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COMPENSATORY MITIGATION PLAN___________________________________ 
 
 BASELINE INFORMATION 

 Impacts to aquatic resources will result from the proposed Solid Waste Management Facility 

(SWMF) associated with the Virginia City Hybrid Energy Center Project.   The type and linear feet of 

aquatic resources which will be impacted, and which will be restored as a part of the proposed mitigation 

plan, are shown on the Summary of Aquatic Resource Impacts and Mitigation Measures.   

GOALS AND OBJECTIVES 

 The primary functions of streams to be impacted is drift, with secondary functions of supporting 

communities comprised of common, indigenous fish and benthos. The wetlands located in the proposed 

permit area have minimal functions.  

  Goals 

 The goal of stream mitigation is to reestablish the function of drift and, to the extent 

practicable, benthic macro-invertebrate and fish habitat.   

 The proposed stream impacts consist of 3,420 LFt. of perennial stream impacts and 

approximately 240 LFt. of intermittent stream impacts.  Mitigation for these stream impacts will 

include 1,580 LFt. of stream restoration.  In addition, 0.42 acres of wetlands will be impacted by 

the proposed SWMF.  Mitigation for these wetland impacts will consist of 2.0 acres of wetland 

enhancement.  Impacts and mitigation measures have been summarized in the Summary of 

Aquatic Resource Impacts and Mitigation Measures. 

 The Unified Stream Methodology analysis, discussed in this section and detailed in 

Appendix A, demonstrates that the proposed mitigation plan will adequately compensate for the 

proposed stream impacts. 

 The goal of the wetland mitigation is to establish the following functions: 

• Trap sediment from future resource harvesting activities in the watershed, thereby 
reducing degradation of the substrate that provides aquatic habitat for aquatic organisms. 

• Moderation of storm flows to the downstream system, thereby reducing downstream 
flooding and degradation of aquatic organisms and damages to downstream communities. 

• To provide detritus, which is a food source for many aquatic organisms. 
• To provide habitat to a wide variety of aquatic and terrestrial species. 
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GOALS AND OBJECTIVES - cont. 

Objectives 

 The objective of the stream mitigation effort is restoration of “natural”, stable stream 

channels which provide the function of drift.  Approximately 1,580 LFt. of stream channel is 

proposed to be restored using sound fluvial geomorphic designs.  Natural stream channels have 

been designed based on current fluvial, geomorphologic principles.  

 Geomorphological design was primarily performed in accordance with the procedures 

and recommendation of Rosgen, 1996.  The geomorphological stream type C4 has been proposed.   

  The objective of wetland mitigation efforts is the enhancement of existing wetlands to 

provide the functions described in the Goals portion of this section.  This will be accomplished by 

reconnecting the existing wetland to the stream system and through supplemental plantings.  

Approximately 2.0 acres of wetlands will be enhanced. 

ADEQUACY OF MITIGATION 

 The Unified Stream Methodology (USM) was used to determine if the proposed stream 

reconstruction located in Meade Creek fully mitigated for the proposed impacts.  This model was 

developed by the Virginia Department of Environmental Quality (DEQ) and the U.S. Army Corps of 

Engineers to assess stream impacts and mitigation in Virginia.  The USM model is comprised of two main 

components; the Compensation Requirement for proposed impacts, and the Compensation Credit for 

proposed mitigation measures.   

The Compensation Requirement (CR) was calculated using a representative Aquatic Biological 

Station (ABS-3) from Curley Hollow.  The initial step in determining the CR is defining an Impact Factor 

for the proposed impacts.  Since the impacts associated with the SWMF result in permanent loss of the 

streams, an Impact Factor of 1 was designated.   

Secondly, assessments were made of the channel condition, riparian buffers, instream habitat, and 

channel alteration status of the representative study reach at ABS-3.  These assessments resulted in a Reach 

Condition Index (RCI) of 1.02.  The RCI is simply multiplied by the linear footage of impacts to obtain the 

CR.  With a total impact length of approximately 3,660 Lft., the CR for the proposed impacts of the SWMF 

is 3,733 units. 
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ADEQUACY OF MITIGATION – cont. 

The Compensation Credit (CC) for proposed mitigation is determined by the second major 

component of the USM.  Varying degrees of credit are given for various restoration methods that address 

problems with the dimension, pattern, and profile of the restoration reach, as well as activities that enhance 

or protect instream habitat or riparian buffers.  Field observations were made to determine the appropriate 

restoration measures for the proposed mitigation sites.  Numerous signs of serious channel instability, such 

as vertical raw and eroding banks, extensive mass wasting, disconnection from a functional floodplain were 

present throughout the proposed restoration reach.  The proposed restoration reach is heavily impacted by 

cattle, and has apparently been relocated to the side of its original valley.  These signs indicated that full 

restoration, including measures taken to address the dimension, pattern, and profile of the stream were 

needed.  The USM model assigns a 1 CC per foot of full restoration activities, in addition to credit gained 

through riparian activities necessitated by the extensive cattle impacts.  Livestock will be excluded from the 

entire restoration reach, therefore an additional 0.3 CC per foot of restoration was applied.  The USM 

model assigned 2,561 CC’s for this restoration activity. 

In addition to the stream restoration in Meade Creek, the entire watershed of Maize Hollow will be 

preserved into perpetuity.  UT-4 in Maize Hollow is approximately 6,300 Lft, but 200 LFt. was subtracted 

to account for past mining impacts that have resulted in subsurface flow in a small portion of the stream.  

The USM model assigned 2,074 CC’s for this preservation activity. 

The CR calculations and CC outputs have been summarized in Appendix A of this application.  As 

an overall total, the mitigation proposed would provide a CC of 4,635 units, which fully compensated for 

the 3,733 CR.  The USM model is a valuable tool that allows the assessment of a given stream’s 

functionality.  Using USM, it is readily apparent that the proposed stream mitigation fully compensates for 

the proposed impacts. 

Wetland mitigation is comprised of 2.0 acres of wetland enhancement, which offsets the 0.42 

acres of impacts.   The proposed wetland enhancement activities are integrated with the proposed Meade 

Creek restoration.  Currently, the existing wetland is located in a depression in the valley, separated from 

any surface hydrologic connection to Meade Creek by historic regrading operations.  These historic impacts 

involved moving the stream to the eastern edge of the valley.  Over time, the existing wetland developed in  
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ADEQUACY OF MITIGATION – cont. 

a low area in this unnatural topographic setting.  No hydrologic inputs from Meade Creek into the wetland 

currently exist, except perhaps during exceptional precipitation events. 

The proposed Meade Creek restoration will involve relocating the stream to a sinuous alignment 

and more natural profile, allowing the stream to access the floodplain.  This relocation will also reconnect 

the existing wetland to the stream’s hydrology.  As a result, the currently disjointed resources will be able 

to function as a stream-wetland complex, enhancing the functionality and value of both resources.   

Hydrologic inputs to the wetland will vary with stream flow and groundwater levels, but the very 

low slope of the valley and the low entrenchment ratio of the proposed stream channel should be very 

conducive to wetland vegetation and to the formation of wetland soil conditions.  In addition, slight 

(approximately 0.5 foot deep) depressions will be created within the flood-prone area of the stream as it is 

relocated to run through the wetland.  These depressions will serve as small vernal pools, retaining water 

from floods and precipitation, further enhancing the diversity of micro-habitat with in the wetland.   

SITE SELECTION  

Watershed Considerations 

 The proposed mitigation plan will be constructed on lands held by Dominion Virginia 

Power upstream of the proposed power plant.  Because the primary object of the mitigation plan is 

to provide the function of drift, continuum between the watershed and downstream reaches will be 

maintained. 

Practicability 

 The proposed mitigation plan proposes restoration of “natural” stream channels.  From a 

practical point of view, reconstruction of “natural” stream channels is similar to construction of 

rock-lined ditches.  The major differences from a construction viewpoint are that natural stream 

channels are of a smaller scale and more intricate in nature. 

 The wetland enhancement measures consist of cattle exclusion and supplemental planting 

of an existing wetland. 
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SITE SELECTION – cont. 

Air Traffic 

 Because of the remoteness of this site relative to airports and the minimal potential to 

attract waterfowl or other bird species that might pose a threat to air traffic, threat to aircraft is not 

a consideration. 

MITIGATION WORK PLAN 

Design 

 Stream channels to be constructed will be designed in accordance with the fluvial 

geomorphological principles contained in Rosgen, 1996.  Cross-sectional area and discharge for 

the RSC were determined using existing stream cross-sections, and a design bankfull discharge 

was back-calculated from this cross-section and referenced to a regional curve.  Key design 

parameters were obtained by using both dimensionless ratios from a reference reach located on a 

similar valley type and from published data.  All design dimensions are found on the Restored 

Stream Channel Details drawing and in Appendix B.   The general layout of the restoration site is 

shown on the Site Plan drawing.  

The stream deficiencies to be addressed by this restoration include restoring the 

dimension, pattern, and profile of the existing stream, all of which have been altered by historic 

channelization.  The stream dimension will be corrected by the establishment of a channel of the 

proper cross-sectional area and width/depth ratio that has access to the floodplain.  The pattern of 

the stream will be corrected by creating a sinuous channel that meanders across the valley with 

proper meander geometry for the existing valley slope.  The profile deficiencies of the stream will 

be addressed by creating riffles, runs, pools, and glides which are currently absent.  

 Generally, the type of proposed stream channel was chosen by determining the stable 

form expected for the existing or anticipated valley type, slopes, and material.  A type C4 channel     

is proposed.  Cross Vanes, J-hooks, and meanders will be utilized to aid in energy dissipation, as 

well as provide grade control and habitat. 
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MITIGATION WORK PLAN - cont 

Construction Plans and Specifications 

 The general layout of the restoration site is shown on the Site Plan drawing. The plan 

location of mitigation sites are shown at a 1” = 400 scale on the Mitigation Map.  The map shows 

the following: 

• The locations of restored stream reaches, by channel type. 
• The locations of proposed geomorphological monitoring stations. 
• The location of preservation sites. 

Timing, Sequence and Methods 

 Mitigation implementation will begin within one year of the initiation of construction of 

the SWMF, to allow for salvaging of riparian vegetation from the existing channel, which must be 

accomplished during vegetative dormancy.  Restoration will begin at the upstream end of the 

reach and progress downstream.  Wetland enhancement plantings will occur during the first 

dormant season (November – April) following the initiation of mitigation activities.    

Water Sources, Connections and Uplands 

 Water sources for the restored stream channels will be runoff from rainfall events, ground 

waters originating from within the area, and base flows from upstream reaches.  Water sources for 

the constructed wetlands will be floods and groundwater from the adjacent stream and its 

associated water table, as well as runoff from rainfall events.   

 The Mitigation Map depicts the location of restored stream channels and wetlands 

relative to upland areas and receiving streams.   

Vegetation 

 Because the streams to be impacted under this application are 1st and 2nd order headwater 

streams, the streams have no significant aquatic vegetation.  Because the streams to be impacted 

have no significant aquatic vegetation, aquatic vegetation is not proposed in the restored stream 

channels. 

 Riparian corridors have been proposed in upland areas.  The riparian corridors will 

extend 100 HFt. from the top of each restored stream channel bank where possible.  The locations  
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MITIGATION WORK PLAN - cont 

of the riparian corridors are shown on the Mitigation Map.  Common riparian species were chosen 

for planting.  The planting schedule for the riparian corridors is shown on the Mitigation Map.  In  

addition, live stakes and brush mattresses composed of adventious rooting species will be installed 

to enhance the near-bank vegetative conditions, where appropriate. 

 The wetland revegetation plan is also shown on the Mitigation Map. 

Existing Seed Banks or Plantings 

 Where appropriate and practicable, the destruction of existing woody vegetation within 

the riparian zones will be minimized during restoration.  In addition, desirable species will be 

transplanted from adjacent on-site areas to the restored riparian buffer zone, where practicable, 

and 20 to 50 stumps from aggressively sprouting species such as balck willow and sycamore will 

be salvaged from the existing stream channel and transplanted to the bankfull bench of the 

proposed channel.   

Control of Exotic, Invasive Vegetation 

 Exotic, invasive species are not proposed for use in either the riparian areas or in the 

constructed wetlands. 

Construction Control for Target Species 

 No target species are proposed for restored stream channels.   

Fluvial Geomorphological Features 

 As discussed in the Construction Plans and Specifications portion of this section, great 

care was exercised in preparation of the drawings in the final Compensatory Mitigation Plan in 

order to clearly depict the intent of the design and to provide sufficient information to allow the 

channels to be constructed in accordance with the design.  The construction plans and 

specifications will allow the channels to be built in accordance with the design, which includes 

appropriate fluvial geomorphological features. 
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PERFORMANCE STANDARDS 

Duration and Reporting 

 Performance monitoring will be conducted on a yearly basis for five (5) years or until the 

project has been demonstrated as functionally mature and self-sustaining.  Performance 

monitoring will begin in the fall or spring following completion of construction.  Performance 

monitoring will be conducted in the same season and, to the extent practicable, after similar 

climatic events.  Monitoring reports will be submitted annually.  The permittee will be responsible 

for the monitoring program.  Performance standards monitored will be indicators that demonstrate  

the mitigation is developing or has developed.  As-Built data will be submitted when construction 

is substantially different from design drawings. 

Streams 

 As outlined in the Goals and Objectives portion of this section, the goal of stream 

mitigation is to reestablish the function of drift and, to the extent practicable, benthic macro- 

invertebrate habitat.  This goal shall be met when the restored stream channels are determined to 

be stable.  Because the restored stream channels were designed in accordance with fluvial 

geomorphological principles, stable stream channels should provide adequate aquatic habitat.  

Stream stability will be determined by performing Level III and Level IV analysis, in accordance 

with Rosgen (1996). 

 In order to determine the success of the proposed restored stream channels, all of the 

restored stream channels will be walked yearly.  Any areas of potential instability will be noted.  If 

deemed necessary, the permittee will repair any unstable areas. 

 The proposed monitoring locations are shown on the Mitigation Map.  During the 1st 

monitoring event, a permanent bench mark and permanent points for riffle and pool cross section 

will be established.  By comparing the pre-existing stream condition with the restored channel it 

should provide a good opportunity to monitor the success of the restoration.  

 During the first monitoring event and at year three (3) and year five (5) the riffle and pool 

cross sections and the longitudinal profile of the restored reach will be measured and documented.  

Channel material classification will be performed on each reach utilizing the “pebble count”  
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PERFORMANCE STANDARDS – cont. 

method developed by Wolman (1954).  Pebble counts will be conducted yearly during the 

monitoring period.  Riparian zone success will be monitored at years three (3) and five (5).  

Randomly selected transects will be conducted within the riparian zone in order to insure that a 

minimum of 400 stems per acre is established. 

 In order to monitor the biological recovery of the streams over time, biological sampling 

will be conducted at the proposed monitoring location annually.  The benthic macro-invertebrate 

population will be sampled in each reach and habitat quality will be assessed using RBP protocol. 

Sampling will be conducted in the fall or early spring in order to obtain the best benthos 

assemblages.  If fish are observed in any of the representative reaches, then their presence will be 

documented, and the community will be sampled using RBP protocol. 

Wetlands 

 As outlined in the Goals and Objectives portion of this section, the goal of the wetland 

mitigation is to trap sediment, moderate storm flows, provide detritus and to provide habitat.  

These goals shall be met when success of vegetation is achieved. 

 Wetland success will be measured in accordance with the 1987 Corps of Engineers 

Wetland Delineation manual. 

 SITE PROTECTION 

 The Mitigation Plan consists of restored stream channels and riparian wetlands.  These resources 

are connected to Waters of the United States.  Because these resources are connected to Waters of the 

United States, they will be afforded the same level of protection as Waters of the United States. 

 In addition, the proposed wetland and stream compensation sites, including the riparian buffer 

zones as well as the entire watershed of Maize Hollow, will be preserved into perpetuity by a deed 

restriction.  The deed restriction will contain language to disallow logging operations, mechanized clearing, 

grazing, or residential or industrial development on the areas to which it applies.  The deed restriction for 

the preservation area will also disallow any activity which would increase runoff rates in the watershed.  It 

will be the responsibility of the landowner, to monitor and enforce the deed restrictions. 
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SITE PROTECTION - cont 

The landowners also own the mineral rights under the compensation sites and have agreements 

with the natural gas owners, facilitating the restriction of resource extraction activities. 

CONTINGENCY PLANS 

 Unanticipated site conditions or changes will be addressed through revisions to DEQ and Corps 

permits.  Modification to performance standards may be proposed if compensatory mitigation goals are 

being met, but in unanticipated ways.  If mitigation sites are adversely impacted by forces beyond the 

permittee’s control, then DEQ and the Corps will be informed as soon as practical. 

MONITORING AND LONG-TERM MANAGMENT 

 The permittee is responsible for accomplishing, maintaining and monitoring the mitigation.   

FINANCIAL ASSURANCES 

 The permittee is responsible for implementing the compensatory mitigation plan.  If the permittee 

fails this obligation, then DEQ or the Corps may pursue enforcement action.     
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APPENDIX A 
 

UNIFIED STREAM METHODOLOGY 



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

length
Impact 
Factor

07-449D Wise Co. 06010205 06/25/07 3660 1

CI

Score 2.0

NOTES>>

Low Marginal:  
Non maintained

High Poor: Lawns, 
mo ed and

Stream Assessment Form 
Unified Stream Methodology for use in Virginia

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. 

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.

NOTES>>

Steam Name and Information

Suboptimal
Conditional Category

1.6

Name(s) of Evaluator(s)

Optimal

Channel 
Condition

Project Name

Dominion: SWVA Power Plant

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. 

UT-1 and UT-2, Curley Hollow

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. 

Marginal Poor

2

For use in wadeable channels classified as intermittent or perennial 

Optimal

Clint Steele, Aaron Brown

Conditional Category

2.4 1

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

PoorMarginal

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

Suboptimal

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. 

Severe

3

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% to 60% 

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.

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. 

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 1.2 1.1 0.85 0.75 0.6 0.5

% Riparian Area> 50% 50%
Score > 1.2

% Riparian Area> 50% 50% Rt Bank CI > 0.60 CI
Score > 1.2 Lt Bank CI > 0.60 0.60

CI
Score 1.20

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

1.2

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

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

NOTES>>

0.5

Instream 
Habitat/ 

Available 
Cover  

Conditional Category
Suboptimal MarginalOptimal

Riparian 
Buffers

1.5

Poor

 of % Riparian

Blocks equal 100

0.9

Left Bank

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

Right Bank

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. 

Ensure the sums

Habitat elements listed above are 
lacking or are unstable.  Habitat 

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

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

Wetlands located within the riparian 
areas. 

1.5

CI= (Sum % RA * Scores*0.01)/2
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Project # Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

500 1

SCORE 1.3 1.1 0.9 0.7 1.30

NOTE:  The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. 1.02

3733

INSERT PHOTOS:

0.5

Less than 20% 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.

20-40% of the 
stream reach is 

disrupted by any of 
the channel 

alterations listed in 
the parameter 

guidelines. 

COMPENSATION REQUIREMENT (CR) >>  

NOTES>>

Severe

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.  

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.

Channel 
Alteration   

Negligible

CR = RCI X LF X IF

 THE REACH CONDITION INDEX (RCI) >>   
RCI= (Sum of all CI's)/5

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

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

unaltered pattern or has naturalized.  

1.5

Minor

Applicant

Stream Impact Assessment Form Page 2

Moderate
Conditional Category

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

DESCRIBE PROPOSED IMPACT: 

Impacts will occur due to the construction of the Solid Waste Management Facility associated with the Virginia City Hybrid Energy Center Project.
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Date
12/12/2007

HUC Locality
6010206 Virginia City

Length of 
Impact (LI)

Reach Condition 
Index Impact Factor

Compensation 
Requirement (CR)

Stream Name Reach ID (feet) (RCI) (IF) (LI × RCI × IF)

UT-1, UT-2 Curley Hollow 3,660 1.02 1.00 3,733
0
0
0
0
0

Evaluators
D. R. Allen & Associates, P.C. 

NAO-2007-3509

Unified Stream Methodology

Stream Assessment Summary Form (Form 2)

Applicant
Dominion Virginia Power

Project #

for use in Virginia

DRA/Dominion Power, 07-449D, 12-12-07

0
0
0
0
0
0
0
0
0
0
0
0
0
0

Total  LI 3,660 Total CR 3,733

Note:  Round all feet & CR's to the nearest whole number.
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Project # Locality Cowardin 
Class. HUC Date Reach # Reach 

Length
07-449C Wise Co. 06010205 12/12/07 1,240

Project 
Credits

Restoration: Includes Priority 1, 2, and 3 restoration activities.  Does not include buffer width. Credit per foot 1580
List Reaches that will receive full Restoration: Total length of Full Restoration 1,580 1

Credit per foot

Discuss Length Affected by Instream Structures (justify length): Length Affected by Instream Structures 0.3 0

Activities

Credit per 
foot per 

Length 0
Credit>

Length 0 Rt Bank  > 0.00 Credit
Credit > Lt Bank  > 0.00 SUM of banks 0

Activities
Preservation 

ONLY. No work 
d

Preservation 
ONLY. No work 

d

Mechanical Bank Work

Habitat Structures

Left Bank

Lay Back Banks         

May Be Cumulative Per LengthPick One Per Length

CREDITS

Credit Per Structure 

Compensation Crediting Form 
Unified Stream Methodology for use in Virginia

Project Name

Enhancement With Instream Structures:  Addressing Streambank Stability, Grade Control (Vanes, Weirs, Step-Pools), Constructed Riffles

Mitigation Categories
Enhancement:  Addressing Streambank Stability, Entrenchment Ratios, Access to Floodplain

Credits = Stream Length X 0.3

Stream Bank 
Plantings ONLY

0.090.1

Right Bank

Dominion: SWVA Power Plant
Name(s) of Evaluator(s) Steam Name and Information

Joanthan Stamper, Lance Debord Meade Creek

Biological Bank Work

0.1 0.15

 Credits = Stream Length X 1.0

Riparian Areas:  Assess the proposed 100 foot buffer on both banks based on the activity proposed. Enter the  percentage of area and the credit below.  (Widths of buffer 
above 100' will be determined below)

Buffer Re-
establishment

Σ(Length X Credit) for all areas (banks done separately)

Create Bankfull Bench   

Buffer Planting - Heavy Buffer Planting - Light

Bio-Remediation Techniques

0.1

Buffer area not 
within preservation 

idth b t ithi th

DRA/Dominion Power, 07-449D, 12-12-07

Activities proposed       
High Quality    

proposed      
Low Quality 

Credit for inner 
100' 0.14 0.07

Credit for outer 
100' 

158,000 square feet
46337 29.33%

Subtract 0.03
Subtract 0.06

% Area 89% 89%
Credit> 0.38

% Area 89% 89% Rt Bank  > 0.34 Credit
Credit > 0.38 Lt Bank  > 0.34 0.34 420.26

Σ(% Area X Credit) for all areas (banks done separately)
AVE of credit for banks X length of project

Subtract 0.03
Subtract 0.06

% Area 37% 37%
Credit> 0.19

% Area 29% 29% Rt Bank  > 0.07 Credit
Credit > 0.19 Lt Bank  > 0.06 0.07 86.8

Σ(% Area X Credit) for all areas (banks done separately)
AVE of credit for banks X length of project

1580
Credit> 0.3 Credits > 474

2561

Stream Length Affected
Credits are cumulative and can apply to more than one reach. Each reach can have more than one Adjustment Factors  

Adjustment Factors: These factors are applied as a multiplier to length of a reach for which they apply
Adjustment Factor Categories

Activity
Rare, Threatened, or 

Endangered Species or 
Communities

Livestock Exclusion 

Ensure the sums of % Riparian Blocks 
equal 100

WITHIN SECOND 100' - Mitigation Categories

Right Bank

ΣLength X Credit) for all areas 

Watershed Preservation

Credit 0.1 - 0.3 0.1 - 0.3

CREDITS

0.1 - 0.3

WITHIN FIRST 100' - Mitigation Categories

0.4

establishment 
(removal of invasives)  

Total Compensation Credit Provided by Project 

Calculation of "Goal" riparian buffer for each side (SAR length times 100') >>>>
Percentage of "Goal">>>>

CREDITS

Missing one vegetative community

Missing two vegetative communities

Right Bank

Left Bank

Missing two vegetative communities

00.07

Buffer Planting  Heavy  Buffer Planting  Light    

0.150.19

0

Left Bank

0.2

0.38 0.29

width but within the 
first 100'

Insert area in square feet for a given activity:

Ensure the sums of % Riparian Blocks 
equal 100

Missing one vegetative community

DRA/Dominion Power, 07-449D, 12-12-07



Project # Locality Cowardin 
Class. HUC Date Reach # Reach 

Length

07-449C Wise Co. 06010205 07/24/07 6,100

Project 
Credits

Restoration: Includes Priority 1, 2, and 3 restoration activities.  Does not include buffer width. Credit per foot 0
List Reaches that will receive full Restoration: Total length of Full Restoration 0 1

Credit per foot

Discuss Length Affected by Instream Structures (justify length): Length Affected by Instream Structures 0.3 0

Activities

Credit per 
foot per 

Length 0
Credit>

Length 0 Rt Bank  > 0.00 Credit
Credit > Lt Bank  > 0.00 SUM of banks 0

Credits = Stream Length X 0.3

Compensation Crediting Form 
Unified Stream Methodology for use in Virginia

Project Name

Dominion: SWVA Power Plant
Name(s) of Evaluator(s) Steam Name and Information

Joanthan Stamper, Lance Debord

Pick One Per Length May Be Cumulative Per Length

Habitat Structures Create Bankfull Bench  

UT-4 to Meade Creek (Maize Hollow)

 Credits = Stream Length X 1.0

Enhancement With Instream Structures:  Addressing Streambank Stability, Grade Control (Vanes, Weirs, Step-Pools), Constructed Riffles

Stream Bank 
Plantings ONLYLay Back Banks         Bio-Remediation 

Techniques

0.1 0.15 0.1 0.1 0.09

Enhancement:  Addressing Streambank Stability, Entrenchment Ratios, Access to Floodplain
Mitigation Categories

Mechanical Bank Work Biological Bank Work
Credit Per Structure 

Right Bank

CREDITS

Left Bank

Σ(Length X Credit) for all areas (banks done separately)

Riparian Areas:  Assess the proposed 100 foot buffer on both banks based on the activity proposed. Enter the  percentage of area and the credit below.  (Widths of buffer 
above 100' will be determined below)

DRA/Dominion Power, 07-449D, 12-12-07

Activities

Preservation 
ONLY. No work 

proposed      
High Quality    

Preservation 
ONLY. No 

work proposed 
Low Quality 

Credit for inner 
100' 0.14 0.07

Credit for outer 
100' 

610,000 square feet
0.00%

Subtract 0.03
Subtract 0.06

% Area 100% 100%
Credit> 0.07

% Area 100% 100% Rt Bank  > 0.07 Credit
Credit > 0.07 Lt Bank  > 0.07 0.07 427

Σ(% Area X Credit) for all areas (banks done separately)
AVE of credit for banks X length of project

Subtract 0.03
Subtract 0.06

% Area 100% 100%
Credit> 0.07

% Area 100% 100% Rt Bank  > 0.07 Credit
Credit > 0.07 Lt Bank  > 0.07 0.07 427

Σ(% Area X Credit) for all areas (banks done separately)
AVE of credit for banks X length of project

6100
Credit> 0.2 Credits > 1220

2074

Buffer Planting - Heavy  Buffer Planting - Light   

Buffer area not 
within preservation 
width but within the 

first 100'

0.4 0.38 0.29 0

Buffer Re-
establishment 

(removal of invasives) 

0.2 0.19 0.15 0.07 0

Calculation of "Goal" riparian buffer for each side (SAR length times 100') >>>>

CREDITS

Left Bank

WITHIN SECOND 100' - Mitigation Categories
Missing one vegetative community

Insert area in square feet for a given activity: Percentage of "Goal">>>>

Activity
Rare, Threatened, or 

Endangered Species or 
Communities

Livestock Exclusion Watershed Preservation

Right Bank

WITHIN FIRST 100' - Mitigation Categories
Missing one vegetative community Ensure the sums of % Riparian Blocks 

equal 100Missing two vegetative communities

Right Bank

CREDITS

Left Bank

Adjustment Factors: These factors are applied as a multiplier to length of a reach for which they apply

Adjustment Factor Categories

Ensure the sums of % Riparian Blocks 
equal 100Missing two vegetative communities

ΣLength X Credit) for all areas 

Total Compensation Credit Provided by Project 

Credit 0.1 - 0.3 0.1 - 0.3 0.1 - 0.3
Credits are cumulative and can apply to more than one reach. Each reach can have more than one Adjustment Factors  

Stream Length Affected
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6100Maize Hollow
1580

for use in Virginia
Unified Stream Methodology

RSC-Meade Ck
Maize Hollow

NAO-2007-3509
Applicant Date

Meade Creek

12/12/2007
Locality

Virginia City

R
ea

ch
 ID

Total Compensation Credit 
(Total CC) (From Form 3)

Dominion Virginia Power

Comp. Length (Lc) 
(feet)

Project #

Stream Name

Compensation Summary Form (Form 4)

HUC
6010206

Evaluators
D.R. Allen & Associates, P.C.

2561
2074

DRA/Dominion Power, 07-449D, 12-12-07

Note:  Round all feet & CC's to the nearest whole number.

Totals 7680 4635
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APPENDIX B 
 

RESTORED STREAM CHANNEL DESIGN INFORMATION 
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RESTORED STREAM CHANNEL DESIGN INFORMATION 
Meade Creek (Page 1 of 1) 

Dominion Virginia Power 
Virginia City Hybrid Energy Center Project 

       

 Average Valley Slope, % 
 0.4%     
      General Information      
   - Stream Name RSC-MC     
   - Drainage Area (mi.²) 4.4     
   - Stream Type C4     
   - Entrenchment Ratio 2.2     
   - Width/Depth Ratio 12.0     
   - Sinuosity 1.1     
   - Channel Material, D50 (in.) 0.5     

      
      Bankfull Information      
   - Bankfull Discharge (cfs) 64.6     
   - Bankfull Width (ft.) 15.4     
   - Bankfull Mean Depth (ft.) 1.3     
      
      Pool Information      
   - Max. Pool Depth (ft.) 1.9-3.2     
   - Pool Length (ft.) 40-107     
      
      Riffle Information      
   - Max. Riffle Depth (ft.) 1.4-2.1     
   - Riffle Length (ft.) 21-46     
      
      Pattern Information      
   - Meander Length (ft.) 140-215     
   - Radius of Curvature (ft.) 30-46     
   - Pool-Pool Spacing (ft.) 61-154     
      
      Vane Information      
   - Vane Type (J-Hook or X-Vane) Both     
   - Angle from Tangent (°) 20     
   - Vane Length (ft.) 14.1     
   - Height of Protrusion (ft.) 0.5     
   - Boulder Diameter (ft.) 2.1     
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 MAPS AND DRAWINGS 
 

1. MITIGATION MAP 
2. SITE PLAN 
3. PROPOSED CROSS-SECTIONS 
4. RESTORED STREAM CHANNEL DETAILS 
5. REVEGETATION DETAILS 
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