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GENERAL NOTES

CONSTRUCTION SEQUENCE AND SPECIFICATIONS

1. Contractor to Comply with the Site-Specific Health and Safety Plan including all premobilization forms, AHAs and PTAs.

2. Install construction entrance, staging areas, haul roads, erosion and sediment control measures.

3. Spray proposed wetland creation areas with herbicide to kill non-native grasses and vegetation that will be invasive to the native wetland vegetation that will be
planted.

4. Wetland Creation Areas

a. Cut and rake 7 days after herbicide application.  Remove dead vegetation, place in the soil disposal area.

b. Strip (top 4”) and stockpile topsoil in the soil disposal area.

c. Grade sub-grade to depth according to concept design, transport excess soil to soil disposal area.

d. Grades to be checked by Contractor and validated by the Engineer before moving to the next step.

e. Recover areas with stockpiled topsoil, 4-inch depth.

f. Disk to depth of 6-8 inches in a crisscross pattern.

g. Seed and plant per Planting Plan.

5. Wetland Restoration Areas

a. Remove and dispose of drain tiles 2 drains approximately 200 LF each.

b. Conduct minor grading for connection to wetland creation areas.

c. Grades to be checked by Contractor and validated by the Engineer before moving to the next step.

d. Disk to depth of 6-8 inches in a crisscross pattern.

e. Seed and plant per Planting Plan.

6. Install water control structures to plug existing ditch. Each structure will consist of a gravel base filter, 12 inch thick, 4'x12' in area, approximate 12 boulders
2'x3'x4' backed by non-woven filter fabric.

7. Finish grading soil disposal area, seed and straw mulch.

8. Install fence and gates. Fence shall be composed of 4 strand barb wire, metal posts.  Typical 10' agriculture style gates, 3 total.

9. Restore haul roads (rip/disc, seed and straw mulch.).

10. Remove debris from site.  Construction debris, woody debris is not allowed to be disposed of on site.

11. Submit As-Built Drawings to the Engineer.  Contractor may not move to next step until As-Built Drawings have been submitted and approved.

12. Once temporary ESC vegetation is stable remove erosion and sediment control measures and demobilize.
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EXISTING CONDITIONS

EX DELINEATED WETLAND
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C-002

WATER BUDGET

WATER BUDGET NARRATIVE
SNOW CREEK MITIGATION SITE

I. Introduction
The water budgets on this sheet were prepared to determine the nature of the water regime expected in this constructed wetland system to
assist in vegetation selection, to develop confidence that the prerequisite hydrology necessary to support a wetland will be achieved, to predict
system modifications that will be required as the contributing watershed develops over time, and to determine which elements of the design are
critical to the success of the project.

The water budgets were prepared for the aforementioned wetland system using the methodologies described herein to calculate the water
budget using Excel.

The proposed wetland area is located east of Airport Rd. and west of Snow Creek in Franklin County, VA. The site is primarily grassland with
gentle slopes across the site. The site is a natural low point and will be used to create a wetland mitigation bank for the MVP Southgate Pipeline.
The creation of wetland habitat will help increase the storage capacity of the surrounding watershed, increase habitat diversity, and increase
biodiversity in the area.

Approximately 6.5 acres of open grassland are proposed for the site. A typical water budget is presented to demonstrate the expected
hydroperiod for the typical dry, normal, and wet years for the proposed wetland areas. This typical water budget uses conservative estimates of
the various parameters and depicts the expected variation in the hydroperiod for these restored wetland areas. Many of these cells will have
more hydrologic inputs and/or slower infiltration rates in the underlying materials than this typical water budget.

II. Primary Components Quantified

A. Inputs

1. Precipitation
Precipitation has been quantified from the Martinsville Filter Plant NOAA station for the past 61 years of available data. Excel was used to
determine the typical dry, normal, and wet years by evaluating the 30th, 50th, and 70th percentile annual rainfall. 1984 was determined to
be the 30th percentile or dry year, 1952 was the 50th percentile or normal year, and 1993 was the 70th percentile or the wet year. 
Precipitation falling directly on the constructed wetland area comprises this input factor.

2. Surface Runoff
Surface runoff was calculated using the SCS runoff curve number method.

Q=(P-Ia)2/((P-Ia)+S)

where

Q=runoff (in.)
P=rainfall (in.)
S=potential maximum retention after runoff begins (in.)
Ia=initial abstraction (in.)

and

S=(1000/Curve Number)-10
Ia=0.2*S

3. Groundwater Infiltration
Groundwater infiltration is probable for the site but is not considered to present the most conservative water budget possible. The water 
budget indicates target water levels are achieved despite the conservative approach.

4. Overbank Flow
Snow Creek runs adjacent to the east site of the proposed wetland but overflow from the creek is not considered in the water budget for
simplicity and to provide a more conservative water budget.

B. Outputs

1. Evapotranspiration
Potential evapotranspiration was estimated using the Thornthwaite forumla for monthly PET in Excel.

Et=1.6*(10*Ta/I)a

where

Et=PET in cm/mo
Ta=mean monthly air temperature (Centigrade)
I=monthly heat index

I=∑(Ta/5)1.5

for twelve months, and
a=0.49+0.0179*I-0.0000771*I2+0.000000675*I3

The formula is for a standard month of 30 days of daylight and must be adjusted for latitude and month (Dun and Leopold 1978) by a 
correction factor provided by a table developed for use with this formula.

Data for the PET was sourced from the the Martinsville Filter Plant NOAA station.

2. Groundwater Exfiltration
The groundwater exfiltration output is the water lost due to the permeability of the soil materials underlying the constructed wetland area.
Data suggested by the NRCS Soil Survey Manual indicate highly permeable soils in the area with saturated hydraulic conductivity of 9 
micrometer/s. To remain conservative in our estimate, a saturated hydraulic conductivity of 0.07 micrometers/s or 0.01 in/hr was used to
calculate groundwater exfiltration.

Converted to a loss rate in in/mo, k=0.01 in/hr is equal to:
0.01 in/hr x 24 hr/d x 30 d/mo
=7.2 in/mo

This approach is conservative as it uses Darcy's Law with 1-foot of head and a 1-foot restrictive layer. In actuality, the head is rarely more
than a few inches.

3. Outflow
The maximum water elevations of the constructed wetland area will occur whenever the water level reaches the top of the wetland 
boundary. When this occurs, water will outflow from the wetland to Snow Creek and the surrounding area.

4. Water Level Baseline
The water level baseline for the water budget was assumed to be at max capacity of the wetland to simplify storage calculations. By 
assuming the wetland to be at maximum capacity, we remain conservative in our water budget because the wetland will have no 
additional storage capacity and will overflow unless storage capacity is gained in the previous months water budget.
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PLANTING SCHEDULE

PFO Area Planting and Seeding Notes:
1. Substitutions for selected species based upon availability
shall be requested in writing to engineer, documenting lack of
availability.
2. Wildlife value indicator is based on the Virginia Department
of Conservation and Recreation (DCR)'s brochure: "Native Plants
for Conservation, Restoration & Landscaping: Virginia Piedmont
Region." Species with "-" are regionally native but not included on
brochure.
3. The planted trees and shrubs shall be randomly spaced and
species mixed throughout the planting areas.
4. Container rates and quantities shown for one gallon size.
For purposes of substitution, two tubelings are the equivalent of
one 1-gallon.
5. All seeding rates are expressed in pounds of pure live seed
(PLS).
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ESC DETAILS

NOTE : A FULL EROSION CONTROL
PLAN HAS NOT BEEN DEVELOPED
AT THIS TIME.  THE ESC PLAN WILL
BE DEVELOPED FOR THE FINAL
MITIGATION PLAN AND PERMITTING
PHASES OF THE PROJECT.
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DETAILS
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Exhibit C 
Site Selection Criteria 

USACE Norfolk District and Virginia Department of Environmental Quality 
October 2018

Bank/Site Name

ORM Number

Date

1. Principal Criteria  
(check all that apply)

a. Site activities will result in at least 80% of wetland credits 
obtained through wetland restoration/creation
b. Site activities will result in at least 50% of stream credits 
obtained through stream restoration/enhancement
c. Site is contiguous or connected to other aquatic resources

d. Site contains minimal or no INU species

e. Site has not been logged in the past 5 years

f. Site abuts and/or adjoins an existing preservation/
conservation area, etc.
g. Site has no known encumbrances (ie easements, liens, 
rights of way, reserved timber, severed surface or subsurface 
mineral or natural gas rights, etc.) on the site, on adjacent 
properties or within the watershed of the site that will 
negatively affect the compensation goals
h. Immediately adjacent land is less than 10% impervious cover

i. Site does not contain any impoundments that are not 
proposed for removal
j. Site is able to be protected long-term through the recordation 
of an appropriate site protection instrument or other 
mechanism that will support the long-term protection of the 
site
k. Site is expected to provide in-kind compensation (similar 
hydrologic regime)

2. Watershed Scale Features 
(check all that apply) 
  
**Explanation required.  
Provide supplemental 
information in an attachment 
to this Checklist

a. Site activities will contribute to habitat diversity **

b. Site activities will remove pollutants from waters **

c. Site activities will remediate inputs of substantial amounts of 
sediment**
d. Site will contribute to habitat connectivity



3. Development Trends in the 
Watershed Where Site is 
Located 
(check all that apply) 
  
**Explanation required.  
Provide supplemental 
information in an attachment 
to this Checklist 
  
 

a. Site will address watershed needs for habitat protection as 
identified in a wildlife action plan, compensation planning 
framework, habitat Conservation Plan, etc.**
b. Site will address watershed needs for water quality 
improvement/reduction in sediment loads as identified in the 
303(d) list**
c. Less than 50% of land use within the watershed is 
residential/commercial/industrial
d. Less than 50% of land use within the watershed is 
agricultural
e. Future land use plans (ie local comprehensive plans, 
conservation plans) show minimal or no change
f. No water withdrawal permits issued within the vicinity of the 
site
g. No point source permits within the vicinity of the site

4. Watershed vs. Site Specific 
Water Quality Goals 
(check all that apply) 
  
**Explanation required.  
Provide supplemental 
information in an attachment 
to this Checklist 
 

a. Site is likely to contribute to improved water quality within 
the watershed and not solely within the site boundaries**
b. Site will include preservation/establishment/rehabilitation of 
the entire watershed upstream of the project to the drainage 
divide
c.  No downstream impoundments (excluding drinking water) 
that would limit the watershed benefits derived from site 
activities
d. Site will improve water quality conditions of existing 
wetlands identified by VDEQ (WetCAT) as "Somewhat Severely 
Stressed" or "Severely Stressed"**

5.Site Compatibility with 
Adjacent Land Use 
(check all that apply) 
  
**Explanation required.  
Provide supplemental 
information in an attachment 
to this Checklist 
 

a. Site is within an area identified as meriting conservation in 
an approved watershed management plan, wildlife action plan, 
national forest management plan, or conservation plan**
b. Site is not likely to be affected by current activities occurring 
on adjacent properties
c. Site will not be affected by likely future activities occurring 
on adjacent properties
d. Site activities will not affect adjacent properties**

e. Site is not adjacent to silvicultural operations

f. Site is not adjacent of agricultural land

g. Properties adjacent to the site do not have the potential to 
spread INU species to the site**



6. Positive Effects Site will 
have on Ecological/Cultural 
Resources 
(check all that apply) 
  
**Explanation required.  
Provide supplemental 
information in an attachment 
to this Checklist 
  
  
 

b. Site activities will conserve/restore natural communities 
identified by VDCR as imperiled**
c. Site activities will conserve/restore karst resources 
identified by VDCR as imperiled**
d. Site activities are within areas that have been identified by 
VDGIF as meriting improvement**
e. Site activities will conserve/restore areas designated by 
VDGIF as wild trout streams**
d. Site activities will conserve/restore areas designated by 
VDGIF as anadromous fish use areas**
e. Site activities will restores/preserve/enhance areas 
designated by VDGIF as Threatened and Endangered Species 
Waters**
f. Site activities will protect state or federal threatened and/or 
endangered species**
g. Site contains historical cultural resources that will be 
preserved**
h. Site activities will establish new or expand existing wildlife 
corridors**
i. Site activities will result in removal of barriers to fish 
passage**
j. Site results in score of 1 or greater for potential wetland, 
riparian, or upland restoration or preservation as identified by 
the Watershed Resource Registry (WRR)**
k. Site will improve habitat conditions of existing wetlands 
identified by VDEQ (WetCAT) as “Somewhat Severely 
Stressed” or “Severely Stressed”**

7. Hydrologic Sources/
Ecological Features 
(check all that apply) 
  
 

a. Site activities do not consist of wetland creation in the 
uplands unless adjacent to existing streams or wetlands
b. Site activities do not consist of stream creation

c. Site activities do not entail impounding or diverting water 
from other areas to the project site
d. Site activities do not entail excavation to reach groundwater



8. Physical/Chemical 
Characteristics 
(check all that apply) 
  
**Explanation required.  
Provide supplemental 
information in an attachment 
to this Checklist

a. Sites receiving waters are 303(d) listed

b. Site qualifies for preservation only, as 1) the resources 
provide important physical, chemical, or biological functions 
to the watershed, 2) the resource contribute significantly to 
the ecological sustainability of the watershed, 3) the IRT has 
determined that preservation is appropriate and practicable, 
4) the resources are under threat of destruction or adverse 
modification, and 5) the site will be permanently protected 
through an appropriate real estate instrument**
c. Site activities will not result in the construction of artificial 
or unnatural wetlands that will have limited opportunity to 
provide the desired functions
d. Past land use was PC crop or ditched wetlands

e. Past land use was agriculture/silviculture**

f. Past land use was commercial or industrial**

g. No impoundments exist upstream of the site that will cause 
thermal increases in water temperature, decreases in 
dissolved oxygen, erosion and degradation of the channel 
downstream from the impoundment, or dam failure from a 
storm event**
h. Site activities will result in all onsite impoundments being 
removed and streams re-established/ rehabilitated



Snow Creek Mitigation Site 

Site Selection Criteria 

Supplemental Information 

 

2. Watershed Scale Features 

a. Site activities will contribute to habitat diversity 

The existing wetlands on the Mitigation Site have been negatively impacted by 

agricultural activities, including cattle grazing. The proposed restoration will restore 

degraded wetlands, create new wetlands, and establish forested bu$ers which will 

contribute to habitat diversity throughout the Snow Creek floodplain. 

b. Site activities will remove pollutants from waters 

The restoration will focus on areas currently dominated by agricultural uses 

(livestock grazing). The restoration will include planting native herbaceous and 

woody species, reducing erosion and allowing for storage of floodwaters, reducing 

the amount of pollutants into Snow Creek, the receiving water body. Cattle will also 

be excluded from the Mitigation Site, removing pollutants from the water.  

3. Development Trends in the Watershed where Site is Located 

b. Site will address watershed needs for water quality improvement/reduction in 

sediment loads as identified in the 303(d) list  

The wetland proposed for restoration drains into Snow Creek, which was classified 

during the 2022 cycle as an impaired water (Category 4A) for E. Coli. The restoration 

of the Mitigation Site will remove cattle from the wetland system, reducing the 

livestock waste load to Snow Creek. 

4. Watershed vs. Site Specific Water Quality Goals 

a. Site is likely to contribute to improved water quality within the watershed and not 

solely within the site boundaries 

The Mitigation Plan focuses on the restoration of a large wetland area in the 

floodplain of Snow Creek. The wetland restoration and creation will have direct 

benefits to Snow Creek and all downstream waterways connected to Snow Creek by 

reducing pollutants to downstream receiving waters.  

5. Site Compatibility with Adjacent Land Use 

d. Site activities will not a$ect adjacent properties 



No work is being proposed outside of the proposed mitigation easement.  

8. Past/ Chemical Characteristics 

 a. Past land use was agriculture/ silviculture 

Per a review of Google Earth imagery, the site has been in agricultural use since at 

least 1994. 

g. No impoundments exist upstream of the site that will cause thermal increases in 

water temperature, decreases in dissolved oxygen, erosion and degradation of the 

channel downstream from the impoundment, or dam failure from a storm event 

Upon review of the WetCAT tool, there are no impoundments upstream of the 

Mitigation Site that would cause thermal increases in water temperature, decreases 

in dissolved oxygen, erosion and degradation of the channel downstream from the 

impoundment, or dam failure from a storm event. 
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