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I. INTRODUCTION AND BACKGROUND 
 
The following report describes the natural resources, which may be impacted by the alternatives 
within the study area for the I-95 Rappahannock River Crossing Project.  The purpose of this report 
is to summarize baseline conditions along the Alternatives’ footprints, provide a comparison of the 
impacts to these resources for the different Alternatives, and summarize potential permits and/or 
environmental clearances needed prior to the construction of the project.       
 
A. Project Description 
The Virginia Department of Transportation (VDOT), in cooperation with the Federal Highway 
Administration (FHWA), is evaluating potential transportation improvements to address traffic 
conditions along an approximate three-mile section of the Interstate 95 (I-95) corridor, from the VA 
3 Interchange (Exit 130) to just north of the US 17 Interchange (Exit 133) in the City of 
Fredericksburg, Stafford and Spotsylvania Counties, as shown in Figure 1.  
 
This project was requested by the City of Fredericksburg and is included in the Fredericksburg Area 
Metropolitan Planning Organization (FAMPO) Fiscal Year 2012-2015 Transportation Improvement 
Program, as well as programmed in the Fiscal Year 2014-2019 VDOT Six-Year Improvement 
Program (SYIP). 
 
B.  Purpose and Need 
The study area has seen substantial population and job growth throughout several decades.  This 
growth, combined with regional travel patterns, has led to increased traffic volumes, congestion 
and safety concerns on the roadway network, particularly I-95. This project was initiated with the 
specific intent of improving local and through traffic conditions on I-95 between and within the VA 
3 and US 17 Interchanges and increasing access between I-95 and key residential and commercial 
areas in the study area, both north and south of the Rappahannock River.  Based on the existing and 
future needs, the purpose of the proposed project is to improve the Level of Service (LOS) on I-95 
by providing additional capacity and improving mobility and improving safety by reducing conflict 
points between local and through traffic. 
 
C. Proposed Alternatives 
A number of possible solutions to address the needs described above were evaluated during the 
preparation of the I-95 Interchange Modification Report (IMR), Improvements to I-95 between Exit 
133 and Exit 130.  As a result of the alternatives investigations, a Build Alternative and a No-Build 
Alternative are being carried forward for further analysis in the Environmental Assessment.  The 
goals are to develop solutions that meet the project purpose and need while avoiding and/or 
minimizing impacts to the human and natural environments.  The following are the alternatives 
being carried forward in this study. 

1. No-Build Alternative 
The No-Build Alternative serves as a baseline for the comparison of future conditions and impacts. 
This alternative represents no modifications to the interstate or arterial roadway system other than 
the planned and programmed improvements identified in the FAMPO 2040 Constrained Long-
Range Plan (CLRP) and VDOT’s SYIP. However, it would allow for short-term restoration types of 
activities (safety and maintenance improvements, etc.) that maintain continuing operation of the 
existing interstate facility.   
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2. Build Alternative  
The Build Alternative, which was referred to in the I-95 IMR as Alternative 3A (Modified), would 
include the construction of parallel collector-distributor (C-D) lanes in each direction between the 
Route 3 and Route 17 interchanges on I-95 with a pair of braided ramps to separate heavy Route 3 
and Route 17 ramp volumes. The northbound C-D Road would start at the eastbound Route 3 to 
northbound I-95 on-ramp and end at the new I-95 northbound to Route 17 westbound/northbound 
flyover. The southbound C-D Road would start just south of Route 17 and end at the I-95 
southbound off-ramp to westbound Route 3. The project would also include new I-95 bridges in 
each direction across the Rappahannock River, reconstruction of the Route 17 interchange (Exit 
133), improvements to the Route 3 interchange (Exit 130) and improvements to the Virginia 
Welcome Center, as described further in the I-95 IMR and the Alternatives section of the 
Environmental Assessment. 
 
Figure 2 shows the project study area and the Build Alternative.  The areas that have the potential 
to be impacted by the proposed project are also shown in Figure 2, in blue.  This area is generally 
the limits of cut and fill for the proposed alignments, as shown in the I-95 IMR design plans, but was 
also expanded in a few locations to allow for potential easements, utility relocations and staging 
areas during construction. 
 
II. EXISTING CONDITIONS AND POTENTIAL IMPACTS 
 
A.  Topography 
Methodology and Existing Conditions  
The study area is located within the westernmost limits of the Coastal Plain Physiographic Province 
of Virginia.  The Coastal Plain extends inland from the coast about 110 miles to the Fall Line of 
Virginia and passes roughly through Fairfax County and the Cities of Fredericksburg, Richmond, 
Petersburg, and Emporia.   
 
The study area is within the United States Geologic Survey (USGS) Salem Church and 
Fredericksburg 7.5 and 15-minute quadrangle map.  A topographic map showing the study area is 
included as Figure 3.  Within the vicinity of the project site, elevations range from 48 to 280 feet 
above mean sea level (MSL).  According to the topographic map of the area, the mean elevation of 
the proposed alternatives area is approximately 195 feet above MSL.   
 
Potential Impacts and Mitigation Measures 
The primary topographic relief along the study area is associated with the area along the 
Rappahannock River.  In terms of topography, the area is already suitable for the proposed 
activities; therefore, no adverse changes to topography would occur.  No measures to mitigate 
potential topographic changes are anticipated.   
 
B. Geology  
Methodology and Existing Conditions  
The study area is located within the westernmost limits of the Coastal Plain Physiographic Province 
of Virginia.  According to the Geologic Map of Virginia, the Coastal Plain is composed mostly of 
unconsolidated deposits, primarily alternating layers of sand, gravel, shell rock, silt, and clay.  
Geologically speaking, this physiographic province is still considered a young landscape sculpted 
during the last few million years by the repeated rising and falling of sea level during several cycles 
of Pleistocene glaciations.  
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The Coastal Plain, in general, is underlain by a thick wedge of sediments that increases in thickness 
from a featheredge near the fall zone to more than 13,000 feet under the continental shelf.  These 
sediments rest on an eroded surface of Precambrian to early Mesozoic rock.  Two-thirds of this 
wedge is comprised of late Jurassic and Cretaceous clay, sand, and gravel.  These layers were 
stripped from the Appalachian Mountains, carried eastward by rivers and deposited in deltas in the 
newly formed Atlantic Ocean basin.   
 
A sequence of thin, fossiliferous marine sands of Tertiary age overlies the older strata.  They were 
deposited in warm, shallow seas during repeated marine transgressions across the Coastal Plain.  
This pattern of deposition was interrupted about 35 million years ago by a large meteorite that 
plummeted into a shallow sea, which created the Chesapeake Bay. It was subsequently buried 
under about 4,000 feet of younger sediment.  The latest soils of Tertiary and Quaternary sand, silt, 
and clay, which cover much of the Coastal Plain, were deposited during interglacial highstands of 
the sea under conditions similar to those that exist in the modern Chesapeake Bay and its 
tributaries. 
 
According to the Virginia Department of Conservation and Recreation (VDCR), the study corridor is 
not located in a locality containing karst topography.  
 
Potential Impacts and Mitigation Measures 
There are no geological conditions or unique geologic resources in the vicinity of the study area that 
would be adversely affected by any of the Alternatives.  Seismic risks are low and would not likely 
affect the construction or road system operation.  No mitigation action related to geological or 
seismic conditions is anticipated.  Limitations that may be associated with any geological 
constraints can be mitigated for through standard engineering practices.   
 
C. Soils  
Methodology and Existing Conditions 
The study area is located within westernmost limits of the Coastal Plain Physiographic Province of 
Virginia. Parent material in the Coastal Plain consists mainly of marine and alluvial deposits. It is 
very rich in quartz, comprising 50% of most soils, with the highest concentrations of up to 80-90%. 
Feldspars are also common in Coastal Plain material, but tend to be in lower quantity (up to 25%). 
Micas, iron oxides, heavy minerals, and clay minerals are common in small amounts. Organic parent 
materials are common in the numerous swamps and marshes across the region.  
 
The soils within the study area corridor were identified using the United States Department of 
Agriculture (USDA) Natural Resources Conservation Service (NRCS) County Soil Surveys. Classified 
soils are grouped into general soils map units and have broad areas with distinctive patterns of 
soils, relief, and drainage. Each unit is named for the major soils it contains; however, a unit may 
also consist of several minor soil classifications. The soils in any one general soil map unit may 
differ across a region in slope, depth, drainage and other characteristics. The classified unit 
provides many details regarding the characteristics of the soil, including soil structure or 
components, the ability to retain water, and how easily the soil erodes.  
 
According to the NRCS, a hydric soil is a soil that formed under conditions of saturation, flooding, or 
ponding long enough during the growing season to develop anaerobic conditions in the upper part. 
The NRCS maintains the official list of hydric soils. The presence of hydric soils is required for the 
legal definition of a wetland. 
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There are a total of 44 soils map units within the study area, as identified from the NRCS Soil Survey 
maps (see Table 1).  The tables included in this document identify soil mapping units, along with 
general characteristics of those soil units within Spotsylvania County (21 soil map units) and 
Stafford County (23 soil map units). It should be noted that the actual soil types throughout the 
study area, particularly in high population areas, may differ from the soil survey, primarily due to 
urban development that has occurred since the soil survey data was collected. Summary tables of 
the soil types and maps depicting the different soil types along the study area corridor are included 
in Appendix A. 

 
Table 1:  Soils within the Project Study Area 

Map 
Unit Map Unit Name Percent 

Slopes Drainage Class Hydric Soils 

1B Abell Sandy Loam 2-7 Moderately well 
drained Does not meet hydric criteria 

4C2 Appling-Wedowee 
Sandy Loams 7-15 Well drained  Does not meet hydric criteria 

4D2 Appling-Wedowee 
Sandy Loams 15 - 25 Well drained Does not meet hydric criteria 

13D2 Cecil-Pacolet 
Complex 15-25 Well drained Does not meet hydric criteria 

17C Dystrochrepts-
Udults Complex Sloping 

Somewhat 
excessively 

drained 
Does not meet hydric criteria 

17D Dystrochrepts-
Udults Complex 

Moderately 
steep 

Somewhat 
excessively 

drained 
Does not meet hydric criteria 

18B Emporia Sandy 
Loam 2-7 Well drained Does not meet hydric criteria 

18C Emporia Sandy 
Loam 7-15 Well drained Does not meet hydric criteria 

21B Faceville-Varina 
Complex 2-7 Well drained Does not meet hydric criteria 

21C2 Faceville-Varina 
Complex 7-15 Well drained Does not meet hydric criteria 

23 
Fluvaquents-
Udifluvents 

Complex 
0-2 

Fluvaquents: 
Poorly Drained 

Udifluvents: 
Moderately Well 

Drained 

Fluvaquents: meets hydric 
criteria 

Udifluvents: does not meet 
hydric criteria 

24 Goldsboro Sandy 
Loam 0-4 Moderately well 

drained Does not meet hydric criteria 

27E Louisburg Sandy 
Loam 25-50 

Well drained- to 
excessively well 

drained 
Does not meet hydric criteria 

29C2 Masada Loam 7-15 Well drained Does not meet hydric criteria 

30B Mattaponi Sandy 
Loam 2-7 

Moderately well 
drained to well 

drained 
Does not meet hydric criteria 
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Table 1:  Soils within the Project Study Area 
Map 
Unit Map Unit Name Percent 

Slopes Drainage Class Hydric Soils 

31C2 Mattaponi Sandy 
Clay Loam 7-15 

Moderately well 
drained to well 

drained 
Does not meet hydric criteria 

36B Savannah Sandy 
Loam 2-7 Moderately well 

drained Does not meet hydric criteria 

44 Udorthents, 
gravelly 2-25 Poorly drained to 

well drained Does not meet hydric criteria 

45B 
Udorthents-
Udifluvents 

Complex 

Gently 
sloping 

Udorthants: 
Poorly drained to 

well drained 
Udifluvents: 

moderately well 
drained 

Does not meet hydric criteria 

46 Urban land-Udults 
Complex Smoothed 

Udults: 
moderately well 

drained 
Does not meet hydric criteria 

W Water -- -- -- 
Ae Alluvial land, wet -- -- -- 

AnC2 Appling gravely 
fine sandy loam 6-10 Well drained Does not meet hydric criteria 

AsF Ashlar fine sandy 
loam 25-35 Well drained Does not meet hydric criteria 

AvB Aura gravelly fine 
sandy loam 2-6 Well drained Does not meet hydric criteria 

AvD2 Aura gravelly fine 
sandy loam 10-18 Well drained Does not meet hydric criteria 

AwD Aura-Galestown-
Sassafras complex 6-15 

Aura: Well 
drained 

Galestown: 
Somewhat 
excessively 

drained 
Sassafras: Well 

drained 

Does not meet hydric criteria 

AwE Aura-Galestown-
Sassafras complex 15-30 

Aura: Well 
drained 

Galestown: 
Somewhat 
excessively 

drained 
Sassafras: Well 

drained  

Does not meet hydric criteria 

BaA Bertie very fine 
sandy loam 0-3 Somewhat poorly 

drained Does not meet hydric criteria 

BmA Bourne fine sandy 
loam 0-2 Moderately well 

drained Does not meet hydric criteria 

(continued) 
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Table 1:  Soils within the Project Study Area 
Map 
Unit Map Unit Name Percent 

Slopes Drainage Class Hydric Soils 

BmB Bourne fine sandy 
loam 2-6 Moderately well 

drained Does not meet hydric criteria 

BmC2 Bourne fine sandy 
loam 6-10 Moderately well 

drained Does not meet hydric criteria 

BnB 
Bourne fine sandy 

loam, gravelly 
subsoil variant 

2-6 Moderately well 
drained Does not meet hydric criteria 

BnC2 
Bourne fine sandy 

loam, gravelly 
subsoil variant 

6-10 Moderately well 
drained Does not meet hydric criteria 

CaB2 Caroline fine 
sandy loam 2-6 Well drained Does not meet hydric criteria 

CaC2 Caroline fine 
sandy loam 6-10 Well drained Does not meet hydric criteria 

CcD3 Caroline clay loam 10-18 Well drained Does not meet hydric criteria 

Cn Congaree loam 0-4 
Well drained to 
Moderately well 

drained 
Does not meet hydric criteria 

Cw Cut and fill land    

Iu 
Iuka fine sandy 

loam, local 
alluvium 

0-4 Moderately well 
drained Does not meet hydric criteria 

KfB 

Kempsville fine 
sandy loam, 

gravelly 
substratum 

2-6 Well drained Does not meet hydric criteria 

SfB Sassafras fine 
sandy loam 2-6 Well drained Does not meet hydric criteria 

TeB Tetotum fine 
sandy loam 2-6 Moderately well 

drained Does not meet hydric criteria 

Wh Wehadkee very 
fine sandy loam 0-2 

Poorly drained 
and Very poorly 

drained 
Meets hydric criteria 

 
There are a variety of soil units, with associated characteristics, identified across the corridor. 
Loamy soils, with a predominance of sand and silt, are common across the study area. Loam is a soil 
composed of sand, silt, and clay in approximate concentrations of 40-40-20%, respectively. Loam 
soils generally contain more nutrients and humus than sandy soils, have better drainage and 
infiltration of water and air than silty soils, and are easier to move through than clay soils.  
Soils were identified ranging from excessively well drained to very poorly drained throughout the 
corridor.  In addition, hydric soils are located throughout the corridor and generally correspond to 
areas where wetland systems were identified.  
 
 
 

(continued) 
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Potential Impacts and Mitigation Measures 
No-Build Alternative    
The No-Build Alternative would not involve any project-related construction or changes to the 
natural environment.  As a result, project-related environmental effects from the No-Build 
Alternative are not anticipated.   
 
Build Alternative 
The proposed improvements would be built on suitable fill or cut materials.  Soils used for this 
purpose would be subjected to specifications designed for the road building purposes.  Any 
required mitigation of soils with substantial limitations would be resolved as part of the contract 
special provisions.    
 
No substantial mitigation of soils with severe limitations is anticipated.  Careful design and 
construction practices, as well as adherence to applicable erosion and sediment control regulations, 
stormwater management regulations, and on-site waste disposal regulations are sufficient to avoid 
impacts on soils.  No mitigation measures are required.   
 
D. Surface Waters   
1. River Basin Information  
The study area falls within the Rappahannock River Basin, specifically the Lower Rappahannock 
River sub-basin.   All drainage along the study area flows into the Rappahannock River, which flows 
to the Chesapeake Bay.  The USGS has assigned a hydrologic unit code (HUC) to all major 
watersheds in the United States.  The study area lies entirely within the Lower Rappahannock River 
watershed (HUC 02080104) and specifically, within the Rappahannock River-Hazel Run watershed 
(HUC [VAHU6] RA 46 based on the Virginia National Watershed Boundary Dataset). Surface waters 
in the study corridor consist of the Rappahannock River, other perennial, intermittent, and 
ephemeral streams, open waters, and wetlands.  
 
2. Navigable Waters of the United States (Section 10 Waters)   
Methodology and Existing Conditions  
Navigable Waters of the United States are regulated by the United States Army Corps of Engineers 
(Corps) under Section 10 of the Rivers and Harbors Act of 1899.  The Corps general definition of 
Navigable Waters of the United States is “those waters subject to the ebb and flow of the tide 
shoreward to the mean high water mark and/or are presently used, or have been used in the past, 
or may be susceptible for use to transport interstate or foreign commerce.  A determination of 
navigability, once made, applies laterally over the entire surface of the waterbody, and is not 
extinguished by later actions or events which impede or destroy navigable capacity.”  This includes, 
by definition, all tidal waterbodies including streams/ rivers and wetlands.     
 
According to both the Navigable Waters of the United States Section 10 of the Rivers and Harbor Act 
list (Norfolk District Corps, March 5, 2010) and the United States Department of Transportation 
(USDOT) National Transportation Atlas Database (Version 11), there is a Navigable Water 
identified within the study area, specifically the Rappahannock River.  Neither of these sources 
includes tidal features in their database.  The Corps, by definition, considers all tidal systems as 
navigable.  However, there are no tidal systems within the study area.   
 
Potential Impacts and Mitigation Measures 
There is one Navigable Waters of the United States within the study area.  As noted above, all flow 
from the project site is ultimately directed to the Rappahannock River.  In order to protect the river, 
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additional coordination could be conducted with the counties and the City of Fredericksburg 
throughout the design process.  In addition, the project would require federal and state permits, 
which would include conditions to protect the navigable resource.  The contractor would be 
required to adhere to these permit conditions during the construction of the project.    
 
3. Waters of the United States (Section 404/Section 401) 
Methodology and Existing Conditions  
All surface waters, including streams, lakes, ponds, and wetlands are protected and regulated by 
both the Corps and the Virginia Department of Environmental Quality (VDEQ) through Sections 404 
and 401, respectively, of the Clean Water Act (CWA).  These systems are collectively referred to as 
Waters of the United States (WUS), and refer to water bodies such as streams, rivers, wetlands, 
reservoirs, etc.  The VDEQ also regulates these resources through the Virginia Water Protection 
Permit (VWPP) Program Regulation 9 VAC 25-210.  In addition, in Virginia, the Virginia Marine 
Resources Commission (VMRC) has jurisdiction over subaqueous bottoms or bottomlands, tidal 
wetlands, and coastal primary sand dunes through the Virginia Wetlands Act (Chapter 13, Title 28.2 
of the Code of Virginia).  This agency specifically regulates physical encroachment in, on, or over 
these resources. Virginia’s Waters of the United States, including wetlands, are also regulated under 
the Virginia Wetlands Act and through Subtitle III of Title 28.2 of the Code of Virginia.  Through this 
framework, the County’s Local Wetlands Board regulates activities in tidal wetlands within their 
Counties.  However, should the project move forward with the government as the permittee, the 
local wetlands boards would not have jurisdiction over impacts to tidal wetlands and would defer 
to the VMRC.   
  
The assessment methodology to identify the presence and location of WUS, including wetlands, 
within the study area included both desktop and field review components.  The desktop component 
involved the review of the United States Fish and Wildlife Service (USFWS) National Wetlands 
Inventory (NWI) maps and USGS 7.5-minute topographic quadrangles to identify perennial and 
intermittent streams subject to the regulations, Resource Protection Area (RPA) maps, hydrologic 
soils mapping, and natural color aerial imagery.  A surface water assessment was completed by 
McCormick Taylor from May 13 through 15, 2014.  A separate survey was completed by others on a 
previous project during the months of February, March, April, and May 2012 within other sections 
of the study area shown in Figure 4 (Maps 1-6).  The areas surveyed as part of the two studies are 
differentiated in the mapping.  Surface waters were designated as either a wetland (labeled WET) 
or other WUS (labeled WUS) by McCormick Taylor.  Surface waters were designated and labeled as 
wetlands (W-WET) or other WUS (Reach) during the previous survey by others and are referenced 
as ‘Previously Identified Wetlands’ or ‘Previously Identified Streams’.   
 
Wetlands were identified in the field in accordance with the Corps of Engineers Wetland Delineation 
Manual (Environmental Laboratory 1987), the Atlantic and Gulf Coastal Plain Regional Supplement, 
and additional supplemental guidance papers issued by the Corps, the NRCS, and the USFWS.  This 
method requires the positive identification of three wetland parameters during normal 
circumstances: hydrophytic vegetation, hydric soils, and wetland hydrology.  After identification in 
the field, wetlands were then classified according to the Cowardin System, as described in A 
Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al. 1979). The 
boundaries of the systems were mapped using Global Positioning System (GPS) and identified on 
project base mapping.  Representative wetland data sheets and Unified Stream Methodology (USM) 
Form 1s were completed for systems within the study area.  The wetland data sheets and USM 
Forms are included in Appendix B.    
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A formal jurisdictional determination was not completed as part of the study scope of work.  
Therefore, all linear footage and acreage estimates within this report referencing jurisdictional 
features are subject to verification by the Corps.   All identified systems (subject to the Corps 
jurisdictional determination) within the study area are shown in Figure 5 (Maps 1-6).   
 
The Rappahannock River is the main watercourse through the study area, flowing generally west to 
east.  Additional primary systems include Hazel Run, Falls Run, and Fall Quarry Run. Perennial, 
intermittent, and ephemeral channels are also located within the area reviewed.  The wetland 
systems (which are predominantly forested and emergent systems) within the study area are 
located along the stream channels.  As noted above, all systems located within the study area are 
non-tidal systems.  There are no tidal waters located in the immediate vicinity of the project.    
 
Potential Impacts and Mitigation Measures 
No-Build Alternative    
The No-Build Alternative would not involve any project-related construction or changes to the 
natural environment.  As a result, project-related environmental effects from the No-Build 
Alternative are not anticipated.   
 
Build Alternative 
Tables 2 and 3 summarize the quantities of wetlands and other WUS identified within the study 
area footprint and the potential impacts resulting from the Build Alternative.  As noted above, no 
tidal waters were identified within the Build Alternative footprints.  The amount of wetland and 
stream channel impacts that would result from the Build Alternative would be 2.416 acres and 
6,408 linear feet, respectively.  The wetland acreages and stream linear footages listed in the 
summary tables represent the values associated with an overlay of the study area and the Build 
Alternative’s footprints.   
                                                         

Table 2:  Wetland Acreages 

Identification Classification Study Area 
Footprint (acres) 

Build Alternative 
(acres) 

W-WET1 POW 0.745 0 
W-WET2 PFO 0.143  0.096 
W-WET3 POW 0.342 0 

W-WET4A PSS 0.024 0.024 
W-WET4B PSS 0.027 0.027 
W-WET5 POW 0.269 0 
W-WET6 PEM 0.026 0.026 
W-WET7 PEM 0.185 0.185 
W-WET8 PEM 0.179 0.179 
W-WET9 PFO 0.050 0.050 

WET 1 PFO 1.533 0.598 
WET 2 PFO 0.087 0.087 
WET 3 PEM 0.027 0.026 
WET 4 PFO 0.344 0.095 

WET 5 PFO 0.860 0 
PEM 0.093 0 

WET 6 PEM 0.696 0.684 
PSS 0.340 0.340 

 Total Acres 5.969 2.416 
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Table 3:  Other Waters of the United States Linear Footage 

Identification Stream Name Classification 

Study Area 
Footprint 

(linear 
feet) 

Build 
Alternative 
(linear feet) 

Reach 1-1 Tributary to Falls 
Run Perennial (R2) 180 0 

Reach 1-2 Tributary to Falls 
Run Perennial (R2) 280 0 

Reach 1-3 
Un-named 
Culverted 
Channel 

Intermittent 
(R4) 20 20 

Reach 2-1 

Roadside 
Drainage to 

Rappahannock 
River 

Intermittent 
(R4) 2,274 2,274 

Reach 2-2A 
Median Drainage 
to Rappahannock 

River 

Intermittent 
(R4) 540 540 

Reach 2-2B 
Median Drainage 
to Rappahannock 

River 
Perennial (R2) 575 575 

Reach 2-4B Tributary to Fall 
Quarry Run 

Intermittent 
(R4) 240 59 

Reach 2-6 Fall Quarry Run Perennial (R2) 2,473 1,560 
Reach 2-9 Fall Quarry Run Perennial (R2) 207 52 

Reach 2-10 Tributary to Fall 
Quarry Run Perennial (R2) 390 390 

Reach 3-1 (joins 
with WUS-7) 

Tributary to 
Hazel Run  

Intermittent 
(R4) 265 97 

Reach 3-2 
(joins with WUS-

6) 

Tributary to 
Hazel Run  Intermittent 

(R4) 373 301 

Reach 4-1 Tributary to 
Hazel Run  Perennial (R2) 329 0 

Reach 4-2 Tributary to 
Hazel Run  

Intermittent 
(R4) 310 0 

WUS-1 Falls Run Perennial (R2) 388 69 

WUS-2 Tributary to Falls 
Run Ephemeral 55 39 

WUS-3 
Potential Former 
Channel Draining 

to WET-2 
Ephemeral 120 5 

WUS-4 Tributary to Fall 
Quarry Run Perennial (R2) 258 180 

WUS-5 Tributary to Fall 
Quarry Run Perennial (R2) 74 77 
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Table 3:  Other Waters of the United States Linear Footage 

Identification Stream Name Classification 

Study Area 
Footprint 

(linear 
feet) 

Build 
Alternative 
(linear feet) 

WUS-6 (joins with 
Reach 3-2) 

Tributary to 
Hazel Run 

Intermittent 
(R4) 188 66 

WUS-7 (joins with 
Reach 3-1) 

Tributary to 
Hazel Run Perennial (R2) 337 104 

WUS-8 Tributary to Falls 
Run Perennial (R2) 148 0 

WUS-9 Tributary to Falls 
Run Perennial (R2) 38 0 

WUS-10 Tributary to Falls 
Run  Perennial (R2) 692 0 

 Total Linear Feet 10,754 6,408 
 
Tables 4 and 5 summarize the acreages and linear footages per classification of the wetland and 
stream systems for the study area and the Build Alternative.                                   
 

Table 4:  Summary of Wetland Classification Acreages 
 PFO 

Wetlands 
(acres) 

PSS 
Wetlands 

(acres) 

PEM 
Wetlands 

(acres) 

POW 
(acres) 

Total  
(acres) 

Study Area  3.017 0.391 1.206 1.356 5.969 
 
Build Alternative 

0.926 0.391 1.099 0 2.416 

 
Table 5:  Summary of Other Waters of the United States Classification Linear Footages 

  Ephemeral 
(Linear Feet) 

Intermittent 
(Linear Feet) 

Perennial 
(Linear Feet) 

Total  
(Linear Feet) 

Study Area  175 4,210 6,369 10,754 
Build Alternative 44 3,357 3,007 6,408 

 
The mitigation measures for stream and wetland impacts would be identified during final design.  
These measures would include avoidance and minimization efforts to the greatest extent 
practicable.  Some measures which may be considered include:  the use and appropriate placement 
of erosion and sediment control measures and best management practices; the use of upgraded 
erosion and sediment controls in environmentally sensitive areas; bridging/spanning of streams 
and wetlands; alignment shifts around specific systems; the use of cofferdams; steepening of slopes 
and the use of retaining walls on steeper slopes; properly countersunk culverts; stream relocation 
to improve skew angle and shorten culverts if new culverts are necessary; and ensuring 
groundwater recharge/wetland hydrology maintenance through the location of outfalls and 
infiltration trenches.  Following construction practices, any additional stormwater generated 
through new impervious surfaces would be treated through improved stormwater management 
systems.  
 

(cont.) 
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Coordination with the Corps, VDEQ, and VMRC would be required during the permitting phase of 
the project to determine the jurisdictional limits of surface waters and to make a final 
determination of the need for and type of permits.  Both temporary and permanent effects to 
jurisdictional wetland and stream systems from the Build Alternative would require a permitting 
decision from these agencies.  It is anticipated that a Section 404 permit from the Corps, a Virginia 
Water Protection (VWP) General Permit from the VDEQ, and a Subaqueous Bottomlands Permit 
from the VMRC would be required.  The project may qualify for a Corps State Programmatic General 
Permit (12-SPGP-01) based on the degree of impacts.   For VDOT projects, VMRC issues the Virginia 
General Permit (VGP-1) permit for subaqueous bottom encroachments where the drainage area of 
the impact zone(s) exceeds five square miles or for projects crossing state-owned bottomlands.  
The drainage area of the Rappahannock River is greater than five square miles at the project 
location.  Wetland impacts are exempted by VMRC for any project where the state government is 
the permittee.  The final determination of permit type would be completed through the permitting 
process once the project proceeds to the design and permitting phase.   
 
Compensatory mitigation would likely be required for permanent impacts to stream and wetlands 
resulting from the construction activities.  Compensatory mitigation is typically required in the 
same or adjacent HUC within the same watershed and physiographic province as the impact.  As 
part of the permitting process, mitigation options would be investigated using the various agency 
resources including the July 2004 Joint Corps and VDEQ Recommendations for Wetland 
Compensatory Mitigation: Including Site Design, Permit Conditions, Performance Criteria, and 
Monitoring Criteria and the associated Mitigation Checklist, as well as the March 2008 Offsite 
Mitigation Guidelines.  Of greatest significance, on April 10, 2008, new regulations providing 
guidance for compensatory mitigation was jointly issued by the Corps and the United States 
Environmental Protection Agency (USEPA).  The mitigation rule, which became effective June 9, 
2008, changed the federal permitting preference regarding how compensatory mitigation is 
accomplished for project impacts to jurisdictional surface waters.  This rule does not change when 
compensation is required.   
 
The new rule provides the following preference for compensatory mitigation options:  
 1.  Purchase of compensatory mitigation bank credits.  
 2.  Purchase of approved in-lieu fee fund credits. 
 3.  Watershed approach based mitigation by the permittee. 
 4.  On-site mitigation/in-kind mitigation by the permittee. 
 5.  Off-site mitigation/out-of-kind mitigation by the permittee. 
 
Both the Corps and VDEQ have currently adopted this hierarchy of compensatory mitigation 
options for permanent impacts to jurisdictional surface waters.  There are a number of 
compensatory mitigation banks that have available credits for the potential impacts anticipated as a 
result of this project.  The final compensatory mitigation option would be determined during the 
project’s permitting process.   
 
In addition, the compensatory mitigation requirements for both streams and wetlands would be 
determined for the selected Build Alternative during the permitting phase.  The current typical 
compensatory mitigation to impact ratios for non-tidal forested, scrub-shrub, and emergent 
wetlands are 2:1, 1.5:1, and 1:1, respectively.   The approved assessment methodology to determine 
the required stream compensation would be completed as part of the compensatory mitigation 
plan.  At the time of this document, the approved assessment methodology is the USM.  All 
potentially impacted channels would need to be assessed and the USM methodology completed in 
full to determine the compensatory mitigation requirements for the project.  Compensatory 
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mitigation is typically required for unavoidable stream impacts to greater than 300 linear feet of 
stream at a crossing.  However, this determination would be made on a project-by-project basis.  At 
this time, compensatory mitigation is not typically required for impacts to jurisdictional ditches.  
Compensatory mitigation is not typically required for open water impacts (e.g., piers in open 
waters) but this requirement would be reviewed on a case-by-case basis.   
 
In accordance with the existing regulations and standard permit conditions, all temporary impacts 
would also be required to be restored to their original contours and re-vegetated with the same or 
similar species.  Additional compensatory mitigation, other than previously stated for temporary 
impacts, is typically not required through the permitting process.   
 
E. Water Quality 
Methodology and Existing Conditions  
State and federal law requires VDEQ to report to the USEPA, as well as the local citizens, the 
condition of the Commonwealth’s water systems.  Section 305(b) of the CWA requires each state to 
submit a biennial report to USEPA describing the quality of its Navigable Waters.  The 305(b) 
report provides VDEQ’s best overall assessment of water quality conditions in the Commonwealth.  
The 305(b) process assesses six primary designated uses (identified below), as appropriate for a 
particular waterbody, based on the regulatory Water Quality Standards.  These primary uses are 
further broken into sub-categories.   
 

• Aquatic Life Use - supports the propagation, growth, and protection of a balanced 
indigenous population of aquatic life, which may be expected to inhabit a waterbody.  In 
Chesapeake Bay waters (mainstem and tributaries), this use is divided into sub-uses that 
target specific aquatic life assemblages.  

• Recreation Use - supports swimming, boating, and other recreational activities. 
• Fish Consumption Use - supports game and marketable fish species that are safe for human 

health. 
• Shellfishing Use - supports the propagation and marketability of shellfish (clams, oysters, 

and mussels). 
• Public Water Supply Use - supports safe drinking water. 
• Wildlife Use - supports the propagation, growth, and protection of associated wildlife. 

 
Virginia’s Water Quality Standards define the water quality needed to support each of these uses by 
establishing the numeric criteria that physical and chemical data are assessed against.  If a 
waterbody contains more of a pollutant than is allowed by the Water Quality Standards, it would 
not support one or more of its designated uses as described above.  Such waters are considered to 
have an “impaired” quality.  According to the Commonwealth, “impairment” refers to an individual 
parameter or characteristic that violates a Water Quality Standard.  A system fails to support a 
designated use when it has one or more impairments.   
 
Waters that do not meet standards are reported to the citizens of Virginia and the USEPA in Virginia 
Water Quality Assessment 305(b)/303(d) Integrated Report.   The report details the pollutant 
responsible for the violations, and the suspected cause and source of the pollutant.  All 
anthropogenically impaired waters in Virginia are placed on a federally mandated 303(d) impaired 
waters list.  Waters that are impaired due to human activities require a plan to restore water 
quality and associated designated use(s).  VDEQ schedules each of these waters for development of 
a Total Maximum Daily Load (TMDL), which is a reduction plan that defines the limit of a 
pollutant(s) that a water can receive and still meet water quality standards.  A TMDL 
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Implementation Plan is developed after a TMDL is approved by USEPA.  Once fully implemented, 
the TMDL Implementation Plan would restore the impaired waters and maintain its water quality. 
 
The type of water quality data or parameters collected is determined by the waterbody’s 
classification and corresponding Water Quality Standards.  The information gathered from the 
monitoring stations determines the “use support” status of waterbodies, or how well a waterbody 
supports its designated uses.  The categories are divided into the following categories based on 
USEPA guidelines.  VDEQ has included sub-categories to these federally mandated categories, as 
described in the “impaired waters” Categories 4 and 5 below.   
 

• Category 1 – Waters support one or more designated uses. 
• Category 2 – Available data and/or other information indicate that some, but not all of the 

designated uses are supported. 
• Category 3 – Insufficient data and/or information to determine whether any designated 

uses are met. 
• Category 4 – Waters are impaired or threatened but do not need a TMDL. 

- USEPA Category 4A – water is impaired or threatened for one or more designated uses 
but does not require a TMDL because the TMDL for specific pollutant(s) is completed 
and USEPA approved.   

- USEPA Category 4B – water is impaired or threatened for one or more designated uses 
but does not require the development of a TMDL because other pollution control 
requirements (such as VPDES limits under a compliance schedule) are reasonably 
expected to result in attainment of the Water Quality Standard by the next reporting 
period or permit cycle.  

- USEPA Category 4C – water is impaired or threatened for one or more designated uses 
but does not require a TMDL because the impairment is not caused by a pollutant 
and/or is determined to be caused by natural conditions.   

• Category 5 – Waters are impaired and do need a TMDL. 
- Virginia Category 5A – a Water Quality Standard is not attained. The water is impaired 

or threatened for one or more designated uses by a pollutant(s) and requires a TMDL 
(303d list).  

- Virginia Category 5B – the Water Quality Standard for shellfish use is not attained. One 
or more pollutants causing impairment require TMDL development.  

- Virginia Category 5C – the Water Quality Standard is not attained due to “suspected” 
natural conditions. The water is impaired for one or more designated uses by a 
pollutant(s) and may require a TMDL (303d list). Water Quality Standards for these 
waters may be re-evaluated due to the presence of natural conditions.  

- Virginia Category 5D – the Water Quality Standard is not attained where TMDLs for a 
pollutant(s) have been developed but one or more pollutants are still causing 
impairment requiring additional TMDL development.  

- Virginia Category 5E – effluent limited facilities are not expected to meet compliance 
schedules by next permit cycle or reporting period.  

 
The VDEQ released the Final 2012 305(b)/303(d) Water Quality Assessment Integrated Report 
(Integrated Report) on January 27, 2014.  The 2012 Integrated Report is a summary of the water 
quality conditions in Virginia from January 1, 2005 through December 31, 2010.   
 
A number of stream systems and other waterbodies, including reservoirs, in the Lower 
Rappahannock River sub-basin have been listed as impaired in the 2012 Integrated Report.  The 
Rappahannock River, Falls Run, Claiborne Run, and Hazel Run have been listed with a Cause 



I-95 Rappahannock River Crossing   Page | 30 
Natural Resources Technical Report 
 

Category of 5A.   The section of the Rappahannock River is located approximately 1.45 miles 
downstream from the study area, Falls Run is within the study area, Claiborne Run is 1.31 miles 
downstream from the study area, and Hazel Run is 0.72 miles downstream from the study area. 
These systems, as well as systems in the vicinity of the study area, are depicted on Figure 6.    The 
full summary table for these systems is included in Appendix C.  
 
Potential impacts during construction could include physical disturbances or alterations, accidental 
spills, and sediment releases that can affect aquatic life.  During construction, wind and rain could 
severely erode large areas of soil exposed following the removal of vegetation, considerably 
increasing sediment load to receiving waters.  While the Build Alternative has the post-construction 
potential to affect existing surface waters to a degree, the relatively small amount of new 
impervious surfaces and related pollutants that the project would add, in addition to the improved 
stormwater management practices, would be expected to cause only minimal changes, if any, to 
water quality.   
 
Since Dissolved Oxygen concentrations can become adversely low following algal blooms resulting 
from nutrient loading, any use of nutrient-rich fertilizers or excessive stormwater discharges 
resulting from the road project could contribute to impairment of the systems.     
 
After construction, impacts associated with the use of the roadway would be primarily based on the 
potential for contamination of surface waters by runoff from new impervious surfaces.  These 
runoff constituents would likely include heavy metals, salt and associated materials, organic 
molecules, and nutrients.  However, this runoff would be treated by improved stormwater 
management facilities.  Therefore, potential impacts are expected to be minimal, if any.   
 
As part of the construction practices, minimizing or restricting the use of nutrient-bearing 
(phosphorus and nitrogen) fertilizers, following the proper application of the appropriate fertilizer 
and/or utilizing appropriate stormwater management facilities that effectively prohibit nutrient 
loading of receiving waters for the alternative crossings may be considered, as appropriate.  These 
practices could be implemented not just in the vicinity of streams impaired due to low Dissolved 
Oxygen, but to all systems to prevent the systems from being listed as impaired in the future.   In 
addition, clearing practices could be limited to the greatest extent possible to reduce potential for 
impairment to the systems.  Based on the impairments listed, any crossing in the vicinity of a 
waterway may include stormwater management plans designed specifically to address the 
particular condition.  During construction, all appropriate erosion and sediment control measures 
would be employed and although impervious surface would increase runoff post-construction, all 
stormwater would be treated through improved stormwater management facilities.  

F.  Surface and Groundwater Supply 
Methodology and Existing Conditions  
As previously stated, the Coastal Plain region in Virginia is composed mostly of unconsolidated 
deposits, primarily alternating layers of sand, gravel, shell rock, silt, and clay.  These permeable 
layers hold substantial amounts of groundwater.  Therefore, the pollution potential in the 
uppermost-unconfined aquifer within this area is potentially high due to the high permeability. 
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A large portion of Virginia’s groundwater use in this region occurs in the two separate groundwater 
systems:  one shallow, one deep.  In many areas, a shallow unconfined aquifer system lies above 
relatively impermeable clay beds and is the source of water for hundreds of domestic and other 
small capacity wells.  The principal source of major groundwater withdrawals is a deeper system of 
confined aquifers.  The recharge area to these aquifers occurs many miles away where the 
formations outcrop but infiltration from the water table and a shallower confined aquifer also 
recharge the deeper confined aquifers.  This allows for the passage of pollutants to these deeper 
regions.  The natural water quality in the Coastal Plain aquifers is high except in areas where 
saltwater, iron, and hydrogen sulfide occurs.  In aquifers near a salt water interface, salt water may 
migrate west as aquifers are pumped.   
 
The USEPA defines a sole source aquifer as one which supplies at least 50% of the drinking water 
consumed in the area overlying the aquifer.  According to the USEPA Sole Source Aquifer Virtual 
Aquifer Map, no sole source aquifers, as defined under Section 1424(e) of the Safe Drinking Water 
Act, have been designated in the study area or the immediate vicinity.   
 
Under the Ground Water Management Act of 1992, the VDEQ manages groundwater through a 
program regulating the withdrawals in certain areas called Ground Water Management Areas 
(GWMA).  Currently, there are two GWMAs in the State, including the Eastern Virginia GWMA which 
comprises the area east of I-95 and south of the Mattaponi and York Rivers.  The study area lies 
within the Eastern Virginia GWMA.  In accordance with the Ground Water Management Act, any 
person or entity wishing to withdraw 300,000 or more gallons of groundwater per month in the 
GWMA must obtain a permit from the VDEQ.  However, this project would not involve any water 
withdrawals.   
 
Two reservoirs are located in the vicinity of the study area.  Reservoir information was obtained 
from various sources, including locality Geographic Information System (GIS) data, communication 
with localities, locality government websites and Google Maps.  The Motts Run Reservoir is a water 
supply reservoir for the City of Fredericksburg, located in Spotsylvania County (HUC 02080104). 
The reservoir is located 2.1 miles upstream from the study area.   The lake is 160 acres and the 
public recreation/open space area surrounding it is approximately 700 acres. It is open 6 am to 7 
pm April through October on certain days and closed during the winter. Amenities include boat 
rentals, fishing, and orienteering course, trails, nature center, and picnicking.  No aspects of Motts 
Run Reservoir and park are located within the study area.  The Abel Lake Reservoir is located in 
Stafford County and is located within the Potomac River watershed (HUC 02070011), not within 
the Rappahannock River Watershed. The reservoir is located 2.5 miles north of the study area. No 
aspects of Abel Lake Reservoir are located within the study area.  
 
The VDH - Office of Drinking Water reviews projects for the proximity of the site to public drinking 
water sources.  Through the project scoping process, the VDH – Office of Drinking Water provided a 
response dated March 31, 2014.  The comment stated that there were no public groundwater wells 
within a one mile radius of the study area, and three public surface water intakes within five miles. 
There would be no apparent impacts to public drinking water sources due to the project, according 
to VDH. For this study, the comments from March 31, 2014, are detailed as follows:   

“No public groundwater wells are within a one mile radius of the project site. The following 
public surface water intakes are located within a five mile radius of the project site: The 
Spotsylvania County Utilities Rappahannock River Intake is located approximately 1.6 miles 
from the project site, the Spotsylvania County Utilities Motts Run Reservoir (Alternate 
Intake) is located approximately 1.8 miles from the project site, and the Stafford County 
Utilities Abel Lake Intake is located approximately 3.8 miles from the project site. The 
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project is not within Zone 1 (up to five miles into the watershed) or Zone 2 (greater than 
five miles into the watershed) of any public water sources. There are no apparent impacts 
to public drinking water sources due to this project.” 

 
The Safe Drinking Water Act (SDWA), as amended in 1996, expanded the protection from 
groundwater based public water supply systems to all public water supply systems, including 
surface water.  The SDWA also required an assessment to evaluate every public water supply 
system’s vulnerability or susceptibility to contamination.  The SDWA also required Virginia to 
develop a Source Water Assessment Program and to submit the plan to the USEPA.  This 
amendment included Virginia adopting a one mile wellhead protection zone around all 
groundwater public sources.  The VDH received USEPA approval for their plan and completed the 
assessment and susceptibility evaluations on all public water supply systems in the Commonwealth 
in 2006.  According to the VDH-Office of Drinking Water, they do not manage or administer 
designated wellhead protection zones within the study area.   
 
Potential Impacts and Mitigation Measures 
No-Build Alternative    
The No-Build Alternative would not involve any project-related construction or change to the 
natural environment.   As a result, project-related environmental effects from the No-Build 
Alternative to either the groundwater or surface water resources are not anticipated. 
 
Proposed Build Alternative     
Surface Waters 
The Build Alternative has the potential to increase levels of contaminants within the affected 
surface waters draining to the Rappahannock River.  The increases in contaminants would be 
expected to be minimized with the use of both the appropriate sediment and erosion control during 
construction and the implementation of best management practices.    
 
Potential impacts during construction could include physical disturbances or alterations, accidental 
spills, and sediment releases that can affect aquatic life and water quality.  During construction, 
wind and rain could severely erode large areas of exposed soil, either through the removal of 
existing vegetation, or staged stockpiles.  This erosion could lead to an increased sediment load to 
surrounding surface waters.  While the Build Alternative has the potential to affect existing surface 
waters to a degree, the relatively small amount of new impervious surfaces and related pollutants 
that the project would add, in addition to improved stormwater treatment facilities, would be 
expected to cause little to no change to the water quality of the surface waters surrounding the 
study area.   
 
Impacts associated with the use of the roadway following construction would be primarily based on 
the potential for contamination of surface waters by runoff from new impervious surfaces.  These 
runoff constituents would likely include heavy metals, salt and associated materials, organic 
molecules, and nutrients.  However, this runoff could be treated by improved stormwater 
management facilities.  Therefore, potential impacts to the receiving waters are expected to be 
minimal, if any.   
 
During construction, the potential for impacts to surface waters would be minimized through strict 
adherence to the required appropriate erosion and sediment control practices, which include best 
management practices such as silt fence, straw bales, check dams, sediment basins and other 
methods to capture potential sediment from exposed soils.  In addition, the amount of clearing of 
existing vegetation would be minimized to the greatest extent possible and areas of exposed soils 
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would be stabilized as soon as possible to prevent additional erosion.  Following construction, the 
generated runoff would be treated in accordance with the state guidelines for stormwater 
management and then released to surface waters.  Any crossing draining to a reservoir may include 
stormwater management plans designed specifically to address any potential impact to the surface 
water supply.   
 
Coordination with regulatory agencies will continue throughout the project to ensure regulations 
are met.  Prior to construction, as appropriate, water quality permits for potential impacts would be 
obtained from state and federal regulatory agencies.  The requirements and special conditions of 
any required permits for work in and around surface waters would be incorporated into 
construction contract documents.  The contractor would be required to comply with those 
conditions. 
 
Groundwater  
The Build Alternative would be constructed on the surface, with no anticipated deep excavations, 
and are anticipated to have little to no effects to groundwater in the aquifers in the vicinity of the 
study area.  Only small changes in the movements of the shallow groundwater table are likely to 
occur during grading and construction.  In addition, the limited depth of construction and the 
developed nature and previously disturbed nature of the area make it unlikely that runoff from the 
post-construction road system would reach the groundwater table.  The generated runoff would be 
treated in accordance with the state guidelines for stormwater management and then released to 
surface waters.    
 
Potential impacts to public water distribution systems or sanitary sewage collection systems must 
be verified by the local utility prior to construction practices.  Further investigations to determine 
the presence, operational status, and location of individual wells would be performed as part of 
property acquisition and right of way management for the construction project.  Closures and/or 
relocation of any identified public well, if required, would be completed by following the Virginia 
Waterworks Regulation and other applicable VDOT or locality standard.  Closures and relocation of 
private wells, if required, would be completed by using the Virginia Private Well Regulation and 
other applicable VDOT standard or locality standard.   

G. Chesapeake Bay Resource Protection Areas  
Methodology and Existing Conditions  
The study area is located within the Chesapeake Bay Watershed.  As part of their commitment to 
protecting the Bay, localities adopted the Chesapeake Bay Preservation Act (The Bay Act) into local 
ordinances in 1990.  The Bay Act offers guidelines and requirements to protect and improve the 
water that flows into the Chesapeake Bay.  The vegetated riparian buffers located along the streams 
and wetlands are included as RPAs under the Bay Act.  RPAs include the land area within 100 feet of 
a perennial stream bank or edge of wetlands adjacent to the perennial stream.  RPAs are protected 
under both state law and local ordinances.  In general, no development, land disturbance, or 
vegetation removal is allowed in an RPA without approval by the state and county.  The Bay Act 
also designates Resource Management Areas (RMAs).  RMAs include floodplains, highly erodible 
soils (including steep slopes), highly permeable soils, non-tidal wetlands not included in RPAs, and 
any other sensitive lands that a locality feels are necessary to help protect the quality of water 
resources.  Development is permitted within RMAs, but it must adhere to the criteria established in 
the locality’s comprehensive plan. 
 
According to information provided by Stafford County, the Rappahannock River is designated as a 
Critical RPA under the County’s Chesapeake Bay Preservation Area Overlay District ordinance.  
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According to the County GIS information, several of the systems in the study area have listed RPAs.  
Those include the Rappahannock River, Falls Run (WUS 1), a tributary to Hazel Run (REACH 4-1) 
and a tributary to Fall Quarry Run (Reach 2-8).   
 
Potential Impacts and Mitigation Measures 
According to the VDCR - Division of Chesapeake Bay Local Assistance, the construction, installation, 
operation, and maintenance of roadways and their appurtenant structures are conditionally exempt 
from the Chesapeake Bay Preservation Area Designation and Management Regulations, provided 
they are constructed in accordance with: 

• Regulations promulgated pursuant to the Erosion and Sediment Control Law (§ 10.1-560 et. 
seq. of the Code of Virginia) and the Stormwater Management Act (§ 10.1-603.1 et. seq. of 
the Code of Virginia). 

• An erosion and sediment control plan and a stormwater management plan approved by the 
VDCR or local water quality protection criteria at least as stringent as the above state 
requirements. 

 
Any improvement work associated with the project has the potential to affect RPA and RMA 
regions.  Therefore, provided that the guidance in the above section is followed, no additional 
avoidance or minimization techniques are necessary.   
 
H. Floodplains  
Methodology and Existing Conditions  
Several federal regulations govern fill and construction in floodplains to ensure that proper 
consideration is given to the avoidance and mitigation of adverse floodplain effects.  These 
regulations include Executive Order 11988, US Department of Transportation Order 5650.2, 
entitled the “Floodplain Management and Protection”, and the National Flood Insurance Act of 
1968.  In Virginia, the VDCR is responsible for coordination of all state floodplain programs, and 
floodplains are also governed by local Flood Insurance Programs administered by localities and 
supervised by the Federal Emergency Management Agency (FEMA).  The VDCR Floodplain 
Management Program and VDOT construction specifications for the roadway itself also address 
downstream floodplain and floodway effects.    
 
The approximate locations of 100-year floodplain limits in the study area are based on data from 
FEMA.  The 100-year floodplain refers to the areas along or adjacent to a stream or body of water 
that are capable of storing or conveying floodwaters during a 100-year storm.   
 
According to the FEMA Flood Insurance Rate Maps, the study area crosses approximately 15.98 
acres of 100-year floodplain associated with the Rappahannock River and approximately 2.93 acres 
of the 100-year floodplain associated with Falls Run.   The Build Alternative crosses approximately 
12.404 acres of the Rappahannock River 100-year floodplain and 0.996 acres of the Falls Run 100-
year floodplain.  The approximate locations of the 100-year floodplains are shown on Figure 7.    
 
Potential Impacts and Mitigation Measures 
No-Build Alternative 
The No-Build Alternative would not involve any project-related construction or changes to the 
natural environment.  As a result, project-related environmental effects from the No-Build 
Alternative are not anticipated.   
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Build Alternative 
Crossings will be designed to minimize floodplain encroachments and avoid substantial flood level 
increases. Restoration and preservation of the natural and beneficial value of floodplains in the 
study area will be considered and incorporated wherever feasible. Any construction occurring 
within the 100-year floodplain will follow proper permitting procedures and guidelines in 
accordance with Executive Order 11988, Floodplain Management.  
 
Sections 107 and 303 of VDOT’s specifications require the use of stormwater management practices 
to address concerns such as post-development storm flows and downstream channel capacity. 
These standards require that stormwater management be designed to reduce stormwater flows to 
preconstruction conditions for up to a 10-year storm event. As a part of these regulations the 
capture and treatment of the first half inch of run-off in as storm event is required, and all 
stormwater management facilities must be maintained in perpetuity. During final design, a detailed 
hydraulic survey and study would evaluate specific effects on stormwater discharges. This 
evaluation would adhere to the aforementioned specification ensuring that no substantial increases 
to flooding would occur.  

I. Threatened, and Endangered Species  
Methodology and Existing Conditions  
The USFWS and the National Oceanic and Atmospheric Administration (NOAA) National Marine 
Fisheries Service (NMFS) regulate and protect federally listed threatened and endangered species 
under the Endangered Species Act (ESA) of 1973 with the primary goal of conserving and 
recovering listed species.  The ESA, with few exceptions, prohibits activities affecting threatened 
and endangered species unless authorized by a permit.  The legal federal status of a species is 
determined by the USFWS and the NMFS.  This status is used for all animals listed as endangered or 
threatened by the United States government and receiving protection under the federal ESA.  Listed 
federally endangered (FE) species are those taxon threatened with extinction throughout all or a 
substantial portion of its range.  Listed federally threatened (FT) species are taxon likely to become 
endangered in the foreseeable future. 
 
In addition to the federal oversight, threatened and endangered species are also regulated at the 
state level.  The Virginia Department of Game and Inland Fisheries (VDGIF) has adopted the federal 
list as well as a state list of endangered and threatened species, with the primary focus of managing 
Virginia’s wildlife to maintain optimum populations of all species and conserve biodiversity.  In 
addition, through a Memorandum of Agreement established between the VDCR and Virginia 
Department of Agriculture and Consumer Services (VDACS), the VDCR represents VDACS in 
comments regarding potential impacts on state-listed threatened and endangered plants and insect 
species.  The legal state status is determined by the VDGIF (all animals except insects) and the 
VDACS (plants and insects).  A state endangered (SE) species is defined as a species that is in danger 
of extinction throughout all or a substantial portion of its range.  A state threatened (ST) species is 
defined as a species that is likely to become endangered within the foreseeable future. 
 
As part of the project scoping process, comments were requested from the USFWS and NMFS to 
determine the presence of federal threatened or endangered species and with the VDGIF, VDCR, 
and VDACS for the identification of state threatened and endangered species.  Comments from the 
agencies and additional information related to threatened and endangered species are included in 
Appendix D.  The USFWS database was referenced and results are detailed herein.  The NMFS 
stated that they have no comments to this project.  However, as detailed below, various database 
searches and reviews have been conducted for both threatened and endangered species.     
 



I-95 Rappahannock River Crossing   Page | 38 
Natural Resources Technical Report 
 

The study reviewed federal and state threatened and/or endangered species or their habitat 
located within a two mile radius of the study area.  Figure 8 shows the location of these resources 
within this project study area.  This summary only includes species which have been documented 
or confirmed through the review process within the two mile radius of the study area.  However, 
Bald Eagle (Haliaeetus leucocephalus) information is also discussed, as detailed below.  The 
following sections provide details regarding the resource reviews, agency coordination, and 
identified species.  Stantec also completed reviews for Dwarf Wedgemussel and Small Whorled 
Pogonia habitat for various projects located within the study area as described below.  

1. VDCR Comments  
The VDCR-Division of Natural Heritage (DNH) provided comments based on their review of the 
Biotics Data System for occurrences of natural heritage resources for the study area.  Natural 
heritage resources are defined by the agency as the habitat or rare, threatened, or endangered plant 
and animal species, unique or exemplary natural communities, and significant geologic formations. 
 
As part of this study, in addition to direct coordination with the agency, a query of the VDCR on-line 
database was conducted using the localities (City of Fredericksburg, Spotsylvania County, and 
Stafford County) as the areas for review.  Table 6 summarizes the results of the on-line locality 
based database search for the study area.   This table lists the common and scientific names, the 
federal and state listing status, and the Global and state ranks of each species.   
 

Table 6:  VDCR On-Line Database Listed Threatened and Endangered Species  
Based on Locality (City of Fredericksburg, Spotsylvania County, Stafford County) 

Common Name Locality Scientific Name Global 
Rank 

State 
Rank 

Legal 
Status 

Dwarf Wedgemussel 
Spotsylvania 

County, Stafford 
County 

Alasmidonta 
heterodon G1G2 S1 FE/SE 

Green Floater Spotsylvania County Lasmigona subviridis G3 S2 ST 
Virginia Piedmont 

Water Boatman 
Spotsylvania County Sigara depressa G1G2 S1S2 SE 

Small Whorled 
Pogonia 

Spotsylvania 
County, Stafford 

County 
Isotria medeoloides G2 S2 FT/SE 

Sensitive Joint-
Vetch Stafford County Aeschynomene 

virginica G2 S2 FT/ST 

Harperella Stafford County Harperella vivipara G2 S2 FT/SE 
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Global ranks are assigned by a consensus of the network of natural heritage programs, scientific 
experts, and NatureServe (a non-profit conservation organization) to designate the range wide 
rarity of a species or subspecies.  The ranks are assigned after considering a suite of factors 
including the number of occurrences (populations), number of individuals, and severity of threats 
to the species and its habitats.  Global ranks found in the Rare Plant and Animal Lists identified for 
the study are as follows:   

 
G2 - Very rare and imperiled with 6 to 20 occurrences or few remaining individuals; or 

because of some factor(s) making it vulnerable to extinction.  
G3 - Either very rare and local throughout its range or found locally (even abundantly at 

some of its locations) in a restricted range; or vulnerable to extinction because of 
other factors. Usually fewer than 100 occurrences are documented.  

G4 - Common and apparently secure globally, although it may be rare in parts of its range, 
especially at the periphery.  

G5 - Very common and demonstrably secure globally, although it may be rare in parts of its 
range, especially at the periphery.  

 
State ranks are assigned in a similar manner to global ranks, with values that range from S1-S5, but 
consider only factors within the political boundaries of Virginia.  State ranks found in the Rare Plant 
and Animal Lists are as follows:  

 
S1 - Extremely rare and critically imperiled with 5 or fewer occurrences or very few 

remaining individuals in Virginia; or because of some factor(s) making it especially 
vulnerable to extirpation in Virginia.  

S2 - Very rare and imperiled with 6 to 20 occurrences or few remaining individuals in 
Virginia; or because of some factor(s) making it vulnerable to extirpation in Virginia.  

S3 - Rare to uncommon in Virginia with between 20 and 100 occurrences; may have fewer 
occurrences if found to be common or abundant at some of these locations; may be 
somewhat vulnerable to extirpation in Virginia.  

S_B - Breeding status of an animal (primarily used for birds) in Virginia; these species 
typically inhabit Virginia only during the breeding season.  

S_B/S_N - Breeding and nonbreeding status of an animal (primarily used for birds) in 
Virginia 

 
VDCR has listed “Hazel Run Rt. 1 to Rt. 2 Stream Conservation unit” as being located within the 
project site.  This site has been given a biodiversity ranking of B3, which represents a site of high 
significance.  The natural heritage resources associated with this site are Aquatic Natural 
Community (G2/S2) and Aquatic Natural Community (G3G4/S3S4).   Also listed within the project 
site is the “Embrey Hill Conservation site”.  Embrey Hill has been given a biodiversity significance 
ranking of B5.  The natural heritage resource of concern is the Water-Willow Rocky Bar and Shore 
(G4G5/S4).  Finally, the Yellow Lance (G2G3/S2S3) has been historically documented downstream 
of the project site in the Rappahannock River. 
 
2. VDACS Comments  
In response to the project scoping request, VDACS deferred to VDCR to provide comments on state 
endangered and threatened plant and insect species.   No specific comments regarding threatened 
and endangered species were provided by this agency.   
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3. USFWS Information, Planning, and Conservation On-Line System  
While no official comments were received from the USFWS to date, a search of the USFWS 
Information, Planning, and Conservation (IPaC) on-line system was conducted for the study area.  
Through the use of the USFWS IPaC on-line system, the Dwarf Wedgemussel (FE/SE), Harperella 
(FE/SE), Small Whorled Pogonia (FT/SE), and the Northern long-eared Bat (FT) are listed species 
identified for the vicinity of the project.   No critical habitats were identified in the database search.  
The IPaC species list and information is included in Appendix D.   
 
4. Center for Conservation Biology Bald Eagle Nest Locator  
Both the VDGIF and the VDCR recommends contacting the Center for Conservation Biology (CCB) at 
the College of William and Mary to obtain the updated information regarding Bald Eagle (Haliaeetus 
leucocephalus) issues.  Additionally, a Bald Eagle nest locator search using the CCB on-line system 
was conducted.  Bald Eagles are currently de-listed under the federal and state ESA; however, they 
are still protected by the federal Bald and Golden Eagle Protection Act (Eagle Act) (16 U.S.C. §668-
668d) and the Migratory Bird Treaty Act (MBT Act) (16 U.S.C. §703-712) and both the federal and 
state agencies still review projects for potential impacts to individual species or their habitats.   
 
The CCB’s nest locator was used to determine the approximate location of eagle nests within the 
vicinity of the study area.  Using this database, one nest (identified as Nest Code ST1301) was found 
to be within a two mile radius of the study area.  The status of this nest, which is located 
approximately one mile east of the study area, is “Active/Occupied” by the CCB.  Nests located 
within a 660 foot radius (which is considered the nest protection zone) would elevate the review 
and protective measures required by the agencies.   As this nest is not located within the nest 
protection zone, this elevated review and protective measures would not apply.  In addition, Bald 
Eagle concentration areas are not located within the vicinity of the study area.   A map depicting the 
CCB’s results are included in Appendix D.   
 
5. VDGIF Virginia Fish and Wildlife Information Service Database  
In addition to requesting threatened and endangered species information as detailed above, the 
federal and state threatened and endangered species were also mapped using the Virginia Fish and 
Wildlife Information Service (VFWIS) database maintained by VDGIF.   
 
The location of listed state and federal threatened and endangered species (animal only) identified 
within a two mile radius of the study area generated from the VFWIS is included on Figure 8 and 
summarized in Table 7.  This summary only includes species which have been documented or 
confirmed within the two mile radius of the center line of the study area and identified as either ST 
or SE.   
 
As indicated in the VDGIF Virginia’s Comprehensive Wildlife Conservation Strategy Plan (2005), Tier 
1 and Tier II species are defined as the following:   
 

Tier I - Critical conservation need.  Faces an extremely high risk of extinction or extirpation. 
Populations of these species are at critically low levels, face immediate threat(s), or occur 
within an extremely limited range. Intense and immediate management action is needed. 
 
Tier II - Very high conservation need.  Has a high risk of extinction or extirpation. 
Populations of these species are at very low levels, face real threat(s), or occur within a very 
limited distribution.  Immediate management is needed for stabilization and recovery. 
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Table 7:  VFWIS Database Documented Threatened and Endangered Species within  
a Two Mile Radius of the Study Area 

Common 
Name 

Scientific 
Name 

Legal 
Status TIER Distance from the Build 

Alternative 
Dwarf 

Wedgemussel 
Alasmidonta 

heterodon FESE II 1.96 miles 

Green Floater Lasmigona 
subviridis ST II In Rappahannock 

Northern 
long-eared 

Bat 

Myotis 
septentrionalis FT  To be determined 

 
The VFWIS database also identified three Bald Eagle nests listed as “Historic” within a two mile 
radius of the study area. Although not identified by the CCB, the VFWIS identified Nest Codes 
ST0003, ST0101, and ST9401, which are located outside of the study area.  All nests are also located 
outside of the nest protection zone.   
 
The Northern Long-eared Bat was officially listed as Federally Threatened on May 4, 2015, and was 
identified by the VFWIS within two miles of the study area.  A habitat survey for the Northern Long-
eared bat has not been completed.  Measures to ensure avoidance and minimization of impacts to 
this species are being developed, however, in the interim, VDOT has developed guidance that 
includes a time-of-year restriction for tree removal (greater than 3-inches diameter breast height), 
which must be performed outside the species roosting season (April 15th through September 
15th). Additionally, any tree removal should be limited to trees located within 100 feet of the 
existing road surface.  Additional agency coordination and re-evaluation concerning the Northern 
Long-eared bat will be conducted during the proposed project permitting process. 
 
6. Stantec Surveys  
As noted above, Stantec completed a Dwarf Wedgemussel survey and Small Whorled Pogonia 
habitat survey within the study corridor.   A Dwarf Wedgemussel habitat survey was conducted on 
three onsite perennial waterbodies within the study corridor which noted that suitable habitat was 
present in the Rappahannock River to potentially support populations of the species.  A mussel 
survey shall be completed prior to construction to determine if the species is present and to 
relocate dwarf Wedgemussel individuals should they be found to be contained within the limits of 
the project.  Neither of the other two perennial waterbodies (Fall Quarry Run and an unnamed 
perennial tributary of Hazel Run) was determined to have suitable habitat, and no live freshwater 
mussels were identified during the review. A Small Whorled Pogonia habitat survey was also 
conducted using general ground reconnaissance of the property boundary and potential habitat 
areas were confirmed as identified on Figure 8, but no plants were found during the previously 
conducted detailed searches. The identified potential habitat areas for the Small Whorled Pogonia 
were outside of the determined impact area for the project.  
 
Stantec specifically stated the following in their draft species reports submitted to VDOT:   

“One perennial waterbody was identified during the land-based review to have potential 
habitat sufficient to support freshwater mussel populations: the Rappahannock River. The 
Rappahannock River has known occurrences of the species and characteristics were 
suitable within the vicinity of the project area. The perennial extent of Fall Quarry Run 
within the project area was found to be unsuitable in part due to a series of headcuts and 
grade controls that would preclude the migration of host fish upstream. An unnamed 



I-95 Rappahannock River Crossing   Page | 43 
Natural Resources Technical Report 
 

perennial tributary of Hazel Run at the southern portion of the project was also found to be 
unsuitable. Culverts present an obstacle to host fish migration, the stream is generally 
embedded and pools are full of silt. No live individual freshwater mussels were identified 
during this land-based review… As a result of the habitat survey conducted by Stantec, two 
areas of marginal small whorled pogonia habitat were identified within the project area. 
The boundaries of the habitat areas were located using a sub-decimeter accurate Trimble 
ProXH Global Positioning System (GPS) unit and are depicted on the attached Threatened 
and Endangered Species Habitat Map.” 

 
Potential Impacts and Mitigation Measures 
No-Build Alternative 
The No-Build Alternative would not involve any project-related construction or changes to the 
natural environment.  As a result, project-related environmental effects from the No-Build 
Alternative are not anticipated.   
 
Build Alternative 
The Build Alternative has little potential to affect threatened or endangered species or habitats 
along the study area.   
 
The presence of federal and state threatened or endangered species in the vicinity of the study area 
requires special consideration and coordination with various federal and state agencies at all stages 
of the project.  Through the coordination with these agencies, potential impacts to target species 
and their habitats can be evaluated and avoided by implementing various practices as part of the 
project design.  Examples of mitigation measures to avoid impacts to threatened and endangered 
species and their habitats which may be employed include shifting alignment to avoid potential 
areas, spanning/bridging resources and the use of bottomless arch culverts, countersinking of 
culverts, limiting clearing of existing vegetation to the greatest extent possible, strict adherence to 
erosion and sediment control guidelines and the implementation of stormwater best management 
practices, and adherence to maintaining applicable buffer widths to a species habitat.  In addition, 
as noted above, construction time-of-year restrictions may be required for a given species.      
 
Every attempt could be made to incorporate the preliminary recommendations into the design as 
much as possible.  However, certain recommendations may not be practicable.  Specific agency 
coordination could be conducted during the final design and permitting stage of the project at 
which time more detailed agency recommendations would be determined. 
 
As the project progresses, additional coordination would be required with the appropriate agencies 
for all species identified within the two mile radius of the study area.  If impacts cannot be avoided, 
time-of-year restrictions for construction may be required and these restrictions would be 
determined through the permitting process. In addition, a Section 7 consultation (in accordance 
with the ESA) may be required for a species if impacts cannot be avoided.  Also, habitat assessments 
and species surveys may be required to determine the presence of a threatened or endangered 
plant species or habitat.  These species surveys must be completed by an agency certified or 
approved specialist, and may have restrictions on time-of-year when the surveys can be conducted.   

J. Terrestrial and Aquatic Habitat and Wildlife  
Methodology and Existing Conditions  
The presence of federal and state identified habitat areas or specific wildlife resources in the 
vicinity of the study area require special consideration and coordination with the various federal 
and state agencies throughout project development.  While development has occurred within the 
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study area, there are a number of undisturbed and/or highly naturalized areas in the vicinity of the 
study area.   
 
Specific terrestrial and aquatic habitat and wildlife conditions and concerns are noted throughout 
this report, and some features are expanded upon below.  The following are specific terrestrial and 
aquatic habitat and wildlife resources reviewed by federal and state agencies in Virginia.  

1. Anadromous Fish Use Areas 
Anadromous fish are those migratory fish species, which spend most of their lives in the sea and 
migrate to fresh water to breed.  One of VDGIF’s roles is to document both confirmed and potential 
Anadromous Fish Use Areas throughout Virginia.  Anadromous fish have historically played an 
important economic role in Virginia.  According to VDGIF, over the past few decades, monitoring 
has noted that anadromous fish populations such as shad and herring are severely depressed.  The 
Commonwealth is actively addressing this decline and taking steps to restore the migratory 
pathways of the species.  Through these efforts, the Commonwealth is hopeful that the anadromous 
fish populations eventually return to, or near, historic levels with fish passage, supplemental 
stocking, and a harvest moratorium all contributing to the recovery.  This population increase 
would have important recreational and commercial impacts.  Many of these species also contribute 
to the food chain as forage for predatory fish and provide a marine-based energy source to 
freshwater systems. 
 
The VDGIF maintains a database that identifies stream reaches that are potential or confirmed 
migration pathways, spawning grounds, or summer areas for anadromous fish.  The species 
included in the VDGIF assessment are Alewife (Alosa pseudoharengus), Blueback herring (Alosa 
aestivalis), American shad (Alosa sapidissima), Hickory shad (Alosa mediocris), Striped bass (Morone 
saxatilis), and some populations of Yellow perch (Perca flavescens).  Upstream boundaries are 
established at either migratory impediments, such as dams, or where habitat becomes unsuitable.   
 
Based on information generated from the VFWIS, the VDGIF has identified the following Confirmed 
Anadromous Fish Use Area designations within a two mile radius of the study area (summarized in 
Table 8).  These were identified due to the documented occurrence of anadromous and/or semi-
anadromous fish species within, and/or adjacent to various portions of the study area.  The 
Confirmed Anadromous Fish Use Areas are included on Figure 8.       

 
Table 8:  VFWIS Documented Anadromous Fish Use Areas within 

a Two Mile Radius of the Study Area 
Stream Name 

(VDGIF ID) Locality Status Confirmed Species 

Hazel Run  City of 
Fredericksburg Confirmed Alewife, Blueback 

Herring 

Rappahannock River 1 
(Embry Dam to Chesapeake 

Bay) 

Spotsylvania 
County 

Stafford County 
City of 

Fredericksburg 

Confirmed 

Alewife, Blueback 
Herring, American 
Shad, Striped Bass, 

Yellow Perch, 
Hickory Shad 

Rappahannock River 2 
(Rocky Pen Run to Embry 

Dam) 

Spotsylvania 
County Stafford 

County 
City of 

Fredericksburg 

Confirmed 

Blueback Herring, 
American Shad, 

Striped Bass, 
Hickory Shad 
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The VFWIS identified Embrey Dam as an “impediment to fish passage” within the study area. 
However, in 2005, the dam was removed from the river except for historical features such as the 
1855 crib dam abutments and the 1910 Embrey Dam abutments.    In addition, the VFWIS identified 
a raised culvert along Hazel Run.  However, this culvert is located near the headwaters of Hazel Run 
and would not affect this study area.   

2. Colonial Water Birds   
According to the CCB, Colonial Water Birds (also referred to as Colonial Wading Birds or Colonial 
Nesting Birds) include herons, egrets, ibises, gulls, terns, skimmers, cormorants, and pelicans.  
 
A review of the VDGIF database also stated that there were no Colonial Water Bird designations 
within a two mile radius of the study area.   

3. Essential Fish Habitat 
The Magnuson-Stevens Fishery Conservation and Management Act (as amended by the Sustainable 
Fisheries Act of 1996) require all federal agencies to consult with the NMFS, NOAA division, on all 
actions or proposed actions that are permitted, funded or undertaken by the federal agency which 
may adversely affect essential fish habitat (EFH). Any Federal agency that takes an action that could 
adversely affect EFH by reducing the quantity or quality of habitat must work with NMFS to identify 
impacts and steps for conserving the habitat and reducing the impact of that action. As defined by 
NOAA, EFH includes all types of aquatic habitat – wetlands, coral reefs, seagrasses, rivers – where 
fish spawn, breed, feed, or grow to maturity. The review for EFH considers all lifecycle stages 
including adults, juvenile, larvae, and eggs.   
 
The NOAA EFH online mapping systems were used to identify potential regulated resources within 
the vicinity of the study area corridor. According to NOAA’s EFH Mapper v3.0 and EFH data 
inventory, no NOAA Habitat Areas of Particular Concern (HAPC) were designated within the study 
area corridor. A number of additional EFH designations are identified in the vicinity of the project 
corridor according to the NOAA Guide to EFH Designations in the Northeastern United States 
Online Mapping System. This guide provides a geographic species list of EFH designations 
completed by the New England Fishery Management Council, Mid-Atlantic Fishery Management 
council, South Atlantic Fishery Management Council, and the NMF in the Northeastern United 
States. Species with designated EFH for at least one life cycle stage within the vicinity of the 
corridor include: the King Mackerel (Scomberomorus cavalla), the Spanish Mackerel 
(Scomberomorous maculatus), the Cobia (Rachycentron canadum), and the Red Drum (Sciaenops 
occelatus). The database identified EFH habitat for all species listed above throughout the 
Rappahannock River.  
 
NOAA EFH Areas Protected from Fishing (APF) are areas in which the NMFS and the regional 
fishery management councils have used the EFH provisions established in Section 303(a)(7) of the 
Magnuson-Stevens Fishery Conservation and Management Act to prevent, mitigate, or minimize 
adverse effects from fishing on EFH. NMFS has not prohibited fishing in the areas, but steps such as 
anchoring restorations and gear prohibitions, have been taken to minimize the impact that fisheries 
have on EFH. According to NOAA’s EFH Mapper v3.0 and EFH data inventory, there are no EFH APF 
designated areas for any waterway within the study area. 

4. Trout Waters, Threatened and Endangered Waters, Shellfish Areas  
The VDGIF also tracks the presence of and reviews projects for impacts to trout, threatened and 
endangered waters, and shellfish areas throughout Virginia.  Threatened and endangered waters 
are streams and rivers that contain documented occurrences of federal or state listed threatened or 
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endangered species and their associated habitat.  Trout waters include documented wild trout 
streams, stocked trout waters or recreational trout fisheries.   
 
According to VDGIF VFWIS data, there are no trout waters or shellfish areas in the vicinity of the 
study area.  However, the Rappahannock River is listed as a Threatened and Endangered Water for 
the Dwarf Wedgemussel and the Green Floater. 

5. Forested Area  
An area is classified as forestland by the United States Department of Forestry if it is at least one 
acre in size and contains at least ten percent tree cover.  Based on information from the Virginia 
Department of Forestry (VDOF), Division of Resource Information, there are several land use types 
identified within the footprints of the Build Alternative and the study area.   Based on VDOF 
information, there are approximately 116.77 acres of forested area located within the study area.  
The Build Alternative would impact approximate 37.898 acres of forested area.   
 
During the scoping process, the VDOF commented that they are particularly interested in the 
project’s impact on the block of contiguous forestland spanning both sides of the Rappahannock 
River.  They are also interested in retaining as much of the contiguous block of upland forests 
beyond the riparian buffer as possible.     
 
Potential Impacts and Mitigation Measures 
No-Build Alternative 
The No-Build Alternative would not involve any project-related construction or changes to the 
natural environment.  As a result, project-related environmental effects from the No-Build 
Alternative are not anticipated.   
 
Build Alternative 
The Build Alternative has the potential to impact terrestrial and aquatic habitat or species within 
the study area.  Extensive coordination with the different agencies could continue throughout all 
stages of project development to reduce potential impacts to these resources.  In addition, 
avoidance and minimization of potential impacts to the natural environment and wildlife could be 
considered throughout the design and construction phases of the project.  Permitting of the project 
would also address avoidance, minimization, and compensatory mitigation measures, as needed.   
 
The Build Alternative has the potential to impact habitat and wildlife resources, as specifically 
discussed in the following sections, the impacts would be negligible following the measures 
outlined below.    
 
Terrestrial Wildlife and Habitat 
The potential impacts to terrestrial habitat would be limited to the displacement of small sections 
of remaining, often disjunct, non-contiguous tracts of forests, with the exception of the one area 
denoted by VDOF.  The existing corridor poses a barrier to wildlife movements that would not be 
substantially altered by the Build Alternative.  The threat of mortality or injury to wildlife within 
the corridor would persist but would not likely increase in any measurable amount due to the 
improvements.   
 
Potential exists for temporary impacts to wildlife with the displacement of vegetated cover within 
the construction footprint.  The mechanical removal of cover would cause animal migration away 
from the disturbance resulting in temporary decrease in habitat usage by mostly common edge-
dwelling species.  Construction activities may also result in wildlife mortality.  Foraging behaviors 
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and wildlife use may also be associated with slope stabilization practices, but would only be on a 
temporary basis.   
 
As part of the construction practices, the removal of existing vegetation could be avoided to the 
greatest extent practicable to minimize potential impacts to the terrestrial system.  In addition, all 
measures to reduce the construction footprint, in general, could be followed as part of the final 
design.  Cut and fill could be minimized to the greatest extent practical to ensure structural stability 
of the roadway and associated structures.  Particularly in areas of environmental concern, steeper 
than conventional slopes could be considered as part of the design.  In addition, the implementation 
of best management practices for erosion and sediment control and the abatement of pollution 
loading would minimize potential impacts to adjoining habitats and communities.   
 
To avoid attraction of species to the edge of the roadway, VDOT could consider excluding 
landscaping options, which intentionally provide wildlife habitat or attract wildlife, such as those 
species with high feeding values.  Where feasible, passageways for terrestrial wildlife could be 
provided and maintained beneath proposed bridges and elevated structures to help minimize 
effects of wildlife corridor bisection.  Fencing could also be considered to minimize motorized 
collisions with wildlife and to help direct wildlife towards any maintained passageways.   
 
Aquatic Wildlife and Habitat 
The Build Alternative may reduce aquatic habitat within the construction footprint to a small 
degree.  The construction of the road could lead to the direct loss of fish and macroinvertebrates 
within the construction zone and would permanently alter the available habitat in the impacted 
areas.  However, these areas would likely be colonized again, following the construction activities.  
There is the potential for increased water quality degradation from stormwater runoff due to the 
increase in impervious surface affecting overall water quality.  However, the relatively small 
impervious impact that may occur is unlikely to affect the aquatic habitat or the makeup of 
biological communities to any appreciable degree and best management practices would be 
employed to reduce potential impacts.   
 
The potential for the presence of natural areas and federal and state listed natural habitat and 
unique wildlife resources in the vicinity of the study requires special consideration and 
coordination with various federal and state agencies.  Through the coordination with these 
agencies, potential impacts to target species and their habitats can be evaluated and avoided by 
implementing various practices as part of the project design.   Examples of mitigation measures 
which may be employed to avoid impacts to wildlife and their habitats include shifting alignment to 
avoid potential areas, spanning/bridging resources and the use of bottomless arch culverts, 
countersinking of culverts, limiting clearing of existing vegetation to the greatest extent possible, 
the strict adherence to erosion and sediment control guidelines and the implementation of 
stormwater best management practices, and the adherence to maintaining applicable buffer widths 
to a species habitat.    
 
In general, if impacts cannot be avoided, time-of-year restrictions for construction may be required 
and these restrictions would be determined through the permitting process.  Also, habitat 
assessments and species surveys may be required to determine the presence of a threatened or 
endangered plant species.  These species surveys must be completed by an agency certified or 
approved specialist, and may have restrictions on the time-of-year when the surveys can be 
conducted.  Recommendations and practices for specific resources are detailed below.    
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For the confirmed anadromous fish species usage, through the permitting process, the VDGIF may 
recommend the following:   

• Time-of-year construction restrictions, meaning no in-stream work is permitted during 
these dates during a given year, of February 15th to June 30th  for anadromous fish use areas 
(or their tributaries which cross the study area) 

• The use of non-erodible cofferdams to isolate the construction area 
• Blocking no more than 50% of the streamflow at any given time 
• Stockpiling excavated material in a manner that prevents reentry into the stream 
• Revegetating barren areas with native vegetation 
• Implementing strict erosion and sediment control measures 
• Use of clear-span bridges for stream crossings.  If clear-span bridges are not feasible, 

culverts should be countersunk at least six inches below the stream bed or, alternatively, 
bottomless culverts should be installed to allow passage of aquatic organisms.   

K. Navigation 
Methodology and Existing Conditions  
The United States Coast Guard (USCG) requires a Bridge Permit for the construction of a new bridge 
or causeway, or reconstruction or maintenance of an existing bridge or causeway across Navigable 
Waters of the United States.  This authority is derived under the General Bridge Act of 1946, as 
amended, the Rivers and Harbors Act of 1899, as amended, and the Act of March 23, 1906, as 
amended, all require that the location and plans of bridges and causeways across the Navigable 
Waters of the United States be submitted to and approved by the Secretary of Transportation prior 
to construction.  The purpose of the Bridge Permit is to preserve the public right of navigation and 
to prevent interference with interstate and foreign commerce.   
 
The study area includes bridges over the Rappahannock River.   In addition, through the scoping 
process, the USCG identified these twin bridges in their response letter dated March 6. 2014.   No 
other navigable waters were identified by the USCG.   
 
Potential Impacts and Mitigation Measures 
No-Build Alternative 
The No-Build Alternative would not involve any project-related construction or changes to the 
natural environment.  As a result, project-related environmental effects from the No-Build 
Alternative are not anticipated.   
 
Build Alternative 
The permitting of the Rappahannock River bridges is within the jurisdiction of the USCG.  As stated 
in the USCG scoping response, the bridges may qualify for an Advanced Approval exemption from a 
USCG Bridge Permit.  Advance approval waterways are those that are navigable by law, but not 
actually navigated by other than canoes and small boats.   
 
Further coordination with the USGC through the permitting process will be required as the design 
advances.   

L. Coastal Zone Management Act 
The Coastal Zone Management Act of 1972 enabled the Commonwealth of Virginia to develop the 
Virginia Coastal Zone Management Program (CZMP) in 1986.  The focus of the CZMP is to create 
more vital and sustainable coastal communities and ecosystems by using a network of state laws 
and policies.  Virginia’s coastal zone is made up of 29 counties, 17 cities and 42 incorporated towns 
in “Tidewater Virginia”, as defined in the Code of Virginia 28.2-100; and it includes the entire study 



I-95 Rappahannock River Crossing   Page | 49 
Natural Resources Technical Report 
 

area for this project. Federal actions occurring within or with the likelihood of affecting any land or 
water use or natural resource of a state’s coastal zone, including indirect and cumulative effects, 
must be consistent with a state’s federally approved CZMP and National Oceanic and Atmospheric 
Administration (NOAA) regulations (15 CFR part 930).  
 
The Virginia CZMP is known as a “networked program”, which means that to manage Virginia's 
coastal resources, the program relies on a network of state agencies and local governments to 
administer the enforceable laws and regulations that protect our wetlands, dunes, subaqueous 
lands, fisheries, and air and water quality – within the Virginia Coastal Zone area.  The agencies 
involved in the CZMP include: VDEQ, VDCR, VMRC, VDGIF, VDH, VDACS, VDOF, Virginia Department 
of Historic Resources, Virginia Department of Mines, Minerals, and Energy, VDOT, Virginia 
Economic Development Partnership, and the Virginia Institute of Marine Science.   
 
These agencies administer the enforceable laws, regulations and advisory policies that protect 
coastal resources including, in part, tidal and non-tidal wetlands, fisheries, subaqueous lands, dunes 
and beaches, point source air pollution, point source and non-point source water pollution, 
shoreline sanitation, coastal lands, spawning/nursery/feeding grounds, coastal primary sand 
dunes, barrier islands, significant wildlife habitat areas, significant public recreation areas, 
significant sand and gravel resource deposits, underwater historic resources, highly erodible/high 
hazard areas, and waterfront development area.  Several of this project’s relevant coastal zone 
management resources are addressed in detail in other sections of this document. 
 
Projects that are located within the Coastal Zone Management Area (CZMA) in Virginia which are, at 
least in part, federally-funded or require federal approval must undergo a federal consistency 
certification process.  The goal of this process is to ensure that projects are designed to avoid 
and/or minimize impacts to specific coastal resources as identified by several enforceable policies 
related to fisheries, subaqueous lands, tidal and non-tidal wetlands, dunes, non-point and point 
source pollution control, shoreline sanitation, air pollution, and land management.  In Virginia, the 
VDEQ is responsible for coordinating the Commonwealth’s review of federal consistency 
determination and certification with the cooperating agencies and responding to the appropriate 
federal agency or applicant.  All member agencies of the CZMP would be notified of the proposed 
project through the JPA permitting process and the document review.  While the JPA process 
required for the Sections 401 and 404 of the CWA and VMRC permits (described above) would 
address all resources and requirements associated with the CZMA Program, the completion of the 
CZMA checklist may also be required.   

M. Erosion and Sediment Control  
Virginia is an authorized state under the federal National Pollutant Discharge Elimination 
Stormwater permitting programs.  The VDCR administers the Virginia Pollutant Discharge 
Elimination System permitting program for the control of stormwater discharges from municipal 
separate storm sewer systems and land disturbing activities under the Virginia Stormwater 
Management Regulations (4VAC3-20).  Land-disturbing activities of greater than 2,500 square feet 
must comply with the most current version of the VDOT erosion and sediment control annual 
specifications approved by the VDCR Control Law (VESCL) and Regulations (VESCR) and the most 
current version of the Virginia Erosion & Sediment Control Handbook. All regulated land-disturbing 
activities must have a project specific erosion and sediment control plan developed in accordance 
with the VDCR approved VDOT erosion and sediment control annual specifications.  All regulated 
land-disturbing activities associated with the project, including on and off site access roads, staging 
areas, borrow areas, stockpiles, and soil intentionally transported from the project must be covered 
by the project specific erosion and sediment control plan.   
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The operator or owner of construction activities involving land disturbing activities equal to or 
greater than 2,500 square feet in areas designated as subject to the Chesapeake Bay Preservation 
Area Designation and Management Regulations adopted pursuant to the Chesapeake Bay 
Preservation Act are required to register for coverage under the VDCR General Permit for 
Discharges of Stormwater from Construction Activities and develop a project specific stormwater 
pollution prevention plan (SWPPP).  The SWPPP must be prepared prior to submission of the 
registration statement for coverage under the general permit and the SWPPP must address water 
quality and quantity in accordance with the Virginia Stormwater Management Program Permit 
Regulations.  Any additional coordination with the counties would be required to ensure 
compliance with their individual regulations, including the obtainment of a County land 
disturbance permit, if necessary.   
 
As noted in Section G, although the study area is located within the Chesapeake Bay Watershed, 
since this is a roadway project it is exempt from the commitments of the Chesapeake Bay 
Preservation Act regarding construction activities within the RPAs and RMAs.  This exemption is 
contingent upon the adherence to the appropriate erosion and sediment control standards.   
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Map Unit Legend

Spotsylvania County, Virginia (VA177)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1B Abell sandy loam, 2 to 7 percent
slopes

3.6 0.6%

4C2 Appling-Wedowee sandy
loams, 7 to 15 percent slopes,
eroded

6.7 1.1%

4D2 Appling-Wedowee sandy
loams, 15 to 25 percent
slopes, eroded

4.2 0.7%

13D2 Cecil-Pacolet complex, 15 to 25
percent slopes, eroded

1.0 0.2%

17C Dystrochrepts-Udults complex,
sloping

2.1 0.4%

17D Dystrochrepts-Udults complex,
moderately steep

0.6 0.1%

18B Emporia sandy loam, 2 to 7
percent slopes

10.7 1.8%

18C Emporia sandy loam, 7 to 15
percent slopes

1.3 0.2%

21B Faceville-Varina complex, 2 to 7
percent slopes

27.8 4.8%

21C2 Faceville-Varina complex, 7 to
15 percent slopes, eroded

22.2 3.8%

23 Fluvaquents-Udifluvents
complex

6.0 1.0%

24 Goldsboro sandy loam 2.3 0.4%

27E Louisburg sandy loam, 25 to 50
percent slopes

37.7 6.5%

29C2 Masada loam, 7 to 15 percent
slopes, eroded

3.9 0.7%

30B Mattaponi sandy loam, 2 to 7
percent slopes

4.5 0.8%

31C2 Mattaponi sandy clay loam, 7 to
15 percent slopes, eroded

0.3 0.0%

36B Savannah sandy loam, 2 to 7
percent slopes

9.2 1.6%

44 Udorthents, gravelly 4.7 0.8%

45B Udorthents-Udifluvents
complex, gently sloping

1.5 0.3%

46 Urban land-Udults complex,
smoothed

165.5 28.4%

W Water 0.1 0.0%

Subtotals for Soil Survey Area 315.7 54.2%

Totals for Area of Interest 582.9 100.0%
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Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/1/2014
Page 6 of 8



Stafford and King George Counties, Virginia (VA179)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ae Alluvial land, wet 3.8 0.7%

AnC2 Appling gravelly fine sandy
loam, 6 to 10 percent slopes,
eroded

3.5 0.6%

AsF Ashlar fine sandy loam, 25 to 35
percent slopes

9.7 1.7%

AvB Aura gravelly fine sandy loam, 2
to 6 percent slopes

2.1 0.4%

AvD2 Aura gravelly fine sandy loam,
10 to 18 percent slopes,
eroded

4.7 0.8%

AwD Aura-Galestown-Sassafras
complex, 6 to 15 percent
slopes

12.4 2.1%

AwE Aura-Galestown-Sassafras
complex, 15 to 30 percent
slopes

4.4 0.7%

BaA Bertie very fine sandy loam, 0 to
3 percent slopes

3.0 0.5%

BmA Bourne fine sandy loam, 0 to 2
percent slopes

3.5 0.6%

BmB Bourne fine sandy loam, 2 to 6
percent slopes

30.7 5.3%

BmC2 Bourne fine sandy loam, 6 to 10
percent slopes, eroded

10.2 1.7%

BnB Bourne fine sandy loam,
gravelly subsoil variant, 2 to 6
percent slopes

3.3 0.6%

BnC2 Bourne fine sandy loam,
gravelly subsoil variant 6 to
10 percent slopes, eroded

0.4 0.1%

CaB2 Caroline fine sandy loam, 2 to 6
percent slopes, eroded

5.8 1.0%

CaC2 Caroline fine sandy loam, 6 to
10 percent slopes, eroded

1.6 0.3%

CcD3 Caroline clay loam, 10 to 18
percent slopes, severely
eroded

0.9 0.2%

Cn Congaree loam 0.4 0.1%

Cw Cut and fill land 151.5 26.0%

Iu Iuka fine sandy loam, local
alluvium, 0 to 4 percent
slopes

0.7 0.1%

KfB Kempsville fine sandy loam,
gravelly substratum, 2 to 6
percent slopes

0.1 0.0%

SfB Sassafras fine sandy loam, 2 to
6 percent slopes

1.4 0.2%

Soil Map—Spotsylvania County, Virginia, and Stafford and King George Counties, Virginia Rappahannock River Crossing - Soil
Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/1/2014
Page 7 of 8



Stafford and King George Counties, Virginia (VA179)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

TeB Tetotum fine sandy loam, 2 to 6
percent slopes

1.0 0.2%

W Water 10.4 1.8%

Wh Wehadkee very fine sandy
loam, 0 to 2 percent slopes

2.1 0.4%

Subtotals for Soil Survey Area 267.3 45.8%

Totals for Area of Interest 582.9 100.0%

Soil Map—Spotsylvania County, Virginia, and Stafford and King George Counties, Virginia Rappahannock River Crossing - Soil
Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/1/2014
Page 8 of 8
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Stafford R2 02080104 05/13/14       1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS1 (Falls Run)

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> high
suboptimal - buffer 
disturbed on the south 
side of the channel, 
cleared for haul road

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 50% 25% 25% 100%

Score > 1.5 1.2 1.1
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 50% 50% 100% Rt Bank CI > 1.33 CI

Score > 1.2 1.1 Lt Bank CI > 1.15 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 1.20

1 of 2



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/13/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> There is a 3
cell box culvert

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

1.50

1.18

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:
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Left Bank

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Riparian CI)/2
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

0.60

0

INSERT PHOTOS:

Score > Lt Bank CI > 1.20 1.20

Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Stafford Ephemeral 02080104 05/13/14 1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS2 (Tributary to Falls Run)

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an 
non-maintained understory. Wetlands

areas.

High Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with 30% to 60% 
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,

with >30% tree 
canopy cover and

a maintained
understory. Recent

cutover (dense
vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 100% 100%

Score > 1.5
CI= (Sum % RA * Scores*0.01)/2

% Riparian Area> 100% 100% Rt Bank CI > 1.50 CI
1.2

3 of 2



Left Bank

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Riparian CI)/2
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

0.55

0

INSERT PHOTOS:

Score > Lt Bank CI > 1.20 1.10

Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Stafford Ephemeral 02080104 05/13/14       1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS3

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an 
non-maintained understory. Wetlands

areas.

High Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with 30% to 60% 
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,

with >30% tree 
canopy cover and

a maintained
understory. Recent

cutover (dense
vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 90% 10% 100%

Score > 1.2 1.5
CI= (Sum % RA * Scores*0.01)/2

% Riparian Area> 100% 100% Rt Bank CI > 1.23 CI
1.2

3 of 2



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Fredericksburg R2 02080104 05/13/14       1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS4

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.5

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Visitor Center
parking lot, west buffer

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 30% 20% 50% 100%

Score > 0.85 1.1 1.2
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 30% 10% 60% 100% Rt Bank CI > 1.08 CI

Score > 0.85 1.1 1.2 Lt Bank CI > 1.09 0.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 1.20

1 of 2



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/13/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>>

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

1.50

1.14

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

2 of 2



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Fredericksburg R2 02080104 5/14/14      1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS5

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 20% 60% 20% 100%

Score > 1.5 1.1 0.85
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 80% 20% 100% Rt Bank CI > 1.13 CI

Score > 1.1 0.85 Lt Bank CI > 1.05 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 0.90
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Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/14/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>>

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

1.50

1.20

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Fredericksburg R4 02080104 5/14/14      1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS6 (Tributary to Hazel Run)

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
0

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 100% 100%

Score > 1.2
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 100% 100% Rt Bank CI > 1.20 CI

Score > 1.5 Lt Bank CI > 1.50 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 1.50
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Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/14/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> box culvert

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

1.50

1.24

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Fredericksburg R2 02080104 5/14/14      1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS7 (Tributary to Hazel Run)

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 100% 100%

Score > 1.2
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 100% 100% Rt Bank CI > 1.20 CI

Score > 1.2 Lt Bank CI > 1.20 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 1.20
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Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/14/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>>

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

1.50

1.26

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Stafford R2 02080104 5/14/14      1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS8 (Tributary to Falls Run)

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 70% 20% 10% 100%

Score > 1.2 1.1 0.85
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 60% 30% 10% 100% Rt Bank CI > 1.15 CI

Score > 1.2 1.1 0.85 Lt Bank CI > 1.14 1.10

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 0.90
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Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/14/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>>

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

1.10

1.02

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Stafford R2 02080104 5/14/14      1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS9 (Tributary to Falls Run)

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 100% 100%

Score > 1.1
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 100% 100% Rt Bank CI > 1.10 CI

Score > 1.1 Lt Bank CI > 1.10 0.75

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 0.90
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Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/14/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>>

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

0.70

0.87

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

5505-06 Rappahannock Stafford R2 02080104 5/14/14      1

Name(s) of Evaluator(s) Stream Name and Information
Justin Bates and Megan Welling WUS10 (Tributary to Falls Run)

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Channel
Condition

Optimal Suboptimal Marginal Poor Severe

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

Access to their original floodplain or
fully developed wide bankfull benches. 
Mid-channel bars, and transverse bars

few. Transient sediment deposition
covers less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to
stability. The bankfull and low flow

channels are well defined. Stream likely
has access to bankfull benches, or
newly developed floodplains along

portions of the reach. Transient 
sediment covers 10-40% of the stream

bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe

or Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional 
features which contribute to stability.

Overwidened/incised.
Vertically/laterally unstable. Likely to 
widen further. Majority of both banks

are near vertical. Erosion present on 60-
80% of banks. Vegetative protection
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR
60-80% of the stream is covered by

sediment. Sediment is
temporary/transient in nature, and 

contributing to instability. AND/OR V-
shaped channels have vegetative

protection is present on > 40% of the 
banks and stable sediment deposition is

absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe 
incision, flow contained within the
banks. Streambed below average

rooting depth, majority of banks
vertical/undercut. Vegetative protection

present on less than 20% of banks, is
not preventing erosion. Obvious bank
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading 
channel. Greater than 80% of stream

bed is covered by deposition,
contributing to instability. Multiple 

thread channels and/or subterranean
flow.

CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>

Riparian
Buffers

Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a 

non-maintained understory. Wetlands
located within the riparian areas.

High Suboptimal: 
Riparian areas 
with
tree stratum (dbh >
3 inches) 
present, with 
30% to 60%
tree canopy cover

and containing both
herbaceous and 
shrub layers or a
non-maintained

understory.

Low Suboptimal: 
Riparian areas with
tree stratum (dbh >
3 inches) present,
with > 30% tree 

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

High Marginal: 
Non-maintained,

dense herbaceous
vegetation with 

either a shrub layer
or a tree layer (dbh

> 3 inches)
present, with <30%
tree canopy cover.

Low Marginal: 
Non-maintained,

dense herbaceous
vegetation, riparian 
areas lacking shrub
and tree stratum,
hay production, 

ponds, open water.
If present, tree
stratum (dbh >3
inches) present,
with <30% tree 

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Low Poor:
Impervious

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

High Low High Low High Low
Condition

Scores 1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area> 30% 40% 20% 10% 100%

Score > 1.5 1.1 0.85 0.75
CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area> 20% 45% 25% 10% 100% Rt Bank CI > 1.14 CI

Score > 1.5 1.1 0.85 0.75 Lt Bank CI > 1.08 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 
banks; root mats; SAV; riffle poole complexes, stable features.

NOTES>>

Instream
Habitat/

Available
Cover

Conditional Category
Optimal Suboptimal Marginal Poor

Habitat elements are typically present
in greater than 50% of the reach.

Stable habitat elements are typically 
present in 30-50% of the reach and are

adequate for maintenance of
populations.

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

CI
Score 1.5 1.2 0.9 0.5 1.50
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Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

5505-06 Fredericksburg 02080104 5/14/14 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>>

Channel
Alteration

Conditional Category
Negligible Minor Moderate Severe

Channelization, dredging, alteration, or
hardening absent. Stream has an 

unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is 
disrupted by any of

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is 

disrupted by any of
the channel

alterations listed in
the parameter

guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted 
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Sum of all CI's)/5
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

1.30

1.28

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:
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WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 13, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET1&2 -

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Hillslope Local relief (concave, convex, none): convex Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: UPL

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X

Hydric Soil Present? Yes No X

Wetland Hydrology Present? Yes No X

Is the Sampled Area
within a Wetland? Yes No X

Remarks:
Maintained roadway embankment.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches):
(includes capillary fringe)

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

UTP1

Geomorphic Position (D2)



WET1&2
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point - UTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1. Juniperus virginiana (Cedar,eastern red)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

2

3

(A)

(B)

2.
3.
4.
5.
6.
7.

Sapling Stratum (Plot size: )
1. Liquidambar styraciflua (Gum,sweet)
2.
3.
4.
5.
6.
7.

Shrub Stratum (Plot size: )
1. Festuca arundinacea (Fescue,kentucky)
2. Agropyron repens (Quackgrass)
3. Vitis aestivalis (Grape,summer)
4. Dichanthelium acuminatum (Grass,panic)
5. Andropogon virginicus (Broom-sedge)
6.
7.

2 = Total Cover

50 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species
FACW species
FAC species
FACU species
UPL species 
Column Totals:

0 X 2 = 015 Y FAC

15 = Total Cover

68 Y FAC
20 Y FACU
5 FAC
4 FAC
4 FAC

95 X 3 =

22 X 4 =
0 X 5 =

88
0

373 (B)117 (A)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is > 50%
3 - Prevalence Test is ≤ 3.01
4 - Morphological Adaptations1 (Provide 
supporting

data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Herb Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.

100 = Total Cover

0 = Total Cover

0 = Total Cover

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes No X

Remarks: (Include photo numbers here or on a separate sheet.)

2 Y FACU

0 x 1 = 0

285

3.19



SOIL Sampling Point: WET1&2 - UTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-16 5YR4/6

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

100 N/A N/A Clay Loam

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 13, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET1-WTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Flat Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PFO

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:
Wetland is fed by roadway drainiage. Floodplain of WUS 1

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)

X Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

X Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches):
(includes capillary fringe)

Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

X Geomorphic Position (D2)



WET1-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1. Acer rubrum (Maple,red)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

15

15

(A)

(B)

2. Liquidambar styraciflua (Gum,sweet)
3. Aristolochia tomentosa (Dutchman's-pine,woolly)
4. Carpinus caroliniana (Hornbeam,american)
5. Fagus grandifolia (Beech)
6. Platanus occidentalis (Sycamore,american)
7. Betula nigra (Birch,river)

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

Shrub Stratum (Plot size: )
1. Asimina triloba (Pawpaw,common)
2. Lindera benzoin (Spicebush,northern)
3.
4.
5.
6.
7.

Herb Stratum (Plot size: )
1. Arisaema triphyllum (Jack-in-the-pulpit,swamp)
2. Boehmeria cylindrica (False-nettle,small-spike)
3. Dichanthelium clandestinum (Witchgrass,deer-tongue)
4. Onoclea sensibilis (Fern,sensitive)
5. Parthenocissus quinquefolia (Creeper,virginia)
6.
7.
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1. Toxicodendron radicans (Ivy,poison)
2. Lonicera japonica (Honeysuckle,japanese)
3.
4.
5.

20 Y FAC
10 Y FAC
10 Y FAC
10 Y FAC
10 Y FACW
5 FACW

85 = Total Cover

0 = Total Cover

10 Y FAC
10 Y FACW

20 = Total Cover

10 Y FACW
10 Y FACW
10 Y FACW
10 Y FACW
10 Y FAC

50 = Total Cover

15 Y FAC
10 Y FAC

25 = Total Cover

100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

20 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET1-WTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
Sandy Clay

Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

0-16 10YR5/2 90 5YR4/6 10 RM M

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 13, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET2-WTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Flat Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PFO

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:
Wetland is fed by roadway drainage and WUS 2. WUS 2 has been cut off from wetland by a dirt haul road.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)
X Surface Water (A1) True Aquatic Plants (B14) X Sparsely Vegetated Concave Surface (B8)
X High Water Table (A2) Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)
X Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
X Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)

Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

X Water-Stained Leaves (B9)
X Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X No Depth (inches):

Water Table Present? Yes X No Depth (inches):

Saturation Present? Yes X No Depth (inches):
(includes capillary fringe)

1

8

8
Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

X Geomorphic Position (D2)



WET2-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1. Nyssa sylvatica (Gum,black)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

9

9

(A)

(B)

2. Platanus occidentalis (Sycamore,american)
3. Ulmus rubra (Elm,slippery)
4. Carpinus caroliniana (Hornbeam,american)
5. Quercus alba (Oak,white)
6. Salix nigra (Willow,black)
7.

5 Y FACW
5 Y FAC
2 FAC
2 FACU
1 OBL 100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

Shrub Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

Herb Stratum (Plot size: )
1. Lindera benzoin (Spicebush,northern)
2. Asimina triloba (Pawpaw,common)
3. Boehmeria cylindrica (False-nettle,small-spike)
4. Dichanthelium clandestinum (Witchgrass,deer-tongue)
5. Juncus effusus (Rush,soft)
6. Fraxinus pennsylvanica (Ash,green)
7.
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1. Lonicera japonica (Honeysuckle,japanese)
2. Smilax rotundifolia (Greenbrier,common)
3.
4.
5.

20 = Total Cover

0 = Total Cover

0 = Total Cover

10 Y FACW
5 Y FAC
5 Y FACW
5 Y FACW
5 Y FACW
3 FACW

33 = Total Cover

50 Y FAC
10 FAC

60 = Total Cover

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

5 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET2-WTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
Sandy Clay

8-16 5YR4/1 80 5YR4/4 20 RM M SaLoamClay
Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

ndy
0-8 5YR3/1 85 5YR4/4 15 RM M

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET3-UTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Hillslope Local relief (concave, convex, none): convex Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: UPL

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes No X

Wetland Hydrology Present? Yes No X

Is the Sampled Area
within a Wetland? Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches):
(includes capillary fringe)

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Geomorphic Position (D2)



WET3-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point UTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1. Gleditsia triacanthos (Honey-locust)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

3

5

(A)

(B)

2.
3.
4.
5.
6.
7.

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

Shrub Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

Herb Stratum (Plot size: )
1. Toxicodendron radicans (Ivy,poison)
2. Lespedeza angustifolia (Bushclover,narrow-leaf)
3. Rosa multiflora (Rose,multiflora)
4.
5.
6.
7.
8.
9.
10.
11.
12.

20 = Total Cover

0 = Total Cover

0 = Total Cover

60 Y FAC
20 Y FACU
20 Y UPL

60 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01
4 - Morphological Adaptations1 (Provide supporting

data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.

Woody Vine Stratum (Plot size: )
1. Lonicera japonica (Honeysuckle,japanese)
2.
3.
4.
5.

100 = Total Cover

80 Y FAC

80 = Total Cover

Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

20 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET3-UTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-16 5YR4/6

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

100 N/A N/A Clay Loam

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET3-WTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PEM

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:
Fed by stormdrain. Overnight rain (0.84").

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)
X Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)

High Water Table (A2) Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)
X Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)

Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X No Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes X No Depth (inches):
(includes capillary fringe)

3

0
Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Geomorphic Position (D2)



WET3-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Shrub Stratum (Plot size: )
1. Acer rubrum (Maple,red)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

5

5

(A)

(B)

100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

2. Gleditsia triacanthos (Honey-locust)
3. Platanus occidentalis (Sycamore,american)
4.
5.
6.
7.

5 Y FAC
5 Y FACW

Herb Stratum (Plot size: )
1. Toxicodendron radicans (Ivy,poison)
2. Polygonum pensylvanicum (Smartweed,pennsylvania)
3. Eleocharis rostellata (Spikerush,beaked)
4. Juncus effusus (Rush,soft)
5. Lespedeza stipulacea (Lespedeza,korean)
6. Rosa multiflora (Rose,multiflora)
7. Scirpus cyperinus (Wool-grass)
8. Ludwigia palustris (Seedbox,marsh)
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1. Lonicera japonica (Honeysuckle,japanese)
2.
3.
4.
5.

15 = Total Cover

40 Y FAC
20 Y FACW
10 OBL
10 FACW
5 FACU
6 UPL
6 OBL
2 OBL

97 = Total Cover

80 Y FAC

80 = Total Cover

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

5 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET3-WTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-16 5YR4/2

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

85 5YR4/6 15 RM M Clay Loam

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET4-UTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Local relief (concave, convex, none): none Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: UPL

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X

Hydric Soil Present? Yes No X

Wetland Hydrology Present? Yes No X

Is the Sampled Area
within a Wetland? Yes No X

Remarks:

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches):
(includes capillary fringe)

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Geomorphic Position (D2)



WET4-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point UTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Shrub Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Herb Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

0 = Total Cover

Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.

0 = Total Cover

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species

0

0

(A)

(B)

That Are OBL, FACW, or FAC: NaN (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species
FACW species
FAC species
FACU species
UPL species
Column Totals:

0 X 2 =
0 X 3 =
0 X 4 =
0 X 5 =
0

0
0
0
0
0 (B)

Prevalence Index = B/A = NaN
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is > 50%
3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes No X

Remarks: (Include photo numbers here or on a separate sheet.)

0 x 1 = 0

(A)



SOIL Sampling Point: WET4-UTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-16 10YR4/4

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

100 N/A N/A Loam

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET4-WTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Flat Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PFO

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)

X Saturation (A3) X Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

X Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes X No Depth (inches):
(includes capillary fringe)

8
Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

X Geomorphic Position (D2)



WET4-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1. Acer rubrum (Maple,red)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

5

5

(A)

(B)

2. Liquidambar styraciflua (Gum,sweet)
3. Platanus occidentalis (Sycamore,american)
4. Liriodendron tulipifera (Tree,tulip)
5. Ilex opaca (Holly,american)
6.
7.

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

Shrub Stratum (Plot size: )
1. Lindera benzoin (Spicebush,northern)
2. Acer rubrum (Maple,red)
3. Liquidambar styraciflua (Gum,sweet)
4.
5.
6.
7.

Herb Stratum (Plot size: )
1. Symplocarpus foetidus (Skunk-cabbage)
2. Boehmeria cylindrica (False-nettle,small-spike)
3. Acer rubrum (Maple,red)
4. Parthenocissus quinquefolia (Creeper,virginia)
5.
6.
7.
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.

20 Y FAC
10 FACW
5 FAC
1 FAC

56 = Total Cover

0 = Total Cover

50 Y FACW
10 FAC
10 FAC

70 = Total Cover

20 Y OBL
10 Y FACW
3 FAC
3 FAC

36 = Total Cover

0 = Total Cover

100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

20 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET4-WTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-3 10YR3/2

3-16 10YR4/1 85 5YR4/6 15 RM M Sandy Clay
Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

100 N/A N/A Sandy

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET5-UTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Hillslope Local relief (concave, convex, none): convex Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: UPL

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes No X

Wetland Hydrology Present? Yes No X

Is the Sampled Area
within a Wetland? Yes No X

Remarks:
Highway embankment

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches):
(includes capillary fringe)

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Geomorphic Position (D2)



WET5-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point UTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Shrub Stratum (Plot size: )
1. Juniperus virginiana (Cedar,eastern red)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

3

4

(A)

(B)

80 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

2.
3.
4.
5.
6.
7.

Herb Stratum (Plot size: )
1. Festuca arundinacea (Fescue,kentucky)
2. Toxicodendron radicans (Ivy,poison)
3. Lespedeza stipulacea (Lespedeza,korean)
4. Andropogon virginicus (Broom-sedge)
5. Parthenocissus quinquefolia (Creeper,virginia)
6. Liriodendron tulipifera (Tree,tulip)
7.
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1. Lonicera japonica (Honeysuckle,japanese)
2. Parthenocissus quinquefolia (Creeper,virginia)
3.
4.
5.

3 = Total Cover

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.

50 Y FAC
20 Y FAC
10 FACU
5 FAC
5 FAC
5 FAC

93 = Total Cover

10 Y FAC
5 Y FAC

15 = Total Cover

Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

3 Y FACU

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET5-UTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-16 5YR4/6

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

100 N/A N/A Clay Loam

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET5-WTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Flat Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PEM

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:
Much of the area has been cleared and graded. Wetland drains out of woods, receiving hydrology from roadway drainage and WUS 10, flows across
cleared/graded corridor, causing erosion. Flows into WUS 1. Makeshift culvert/drain has been installed.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)
X Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)

High Water Table (A2) Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)
X Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)

Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

X Water-Stained Leaves (B9)
X Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X No Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes X No Depth (inches):
(includes capillary fringe)

6

0
Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

X Geomorphic Position (D2)



WET5-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Shrub Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Herb Stratum (Plot size: )
1. Festuca arundinacea (Fescue,kentucky)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

1

(A)

(B)

100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.

2. Boehmeria cylindrica (False-nettle,small-spike)
3. Juncus effusus (Rush,soft)
4. Polygonum pensylvanicum (Smartweed,pennsylvania)
5.
6.
7.
8.
9.
10.
11.
12.

5 FACW
5 FACW
5 FACW

Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.

55 = Total Cover

1 = Total Cover

Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)
Much of PEM portion has been graded through and grass seed planted.

40 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET5-WTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
Sandy Clay

Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type: Rock/gravel
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:
Test pit taken adjacent to standing water, in recently filled area. Restrictive layer at 4".

0-4 10YR4/2 90 5YR4/6 10 RM M

(MLRA 136, 147)

wetland hydrology must be present, unless

4



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET5-WTP2

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PFO

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:
Wetland fed by roadway drainage and WUS 10.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)
X Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)

High Water Table (A2) Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)
Saturation (A3) X Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

X Water-Stained Leaves (B9)
X Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X No Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches):
(includes capillary fringe)

1

Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

X Geomorphic Position (D2)



WET5-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP2

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1. Acer rubrum (Maple,red)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

9

9

(A)

(B)

2. Liquidambar styraciflua (Gum,sweet)
3. Platanus occidentalis (Sycamore,american)
4. Carpinus caroliniana (Hornbeam,american)
5. Fagus grandifolia (Beech)
6. Nyssa sylvatica (Gum,black)
7.

Sapling Stratum (Plot size: )
1. Acer rubrum (Maple,red)
2. Liquidambar styraciflua (Gum,sweet)
3. Platanus occidentalis (Sycamore,american)
4. Carpinus caroliniana (Hornbeam,american)
5.
6.
7.

Shrub Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

Herb Stratum (Plot size: )
1. Boehmeria cylindrica (False-nettle,small-spike)
2. Osmunda cinnamomea (Fern,cinnamon)
3. Toxicodendron radicans (Ivy,poison)
4. Acer rubrum (Maple,red)
5. Arisaema triphyllum (Jack-in-the-pulpit,swamp)
6. Juncus effusus (Rush,soft)
7. Onoclea sensibilis (Fern,sensitive)
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1. Lonicera japonica (Honeysuckle,japanese)
2. Parthenocissus quinquefolia (Creeper,virginia)
3.
4.
5.

30 Y FAC
15 FACW
10 FAC
5 FAC
2 FAC

92 = Total Cover

10 Y FAC
10 Y FAC
5 FACW
3 FAC

28 = Total Cover

0 = Total Cover

20 Y FACW
15 Y FACW
15 Y FAC
10 FAC
5 FACW
5 FACW
5 FACW

75 = Total Cover

20 Y FAC
10 Y FAC

30 = Total Cover

100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

30 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET5-WTP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
Sandy Clay

Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

0-16 10YR4/1 85 5YR4/6 15 RM M

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET6-UTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Hillslope Local relief (concave, convex, none): convex Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: UPL

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X

Hydric Soil Present? Yes No X

Wetland Hydrology Present? Yes No X

Is the Sampled Area
within a Wetland? Yes No X

Remarks:
Highway embankment, frequently mowed

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes No X Depth (inches):
(includes capillary fringe)

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Geomorphic Position (D2)



WET6-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point UTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Shrub Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Herb Stratum (Plot size: )
1. Festuca pratensis (Fescue,meadow)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

0

1

(A)

(B)

0 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species
FACW species
FAC species
FACU species
UPL species 
Column Totals:

0 X 2 = 0
10 X 3 =

90 X 4 =
0 X 5 =

360
0

390

3.9

(B)100 (A)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is > 50%
3 - Prevalence Test is ≤ 3.01
4 - Morphological Adaptations1 (Provide 
supporting

data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.

2. Agropyron repens (Quackgrass)
3. Andropogon virginicus (Broom-sedge)
4.
5.
6.
7.
8.
9.
10.
11.
12.

10 FACU
10 FAC

Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.

100 = Total Cover

0 = Total Cover

Hydrophytic
Vegetation
Present? Yes No X

Remarks: (Include photo numbers here or on a separate sheet.)

80 Y FACU

0 x 1 = 0

30



SOIL Sampling Point: WET6-UTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-16 5YR4/6

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

100 N/A N/A Clay Loam

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET6-WTP1

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PEM

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:
Median of I-95, frequently mowed. Concrete v-ditch runs through portion of wetland.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)

X Saturation (A3) X Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)
Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes No X Depth (inches):

Saturation Present? Yes X No Depth (inches):
(includes capillary fringe)

8
Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

X Geomorphic Position (D2)



WET6-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP1

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Shrub Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Herb Stratum (Plot size: )
1. Festuca arundinacea (Fescue,kentucky)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

5

5

(A)

(B)

100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.

2. Juncus effusus (Rush,soft)
3. Carex intumescens (Sedge,bladder)
4. Carex lurida (Sedge,shallow)
5. Toxicodendron radicans (Ivy,poison)
6. Boehmeria cylindrica (False-nettle,small-spike)
7. Scirpus cyperinus (Wool-grass)
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.

15 Y FACW
10 Y FACW
10 Y OBL
10 Y FAC
5 FACW
3 OBL

73 = Total Cover

0 = Total Cover

Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

20 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET6-WTP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
0-16 5YR6/1

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

80 5YR5/6 20 RM M Clay Loam

(MLRA 136, 147)

wetland hydrology must be present, unless



WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont

Project/Site: Rappahannock City/County: Stafford Sampling Date: May 14, 2014

Applicant/Owner: VDOT State: VA Sampling Point: WET6-WTP2

Investigator(s): Justin Bates and Megan Welling Section, Township, Range: Fredericksburg

Landform (hillslope, terrace, etc.) Local relief (concave, convex, none): concave Slope (%):

Subregion (LRR or MLRA): LRR S (MLRA 147) Lat: Long: Datum:

Soil Map Unit Name: NWI Classification: PSS

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area
within a Wetland? Yes X No

Remarks:
Median of I-95

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)
X Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
X High Water Table (A2) X Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)
X Saturation (A3) X Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
X Water Marks (B1) X Presence of Reduced Iron (C4) Dry-Season Water Table (C2)
X Sediment Deposits (B2) Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)

Drift Deposits (B3) Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)

X Water-Stained Leaves (B9)
X Aquatic Fauna (B13)

Shallow Aquitard (D3)
Microtopographic Relief (D4)

X FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X No Depth (inches):

Water Table Present? Yes X No Depth (inches):

Saturation Present? Yes X No Depth (inches):
(includes capillary fringe)

2

3

0
Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

X Geomorphic Position (D2)



WET6-
VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point WTP2

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover Species? Status
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Sapling Stratum (Plot size: )
1.
2.
3.
4.
5.
6.
7.

0 = Total Cover

Shrub Stratum (Plot size: )
1. Liquidambar styraciflua (Gum,sweet)

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC:

Total Number of Dominant
Species Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, or FAC:

3

4

(A)

(B)

100 (A/B)

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x 1 =
FACW species X 2 =
FAC species X 3 =
FACU species X 4 =
UPL species X 5 =
Column Totals: (B)

Prevalence Index = B/A =
Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X

3 - Prevalence Test is ≤ 3.01

4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

2. Acer rubrum (Maple,red)
3. Salix nigra (Willow,black)
4.
5.
6.
7.

Herb Stratum (Plot size: )
1. Carex intumescens (Sedge,bladder)
2. Carex lurida (Sedge,shallow)
3. Juncus effusus (Rush,soft)
4. Pontederia cordata (Weed,pickerel)
5. Polygonum pensylvanicum (Smartweed,pennsylvania)
6.
7.
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.

10 Y FAC
5 OBL

30 = Total Cover

7 Y FACW
7 Y OBL
5 FACW
5 OBL
4 FACW

27 = Total Cover

0 = Total Cover

Definitions of Vegetation Strata:

Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 
in. (7.6 cm) or larger in diameter at breast height 
(DBH).

Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub – Woody plants, excluding woody 
vines, approximately 3 to 20 ft (1 to 6 m) in 
height.

Herb – All herbaceous (non-woody) plants, 
including herbaceous vines, regardless of size. 
Includes woody
plants, except woody vines, less than 
approximately
3 ft (1 m) in height.

Woody vine – All woody vines, regardless of height.
Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

15 Y FAC

(A)

2 - Dominance Test is > 50%



SOIL Sampling Point: WET6-WTP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type1 Loc2 Texture Remarks
Sandy Clay

Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1) Dark Surface (S7)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10) (MLRA 147)

Histic Epipedon (A2) Polyvalue Below Surface (S8) (MLRA 147, 148) Coast Prairie Redox (A16)
Black Histic (A3) Thin Dark Suface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19)
Stratified Layers (A5) X Depleted Matrix (F3)
2 cm Muck (A10) (LRR N) Redox Dark Surface (F6) Red Parent Material (TF2)
Depleted Below Dark Surface (A11) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF12)
Thick Dark Surface (A12) Redox Depressions (F8) Other (Explain in Remarks)
Sandy Mucky Mineral (S1) (LRR N, Iron Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Sandy Gleyed Matrix (S4) Umbric Surface (F13) (MLRA 136, 122) 3Indicators of Hydrophytic vegetation and
Sandy Redox (S5) Piedmont Floodplain Soils (F19) (MLRA 148)
Stripped Matrix (S6) disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

0-16 10YR4/1 90 5YR4/6 10 RM M

(MLRA 136, 147)

wetland hydrology must be present, unless



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-1 20 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Road margin
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100% Rt Bank CI >

Lt Bank CI >
0.50 CI
0.50 0.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Lacking varied 
substrate, water velocity,
woody/leafy debris,
shade, riffles.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-1 20 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

Conditional Category

NOTES>>Culvert
crossings, grading, rip-
rap

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 0.70

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

0.74

965

DESCRIBE PROPOSED IMPACT:

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 15

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-2 125 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.6

NOTES>> Marl/bedrock stream bed, scouring likely from flash flow events

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Few to no pool
sequences, heavy
sediment w/abundant 
iron-oxidizing bacteria
visible (i.e. potentially
LWQ).

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-2 125 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>>Stormwater
inputs (concrete flume)

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.02

983 / 984 US / DS

DESCRIBE PROPOSED IMPACT:

Conditional Category

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 128

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-3 75 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.6

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

0. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

1. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

2. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Moderate
sedimentation
w/abundant iron-
oxidizing bacteria visible
(i.e. potentially LWQ).

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-3 75 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.16

989 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 87

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-4 280 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

0. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.0

NOTES>> Stream bed below average rooting depth, majority of banks vertical/undercut

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Lack of riffle-
pool sequencing,
variable substrate and
water depths.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 1-4 280 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

0.90

991 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 252

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-1 550 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.6

NOTES>> Stream bed below average rooting depth on RB, majority of banks vertical/undercut

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

70% 30% 100%
1.2 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

70% 30% 100%
1.2 0.5

Rt Bank CI >

Lt Bank CI >
0.99 CI
0.99 0.99

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Lack of riffle-
pool sequencing,
variable substrate and
water depths.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-1 550 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.00

1010 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 550

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-2 450 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>> Incised but stabilizing

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

50% 50% 100%
1.2 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

90% 10% 100%
1.2 0.5

Rt Bank CI >

Lt Bank CI >
0.85 CI
1.13 0.99

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Lack of
variable substrate and
water depths.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-2 450 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.14

1018 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 513

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-3 115 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Low incision

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

50% 50% 100%
1.2 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

90% 10% 100%
1.2 0.5

Rt Bank CI >

Lt Bank CI >
0.85 CI
1.13 0.99

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> High
embeddeness (cemented
channel bed); lack of
variable substrate,
woody/leafy debris, and
water depths.

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-3 115 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> Cemented
channel with no natural
meander pattern forming.

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 0.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

0.88

1032 DS

DESCRIBE PROPOSED IMPACT:

Conditional Category
Negligible Minor Moderate Severe

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 101

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-4A 120 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>> 2' headcut at bottom of reach near river's edge

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

90% 10% 100%
1.2 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.14 CI
1.20 1.17

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Lack of
consistent riffle-pool
sequencing, variable
substrate, and water
depths.

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-4A 120 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.03

1034 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 124

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-4B 245 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

90% 10% 100%
1.2 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.14 CI
1.20 1.17

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Lack of
consistent riffle-pool
sequencing, variable
substrate, and water
depths.

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-4B 245 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.11

1037 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 272

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-5A 100 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.6

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

50% 50% 100%
1.2 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
0.90 CI
1.20 1.05

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Lack of
consistent riffle-pool
sequencing, variable
substrate, and water
depths.

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-5A 100 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

0.93

1040 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 93

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-5B 1392 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Stable roadside drainage

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

15% 85% 100%
0.6 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

10% 90% 100%
0.6 1.2

Rt Bank CI >

Lt Bank CI >
0.52 CI
1.14 0.83

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Lack of riffle-
pool sequencing,
variable substrate, and
water depths.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-5B 1392 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.05

1043 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 1462

2012-03 USM (MD).xls



Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-4A 120 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.50 1.35

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Riparian CI)/2
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

0.68

82

INSERT PHOTOS:

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an

3 inches) present,
with 30% to 60%

3 inches) present,
with >30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-7 160 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.0

NOTES>> Vert/lat. unstable, highly incised, substrate embedded in fine sediment; headcuts at top and bottom of reach

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

50% 50% 100%
1.5 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.05 CI
1.50 1.28

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Lack of riffle-
pool sequencing,
variable substrate, and
water depths.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-7 160 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

0.94

1101 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 150

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-8 160 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Moderate riffle-
pool sequencing and
water depths.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-8 160 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

1094 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 230

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-9 120 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Woody/leafy
debris, shade, stable
substrate.

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-9 120 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.18

1103 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 142

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-10A 120 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.6

NOTES>> Vert. unstable; bedrock prevalent in a majority of stream bed

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Moderate riffle-
pool sequencing; some
woody/leafy debris

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-10A 120 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.10

1109 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 132

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-10B 585 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Bedrock and large boulders prevalent in a majority of stream bed

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, water depth,
and velocities;
woody/leafy debris,
stable riffle-pool
complexes

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-10B 585 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

1115 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 842

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-11 80 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Bedrock and large boulders prevalent, with significant and varied alluvial deposition; mid-channel bar

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, water depth,
and velocities; woody
debris, stable riffle-pool
complexes

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-11 80 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.38

1125/1126 US/DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 110

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-12 120 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Bedrock and smaller boulders prevalent, with significant and varied alluvial deposition

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, water depth,
and velocities; woody
debris, stable riffle-pool
complexes

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-12 120 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.50

1124 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 180

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-13A 100 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Bedrock and large boulders prevalent

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied
substrate, water depth,
and velocities; stable
riffle-pool complexes

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-13A 100 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.50

1120 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 150

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-13B 125 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Bedrock and large boulders prevalent

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, water depth,
and velocities;
woody/leafy debris,
stable riffle-pool
complexes

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-13A 125 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

Conditional Category

NOTES>> 30" RCP outfall
on left bank at top of
reach

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

1151 (Left bank)

1150 US

DESCRIBE PROPOSED IMPACT:

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 180

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-14 180 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Bedrock and large boulders prevalent

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, water depth,
and velocities;
woody/leafy debris,
stable riffle-pool
complexes

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-14 180 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

1154 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 259

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-15A 200 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Boulders prevalent; overwidened but with some floodplain connectivity; some small bar formations

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied
substrate, some areas of
undercut banks w/root
mats; woody/leafy debris

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-15A 200 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.32

1159 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 264

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-15B 110 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Overwidened but vegetated banks 80% stable; low gradient; low floodplain connectivity, early bar features beginning to form;
bedrock/boulder cascade at top of reach

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied
substrate, some areas of
undercut banks w/root
mats; woody/leafy debris

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-15B 110 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.38

1215

1217 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 152

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-15C 140 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Bedrock prevalent; vegetated banks 90% stable; limited floodplain connectivity

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied
substrate w/moderate 
sedimentation; shade;
woody/leafy debris

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-15C 140 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

Conditional Category

NOTES>> 8' box culvert
and wing wall at top of
reach (LB)

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.30

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.22

1213 (Box culv.)

1211 DS

DESCRIBE PROPOSED IMPACT:

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 171

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-16 350 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Numerous bedrock step-pool features; ~10-20% erosional areas; banks generally well-vegetated

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, some areas of
undercut banks w/root
mats; woody/leafy
debris; small step pools

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-16 350 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.32

1164 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 462

2012-03 USM (MD).xls



Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-4A 120 1
Name(s) of Evaluator(s)

Mark Dennis

Stream Name and Information
Unnamed tributary to Rappahannock River

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Optimal

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

High Marginal: 
Non-maintained,

dense herbaceous 
vegetation, riparian

Poor
High Poor: Lawns,

mowed, and
maintained areas,
nurseries; no-till

NOTES>>

grazed pasture, 
sparsely vegetated

or a tree layer (dbh ponds, open water. non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

spoil lands,
denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below.

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

Ensure the sums

of % Riparian

Blocks equal 100

Right Bank
% Riparian Area>

Score >

10% 90% 100%
0.85 1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

10% 90% 100%
0.85 1.5

Rt Bank CI >

Lt Bank CI >
1.44 CI
1.44 1.44

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. THE REACH CONDITION INDEX (RCI) >>

RCI= (Riparian CI)/2
COMPENSATION REQUIREMENT (CR) >>

CR = RCI X LF X IF

0.72

86

INSERT PHOTOS:

Conditional Category
Suboptimal

High Suboptimal: Low Suboptimal:

Marginal

dense herbaceous areas lacking shrub

Low Marginal:
Non-maintained,

cropland; actively surfaces, mine

Low Poor:
Impervious

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an

3 inches) present,
with 30% to 60%

3 inches) present,
with >30% tree vegetation with

either a shrub layer
and tree stratum,
hay production,

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
areas. and containing both maintained

herbaceous and understory. Recent > 3 inches) present, If present, tree

shrub layers or a cutover (dense with <30% tree stratum (dbh >3

non-maintained vegetation). canopy cover. inches) present,

understory. with <30% tree
canopy cover with

maintained
understory.

55 of 2



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-17 80 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 1.6

NOTES>> Vert. & lat. unstable; 2' headcut at top of reach at study area limit; streambed within rooting depth

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Less canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active 
feed lots, trails, or 
other comparable

conditions.

cover and tree rooting
along stream banks;
mostly herbaceous and
shrub layer along banks

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

10% 90% 100%
0.85 1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

10% 90% 100%
0.85 1.5

Rt Bank CI >

Lt Bank CI >
1.44 CI
1.44 1.44

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, some areas of
undercut banks w/root
mats; woody/leafy
debris; small step pools

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

Optimal Suboptimal Marginal Poor

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-17 80 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.15

1174 (Headcut)

1173 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 92

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-18 120 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>> Overwidened but generally stabilizing; benches forming from old sloughing

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate, some areas of
undercut banks w/root
mats; woody/leafy
debris;

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-18 120 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.18

1181 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 142

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-19 160 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Relatively steep gradient; bedrock and large boulders prevalent; some debris in channel

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Large
boulder/bedrock cascade
with some step-pools;
fine sediment with
minimal, embedded
gravels

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-18 160 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.38

1184 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 221

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-20 300 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Stable, vegetated banks; benches forming

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied
substrate; woody/leafy
debris; stable substrate
and features; shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-20 300 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.50

1193 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 450

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-21 80 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Bedrock and boulders, mixed cobble-gravel bed; 60% stable, vegetated banks; spot erosion ~40%; benches forming

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied, stable
substrate and features;
woody/leafy debris;
shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-21 80 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.32

1197 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 106

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-22 100 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Bedrock and boulders prevalent; moderate gradient; some small bench features forming

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied, stable
substrate and features;
woody/leafy debris;
shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-22 100 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

1203 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 144

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-23 100 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Mixed gravel-cobble-boulder-bedrock substrate; moderate gradient; some small bench features forming

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate and water
depths; stable features;
woody/leafy debris;
shade

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-23 100 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.26

1207 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 126

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-24 75 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.2

NOTES>> Bedrock and boulders prevalent; moderately high gradient; some erosion but banks stabilizing

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Widely varied
substrate; varied water
depths; woody/leafy
debris; shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-24 75 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

Conditional Category

NOTES>> 36" RCP outfall
and concrete flume at
top of reach

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 0.90

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.16

1209 (RCP outfall)

1204 US

DESCRIBE PROPOSED IMPACT:

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 87

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-25 100 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Bedrock/boulder/large cobble prevalent; higher gradient

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Variable water
depths; stable step-pool
features; shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-25 100 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.50

1223 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 150

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-26 60 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>> Cobble to gravels to fines prevalent

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Variable
substrate, but lack of
varied water
velocity/depth

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-26 60 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.12

1231 US

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 67

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-27 300 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Stabilized banks, but with old root control headcut at top of reach

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Low flow; lots
of woody/leafy debris,
shade, root mats,
undercut banks; lack of
varied water
velocity/depth

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-27 300 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.20

1237 (Headcut)

1236 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 360

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-28 200 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Woody/leafy
debris, varied water
depths and substrate;
lack of root mats,
undercut banks, shade
over channel

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-28 200 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

1239 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 288

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-29 650 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Cobble-gravel bed with occasional massive bedrock/boulders; banks largely stable w significant bar features, some debris

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> Slightly less
Optimal Suboptimal Marginal Poor dense canopy

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.2

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.20 1.20

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Varied
substrate and water 
velocity/depth; shade,
stable riffle-pool
complexes

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 2-29 650 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.32

1252 (DS)

1244 DS

DESCRIBE PROPOSED IMPACT:

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 858

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-1 20 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Cobble-gravel bed; banks largely stable; some debris

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

30% 70% 100%
1.1 0.6

Rt Bank CI >

Lt Bank CI >
1.20 CI
0.75 0.98

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied
substrate and water
depths; shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-1 20 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> Culverts at top
& bottom, concrete
flumes of both banks

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.10

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.08

1075 US

DESCRIBE PROPOSED IMPACT:

Conditional Category
Negligible Minor Moderate Severe

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 22

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-2 80 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Man-made channel

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100% Rt Bank CI >

Lt Bank CI >
1.10 CI
1.10 1.10

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Rip-rap riffle,
deep pool with crest of
structures limiting
migration; shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-2 80 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> Box culverts
essentially comprise the
entire reach

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 0.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

0.98

1077 DS

DESCRIBE PROPOSED IMPACT:

Conditional Category
Negligible Minor Moderate Severe

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 78

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-3 300 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Man-made rip-rap BMP outfall channel

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.1 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

20% 60% 20% 100%
1.2 0.85 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

20% 60% 20% 100%
0.85 0.6 0.5

Rt Bank CI >

Lt Bank CI >
0.85 CI
0.63 0.74

Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat 

elements are typically present in less
than 10% of the reach.

NOTES>> Stable rip-rap
creates riffle-like and pool
features under sufficient 
flow/submergent conditions; 
SAV present; lack of varied 
substrate, woody/leafy 
debris, root mats, feature 
complexes

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-3 300 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> 100% rip-rap
channel

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 0.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

0.97

1081 (DS)

1080 US

DESCRIBE PROPOSED IMPACT:

Conditional Category

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 291

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-4 250 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>> Slightly incised; banks 70% stable, 80% vegetated; depositional features

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

50% 50% 100%
1.2 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100% Rt Bank CI >

Lt Bank CI >
0.90 CI
1.20 1.05

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Low velocity, but
with varied depths and
substrate; shade; stable
riffle-pool complexes

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 3-4 250 1

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

NOTES>> Culvert & rip-
rap at bottom of reach;
easement grading;
concrete flume on LB

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 0.70

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.01

1082 DS

DESCRIBE PROPOSED IMPACT:

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments,
spoil piles, constrictions, livestock

Negligible Minor Moderate

disrupted by any of disrupted by any of

Conditional Category
Severe

COMPENSATION REQUIREMENT (CR) >> 253

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 4-1 265 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 4-1 265 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> SWM outfall at
top of reach

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 0.70

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.28

1064 (US)

1063 US

DESCRIBE PROPOSED IMPACT:

Conditional Category

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 339

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 4-2 310 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>> Moderate gradient; moderately incised

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>> OHE esmt on
Optimal Suboptimal Marginal Poor RB

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

20% 80% 100%
1.2 0.6

OHE esmt CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
0.72 CI
1.50 1.11

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Low flow, but
varied substrate;
woody/leafy debris;
shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 4-2 310 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> Some debris in
channel

Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

is disrupted by any
of the channel

alterations listed in
the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.10

1052 DS

DESCRIBE PROPOSED IMPACT:

Conditional Category

40 - 60% of reach 60 - 80% of reach

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 341

2012-03 USM (MD).xls



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 4-3 60 1
Name(s) of Evaluator(s) Stream Name and Information

Mark Dennis Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>> Gravel bars, embedded small rip-rap cobble; woody veg. at water's edge

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

60% 60% 120%
1.2 0.6

Maintained CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

80% 20% 100%
1.2 0.6

Rt Bank CI >

Lt Bank CI >
1.08 CI
1.08 1.08

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade;
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Optimal Suboptimal Marginal Poor

NOTES>> Varied
substrate; woody/leafy
debris; shade

Habitat/
Available

Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Instream

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-03 USM (MD).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 03-2012 4-3 60 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 
spoil piles, constrictions, livestock

NOTES>> SWM culv. At
top & bottom of reach;
rip-rap side channel

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach 
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.10

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.28

1069 (US)

1071 DS

DESCRIBE PROPOSED IMPACT:

Conditional Category
Negligible Minor Moderate Severe

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >> 77

2012-03 USM (MD).xls



Stream Assessment Summary Form (Form 2)

Unified Stream Methodology
for use in Virginia

Project #
4673

Evaluators
M. Dennis

Applicant
VDOT

Date
03-2012

HUC Locality
02070011 Stafford

Total CR 11,857

Note: Round all feet & CR's to the nearest whole number.

2012-03 USM (MD).xls

Stream Name Reach ID

Length of Impact
(LI)

(feet)

Reach Condition
Index
(RCI)

Impact Factor
(IF)

Compensation
Requirement (CR)

(LI × RCI × IF)

UT to Rappahannock R. 1-1 20 0.74 1.0 15
UT to Rappahannock R. 1-2 125 1.02 1.0 128

UT to Rappahannock R. 1-3 75 1.16 1.0 87

UT to Rappahannock R. 1-4 280 0.90 1.0 252

UT to Rappahannock R. 2-1 550 1.00 1.0 550

UT to Rappahannock R. 2-2 450 1.14 1.0 513

UT to Rappahannock R. 2-3 115 0.88 1.0 101

UT to Rappahannock R. 2-4A 120 1.03 1.0 124

UT to Rappahannock R. 2-4B 245 1.11 1.0 272

UT to Rappahannock R. 2-5A 100 0.93 1.0 93

UT to Rappahannock R. 2-5B 1,392 1.05 1.0 1,462

UT to Rappahannock R. 2-6 215 1.27 1.0 273

UT to Rappahannock R. 2-7 175 0.94 1.0 165

UT to Rappahannock R. 2-8 175 1.44 1.0 252

UT to Rappahannock R. 2-9 135 1.18 1.0 159

UT to Rappahannock R. 2-10A 135 1.10 1.0 149

UT to Rappahannock R. 2-10B 585 1.44 1.0 842

UT to Rappahannock R. 2-11 80 1.38 1.0 110

UT to Rappahannock R. 2-12 120 1.50 1.0 180

UT to Rappahannock R. 2-13A 100 1.50 1.0 150

UT to Rappahannock R. 2-13B 125 1.44 1.0 180

UT to Rappahannock R. 2-14 180 1.44 1.0 259

UT to Rappahannock R. 2-15A 200 1.32 1.0 264

UT to Rappahannock R. 2-15B 110 1.38 1.0 152

UT to Rappahannock R. 2-15C 140 1.22 1.0 171

UT to Rappahannock R. 2-16 350 1.32 1.0 462

UT to Rappahannock R. 2-17 80 1.15 1.0 92

UT to Rappahannock R. 2-18 120 1.18 1.0 142

UT to Rappahannock R. 2-19 160 1.38 1.0 221

UT to Rappahannock R. 2-20 300 1.50 1.0 450

UT to Rappahannock R. 2-21 80 1.32 1.0 106

UT to Rappahannock R. 2-22 100 1.44 1.0 144

UT to Rappahannock R. 2-23 100 1.26 1.0 126

UT to Rappahannock R. 2-24 75 1.16 1.0 87

UT to Rappahannock R. 2-25 100 1.50 1.0 150

UT to Rappahannock R. 2-26 60 1.12 1.0 67

UT to Rappahannock R. 2-27 300 1.20 1.0 360

UT to Rappahannock R. 2-28 200 1.44 1.0 288

UT to Rappahannock R. 2-29 650 1.32 1.0 858

UT to Rappahannock R. 3-1 20 1.08 1.0 22

UT to Rappahannock R. 3-2 80 0.98 1.0 78

UT to Rappahannock R. 3-3 300 0.97 1.0 291

UT to Rappahannock R. 3-4 250 1.01 1.0 253

UT to Rappahannock R. 4-1 265 1.28 1.0 339

UT to Rappahannock R. 4-2 310 1.10 1.0 341

UT to Rappahannock R. 4-3 60 1.28 1.0 77
0

Total LI 9,907



Stream Assessment Summary Form (Form 2)

Unified Stream Methodology
for use in Virginia

Project # Applicant
4673 VDOT

Evaluators
M. Dennis

Date
04-2012

HUC Locality
02070011 Stafford

Total CR 11,678

Note: Round all feet & CR's to the nearest whole number.

2012-03 USM (MD).xls

Stream Name Reach ID

Length of Impact
(LI)

(feet)

Reach Condition
Index
(RCI)

Impact Factor
(IF)

Compensation
Requirement (CR)

(LI × RCI × IF)

UT to Rappahannock R. 1-1 200 1.09 1.0 218
UT to Rappahannock R. 1-2 280 0.90 1.0 252

UT to Rappahannock R. 1-3 20 0.74 1.0 15

UT to Rappahannock R. 2-1 1,857 1.03 1.0 1,913

UT to Rappahannock R. 2-2 1,115 1.00 1.0 1,115

UT to Rappahannock R. 2-3 1,420 1.23 1.0 1,747

UT to Rappahannock R. 2-4 430 1.24 1.0 533

UT to Rappahannock R. 2-5 300 1.50 1.0 450

UT to Rappahannock R. 2-6 1,415 1.37 1.0 1,939

UT to Rappahannock R. 2-7 500 1.32 1.0 660

UT to Rappahannock R. 2-8 160 1.31 1.0 210

UT to Rappahannock R. 2-9 650 1.32 1.0 858

UT to Rappahannock R. 2-10 275 1.29 1.0 355

UT to Rappahannock R. 3-1 270 1.05 1.0 284

UT to Rappahannock R. 3-2 380 0.98 1.0 372

UT to Rappahannock R. 4-1 325 1.28 1.0 416

UT to Rappahannock R. 4-2 310 1.10 1.0 341

Total LI 9,907



High Low High
Condition

Scores 1.2 1.1 0.85

% Riparian Area> 100%
Score > 1.5

% Riparian Area> 90% 10%
Score > 1.5 0.6

NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

Right Bank

Left Bank

3. Enter the % Riparian Area and Score for each riparian category in the blocks below.

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided f

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the d

1.5

REACH CONDITION INDEX and STREAM CON

Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project #

4673

Name(s) of Evaluator(s)
Chris Plummer

Stream Name and Information
Unnamed tributary to Rappahannock River

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Optimal

Riparian areas with Riparian areas with High Marginal: 
Non-maintained,

dense herbaceous 
vegetation, riparian

Poor

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till Impervious

NOTES>>

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an

Buffers non-maintained understory. Wetlands
areas.

3 inches) present, 
with 30% to 60%
tree canopy cover

and containing
both herbaceous

and shrub layers or
a non-maintained

understory.

3 inches) present, 
with >30% tree

canopy cover and
a maintained

understory. Recent
cutover (dense

vegetation).

> 3 inches)
present, with <30% 
tree canopy cover.

If present, tree
stratum (dbh >3 
inches) present,
with <30% tree

canopy cover with
maintained
understory.

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Low High Low

0.75 0.6 0.5

escriptors.

or you below.

Ensure the sums

of % Riparian

Blocks equal 100

100%

CI= (Sum % RA * Scores*0.01)/2

100% Rt Bank CI >
Lt Bank CI >

1.50 CI
1.41 1.46

DITION UNITS FOR THIS REACH
THE REACH CONDITION INDEX (RCI) >> 0.73

RCI= (Riparian CI)/2

CR = RCI X LF X IF

INSERT PHOTOS:

Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

I-95 Corridor Study Stafford 02070011 5/24/12 5-1 173 1

Conditional Category
Suboptimal

High Suboptimal: Low Suboptimal:

tree stratum (dbh > tree stratum (dbh >

Marginal

Low Marginal:
Non-maintained,

Low Poor:

Riparian vegetation with
either a shrub layer

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

and tree stratum,
hay production,

COMPENSATION REQUIREMENT (CR) >> 126

3 of 2



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-2 688 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

0. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

1. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

2. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

60% 20% 20% 100%
1.5 0.6 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

60% 40% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
1.12 CI
1.14 1.13

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.00

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-2 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.20

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.07

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls

736



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-3 167 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

0. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

40% 40% 20% 100%
1.5 1.2 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

70% 30% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
1.20 CI
1.23 1.22

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-3 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.20

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.20

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-4 695 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

15% 85% 100%
1.5 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

35% 65% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
0.74 CI
0.92 0.83

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-4 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.31

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-5 315 1

Name(s) of Evaluator(s) Stream Name and Information
Chris Plummer Unnamed tributary to Rappahannock River

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an

Buffers non-maintained understory. Wetlands
areas.

tree stratum (dbh >
3 inches) present, 
with 30% to 60%
tree canopy cover

and containing
both herbaceous

and shrub layers or
a non-maintained

understory.

tree stratum (dbh >
3 inches) present, 

with >30% tree
canopy cover and

a maintained
understory. Recent

cutover (dense
vegetation).

Non-maintained,

vegetation with
either a shrub layer

> 3 inches)
present, with <30% 
tree canopy cover.

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

and tree stratum,
hay production,

If present, tree
stratum (dbh >3 
inches) present,
with <30% tree

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Impervious
surfaces, mine

spoil lands,
denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low

1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

80% 10% 10% 100%
1.5 0.6 0.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.31 1.41

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >> 0.71
RCI= (Riparian CI)/2

CR = RCI X LF X IF

Riparian

High Suboptimal:
Riparian areas with Riparian areas with

Low Suboptimal: High Marginal:

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

Low Poor:

11 of 2

COMPENSATION REQUIREMENT (CR) >> 224



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-6 498 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.2

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

95% 5% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.46 1.48

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-6 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.28

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-7 256 1

Name(s) of Evaluator(s) Stream Name and Information
Chris Plummer Unnamed tributary to Rappahannock River

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an

Buffers non-maintained understory. Wetlands
areas.

tree stratum (dbh >
3 inches) present, 
with 30% to 60%
tree canopy cover

and containing
both herbaceous

and shrub layers or
a non-maintained

understory.

tree stratum (dbh >
3 inches) present, 

with >30% tree
canopy cover and

a maintained
understory. Recent

cutover (dense
vegetation).

Non-maintained,

vegetation with
either a shrub layer

> 3 inches)
present, with <30% 
tree canopy cover.

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

and tree stratum,
hay production,

If present, tree
stratum (dbh >3 
inches) present,
with <30% tree

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Impervious
surfaces, mine

spoil lands,
denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low

1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

20% 80% 100%
1.5 0.85

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
0.98 CI
1.50 1.24

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >> 0.62
RCI= (Riparian CI)/2

CR = RCI X LF X IF

Riparian

High Suboptimal:
Riparian areas with Riparian areas with

Low Suboptimal: High Marginal:

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

Low Poor:

15 of 2

COMPENSATION REQUIREMENT (CR) >> 159



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-8 77 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-8 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.30

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.28

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-9 348 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

85% 15% 100%
1.5 0.85

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100% Rt Bank CI >

Lt Bank CI >
1.40 CI
0.85 1.13

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-9 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.31

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-10 201 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

0. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

1. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

2. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

40% 60% 100%
1.5 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

20% 20% 60% 100%
1.5 0.6 0.5

Rt Bank CI >

Lt Bank CI >
0.90 CI
0.72 0.81

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.30

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 5-10 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.30

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.16

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-1 3298 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

95% 5% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.46 1.48

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-1 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.50

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls

4947



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-2 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-2 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-3 901 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-3 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.38

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-4 989 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.40

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-4 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.36

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-5 1640 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

95% 5% 100%
1.5 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

95% 5% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
1.46 CI
1.46 1.46

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.40

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-5 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.35

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls

2214



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-6 566 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.6

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

95% 5% 100%
1.5 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

95% 5% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
1.46 CI
1.46 1.46

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-6 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.29

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-7 393 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 6-7 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.38

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-1 430 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-1 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.26

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-2 112 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-2 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.32

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-3 377 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

40% 60% 100%
0.6 0.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
0.54 1.02

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.00

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-3 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.10

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-4 602 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

40% 60% 100%
0.6 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
0.54 CI
1.50 1.02

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.00

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-4 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.10

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-5 143 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

80% 20% 100%
1.5 0.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.30 CI
1.50 1.40

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-5 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.30

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-6 192 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-6 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.26

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-7 291 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-7 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.44

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-8 660 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 3.0

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.50

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-8 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.50

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Project # Project Name Locality Cowardin
Class. HUC Date SAR # Impact/SAR

length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/24/12 7-9 81 1

Name(s) of Evaluator(s) Stream Name and Information
Chris Plummer Unnamed tributary to Rappahannock River

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and an

Buffers non-maintained understory. Wetlands
areas.

tree stratum (dbh >
3 inches) present, 
with 30% to 60%
tree canopy cover

and containing
both herbaceous

and shrub layers or
a non-maintained

understory.

tree stratum (dbh >
3 inches) present, 

with >30% tree
canopy cover and

a maintained
understory. Recent

cutover (dense
vegetation).

Non-maintained,

vegetation with
either a shrub layer

> 3 inches)
present, with <30% 
tree canopy cover.

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

and tree stratum,
hay production,

If present, tree
stratum (dbh >3 
inches) present,
with <30% tree

canopy cover with
maintained
understory.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

Impervious
surfaces, mine

spoil lands,
denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low

1.5 1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

THE REACH CONDITION INDEX (RCI) >> 0.75
RCI= (Riparian CI)/2

CR = RCI X LF X IF

Riparian

High Suboptimal:
Riparian areas with Riparian areas with

Low Suboptimal: High Marginal:

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

Low Poor:

53 of 2

COMPENSATION REQUIREMENT (CR) >> 61



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-10 282 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-10 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.26

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-11 803 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-11 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.26

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls

1012



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-11 306 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

100% 100%
1.5

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.50 CI
1.50 1.50

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 7-11 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.26

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-1A 1095 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

90% 10% 100%
1.5 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.41 CI
1.50 1.46

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-1A 1095 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.31

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-1B 587 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

90% 10% 100%
1.5 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

100% 100%
1.5

Rt Bank CI >

Lt Bank CI >
1.41 CI
1.50 1.46

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 1.20

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-1B 587 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.31

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-2 791 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

10% 20% 70% 100%
1.5 1.2 0.6

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

50% 50% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
0.81 CI
1.05 0.93

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-2 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.15

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls

910



Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

For use in wadeable channels classified as intermittent or perennial

Project # Project Name Locality Cowardin
Class. HUC Date Reach Reach

Length
Impact
Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-3 367 1
Name(s) of Evaluator(s) Stream Name and Information

Chris Plummer Unnamed tributary to Rappahannock River

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)
Conditional Category

Optimal Suboptimal Marginal Poor Severe

Channel
Condition

Very little incision or active erosion; 80- 
100% stable banks. Vegetative surface

protection or natural rock, prominent
(80-100%). AND/OR Stable point 
bars/bankfull benches are present.

developed wide bankfull benches. Mid-
channel bars, and transverse bars few.
Transient sediment deposition covers

less than 10% of bottom.

Slightly incised, few areas of active 
erosion or unprotected banks. Majority

of banks are stable (60-80%).
Vegetative protection or natural rock

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability. The bankfull and low flow

has access to bankfull benches, or
newly developed floodplains along
portions of the reach. Transient 

sediment covers 10-40% of the stream
bottom.

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or

Poor due to lower bank slopes.
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may

bevertical or undercut. AND/OR 40- 
60% of stream is covered by sediment.
Sediment may be temporary/transient,
contribute instability. Deposition that

contribute to stability, may be 
forming/present. AND/OR V-shaped

channels have vegetative protection on
> 40% of the banks and depositional
features which contribute to stability.

Overwidened/incised. Vertically/laterally
unstable. Likely to widen further. 

Majority of both banks are near vertical.
Erosion present on 60-80% of banks.
Vegetative protection present on 20-
40% of banks, and is insufficient to 

prevent erosion. AND/OR 60-80% of
the stream is covered by sediment.
Sediment is temporary/transient in 

nature, and contributing to instability.
AND/OR V-shaped channels have
vegetative protection is present on > 

40% of the banks and stable sediment
deposition is absent.

Deeply incised (or excavated), 
vertical/lateral instability. Severe

incision, flow contained within the banks.
Streambed below average rooting

depth, majority of banks
vertical/undercut. Vegetative protection
present on less than 20% of banks, is 
not preventing erosion. Obvious bank 
sloughing present. Erosion/raw banks

on 80-100%. AND/OR Aggrading
channel. Greater than 80% of stream

bed is covered by deposition, 
contributing to instability. Multiple thread

channels and/or subterranean flow. CI

Score 3 2.4 2 1.6 1 2.4

NOTES>>

2. RIPARIAN BUFFERS: Assess both bank's 100 foot riparian areas along the entire SAR. (rough measurements of length & width may be acceptable)

Conditional Category NOTES>>
Optimal Suboptimal Marginal Poor

Riparian areas with Riparian areas with
tree stratum (dbh > tree stratum (dbh >

Low Marginal:
Non-maintained, 

dense herbaceous 
vegetation, riparian

dense herbaceous areas lacking shrub

or a tree layer (dbh ponds, open water.

High Poor: Lawns,
mowed, and

maintained areas,
nurseries; no-till 

cropland; actively
grazed pasture,

sparsely vegetated
non-maintained
area, recently
seeded and

stabilized, or other
comparable
condition.

surfaces, mine
spoil lands,

denuded surfaces,
row crops, active
feed lots, trails, or
other comparable

conditions.

Condition
Scores 1.5

High Low High Low High Low
1.2 1.1 0.85 0.75 0.6 0.5

1. Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors. Ensure the sums

2. Determine square footage for each by measuring or estimating length and width. Calculators are provided for you
below. of % Riparian

3. Enter the % Riparian Area and Score for each riparian category in the blocks below. Blocks equal 100

Right Bank
% Riparian Area>

Score >

50% 50% 100%
1.5 1.2

CI= (Sum % RA * Scores*0.01)/2

Left Bank
% Riparian Area>

Score >

60% 40% 100%
1.5 0.6

Rt Bank CI >

Lt Bank CI >
1.35 CI
1.14 1.25

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; NOTES>>
undercut banks; root mats; SAV; riffle poole complexes, stable features.

Conditional Category
Instream
Habitat/

Available
Cover

Stable habitat elements are typically
Habitat elements are typically present in present in 30-50% of the reach and are

Stable habitat elements are typically 
present in 10-30% of the reach and are

adequate for maintenance of
populations.

Habitat elements listed above are
lacking or are unstable. Habitat

elements are typically present in less
than 10% of the reach.

Score 1.5 1.2 0.9 0.5 0.90

Access to their original floodplain or fully channels are well defined. Stream likely

High Suboptimal: Low Suboptimal:

Riparian Tree stratum (dbh > 3 inches) present,
with > 60% tree canopy cover and a

3 inches) present,
with 30% to 60%

3 inches) present,
with > 30% tree

non-maintained understory. Wetlands tree canopy cover canopy cover and aBuffers
located within the riparian areas. and containing both

herbaceous and
shrub layers or a
non-maintained

understory.

maintained
understory. Recent

cutover (dense
vegetation).

High Marginal:
Non-maintained,

vegetation with
either a shrub layer

and tree stratum,
hay production,

> 3 inches) present,
with <30% tree
canopy cover.

If present, tree
stratum (dbh >3
inches) present,
with <30% tree

canopy cover with

Low Poor:
Impervious

maintained
understory.

Optimal Suboptimal Marginal Poor

greater than 50% of the reach. adequate for maintenance of
populations.

CI

2012-05 USM (CP).xls



Stream Impact Assessment Form Page 2
Project # Applicant Locality Cowardin Class. HUC Date Reach Reach Length Impact Factor

4673 I-95 Corridor Study Stafford 02070011 5/23/12 8-3 1

4. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, NOTES>>
spoil piles, constrictions, livestock

Conditional Category
Negligible Minor Moderate Severe

Channel
Alteration Channelization, dredging, alteration, or

hardening absent. Stream has an 
unaltered pattern or has naturalized.

Less than 20% of 
the stream reach is

the channel
alterations listed in

the parameter
guidelines.

20-40% of the
stream reach is

the channel
alterations listed in

the parameter
guidelines.

40 - 60% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

60 - 80% of reach
is disrupted by any

of the channel
alterations listed in

the parameter
guidelines. If

stream has been
channelized,
normal stable

stream meander
pattern has not

recovered.

Greater than 80% of reach is disrupted
by any of the channel alterations listed
in the parameter guidelines AND/OR

80% of banks shored with gabion,
riprap, or cement.

SCORE 1.5 1.3 1.1 0.9 0.7 0.5 1.50

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH
NOTE: The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number.

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT:

THE REACH CONDITION INDEX (RCI) >>
RCI= (Sum of all CI's)/5

CR = RCI X LF X IF

1.21

disrupted by any of disrupted by any of

COMPENSATION REQUIREMENT (CR) >>

2012-05 USM (CP).xls
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Stream Assessment Summary Form (Form 2)

Unified Stream Methodology
for use in Virginia

Project #
4673

Evaluators
M. Dennis

Applicant
VDOT

Date
03-2012

HUC Locality
02070011 Stafford

Total CR 11,857

Note: Round all feet & CR's to the nearest whole number.

2012-05 USM (CP).xls

Stream Name Reach ID

Length of Impact
(LI)

(feet)

Reach Condition
Index
(RCI)

Impact Factor
(IF)

Compensation
Requirement (CR)

(LI × RCI × IF)

UT to Rappahannock R. 1-1 20 0.74 1.0 15
UT to Rappahannock R. 1-2 125 1.02 1.0 128

UT to Rappahannock R. 1-3 75 1.16 1.0 87

UT to Rappahannock R. 1-4 280 0.90 1.0 252

UT to Rappahannock R. 2-1 550 1.00 1.0 550

UT to Rappahannock R. 2-2 450 1.14 1.0 513

UT to Rappahannock R. 2-3 115 0.88 1.0 101

UT to Rappahannock R. 2-4A 120 1.03 1.0 124

UT to Rappahannock R. 2-4B 245 1.11 1.0 272

UT to Rappahannock R. 2-5A 100 0.93 1.0 93

UT to Rappahannock R. 2-5B 1,392 1.05 1.0 1,462

UT to Rappahannock R. 2-6 215 1.27 1.0 273

UT to Rappahannock R. 2-7 175 0.94 1.0 165

UT to Rappahannock R. 2-8 175 1.44 1.0 252

UT to Rappahannock R. 2-9 135 1.18 1.0 159

UT to Rappahannock R. 2-10A 135 1.10 1.0 149

UT to Rappahannock R. 2-10B 585 1.44 1.0 842

UT to Rappahannock R. 2-11 80 1.38 1.0 110

UT to Rappahannock R. 2-12 120 1.50 1.0 180

UT to Rappahannock R. 2-13A 100 1.50 1.0 150

UT to Rappahannock R. 2-13B 125 1.44 1.0 180

UT to Rappahannock R. 2-14 180 1.44 1.0 259

UT to Rappahannock R. 2-15A 200 1.32 1.0 264

UT to Rappahannock R. 2-15B 110 1.38 1.0 152

UT to Rappahannock R. 2-15C 140 1.22 1.0 171

UT to Rappahannock R. 2-16 350 1.32 1.0 462

UT to Rappahannock R. 2-17 80 1.15 1.0 92

UT to Rappahannock R. 2-18 120 1.18 1.0 142

UT to Rappahannock R. 2-19 160 1.38 1.0 221

UT to Rappahannock R. 2-20 300 1.50 1.0 450

UT to Rappahannock R. 2-21 80 1.32 1.0 106

UT to Rappahannock R. 2-22 100 1.44 1.0 144

UT to Rappahannock R. 2-23 100 1.26 1.0 126

UT to Rappahannock R. 2-24 75 1.16 1.0 87

UT to Rappahannock R. 2-25 100 1.50 1.0 150

UT to Rappahannock R. 2-26 60 1.12 1.0 67

UT to Rappahannock R. 2-27 300 1.20 1.0 360

UT to Rappahannock R. 2-28 200 1.44 1.0 288

UT to Rappahannock R. 2-29 650 1.32 1.0 858

UT to Rappahannock R. 3-1 20 1.08 1.0 22

UT to Rappahannock R. 3-2 80 0.98 1.0 78

UT to Rappahannock R. 3-3 300 0.97 1.0 291

UT to Rappahannock R. 3-4 250 1.01 1.0 253

UT to Rappahannock R. 4-1 265 1.28 1.0 339

UT to Rappahannock R. 4-2 310 1.10 1.0 341

UT to Rappahannock R. 4-3 60 1.28 1.0 77
0

Total LI 9,907



Stream Assessment Summary Form (Form 2)

Unified Stream Methodology
for use in Virginia

Project # Applicant
4673 VDOT

Evaluators
M. Dennis

Date
04-2012

HUC Locality
02070011 Stafford

Total CR 11,678

Note: Round all feet & CR's to the nearest whole number.

2012-05 USM (CP).xls

Stream Name Reach ID

Length of Impact
(LI)

(feet)

Reach Condition
Index
(RCI)

Impact Factor
(IF)

Compensation
Requirement (CR)

(LI × RCI × IF)

UT to Rappahannock R. 1-1 200 1.09 1.0 218
UT to Rappahannock R. 1-2 280 0.90 1.0 252

UT to Rappahannock R. 1-3 20 0.74 1.0 15

UT to Rappahannock R. 2-1 1,857 1.03 1.0 1,913

UT to Rappahannock R. 2-2 1,115 1.00 1.0 1,115

UT to Rappahannock R. 2-3 1,420 1.23 1.0 1,747

UT to Rappahannock R. 2-4 430 1.24 1.0 533

UT to Rappahannock R. 2-5 300 1.50 1.0 450

UT to Rappahannock R. 2-6 1,415 1.37 1.0 1,939

UT to Rappahannock R. 2-7 500 1.32 1.0 660

UT to Rappahannock R. 2-8 160 1.31 1.0 210

UT to Rappahannock R. 2-9 650 1.32 1.0 858

UT to Rappahannock R. 2-10 275 1.29 1.0 355

UT to Rappahannock R. 3-1 270 1.05 1.0 284

UT to Rappahannock R. 3-2 380 0.98 1.0 372

UT to Rappahannock R. 4-1 325 1.28 1.0 416

UT to Rappahannock R. 4-2 310 1.10 1.0 341

Total LI 9,907



North Carolina Division of Water Quality- Stream Identification Form; ·Version 3.1 

Date; f / J. tif_J. Project: 'i~ 7} latitude: 
. , 

Evaluator: C., J!f ltfM~"l. Si1B; L.--7 Longitude: -l 
Total Points: 

. 
other 

Stream Is at least imehnittent County: 
e.g. Qued Name: 

If "?. 19or oerennialif?::30 -A_. Geomorphology (Subtotal= I~ } ! , ~bsent Weak Moderate··:· . · ·:strong-
1°. Continuous bed and bank 0 I 1 2 ~ 
2. Sinuosity 0 (!J _.J.._- - 2 3 

3. Jn-channal structure: Effie-pool seguence 0 i 1 I -(f) I 3 - -CD 4. Soil text~:~re or stream substrate sorting 0 I 1 3 I 
" 

5. Active/re6c floodplain 0 1 £ 3 3 
~ -

6. Depositional bars or benches 0 I (9 I 2 3 
7. Braided channel CiJ) 1 ! 2 3 I 
8. Recent alluvial deposits 0 a> ' 2 3 i 

9 a Natural levees f ttl) I -1 2 3 
1 0. Head cuts 0 m I 2 3 
11. Grade controls I 0 err.~ I 1 1 .~ 
12. Natural vellley or drainageway o. 0.5 ! 1 d.~ 
13. Second or greater order channel ong_xisting 

USGS or NRCS map or other documented 
evidence. 

No 4) Yes = 3 

a 
Man--made ditches are not rated; see discussions tr. manual 

B. Hydrology (Subtotal :: } 
@ 14. Groundwater flow/discharge I 0 l 2 3 

6 
15. Water in channel and> 48 hrs since.~n. or 0 I 1 I (2) 3 

Water in channsl - dll or growing seaso_rt .... 
16. Leaflitter 1.5 ( 1) I 0.5 0 
17. Sediment on plants or debris (()/ 0~5 1 1 1.5 

I 18. Organic debris lines or pfles (Wracl< li;1es~ 

! 
0 I (r[1} . l " 1 ~ p 

119. Hydric soils fredoximorphlc aatures) prestmt? No=O I Yes ·(:§> . ::l I 
C. Biology (Subtotal = . ' ) 

""' ~rous roots in channel 3 {i) I 1 0 
21°. Rooted p_lants in channel ~ 2 I .. , 0 
22. Crayfish (Q) 0.5 i 1 1.5 

23. Bivalves H>J 1 I 2 3 . 

24. Fish 6} I 0..5 ! 1 1.5 

·2s. Amphibians (Q) 0.5 j 1 1.5 
26. Macrobenthos (note divers~ and abundance) -Q. _(Q]J i 1 1.5 
27. Filamentousaigae; pei"iphyton <0! 1 J 2 3 
28. Iron oxidizing bacteria/fungus. @ 0.5 I .. 

I 1.5 
29 b_ Wetland plants in streambed FAC = 0.5; FACW = 0.7~; OBL =- 1.5 SAV = 2.0: Other ::_ o· 

u . .. 
Items 20 and 2110cus on the presence of upland plants. Item 29 focuses on the presence ofaqua1.tcarwetland plants . 

Notes: {use bacll side cfth!s foon for addltionai notes..) 
Sketctl; 

• • • • • 
•• 
• • 
II 

• ' • l 

• r 
! 

~ 
i 

• i 

• 

• 



North Carolina Division of Water Quality - Stream Identification Form; Version 3.1 

I Date: f/ill/ J. _ _ P_ro_je_ct_: _'1_6_7 __ } __ _,_-_•::....___L_at_rtu_de_: ---- - ·------{ 

!:valuator: (_ /t.t ~,..ey. Site: J. - Longitude: 1 

Total Points: / l Other I 
Stroam is at least inteimittenf I ~ CoiUnty: 
if~ 19 or perennialif'?. 30 (is' I J e.g. Quad Name: 
~~~~~~~~--~~~--~----------------------·--------------------------~ 

~- Geomorphology (Subt9;.;:ta::;.l_=~l..,f2~. --L----,-1 _.·:Absent 
; 1". Continuous bed and bank 0 

Weal< 

l2. Sinuo~~ --=.0 ___ _ ...:..._ __ -:@?P'\ .. --. 
~<?hannel st~~<?tu re: riffle-pool sequence 

4. Soil texiure or stream substrate sorting 

15 Aciive/relic fiood;')lain 
positional bars or benches 

/r. Braided channel 

l 8. Recent aU uvial deposit.s 
9 a Natural levees · . --- -· 

]
- 13. Second or greater order channel onexjsting 

I 
USGS or NRCS map or other dDcumented 
evidence. 

I 
I 
I 

i 
I 

l 
' 

- .,-Man-made ditches are no: rated; see discussions in manuai 

B. Hydrology (Subtotal ::: l.f. G 
14. Groundwater flow/discharc1e 

"is. Water in channel and> 48 hrs since rain, .Q!: 
Water in channel -dry or rowinq season 

16. Leaflitter 

17. Sediment on plants or debris 

®'-
(§> 

0 

(V 

J7 
t~ 
(J! 

0 

0 

"1.5 

~ 
1 ~- Organic debris lines or piles (Wrack._li...:.ne.:...;s"'-) - --+-

L!_9. Hyoric soils (redoximorphic i:!atures) present? 
0 

c Biology (Subtotal = 7 
J 206

. Fibrous roots in channel i rP .. 
I IV ; 21". Rooted plants in channel 

22 . Crayfish .. I Cfl 
23. Bivalves l _[())__ 
24. Fish I [( y 

I 1 I 

I 1 i 
I 1 I 

---1-··- 1 I 

'I I 
I 1 

l I 1 

No =@) 

(] :t: I 
6 I 

1 

~ 
No = 0 

I 2 I 
I J ' 2 

I 0.5 ~ 
! 1 I 
I 0.5 ! 

25. Amphibians I {1, ) I 0.5 [-
I (J. I 26 . Macrobenthos (note diversfly and abundanc9) 0.5 I -

Moderate 1 · :Strong ! 
1(D 2 

2 I 3 -1 
2 3 

2 I 3 

I - a; -r 3 - ' 2 

I 
3 

2 3 "=i 2 

I 
3 

2 3 

Yes = 3 

2 3 

3 

0 

I 
1.5 
1:5 

Yes(!} ·---, 
l 

-· I 1 0 

1 ! 0 j 

1 I 1.5 I 
2 I 3 l 
1 

I 1 :~~ 
1 1.5 . . 
1 I 1.c=) 

1 27. Filame~tous algae; ~riphyton (9} I 1 I 1 3 
' u· '"'-"-cxd~!"9 b'"'""'"""'"'· I - 0 I 0.5 I ~ ! 1.5 .. =:J 

Wetland plants in streambed : FAC = 0.5; FACW = 0.75; OBL = 1.5 SAV :: 2.0; Other = 0 

'Items 20 and 21 focus on the presence oi upland plants, I tern 29 focuses on tile presence of aquatic or wetland p:anis. 

Notes: (use back side of this form for additior.al notes.) 
Sketch: 

-----··------~------------------ ------·--------

• 
II 

• • • 
•• 
• • • • • 
~ 
• I 

; 
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North Carolina Division of Water Quality- Stream identi fication Form; Version 3 .1 

Date; - r I .~..-!~lfL-..7-1 :..=.1 J..:.._::_ _ _ P_roject: 't' 1) Latitude_: _ _ _ _ _ _J 
Evaluator: L . !lA.,., m er Longitude: I 

r.-. -T-o-ta_I_P_o-in-ts-=: ;...~:. _ _;.,;;.;.,:...;;.;_:_ __ ,__--<=..,'--,..f:._--.----····~0-t-he-r-------------l~ 

Stream is at/east inteimittent 3 ~~ County: · e.g. Qua::J Name: J 
~ff~~~1~9~o~rp~~~~~n~n~m~Ji~f~~3~0~--~~~~--------------------------------------------------· 

A. Geomorphology (Subjo . .::ta:.:...l ~=,..:,/_q___:.,_L._--1-..;,..'A_'b.::..:s--=e..:..:n..:..t - 1--W_e_a_k _ _LI _M....:.o_d~.-:.e....:.ra_t_e·~: Strong 

1

, 1 ~<. Contin~;ous_bed and bank 0 ! 2 1 ! 

. 2 . Sinuosity _ _ J 

3. ln-channei structure: riffle 
0 I 1 ... tp 3 

-pool sequen~e I 0 I ~ a 3 I 

4. Soil texture or stream sub 
~ Active/relic floodplain 

strate sorting 
-· 

ches 

' 

I 
i 

" 
0 I 1 
0 I 1 

0 '. 

I ~ I 3 I 
I t )+. ! 3 I 

' 3 
I I 6. Depositional ba~s or ben I 

' 7. Braided channel ~=------i-----:...:----'----...:..:2'--_ _;__ ---'3-=l--1 
8. Re:::ent aUuvial deposits .~A-------ilf---""(j)~~1• '-----t-----2-----t------=3--,· 

I C) 
' 

[ 9" Natural levees . 7Ji' ....,.----~2:..._ __ ___,_ _ _ _;3;,.___-i 

. 10. Headcuis -------------+--J~1t---+]-....,~-o.--+-----=2;,.___,-l---:::...3 _:_~ 
111. Grade controls _ _ _ o __ -t--""c.si.Y~=---r---------::::;:o1 .~5=----ll. 
; 12. Natural valley or drainageway 0 I 0.5 @ 
113. Second or greaier order channel onexis]ng ,·J 

.

1 

USGS or NRCS map or other documented No= 0 Yes =6} 
. ev1dence. . i 

a Man-made ditches are not rated; see discussions in manual 

B. Hydrology (Subtotal = ' 4 )) 

1

14. Groun~water flowidischarge 
i 15. Water in channel an-d=->-4~8~h-rs-s...,.in_c_e_r_a.,...in-, Qr- r ---1---
f-:-:· W ater in channel ·- dry or growin season 

0 ~ 2 3 I 
0 1 (p 3 I 

1.5 0.5 0 I 

0 1 I 1.5 I 
0 1 : 1:5 I 

.. Y~s tjj) I 

1 16. l eaflitter 

C. B iology (Subtotal = /.. r- ) 
! 20°. Fibrous roots in channel 

·-·· .. 

I /'&) I I I 2 

I 
1 0 

I 21 6. Rooted plantE: in channel cV I 2 1 i 0 f 
I 22. Crayr.sh ]. ((j) I 0.5 J 1 I 1.5 I 123. Bivalves I (1, v I 1_, I 2 

I 
3 ) 

24. Fish J 0 I ~ ~----}- 1 1.5 I 1-25. Amphibians · I 0 I {1J 1 _I 1.5 r I 26. Macrobenthos (note diversity and abundance) I 0 I ( Cf.)} I 1 

I 
1.5 I 

. 27. Filamentous-algae; periphyton ! ~ ! 1 I 2 3 I . . . ~28. Iron oxd!Zmg t;.actena/fungus: I 0 I 0.5 j 1 · I 1 .5 I 
L_~tland plan'!5 in streambed _ ( FAC = 0.5: FACW = 0.75; OBL =- 1.5 SAV = 2.0: Other =-0! 

Items 20 and 21 focus on the presence of upland p lants, Item 29 focuses on the presence o: aquatic or wetland plants. 

Notes: {use back side of this form for additional notes.) 
Skat :::h: 

---------------------------------------- --------
- --- - - -.--- - ----· --· -·-

--------------------------- · 

• • • • • • • • • • 
• 
II I 

i 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

Date: rJJ 'j / }J- Project 11' 7) Latitude: 
J 

Evaluar:r: ( p j ~.., ~ .U]I' Lo ngitude: 
I 

Total Points: 
7 

_,-
Stream is at/east int~.7nittent ) ) County: 
if ?! 19 or perennialif 'i! 30 t 

Other 
e.g. Quad Name: 

Moderate ' Strong 
2 I 0 

Q? I 3 

A. Geomorphology (S_!:!biotal;;:: } ). ~ J __ _,_I_, .. _,A_'_b_s e_n_t_,--_ W_e_a_k_ -r-----::--- -+-..._,.'V-'::.__---: 
·J 1a. Continuous bed and bank -+ 0 I t--2.- S-in_u....cos....cit.::cy=::--=.;;..;;....;.:..:.:..:......::...:c.:..:.:..:....._____ _ . ·---=0;___-+; ------l~'----"'=:--...___,.......,'-----l 

-~ l 3 

2 3 

9 ° Naturalle.eea ~ I 

2 , d ····--1· 
(J)_ 

I 
3 

2 ~~ 2 

: 
2 3 

2 3 
1.5 

(!) 
Yes = 3 

12. Natural val ley or drainageway i 0 1 0.5 I 

- 13. Second or greater order channel onexisting --1--- · -r 
USGS or NRCS map or other documenied 1 No (§} I 
evidence. · 

" Man-made ditches are not raied; see diseussions in man:.Jal 

B Hydroloqy {Subtotal = fo 
14. Groundwater flow/discharge ! 0 l 6 I 2 -I 3 

I '15. Water in ;;;hannel and > 48 hrs since. ra in. or I 0 I 1 i (j) 3 Water in channel - drv or growing season 
i 

&;">.. I i 
16. Leatlrtter i 1.5 I _(.y I 0.5 I 0 I -
17. Sediment ~Jn planis or debris I l JY I 0 ,§_ I 1 I ~ . 5 I 
18. Organic debris iines or piles (Wrack lines) 0 I <l).al' J ~ 1:5 i 

l 

19. Hydric soils {redoximorphic e atures} present? I No :: 0 I Yes=~ I 
C. Biology (Subtotal = 

[2cTFi'brous roots in channel 
- I ~ I 

I T I ! 1 0 
! 21°. Rooted planfs in channel I 2 I 1 I 0 I I 

22. Crayfish I ~ i 0.5 I 1 ~ 1.5 i 
23. Bivalves I 0) 1 I 2 I 3 I 

I 24. Fish ! ['b) 0.5 I 1 J 1.5 I 
'25. Amphibians l 0 ((Tp 1 T 1 .5 i 
26. Macrobenthos (note diversity and abundance) i 0 {'fr5 } I 1 

I 
1.5 I 

27. Filamentous -alfilae; periphyton I (Q) 1 
I 

2 
1~5 --1 28. Iron oxidizing bacteria/fungus. I (92 I 0.5 1 I 

l2f. Wetland pla~ts in streambed, 
---I FAg= 0.5: FACW= 0.75; OBL = 1.5 SAV::::.2.0: Other = 0 I . . 

Items 20 and 21 Tocus on the presence of upland plants, Item 29 focu~-es on tne presence of aquehc or wetland plants . 

Notes: {use back side of this tonn for additional notes.) 
Sl<eich: 

• 
• • • • • • • • ' 

• 
II 

i 

• i 
~ 

• I 

• • 
II 



North Caro lina Division of Water ~uality- Stream Identi fication Form; 

Stream is at least inrermment 
if ;> 19 or perennifll if ~ 30 

Version 3.1 

-Strong 
3 
3 
3 
3 
3 

·I 3 

3 
., 

3 I 

3 

3 
1.5 

(§? 

a Man-made ditches are not rated; see discussions in manual 

Subtotal= 
14. Groundwater flow/discharge 
15. Water in channel and > 46 hrs since rain, Qi' 

.___W:..;..=a:::;:te_r in chann.el - dry or argwinp season ~~1----:----+-~ffllr" 
16. Leaflitter - I 

----+--------~~---S2~--~. 
. 1 ~- Sediment on plants or debris J----=----+-----;.;;-.~-l----1...0£..---l 
~: Organic debris lines or piles (Wrack lines) I 
~ Hydnc soils (redoximorphic i:!atures) present? 

(6) -· I- 2 3 

I 0 

I 
~+ 2 3 

1.5 !' ' 0 ~ ' 
0 

J . 
~.5 

0 I 1:5 

I No Yes = 1.5 

C. Biology (Subtotal = 7 . ) 

J 28. Iron oxidizin~ bacteria/fungus. 1.5 
i 29b Wetland plants in streambed f FAG= 0.5; FACW = O.ni: OBL = 1.5 SAV = 2.0~ Other = 0 

5 JteJn& 20 and 2·1 focus on the pres~nce of upJand plants. nern 29 focuses orJ tt1e presence of aqu2.tic or wetland pl8nts·. 

Notes: (use lJack side of this iorm lOr addi1ional notes.} 
Sketch: 

- - ·----- -'-------

• • • • • • • • • • • 
• 

' ' i 

II 

• 
II 



~· 

North Carolina Division of Water Quality- Str:am Ide ntification Form; Version 3.1 

Data: r ~~ 1fJJ.. 
Evaluator: {J / L+ ~ Itt~,_ 

Project: L( ~ 7 J 
Site: -..)._ 

Stream is at least intermittent ")/_r . County: 
Total Points: (1 

Latitude: ~ 
Longitude:___ _ _ _ _ _ , . 

Other 

ii 2 19 nr perennialif?:. 30 ~ "1 • 

A. G~omorphology (Subtotal = 
·1 1g. Contin_uous bed and bank 

[2. Sin._u_o_si-'-'iy _______ _ _ __ _ 

3. ln-ch~nnel structure: riffle-pool sequen~ 

. 4 . Soil texture or stream subs1rate sorting 

- ~b~~ 
0 I 
0 

0 
0 

e.g. Quad Name: 

Weak I Moderate ~ 'Strong 
1 

--·i 
2 a> 

d:> 2 3 

1 
1 

1 I 
I + 0 (!2 

1- ·-I ~ ~ 1 3 

! 

' I 2 

! 
3 

1
5. Active/reiJc flo:;,d;:>la..::in.:.._ _ _ _ _ _ ·--- - ....L..-- -----.;----
6. Dei)ositional bars or benches ·-----·---- -+·-·--=-

1
7 . Braided channel I 
r-~~~~-----------------~--~~~------~---=--~--~--
~Recen1 alluvial deposits I • -% 1 2 3 

! 1 2 3 
I 

0 0.5 $ I 1.5 I 0 0 .5 1.5 
i 

No {J Yes = 3 I 

I 9" Natural levees · . . 
. 10. Headcuts 

1 

n·1. Grade controls I 
; 12. Natural valley or drainageway • 

13. Second or greater order channel onexisting I 
USGS or NRCS map or other documented '1 

I ev10ence~ 
~Man-made ditches are not rated; see discussions lr, manual -B. Hydrologv (Subtotal = / ' ) 
14. Groundwate!r flow/discharge 0 3 
15. Wa ter in channel and > 48 hrs since ralr.. or 

Water in channel -dry or arowino seas:>n-

16.Leaflmer .:~~.~~~:~~~~-1~._5==~~:~~~~~~-~-~-;----~~--~---------
!7. Sediment on plants or debris 0 

18. Organic det ris lines or piles (Wrack line~_} - ,.--t---0 __ _,--::__,.__.~- - +----·---''-'""'"",....;...----' 
19. Hydric soi\s ( redoximorphic eatures) prese.nt:..:..?_.!_ ___ .........:...:...:...__:;__ ___ ___. _ ___ __;_.-=.....c.-----' 

0.5 
1 

1 
Yes 

3 I 0 
1.5 

I 1.5 

0 

1 
1 
1 
2 

., 24. Fish 1.5 

: 25 . Amphibians ---~-------~--...l.....- __ __ 1 1.5 ~ 
~ 26. MacrobenthCIS (':ote diversity and abundan:e} (j) 1

3

.5 ---1 
'! 27. Filamentous algae; periphyton --..,..--~--2=---+---;:_._---; l 

28. Jron oxldJZJnq bactena/funaus. 1 1.5 I 
L 29 b. Wetland pJ~~t$' in streambed OBL = 1.5 SAV = 2.0; Other = 0 I 

5 Jlems 20 and <~1 focus on the presE!lnce of upland plants, Item 29 focuses oro U~e p~esence of aquatic or wetland plants. 

1 

Notes: (use baclt side of this iorm for addiliona notes.} 
Sketch: 

------------------------·----- --------------------

I 

• • • • • • • • • 
• I 

• • I 
I • • • 



North Carolina Div!sion of Water Qualify- Stream Identification Form; ·version 3.1 

Evaluator: . {, .f' /w Site; L{- )-. 
r=~~~----~--~~~~--r-· 

Total Points: 
Slresm is at least intermittent 
if"l:: 19 or eronniel if?J:. 30 

J., {;) Courrty: 

Latitude: 

Longitude: 

Other 
e.g. Quad Name: 

. A. Geomo~~hology (Subtotal = j_Ji._, tf) . :Absent Weak r :Mc>derate· q . Strong I 

3~ 18
• Continuous bed and bank " 0 1 I r'"~ I 

2. Sinuosity ! 0 ~ .. 2 

I ~ 3. ln~hannel structurs: riffle-pool sequence I 0 .(l) 2 
4. Soil1exiure or stream~~bstrate sorting I 0 ro 2 

I 

l'!.) 
1

5. Active/relic floodplain 
I 

0 1 I 3 I -.. 
: 6. Depositional b~ or benches (. 1 . 'i l 2 3 

-·~-

7. Braided channel c~ 1 I 2 ! 3 
8. Recent alluvial deposits ('~ 1 2 3 

1 9 " Natural levees · I fij) 1 I 2 3 
1 O. Headcuis 0 1 I 

I ./1 ) 3 
1 '1 . Grade controls 0 ~ I ."C.. 1.5 
12. Natural valley or drainageway o. 0.5 ~. 1.5 
13. Second or greater order channel onexisfing l No~ USGS or NRCS map or other documented 

t 
Yes=·3 

evidence. .. -Man-made.drtches are not rated, see d~tons tn manual 

B. Hy,drology (Subtotal = lj, ' ) 
14. Groundwater flowJdischarge 
15. Water in channel and > 48 hrs since. rain, or 

Water in channel- dry or growino season 

0 

0 

{jl 

tfJ 
I 2 3 

I 2 3 -16. Leaflitter ! 1~ 1 I {o,Y o 
17. Sediment on plants or debris I o.s_ i , 1.5 

18. Organic debris lines or piles (Wrack fines) 0 1 1:5 
19. Hydric soils {redoximorphic eatures) present? No = O 

C. Biology (Subtotal = f' ) 
20P. Fibrous roots in channel 3 /2.Jr t 1 o 
2 1". Rooted plants in channel l 3 T!JJ.. I 1 o 
22. Crayfish 1. n o.s 1 1 1.5 
23. Bivalves t.'il 1 I 2 3 
24. Fish I l 'I 0.5 I 1 1.5 

, 25. Amphibians I t. p 0.5 I 1 1.5 
26. Macrobenthos (note diven;ity and abundance} 41--. 0.5 i 1 1.5 
27. Filamentous-algae; periphyton fJV i 1 I 2 3 
28. Iron oxidizing bacteria/fungus. o (o-:9 I 1 1.5 
29 b. Wetland plants in streambed FAC =J6.§) FACW:::: 0.75; OBL ~ 1.5 SAV = 2..0; Ofuer = 0 

u Items 20 and 21 focus on the pres~ce of upland plants,ltem 29 focuses on the presence nf aqua1ic orweUand plants. 

Notes: (use back side of this fonn for !Wd!llonal notes.} 
Sk.etch: 

I 

! 

_/ 

I 

• • • • • • • • • • ' 

• t 

~ 
~ 

' • 
II 
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North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

stream is at least imehnittem 
if?;. 19 or umnial if«:. 30 

County: 

Latitude: 

LDngitude: 

Other 
e.g. Quad Name: 

A. Geomorphq)ogy (Subtotal== J t ) ! . :;:Absent Weak I Moderate· i", :.strori9j 
2 I A ] 

lr 
1". Continuous bed and bank I 

, 2. Sinuosity 

3. In-channel structure: riffle-pool sequence 

1 4. Soil iexture or stream substrate sorting 
5. Active/relic fioodpla[n I 

l 
6. Depositional bars or benches -~ 

7. Braided channel I B. Recent alluvial deposits ! 
9 a Natural levees . 

'!O.Headcuts 
11. Grade controls ! ----
12. Natural valley or dralnageway 
13. Second or greater order channel a·nexisting ! U~GS or NRCS map or other documented 

evtdence. 
~Man-made ditches are not rated; see discussions in manual 

B. Hydrology (Subtotal :: Z~ r ) 
14. Groundwater flow/discharge 
15. Water in channel .and > 48 hrn since rain, or 

Water in channel - dry or qrowingseason-
16. Leaflitter 

G7. Sediment on plants or debris 

I 

1 
18. Oiganic debns rines or piles (Wrack lines} ! 
19. Hydric soi!s (redoximorphic eatures) present? j 

C Biology (Subtotal - q .. r ) -
2rf. Fibrous roots in dlannel I 

' 21"'. Rooted p!~:mts in channel l 
22. Crayfish 

23. Bivalves 
24. Fish ! 

1 25. Amphibians 
1 26. Macrobenthos (note diversity and abundance) 

27. Filamentous aigae; periphyton 
28. Iron oxidizing bacteria/fungus. I 

0 
0 l 

I 

0 
0 
0 
0 

t1l} 
0 

(_f) 

~ 
0 I 
0 I 

No=O 

0 

{1.5) 
l5 
0 

No ;:cO 

_,; 

w I 

1$) 
a 
(]I 

0 
0 
0 
0 

_&_ 

i 

1 v ~ I -:r 
i ( ~-r 

l 

I 3 
1 7! Df- I 3 
1 2 I ("_?]) 
« let~ I 3 I - l 1 2 3 
1 I <V ~ I 3 
'! 2 I 3 
1 l 2 I 3 -

0.5 ' m+ ! 1.5 
0.5 1 t l:1 ~.? ) 

' I Yes <{) -

- 2 3 

1 3 

0.5 0 
I 

0.5 I 
J Yes ={1.5) 

2 I 1 ! 0 
2 t 1 0 

0.5 ! 1 1.5 
1 j 2 3 

0.5 I <D 1.5 

~ J. 1 - ~1 1.5 _:..._ 

0.~ I ?:1' 1.5 
(Y 'j 2 3 
0.5 I 1 1.5 

I 2
6
9 b_ Wetland plants in streaTI]_!:Ied ___ l£AC = 0.?;.£~_9W= 0.75; OBL ::o .~.5 ,SAV;:2.0; Other= 0 
Items 20 and 21 focus on the presence. of upland plants, Item 29 focuses on the presence of aquatn;, or we'f/and plants. 

ll!otes: {use back side of this fonn for i;iddi!jonal notes.) 
Sketch: 

I 

• • • 
• • • • • • • ' 

• i 

• I -
~ 

I 

• • 
• 



.. 
North Carolina Division of Water Quality- Stream Identification Form; ·version 3.1 

Project: lj t 7 J 
Site: f-1 

Latlt_ud __ e_: _________ _j 
Longitude: . I 

Total Points: 
Stream i.<o at least intermitten! 11 
if> 19 or oerenniAI If i!: 30 

A . . ~eomoq:~hology {Subtotal =: 

County: 

' ) I .. Absent 
D3 Continuous bed and bank --+·- 0 

! 2. Sinuosity 0 
3. ln-cha~!lel structure: !iffi~pool sequen~ 0 -4. Soil texture or stream substrate sorting 0 

, 5. Active/relic flocdplain 0 .----
r~ 1 6. Depositional bars or benches 

7. ·Braided channel i ll 
8. Rec~nt alluvial deposits )1 
9 • Natural levees I Q) 
10. Headcuts 0 

1 11. Grade controls-
l :12. Natural v~~ey or drainageway i 0 
~13 . Second or greater order channel onexisting ! 

USGS or NRCS map or other documented I 

' evidence. . 1 .. . . 
Man-made dttches are not rated; see d1scuss1ons tn manual 

Subtotal = 

17. Sediment on pia-nts or debris 
18. Organic debris lines or piles (Wrack lines) 
19. Hydric soils (redoximorphic eatures) oresent? 

c Biology (Subtotal = 4 · ~- _j 
r 20". Fibrous roots in channel I 3 

21°. Rooted plants in channel -· 
! 3 

22. Crayfish I (J5J 
23. Bivalves I {9) 

· 24. Fish ! (0) 
1 25. Amphibians · I 0 

1 

26. Macrobenthos (note dive~ity and abundance) I 0 

I ro 27. Filamentous -a!gae; periphyton 
; 0 

Other 
e.g. Quad Name: 

I 
Weak ! Moderate 'I 

1 i { '?) I 
! (!)"I 2 ! 
I ... f!J ! 2 

I 
1 (j} 2 

' 1 I a> 
I I 1 2 
I ·--I I 2 

I i 2 I 
I _'!,..~ I 2 I 
I (J,J I 2 ' 

I 0.5 I Cf) i 
I 0.5 I 1 I -

No :=@ 
I 

YE!S = 3 

' 2 I ( 1..) ; 

t'J) I 1 
ll.5 1 

1 2 I 

QA. i 1 
(qy 1 

-j [ 0.5] 1 
I :1...-. 2 

1 ~on oxidizing bacteria/fungus. ( O.b } I 
I FAC = 0.5; FACW = ()':1'5; OBL = 1.5 SAV =2.0; 29 b_ Wetland plants in streambed 

Items 20 and 21 focus on the presence of uplana plants, Item 29 focuses on the presence o: aquatic orwettand plants. 

Notes: (use bac.k side of this form for additionaii'\Otes.) 
Sketch: 

----------------~------------------

Strong I 
3 I 
3 : 

3 

I 
3 
3 
3 

3 I 

3 l 
3 I 
3 

1.5 I 
(r5 ) I - ! 

i 
I 

I 

0 

0 
1.5 
3 

1.5 
1,.5 i 
1.5 

1~5 .=1 
Other =. 0 I 

' 

I 

• 
• • • • • • • • • ! 

~ 
~ 

' 

• • • 
II 



North Carolina Division of Water Quality- Stream Identification Form; Vers ion 3.1 

Date: II-
. Eva luato r: ( Pf 
Total Points: 
Stream is at least intermittent 
/f?:.19 or perennial if?:. 30 t7 

Latitude: 

Site: Longitude: 

l Co,unty: 
Other 
e.fi. Quad Name: 

-I ) . :Absent Weak Moderate I · St ron,g 
+-- --,0---+---- -----;--2--~ a 

0 3 
3. ~:channel structure: riffle-pool sequence 

4. Soil texture or stream substrate sorting 
,-5. Ac_!_ive/relic floodplain 

1 6. Depositional bars or benches 

7. Braided channel w 1 i 2 3 1 

8. Recent alluvial deposits 0 (J/ 2 ; 3 . 
9 s Natural levees (!t> 1 2 3 
10. Head cuts 0 1 0) 3 
11. Grade controls . av 0.5 1_ 1.5 
12. Natural valley or drainageway 0 I 0.5 6L 1.5 
13. Second or greater order channel onexistjog 

No4) USGS or NRCS map or other documented Yes := 3 
evidence. 

i} 

Man-made ditches are nol rated, see drscussrons Jr, manual 

B. Hvdrolo (Subtotal = 
14. Groundwatec flow/discharge 0 
15. Water in channel and > 4'-:8:'-:h-rs-s,....in_ce_.-ra~i-n.-o-r-----7---0-----------:------i---:O.....:L--1 

Water !!! .. 9hannel - d or orowin season-
3 

16. Leaflitter 1.5 o 
f7. Sediment on plan1s or debris 0 

18. Organic debris lines or piles {Wrack lines) 0 

19. Hydric soils (redoximorphic fsatures) present? Yes 

C. Biology (Subtotal = } 

201;. Fibrous roots in channel 3 .... } 2 (.;Lj I 0 
21b. Rooted plants in channel ~ l 2 1 ! 0 

' 
22. Crayfish -

l~ 
-

j 0.5 1 i 1.5 
23. Bivalves fjY I 1 2 I 3 
24. Fish -· ftV r 0~ 1 i 1.5 
25. Amphibians - o ! ~ 1 j 1.5 ; ---
26. Macrobenthos (no1& diversity and abundance) 0 ! £_Q_~ ~ 1 1.5 
27. Filamentous -algae; periphyton J (/)/ I 1 2 I 3 
28. Iron oxidizing bacteria/fungus. {B]_ I 0.5 1 I 1.5 
29 ~>. Wetland plant~ in streambed 

.. _ 
FAC = 0.5 ; FACW = 0.75: OBL = 1.5 SAV = 2.0; Other = 0 

D - . . 
Items 20 and 21 mcus on the presence of upland p lants, If em 29 focuses on the presence of aquatic or w etland plants. 

Notes: (use back side of this fonn lbr additional notes.) 
Sketch: 

- - - ···•»- - --- - -
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North Carolina Division of Water Quality- Stream Identificat ion Form; Version 3.1 

Date: } /). i{ / tJ- Project: ~ ' 7 ~ Latitude: 

Evaluator: {,. fJ{ ~It! IlM/I" 

Total Points: 'f""' 
Stream is al ieast intermittent ). , 
if :: 19 otof:lrennial if ::: 30 

Site: ~ -j 
County: 

A. Geomorphology {Subtotal= t1/J ) l 
' -

1". Continuous bed and bank ; 

2. Sinuosity 
; 3. In-channel structure: riffle-pool sequence 

! 4. Soil texture or stream substrate sorting I 
I 5. Active/relic floodpla in 

i. 6. Depositional bars or benches 

7. Braided channel ----· 8. Receni a lluvial C!,eposits 
9" Natural levees 

10. Headcuts I ·-
11. Grade controls 

12. Natural valley or drair.ageway 
; 13. Second or greater order channel onexisting 
II USGS or NRCS map or other documented 
. evtdence. 

a Man-made ditches are not rated; see discussiorJs ir. manual 

B Hydrology (Subtotal ::: 
1 14. Groundwater flow/discharge 
115. Water in channel and > 48 hrs since rain, Q!: j 

! 

Longitude; 

Other 
e.g. Quad Name: 

,Absent I Weak l Moderate- ~ 
I 

0 I 1 I 2 
0 I tv 2 
0 1 r.:; _.;.._ 
0 1 rtJ 
0 1 2 

(JJ> .. .. 2 

r9J I 2 .. 
0 (5) 2 

~_)_ ! 2 

&> 1 J 2 ! , 
- . -at> O.o 1 

o. 0.5 

No {§:> Yes = 3 

0 (j/ i 2 ; 
I 

J T-{]) 0 1 

Strong 

L]2_ 
3 
3 
3 

~ 
3 
3 
3 
3 
3 

3 

3 

I 
i 

1 
I I Water in channel - drv or orowing season 

' 16 . Leaflitter 0& 1 0.5 I D~ 
I 17. Sediment on plants or debris LP' 0.5 ,. 1 I 1.5 

18. Organic debris lines or piles (Wrack lines) 0 0.5 i 1 I ./fY I 

L 19. Hydric soils (redoximorphic eatures) present? No= 0 i Yes ={t :'5)" 

C. Biology (Subtotal= 4 ) 

20c. Fibrous roots in channel i 3 

I 
2 I m 

I 

0 I ! 

21°. Rooted plants in channel 3 2 0 

1 22. Crayfish tft> I 0.5 1 1.5 i 
' 23. Bivalves to) l 1 2 l 3 

24. Fish -<p- i -~ 1 ! 1.5 
25. Amphibians l ('op I 1 I 1.5 
26. Macrobenthos (note diversity and abundance) fO) I 0.5 I 1 I 1.5 I 

L 27. Filamentous algae: periphyton I 0 I (j) 2 l 3 
28. Iron oxidizing bacterialfur19us. (tO I o.s 1 . _ _ ! __ ::_§. j 
29 °. Wetland plants in st_r:~a~~---· , FAC = 0.5; FACW = 0.75; C?BL =tj_j.) SAV :: 2.0; Other= 0 ! 

w 

Items 20 and 21 tocus on the presence of upland plants. Item 29 focuses on the presence o; aquatic or wetland plants. 

Notes: (use back side of this fonn for additional notes.) 
Sketch: 

- --- -----
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• 
North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

Total Points: 
Stream is a: least interrmrtent 
if ?:. 19 or perennial if?: 30 

Project: t..{ ~ 7 } 
Site: f-1-( 

County: 

A. Geomorph!Jiogy (Subtoial ::= '~. r L I . Absent l 

Latitude: 

Longitude: 

Other 
e.g. Quad Name: 

Weak Moderate Strong 
2 d) ( 1a. Continuous bed and ban._k'----- -- ·j' 0

0 
~ 

~Sinuostty ·-- · ----~·~· ----~--__j-~~~~---+--~~----+----------1 
. 3. In-channel structure: riffie-pool seque~ce . 

1

. 0
0 

,. "> 2 3 

7B 3 

4. Soil texture or stream substrate sorting . 
5. Active/relic floodplain 

~Depositional bar~ or benches I 
r~~7_. ~B-~~i_d_ed~ch~a_n~n~e~l _____ ___ ____________ . 

8. Recent alluvial deposits 

9 a Natural levees 
10. Headcuts 

: 11 . Grade controls 
12. Natural valley or drainageway 
13. Second or greater order channel onexisting 

USGS or NRCS map or other documented 
] evidence. 

o: Man-made ditches are not rated: see discussions ir: manual 

B Hydroloqy (Subtotaf = lf t f' ) -
14. Groundwate~ flow/discharge 
15. Water in channel and> 48 hrs since ia:n, or 

Water in channel - dry or orowinQ season 
16. Leaflitt9r 
17. Sediment on plants or debris i 

18. Organic debris lines or piles (Wrack lines) 
; 19. Hydric soils (redoximorphic faatures) present? 

1 

0 1 

0 G-r-
1.5 (1) 
0 ' 0.5 I 

0 0.5 
No= 0 

3 

2 CD 
2 3 
2 3 

3 
3 

Yes =3 

...... 
I 2 ! -r~ J 
I 2 l 3 j i - 1 
' 0.5 I 0 I 

I ro l 1.5 I 
I ID 1.5 I 

' Yes 1. I ~ 
C. Biology (Subtotal ::: W ·- ·-------.----- --r---1"",_--:---------.- - -----, 
2<f'. Fibrous roots in channel 0 I 3 I t? I 1 
21 °. Rooted plants in channel 0 I 3 I 2 I ( 1) 

(. w 0.5 l 1 

f ~ 1 1 2 
( Jl ! 0.5 I 1 I 

0 0 . .5, l rv_ 
0 ®J 1 

. (0} -
1 2 

25. Amphlbla~-:-s _ _ _ _____ ___________ -+---....:.....----+---.....,~:-----'---~~---+---1..:..~=-- --~ 
~ 26. Macrobenthos (note diversity and abundance) 1.5 
; 27. Filamentous algae; periphyton 3 

t 24. Fish 1.5 ! 

l D) I 0.5 I f91 . i 
i FAC ;""o. 5; FA_GW = 0.75; OBL ::::L SAV ::: 2.0; 29 6. Wetland plants in streambed Oth 0 ' 

D lterns 20 and 21 focus on the pres~nce of upland plants. Item 29 focuses on the presence of aqua.t1c or wetland plants. er ~ 

Notes: {use back side of th is fOITll for additional notes.) 
Sketcl"\: 

-------- - - ---- - -------- - - - -----

-------- --- ---------· ··------ - -- -------

• 
• • • • • • • • 
• • 
• 

• • • 



• North Carolina Division of Water Quality- Stream Identification Form; · Version 3.1 

• • 
A. Geomorphology £Subtotal = 

(0. ) ,Absent I Weak Moderate I ;strong i 
~Continuous bed and .bank 

I 0 1 :;...OJ 3 1 
2. Sinuosity 0 /;. ~ I 2 3 

3. In-channel structure: riffle-pool sequenoe 0 IV 2 3 
' ·- - .. 

• • 4. Soil texture or stream substrate sorting I 0 I t. !:.' 2 3 
.-- ·--- · L .-r.t; ~ 5. Active/relic ftocdelain 0 I 1 3 

6. Depositional bars or benches I r1 1 I 2 3 

7. Braided channel : r''fl i ~--2 

I 3 I ~ 8. ~ecent alluvial dep_osits I ~ 1 2 3 
' 

...,.----
9 a Natural levees I )) 1 2 3 

10.Headcuts ! 0 1 nl 3 

• • 11. Grade controls ' 
_rg, _ 0.5 1 1.5 

12. Natural 11alley or drainageway i o. 0.5 1 li]7 I 
13. Second or greater order channel onexistina No@ I i 

USGS or NRCS map or other documented j 
I Yes=3 

I evidence. l 
" 

• 
B H d I 

Man-made ditches are no1 rated; see diSCUSSions 1r: manual 

;.?5" s 

! • ;yc ro oqy ( ubtota = • ) 
@ --~ 4. Groundwater flow/discharge 0 I 2 f 3 . 

I 15. Water in channel and > 48 hrs since. ra in. or I 
J (j) 2 0 

=1= 
3 

Water in channel- dry or oro wine season 

~ 
: 

16. Leaflitter ! 1.5 ~ J 0 
17. Sedimeni on plants or debris ' 0 1 1 j 1.5 ! 

L 18. Organic debris lines or piles {Wrack lines) I 0 i. ~ l . I 1.5 I . 
19. Hydric soits (redoximorphic eatures) present? I No={Q) I Yes= 1.5 

• I 

• l 
~ 
• 

..... 
C Biology (Subtotal = l. ,7~ ) 

! 20t>. Fibrous roots in channel 3 I 2 I 0 
21°. Rooted plants ln channel 3 2 ( 1) ' 0 
22. Crayfish D: 0.5 ! 1 1.5 
23. Bivalves (1)/ 1 2 3 
24. Fish ("r.t) 0.5 1 1.5 

Notes: (use back side of this form for addilional r.otes.j 
Sketch: 

~ 
• 

· 25. Amehibians . rQ> ' 0.5 1 1.5 
' 26. Macrobenthos (note diversity and abu~~~nce) Q) 0.5 1 1.5 

.._ 
i ... 

, 27. Filamentous algae: periph~ton I r~ i 2 l 3 
: 28. Iron oxidizing bacteria/fun9us. . l :_9/ ' 0."' 1 i 1.5 

b t - ~ 

1 29 . Wetland plants m streambed : rAC = 0.5; FACW =it;jg" OB!.. ::: 1.5 SAV :: 2.0; Other = 0 · 1 

Items 20 and 21 focus on the presence of upland plants, Hem 29 focuses on the presence: of aquatic or wetland plants. 

• 
-----·---- - --- -····---- ·-·- - - - -· • • 



• 

North Carolina Division of Water Quality- Str~am identification Form; ·Version 3.1 

I 
Date: .~ /.).. tj /JJ- Project l{ t 7 ) 
~----~~~~~~~-------------~~~~-----------------------

' Evaluator: L pfi4.wtMIY Site: J-~ Longitude: 

Latitude: 

Total Points: 
stream IS at least intermittent "'t 1 . \' 
It ?: 19 or oerennialif?:. 30 '" • f 

County: 
Other 
e.g Qoad Nama: 

A Geomorphology (Subtotal= l./,S ) Absent ! Weak l Moderate . 'Strong i -m--· -l 1". Continuous bed and bank 

! 2. Sinuosity 
1 3. In-channel structure: riffle-~.~~.e_guence 

4. Soil texture or stream substrate sorting 

5. Active/reli~ floodpJain 
6. Depositional bars or benches 

7. · Braided channel 

B. Recent alluvial deposits ·-
9 & Natural levees 

10. Headcuts 

11. Grade controls 

: 12. Natural va~ley or drainageway 
i Q "' 

.. 13. Second or greater ord_r channel on_xrsunq 
USGS or NRCS map or other documented 
evidence. 

, 

i 

! 

' ' Man-made ditches are not rated; see diSCI.ISSions in mar <ll 

B. H~drolog~ (Subtotal = C' ) n4. Groundwater flow/discharge I 
15. Water in channel and> 48 hrs since.rain, m: I 

Waier in channel -dry or crowing season i 
16.Leaflitter 

17. Sediment on plants or debris I 
I 18. Organic debris lines or piles {Wrack lines) I 

I 

l 19. Hydric soils (redoximorphic a atures) present? I 

C. Biology (Subtotal = ) 

20"'. Fibro~;-~oots in channel i 

7 
2 1°. Rooted plants in channel I 
22. Crayfish 
23. Bivalves 

24. Fish 
.-

~.: j 2 5. Amphib ians 
26. Macrobenthos (note diversity and abundance) I 
27. Filamentous algae; periphyion 

1 28. Iron oxidizing bacteria/fungus. i 

0 i 

0 I 
0 1 
0 i 

0 I 
0 I ·-

--% 
- I 

0 
0 
0 

No = 0 

0 .. 
: 

0 

1.5 
0 
0 I 

No :o::O 

3 

c~ 
[ OJ 
(!) 
;~ I 

0 
(!r) 

0 

lP 

1 2 - 1-c. '? 1 3 -. 
1 <:: ~-f.. 3 

1 I (/, -1- 3 

1 2 :- 0 
1 t!P 3 
1 2 3 

9.?:;4- 2 3 - ........... ~ ----
2 3 

rv 2 3 

0.5 G) 1.5 
0.5 1 Ct..9 

Yes (f) 
! 

~--·· Q 1 
-.. r- I 3 i 

I 

_L_ __ (!) J 1 3 

~ 0.5 ' 0 

~ 1 ! 1.5 
0.5 ~ I ,.;; 

.~ 

I Yes=<l..5) 

-Q" 1 0 ! 

i 
___ _.... .. ____ , 

2 1 0 i 
0.5 I 1 1.5 I 
1 I 2 3 

0.5 I 1 j 1.5 
0.5 I t':IS. 1.5 
0.§. i 

! 1 1.5 

OJ .J-1 2 3 
0.5 I 1 I 1.5 

29 c. Wetland plants in streambed FAC = 0.5: FACW = 0.75; OBL = 1.5 SAV= 2.0; Other = 0 .. -·· -·~· . -·-
Ltems 20 and 21 rocus on the presence of upland plants Item 29 focuses on the presen:::e of aquat1c or wetland plants. 

Notes: (use back side of this form for additional notes.) 
Sketch: 

--------------------------------------------------

• 
• • • • • • • • • 
• ! 

• 
• • I 

' 

• • • 



• 
North Carolina Division of Water Quality- Stream Identification Form: ·Version 3.1 

Latitude: ~/tt{.f/J- Prc,ject: '{&]J 
Longitude: l !::valuator: (_{J{1_ IIA'"~ Site: ) -7 

1-----~--'~.!! ..... .:.!.,.,;;.L.. __ --c-_ _ --''-----''--- - - --- - -

Total Points: Other 
Stn;.am is at least intermittent I r. ~ r CObJnty: r::.g. Qua.j tvams: _j 
~ff~~~1~9~o~rpe~ffi~n~n~~~li~f~~3~0~----· ---L--------------------------------------------------

A Geg!!!Q!:phologv (Subtotal = f, ~ '---'-- Absent Moderate ·I 'Strong 1 

~ntinuous bed and bank 0 +-----=2=-- - -1---
3
3__ _ / 

r~osity - -----------------1----__;:.--- +-~::E:c-----r _ _ _ 2 ____ ~---~-~ 
. ~ 3. In-channel structure: riffle-pool sequence 2 3 j 
h4. Soil texture or stream substrate sor:r:::.·in.:;;g!._-_-_-:__ + __ --~.,~----:----'-----'---- 2 3 
: 5. Actlve/relic floodplain ~ 3 · 

6. Depositional bars or benches 2 3 ,1 

7 . Braided channel 2 3 

10. Headcuts CD 2 I 3 
---+-----,~-1---=--l--=--- :----=-----J 

11. Grade controls 0.5 _ 1.5 
0.5 i c.rP 12. Natural valley or drainageway 

13. Second or greater order channel onexisiing 
USGS or NRCS map or other documented 
evidence. 

"Man-made ditches are not rated; see discussions in manual 

8. H_ydrolo_gy (Subtotal = l-{ } 
14. Groundwater flow/discharge I 
15. Water in channe_l_a_n'd-->-4.,.:8:<-h,-rs_s_m_ce.- ra_,i,....n-. o-r--l~-

Water in ch~nnel -__ dry or growing season- . 
I 

16. Leafiitter , 

[17~ Sediment on ·plants or debris I 
18. Organic debris lines or piles (Wrack lines) I 

o. 

0 

0 

1.5 

0 
0 

No'l1J Yes=3 

( 1) r ! 2 3 
fP :·-2-.,..--, -3~ 
tY • j 0.5 0 

(o~) I 1 , 1_5 
(Q~ 1 1 1.5 l 

[ 19. Hydric soils {redoximorphic eatures) present? J No -;foJ I Yes = 1.5 

C. Biology {Subtotal = /.., 7 (" ) . -! 20". Fibrous roots in channel l ; 2 ~ I 0 
1 21°. Rooted plants in channel I 2 LV 0 

0.5 : 1 1.5 
l 1 2 3 .. 

Notes: (use back side of this fonn for additional notes.) 
Sketch: 

- - ----- -·--···---

• 
• • • • • • • • • • 

• 
II 

• 



North Carolina Division of Water Quality- Stream Identification Form; ·Version 3.1 

Latitude: Date: r I i..1/lj, - Project: y~ 7} 
1--E-va_lu_a_to_r_: _C..._:.A-"1:...;4t~M:.:.M~-tt.:...r __ ..--s_ite_:_ s-- j _ _ ___ L_on_g_l:_u:_d_e_: _ _ ___ _ __ _] . 

Total Points: .,.,.. 
Streilm is at least intP.nnittenf "') L. County: 

Other 
e.g. Quad Nome; if~- 19 or perenrrialif <:. 30 ) J I - -------' 

~: GeomorRhology (Subtotal-::: o,.,{J ~b~~nt j We.ak 1 _Moderate ·_~_-sG:ig ! 
·h· 1_

3

• Continuous b~d and bank ·---j---0
0 

. I ~ I 3~ ~ 
2. Sinuosity - --f- lY _ 

. 1 3. In-channe l structure: riffie:-pool sequenc~ ~6 - -+=. _
1

1 --+.
1 

-~2
2 

1·1 Jt6
3
V -~~. I". Soil texiure ?r stream substrate sorting -r ~ . zj:; . 

. 5. Active/relic floodplain --· ____ 

1 

&2 +- ~ I ~ . . 
6. Depositional bars or benches . ~ 

7. ·Braided channel + I I 
8. Recent alluvial deposits I' 0 . . Zf>

2 
.+. 

9 e Natural levees _ ~+ 

I ~ ~: ~;::~~:ntrois : : -JF=t= 2 

----~-~---J--~~~--~--------r--~~ 
12. Natural vallay ordrainageway 0 . 0.5 _ _ +-------l-~...;.;ii=----! 
13. Second or greater order channel onexisting 

USGS or NRCS map or other documented 
evidence. 

No= 0 Yes =fl) 
"Man-made dm:hes are not rated; sea dis~ssions in manual 

8 H droiQ.gy_{Subtotal 0[ ' ·V' = I 

14. Groundwater flowidischarge 0 I 1 . 7ffJ I 3 

I 
15. Water in channel and·> 48 hrs since rain, Q[ 

0 i 1 I (J) · 3 Water in char_mel - d[Y or arowinq season ....... 
16. Leaflitter n .sJ -I . 1 . r 0 .5 I 0 
~--· 

'11" I I . _(V I -1 17. Sediment on plants or dehris_ . 0.5 1.5 
18. Organic debris linas or piles (Wrack lines) i 0 I 0.5 I (1) 1 ..... 1:5 l 
19. Hydric soils (r::ldoximorphic eatures) present? No = 0 I Yes {1~ ! 

C Biology (Subtotal = ( # -
20e. Fibrous roots in- channel 3 I 

(2,1 I 1 0 l 
L 21P. Rooted P!ants in channel 137 2 l 1 I 0 

I 

22. Crayfish 1l ~ 0.5 I 1 I 1.5 - T._ ~ ! 23. Bivalves 1 I 2 3 - ·- - -· ~ . 24. F1sh c 0 rf5L I 1.::> I 
25. Amphibians t--~ ~- 1 r-..., ~~_::. ____ .....l.-.._ ~.~ · "' 1 ,;;J--.:.....J 

2 6. Macrobenthos(note diversity and abundance) I 0 Q I 1 5 
27. Filamentous algae: periphytoo · .. ~ - 2 3 
28.~> 1ron oxidizing_ bacteria/fungus. ---k -· 0.5 1 -~-·5 __ -r 

• 29 . Wetland plants in streambed .. JEAC = 0.5; FACW = 0.75; _9BL = 1.5 SAV::. 2.0; Oi.her = 0 
Items 20 and 21 focus on the p resence of upland plants. Item 2& focuses on the p resence of aquatic or wetland plan1s. 

Notes: (use ba:::k side of this form for additional notes.) Sketch: 

·---------------------------· 

• • • 
• • • • • • • 
~ 

I • • • 
II 



North Caro lina Division of Water Quality- Stream Identification Form; Version 3.1 

Date: [/l4.~//.dlf1:;k'----Projcct "'({, 7) 
!:.valuator: L f{ ~lit .,.,r _s_i_te_: -"f.~--/0=-----------Lo_n_g_it_ude: 

Latitude: 

Total Points: I 
Stream is at least intermitt1.:nl ). "1.. _county: 
ff?: 19 o: perennial ff ~ 3(1 / 

Other 1 _ ______ _j f:i.g. Quad Name:: 

, 8. Recent alluvial depostts 2 _3 __ __, 
9 • ·Natural levees 

11. Grade controls I' 
r--~-~~~~---------------·~--~-------

12. Natural valley or drainageway o. 
I 13. Second or greater order channel onexisting 

USGS or NRCS map or other do:;umented 
evidence. 

Man-made ditches are not rated; see discussions in manu a! 

3 
3 

1.5 

Yes= 3 

B. Hydrology (SubtotaJ ;:::: ~ • r- )._ __ _,----------.--11"1.....----;----:::---~-
14. Groundwater flow/disch_~~ - - .,.....-- --+--- 0- ___ _;_ _ _ _ _ _ +--i:{£:::31')~-----'-----
15. Water in channel and > 48 hrs since rain. or 

, ____ Water in channel - dry or arowinc se§son- 0 2 
i 

• 16 I eafiiti" r . - - 1 5 0.5 
1 17. Sediment on plants or debris 0 ~ 

18. Organic d~~ ris lines or piles (Wrack lines) "! ·-
foJi 0 

19. Hydric soils (redoximorphi~ eatures) present? No = O 

C. Biology_ (Subtotal = [p. f 
20°. Fibrous roots in channel 3 1 [ 0 

21 :.. Rooted plants in channel 1 r 0 
22. grayfish 1 1.5 

1 23. Bivalves 2 3 

24. Fish 1 1.5 
25. Amphibians 1 1.5 

._~?· Macro~nthos (note d.iverstty and abundance) 0 ~ - -1-.5---1 
· l 27. Filamentous algae; periphyton )· 1 . _ 2_ __ 3 

~ 28. Iron oxidizing bacteria/fungus. 0.5 1.5 
l2sb.Wetland plants instreambed _! FAC=0.5; FACW=0.75; 0 3L=@ S~V::o:2.0; Other = O 

0 
Items 20 and 2 1 focus on the presence of upland plants, Item 29 focuses oro the presence of aquat1c or wetland plants. 

Notes; (use back side of this forrn for additionat notes.) 
Sket:;n: 

• 
II 

• • • • • • 
• 
• i • I 

• 
II 

• 



• 

North Carolina Division of Water Quality- Snam hientmcation Fonn; -Version 3.1 

· Total Points: 
Stream i8 at least flll,;.;miltEHJt 
1f~ 19 or_~.ennlaf if~ 30 

County: e fl. QuM Namr.: 

A. Geomorphology. (Subtotal :;:: ?.~ } ~ : AiJS~ Weak -Moderate • if ·,. :strong 

1~. Continuous bed and bank 0 1 2 {j) 

2. Sinuosity 0 1 [2~ 3 

3. ln-chl;!nnel structure; riffle-pool sequen~ 0 1 2 0? 
4. Soil ~re or stream substrate sorting 0 1 2 p 
5. Active/relic floodplain 0 1 2 [J_ 

~-- -- ··-
. 1 I 2 (.,r> 6. Depositional bars or benches - 0 

7. ·Braided channel trD 1 2 3 
8. Recent aUuvial deposits 0 1 CDi-- 3 

t 9 a Natural levees · . Co} 1 2 3 
10.Headcuts 0 .Cf)-f. 2 3 - .,. 
'11. Grade con1rols 0 0.5 1 ~ .. 
12. Natural valley or drainageway o. 0.5 1 (f K ) 
13 .. Second or greater order channel o~ 

I 
Yes (f) USGS or NRCS map or other documented No=O 

evidence. 
" Ma!Hnada dllr:bes are not rated; see diSCUSSIOns in manual 

B. Hydrology {Subtotal= ~ ) 

14. Groundwater flow/discharge 0 ;,-{f) t 2 3 
15. Water ill channel and > 48 hrs since rain. or 0 1 6) 3 Water in cllannel- d~ or growing season 
16.lea1frttsr 1.5 1 C9 0.5 D 
17. Sediment on plants or debris l 0 0.5 ~ 1.5 
16. Organic debris lines or piles (Wrack. lines} 0 0:5 

.. 
1 I (f]') 

19. Hydlic soils (~o:Ximorphic eature:s) pr~ent? I No=O Yes=W 

C Biology {Subtotal -- --'"o . ~·-·--- . ·-T (V 2 1 0 20 . Fibrous roots in c:hannel 
21". Rooted plants in cnarmel < 1:) 2 1 0 
22. CrayliSh ( v 0.5 1 1.5 

23. Bivalves .~ ~ 1 2 3 
. 24. Fish 0 ~ 1 1.5 
· 25. Amphibians 0 ~ 1 1.5 
26. Macrobenthos (note diversity and abundance) 0 ( O::fvl 1 1.5 
27. Filamentous algae; petiphyton ~) 1 2 3 
28. Iron oxkftzing bacteria/fungus. ro 0.5 1 1.5 
!.!9 'b. Wetla"d plan IE: in E;tte.amb<Sd !=AC~0.5; FAGIN- 0.75; OBL-1.5 SA.V = 2.0; Other:;; o·] 
" · -Items 20 and 21 focus on the~ of upland ptanfs. Item 29 focuses on the presenoe of aquatic or Wt!llatu:! plants. 

Notes: (U$e back side of this form for additional notes.) 

J 

I 

I 
I 
I 

I 
I 
J 
I 

II 
II 
I 
I 

II 
iJ 



North Carol ina Division of Water Quality - Stream Identification Form; Version 3.1 

Date: {;'j)J/IJ- Project: lf~)J Latitude: 

Evaluator: (.~ ttlt1mJr Site: - )-.Jt Longitude: 

Total Points: Other 
Srrr;i.im i~ <JIIvu~l intermittent 37 County: 

e.g. Quad Name: 
if ?:. ·19 or oerennial if:' 30 

). ·C) 
A. Geomorphology (SuiJlul~al:_-~· ~==·'--____:_:....A:::...:.bsent 

1
1. _ __ We

1
ak 

j 1". Cuntim:ou~ f;;;;d and b;Jnk ___ o __ -+-
2. Sinuosity 0 I --. 1 

3 In-channel structure: rirrle _ _pool sequence 0 

4. Soil texture or strewn s~_bstmte sorting --l---0 _ __ ... ..- -·--- --t----.._-.--.--
5. Active/rc l~c fl_~'?df?l (lin . 0 

6. Depositional bars or benche_s;_______ ....... I' 

7. Bmided channel 2 

8. Kece;1t alluvial d....;.e.!:.p..:..os,;,i....;1s______ --.-~

2
2 

9"' Natural levees _ 

10. Head cuts o 3 - - -------- ,-·------1--='liiil ---
11. Grade controls 0 1 .5 
12. Natural valley or drainageway_ 0 _. _ _ _ 0..:::.::5:.....:._-t--------~~ 

1

13. Secc,nd or grc<Jtcr order ch;mnel on exist1ng I 

USGS or NRCS rnap or other documented No ::•f\ Yes :: .3···--· 
evidence. (/ -· ·---.. ----'-----

" M:=JrHn;:;dP. dilcllf.!S ::Jrl'l not rated; see dist:ussions in man~J<=JI 

Subtotal=· 
14. Groundwater flow/dischaq:je 
15. Water in dmnnel and > 48 hrs since rain. or 

Water in channel -- dry or grov-1ing see~son 
16. LeL~fliUer · 

17. Sediment on plants or debris 

18. Organic debris lines or piles (Wrack lines)_ 

19. Hydric soils (redoxlmorphlc featurP.s) prF.sent?__ 

lJ 

0 

1.5 

0 
0 

No"' 0 

c~~y(S~~~ =~=~~=~------I·~~-~--~--~----~----~ 
20;,_ Fibrous roois in channel lJ)- 2 1 ' o 
21o_ Rooted plants in chan.nel -· ·- --------'""3'----+--f-.l'z"'r-J--+---1---.--~o~- -

1---......,.---'--- ___::......;____::__ _______ _ 

22. Crayfis_~ _ _______ _ ( ~ 0.5 1 1· 1.5 

23. Bivalves (!!) 1 2 i= 3 

J--::-24=-._F_is_h~-------------+-- (j~ (oo._;. ~==-~=-·-- 1
1 

. · -~_11 ._-;.---~ 25. Arnphihi<ms 0 q,..r o -----
-.3_6 .. Macroben!l~o~ (~e d~v_e_r_s_ity-"--a_n_d_a_b_un_d_a_n_ce....!.) __ .....,L. __ _:_O ____ ~--JJ----5 __ _._ _ __,{1L1__.).__ ____ _ 1_.5 _ _ _ 

L.f. 1-ilamentous algi'Je; peripl1yton 2 . 3 

28. Iron-oxidizing bacteria/fungus. _j_ 0.5 1.5 

29 io. Welland plant~ ~~-;tre<~rnbod F/\C : · 0.5; FACW ::: 0.75; OBL - 1.5 S/\V = 2.0; Other = 0 
0 

Jten1s 20 ~nd 21 ~ocus on the presence of uprand plants, Item 291ocuses on tl19 .. pres9ilce of aqu;;nrc or wetland plants. 

NotP.s: (usi! h~ck side of this form for Rdrlition~l notes.) 
Ske1ch: 

---- -- ------ -



North Carolina Division of Water Quality - Stream Identification Form; Vers ion 3.1 

------· ··-·----- ---

Date: ____ f./:f) /lv 
Evaluator: L (., WtlfA~ y 

Total Points: 
Strc<Jrn it; ullvusl ini l"1rmilil:lnl !l. 
if?.: 19 or per<:nnial if"'" ao 

P rnj11ct: L( &, 7} Lntit udc: 

Site: f? _ 'J_ ~----------L_o_n_g_i_h_Jd_e_:_ 

County: 
01her 
fl .q. Cu!ld Nan;e: 

-·- ·-
~- GeorncH_phology (Subtotal""' t-f"· l ) Absent Weak Moderate I 
1" . Continuous bed and bank 

·-· ·. 
~~- L: 0 • 2 ' 

2. Sinuosit~- .. 
3. In-channel structure: riffle-pool sequence & 

0 1 -~ (J2_ I ---- -
0 2 

-· 
Stron 

(3> 

3 
3 

9::..___, 

5. Active/rel ic floodplain ·-- _ 0 -~1;..---;-----'~~~~-+---3=--
··4.--s{;ii i exture or strear'}_~ubstrate_~~xtinu~---- n _Q Ji) ~ 3 

--~~- Depositional bars ~ .~enches . _ _ ""n;;...J---+-~l'-±___ __ L 3 
7. Bmided channel 2 3 
8. Rece~1t aliUvial deposits ! -·-"-""o---+--~~~--1--- 2-- 3 

---:;::;~--+--'!!!!! 
9" N~h;a~~~ _(!! 1 L 3 

~ ~ - ~~::~~~ntr~i~- ---- . ..... ~. _____ 0.::..:-~~5_··-_-_-r-=..!.· -_·-_· ·--=~{t?~=~===1====~13~s::_---l 
12. Natural valley or drainageway 0 0.5 t:::.tP' -- I 
13. Second or greater order channel on exist.!Jlg ----~ 

USGS or NRCS map or other documented r-.Jo =@ Yes= :3 i 
evidence. 

-,-Ma;:;~made ditches are not rated; see di~;c.;u:;:;ions . in manual 
, _ ________ _!_ ____________ _ 

--~,_[iydrology ·(Sub total = J 1 ~ ~> .. . 
14. Groundwater now/discharge 

1 15. Water in channel ond > 48 hrs since r<'~ in , or 
· Water in channel-- drv or growing season . 

16. Leaflitter ·····- ·-- -··--------- - -+ 
17. Sediment on plants or debris ___ .... 

0 

0 

1.5 

0 
0 1 S.:. Or.ganic debri.s l.ines or pil~s_(W__:_r=-ac=-k=-l_in.:..::e~s.!....) ----'----=--

19. Hyrfric soi l:o> (rHdoximorphic r~atur~s ) present? 

25. Amphibians ---=----- -

2 3 

CD 2 3 

() 

1.5 
1.5 

Yo:o= 1.5 

26. Macrobenthos (note diversity ana abundance) 0 ··---- --"· ·--"··--~·--·--~--
27. Fil3mfmtous ::Jig8~; _p~rip_J:2Y_If2n · I 1 2 . 3 
.2 8. I ron nxid izi ng bacteria/fungus. I 0 5 1 1 1 ') 

29°. Wetland plants in stre;~mbed ___ __ I FAC·-; ·0.51; ~ACV·L= 0 .·7~ O:Ei1·:::: __ L5s~v = 2.0; Otbe~ear 
u ltf!ms 20 and 21 focus on the presence of upland plants, Item 29 fowses on \he presence of aquatic or wetland plants. 

Notes: (USf'! bllck side ot this form for fldditionf.l l notc-:s.) 
Sketch: 



North Carolina Division of Water Quality - Stream Identification Form; Version 3.1 

·---- ----- - -- - - - - -- - --- - --------- ------ -----
Date: f/k)/1).. 
Evaluator: {, 

Total Points: 
Strea.rn i.~ Hlleost intrmnittunt ' "'\ , 
if~ 1 g or rerenniafif ?:. 30 fJ ,v-

Project: '-{ C. 7 ") Latitude: 

Longitude: 

County: 
Other 
e.g. Quad Name: 

c. Biology (Subtotal = -~-S:_) . 
u~: ~:::: ;:;:.'~n c::.~,~~~l . l I T ; -~- q.o I ~ . _] 

1

.22. Crayfish__ ___ __ __ _· _ ____Q2_ _1 ____ ~ ~ -1 
-~ Biv;.llves _ _ __ __ _ __ -t 0 1 ~ .2__ ~ _3_~_ 
24. Fish 0.5 . l - 1 1.5 

~:- 25. Amphibians__ ---=- -=------=--- __ l ~ - 1 I 1.5 ---1 
6. Mi'lcrobenthos (notA divtJrsity and i.lbundance) . _ 0 ~ ~ ---t-__ 1 _ 1.0 
7. Fik~mAntous aiQae; periphyton _ __ ~~ __ _ · 1 ··---~ ~-- _2 __ · _ _ _ 3 _ J 

~on-oxid izing bacteria/fungus. _ _ _ _ _ _ __ ~ _ 0.!> ~ _ _ 1_ j 12_ I 
~~."-_Wetl::.~nd plan~s in streambed _ _ ___ j FAC::: 0.5; FACW = 0:15; OBL = 1.5 SAV ~ 2 .0;__Q!ber = 0 : 

llems 2U and / 1 fot:us on tha presAnce of uplanci plants, llom 2!3 focusP.s on the prAsonce of aqu;;~tic or wetland plants. 

Notes: (use back side ot thL.:; form 101 additionfll note::;.j 
Sketch: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

Date: '~ t/iJ(/1, Project: lf t 7 J _ _ --~titude: __ _ 

{ ,_ ,y" Site: ~ - 'j__ __ __Longitude_: __ 
r---~~--'-~~~~---, 

Total Points: ::;> 7 
Str{fum is at l~o~ast inrcrmilll:lnt ) County: 
if<:. 19 or erenniallf 2 30 

Evaluator: 

Other 
e.g. Quad Name: 

A. Geomorphq!Qgy (Subto!£.!_ = !ll. ~ ~ Absent r . Weak I Moderate r' S~g I 
~onlinuous bed and bank ___ --1-_(! _ _ 1_ -1 2 _ - ·- __ 
~Sinuosity _____ - ·I- 0_ -+--1 _ ~~ ~ _3 - 1 
I_ 3. 1 n-channel structure: riffl e-pool=quen~ _ _L_ _2_ --+ __ 1 _ _ I _ +-1- _3 __ 

1 
1

4. Soil texture ~stream substrate sorting - --L - o _ __ I - 1_ I_ ")___:f: -'- - - 3 -----J 
2 Active/rel ic floodplain ___ _ ___ I _0 _ _ + __ 1 _ =!- 2 _ +- ~-/ 
[ 6.~positionalbarsorbenches ____ +--_Q_- __ 1_ -r-7!?--1_3 __ I 
I?. Braided channel (fl3) +- 1 _ ~ 2 :-f 3 j 
~ Recentalluvialdeposits ~-~~---=---~_---"0 ___ - _-1 -+--f!L + _- 3_---=_ 

I 
~Natura l levees ____ ,__ _ -_j -~- =/ ~ ~ _ .L _2_ -/- _ 3 _ I 
10. Head cuts 1Ji! 1 I 2 3 f 
~1 . Grade controls -=:_ ---=--~=-= = ± 2_ I 0.5 ~-J!L I=~-~ 
L!_~aturalvalleyordrainagewa¥____ _o _ ___t__~ _, _ _ 1_=:!~ 

1

13. Second or greater order channel on existing ;!'!;") I 
· USGS or NRCS map or other documented No = o . _j Yes&" 

1 evidence. 1 __ ·- - --_I 
a Man-made ditches are not rated; see discussions in manual 

~HY£!!:Q!Qgy_ ~btotal = ~.)) _ _ _ _ __ _ _ _ _ ____ _ 
1
_ 14. Groundwater flow/discharge _ _ _ --, _ _ o __ f-_1_~ _Q)_ I _2 _ I 
) 15. Water in channel and> 48 hrs since rain, o0 0 1 I ~ I 

3 
l 

_Water i!!..£h~el- d'YQ_r growing seas.Q!l_ ___ --)- _ +---(.;-- --1--_ I 
~eaflitte!..__ _ __ · 1 1.5 _ :LQ: __ · 0.5 _ ___ _2. 

17. Sediment on plants or debris I 0 t OB -, 7:P --1-- 1.5 j 
11&0iQ8niCdebris lines or piles (Wrack Tines) I~ 0- -o~ __ 6> I -1.5- . 
~9. Hydric soils (redoximorphic features) present? I ___ No =~ _ =1= ___ Yes ('!2 _ _j 

C. Biology (Subtotal = =~7=....,.=:! 
20°. Fibrous roots in chan~ __ --=-- I 3 I (J7 T 1 _ I 0 =J 

~~1b. Rooted plants in channel __ _ __ 2 __ 1= _1_ ___ _0 _ _ _ 
~2. Crayfish _ __ __ _ _ __ ~ _1 _ __ , _ _ 1_£_ :=J 

~
23. Bivalves_____ _ _ _ $ 

1 

~ _ ___ _ 3 _ __ j 
4. Fish o 0.5 1 1.5 

25. Amphibians 0 =J.-= o. 1 1- 1.5 ·"l 
L 26. Macrobenthos (no~ dOe.,lty am! ''""''""') =t ~ 

1

_ __3 

1

_ cJL- _J-_ ~ _l_ 
~ 27. Filamentous algae; periphyton 1 2 +- 3 __j L18. Iron oxidizing bacteria/fungus. - - - - I --o5 - -1 -- 1:5 - I 

b. Wetland plants in streambed - - jFAc = 0.5, FACW = 0 .75; OB~ 1.6S.Av = 2.0; Other = 0 _j 
Items 20 and 21 focus on the p;sence of upland plants, Item 29 foe~ on the presence of aquatic or wetland plants --

Notes: (use back side of this form for additional notes.) 
Sketch: 



N011h Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

·-- --- -- - - - ------- --- - -- ---- ·- -- - ---·-- --- -- -----. 
Date: ) / ).) j/ )_ Project: 'f? 7 )_ ____ Latitude:·- ___ - -· 

Ev<J~r: [ {J( t.1 M~~ Site: '-~- _ ___ _ __ _ Longi1ud~-- __ _ 

Total Points: 
::;tn<HIIl is at /I:IHsl intermittent 
if~ 19 or perennial if~ 30 

f" County: 
Other 
e.~J. QuacJ Name: 

__i\~601T]_O..!Q_hology (Subtotal :! l o. r l_ I Absent I Weak . - Moderate I Strong ~ 
/ ·t s~~:~~~Yousbe~ndban~- --- =t - ~ -J.- -+-=l~2 -~- Cf'--~1 

I 3. In-channel structure : riffle-poo!Seq~Oe - ·3 -a··-~--- --1 -~-- - - ·- 3 -
14. Soil textur~ or stream substrote sorting ~-- 1 ~ 0 _-_-_ 1-_ _ -- -±·· 3 . ~ 
~- Active/re_lic floodplain _____ _ t _o_-+- _1_+ __ __ ~ _J 
~ Depositional bars or benches _ _ __ ··- _ _ 0 _ __ CQ + 2 _ +- _ 3_ j . 
1 7._ Braided channel ________ · .t- _a_~-- 1 _, __ 2 _ _j_~ _ . 

)~ ~:~ue:a~ ~~;~:1 deposits_ _ ___ j_ ·---i9- -1_ ---l"p-+ _ ~ ---=t -!- j 

.- ~~: ~~:::~:ntr~ls == = ---=---~-- ~ ==t=-r; - 1-- -/y-+ -=-~J 
r-:3· Natural valley .or drainageway - ~-~t- _ 0 = j__ 0.5 ~ J- _1__ ~ -~ I 

13. Second or greater order channel on exjsting ;:""\ I 
l 

U~GS or NRCS map or other documented j No = 0 j_ Yes =u,..;-
evrdence. . 

a Man-made di1~hes are not rated; see discussions in manual - - -- - - -

....§.:__Hydrology2ubtotal = c{__J_ _ _ _ i- - -- -

L 14. Groundwater flow/discharge-· _ _ --+--0- L__1 __ __ ~ ·-4-- _3 _ _ _ 1 
15. W ater in channel and > 48 hrs sinc.;e rain, .21: 0 £. /!,-.. 1 3 

I Watf}r in channel -dry or growmg season _ j _ _ __ + _c-'_ __ .. 
116. Leaflltter .J 1.5 1 0.5 0 -1 
~ Sediment on plants or debris-- =-=-- --- 0 - - . 0 5 I _ 1_' _ +-' ·1.5 - ~ 

2 1ic debris lines or pi les (Wrack lines) ± __ o _I _ _ ~- _ _ (!)__ __ 1.5 __ 
19. Hydric soils (redoximorphic features) present? _ No= 0 Yes =(!!) __j 

C. Biology (Subtotal= 7, 7) 
f2o~. Fibrous ro.ots in channel · - _ __ ---r-~ =J- __ 2 ----r- 1 _ o __ j . 

21 . Rooted p~ ~nne! . - - · ~--- __ _ _ ,._2_ ~ _ _ 1 _ _ -=_j_ _ _= _0_ 

~:i::~~ ---- --n ' i I ~ -± L, :,: -l 
l25. Amphrbrans - - - - - - - . 0 =1= .5 I ,-- --1 B 
fJ6. Macrobenth~"";,.,,.,,,.,,buodoore) I o · - . . . - -1 1.5 ~ 

27. Filamentous a lgae; periphyton _ _ --~ 1 , _ _ 2 _ _ 3 1 l28 .. 1ron-oxic1izing bar.teria/fu'!_gus. _ _ _ ___ _ _ [!P~-- , O.b · _ ___ 1 _l 1 .~] 
_2

6
9 ".Wetland plants in streambe~--- _ _ FAC = 0 5; FACW = _9 .75; OBL = 1 5 SAV = 2.0: Other~ 
Items 20 and 21 focus on the prcsenr.A of upland plants, !IP.m 2Y focuses on the prest:moe of aquatic or wet! ant! plants. 

Nut!'!s: (u ~t! back ~ide of this fonn for addiUonat notes.) 
Sketch: 

--- --- -



North Carolina Divis ion of Water Quality - Stream Identification Form; Version 3.1 

--- --~ -- - -- - - - - - -
Project: /..(' 7 ) Dnte: ["/J. J //.J..r -- - - - - - - -- - - - - -- - - -

Evnluator: {._ { u ;t M ~ /' Si~b ~ {p __ _ 
Total Points: "\() -
Stre8m is nl least iniHIInittent fl. , ., County: 
if~ 19 or erennial if~ 30 

----- ·--
Latiiude: 

Longitude: 

Other 
e.g. Ou3d Nama: 

-A· G eomorrJ.holo9L_ (Subtotal = l "> L _ 1- Absent :r-= Weak ~ Moderate ·
1 

Strong -~ 

1 
~~- s~:u:~~Yous bed and bank -= =-=-=-± _ ~ .~I= -+ =· J__ g; _L _ ~ = _ 

! . .l:Jn-channel structure: riffle-pool sequence _ _Q_ _ . 7()~ t-'_ 2--t-- _3 __ j 
~oil textur~ stream substrate sorting. _ -~ _Q--=-t~-_T_ ... __ 2_ _ -k-~ 

5. Active/relic floodpla~ __ _ _ _ 0 _ . --· _1 _ .J_ _(f)_ +-•-' _j 
~ Depositionalbp~or benches _ --~~~~-- (1?- I 2_· ___ :'l_ j 

7. Braided channel 1-~ 1 :_I ~ 1 • j_ 3 

t·la ~:~;:~ ~~~:~:1 deposits == = ±- 0 ·-i ]{' - .J.-__ ~ ~. _ ~ j 

1

- 10:-f:leadcuts--· --· - -- GL + ~+ -.- -2 =+ -3 : 
11.Gradecontrols_~~-~ __j= O _, _ _ 0.5-) . 1~ - 1-.5-j-

~ Natural valley or drainageway __ I 0 ___ _ 0.5_ r- 1 , l30 
. 13. Second or greater order channel on exrsting 

L U~GS or NRCS map or other documented No~ Yes::: 3 _j 
evrdence. 

"'Man::;:;;;de <lltchus arP. nul r at~d ; ~Ae ditwussiom; in m~muai 

B. Hydrolonv · (Subtotal = .? • 'lL 
14.G~ound~r flow/discharge - - ·-- --0~-- f!:!- - - --2- ~---3- 1 

15. Water in c~annel and > 48 hrs ~ince ra1n , or -,- - - 0 - -+ 1' f. 1-- 2 -~-- -3- I 
1--W.:....:...:a~ter in cnannel - dry or growrng season _ _ _ __ -"'!(Z!f-::--:----. ____ -j 

1e Leatlitter · - _ __ 1.s - ----1!l.kL o.5 . ~~ _o=-_ 
[J!. Sediment on pla.nts or debns __ l§I 0.5 ---1 _ 1 __1c5 I 
~- Orgnmc debns lines or piles (Wrack line.&_ ·~ _ __ o __ I~ . · 1 . 1.5 

19. Hydric soils (redoximorphic features) presend N_9 ~ Yes =~ _ _ _ 

C. Biology (Subtotal= {p ) 
120°. Fibrous roots in channel _ T - 3- 1- -(!2_ 1~ 0-J r R_ooted plants in chann?.l - - . GL -- 2 r - 1 __ o - -

. Cra~ · · __ -~ ~-~ 0.5 L __ 1 14 
~
'-~!: ~;~~lve_s__ _ ___ --·--r·_ ~·· ' * =t- --~ __ 

1

_,5 ' 
25.AmphibiHnS - - ---- ~- 0 - j-. ~ -1-- 1T--
26. M_acrobenthoS (~iv~7sit;-and abundance) _ _· _-- 0 1-~ _·_ __1_ _ _,_ ~ -] 
27. Filamentous algae; periphyton · N 1 2 - · I 3 

128 I n.oxidizing bacteria/fungus.-- - - --~----=-=- ~ _l_ 1-__j- - ---1.5 
Wetland plants in streambed FAG = 0.5; FACW = 0. 75; OBL = 1.5 fJAV = 2.0; Other = 0 

-~ - - - - -- --·- -- - - - ·- - - - --· - - - - __j 
Items 20 ~nd 21 focus on the presence of upland plants. ltern 29 focuses on the presence of aquatic or wetland pli:lnfs. 

Notes: (use back sidA of this form for additional notes.) 
Sketch: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

Date: f/J-}/ IJ-. Project: - ~ (, 7} La1i1udc: 

Evalull1or : {_ f { lt Iff. 1ft t,. Site: ,_::1_ Longitude: 
- - -

Total Points: 
}.} Other 

~Iteam i~ at least infP.mllttcnt County: 
(;l.i:J. (/JJArJ Namv: 

if ~ 19 or erennlalif <! 30 

A. Geomorpholog.i'_j§ubtnlal :=. _j}.£__) -·· ~ Absent I WeaC I }loderaie TSirOng-1 
r 1 ~. Continuous _bcu r~nd bank 0 I 1 ~ tl? I_~"_., __ 

2. Sinuosity 0 1 - l};[_=+= :~ _J 
~ ~-channel structure: riffle-pool sequence__ . 0 _ _ j 79=:}. __ 2 3 __ J 
tH~!:::~~~~= ;c::~~~=i~ ~ubst~ate sorlin~j - I . . ~ _J_I-=:IP-= 1-=-- _I_ au ' ~ ---
~ Depositlonalbars or benc:hes . ~ -1- - 1 _ _ 

1 

_ _ _ 2_.± _ _ 3 j 
__ Braided channe_l _ _ _ _ _j_ _Tff ___ j 1 . 2 · _ _ 3 ___ _ 

9 0 ~:~:;~~ :~;~:1 depos1ts _ _ ·--------+ ~---; cp . __ +- I ;-- ~ 
10.Headcuts ·- - -- - - - - - -0 ~-17- -·- - -2- ·3 --! 

1 ~~- ~:~~:~c~~~~~~-5or-~rainaQeway~ _ =-=r~------~·~ I ~ . .Jb j1 

13. Second or greater order channel on existifl!l · 

L U~GS or NRCS map or other documented No ={§;) j Yes = 3 
ev1dence. . 

~ Man-1w1rle .dilches o~e net rated; see discussions in manual 

B. H drolo.9.Y.J§ubtotal =· f. ( ) ·- · __ . - - - - .----
14. Grou:-~dwater flow/clischarg_e _ _ __ _ -~· 0 =r-=z:p __j_ 2 3 ---, 
15. Water in channel and > 48 hrs ~ lnce rain, .Qf 0 /' ~ 1 2 · 3 1 

___ Water 1n channel~ or grow~ea~ . __ _ _ ___ L.:../ __ __ 
, 16. ':_enfliHer - - - - - - · _

1

_ ~-± (p i 0.5 ~ 0 . 
17. Sediment on plants or debris , 0 ~ L 1 1.5 
18. Organic debris lines-QrPiies (W;:a-Ci<Jines)-=_1- 0 _··-_- @L- .5 . -~--- 1__ 1-.5- --, 
~Hydric soils (redoxlmorphic feature~) present? . __ No , 0 · Yes@ __ l 

C. ~!ology_ (Subtotal= _ _ _k_ 
~ibrous roots in channel ~. ==cL-~ _L_ _ --3- · 8~2 1

1
1 I 

0
0 1 

" . Rooted plants in channel _ · _ t- 73J 
·~;:~~~ __ · ____ --- --~ ~- ---¥ ·~ ~ ~ y~· 

;:~,b···· --~ _-_ 0 u-® I ~ ~· ~~i 
26. Macroben1hos (noto "'"~'~ ""' """"'""') I 0 _ _ ~· - 1 ---1.5 
27. Fila~ algae: penphyton a!) __ _ _ 2 3 _ _ _ 

L_?8. l~on oxi~~ing bacteria/fun~ (!!2_ 0.5 1 1._s_ _ I 
'. ~etland piC:Ints in stream~ FAC = 0.5; FACW = 0.75. OBL = -~ .5 SA_V = 2.0: Other == 0 

Items 20 and 21 focus on the presence of upland plants, Item 29 focuse;; on the presence of aquatic or wetland plants. 

Notes: (use l>acl< slrJe of this form for ;,rlditional notes.) 
Skotch: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

- -- -- -- - - -------- - - ·- - - - - -
~e: '£/), ~ // J.._ Project. '{ /, 7 ) 

Ev11luator: (_ f { """" M ~r Site: 7 ""L 
Total Points: 
Stream r:; 1l r least lntermii/HIIt 
if'<! 1 {:1 or perennial if ?. 3U ).7 County: 

Latitude: 

Longitude: 

Other 
e.g. Uuad Name·: 

A. Geomorp_hology (Subtotal =:=_J r- ) +- Absent -1-Weak =-1 Moderate _L Strong · ] 
Ga. Continuous bed and bank 0 I 1 2 ~ 

I• 2. Sinuosi!L_~ =-----=--= t ·=O ·±' .· ll"J -~-2 --~ --· 2_ -j 
_ 3. In-channel structure: riffle-pool sequence_ ~ _ _ _ o__ ~- --~~ (J) 3 _ _ ~ 
~I texture or stream substrate sorting _ _ ____ __ 0 _ _ 1 _ _ _ 1_ -J--. ___CQ-+ _ 3_ -I 
f-~·~ive!relic floodplain -± 0 _,L 1 - I-~ 3 
~- Depositionalb'arso;:-be.nches _ _ -_ -.--- - 0 __ , __ Q? =- __ 2 - . __ }__~ 
j7. Braidedchannel ·--- - _ _ . · 

1

_ J§!_ _ _ ___ 1_ 1 _ __ 2_~ _3 __ 
ra. __ Recent alluvial dep?sits -- .. _ _ ·- -- o_ I (t? ,__ -2- - _ _ .3__ I 
;~~~~vee• =-=---=-= = ·i=-t I ~ ~-~1 -t 1;-=-_ 
11. Grade controls __ _ _ _ _ __ __ __~Pl_ _I__ __ _ _ d2 _ _J 
12. Natural volley or drainageway 0 - ---· · I 1 J _j 

I
. 13. Second or greater order channel on existin_g --~. - · ·-- -- .. 

USGS or NRCS map or other documP.nted No =<19 Yes = 3 J 
evidence. 

"M:1n-made ditches are nor rilted; see dis~ns in manual 

B. Hydrology· (Subtotal =· /, • ) L. _ _ _ _ _ __ ·-
r 14. Groundwater flow/disct:a~ -- - - _ I _ __ o - - - - - & _2 _ _ -=---r---=-3 I 
~Water In channel and > 48 hrs since rain, .2! + 0 1 t tp T -3 
~~.Yater in channel - dry ~r growing se<1son_ _ _ _ 1-- ___ --1 

16.Leaflitter 1.5 ~ 0.5 ·· 0 
1 7 Sedif!H:mtoJl_Eiantso .. rdebris_----=-__ 0__ · . -, ~- 1.5--

rganic debris linAs ur piles (Wrack lines) _J__ _ 0_. _ _J_ _ _ _ ~ 1.-5--
~ric soils (redoximorphlc features) present? L. __ No = 0 ----- ___ Yes ~---_j 

..-
C. Biology (Subtotal =~~ ) . 

~.Ebroos ro9"1ncha.. mel . I ] I -@T 1- 1 _ I ·~ 
~~·~edplantslnchaunel __ · __ _ _ ~ 2 j-_ _ _ 1 _ __ ' _ _ =--X=-_0_~ 

·~22. ~::fr~:: . --~ -~ = -.-_j- -.- :1: ~· ~ j :3: . 
Amphibi~ ------~~=-c9L. 2 0-.5-- _ _ _ 1 . ·~ - . 

~- ~acrobenthos (note diversity and abundance) _ 0 (Q.y_ 1 _: _ _ 1..5 ~ 
1 27. F1lamentous fllgae: perirhyton ~l.T' 1 2 3 

12
6

8.blron oxldiLing ~acteri ~/rUil9us. _ _ - - ~ ' 0.5 L_ 1- - I J2_. 
29 . W~tland plants in streambed _ _ _ _ ~AC = 0.5; FACW = 0.75: OBL = 1.5 SAV = 2.0; Other= 0 

Items 20 and 21 focus on the presence of upiM d plont~; . Item 29 focuses on the presence of aquatic or wetland plants. 

Nol<J~~: (use back side of !'his forru ror rlrldltlonalnotcs.) 
Sk1:1tch: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

--- - - - ---- ·- --
Oaht: f/ J, '-f// !:::___ _ _ ProjP.ct: '[.1,_7.~3~ 

Evaluator: {_ {" 1ft wt.er Site: 7-).. _ _ _ 
Total Paints: 
Sf(f<Rm is •1t 11:1~·'' Intermittent 
if?. Hi or perennial if~ 30 

County: 

latitude: 

LongltudP.: 

Other 
e <J. Quad Na11tf! : 

A. Geornorpholog~ (Suhtotal = l _6. ~ L r Absent+ Weak -i- Moderate_-+~trong I 
~ Continuo~eci and ban~. _ _ _ _ ---t- 0 _ 1-- - -1 _ __ I___ 2 _. _ _ $_ _ 

2. Sinuosity 0 ('t) ~ 2 -1- 3 J 

1

2._ In-channel structure· riffle-pool-sequence = I 0 --r -tf _(J)_ _ L -·- 3-- J 
4. Soil texture or str~ substrate sorting_ ·- _ ~ _- _ _ I __ 1 _ ·-~--F= 3 _ -J 
5. Active/relic floodplain · 0 ---+ 1 ± 1'- 3 _ ~ fi ~:~:~::~~:,; o' bencheS _ _ ---=_- I & -- I~ ~-- . _ _ 

2 
~+. _ -~ _j 

1

• Recent alluv;atdaposits === = ± 0 =t. . 1_, __ <:20:: - 3-_J 
_ _ Natural levees _ _ __ _ _ _ _ _ _ _ 7f!J_ 1 _ _ __ 2 _ _ _ _ __ .2_ _ 

. HeadCLJts · 0 =-t!) , ~ ± 3 -j 
~~econtrols _-__ --~ ± __ 0 _ _ I __ 0.5 ~-~ . -~1 .... 5~_-i_ 
~· Naturalvalley ~~drainagewaL _ _ _ _ _ 0 _ _ ·- - 0.5 _ _ _ _ 1 _ _ __ =-!!2~ 

13 . Second or greater order channel on existing 

L U~GS or NRCS map or other documented L_ No "' 0 j_ Yes(!) 
evtdence. 

a t\1£1n~mad·e dUches are not 1ated; see di~cussions in manu~l - - - - - - - - - -

B. Hydro_!Qgy_ (Subtotal =· _ _7 ) _ __ _ _ _ __ _ 
I14 .. Groundwaterflow/discharge ___ -- I _o_ .=I--~ I _2 ____ . _ _ 3 - 1 
115. Water in channel and > 48 hrs since rain, gr 

0 1 
, · fli'l I 

Water in channel - dr:i.QL.growing season__ --·-±· =t= ~-- 3 _ 
10. LP.aflitter · _ _ _ _ _ ·J.5 __ @ U.o __ . _,_· ____ o ___ . ~-~m~onp~o~~s _ _ ._ _ _ --f=_o__ _ __ 0.5 -~ --~ -j 
18. Organic debris lines or piles (Wrack line:1__ _o__ _ _ ~§:C ; _ _ 1 __ I 1.5 =:J 

119. Hydric soils (redoximorphic fMtures) present? I No= 0 _ _ L Yes Qs? · 
C. Biology {Subtotal = <{.) ) 
~ . - . 

20 , F1brous roots 1n channel 

21 . Rooted pl<lnts in channel 

22. Crayfish 

23. Bivalves 
--~-t --:;5 t _l ± 1:5-~ 

· ~~: :~~n~ --- -------__ , __ -t ~· o -~ -r ~ ~--- 1 
26. Macrobenthos (nute rJivcrsity ano abund~nce) ~ 0 :s 

2

1 __ 1

3

:s _ -
27. Filamentous algae: periphytor_)_ 0 
~ron oxldiziny bacteria/fungus __ _ -- (1!). 0.5 _ _ , --1- _ _ 1_.5 __j 
1 2; . Wetran_d plants in stre~rnhed _ _ FAC = 0.5; FACW =.0.75: OBL = 1.5 SAV = 2.0: Other = 0 j 

Items 20 and 21 fot:us on the prAsence of up1end plants, ltern 29 focu~es on the presence of aquatic or wetland rlnn t~ . 

Noles: (use bnck ~ide of this form for ;;.dditlon<JI note!;.) 
Sketl'.h: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

~e: r I J,'f I J J- _ _ P_rojcct: y. 7 L. --- ·- --
Latitude: 

Evaluator: C.. Pf~t-•llnlr Site: 7 - _'-('---- Longitude: 

Total Points: _. 
Stream is al /~;e~st intormiltRnt j () ) County: 
if<: '19 orpercnnial if ~30 } • - -----

other 
e.g. Quad Name: 

A_. Geomorphology (Subtotal = / Lj ) ! AbsenC__ Weak Moderate :~tiong I 
I r. Contlnuous bed and bank __ ___ _ _ _ __o_ _ ,__ 1 ~ 2 ·-- ~ 
~_Sinuo~ ·- - - ___ ___ _ I 0~..--{!2 . 2 . 3 __ , 

r 

3. ln-~hannel S!ructure: riffle pool sequence 0__ _ _1 "/5"' . 3 __ 

4. Soi! t~r stream substm le sorting ___ 0 1 __ 7J> 3 _ 

_ 6. Active/relic floodplain __ _ _ _ _ __0 6 1 2 3 ~ 
6. De~ositional bars or benches _ __ ·--- ~· o . Z!:) 1

_ 2 $. ' 3 
7. Bra1ded channel _ ___ · {!!2 1 2 . ~ 

8. Re(;ent alluvial deposits 0 2 3 
_9~Nat~jc;llevee~ ---~- (Jl 2 _ _ _ 3 _ 

10. Headcuts 0 2 3 . 

1 (!??1 --- - __ __ o _ _ --+-
12. Natural valley or drainageway 
13. Second or greater order channel on existing 

USGS or NRC:3 map or other documented 
evidence. 

"Man-made~di::..:_tc-he-s-are not rated; ~ee discussions In manual 

B. Hy_drology (Stbtotal ::: ' , ,- ) 
14. Groundwater flow/dist.:harge 
15. Water in chann,;i and> 48 hrs since min, or 

Water in channel - dry or !=jrowing season 
16. Leaflitter 
17 .:_Sediment onpl:~nts or debr_is _ _ _ 
~g_anic debris ines or piles (Wrack lines} 

19: Hydric :;oils (redoximorphic features) present? 

Notn,;: (ui':A back sidt? of this form for oddition<~l not!l!l .) 

0 __ _._ 

No =@ 

0 

1 1.5 

YP.s = 3 
_ ....J.... __ 

Sketch: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

- - - - -- -- - - ---- --- - - - --- - - - -
Da.te : f/.i1/1J, Projc~(, 7} 

- - - -
Evalu:ttor: {_ {J{IIf..f'llfll~r' Si1e: 7-) 
~--------~----~----~ Total Points: 

Str~i:fm is at ,.,..,,,st inllfmniffl';nt ).. J 
if ;;:. 19 or persnniHI if ~ 3U 

County: 

Latitude: 

l ongitude: 

01her 
"'·9· OIHJJ Nl:l/11&: 

A. Geomorebs>lo9Y.J.Subtotal = /0. ;- ) ·,A~sent We<!k_, Mo~ate ]_ Strong_· _1 

1
1''. ContinuclJS bed and bank . . _ _ o I _ _1 --~-- , _ _ (!) j 
2. Sinuosity _ o _l_ --§' 2 I·_ ~-
~ 3~channel ~tructu~fle-pool sequence ~ ___ 0 ·--~--- I . _ _ 2 - · ___ 3___ , 

4 . Soil texture or stream substrate sorting _ _ __0 _ _ .. _ _ . _ .. _ 2_ . _ _ 3 __ l 
5. Active/relicfl()odplnin _ _ _ _ _ ____ , _ _ 0 ~-=.JY- __ 2 -~-3 _ _ _ =-.__j 

~Depositional b_l'l~S or benches ___ ----.:t-· rr - - _1 _ _1 ___ 2 _ · __ I. -___ 3 _ __ _ 
7 Braided channel__ __ _ _ _ _ _ (!C _L _ 1 _ _l ___ 2 __ _ . _· _ _3_ J 

_ _ Recent olluvial deposits _ _ ·- - _1'1 _ __ L 1 _ _ . __ 2 -- J--3 __ j 
9 Natural levees . ~ 1 1 4 .. 2 3 

Hl• ~;:::~"''~'' .. = •=-i=- r- . j ~ -+-* - 1 ;35 l 
12 . Natural valley or dra inageway 0 · 0 .5 1 ~ 

,13:'Second or greater order channel on existing_ _ _ _ - - - - J 
l USGS or NRCS map or other documented No @ Yes= 3 

evidence. 
0 Mnn-made ditches arH noi rc:~tcd; see discussions in manual - - - - - - - - -- --- - -

8 . H drolog..'i..J§_ubtotal = b ) _ _ __ _ 
14. G ro undwate r flow/?ischarQ_e_ _ __ I __ 0 --1 (f)+ 1 

_ _ 2_ ·=t 3 l 
15. Water !n channel and > 48 hrs since rain, or , 0 1 ' ~ 3 

_ _ Water 1n channel --~ growing season__ _· _ _ _ -t __ _ 
, 16._Leaflttter _ _ _ __1_5 _ _ 1 _ _ f ~-_L _o_ ' 

17. Sediment on plants or debrts ± 0 =~- 6.--sy- 1 1 5 ~ 
1H. Organic debns lines or pilt:s (Wrack lines)-=._ = 0 L ~ 1 -<rr)_.-5 
19. Hydric soils(redoximorphicfeatures)present? __ No=O ___ --. _ Yes 1.5 _ _ 

C. Biology (Subtotal = ' ' ,- ) . 

, . . :=-;~:~~;~,:;;~,---~ I Wi=y- r-~ : ~~ 
_ Crayfish_ · _ _ ·-- · - · _ _ - - ·-- · 0.5 ~ 1._5 _ . · 

-~!: ~f~~lves __ · _ __ 1i=- :\ I ~ j· ,"5 
25. Amphibions - - - - - . t'!'l> - -, .-. - - 0.5 ·1-- 1.5 

26. Macr~bt:ntllos (uote div~rsity n. nd abundance) ~ 0 =J· @ 1 1-5 I 
~7_ Filamentous algae; periphyto_n__ __ - · _C!'2_ _ 1 _ _ _ 2 _· __ __3 _ _ 
28. Iron oxidizing bacteria/fungus. _ _ _(§) _ 0.5 _ ___ _ _ 1 . 1.5 

-'Petland plants in ~treambed - - · FAC = 0 .5 ; FACW = 0.75; OBL "' 1.5 SAV = 2 .0; Other= 0 
Items 20 and 21 focus on the presence of upland pl;:mts, ltern 29 focuse::; on the presence of aquatic or wetland planL.:; . 

Notes: (t•Sf'l back side of this form for ;;;tfdltional notes.) 
Sketch: 

------------ ----- ----- - ----



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

- · 
Oale )' /J c· I 1}... - · Project 't~ 7]_ 

1-~-v-al_u_u..,.to_r_: ___ f...:.,~;;:f4.~/lt't::..:...;.,.:.:....:::f!.;.;r;....._-,--S-it_e_: _7. - b_ 
Total Points: / 
SfrtJttm is at luOJst intermiltP.nl j. , ') 
it ~ 'I Y or mm:nnial if :• 30 

1 
County: 

Latitude: 

Longitude: 

01her 
A g. Quad N<im.,: 

_!::. .. Geomorpho!ogy-(Bubtotal = /I ,)' >==F-' Abs
0
.0nt 

1 

We
1
ak 

1 

Mo'WatO I 5"~"9 I 
1". Continuous bed and bank .J ---
2. Sinuosity 0 _L!2__ 2 3 , 

3: ln-clla~1nel structure: rirfle-pool sequence . _ 0
0 

- -
1 ---=rJ;~ I _

2
2 £3~ _ I 

4. Soil texture or strea!n substrate sorting 1 _w _ 
5 Active/re.lic !Joodplain _ ~ 0 =-r ___ 1_ _ ~--- _ _ 3 ___ ! 

()epositional bars 01 b~nches _ _ _ __ ~- ___ o _ __ 1-____ (fL_ _ _ 2 _ _ _ _ _ 3 _ _ -~ 

Braidedchll~~-- _ _ __ _ _. _ _ {!1) 1 · - - 2 I --3- __j 

t
- ·~., ~:~u~~~~ ~~~:~:~ deposl~ __ ==t-cP -3 ~ r I ~ ____ ~ ~ 

10. ~dcuts-- -- - - - -0 - - @ - -2 ~-3--~-

11. Grade co~ --~ ~. -~ ~ 1 0.~ - · _ ~ . -5--
~ Natural valley or drainage.way __ __ 0 _ __ ~ ~ J (§? 

L3. Second or greater order channel on existing ~--=- ..,..~~ 
USGS or NRCS map or other documented No t.,..O/ Yes= 3 I 
ev1dence. . l . 

8 Man~itches are not rated; see discussion~ in manual --

8 H drology .(Subtotal=· b ) _ · __ _ 
roundwater flow/discharge 0 0 ~-oJ" -r 

--ate,: in channel and > 48 hrs since rain, .Q! -
0
- - - -

1
- -r 

ater in channel -- dry or growing season _ _ _ _ - --=--- ---,.~~-
16. Leaflitter 1.5 1 

~Sediment on planiS_o_r-de- b!i_s _ _ · 0 ~--...... ~.- +--- -

1

18. Organic debris lines or piles (Wrack lines) I 0 ~ 
19. Hydric soi ls (redoximorphic features) present? ~-- _ _ N_o .... ==--=-0---" 

1 
C. Biology (Subto tal = _ .{? ) . , _ 
~Fibrous roots in channel _ 3 {!) t ---.- 0 = I 
21 D. Rootedplants_~n_ne_l __ 7JZ ___ ~2 -t 1 ___ o _ _J_ 

~~ ~:::::~ -=--= · ~d~- I .. : •: -- ~ .... --fs __ · 
25. Amphibians 0 @'> 1 1.5 
26 Macrobenthos (note diVersity <mtJ abundan~ ~ 0- - - - @ - · 1. 1. 1.5 --

27 Filamentous algae; periphyton =tV.= ·r 1 2 3 

28.Firon ox1diz1ng br.tcteria/fungus. ~} 0.5 1 -----· _ _ 1_._5 __ -l 

i 29 .. Wetland plants In streambed : F AC = 0.5; FACW = 0. 75; OBL = 1.5 SAV = 2.0; Other = 0 
b Items 20 and 21 fnr.us on the pres~nce of upland plants, Item 29 rucus~:s on the presence of aquatic; or wetiRnd plants: 

NotAs: (use back :;ide of this torm Fo1 additional notes.) 
Sketch: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

~e:.YJ:'f/J)-~-~roject~ 7J 1 ~fitude: 

Evalu~tor; {.,. jJ { UiHM#"' Si1e~___]-7 _ _ _ Longitude: 

Total Points: Other 
Stream i.~ RIIHU:i/ intormittent ., r~ Co llnty: &.g. (.)(I.Jrl N iWJt'J: 

if~ 19 or perennial if <: .30 } I • _ _ _ --- - - - - - --- _ _ __ - - - - - -

A Geomorpholo9l'_jSubtotal c .. J).. ( l 1-AbsentT- Weak_ ] Moderate -:- Strong II 

1 ~. Co.nthuous hed and bank_ _ __ __ _ _ 0 _ _ _ _ 2 - - 1--(!)_ . 
I_ . ~~~~el stmoture~ffte-po-"'-'equence ___ _ l_ J_ I :-~-- ___ ~-I 

Soil texture or st ream substrate_ sorti_ng _____ .. _ _ o ___ _ _ 1 ~ ~-- L _3_ -j 
Active/relic floodplain _ _ __ ____ --'-· _ 0_ =i __ 1 . -J- _ 2_ _ _l_ -_Cf) __ 
Depositional bars or benches _ _ ____ 1- o _ _ _ __ cL +---2 _ _ ;-- _3_ =i 
+~~~.:::;•~epo'"' -~~--=-i~ j=ck_i- ~ ·_ . ~ · - ~ 
~~ ~e~~~~:vees __ _ _ ___ _ -+ ~-- __ ~-1 __ _ ~ ----=--t---~---~ 
11. Grad;ro;:;trols - = _-----. _ 0 . O.tt=· . fJ> --+-- 1.5 --j 

U1. Naturalvalleyor drainageway _ _ t- _ 0_ 0.5 _ _ 1_ - - ·- 1!!)_1 
f13.'Second or grea\~r order channel on existing /'!:? 
1 USGS or NRCS map or other documented No = 0 Yes LV 

evidence. ' 

Notes: (use !Jack side of lhis fom1 for additional notes.) 
Sketch: 



North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

OatH: )/J-'f//J- __ Project: '/t 7} Latitud_e_: _ 

1-.-::E_v_;._lu_a_to_r_:_C_...:J'::......;~;.;;U~WJ,;..:_tft~.=.:~~..., _s_it_e_: _ _ _ )_ ..... _ <r__ __ __ Longitude_: __ 

Total Points: 
sr~am 1.$ at ieast inl/:!1!11/ltent 
if~ 19 or perennial if<! 30 

County: 
Other 

A. Geomorpholog~ (Subtolol~ (' ~ _AbSent ' wOOk I Moderat~g . -, 
~Continuous bed and bun~. ·-·- - _ __ ---+- _o__ I ' -7!) 1- 2 3 - -1 
JTsinuosity . 0 ~ ' 2 J- 3 ~ 

3. l n-chanrJ~udw:e: riffle-pool seqt~ - - - - «!/ ' 1 -- ~ ? ·~ 3 

~ Soil texture or stream substrate sorting ---t _ b2 ~- 1 __ 2_ -=_ __ 3 ~ 
Active/relic floodplain ; ~ -+-- 1 2 _ -f-- 3 

_D~positional ba_r~ or benches==:.~ ~-- __ _ _ 1 _ l _ 2 _ · +· 3 _ _ 

IT.-~~a~:~~a~~:~~e~epos~ - - -- -- :f <? t --i_ I -+ --; - -; =j 
I t: :~~ --=---=-----=------=----~ =a;--- ~ .... I b ~ . ; --= 
~Grode controls __ _ _ - - -- += ([Yo _j 0

0
:6
5 

'
1
1_ _ . Jb ~ 

~- Naturalvalley or drainagewa-'-y-,---~-.-- _ I -
13. Second or greater order channel on existing A _L_ _j 

I USGS or NRCS map or other documented ~· No =~ Yes= 3 
evidence_ 

0 Man-mRrle ditches nre n-ot mtod; see discussions in manual - - -- - -

.JL.tl~drolog~ (Subtotal = J.C )._ . , __ _ .. _ _ . __ _ 

r 
14. Groundwater flow/discharge f tJ? 1 1 += 2 ~ ~~ 
15_ Water ~n- channel ann > 48 hrs since rain, 2.!: - -0 r A ~ -2- -=E· ;-l 

_ Water 1n ch<mnel -- dry or growing sea~;on _. _ _<-Y__ .. __ 

,!.6. Leaflitt~_r __ ·- - _ _ _ _ __1.5 1 =-4P· 0 J 
17 _ Sediment on plan tEO or d abris _ _ _ _ _ . 0 _ 1_ _ _1 f'l _ _ 

18. Organic dP.hris lines or piles (Wrack lines) 0 1 1.5 ~ Hyd~s (redo,;mo~nw,es) preseotd - - ~.= 1.5 _ _ _ 

C. Biology (SLtbtotal = ~ ) _ _ _ 
20 . ribrous roots in channel ~· 3 

21_b. Kooted~ -in channc.l -A\ +' 
22_ Crayfish · -----==-- {$ -
23. Bivalves -~ 
24. Fish -- ' 

Notes: (u:.;~ back side of this form fnr addiUonai110tP.s.) 
Sketch: 



• 

North Carolina Divis ion of Water Quality - Stream Identification Form; Verslor. 3.1 

- - --- - - - - ·· ·-- .. - --.. . 'f (, 7 } _ _ _ _ _ L_a_titudo_: _ _ _ 

2-10 
Total Potnt~ : • si · 
Stream 1:; <II Iea~l interm/ttl'!nt '} / 1 . County: 
it z:. 1 f:l nr nerenmal if :-: 30 1- • __ _ _ 

Lo ngitude : 

Othe r 
A.q. Quc;cl Nulltr:: 

·- --1' I 

_ _j 
A. C?..E?.O~_orphology (Su_biotal = I J..- . J · · :Absent I Moderate-: 4 -:Strong 
1". Continuous bed and bank o - ---i-1 -__ -_ -w-, t ... I 3-, -=----l 

I , 
2. Sinuosity 0 , 2 I -jL--_;_ _ _ 

3. In-channel stru~ure : riffie.-pool ~~q~ence 0
0 

1 

2 ~ 3 _ I 
4. Soil texture or_stream substrate soriinQ 2 3 -j 

.?.· Active/relic floodpl<:l in --+- - 0 - --i--- 2 CJ;F' 
6. Depositional bars or benches -~--0- --~1 .. 2

2 

! ~33 .. 
7 . ·Braided channel - - --- 1 (g) . -

8. Re~nt alluvial deposi~ .. ·- - - - - ·· - -, - - rth 02. -~--~$=$22 .. . 
3~ . ·-·:. 9 a Natural levees . ~ 

10.Headcu5 -----------~--~o~---

11 . Gn~de contro ls _ _________ ... _ _ _ _ · (fp_ ·--+-- ---- t--_.1-...- 1.5 ! 
i (Jl 
I 0.5 

I _12. Natural valle~' or drainageway ·-+-- - -0_. _ b/ - l .. -~· .5 
13. Second or greater order channel on.ex!sting 

USGS or NRCS map or other documented Yes = 3 
eviden~. 

0.5 
-·-

No f) 
Man-ma<1e ditches are not rabid; see d1scu~s•ons 1r. manual 

8 . H~~qJogy (Subtotai __ = __ 7_ -L.__ 
~ 14. Groundwater flow/discharge 
; 15. Water in chan-ne l and > 48 hrnsince rain, or 
I Water in chann~l - dry or arow lnq s£ason
I 16. Leafiiiter 

17. ~e~liment on plants t~l_d;...e_b_ri_s __ -c-:-_ 

18. Organic debris lines or pi!~.? (Wrack lines) 
.. ! 9 . Hydric soils ( rcdo~irnorph ic i=atures) pres_e:..:.n:..:.t~_? _ _ 

3 

3 

0 

0 

3 
1.5 

25. Amphibians 0 .5 1 1.5 
----- ~ · . 

' 26. 11/lacrobenthos (note diversity and abum.Janct~) 0.5 1 1.5 
· 27 . Filamentous -a lgae; periphyton , ,. 1 2 3 

28. Iron o;idi;;)Q bacteria/fungus. - _ :·· ..p, 0 5 -- _ - 1 . ~- ,1_._-5_-_-_ ---i-1 

29°. Wetland plants in streambed I FAC = 0.5: FACW~ OBL = 1.5 SAV = 2.0; Other ::: 0 
Items 20 and 21 fo.-JJr. on the prese~·of uDiand plants. Item 29 focuses on t;m p~ce of aquatic o1 wetland plants. -

Notes: (usc back $ide of this form for additional notes.) 
Sketch: 

II 

• • 
• • • • 
• • • • ! 

• • 
~ 

' • • • 



.. 

North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

Latitude; j .. Date_: r I l'i/1 J-- - Projer.t: --C...-:..--'-->::..__. 

1 Evaluator: L.. f/ u,mii'I~Y . Longitude: 

Total Points: Other 
~am rs al ~-! imeim!ttr:nt 
if?. 19 or arannl<~lift!:. .10 

:-.g. Ou1:1d NamF:: 

~.A:: G_~omorphology (Subtntal = /)... .)BAbsent __ :_· - ·Weak 
! 1¢. Continuous berland ban __ k_ ____ __ 0 ! 1 

!_2. Sinu 
- --r ;r--;· osity 0 

3. In-ch anne! structure: riffle-pool s~g_~en:e 
4. Soilt exture or stream subsirate sorting 
5. Activ e/relic fioodplain ---·-·-- - · 
6. Depo sitional bars or benches 

·-· 
7. Braid ed channel ---
8. Re:::e nt alluvial deposits 

rallevees . . 
dcuts -- -
e controls 

Jral valley or drainageway 

nd or greater order channel onexjstlng 13. Seco 
USG S or NRCS map or other documented 
evid ence. 

I 
I 
I 
I 

i 

: 

i 
! 

' M<m-mMe ditches are not rated; see d1scuss1ons m m~nual 

_1:3. Hydrolof-W fSubtotal = fr ' -
14. Gnoundwaie r flow/discharge 

nnet'imd ;- 48 hrs since rair.. ill 15. Walerm cha 
\1\{_at~r in cha nne I- ~rv or grov,~no se?.son 

; plants ordeb~s- . 
18. Organic deb 

19. Hydric soils 
ris lines or piles ~Wrack line-s_) _ _ 

(redoximorphic_~alures) present? I 

0 (jJ - (j;l 0 

liP 1 

. l!7_ 0 ·-- I ~ J 

0 Ci2 
_a;>_ --

! 1 I I 

D 
.. 

0 ' I 

!') i 0.5 - I 0 l 0.5 I -
No =(§) I -· 

-
0 1 : 

-
0 1 

I 

i ·-
1.5 1 

0 -~ ·-· -· 
0 - {_d::J 

No== 0 

Strong __ 
3 -- ·-

2 3 -· 
2 3 

2 3 

2 Ct./ 
2 3 .. ---
2 3 - ---
2 ! 3 

2 3 
2 i 3 

T 1 1.5 

0 I 1.5 

Yes = :> 

I '6) 2 

I (j) 3 

--~ I 0 
1 I. 1.5 

1 ~1.5 
- Yes~.5 

·~ 

l 
I 
: 

I 

I 

I 
~: Biology (Subtotal = 1. 7[ ) 
20b_ Fibrout. roots in channel 
21". Rooted plants in ch~::.n:.::ne-'-1------
22. Crayfish 

3 

3 
j. (g) 

I -· ~--~--::==~---~--~ 
0.5 1.5 

23. Bivalve~ -,--..;,;_ ___ _ 
24. Fi~h ~ 
25. Am:-- -ph-i-bi_a_n_!'i ---- 1il} 

0.5 
0.5 

2 3 
_____ 1 __ ~! __ __ 1_.5 __ __ 

1.5 

26. Macrobenthos (note diversity and ::.a_bu_n_d:.::::! I__;ICe;.;:.!,_) ---+---~'<.;~'\-- 1 1._L_ 
27. Filamentousa!gae ; p~riph~rt_o_n_- _____ --~2__ 3 

28. 1ron oxidizing bactetia_lfu--'ng"-l_Js_. _ _____ ---=--~~ -- 0.5 __ 1 , 1.s 

0.5 

I 29". Wetland plants in streaJ!lbnd I i-"AC = 0.5; FACW ~ . ' ) OBL = 1.5 SAV = 2.0; Othar = o· -- - -----
ttP.m;; 20 nnd 21 focus on the presence of upl!!nrt plants, llem 29 focu.;m; on tne pres_ ce oi aquetic or wetland plants. 

Notes: (use back side of this fonn for adcHtional notP.s.) 
Sketch: 

--. .. _____________ ---- - - - - ---

• 
• • • • • • 
• • 
II 

! 

• I 

~ 
• .. 
I 

II • • 1 



• 

North Carolina Division of Water Quality- Stream Identification Form; Version 3.1 

~~-te:_)_/ J-_ lf--=---/ _/ J--___ Pr_oject: 't t?} 
1 !:valuator: t;. J' {it lilt. tiJt.J!y' Site: 7 "'Jj_ 

Total Points: 
Stream is at least intermittent 
if> 19 or oerennia/ if o-:w 

County: 

4. Soil texture o~_S.!~am substrat_e sorti:-~g 
5. Active/relic flocdpiain 

- -···· ·-- - - -··---------· 
6. Depositional bars or benches 
7. Braided channel 

r:- ··--···· 
1 8. Recent alluvial deposits -
I 9 a Natural levees . 

10. Headcuts ------
11 . Grade controls 

I 12. Natural valley or drainageway 

0 
I 

I 0 
I {§) 

-~-
·- ·- .. . 

[) 
( i.t 

I !..{ 
. I )/ 

0 i ------- -

Latitude: 

Longitude: 

Other 
e.g. Quad Name: 

! 2 I 3 - fj) ' : 3 . 
I '- I 2 3 . 

' I 2 3 
'i I 2 3 

.--1· 1 2 3 
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Appendix	C	
Water	Quality	



VDEQ 2012 Impaired
Waters (Categories 4

and 5)

Water
Name

Assessment
Unit

Segment
Description

Designated
Use

Cause
Group
Code

Cause
Category

Cause
Name

Impairment
Source(s)

Cycle First
Listed

TMDL
Schedule

Distance from
the Study Area

(closest point to
footprint)

Rappahan
nock
River

VAN-
E20E_RPP03

A2

Begins at the
fall line at

Route 1 and
continues

downstream
until the

confluence
with Ware

Creek.

Recreation E20E-01-
BAC

4A Escherichia
coli

•Livestock
(grazing or

feeding
operations

•On-site
treatment

systems (septic
systems and

similar
decentralized

systems)
•Urban Runoff /

storm sewers
•wastes from

pets
•waterfowl

•wildlife other
than waterfowl

2002 2010 1.45 miles

Fish
Consumption

E20E-03-
PCB

5A PCB in Fish
Tissue

unknown 2004 2016

Falls Run VAN-
E20R_FAL01

A04

Segment
begins at the
headwaters
of Falls Run

and
continues

downstream
until the

confluence
with the

Rappahanno

Aquatic Life E20R-01-
BEN

5A Benthic-
Macroinver

tebrate
Bioassessm

ents

unknown 2012 2024 Within Study Area



ck River.

Claiborne
Run

VAN-
E20R_CLB01

A00

Segment
begins at the

Route 1
crossing of
Claiborne
Run and

continues
downstream

until the
confluence

with the
Rappahanno

ck River.

Fish
Consumption

E20E-03-
PCB

5A PCB in Fish
Tissue

unknown 2006 2018 1.31 miles

Recreation E20R-01-
BAC

4A Escherichia
coli

•Livestock
(grazing or

feeding
operations

•On-site
treatment

systems (septic
systems and

similar
decentralized

systems)
•Urban Runoff /

storm sewers
•wastes from

pets
•waterfowl

•wildlife other
than waterfowl

2004 2016

Hazel run VAN-
E20R_HAL01

A00

Segment
begins at the

Route 95
crossing and

continues
downstream

until the
confluence

with the
Rappahanno

ck River.

Fish
Consumption

E20E-03-
PCB

5A PCB in Fish
Tissue

unknown 2006 2018 0.72 miles

Recreation E20R-02-
BAC

4A Escherichia
coli

•Livestock
(grazing or

feeding
operations

•On-site
treatment

systems (septic
systems and

similar
decentralized

systems)
•Urban Runoff /

storm sewers
•wastes from

2004 2016



pets
•waterfowl

•wildlife other
than waterfowl

Aquatic Life E20R-02-
BEN

5A Benthic-
Macroinver
tebrate
Bioassessm
ents

unknown 2012 2024
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MEMORANDUM 

 
TO:  FILE 
 
FROM:  Laura Meadows – McCormick Taylor, Inc. 
 
DATE:  May 27, 2014 
 
RE:  Comments from NOAA 
  
 
Laura Meadows of McCormick Taylor contacted Christine Vaccaro from the National Oceanic and 
Atmospheric Administration regarding the Rappahannock River Crossing Project. Ms. Vaccaro 
stated that McCormick Taylor did not receive a scoping letter response from NOAA because they 
had no comments on the project. 
 
 
 
 



M E M O R A N D U M

DATE: June 2, 2014

TO:       Patrick Hughes, VDOT

FROM:    Alli Baird, DCR-DNH

SUBJECT: Due June 6, 2014
                          0095-111-259, P101, Rappahannock River Crossing Scoping Response
                        
The Department of Conservation and Recreation (DCR) has searched its Biotics Data System for occurrences of natural 
heritage resources from the area outlined on the submitted map. Natural heritage resources are defined as the habitat of rare, 
threatened, or endangered plant and animal species, unique or exemplary natural communities, and significant geologic 
formations. 

According to the information currently in our files, the Falls Run at Rt. 17 Stream Conservation Unit (SCU) is located within 
the project site. SCUs identify stream reaches that contain aquatic natural heritage resources, including 2 miles upstream and 1 
mile downstream of documented occurrences, and all tributaries within this reach. SCUs are also given a biodiversity 
significance ranking based on the rarity, quality, and number of element occurrences they contain. The Falls Run at Rt. 17 
SCU has been given a biodiversity ranking of B3, which represents a site of high significance. The natural heritage resource 
associated with this site is:

Aquatic Natural Community G2G3/S2S3/NL/NL

The documented Aquatic Natural Community is based on Virginia Commonwealth University’s INSTAR (Interactive Stream 
Assessment Resource) database which includes over 2,000 aquatic (stream and river) collections statewide for fish and 
macroinvertebrate.  These data represent fish and macroinvertebrate assemblages, instream habitat, and stream health 
assessments.  The associated Aquatic Natural Community is significant on multiple levels.  First, this stream is a grade B, per 
the VCU-Center for Environmental Sciences (CES), indicating its relative regional significance, considering its aquatic 
community composition and the present-day conditions of other streams in the region.  This stream reach also holds a 
“Healthy” stream designation per the INSTAR Virtual Stream Assessment (VSS) score.  This score assesses the similarity of 
this stream to ideal stream conditions of biology and habitat for this region. Lastly, this stream contributes to high Biological 
Integrity at the watershed level (6th order) based on number of native/non-native, pollution-tolerant/intolerant and rare, 
threatened or endangered fish and macroinvertebrate species present.  

In addition, the Hazel Run Rt. 1 to Rt. 2 Stream Conservation Unit (SCU) is also located within the project site. The Hazel 
Run Rt. 1 to Rt. 2 SCU has been given a biodiversity ranking of B3, which represents a site of high significance. The natural 
heritage resources associated with this site are:

Aquatic Natural Community G2?/S2?/NL/NL
Aquatic Natural Community G3G4/S3S4/NL/NL

The associated Aquatic Natural Communities are significant on multiple levels.  First, these streams are a grade B, per the 
VCU-Center for Environmental Sciences (CES), indicating its relative regional significance, considering its aquatic 
community composition and the present-day conditions of other streams in the region.  These stream reaches also hold a 
“Healthy” stream designation per the INSTAR Virtual Stream Assessment (VSS) score.  

http://www.dcr.virginia.gov/natural_heritage/dbsearchtool.shtml
http://www.dcr.virginia.gov/natural_heritage/infoservices.shtml
http://www.dcr.virginia.gov/forms/DCR199-002.pdf
http://www.dcr.virginia.gov/natural_heritage/dbsearchtool.shtml


Threats to the significant Aquatic Natural Communities and the surrounding watershed include water quality degradation 
related to point and non-point pollution, water withdrawal and introduction of non-native species.

Furthermore, the Embrey Hill Conservation Site is located within the project site. Conservation sites are tools for representing 
key areas of the landscape that warrant further review for possible conservation action because of the natural heritage 
resources and habitat they support.  Conservation sites are polygons built around one or more rare plant, animal, or natural 
community designed to include the element and, where possible, its associated habitat, and buffer or other adjacent land 
thought necessary for the element’s conservation.  Conservation sites are given a biodiversity significance ranking based on 
the rarity, quality, and number of element occurrences they contain; on a scale of 1-5, 1 being most significant.  Embrey Hill 
Conservation Site has been given a biodiversity significance ranking of B5, which represents a site of general significance.  
The natural heritage resource of concern at this site is:

Water-willow Rocky Bar and Shore G4G5/S4/NL/NL

Water-willow Rocky Bar and Shore is found primarily in the Piedmont, Central Appalachians, Cumberland Plateau, Interior 
Low Plateau, Ozarks, Ouachita Mountains, and adjacent provinces.  It ranges from Alabama, Georgia and the Carolinas west 
to Arkansas and Oklahoma and north to Ohio, New York, and New Jersey, with possible outliers north to southern Quebec.  
The stands occur on the shoals or bars of rocky streams and riverbeds, where they are subject to frequent high-energy floods.  
The substrate is a variable mixture of sand, gravel and cobbles, often with deposits of silt and muck.  American water-willow 
(Justicia americana) is the dominant, and sometimes only, species in this community, forming lawn-like stands in shallow 
reaches of rivers (NatureServe, 2010).  This community occurs along most of the Piedmont and mountain-region rivers and 
larger streams in Virginia.  Potential threats include pollutants and invasive aquatic plants.

Finally, the Yellow lance (Elliptio lanceolata, G2G3/S2S3/SOC/NL) has been historically documented downstream from the 
project site in the Rappahannock River. The Yellow lance occurs in mid-sized rivers and second and third order streams. To 
survive, it needs a silt-free, stable streambed and well-oxygenated water that is free of pollutants. This species has been the 
subject of taxonomic debate in recent years (NatureServe, 2009).  Currently in Virginia, the Yellow lance is recognized from 
populations in the Chowan, James, York, and Rappahannock drainages.  Its range also extends into Neuse-Tar river system in 
North Carolina.  In recent years, significant population declines have been noted across its range (NatureServe, 2009).  Please 
note that this species is currently classified as a species of concern by the United States Fish and Wildlife Service (USFWS) 
however, this designation has no official legal status.  
  
Considered good indicators of the health of aquatic ecosystems, freshwater mussels are dependent on good water quality, good 
physical habitat conditions, and an environment that will support populations of host fish species (Williams et al., 1993). 
Because mussels are sedentary organisms, they are sensitive to water quality degradation related to increased sedimentation 
and pollution. They are also sensitive to habitat destruction through dam construction, channelization, and dredging, and the 
invasion of exotic mollusk species.  The Yellow lance may be particularly sensitive to chemical pollutants and exposure to fine 
sediments from erosion (NatureServe, 2009).

To minimize adverse impacts to the aquatic ecosystem as a result of the proposed activities, DCR recommends the 
implementation of and strict adherence to applicable state and local erosion and sediment control/storm water management 
laws and regulations, establishment/enhancement of riparian buffers with native plant species and maintaining natural stream 
flow. 

Please note this project is within a section of the Rappahannock River, which has been designated as a scenic river in the state 
of Virginia.  Due to this designation, DCR recommends you contact Lynn Crump of the DCR-Division of Planning and 
Recreation at 804-786-5054 or Lynn.Crump@dcr.virginia.gov.

There are no State Natural Area Preserves under DCR’s jurisdiction in the project vicinity.

Under a Memorandum of Agreement established between the Virginia Department of Agriculture and Consumer Services 
(VDACS) and the DCR, DCR represents VDACS in comments regarding potential impacts on state-listed threatened and 
endangered plant and insect species. The current activity will not affect any documented state-listed plants or insects.

New and updated information is continually added to Biotics.  Please re-submit project information and map for an update on 
this natural heritage information if the scope of the project changes and/or six months has passed before it is utilized.

All VDOT projects on state-owned lands must comply with the Virginia Erosion & Sediment Control (ESC) Law and 
Regulations, the Virginia Stormwater Management (SWM) Law and Regulations, the most current version of the DCR 
approved VDOT Annual ESC and SWM Specifications and Standards, and the project-specific ESC and SWM plans. 



[Reference: VESCL §10.1-560, §10.1-564; VESCR §4VAC50-30 et al; VSWML §10.1-603 et al; VSWMR §4VAC-3-20 et 
al].

The Virginia Department of Game and Inland Fisheries (VDGIF) maintains a database of wildlife locations, including 
threatened and endangered species, trout streams, and anadromous fish waters, that may contain information not documented 
in this letter. Their database may be accessed from http://vafwis.org/fwis, or contact Gladys Cason (804-367-0909 or 
Gladys.Cason@dgif.virginia.gov).  
According to the information currently in our files, Rappahannock River, which has been designated by the Virginia 
Department of Game and Inland Fisheries (VDGIF) as a “Threatened and Endangered Species Water” for the Dwarf 
wedgemussel is within 2 miles of the project area. Therefore, DCR recommends coordination with the U.S. Fish and Wildlife 
Service (USFWS) and Virginia's regulatory authorityfor the management and protection of this species, the VDGIF, to ensure 
compliance with the Virginia Endangered Species Act (VA ST §§ 29.1-563 – 570).

Thank you for the opportunity to comment on this project.

Cc: Ernie Aschenbach, VDGIF
Troy Andersen, USFWS
Lynn Crump, DCR-DPRR
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3/11/2014 County Search Results

Natural Heritage Resources by County

Your Search Criteria:
Fredericksburg (City)
Taxonomic Group:
Federal Legal Status: LE, LT,
State Legal Status: LE, LT,
Search run: 03-11-2014

Click highlighted scientific names below to go to NatureServe report. Search Menu

Your Search did not return any results.

Note: On-line queries provide basic information from DCR's databases at the time of the 
request. They are NOT to be substituted for a project review or for on-site surveys 
required for environmental assessments of specific project areas.

Need Additional Information? For more detailed information on locations of Natural Heritage 
Resources submit an information request.

Want to Contribute? If you have information on locations of natural heritage resources, please fill
out and submit a rare species sighting form

Copyright VA Natural Heritage Program. 2001-2002.

Return to the Database Search page

http://www.dcr.virginia.gov/natural_heritage/resources/display_counties.cfm 1/1



3/11/2014 County Search Results

Natural Heritage Resources by County

Your Search Criteria:
Spotsylvania County(ies)
Taxonomic Group:
Federal Legal Status: LE, LT,
State Legal Status: LE, LT,
Search run: 03-11-2014

Click highlighted scientific names below to go to NatureServe report.

Spotsy lvania
BIVALVIA (MUSSELS)

Search Menu

Global State Federal State Last Year
Rank Rank Status Status Observed

Alasmidonta heterodon Dwarf Wedgemussel G1G2 S1 LE LE 2008
Lasmigona subviridis Green Floater G3 S2  LT 1927

HETEROPTERA (TRUE BUGS)
Sigara depressa Virginia Piedmont Water Boatman G1G2 S1S2 SOC LE 1969

VASCULAR PLANTS
Isotria medeoloides Small Whorled Pogonia G2 S2 LT LE 2006

Note: On-line queries provide basic information from DCR's databases at the time of the 
request. They are NOT to be substituted for a project review or for on-site surveys 
required for environmental assessments of specific project areas.

Need Additional Information? For more detailed information on locations of Natural Heritage 
Resources submit an information request.

Want to Contribute? If you have information on locations of natural heritage resources, please fill
out and submit a rare species sighting form

Copyright VA Natural Heritage Program. 2001-2002.

http://www.dcr.virginia.gov/natural_heritage/resources/display_counties.cfm 1/2

Scientific Name Common Name

http://www.dcr.virginia.gov/natural_heritage/dbsearchtool.shtml
http://www.dcr.virginia.gov/natural_heritage/help.shtml
http://www.dcr.virginia.gov/natural_heritage/help.shtml
http://www.dcr.virginia.gov/natural_heritage/help.shtml#federal
http://www.dcr.virginia.gov/natural_heritage/help.shtml#sprot
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=ALASMIDONTA+HETERODON
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=LASMIGONA+SUBVIRIDIS
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=SIGARA+DEPRESSA
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=ISOTRIA+MEDEOLOIDES
http://www.dcr.virginia.gov/natural_heritage/infoservices.shtml
http://www.dcr.virginia.gov/forms/DCR199-002.pdf


3/11/2014 County Search Results

Return to the Database Search page

http://www.dcr.virginia.gov/natural_heritage/resources/display_counties.cfm 2/2

http://www.dcr.virginia.gov/natural_heritage/dbsearchtool.shtml


3/11/2014 County Search Results

Natural Heritage Resources by County

Your Search Criteria:
Stafford County(ies)
Taxonomic Group:
Federal Legal Status: LE, LT,
State Legal Status: LE, LT,
Search run: 03-11-2014

Click highlighted scientific names below to go to NatureServe report. Search Menu

Stafford
BIVALVIA (MUSSELS)

Global State Federal State Last Year
Rank Rank Status Status Observed

Alasmidonta heterodon Dwarf Wedgemussel G1G2 S1 LE LE 2003

VASCULAR PLANTS
Aeschynomene virginica Sensitive Joint-vetch G2 S2 LT LT 1997
Harperella vivipara Harperella G2 S1 LE LE 2009
Isotria medeoloides Small Whorled Pogonia G2 S2 LT LE 2011

Note: On-line queries provide basic information from DCR's databases at the time of the 
request. They are NOT to be substituted for a project review or for on-site surveys 
required for environmental assessments of specific project areas.

Need Additional Information? For more detailed information on locations of Natural Heritage 
Resources submit an information request.

Want to Contribute? If you have information on locations of natural heritage resources, please fill
out and submit a rare species sighting form

Copyright VA Natural Heritage Program. 2001-2002.

Return to the Database Search page

http://www.dcr.virginia.gov/natural_heritage/resources/display_counties.cfm 1/1

Scientific Name Common Name

http://www.dcr.virginia.gov/natural_heritage/dbsearchtool.shtml
http://www.dcr.virginia.gov/natural_heritage/help.shtml
http://www.dcr.virginia.gov/natural_heritage/help.shtml
http://www.dcr.virginia.gov/natural_heritage/help.shtml#federal
http://www.dcr.virginia.gov/natural_heritage/help.shtml#sprot
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=ALASMIDONTA+HETERODON
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=AESCHYNOMENE+VIRGINICA
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=HARPERELLA+VIVIPARA
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=ISOTRIA+MEDEOLOIDES
http://www.dcr.virginia.gov/natural_heritage/infoservices.shtml
http://www.dcr.virginia.gov/forms/DCR199-002.pdf
http://www.dcr.virginia.gov/natural_heritage/dbsearchtool.shtml


March 19, 2014

Shirl A. Dressler
Project Review
Department of Game & Inland Fisheries
4010 West Broad Street
Richmond, Virginia 23220

Subject: Rappahannock River Crossing
Spotsylvania County, Stafford County, City of Fredericksburg
VDOT Project # 0095-111-259, P101; UPC # 101595

Dear Ms. Dressler,

VDOT and FHWA have initiated a study of proposed improvements along I-95 between the Route 3 
Interchange and the Route 17 Interchange in Spotsylvania County, Stafford County, and the City of
Fredericksburg in Virginia. The purpose of this study is to identify transportation needs within the area,
including access to and from the commercial and industrial facilities, and to evaluate the impacts of 
potential improvements to meet those needs.

The enclosed map shows the area to be evaluated in the study. Elements of the study include the purpose 
and need for the project, evaluation of proposed improvements, identification of environmental resources, 
evaluation of environmental impacts, and public involvement. Please note, in-stream work may be 
required.

Using our subscription to DGIF’s Fish and Wildlife Information Service (FWIS), we have performed an 
Initial Project Assessment for the project area and identified two species listed as "Confirmed" within a
2-mile radius of the project area. These species are the Dwarf Wedgemussel and the Green Floater. We
also conducted a search using the Center for Conservation Biology’s VaEagles Nest Locator. While the 
database indicated that several bald eagle (Haliaeetus leucocephalus) nests exist within the associated 
counties; none were located within 660 feet of the project area. A map showing the location of the nests 
in relation to the project area is included for your reference. We will also be coordinating with the
Virginia Department of Conservation and Recreation (DCR), but we would like to request your
confirmation of the project report and determination if further coordination with DGIF or US Fish & 
Wildlife Service is required.

If you have any questions, please feel free to contact me at (804) 762-5800 or at lpmeadows@mtmail.biz.
We look forward to your response.  Thank you!

Sincerely,

Laura Meadows
Research Assistant

Attachments:



- Project Area Map
- Map of Search Location in VaFWIS Database
- VaFWIS Initial Project Assessment Report (Compiled on 3/11/2014)
- Map showing location of Bald Eagle Nest according to CCB’s VaEagles Nest Locator



Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, i-cubed, USDA, USGS
AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
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Map
Click

Map
Scale
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Screen
Size

Help

Search Point
Change to "clicked" map
point
Fixed at 38,19,16.3
-77,30,12.3

Show Position Rings
Yes  No

1/2 mile and 1/8 mile at the
Search Point

Show Search Area
Yes  No

2 Search distance miles
radius

Search Point is at
map center

Base Map Choices
Topography

Map Overlay Choices
Current List: Position, Search

Map Overlay Legend

Point of Search 38,19,16.3 -77,30,12.3
Map Location 38,19,16.3 -77,30,12.3

Select Coordinate System: Degrees,Minutes,Seconds Latitude - Longitude

Decimal Degrees Latitude - Longitude

Meters UTM NAD83 East North Zone

Meters UTM NAD27 East North Zone

Base Map source: Topographic maps from TOPO! copyright 2006 (see National Geographic Maps for details)
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3/11/2014 VaFWIS Map

Map projection is UTM Zone 18 NAD 1983 with left 277154 and top 4248420. Pixel size is 8 meters
. Coordinates displayed are Degrees, Minutes, Seconds North and West. Map is currently displayed
as 1000 columns by 1000 rows for a total of 1000000 pixles. The map display represents 8000
meters east to west by 8000 meters north to south for a total of 64.0 square kilometers. The map
display represents 26251 feet east to west by 26251 feet north to south for a total of 24.7 square
miles.

Topographic maps and Black and white aerial photography for year 1990+-
are from the United States Department of the Interior, United States Geological Survey.
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia Geographic
Information Network.
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo
All other map products are from the Commonwealth of Virginia Department of Game and Inland
Fisheries.

map assembled 2014-03-11 13:44:44     (qa/qc December 5, 2012 8:04 - tn=527863      dist=3218 I )
$poi=38.3212027 -77.5034249

|  DGIF |  Credits  |  Disclaimer  |  Contact shirl.dressler@dgif.virginia.gov  |Please view our privacy policy |
© 1998-2014 Commonwealth of Virginia Department of Game and Inland Fisheries
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3/11/2014 VAFWIS Seach Report

VaFWIS Initial Project Assessment Report Compiled on
3/11/2014, 1:46:24 PM

Known or likely to occur within a 2 mile radius around point 38,19,16.3 -77,30,12.3 
in 177 Spotsylvania County, 179 Stafford County, 630 Fredericksburg City, VA

View Map of
Site Location

476 Known or Likely Species ordered by Status Concern for Conservation
(displaying first 20) (20 species with Status* or Tier I** or Tier II** )

Help

BOVA
Code Status* Tier** Common Name Scientific Name Confirmed Database(s)

010032 FESE II

060003 FESE II

040129 ST I

040293 ST I

Sturgeon,
Atlantic
Wedgemussel,
dwarf
Sandpiper,
upland
Shrike, 
loggerhead

Acipenser 
oxyrinchus
Alasmidonta
heterodon
Bartramia 
longicauda
Lanius
ludovicianus

BOVA

Yes BOVA,TEWaters,Habitat

BOVA

BOVA

060081 ST II Floater, green Lasmigona
subviridis Yes TEWaters,Habitat

40292 ST

050022 FP

Shrike, migrant
loggerhead

Bat, northern
long-eared

Lanius
ludovicianus
migrans
Myotis 
septentrionalis

BOVA

BOVA

010038 FC IV Alewife Alosa
pseudoharengus Yes SppObs

010045 FC Herring, 
blueback Alosa aestivalis Yes SppObs

100248 FS I Fritillary, regal

040093 FS II Eagle, bald

Speyeria idalia
idalia
Haliaeetus 
leucocephalus

BOVA

Yes BOVA,SppObs,BAEANests

030063 CC III Turtle, spotted Clemmys guttata BOVA

010077 I Shiner, bridle

040372 I Crossbill, red

Notropis 
bifrenatus
Loxia curvirostra

Yes BOVA,Habitat,SppObs

BOVA

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&comments=&repo… 1/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=1&orderBY=BOVA
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=1&orderBY=
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3/11/2014 VAFWIS Seach Report

040225 I Sapsucker, 
yellow-bellied

Sphyrapicus
varius BOVA

40319 I

040052 II

Warbler, black-
throated green
Duck, American
black

Dendroica virens BOVA

Anas rubripes BOVA

040105 II Rail, king Rallus elegans BOVA,Habitat

40320 II Warbler,
cerulean Dendroica cerulea BOVA

040266 II Wren, winter

To view All 476 species View 476

Troglodytes
troglodytes BOVA

* FE=Federal Endangered;    FT=Federal Threatened;    SE=State Endangered;    ST=State Threatened;
FP=Federal Proposed;    FC=Federal Candidate;    FS=Federal Species of Concern;    CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;
II=VA Wildlife Action Plan - Tier II - Very High Conservation Need;
III=VA Wildlife Action Plan - Tier III - High Conservation Need;
IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Bat Colonies or Hibernacula: Not Known

Anadromous Fish Use Streams ( 2 records ) View Map of All
Anadromous Fish Use Str eams

Anadromous Fish Species
Stream

ID Stream Name Reach
Status Different

Species
Highest

TE*
Highest
Tier**

View
Map

C69

C84

Rappahannock river
1
Rappahannock river
2

Confirmed 6 FC IV Yes

Confirmed 4 FC IV Yes

Impediments to Fish Passage ( 1 records ) View Map of All
Fish Impediments

ID Name River View Map
98 EMBREY DAM RAPPAHANNOCK RIVER Yes

Colonial Water Bird Survey

N/A

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&comments=&repo… 2/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=all&report=1&orderBY=
https://fwisweb1.dgif.virginia.gov/
https://fwisweb1.dgif.virginia.gov/
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3/11/2014 VAFWIS Seach Report

Threatened and Endangered Waters ( 2 Reaches )

View Map of All
Threatened and Endangered Water s

Stream Name Highest
TE*

T&E Waters Species

BOVA Code, Status*, Tier**,
Common & Scientific Name

Wedgemussel, Alasmidonta

View
Map

Rappahannock River FESE
060003 FESE II dwarf heterodon

Yes
060081 ST II Floater, green Lasmigona

Rappahannock River
(02080104)

Managed Trout Streams 

N/A

ST 060081 ST II Floater,
green

Lasmigona
subviridis Yes

Bald Eagle Concentration Areas and Roosts

N/A

Bald Eagle Nests ( 3 records ) View Map of All Query Results
Bald Eagle Nests

Nest N Obs Latest Date DGIF
Nest Status View Map

ST0003  2  Mar 1 2000   HISTORIC Yes
ST0101  8  Apr 24 2006   HISTORIC Yes
ST9401  16  Apr 26 2000   HISTORIC Yes

Displayed 3 Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 3 Reaches )

View Map Combined Reaches from Below of Habitat Pr edicted for  WAP Tier  I & II Aquatic Species

Stream Name Highest
TE*

Tier Species

BOVA Code, Status*, Tier**,
Common & Scientific Name

View
Map

https //fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Tit e=VaFWIS+Geograph cSelect+Options&comments=&repo… 3/4

(02080104)
subviridis 



3/11/2014 VAFWIS Seach Report

Wedgemussel, Alasmidonta
Rappahannock River
(20801041) FESE

060003 FESE II
dwarf heterodon

060081 ST II Floater, green Lasmigona
Yes

Rappahannock River
(20801041) ST

010077 I

060081 ST II

Shiner,
bridle

Floater,
green

Notropis 
bifrenatus

Lasmigona
subviridis

Yes

Rappahannock River
(20801041) ST 060081 ST II Floater,

green
Lasmigona
subviridis Yes

Habitat Predicted for Terrestrial WAP Tier I & II Species

BOVA Code Status* Tier** Common Name Scientific Name View Map
040105 II Rail, king Rallus elegans Yes

Public Holdings: ( 1 names )

Name Agency Level
Fredericksburg & Spotsylvania National Military Park  National Park Service  Federal

Compiled on 3/11/2014, 1:46:24 PM   I527863.0    report=IPA    searchType= R    dist= 3218 poi= 38,19,16.3 -77,30,12.3

PixelSize=64; Anadromous=0.032682; BECAR=0.025319; Bats=0.017028; Buffer=0.154855; County=0.069406; Impediments=0.031516; Init=0.197957; PublicLands=0.039897;
SppObs=0.521195; TEWaters=0.047164; TierReaches=0.067311; TierTerrestrial=0.07951; Total=1.389812; Trout=0.033748

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&comments=&repo… 4/4

subviridis 



vi w the data use agreement on ccbbirds.org to ensure compliance with our data use
policies. Metadata can be found on the data portal on ccbbirds.org
Direct questions to info@ccbbirds.org or 757-221-1645.

t, U.S. Geological Su rm Service Agency

3/11/2014 Eagle Nests

CCB encourages the use of CCB data sets in wildlife conservation and management
applications. This data is protected by intellectual property laws. All users are reminded to

e

Map data ©2014 Google Imagery ©2014 , Commonwealth of Virginia, DigitalGlobe, Lands a 1  km  rvey, USDA Fa Report a  m a p  erro r

http://www.ccbbirds.org/maps/#eagles 1/1
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38,19,01.0 -77,30,16.8
is the Search Point 
Submit       Cancel

back  38,19,20.6 -77,30,57.2
Map
Click

Map
Scale

Refresh Browser Page
Screen
Size

Help

Search Point
Change to "clicked" map
point
Fixed at 38,19,01.0
-77,30,16.8

Show Position Rings
Yes  No

1/2 mile and 1/8 mile at the
Search Point

Show Search Area
Yes  No

2 Search distance miles
radius

Search Point is at
map center

Base Map Choices
Topography

Map Overlay Choices
Current List: Position, Search

Map Overlay Legend

Point of Search 38,19,01.0 -77,30,16.8
Map Location 38,19,01.0 -77,30,16.8

Select Coordinate System: Degrees,Minutes,Seconds Latitude - Longitude

Decimal Degrees Latitude - Longitude

Meters UTM NAD83 East North Zone

Meters UTM NAD27 East North Zone

Base Map source: Topographic maps from TOPO! copyright 2006 (see National Geographic Maps for details)

Map projection is UTM Zone 18 NAD 1983 with left 277032 and top 4247951. Pixel size is 8 meters
. Coordinates displayed are Degrees, Minutes, Seconds North and West. Map is currently displayed
as 1000 columns by 1000 rows for a total of 1000000 pixles. The map display represents 8000
meters east to west by 8000 meters north to south for a total of 64.0 square kilometers. The map
display represents 26251 feet east to west by 26251 feet north to south for a total of 24.7 square

https://fwisweb1.dgif.virginia.gov/?Menu=Home.__By+Map
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display represents 26251 feet east to west by 26251 feet north to south for a total of 24.7 square
miles.

Topographic maps and Black and white aerial photography for year 1990+-
are from the United States Department of the Interior, United States Geological Survey.
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia Geographic
Information Network.
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo
All other map products are from the Commonwealth of Virginia Department of Game and Inland
Fisheries.

map assembled 2014-05-22 15:07:08     (qa/qc December 5, 2012 8:04 - tn=553955
dist=3218.688 I )
$poi=37.3388889 -80.3388889

|  DGIF |  Credits  |  Disclaimer  |  Contact shirl.dressler@dgif.virginia.gov  |Please view our privacy policy |
© 1998-2014 Commonwealth of Virginia Department of Game and Inland Fisheries
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5/22/2014 VAFWIS Seach Report

VaFWIS Initial Project Assessment Report Compiled on
5/22/2014, 3:16:53 PM

Known or likely to occur within a 2 mile radius around point 38,19,01.0 -77,30,16.8 
in 177 Spotsylvania County, 179 Stafford County, 630 Fredericksburg City, VA

View Map of
Site Location

475 Known or Likely Species ordered by Status Concern for Conservation
(displaying first 21) (21 species with Status* or Tier I** or Tier II** )

Help

BOVA
Code Status* Tier** Common Name Scientific Name Confirmed Database(s)

010032 FESE II

060003 FESE II

040129 ST I

040293 ST I

Sturgeon,
Atlantic
Wedgemussel,
dwarf
Sandpiper,
upland
Shrike, 
loggerhead

Acipenser 
oxyrinchus
Alasmidonta
heterodon
Bartramia 
longicauda
Lanius
ludovicianus

BOVA

Yes BOVA,TEWaters,Habitat

BOVA

BOVA

060081 ST II Floater, green Lasmigona
subviridis Yes TEWaters,Habitat

40292 ST

050022 FP

Shrike, migrant
loggerhead

Bat, northern
long-eared

Lanius
ludovicianus
migrans
Myotis 
septentrionalis

BOVA

BOVA

010038 FC IV Alewife Alosa
pseudoharengus Yes SppObs

010045 FC Herring, 
blueback Alosa aestivalis Yes SppObs

100248 FS I Fritillary, regal

040093 FS II Eagle, bald

Speyeria idalia
idalia
Haliaeetus 
leucocephalus

BOVA

Yes BOVA,SppObs,BAEANests

030063 CC III Turtle, spotted Clemmys guttata BOVA

010077 I Shiner, bridle

040372 I Crossbill, red

Notropis 
bifrenatus
Loxia curvirostra

Yes BOVA,Habitat,SppObs

BOVA

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 1/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=BOVA
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=
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https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=Scientific_Name


5/22/2014 VAFWIS Seach Report

040225 I Sapsucker, 
yellow-bellied

Sphyrapicus
varius BOVA

40319 I

040052 II

Warbler, black-
throated green
Duck, American
black

Dendroica virens BOVA

Anas rubripes BOVA

040036 II Night-heron, 
yellow-crowned

Nyctanassa 
violacea violacea BOVA

040105 II Rail, king Rallus elegans BOVA

40320 II Warbler,
cerulean Dendroica cerulea BOVA

040266 II Wren, winter

To view All 475 species View 475

Troglodytes
troglodytes BOVA

* FE=Federal Endangered;    FT=Federal Threatened;    SE=State Endangered;    ST=State Threatened;
FP=Federal Proposed;    FC=Federal Candidate;    FS=Federal Species of Concern;    CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;
II=VA Wildlife Action Plan - Tier II - Very High Conservation Need;
III=VA Wildlife Action Plan - Tier III - High Conservation Need;
IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Bat Colonies or Hibernacula: Not Known

Anadromous Fish Use Streams ( 2 records ) View Map of All
Anadromous Fish Use Str eams

Anadromous Fish Species
Stream

ID Stream Name Reach
Status Different

Species
Highest

TE*
Highest
Tier**

View
Map

C69

C84

Rappahannock river
1
Rappahannock river
2

Confirmed 6 FC IV Yes

Confirmed 4 FC IV Yes

Impediments to Fish Passage ( 1 records ) View Map of All
Fish Impediments

ID Name River View Map
98 EMBREY DAM RAPPAHANNOCK RIVER Yes

Colonial Water Bird Survey

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 2/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=all&report=1&orderBY=
https://fwisweb1.dgif.virginia.gov/
https://fwisweb1.dgif.virginia.gov/
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N/A

Threatened and Endangered Waters ( 2 Reaches )

View Map of All
Threatened and Endangered Water s

Stream Name Highest
TE*

T&E Waters Species

BOVA Code, Status*, Tier**,
Common & Scientific Name

Wedgemussel, Alasmidonta

View
Map

Rappahannock River FESE
060003 FESE II dwarf heterodon

Yes
060081 ST II Floater, green Lasmigona

Rappahannock River
(02080104)

Managed Trout Streams 

N/A

ST 060081 ST II Floater,
green

Lasmigona
subviridis Yes

Bald Eagle Concentration Areas and Roosts

N/A

Bald Eagle Nests ( 3 records ) View Map of All Query Results
Bald Eagle Nests

Nest N Obs Latest Date DGIF
Nest Status View Map

ST0003  2  Mar 1 2000   HISTORIC Yes
ST0101  8  Apr 24 2006   HISTORIC Yes
ST9401  16  Apr 26 2000   HISTORIC Yes

Displayed 3 Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 4 Reaches )

View Map Combined Reaches from Below of Habitat Pr edicted for  WAP Tier  I & II Aquatic Species

Tier Species
View

https //fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&p aceName… 3/4

(02080104)
subviridis 



5/22/2014 VAFWIS Seach Report

Stream Name Highest
TE*

BOVA Code, Status*, Tier**, Map
Common & Scientific Name

Wedgemussel, AlasmidontaMine Run (20801041) FESE 060003 FESE II dwarf heterodon

Wedgemussel, Alasmidonta

Yes

Rappahannock River
(20801041) FESE

dwarf heterodon

060081 ST II Floater, green Lasmigona
Yes

Rappahannock River
(20801041) ST

010077 I

060081 ST II

Shiner,
bridle

Floater,
green

Notropis 
bifrenatus

Lasmigona
subviridis

Yes

Rappahannock River
(20801041) ST 060081 ST II Floater,

green
Lasmigona
subviridis Yes

Habitat Predicted for Terrestrial WAP Tier I & II Species

N/A

Public Holdings: ( 1 names )

Name Agency Level
Fredericksburg & Spotsylvania National Military Park  National Park Service  Federal

Compiled on 5/22/2014, 3:16:54 PM   I553955.0    report=IPA    searchType= R    dist= 3218.688 poi= 38,19,01.0 -77,30,16.8

PixelSize=64; Anadromous=0.033448; BECAR=0.026087; Bats=0.026534; Buffer=0.173356; County=0.057019; Impediments=0.021445; Init=0.223723; PublicLands=0.044333;
SppObs=0.524971; TEWaters=0.062185; TierReaches=0.071494; TierTerrestrial=0.088932; Total=1.525439; Trout=0.03641

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 4/4
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VaFWIS - Department
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38,20,26.0 -77,29,29.8
is the Search Point 
Submit       Cancel

back
Map
Click

38,20,13.5 -77,27,28.4

Map
Scale

Refresh Browser Page
Screen
Size

Help

Search Point
Change to "clicked" map
point
Fixed at 38,20,26.0
-77,29,29.8

Show Position Rings
Yes  No

1/2 mile and 1/8 mile at the
Search Point

Show Search Area
Yes  No

2 Search distance miles
radius

Search Point is at
map center

Base Map Choices
Topography

Map Overlay Choices
Current List: Position, Search

Map Overlay Legend

Point of Search 38,20,26.0 -77,29,29.8
Map Location 38,20,26.0 -77,29,29.8

Select Coordinate System: Degrees,Minutes,Seconds Latitude - Longitude

Decimal Degrees Latitude - Longitude

Meters UTM NAD83 East North Zone

Meters UTM NAD27 East North Zone

Base Map source: Topographic maps from TOPO! copyright 2006 (see National Geographic Maps for details)

Map projection is UTM Zone 18 NAD 1983 with left 278244 and top 4250542. Pixel size is 8 meters
. Coordinates displayed are Degrees, Minutes, Seconds North and West. Map is currently displayed
as 1000 columns by 1000 rows for a total of 1000000 pixles. The map display represents 8000
meters east to west by 8000 meters north to south for a total of 64.0 square kilometers. The map
display represents 26251 feet east to west by 26251 feet north to south for a total of 24.7 square
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javascript:get_basemap()
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display represents 26251 feet east to west by 26251 feet north to south for a total of 24.7 square
miles.

Topographic maps and Black and white aerial photography for year 1990+-
are from the United States Department of the Interior, United States Geological Survey.
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia Geographic
Information Network.
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo
All other map products are from the Commonwealth of Virginia Department of Game and Inland
Fisheries.

map assembled 2014-05-22 15:18:02     (qa/qc December 5, 2012 8:04 - tn=553969
dist=3218.688 I )
$poi=38.3169444 -77.5046667
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5/22/2014 VAFWIS Seach Report

VaFWIS Initial Project Assessment Report Compiled on
5/22/2014, 3:24:12 PM

Known or likely to occur within a 2 mile radius around point 38,20,26.0 -77,29,29.8 
in 179 Stafford County, 630 Fredericksburg City, VA

View Map of
Site Location

456 Known or Likely Species ordered by Status Concern for Conservation
(displaying first 21) (21 species with Status* or Tier I** or Tier II** )

Help

BOVA
Code Status* Tier** Common Name Scientific Name Confirmed Database(s)

010032 FESE II

060003 FESE II

040129 ST I

40293 ST I

Sturgeon,
Atlantic
Wedgemussel,
dwarf
Sandpiper,
upland
Shrike, 
loggerhead

Acipenser 
oxyrinchus
Alasmidonta
heterodon
Bartramia 
longicauda
Lanius
ludovicianus

BOVA

Yes BOVA,TEWaters,Habitat

BOVA

BOVA

060081 ST II Floater, green Lasmigona
subviridis Yes TEWaters,Habitat

040292 ST

050022 FP

Shrike, migrant
loggerhead

Bat, northern
long-eared

Lanius
ludovicianus
migrans
Myotis 
septentrionalis

BOVA

BOVA

010038 FC IV Alewife Alosa
pseudoharengus Yes SppObs

010045 FC Herring, 
blueback Alosa aestivalis Yes SppObs

100248 FS I Fritillary, regal

040093 FS II Eagle, bald

Speyeria idalia
idalia
Haliaeetus 
leucocephalus

BOVA

Yes BOVA,SppObs,BAEANests

030063 CC III Turtle, spotted Clemmys guttata BOVA

010077 I Shiner, bridle

040372 I Crossbill, red

Notropis 
bifrenatus
Loxia curvirostra

Yes BOVA,Habitat,SppObs

BOVA

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 1/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=BOVA
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=tier
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=Common_Name
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=Scientific_Name
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040225 I Sapsucker, 
yellow-bellied

Sphyrapicus
varius BOVA

40319 I

040052 II

Warbler, black-
throated green
Duck, American
black

Dendroica virens BOVA

Anas rubripes BOVA

040036 II Night-heron, 
yellow-crowned

Nyctanassa 
violacea violacea BOVA

040105 II Rail, king Rallus elegans BOVA

40320 II Warbler,
cerulean Dendroica cerulea BOVA

040266 II Wren, winter

To view All 456 species View 456

Troglodytes
troglodytes BOVA

* FE=Federal Endangered;    FT=Federal Threatened;    SE=State Endangered;    ST=State Threatened;
FP=Federal Proposed;    FC=Federal Candidate;    FS=Federal Species of Concern;    CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;
II=VA Wildlife Action Plan - Tier II - Very High Conservation Need;
III=VA Wildlife Action Plan - Tier III - High Conservation Need;
IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Bat Colonies or Hibernacula: Not Known

Anadromous Fish Use Streams ( 2 records ) View Map of All
Anadromous Fish Use Str eams

Anadromous Fish Species
Stream

ID Stream Name Reach
Status Different

Species
Highest

TE*
Highest
Tier**

View
Map

C69

C84

Rappahannock river
1
Rappahannock river
2

Confirmed 6 FC IV Yes

Confirmed 4 FC IV Yes

Impediments to Fish Passage ( 1 records ) View Map of All
Fish Impediments

ID Name River View Map
98 EMBREY DAM RAPPAHANNOCK RIVER Yes

Colonial Water Bird Survey

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 2/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=all&report=1&orderBY=
https://fwisweb1.dgif.virginia.gov/
https://fwisweb1.dgif.virginia.gov/
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N/A

Threatened and Endangered Waters ( 2 Reaches )

View Map of All
Threatened and Endangered Water s

Stream Name Highest
TE*

T&E Waters Species

BOVA Code, Status*, Tier**,
Common & Scientific Name

Wedgemussel, Alasmidonta

View
Map

Rappahannock River FESE
060003 FESE II dwarf heterodon

Yes
060081 ST II Floater, green Lasmigona

Rappahannock River
(02080104)

Managed Trout Streams 

N/A

ST 060081 ST II Floater,
green

Lasmigona
subviridis Yes

Bald Eagle Concentration Areas and Roosts

N/A

Bald Eagle Nests ( 3 records ) View Map of All Query Results
Bald Eagle Nests

Nest N Obs Latest Date DGIF
Nest Status View Map

ST0003  2  Mar 1 2000   HISTORIC Yes
ST0101  8  Apr 24 2006   HISTORIC Yes
ST9401  16  Apr 26 2000   HISTORIC Yes

Displayed 3 Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 3 Reaches )

View Map Combined Reaches from Below of Habitat Pr edicted for  WAP Tier  I & II Aquatic Species

Tier Species
View

https //fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&p aceName… 3/4

(02080104)
subviridis 
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Stream Name Highest
TE*

BOVA Code, Status*, Tier**, Map
Common & Scientific Name

Wedgemussel, Alasmidonta
Rappahannock River
(20801041) FESE

060003 FESE II dwarf heterodon

060081 ST II Floater, green Lasmigona
Yes

Rappahannock River
(20801041) ST

010077 I

060081 ST II

Shiner,
bridle

Floater,
green

Notropis 
bifrenatus

Lasmigona
subviridis

Yes

Rappahannock River
(20801041) ST 060081 ST II Floater,

green
Lasmigona
subviridis Yes

Habitat Predicted for Terrestrial WAP Tier I & II Species

N/A

Public Holdings: ( 1 names )

Name Agency Level
Fredericksburg & Spotsylvania National Military Park  National Park Service  Federal

Compiled on 5/22/2014, 3:24:12 PM   I553969.0    report=IPA    searchType= R    dist= 3218.688 poi= 38,20,26.0 -77,29,29.8

PixelSize=64; Anadromous=0.033881; BECAR=0.039568; Bats=0.025713; Buffer=0.183139; County=0.059809; Impediments=0.027442; Init=0.226073; PublicLands=0.049743;
SppObs=0.433243; TEWaters=0.059123; TierReaches=0.066126; TierTerrestrial=0.083984; Total=1.436502; Trout=0.038966

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 4/4
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Show Search Area
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M ap Overlay Legend
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VaFWIS Initial Project Assessment Report Compiled on
5/22/2014, 3:28:43 PM

Known or likely to occur within a 2 mile radius around point 38,17,46.4 -77,30,17.9 
in 177 Spotsylvania County, 179 Stafford County, 630 Fredericksburg City, VA

View Map of
Site Location

472 Known or Likely Species ordered by Status Concern for Conservation
(displaying first 21) (21 species with Status* or Tier I** or Tier II** )

Help

BOVA
Code Status* Tier** Common Name Scientific Name Confirmed Database(s)

010032 FESE II Sturgeon, Atlantic Acipenser 
oxyrinchus BOVA

060003 FESE II Wedgemussel,
dwarf

Alasmidonta
heterodon Yes BOVA,TEWaters,Habitat

040129 ST I Sandpiper, upland Bartramia 
longicauda BOVA

040293 ST I Shrike, loggerhead Lanius ludovicianus BOVA

060081 ST II Floater, green Lasmigona
subviridis Yes TEWaters,Habitat

040292 ST

050022 FP

Shrike, migrant
loggerhead
Bat, northern long-
eared

Lanius ludovicianus
migrans
Myotis 
septentrionalis

BOVA

BOVA

010038 FC IV Alewife Alosa
pseudoharengus Yes SppObs

010045 FC  Herring, blueback Alosa aestivalis Yes SppObs

100248 FS I Fritillary, regal

040093 FS II Eagle, bald

Speyeria idalia
idalia
Haliaeetus 
leucocephalus

BOVA

BOVA

030063 CC III Turtle, spotted Clemmys guttata BOVA

010077 I Shiner, bridle Notropis bifrenatus BOVA

040372 I Crossbill, red Loxia curvirostra BOVA

040225 I Sapsucker, yellow-
bellied
Warbler, black-

Sphyrapicus varius BOVA

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 1/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=BOVA
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=tier
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=Common_Name
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=1&orderBY=Scientific_Name
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40319 I throated green Dendroica virens BOVA

040052 II Duck, American
black Anas rubripes BOVA

040036 II Night-heron, 
yellow-crowned

Nyctanassa 
violacea violacea BOVA

040105 II Rail, king Rallus elegans BOVA

40320 II Warbler, cerulean Dendroica cerulea BOVA

040266 II Wren, winter

To view All 472 species View 472

Troglodytes
troglodytes BOVA

* FE=Federal Endangered;    FT=Federal Threatened;    SE=State Endangered;    ST=State Threatened;
FP=Federal Proposed;    FC=Federal Candidate;    FS=Federal Species of Concern;    CC=Collection Concern

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;
II=VA Wildlife Action Plan - Tier II - Very High Conservation Need;
III=VA Wildlife Action Plan - Tier III - High Conservation Need;
IV=VA Wildlife Action Plan - Tier IV - Moderate Conservation Need

Bat Colonies or Hibernacula: Not Known

Anadromous Fish Use Streams ( 3 records ) View Map of All
Anadromous Fish Use Str eams

Anadromous Fish Species
Stream

ID Stream Name Reach
Status Different

Species
Highest

TE*
Highest
Tier**

View
Map

C30 Hazel Run Confirmed 2 FC IV Yes

C69

C84

Rappahannock river
1
Rappahannock river
2

Confirmed 6 FC IV Yes

Confirmed 4 FC IV Yes

Impediments to Fish Passage ( 2 records ) View Map of All
Fish Impediments

ID Name River View Map
120 raised culvert LONG BRANCH Yes
121 raised culvert HAZEL RUN Yes

Colonial Water Bird Survey

N/A

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 2/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Map&placeName=&tn=.0&searchType=R&species=all&report=1&orderBY=
https://fwisweb1.dgif.virginia.gov/
https://fwisweb1.dgif.virginia.gov/
https://fwisweb1.dgif.virginia.gov/
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Threatened and Endangered Waters ( 2 Reaches )

View Map of All
Threatened and Endangered Water s

Stream Name Highest
TE*

T&E Waters Species

BOVA Code, Status*, Tier**,
Common & Scientific Name

Wedgemussel, Alasmidonta

View
Map

Rappahannock River FESE
060003 FESE II dwarf heterodon

Yes
060081 ST II Floater, green Lasmigona

Rappahannock River
(02080104)

Managed Trout Streams 

N/A

ST 060081 ST II Floater,
green

Lasmigona
subviridis Yes

Bald Eagle Concentration Areas and Roosts

N/A

Bald Eagle Nests

N/A

Habitat Predicted for Aquatic WAP Tier I & II Species ( 2 Reaches )

View Map Combined Reaches from Below of Habitat Pr edicted for  WAP Tier  I & II Aquatic Species

Stream Name Highest
TE*

Tier Species

BOVA Code, Status*, Tier**,
Common & Scientific Name

Wedgemussel, Alasmidonta

View
Map

Rappahannock River
(20801041) FESE

060003 FESE II dwarf heterodon

060081 ST II Floater, green Lasmigona
Yes

https //fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Tit e=VaFWIS+GeographicSelect+Options&pf=0&p aceName… 3/4

(02080104)
subviridis 

subviridis 
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Rappahannock River
(20801041)

ST 060081 ST II Floater,
green

Lasmigona
subviridis

Yes

Habitat Predicted for Terrestrial WAP Tier I & II Species

N/A

Public Holdings: ( 1 names )

Name Agency Level
Fredericksburg & Spotsylvania National Military Park  National Park Service  Federal

Compiled on 5/22/2014, 3:28:43 PM   I553975.0    report=IPA    searchType= R    dist= 3218.688 poi= 38,17,46.4 -77,30,17.9

PixelSize=64; Anadromous=0.03208; BECAR=0.024775; Bats=0.025055; Buffer=0.162538; County=0.051488; Impediments=0.027202; Init=0.202802; PublicLands=0.05393;
SppObs=0.427713; TEWaters=0.046089; TierReaches=0.055836; TierTerrestrial=0.074093; Total=1.384292; Trout=0.041951

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&pf=0&placeName… 4/4



vi w the data use agreement on ccbbirds.org to ensure compliance with our data use
policies. Metadata can be found on the data portal on ccbbirds.org
Direct questions to info@ccbbirds.org or 757-221-1645.

t, U.S. Geological Su rm Service Agency

3/11/2014 Eagle Nests

CCB encourages the use of CCB data sets in wildlife conservation and management
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Ecological Services
6669 Short Lane

Gloucester, Virginia 23061

Date:

Online Project Review Certification Letter

Project Name:

Dear Applicant:

Thank you for using the U.S. Fish and Wildlife Service (Service) Virginia Field Office online 
project review process.  By printing this letter in conjunction with your project review package,
you are certifying that you have completed the online project review process for the referenced
project in accordance with all instructions provided, using the best available information to reach
your conclusions.  This letter, and the enclosed project review package, completes the review of
your project in accordance with the Endangered Species Act of 1973 (16 U.S.C. 1531-1544, 87
Stat. 884), as amended (ESA), and the Bald and Golden Eagle Protection Act (16 U.S.C. 668- 
668c, 54 Stat. 250), as amended (Eagle Act).  This letter also provides information for your 
project review under the National Environmental Policy Act of 1969 (P.L. 91-190, 42 U.S.C. 
4321-4347, 83 Stat. 852), as amended.  A copy of this letter and the project review package must
be submitted to this office for this certification to be valid.  This letter and the project review
package will be maintained in our records.

The species conclusions table in the enclosed project review package summarizes your ESA and 
Eagle Act conclusions.  These conclusions resulted in “no effect” and/or “not likely to adversely
affect” determinations for listed species and critical habitat and/or “no Eagle Act permit
required” determinations for eagles regarding potential effects of your proposed project.  We 
certify that the use of the online project review process in strict accordance with the instructions
provided as documented in the enclosed project review package results in reaching the 
appropriate determinations.  Therefore, we concur with the “no effect” and “not likely to 
adversely affect” determinations for listed species and critical habitat and “no Eagle Act permit
required” determinations for eagles.  Additional coordination with this office is not needed.

Candidate species are not legally protected pursuant to the ESA.  However, the Service 
encourages consideration of these species by avoiding adverse impacts to them.  Please contact
this office for additional coordination if your project action area contains candidate species.

Should project plans change or if additional information on the distribution of listed species, 
critical habitat, or bald eagles becomes available, this determination may be reconsidered.  This
certification letter is valid for one year.

Applicant Page 2

3/12/14

Rappahannock River Crossing



Information about the online project review process including instructions and use, species 
information, and other information regarding project reviews within Virginia is available at our
website http://www.fws.gov/northeast/virginiafield/endspecies/project_reviews.html.  If you 
have any questions, please contact Kimberly Smith of this office at (804) 693-6694, extension
124.

Sincerely,

/s/ Cynthia A. Schulz

Cindy Schulz
Supervisor
Virginia Field Office

Enclosures - project review package



RAPPAHANNOCK RIVER CROSSING PROJECT
CITY OF FREDERICKSBURG, SPOTSYLVANIA COUNTY, AND

STAFFORD COUNTY, VIRGINIA

PROJECT AREA MAP



Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, i-cubed, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
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RAPPAHANNOCK RIVER CROSSING PROJECT
CITY OF FREDERICKSBURG, SPOTSYLVANIA COUNTY, AND

STAFFORD COUNTY, VIRGINIA

IPaC OFFICIAL SPECIES LIST

MARCH 11, 2014



United States Department of the Interior
FISH AND WILDLIFE SERVICE
Virginia Ecological Services Field Office

6669 SHORT LANE
GLOUCESTER, VA 23061

PHONE: (804)693-6694 FAX: (804)693-9032
URL: www.fws.gov/northeast/virginiafield/

Consultation Tracking Number: 05E2VA00-2014-SLI-1331 March 11, 2014
Project Name: Rappahannock River Crossing

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project.

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. The species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.

The purpose of the Act is to provide a means whereby threatened and endangered species and 
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) 
of the Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having



similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, 
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment
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United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing

Official Species List
Provided by:

Virginia Ecological Services Field Office
6669 SHORT LANE
GLOUCESTER, VA 23061
(804) 693-6694
http://www.fws.gov/northeast/virginiafield/

Consultation Tracking Number: 05E2VA00-2014-SLI-1331
Project Type: Transportation
Project Description: This project includes the widening of I-95 between Route 17 and Route 3, in 
addition to interchange improvements at both intersections.

http://ecos.fws.gov/ipac, 03/11/2014  11:49 AM
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United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing

Project Location Map:

Project Coordinates: MULTIPOLYGON (((-77.476794 38.3413695, -77.4841754 38.3371888, - 
77.4955051 38.3196826, -77.4913852 38.3064829, -77.4972217 38.2881676, -77.5155894 
38.2905861, -77.5089032 38.3058094, -77.5113065 38.3214335, -77.5009982 38.3412281, - 
77.5058047 38.3456778, -77.5008266 38.3505244, -77.4951617 38.3463375, -77.4906985 
38.3501138, -77.476794 38.3413695)))

Project Counties: Fredericksburg, VA | Spotsylvania, VA | Stafford, VA

http://ecos.fws.gov/ipac, 03/11/2014  11:49 AM
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United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing

Endangered Species Act Species List

There are a total of 3 threatened, endangered, or candidate species on your species list.  Species on this list should be
considered in an effects analysis for your project and could include species that exist in another geographic area. For 
example, certain fish may appear on the species list because a project could affect downstream species.  Critical habitats
listed on the Has Critical Habitat lines may or may not lie within your project area.  See the Critical habitats within
your project area section further below for critical habitat that lies within your project.  Please contact the designated
FWS office if you have questions.

Dwarf wedgemussel (Alasmidonta heterodon)
Population: Entire

Listing Status: Endangered

harperella (Ptilimnium nodosum)
Listing Status: Endangered

Small Whorled pogonia (Isotria medeoloides)
Listing Status: Threatened

http://ecos.fws.gov/ipac, 03/11/2014  11:49 AM
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United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing

Critical habitats that lie within your project area
There are no critical habitats within your project area.

http://ecos.fws.gov/ipac, 03/11/2014  11:49 AM
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RAPPAHANNOCK RIVER CROSSING PROJECT
CITY OF FREDERICKSBURG, SPOTSYLVANIA COUNTY, AND

STAFFORD COUNTY, VIRGINIA

SPECIES CONCLUSION TABLE

MARCH 11, 2014



Species Conclusions Table

Project Name:  Rappahannock River Crossing

Date:  March 11, 2014

Species / Resource Name Conclusion ESA Section 7 / Eagle Act Determination Notes / Documentation
Dwarf Wedgemussel 
(Alasmidonta heterdon)

Harperella
(Ptilimnium nodosum)

No critical habitat present No effect Dwarf Wedgemussel typically is found in sand,
firm muddy sand, and gravel bottoms in rivers 
of varying sizes with slow to moderate current. 
They are buried in the substrate in shallow riffle 
and shoal areas. They need silt-free, stable 
stream bed and well-oxygen water, which is 
free of pollutants to survive. Individuals found 
tend to be closer to shore and under the 
overhanging riparian canopy. They were found 
in a variety of substrates (VDGIF). WEG 
completed a dwarf wedgemussel survey for
various projects located within the study
corridor. The dwarf wedgemussel survey 
conducted within a portion of the study corridor 
found no habitat to occur within the study area.

No critical habitat present No effect Harperella is a perennial herb that grows to a
height of 6-36 inches. They typically occur on 
rocky or gravel shoals and sandbars and along 
the margins of clear, swift-flowing stream 
sections (USFWS). The leaves are reduced to
hollow, quill-like structures. The small, white
flowers occur in heads or umbels, reminiscent
of a small Queen Anne’s lace flower head. 
Seeds are elliptical and laterally compressed. In 
pond habitats, flowering begins in May, while 
riverine populations flower much later, 
beginning in late June or July and continuing 
until frost. The NatureServe Explorer database 
specified that the location of Harperella within 
Stafford County is near the Potomac River.



Small Whorled Pogonia
(Isotria medeoloides)

No critical habitat present No effect Small whorled pogonia typically occurs on
mesic sites in mixed-deciduous or mixed- 
deciduous coniferous forests that are generally 
in second- or third-growth successional stages 
(USFWS 1992). Most occupied sites have been 
cutover in the past and allowed to regenerate 
for at least several decades. Occupied sites 
typically have sparse to moderate ground cover, 
a relatively open understory, and proximity to 
long persisting canopy breaks associated with 
logging roads, streams, and large tree falls.  In 
Virginia, the ages of older canopy trees have 
been estimated to be 45 to 80 years old. 
Virginia sites typically contain dry-mesic to wet- 
mesic soils that are low-nutrient, acidic loams.
Small whorled pogonia generally occurs on
gentle to moderate slopes with eastern or 
northern exposures, although the plant has 
been documented on all slope aspects. 
Decaying woody debris is also present at most
occupied sites and, like many orchids,
mycorhizzal associations likely play a prominent
role in nutrient uptake (USFWS 1992). WEG 
completed a small whorled pogonia habitat 
survey for various projects located within the 
study corridor. Potential habitat areas were 
confirmed as identified on the Natural Resource 
Inventory Map, but no plants were found during 
the previously conducted detailed searches. 
Additional habitat surveys and detailed surveys 
in suitable habitat areas may be required for 
these species.



Critical Habitat No critical habitat present No effect

Bald Eagle Unlikely to disturb nesting
bald eagles

No Eagle Act Permit Required No nests within 660’ of the project area.



RAPPAHANNOCK RIVER CROSSING PROJECT
CITY OF FREDERICKSBURG, SPOTSYLVANIA COUNTY, AND

STAFFORD COUNTY, VIRGINIA

ENVIRONMENTAL COORDINATION LETTER

SENT TO:

VIRGINIA DEPARTMENT OF GAME AND INLAND
FISHERIES



March 12, 2014

Shirl A. Dressler
Project Review
Department of Game & Inland Fisheries
4010 West Broad Street
Richmond, Virginia 23220

Subject: Rappahannock River Crossing
Spotsylvania County, Stafford County, City of Fredericksburg
VDOT Project # 0095-111-259, P101; UPC # 101595

Dear Ms. Dressler,

VDOT and FHWA have initiated a study of proposed improvements along I-95 between the Route 3 
Interchange and the Route 17 Interchange in Spotsylvania County, Stafford County, and the City of
Fredericksburg in Virginia. The purpose of this study is to identify transportation needs within the area,
including access to and from the commercial and industrial facilities, and to evaluate the impacts of 
potential improvements to meet those needs.

The enclosed map shows the area to be evaluated in the study. Elements of the study include the purpose 
and need for the project, evaluation of proposed improvements, identification of environmental resources, 
evaluation of environmental impacts, and public involvement. Please note, in-stream work may be 
required.

Using our subscription to DGIF’s Fish and Wildlife Information Service (FWIS), we have performed an 
Initial Project Assessment for the project area and identified two species listed as "Confirmed" within a
2-mile radius of the project area. These species are the Dwarf Wedgemussel and the Green Floater. We
also conducted a search using the Center for Conservation Biology’s VaEagles Nest Locator. While the 
database indicated that several bald eagle (Haliaeetus leucocephalus) nests exist within the associated 
counties; none were located within 660 feet of the project area. A map showing the location of the nests 
in relation to the project area is included for your reference. We will also be coordinating with the
Virginia Department of Conservation and Recreation (DCR), but we would like to request your
confirmation of the project report and determination if further coordination with DGIF or US Fish & 
Wildlife Service is required.

If you have any questions, please feel free to contact me at (804) 762-5800 or at lpmeadows@mtmail.biz.
We look forward to your response.  Thank you!

Sincerely,

Laura Meadows
Research Assistant

Attachments:



- Project Area Map
- Map of Search Location in VaFWIS Database
- VaFWIS Initial Project Assessment Report (Compiled on 3/11/2014)
- Map showing location of Bald Eagle Nest according to CCB’s VaEagles Nest Locator

- Project Area Map
- Map of Search Location in VaFWIS Database
- VaFWIS Initial Project Assessment Report (Compiled on 3/11/2014)
- Map showing location of Bald Eagle Nest according to CCB’s VaEagles Nest Locator



Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, i-cubed, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
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3/11/2014 VaFWIS Map

VaFWIS - Department
of Game and Inland
Fisheries
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3/11/2014 VaFWIS Map

Map projection is UTM Zone 18 NAD 1983 with left 277154 and top 4248420. Pixel size is 8 meters
. Coordinates displayed are Degrees, Minutes, Seconds North and West. Map is currently displayed
as 1000 columns by 1000 rows for a total of 1000000 pixles. The map display represents 8000
meters east to west by 8000 meters north to south for a total of 64.0 square kilometers. The map
display represents 26251 feet east to west by 26251 feet north to south for a total of 24.7 square
miles.

Topographic maps and Black and white aerial photography for year 1990+-
are from the United States Department of the Interior, United States Geological Survey.
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia Geographic
Information Network.
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo
All other map products are from the Commonwealth of Virginia Department of Game and Inland
Fisheries.

map assembled 2014-03-11 13:44:44     (qa/qc December 5, 2012 8:04 - tn=527863      dist=3218 I )
$poi=38.3212027 -77.5034249

|  DGIF |  Credits  |  Disclaimer  |  Contact shirl.dressler@dgif.virginia.gov  |Please view our privacy policy |
© 1998-2014 Commonwealth of Virginia Department of Game and Inland Fisheries
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3/11/2014 VAFWIS Seach Report

VaFWIS Initial Project Assessment Report Compiled on
3/11/2014, 1:46:24 PM

Known or likely to occur within a 2 mile radius around point 38,19,16.3 -77,30,12.3 
in 177 Spotsylvania County, 179 Stafford County, 630 Fredericksburg City, VA

View Map of
Site Location

476 Known or Likely Species ordered by Status Concern for Conservation
(displaying first 20) (20 species with Status* or Tier I** or Tier II** )

Help

BOVA
Code Status* Tier** Common Name Scientific Name Confirmed Database(s)

010032 FESE II

060003 FESE II

040129 ST I

40293 ST I

Sturgeon,
Atlantic
Wedgemussel,
dwarf
Sandpiper,
upland
Shrike, 
loggerhead

Acipenser 
oxyrinchus
Alasmidonta
heterodon
Bartramia 
longicauda
Lanius
ludovicianus

BOVA

Yes BOVA,TEWaters,Habitat

BOVA

BOVA

060081 ST II Floater, green Lasmigona
subviridis Yes TEWaters,Habitat

040292 ST

050022 FP

Shrike, migrant
loggerhead

Bat, northern
long-eared

Lanius
ludovicianus
migrans
Myotis 
septentrionalis

BOVA

BOVA

010038 FC IV Alewife Alosa
pseudoharengus Yes SppObs

010045 FC Herring, 
blueback Alosa aestivalis Yes SppObs

100248 FS I Fritillary, regal

040093 FS II Eagle, bald

Speyeria idalia
idalia
Haliaeetus 
leucocephalus

BOVA

Yes BOVA,SppObs,BAEANests

030063 CC III Turtle, spotted Clemmys guttata BOVA

010077 I Shiner, bridle

040372 I Crossbill, red

Notropis 
bifrenatus
Loxia curvirostra

Yes BOVA,Habitat,SppObs

BOVA

https://fwisweb1.dgif.virginia.gov/fwis/NewPages/VaFWIS_GeographicSelect_Options.asp?pf=1&Title=VaFWIS+GeographicSelect+Options&comments=&repo… 1/4

https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=1&orderBY=BOVA
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=1&orderBY=
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=1&orderBY=tier
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=1&orderBY=Common_Name
https://fwisweb1.dgif.virginia.gov/fwis/?Title=VaFWIS+Report+Search&lastMenu=Home.__By+Coordinates&placeName=&tn=.0&searchType=R&species=1&orderBY=Scientific_Name


3/11/2014 VAFWIS Seach Report

040225 I Sapsucker, 
yellow-bellied

Sphyrapicus
varius BOVA

40319 I

040052 II

Warbler, black-
throated green
Duck, American
black

Dendroica virens BOVA

Anas rubripes BOVA

040105 II Rail, king Rallus elegans BOVA,Habitat

40320 II Warbler,
cerulean Dendroica cerulea BOVA

040266 II Wren, winter

To view All 476 species View 476

Troglodytes
troglodytes BOVA
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View
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ID Name River View Map
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Colonial Water Bird Survey

N/A
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Threatened and Endangered Waters ( 2 Reaches )

View Map of All
Threatened and Endangered Water s

Stream Name Highest
TE*

T&E Waters Species

BOVA Code, Status*, Tier**,
Common & Scientific Name

Wedgemussel, Alasmidonta

View
Map

Rappahannock River FESE
060003 FESE II dwarf heterodon

Yes
060081 ST II Floater, green Lasmigona

Rappahannock River
(02080104)

Managed Trout Streams 

N/A

ST 060081 ST II Floater,
green

Lasmigona
subviridis Yes

Bald Eagle Concentration Areas and Roosts

N/A

Bald Eagle Nests ( 3 records ) View Map of All Query Results
Bald Eagle Nests

Nest N Obs Latest Date DGIF
Nest Status View Map

ST0003  2  Mar 1 2000   HISTORIC Yes
ST0101  8  Apr 24 2006   HISTORIC Yes
ST9401  16  Apr 26 2000   HISTORIC Yes

Displayed 3 Bald Eagle Nests

Habitat Predicted for Aquatic WAP Tier I & II Species ( 3 Reaches )

View Map Combined Reaches from Below of Habitat Pr edicted for  WAP Tier  I & II Aquatic Species
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Name Agency Level
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RAPPAHANNOCK RIVER CROSSING PROJECT
CITY OF FREDERICKSBURG, SPOTSYLVANIA COUNTY, AND

STAFFORD COUNTY, VIRGINIA

ENVIRONMENTAL COORDINATION LETTER

SENT TO:

VIRGINIA DEPARTMENT OF CONSERVATION AND
RECREATION



DEPARTMENT OF TRANSPORTATION
1401 EAST BROAD STREET

RICHMOND, VIRGINIA 23219-2000
Charles Kilpatrick, P.E.
Commissioner

February 27, 2014

Mr. David Johnson
Director
Virginia Department of Conservation and Recreation
203 Governor Street, Suite 302
Richmond, VA 23219-2094

Project: Rappahannock River Crossing
Spotsylvania County, Stafford County, City of Fredericksburg
VDOT Project Number:  0095-111-259, P101; UPC No. 101595

Dear Mr. Johnson,

The Virginia Department of Transportation (VDOT), along with the Federal Highway Administration 
(FHWA), is studying proposed improvements along an approximate 3-mile section of the I-95 corridor, 
from the Route 3 Interchange (Exit 130) to the Route 17 Interchange (Exit 133).  In accordance with the
requirements of the National Environmental Policy Act (NEPA) and other federal and state laws and
regulations, VDOT is assessing potential impacts to be documented in an Environmental Assessment
(EA) for this project.

The enclosed map shows the area to be evaluated in the study. This study and resultant proposed
improvements would involve construction of collector/distributor lanes in each direction, two new 
bridges crossing the Rappahannock River and interchange modifications at the Route 3 (Exit 130) and
Route 17 (Exit 133) Interchanges.

At this early stage of the study, our efforts are focused on environmental resources and other relevant 
factors to be included in the environmental document.  To that end, please review the enclosed map and
provide comments on any issues or concerns regarding human and natural resources under your
jurisdiction or interest within the project area indicated.

This project is subject to Section 106 of the National Historic Preservation Act (16 U.S.C. 470f; 36 CFR
800.2(c)(3)).  Under Section 106, local governments with jurisdiction over areas in which effects 
to historic properties (typically historic buildings and districts; archaeological sites; battlefields) 
may occur are entitled to participate in consultation regarding the project's potential effects on 
historic properties.  Information about Section 106 and the role of consulting parties can be found
at http://www.achp.gov/usersguide.html.  If you are a representative of local government, please let the

VirginiaDOT.org
WE KEEP VIRGINIA MOVING

https://secure.mccormicktaylor.com/exchweb/bin/redir.asp?URL=http://www.achp.gov/usersguide.html
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Rappahannock River Crossing
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Department know if you have any information or concerns about historic properties potentially affected
by this project, and if your locality wishes to participate further in consultation to identify historic 
properties; assess project effects; and avoid, minimize, or mitigate any adverse effects.  Please designate 
a Section 106 point of contact for your local government.

We would greatly appreciate your response by March 31, 2014.  Please submit comments and/or 
information to our consultant at the following address:

Brennan Collier
McCormick Taylor, Inc.
North Shore Commons A

4951 Lake Brook Drive, Suite 275
Glen Allen, Virginia 23060

If you prefer, you can e-mail information to bscollier@mccormicktaylor.com.  Please reference
“Rappahannock River Crossing Scoping Response” in the subject heading of your correspondence.

In addition, throughout the study process, we may contact you and your organization for specific data 
needs and information.  We would greatly appreciate your cooperation and participation in providing
this information.

If you have questions or need additional information, please contact me by phone at (804) 371-6839 or
email at patrick.hughes@VDOT.virginia.gov.

Sincerely,

Patrick Hughes
Project Manager

Enclosure
Project Area Map

VirginiaDOT.org
WE KEEP VIRGINIA MOVING
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M E M O R A N D U M

DATE: June 2, 2014

TO:       Patrick Hughes, VDOT

FROM:    Alli Baird, DCR-DNH

SUBJECT: Due June 6, 2014
                          0095-111-259, P101, Rappahannock River Crossing Scoping Response
                        
The Department of Conservation and Recreation (DCR) has searched its Biotics Data System for 
occurrences of natural heritage resources from the area outlined on the submitted map. Natural heritage 
resources are defined as the habitat of rare, threatened, or endangered plant and animal species, unique 
or exemplary natural communities, and significant geologic formations. 

According to the information currently in our files, the Falls Run at Rt. 17 Stream Conservation Unit 
(SCU) is located within the project site. SCUs identify stream reaches that contain aquatic natural 
heritage resources, including 2 miles upstream and 1 mile downstream of documented occurrences, and 
all tributaries within this reach. SCUs are also given a biodiversity significance ranking based on the 
rarity, quality, and number of element occurrences they contain. The Falls Run at Rt. 17 SCU has been 
given a biodiversity ranking of B3, which represents a site of high significance. The natural heritage 
resource associated with this site is:

Aquatic Natural Community G2G3/S2S3/NL/NL

The documented Aquatic Natural Community is based on Virginia Commonwealth University’s 
INSTAR (Interactive Stream Assessment Resource) database which includes over 2,000 aquatic (stream 
and river) collections statewide for fish and macroinvertebrate.  These data represent fish and 
macroinvertebrate assemblages, instream habitat, and stream health assessments.  The associated 
Aquatic Natural Community is significant on multiple levels.  First, this stream is a grade B, per the 
VCU-Center for Environmental Sciences (CES), indicating its relative regional significance, 
considering its aquatic community composition and the present-day conditions of other streams in the 
region.  This stream reach also holds a “Healthy” stream designation per the INSTAR Virtual Stream 
Assessment (VSS) score.  This score assesses the similarity of this stream to ideal stream conditions of 
biology and habitat for this region. Lastly, this stream contributes to high Biological Integrity at the 
watershed level (6th order) based on number of native/non-native, pollution-tolerant/intolerant and rare, 
threatened or endangered fish and macroinvertebrate species present.  

In addition, the Hazel Run Rt. 1 to Rt. 2 Stream Conservation Unit (SCU) is also located within the 
project site. The Hazel Run Rt. 1 to Rt. 2 SCU has been given a biodiversity ranking of B3, which 
represents a site of high significance. The natural heritage resources associated with this site are:

Aquatic Natural Community G2?/S2?/NL/NL
Aquatic Natural Community G3G4/S3S4/NL/NL

The associated Aquatic Natural Communities are significant on multiple levels.  First, these streams are 
a grade B, per the VCU-Center for Environmental Sciences (CES), indicating its relative regional 
significance, considering its aquatic community composition and the present-day conditions of other 



streams in the region.  These stream reaches also hold a “Healthy” stream designation per the INSTAR 
Virtual Stream Assessment (VSS) score.  

Threats to the significant Aquatic Natural Communities and the surrounding watershed include water 
quality degradation related to point and non-point pollution, water withdrawal and introduction of non-
native species.

Furthermore, the Embrey Hill Conservation Site is located within the project site. Conservation sites are 
tools for representing key areas of the landscape that warrant further review for possible conservation 
action because of the natural heritage resources and habitat they support.  Conservation sites are 
polygons built around one or more rare plant, animal, or natural community designed to include the 
element and, where possible, its associated habitat, and buffer or other adjacent land thought necessary 
for the element’s conservation.  Conservation sites are given a biodiversity significance ranking based 
on the rarity, quality, and number of element occurrences they contain; on a scale of 1-5, 1 being most 
significant.  Embrey Hill Conservation Site has been given a biodiversity significance ranking of B5, 
which represents a site of general significance.  The natural heritage resource of concern at this site is:

Water-willow Rocky Bar and Shore G4G5/S4/NL/NL

Water-willow Rocky Bar and Shore is found primarily in the Piedmont, Central Appalachians, 
Cumberland Plateau, Interior Low Plateau, Ozarks, Ouachita Mountains, and adjacent provinces.  It 
ranges from Alabama, Georgia and the Carolinas west to Arkansas and Oklahoma and north to Ohio, 
New York, and New Jersey, with possible outliers north to southern Quebec.  The stands occur on the 
shoals or bars of rocky streams and riverbeds, where they are subject to frequent high-energy floods.  
The substrate is a variable mixture of sand, gravel and cobbles, often with deposits of silt and muck.  
American water-willow (Justicia americana) is the dominant, and sometimes only, species in this 
community, forming lawn-like stands in shallow reaches of rivers (NatureServe, 2010).  This 
community occurs along most of the Piedmont and mountain-region rivers and larger streams in 
Virginia.  Potential threats include pollutants and invasive aquatic plants.

Finally, the Yellow lance (Elliptio lanceolata, G2G3/S2S3/SOC/NL) has been historically documented 
downstream from the project site in the Rappahannock River. The Yellow lance occurs in mid-sized 
rivers and second and third order streams. To survive, it needs a silt-free, stable streambed and well-
oxygenated water that is free of pollutants. This species has been the subject of taxonomic debate in 
recent years (NatureServe, 2009).  Currently in Virginia, the Yellow lance is recognized from 
populations in the Chowan, James, York, and Rappahannock drainages.  Its range also extends into 
Neuse-Tar river system in North Carolina.  In recent years, significant population declines have been 
noted across its range (NatureServe, 2009).  Please note that this species is currently classified as a 
species of concern by the United States Fish and Wildlife Service (USFWS) however, this designation 
has no official legal status.  
  
Considered good indicators of the health of aquatic ecosystems, freshwater mussels are dependent on 
good water quality, good physical habitat conditions, and an environment that will support populations 
of host fish species (Williams et al., 1993). Because mussels are sedentary organisms, they are sensitive 
to water quality degradation related to increased sedimentation and pollution. They are also sensitive to 
habitat destruction through dam construction, channelization, and dredging, and the invasion of exotic 
mollusk species.  The Yellow lance may be particularly sensitive to chemical pollutants and exposure to 
fine sediments from erosion (NatureServe, 2009).

To minimize adverse impacts to the aquatic ecosystem as a result of the proposed activities, DCR 
recommends the implementation of and strict adherence to applicable state and local erosion and 



sediment control/storm water management laws and regulations, establishment/enhancement of riparian 
buffers with native plant species and maintaining natural stream flow. 

Please note this project is within a section of the Rappahannock River, which has been designated as a 
scenic river in the state of Virginia.  Due to this designation, DCR recommends you contact Lynn 
Crump of the DCR-Division of Planning and Recreation at 804-786-5054 or 
Lynn.Crump@dcr.virginia.gov.

There are no State Natural Area Preserves under DCR’s jurisdiction in the project vicinity.

Under a Memorandum of Agreement established between the Virginia Department of Agriculture and 
Consumer Services (VDACS) and the DCR, DCR represents VDACS in comments regarding potential 
impacts on state-listed threatened and endangered plant and insect species. The current activity will not 
affect any documented state-listed plants or insects.

New and updated information is continually added to Biotics.  Please re-submit project information and 
map for an update on this natural heritage information if the scope of the project changes and/or six 
months has passed before it is utilized.

All VDOT projects on state-owned lands must comply with the Virginia Erosion & Sediment Control 
(ESC) Law and Regulations, the Virginia Stormwater Management (SWM) Law and Regulations, the 
most current version of the DCR approved VDOT Annual ESC and SWM Specifications and Standards, 
and the project-specific ESC and SWM plans. [Reference: VESCL §10.1-560, §10.1-564; VESCR 
§4VAC50-30 et al; VSWML §10.1-603 et al; VSWMR §4VAC-3-20 et al].

The Virginia Department of Game and Inland Fisheries (VDGIF) maintains a database of wildlife 
locations, including threatened and endangered species, trout streams, and anadromous fish waters, that 
may contain information not documented in this letter. Their database may be accessed from http://
vafwis.org/fwis, or contact Gladys Cason (804-367-0909 or Gladys.Cason@dgif.virginia.gov).  
According to the information currently in our files, Rappahannock River, which has been designated by 
the Virginia Department of Game and Inland Fisheries (VDGIF) as a “Threatened and Endangered 
Species Water” for the Dwarf wedgemussel is within 2 miles of the project area. Therefore, DCR 
recommends coordination with the U.S. Fish and Wildlife Service (USFWS) and Virginia's regulatory 
authorityfor the management and protection of this species, the VDGIF, to ensure compliance with the 
Virginia Endangered Species Act (VA ST §§ 29.1-563 – 570).

Thank you for the opportunity to comment on this project.

Cc: Ernie Aschenbach, VDGIF
Troy Andersen, USFWS
Lynn Crump, DCR-DPRR
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VaFWIS Initial Project Assessment Report Compiled on 5/15/2015, 10:23:56 AM

532 Known or Likely Species ordered by Status Concern for Conservation 

(displaying first 25) (25 species with Status* or Tier I** or Tier II** ) 

To view All 532 species View 532

* FE=Federal Endangered;    FT=Federal Threatened;    SE=State Endangered;    ST=State Threatened;    FP=Federal Proposed;    FC=Federal Candidate;    FS=Federal Species of Concern;    CC=Collection Concern 

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;  II=VA Wildlife Action Plan - Tier II - Very High Conservation Need;  III=VA Wildlife Action Plan - Tier III - High Conservation Need;  IV=VA Wildlife Action Plan - Tier IV 

Bat Colonies or Hibernacula: Not Known

Known or likely to occur within a 2 mile radius around point 38,18,12.3 -77,30,13.2

in 177 Spotsylvania County, 179 Stafford County, 630 Fredericksburg City, VA

View Map of

Site Location

BOVA Code Status* Tier** Common Name Scientific Name Confirmed Database(s)

010032 FESE II Sturgeon, Atlantic Acipenser oxyrinchus BOVA

060003 FESE II Wedgemussel, dwarf Alasmidonta heterodon Yes BOVA,TEWaters,Habitat

040129 ST I Sandpiper, upland Bartramia longicauda BOVA

040293 ST I Shrike, loggerhead Lanius ludovicianus BOVA

060081 ST II Floater, green Lasmigona subviridis Yes BOVA,TEWaters,Habitat

040292 ST Shrike, migrant loggerhead Lanius ludovicianus migrans BOVA

050022 FP Bat, northern long-eared Myotis septentrionalis BOVA

010038 FC IV Alewife Alosa pseudoharengus Yes BOVA,SppObs

010045 FC Herring, blueback Alosa aestivalis Yes BOVA,SppObs

100248 FS I Fritillary, regal Speyeria idalia idalia BOVA

040093 FS II Eagle, bald Haliaeetus leucocephalus Yes BOVA,SppObs,BAEANests

060175 FS II Slabshell, Roanoke Elliptio roanokensis BOVA

060029 FS III Lance, yellow Elliptio lanceolata BOVA

030063 CC III Turtle, spotted Clemmys guttata BOVA

010077 I Shiner, bridle Notropis bifrenatus BOVA

040372 I Crossbill, red Loxia curvirostra BOVA

040225 I Sapsucker, yellow-bellied Sphyrapicus varius BOVA

040319 I Warbler, black-throated green Dendroica virens BOVA

010432 II Madtom, spotted-margin Noturus insignis ssp 1 BOVA

040052 II Duck, American black Anas rubripes BOVA

040036 II Night-heron, yellow-crowned Nyctanassa violacea violacea BOVA

040213 II Owl, northern saw-whet Aegolius acadicus BOVA

040105 II Rail, king Rallus elegans BOVA

040320 II Warbler, cerulean Dendroica cerulea BOVA

040266 II Wren, winter Troglodytes troglodytes BOVA

 Fish and Wildlife Information Service
Home » By Map » VaFWIS GeographicSelect Options

Page 1 of 3VaFWIS GeographicSelect Options

5/15/2015http://vafwis.org/fwis/index.asp



N/A

Bald Eagle Concentration Areas and Roosts 

N/A

Stream Name

T&E Waters Species

View Map

Highest TE
*

BOVA Code, Status
*
, Tier

**
, Common & Scientific Name

Rappahannock River (02080104) FESE
060003 FESE II Wedgemussel, dwarf Alasmidonta heterodon 

060081 ST II Floater, green Lasmigona subviridis 
Yes

Rappahannock River (02080104) ST 060081 ST II Floater, green Lasmigona subviridis Yes

Managed Trout Streams 

Bald Eagle Nests ( 3 records ) View Map of All Query Results

Bald Eagle Nests

Page 2 of 3VaFWIS GeographicSelect Options

5/15/2015http://vafwis.org/fwis/index.asp
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Show Position Rings

Yes No

1 mile and 1/4 mile at the 

Search Point

Show Search Area

Yes No

 Search distance miles

radius

2

Search Point is at 

map center

Base Map Choices

Topography 

Map Overlay Choices

Current List: Position, Search, 
BECAR, BAEANests, 
TEWaters, TierII, Habitat, 

Trout, Anadromous

Map Overlay Legend

Refresh Browser Page

 Map

 Click

Map

Scale

Screen

Size
Help

Point of Search 38,18,12.3 -77,30,13.2

Map Location 38,18,12.3 -77,30,13.2

Select Coordinate System: Degrees,Minutes,Seconds Latitude - Longitude

Decimal Degrees Latitude - Longitude

Meters UTM NAD83 East North Zone

Meters UTM NAD27 East North Zone

Base Map source: USGS 1:100,000 topographic maps (see Microsoft terraserver-usa.com for details)

Map projection is UTM Zone 18 NAD 1983 with left 276279 and top 4247246. Pixel size is 16 
meters . Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is currently

displayed as 600 columns by 600 rows for a total of 360000 pixles. The map display represents 
9600 meters east to west by 9600 meters north to south for a total of 92.1 square kilometers. The 

map display represents 31501 feet east to west by 31501 feet north to south for a total of 35.5 
square miles.

Topographic maps and Black and white aerial photography for year 1990+-

Page 1 of 2VaFWIS Map
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are from the United States Department of the Interior, United States Geological Survey. 
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia 
Geographic Information Network. 
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo 
All other map products are from the Commonwealth of Virginia Department of Game and Inland 
Fisheries. 
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VaFWIS Initial Project Assessment Report Compiled on 5/15/2015, 10:30:32 AM

500 Known or Likely Species ordered by Status Concern for Conservation 

(displaying first 22) (22 species with Status* or Tier I** or Tier II** ) 

To view All 500 species View 500

* FE=Federal Endangered;    FT=Federal Threatened;    SE=State Endangered;    ST=State Threatened;    FP=Federal Proposed;    FC=Federal Candidate;    FS=Federal Species of Concern;    CC=Collection Concern 

** I=VA Wildlife Action Plan - Tier I - Critical Conservation Need;  II=VA Wildlife Action Plan - Tier II - Very High Conservation Need;  III=VA Wildlife Action Plan - Tier III - High Conservation Need;  IV=VA Wildlife Action Plan - Tier IV 

Bat Colonies or Hibernacula: Not Known

Known or likely to occur within a 2 mile radius around point 38,20,01.0 -77,29,54.3

in 179 Stafford County, 630 Fredericksburg City, VA

View Map of

Site Location

BOVA Code Status* Tier** Common Name Scientific Name Confirmed Database(s)

010032 FESE II Sturgeon, Atlantic Acipenser oxyrinchus BOVA

060003 FESE II Wedgemussel, dwarf Alasmidonta heterodon Yes BOVA,TEWaters,Habitat

040129 ST I Sandpiper, upland Bartramia longicauda BOVA

040293 ST I Shrike, loggerhead Lanius ludovicianus BOVA

060081 ST II Floater, green Lasmigona subviridis Yes BOVA,TEWaters,Habitat

040292 ST Shrike, migrant loggerhead Lanius ludovicianus migrans BOVA

050022 FP Bat, northern long-eared Myotis septentrionalis BOVA

010038 FC IV Alewife Alosa pseudoharengus Yes BOVA,SppObs

010045 FC Herring, blueback Alosa aestivalis Yes BOVA,SppObs

100248 FS I Fritillary, regal Speyeria idalia idalia BOVA

040093 FS II Eagle, bald Haliaeetus leucocephalus Yes BOVA,SppObs,BAEANests

030063 CC III Turtle, spotted Clemmys guttata BOVA

010077 I Shiner, bridle Notropis bifrenatus Yes BOVA,Habitat,SppObs

040372 I Crossbill, red Loxia curvirostra BOVA

040225 I Sapsucker, yellow-bellied Sphyrapicus varius BOVA

040319 I Warbler, black-throated green Dendroica virens BOVA

040052 II Duck, American black Anas rubripes BOVA

040036 II Night-heron, yellow-crowned Nyctanassa violacea violacea BOVA

040213 II Owl, northern saw-whet Aegolius acadicus BOVA

040105 II Rail, king Rallus elegans BOVA,Habitat

040320 II Warbler, cerulean Dendroica cerulea BOVA

040266 II Wren, winter Troglodytes troglodytes BOVA

Anadromous Fish Use Streams ( 2 records ) View Map of All

Anadromous Fish Use Streams

Anadromous Fish Species

 Fish and Wildlife Information Service
Home » By Map » VaFWIS GeographicSelect Options
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N/A

Bald Eagle Concentration Areas and Roosts 

N/A

060081 ST II Floater, green Lasmigona subviridis 

Rappahannock River (02080104) ST 060081 ST II Floater, green Lasmigona subviridis Yes

Managed Trout Streams 

Bald Eagle Nests ( 3 records ) View Map of All Query Results

Bald Eagle Nests

Nest N Obs Latest Date
DGIF

Nest Status
View Map

ST0003  2  Mar 1 2000   HISTORIC Yes

ST0101  8  Apr 24 2006   HISTORIC Yes

ST9401  16  Apr 26 2000   HISTORIC Yes
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Point of Search 38,20,01.0 -77,29,54.3

Map Location 38,20,01.0 -77,29,54.3

Select Coordinate System: Degrees,Minutes,Seconds Latitude - Longitude

Decimal Degrees Latitude - Longitude

Meters UTM NAD83 East North Zone

Meters UTM NAD27 East North Zone

Base Map source: USGS 1:100,000 topographic maps (see Microsoft terraserver-usa.com for details)

Map projection is UTM Zone 18 NAD 1983 with left 276829 and top 4250585. Pixel size is 16 
meters . Coordinates displayed are Degrees, Minutes, Seconds North and West.Map is currently

displayed as 600 columns by 600 rows for a total of 360000 pixles. The map display represents 
9600 meters east to west by 9600 meters north to south for a total of 92.1 square kilometers. The 

map display represents 31501 feet east to west by 31501 feet north to south for a total of 35.5 
square miles.

Topographic maps and Black and white aerial photography for year 1990+-
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are from the United States Department of the Interior, United States Geological Survey. 
Color aerial photography aquired 2002 is from Virginia Base Mapping Program, Virginia 
Geographic Information Network. 
Shaded topographic maps are from TOPO! ©2006 National Geographic
http://www.national.geographic.com/topo 
All other map products are from the Commonwealth of Virginia Department of Game and Inland 
Fisheries. 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Virginia Ecological Services Field Office

6669 SHORT LANE
GLOUCESTER, VA 23061

PHONE: (804)693-6694 FAX: (804)693-9032
URL: www.fws.gov/northeast/virginiafield/

Consultation Code: 05E2VA00-2015-SLI-1986 May 15, 2015
Event Code: 05E2VA00-2015-E-01996
Project Name: Rappahannock River Crossing

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. The species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ).et seq.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.

The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 ), Federal agencies are requiredet seq.
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.



A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 ), and projects affecting these species may requireet seq.
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment

2
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Official Species List
 

Provided by: 
Virginia Ecological Services Field Office

6669 SHORT LANE

GLOUCESTER, VA 23061

(804) 693-6694 

http://www.fws.gov/northeast/virginiafield/
 
Consultation Code: 05E2VA00-2015-SLI-1986
Event Code: 05E2VA00-2015-E-01996
 
Project Type: TRANSPORTATION
 
Project Name: Rappahannock River Crossing
Project Description: Proposed improvements along an approximate 3-mile section of the I-95
corridor, from the Route 3 Interchange (Exit 130) to the Route 17 Interchange (Exit 133).
Improvements would involve construction of collector/distributor lanes in each direction, two new
bridges crossing the Rappahannock River and interchange modifications at the Route 3 (Exit 130)
and Route 17 (Exit 133) Interchanges.
 
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing



http://ecos.fws.gov/ipac, 05/15/2015  09:05 AM 
2

Project Location Map: 

 
Project Coordinates: MULTIPOLYGON (((-77.49000549316406 38.34582986313079, -
77.4836540222168 38.342194744416744, -77.50064849853516 38.31876404810185, -
77.49807357788086 38.30394763084892, -77.50494003295898 38.28912818664797, -
77.51163482666016 38.290206066465636, -77.51266479492188 38.29411324660763, -
77.51386642456055 38.297616056850146, -77.50717163085936 38.30260053372373, -
77.50751495361327 38.313107227858886, -77.50734329223633 38.32240034234858, -
77.5027084350586 38.33317347664987, -77.49687194824219 38.34340647092449, -
77.49000549316406 38.34582986313079)))
 
Project Counties: Fredericksburg, VA | Spotsylvania, VA | Stafford, VA
 

United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing
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Endangered Species Act Species List
 

There are a total of 4 threatened or endangered species on your species list.  Species on this list should be considered in

an effects analysis for your project and could include species that exist in another geographic area. For example, certain

fish may appear on the species list because a project could affect downstream species.  Critical habitats listed under the

Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats within your

project area section further below for critical habitat that lies within your project.  Please contact the designated FWS

office if you have questions.

 

Clams Status Has Critical Habitat Condition(s)

Dwarf wedgemussel (Alasmidonta

heterodon) 

    Population: Entire

Endangered

Flowering Plants

harperella (Ptilimnium nodosum) Endangered

Small Whorled pogonia (Isotria

medeoloides)

Threatened

Mammals

Northern long-eared Bat (Myotis

septentrionalis)

Threatened

United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing
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Critical habitats that lie within your project area
There are no critical habitats within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: Rappahannock River Crossing



Natural Heritage Resources

Your Criteria

Taxonomic Group: Select All

Federal Legal Status: LE - Listed endangered,LT - Listed threatened,PE - Proposed endangered,PT - Proposed threatened

State Legal Status: LE - Listed endangered,LT - Listed threatened,PE - Proposed endangered,PT - Proposed threatened

County: Spotsylvania

Search Run: 5/15/2015 10:15:07 AM

Click scientific names below to go to NatureServe report.

Click column headings for an explanation of species and community ranks.

Common
Name/Natural
Community

Scientific Name Global
Conservation
Status Rank

State
Conservation
Status Rank

Federal Legal
Status

State Legal
Status

Statewide
Occurrences

Spotsylvania
BIVALVIA (MUSSELS)
Dwarf
Wedgemussel

Alasmidonta
heterodon

G1G2 S1 LE LE 15

Green Floater Lasmigona
subviridis

G3 S2 None LT 64

HETEROPTERA (TRUE BUGS)
Virginia
Piedmont Water

Sigara
depressa

G1G2 S1S2 SOC LE 5

                                1 / 2

http://www.dcr.virginia.gov/natural_heritage/help.shtml
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Note: On-line queries provide basic information from DCR's databases at the time of the request. They are NOT to be substituted
for a project review or for on-site surveys required for environmental assessments of specific project areas.

For Additional Information on locations of Natural Heritage Resources please submit an information request.

To Contribute information on locations of natural heritage resources, please fill out and submit a rare species sighting form.
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Natural Heritage Resources

Your Criteria

Taxonomic Group: Select All

Federal Legal Status: LE - Listed endangered,LT - Listed threatened,PE - Proposed endangered,PT - Proposed threatened

State Legal Status: LE - Listed endangered,LT - Listed threatened,PE - Proposed endangered,PT - Proposed threatened

County: Stafford

Search Run: 5/15/2015 10:13:55 AM

Click scientific names below to go to NatureServe report.

Click column headings for an explanation of species and community ranks.
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Status Rank
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Stafford
BIVALVIA (MUSSELS)
Dwarf
Wedgemussel

Alasmidonta
heterodon

G1G2 S1 LE LE 15

VASCULAR PLANTS
Sensitive Joint-
vetch

Aeschynomene
virginica

G2 S2 LT LT 22

Harperella Harperella
nodosa

G2 S1 LE LE 1
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Small Whorled
Pogonia

Isotria
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G2 S2 LT LE 48

Note: On-line queries provide basic information from DCR's databases at the time of the request. They are NOT to be substituted
for a project review or for on-site surveys required for environmental assessments of specific project areas.

For Additional Information on locations of Natural Heritage Resources please submit an information request.

To Contribute information on locations of natural heritage resources, please fill out and submit a rare species sighting form.
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Stantec 

January 16, 2015 
File: 203400417 

Stantec Consulting Services Inc. 
1011 Boulder Springs Drive, SUite 225, Richmond VA 23225-4951 

Attention: Mr. Stuart Tyler 
Parsons Transportation Group Inc. 
1 00 M Street SE 
Suite 1200 
Washington. D.C. 20003-3520 

Dear Mr. Tyler, 

Reference: Rappahannock River Crossing, City of Fredericksburg, Stafford and Spotsylvania 
Counties, Virginia 

This correspondence summarizes the results of habitat surveys for the federally and sta1e 
endangered dwarf wedgemussel (Aiismidonta heterodon) and the federally threatened and state 
endangered small whorled pogonia (SWP) lfsotria medeoloides) for the Rappahannock River 
Crossing project. The project area is located within the City of Fredericksburg, Stafford and 
Spotsylvania Counties adjacent to Interstate 95 and crosses the Rappahannock River. These 
surveys were conducted by qualified Stantec staff on December 23. 2014. The following 
summarizes the life history, survey methods and results for each species. 

Dwarf Wedgemussel 

The dwarf wedgemussel is a small freshwater mussel distinguished by consistently having two 
lateral teeth on the right valve, but only one on the left (VDGIF VaFWIS 2015). The mussel lives on 
muddy sand. sand. and gravel bottoms in creeks and rivers ot various size, in areas of slow to 
moderate current with little sediment deposits (USFWS 1993). Dwarf wedgemussels are long term 
brooders, w ith fertilization occurring in mid-summer and fall, with glochidia release in ihe following 
spring and summer. Fish host species in the south have been confirmed to include the tessellated 
darter (Ehteostoma olmstedi), Johnny darter (E. nigrinum) and mottled sculpin (Cottus bairdi) 
(USFWS 2007). The dwarf wedge mussel is known to occur within the Rappahannock River and 
tributary streams within its watershed. 

On March 7, 2008 the Virginia Department of Game and Inland Fisheries and the U.S. Fish and 
Wildlife Service lssued a draft freshwater mussel guldeline for the Commonwealth of Virginia listing 
four general assessment/survey types: land-based review, site assessment, abbreviated survey, 
and full survey. For purposes of identifying potential habitat onsite a land-based review is typically 
used to verify if additional water-based surveys will be required. During the site visit conducted on 
December 23, 2014, a land-based review was performed on the three onsite perennial 
waterbodies to group them based upon the presence or absence of favorable conditions for the 
dwarf wedgemussel. These categories represent the relative degree to which areas express 
favorable site attributes for the target species. Appropriate habitat is present in areas that retain 
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Reference: Rappahannock River Crossing, City of Fredericksburg, Stafford and Spotsylvania Counties, 
Wglnia 

most of the habitat factors described above, or based on professional judgment may sti ll support 
the target species in areas of degraded habitat. Poor habita1· is not sufficient to support 
freshwater mussel populations. 

One perennial waterbody was identified during the land-based review to have potential habitat 
sufficient to support freshwater mussel populations: the Rappahannock River. The Rappahannock 
River has known occurrences of the species and characteristics were suitable within the vicinity of 
the project area. The perennial extent of fall Quarry Run within the project area was found to be 
unsuitable in port due to a series of headcuts and grade controls that would preclude the 
migration of host fish upstream. An unnamed perennial tributary of Hazel Run at the southern 
portion of the project was a lso found to be unsuitable. Culverts present an obstacle to host fish 
migration. the stream is generally embedded and pools ore full of silt. No live individual freshwater 
mussels were identified during this land-based review. 

Small Whorled Pogonia 

SWP is a self-pollinating perennial orchid (Family: Orchidoceoe) with a characteristic whorl of five 
to seven leaves at the summit of a singular, hollow, pale green stem, with small greenish to yellow 
flowers (Gleason and Cronquist 1991). SWP occupies a very specific habitat type within its range. 
In particular. the species seems to require the following conditions: mature. mixed hardwood, 
upland forests; generally open understory conditions with minimal aggressive ground level species; 
generally level to moderately sloping land within shallow upland draws often, but not always, of 
northerly or easterly exposure; scattered ground-level sunlight; and. acidic. sandy loam soils (Ware 
1991 . Gleason and Cronquist 1991. Weakley 201 0). In addition. many professionals have noted a 
prevalence of decaying logs and a well-developed detritus layer on the forest floor. These 
attributes tend to be present with the species when found. although the exact mechanisms 
associated with each affinity are not understood (Ware 199 I). Certain indicator species may also 
be helpful in identifying small whorled pogonia habitat. are considered associates. and occur 
frequently near documented SWP colonies. Colonies of small whorled pogonia are known to 
occur within Stafford and Spotsylvania Counties. 

This SWP habitat survey was conducted using general ground reconnaissance of the property 
boundary and all interior upland slopes. Notes were token regarding cover types, community 
assemblages, slope aspect and grade, associate species, substrate, and other relevant 
information concerning habitat quality. Such reconnaissance and data collection allows for 
grouping of various regions into general habitat types: suitable. marginal. or poor. based on the 
presence of favorable habitat conditions for the target species. These categories represent the 
relative degree to which areas express favorable site attributes tor the target species. Suitable 
habitat is present in areas that retain most of the habitat factors described above. Marginal 
habitat occurs in somewhat degraded areas, but based on professional judgment may still 
support the target species. Poor habitat is not sufficient for SWP colonization. 
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Reference: Rappahannock River Crossing, City of Fredericksburg, Stafford and Spotsylvania Counties, 
Virginia 

As a result of the habitat survey conducted by Stantec, two areas of marginal small whorled 
pogonia habitat were identified within the project area. The boundaries of the habitat areas were 
located using a sub-decimeter accurate Trimble ProXH Global Positioning System (GPS) unit and 
are depicted on the altoched Threatened and Endangered Species Habitat Map. 

SWP habitat was categorized as marginal with positive characteristics including open understory, 
moderate presence of detritus on the forest floor, slope aspect and presence of associates, with 
possibility of other dormant species being present. Characteristics indicative of lower qualrty 
habitat that are present include, but are not limited to: reduced or absent decomposing woody 
debris, increased light penetration from the surrounding open areas and signs of historic 
disturbance. Forested communities within the marginal habitat areas identified are generally 
composed of semi-mature to mature hardwood tree species in the canopy, including white oak 
(Quercus alba), tulip poplar (Liriodendron tulipifera), American beech (Fagus grandifo/ia) and 
hickory species (Carya spp.). Associate species scattered in the herbaceous strata include 
strawberry bush (Euonymous americana) and striped wintergreen (Chimaphila macu/ata). 

The remainder of the survey area is considered poor, or inappropriate SWP habitat, due to one or 
more limiting factors. Limiting factors include the absence of forested communities, maintained 
lawn and right-of-way, high density pine-dominated forests, immature forest communities, dense 
understory coverage, significant historical land disturbance and wetland habitats. 

Please let me know if you have any questions regarding the results of the habitat survey for dwarf 
wedgemussel and the small whorled pogonio for the Rappahannock River Crossing project. 

Regards, 

STANTEC CONSULTING SERVICES INC. 

_)~k---
Sean Wender, PWD 
Senior Ecologist 
Phone: (804) 267-3474 
Fax: (804) 267-3470 
sean.wender@stantec.com 

Attachment: Threatened and Endangered Species Habitat Map 

c . Brian Hawley, Stantec 
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