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1. EXECUTIVE SUMMARY

The Friends of the Rivers of Virginia, Inc. (FORVA) and the U.S. Fish and Wildlife Service
propose to remove the existing power dam situated on the Pigg River just upstream of
the Virginia Route 713 (Power Dam Road) Bridge in Franklin County, VA. The project site
is located within an area of the Pigg River that is determined to be within the Special
Flood Hazard Area (SFHA) and the designated Floodway as delineated on Flood
Insurance Rate Map (FIRM) Number 51067C0351C, dated December 16, 2008. As such,
the project may require approvals from Division of Federal Insurance Administration —a
division of Federal Emergency Management Agency (FEMA) and Franklin County

(Floodplain Management Ordinance) for certain impacts to the floodplain and floodway.

Mattern & Craig has been commissioned to perform a hydraulic analysis that may be
required during the permitting process for the partial removal of the dam. The
hydraulic analysis (flood study) will determine impacts of the removal of the dam on the
adopted Flood Insurance Rate Maps (FIRM). The hydraulic analysis may also be used by
others to perform a sediment transport analysis to estimate the sediment transport

modes and sediment loads downstream of the dam.

The results of the hydraulic analysis indicate that when comparing the results between
an Existing Conditions Model and a Proposed Conditions Model, the removal of the Pigg
River Dam did not result in an increase in the computed base flood elevation at the
dam, the existing bridge locate just downstream of the dam, at cross sections located
downstream of the dam and bridge, and at cross sections located immediately upstream

of the dam.

The disposition of final permitting will be determined by the Franklin County Floodplain

Manager and Zoning Administrator upon review of the finding of this report.
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2. PROJECT DESCRIPTION / BACKGROUND

a. The project involves the controlled removal of an existing power dam
(constructed in 1915) from the Pigg River with the goal of restoring
approximately 2.2 miles of the Pigg River to its natural flow condition and
regime. The project is a joint effort undertaken by the Friends of the Rivers
of Virginia, Inc. (FORVA) and the U.S. Fish and Wildlife Service. The dam is
situated on property currently owned by FORVA and is identified as Tax
Parcel No. 0630020500 by the Franklin County tax records. Mattern & Craig
has been commissioned to perform a hydraulic analysis that may be required
during the permitting process for the partial removal of the dam. The
hydraulic analysis (flood study) will determine impacts of the removal of the
dam on the adopted Flood Insurance Rate Maps (FIRM). The hydraulic
analysis may also be used by others to perform a sediment transport analysis
to estimate the sediment transport modes and sediment loads downstream

of the dam.

b. The project is located within an area of the Pigg River that is determined to
be within the Special Flood Hazard Area (SFHA) and the designated Floodway
as delineated on Flood Insurance Rate Map (FIRM) Number 51067C0351C,
dated December 16, 2008. The Franklin County Floodplain Management
Ordinance requires that “prior to any proposed alteration or relocation of
any channel or floodway of any watercourse, stream or the like within the
county, approval shall be obtained from the Division of Federal Insurance
Administration” — a division of Federal Emergency Management Agency
(FEMA). As such, it is understood that the controlled and partial removal of
the dam will constitute an “alteration or relocation of any channel or
floodway” and that a Conditional Letter of Map Revision (CLOMR) will be

required from FEMA prior to approval of the project by Franklin County. It is
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noted that most ordinances require the pursuit of a CLOMR when fill is place
in the Floodway as this will tent to result in an increase in the base flood

elevation.

c. It is also noted in the County’s Floodplain Management Ordinance that “a
permit shall be obtained from the U. S. Corps of Engineers, the Virginia
Department of Environmental Quality, and the Virginia Marine Resources

Commission.”

3. DESCRIPTION OF PROPOSED ALTERATIONS

a. Dam removal will be conducted as illustrated in Appendix A — “Proposed

|"

Dam Remova

4. DEVELOPMENT OF HYDRAULIC MODEL

a. The hydraulic model used in this analysis was obtained from the Federal
Emergency Management Agency (FEMA) archives library. The original
analysis was performed in 1978 and the model was provided as a scanned /
microfiche print out of the input and output data from an original U.S. Army
Corps of Engineers HEC-2 Model. It is noted that the effective Flood
Insurance Study (FIS) for the areas is dated January 6, 2010. The FIS and the

FIRM are both based on hydrologic and hydraulic analysis conducted in 1978.

b. Relevant sections of the HEC-2 Model data are provided in Appendix B for
reference. Since the HEC-2 Water Surface Profiles program is no longer used
by FEMA and other agencies involved in the development, review, and
approval of hydraulic analysis, the model was converted to Version 4.1.0 of

Hydraulic Engineering Center - River Analysis System (HEC-RAS). This
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involved manually extracting relevant data from the print-outs and then

entering the data into the HEC-RAS Model.

c. Duplicate Model - Once the data was entered into HEC-RAS the “Duplicate
Model” was created. The Duplicate Model is simply a one-to-one replication
of the data from the original HEC-2 model imported into HEC-RAS. Since
HEC-2 and HEC-RAS model bridges in different manners, the HEC-RAS model
was updated in the area of bridges. This mostly affected the area adjacent
current Virginia Route 713 Bridge (located immediately downstream of the
dam). The area of interest for this analysis was defined as beginning at the
downstream terminus of the HEC-2 model at cross section 278800 and
extending upstream to cross section 307538, just downstream of the US 220
Bypass Bridge. Model cross sections outside this range were deleted from
the model and the model was truncated. All channel geometry, manning’s n
values, and encroachment stations were also duplicated from the HEC-2
model. Ineffective flow areas in the vicinity of the Route 713 Bridge were
placed in accordance with standard HEC-RAS practice at a 1:1 ratio from the
bridge opening. The existing power dam is represented as river cross

sections 292695, 292700, 292715, 292730 and 292745.

d. Existing Conditions Model - Upon completion of the Duplicate Model, the
“Existing Conditions” Model was developed. The Existing Conditions Model
is created by updating the Duplicate Model with more accurate
information at the vicinity of the dam, the Virginia Route 713 Bridge, and
relevant upstream and downstream cross sections. A review of the HEC-2
model in the area of the Route 713 Bridge indicated it was based on a
previous bridge and highway alignment. The Existing Conditions Model
was updated to include the current Route 713 Bridge. The modeled bridge

and highway geometry used in the Existing Conditions model is based on
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bridge “as-built plans” (dated September 5, 1989) provided by VDOT, and
available aerial survey / photography. Ineffective areas associated with the
bridge were placed at a 1:1 ratio from the bridge opening in accordance
with standard HEC-RAS modeling procedures. Since the bridge as-built
plans were not prepared on the same vertical datum as the HEC-2 model
data and neither the HEC-2 data nor the bridge plans were georeferenced,
the bridge geometry was interpreted in the context of the available aerial
survey topography and photography, and entered as a best-fit
representation.  This should not pose a concern for purposes of
comparison between the Existing Conditions and Proposed Conditions
Models as the bridge opening and geometry will be unchanged between

the two models.

e. Proposed Conditions Model - The Existing Conditions Model was then
modified to create the “Proposed Conditions” Model by incorporating the
proposed removal of the power dam. The cross sections affected in the
vicinity of the power dam included: cross sections 292695, 292700, 292715,
292730 and 292745.

f. Flow Data - The effective 2010 FIS includes peak discharge data for the area
considered by this analysis. The data in the FIS varied slightly from the
values used in the HEC-2 model analysis (i.e., 12,825 CFS reported in the FIS
versus 12,824 CFS utilized in the HEC-2 model). For consistency with the
HEC-2 model, the values from the HEC-2 model were utilized in the HEC-

RAS analysis.

5. RESULTS OF ANALYSIS
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a. General — the main purpose of this section is to present the results of the
analysis, compare the results between the different models (i.e., Duplicate
Condition, Existing Condition, Proposed Condition), and provide narrative on
the results. The primary objective of this section is to demonstrate that the
removal of the dam will not have negative impacts on upstream or

downstream properties by increasing the base flood elevation.

b. Comparing Results to Base Flood Elevations in FIS - As anticipated, when
comparing the original HEC-2 analysis, with HEC-RAS analysis, with the
elevations published in the FIS there are notable differences in calculated
water surface elevations (WSEL). These differences are attributable to the
differences in vertical datum between the original HEC-2 Model and the FIS,
as well as differences in computational methods between HEC-2 and HEC-
RAS. When comparing the published WSEL from the published FIS to the

HEC-RAS Duplicated Model at key cross sections the WSEL vary as shown in

Table 1 below.
Cross Published Duplicate Difference
Section WSEL (FIS) Model
WSEL
295500 967.2 967.76 0.56
286850 945.8 946.43 0.63
280620 938.1 938.71 0.61

TABLE 1 — Base Flood Water Surface Elevation (WSEL) from FIS vs. Computed

WSEL from Duplicate Model (HEC-RAS)

c. Existing Conditions Model — The results of the Existing Conditions Model are

compared to the Duplicate Model in Table 2 below. As shown, there are no
changes in the WSEL when comparing the Duplicate Model with the Existing

Conditions Model at key cross section. The Existing Conditions Model will be
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used as the comparison model against the Proposed Conditions Model. The

results for other intermediate cross sections are provided in Appendix C.

Cross Duplicate Existing Difference
Section Model Conditions
WSEL WSEL
295500 967.76 967.76 0.00
286850 946.43 946.43 0.00
280620 938.71 938.71 0.00

TABLE 2 — Computed Base Flood Water Surface Elevation (WSEL) Duplicate

Model vs. Existing Conditions Model

d. Proposed Conditions Model - The results of the Proposed Conditions Model

are compared to the Existing Conditions Model in Table 3 below. As shown,

there are significant reductions in the computed water surface elevation at

cross sections upstream of the removed dam (295500) and no increase in the

computed water surface elevation at key cross sections downstream of the

removed dam (280620 and 286850). The results for other intermediate cross

sections are provided in Appendix C.

Cross Existing Proposed Difference
Section Conditions | Conditions
WSEL WSEL
295500 967.76 959.81 -7.95
286850 946.43 946.43 0.00
280620 938.71 938.71 0.00

TABLE 3 — Computed Base Flood Water Surface Elevation (WSEL) for Existing

Conditions Model vs. Proposed Conditions Model
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6. CONCLUSIONS
a. Using standard hydraulic modeling procedures to develop and compare the
results between an Existing Conditions Model and a Proposed Conditions
Model, it was determined that the removal of the Pigg River Dam did not
result in an increase in the computed base flood elevation at the dam, the
existing bridge locate just downstream of the dam, at cross sections located
downstream of the dam and bridge, and at cross sections located

immediately upstream of the dam.
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Appendix A

Proposed Dam Removal Exhibit
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Appendix A — Proposed Dam Removal
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Appendix B
Relevant HEC-2 Data
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Appendix C
HEC-RAS Input and Output Data
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Appendix C-1
HEC-RAS Summary Output Table for
Existing & Proposed Conditions Model
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Appendix C-2
HEC-RAS Profile Output for
Existing & Proposed Conditions Model
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Appendix C-3
HEC-RAS Input Data
For

Existing & Proposed Conditions Model
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	1. EXECUTIVE SUMMARY
	The Friends of the Rivers of Virginia, Inc. (FORVA) and the U.S. Fish and Wildlife Service propose to remove the existing power dam situated on the Pigg River just upstream of the Virginia Route 713 (Power Dam Road) Bridge in Franklin County, VA.  The...
	Mattern & Craig has been commissioned to perform a hydraulic analysis that may be required during the permitting process for the partial removal of the dam.  The hydraulic analysis (flood study) will determine impacts of the removal of the dam on the ...
	The results of the hydraulic analysis indicate that when comparing the results between an Existing Conditions Model and a Proposed Conditions Model, the removal of the Pigg River Dam did not result in an increase in the computed base flood elevation a...
	The disposition of final permitting will be determined by the Franklin County Floodplain Manager and Zoning Administrator upon review of the finding of this report.
	2. PROJECT DESCRIPTION / BACKGROUND
	a. The project involves the controlled removal of an existing power dam (constructed in 1915) from the Pigg River with the goal of restoring approximately 2.2 miles of the Pigg River to its natural flow condition and regime.  The project is a joint ef...
	b. The project is located within an area of the Pigg River that is determined to be within the Special Flood Hazard Area (SFHA) and the designated Floodway as delineated on Flood Insurance Rate Map (FIRM) Number 51067C0351C, dated December 16, 2008.  ...
	c. It is also noted in the County’s Floodplain Management Ordinance that “a permit shall be obtained from the U. S. Corps of Engineers, the Virginia Department of Environmental Quality, and the Virginia Marine Resources Commission.”
	3. DESCRIPTION OF PROPOSED ALTERATIONS
	a. Dam removal will be conducted as illustrated in Appendix A – “Proposed Dam Removal.”
	4. DEVELOPMENT OF HYDRAULIC MODEL
	a. The hydraulic model used in this analysis was obtained from the Federal Emergency Management Agency (FEMA) archives library.  The original analysis was performed in 1978 and the model was provided as a scanned / microfiche print out of the input an...
	b. Relevant sections of the HEC-2 Model data are provided in Appendix B for reference.  Since the HEC-2 Water Surface Profiles program is no longer used by FEMA and other agencies involved in the development, review, and approval of hydraulic analysis...
	c. Duplicate Model - Once the data was entered into HEC-RAS the “Duplicate Model” was created.  The Duplicate Model is simply a one-to-one replication of the data from the original HEC-2 model imported into HEC-RAS.  Since HEC-2 and HEC-RAS model brid...
	d. Existing Conditions Model - Upon completion of the Duplicate Model, the “Existing Conditions” Model was developed.  The Existing Conditions Model is created by updating the Duplicate Model with more accurate information at the vicinity of the dam, ...
	e. Proposed Conditions Model - The Existing Conditions Model was then modified to create the “Proposed Conditions” Model by incorporating the proposed removal of the power dam.  The cross sections affected in the vicinity of the power dam included: cr...
	f. Flow Data - The effective 2010 FIS includes peak discharge data for the area considered by this analysis.  The data in the FIS varied slightly from the values used in the HEC-2 model analysis (i.e., 12,825 CFS reported in the FIS versus 12,824 CFS ...
	5. RESULTS OF ANALYSIS
	a. General – the main purpose of this section is to present the results of the analysis, compare the results between the different models (i.e., Duplicate Condition, Existing Condition, Proposed Condition), and provide narrative on the results.  The p...
	b. Comparing Results to Base Flood Elevations in FIS - As anticipated, when comparing the original HEC-2 analysis, with HEC-RAS analysis, with the elevations published in the FIS there are notable differences in calculated water surface elevations (WS...
	c. Existing Conditions Model – The results of the Existing Conditions Model are compared to the Duplicate Model in Table 2 below.  As shown, there are no changes in the WSEL when comparing the Duplicate Model with the Existing Conditions Model at key ...
	d. Proposed Conditions Model - The results of the Proposed Conditions Model are compared to the Existing Conditions Model in Table 3 below.  As shown, there are significant reductions in the computed water surface elevation at cross sections upstream ...
	a. Using standard hydraulic modeling procedures to develop and compare the results between an Existing Conditions Model and a Proposed Conditions Model, it was determined that the removal of the Pigg River Dam did not result in an increase in the comp...



