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1.0 Scope of Work 
 

As authorized by FishAmerica Foundation, Froehling & Robertson, Inc. (F&R) performed a 
sediment survey of the Pigg River Power Dam impoundment in accordance with F&R’s 
Proposal No. 0762-430E, dated March 30, 2007, Addendum 1, dated April 23, 2007, 
Addendum 2, dated May 9, 2007 and the Quality Assurance/Quality Control (QA/QC) Plan, 
Revision I, dated August 13, 2007.   

 
2.0 Background 
 
The Pigg River Power Dam was constructed in the early 20th century on the Pigg River, east 
of the Town of Rocky Mount, Virginia.  The concrete gravity dam measures approximately 25 
feet in height and spans 240 feet long.  The pool extends upstream approximately 11,898 
linear feet.  The structure was originally constructed by the Light and Power Company of 
Rocky Mount, Virginia, and provided power to a now-defunct furniture factory.  The dam is 
privately owned.   
 
3.0 Sample Locations 
 
The sample locations for physical and chemical analysis were predetermined by FishAmerica 
Foundation and pre-marked by the VA RACER Foundation.  VA RACER Foundation Project 
Manager Tom Inge and Franklin County GIS Coordinator Jennifer Martin canoed the river 
and placed marker tape at each sample location as well as taking Globe Positioning System 
(GPS) readings.  Using this data, F&R established geographic reference points for each 
location using a Garmin GPSMAP 60Cx GPS receiver and placed marker stakes at each of 
the sampling sites.  Stakes were also placed on the opposite river bank and a line spanning 
the river was connected to each stake.  The stakes were placed at the assumed mean high 
water (MHW) point on each river bank.  Site location maps included in Appendix A show the 
project location and depict the individual sample points.  The sample points are identified 
herein as Data Point 1 (DP-1) which is located outside of the pool downstream from the dam; 
Data Point 2 (DP-2) which is the first sample location in the pool; Data Point 3 (DP-3); Data 
Point 4 (DP-4); Data Point 5 (DP-5); Data Point 6 (DP-6) which is located at the head of the 
pool; and Data Point 7 (DP-7) which is located outside of the pool.  Photographs showing 
each Data Point and depicting various locations in the study area are included in Appendix B.  
A description of the data point locations and the corresponding GPS coordinates are 
presented below in Table 1.   
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Table 1 
Data Point Locations and GPS Coordinates 

Data Point Location GPS Coordinates 
DP-1 Downstream of dam in first depositional area. Latitude: 36.9961 

Longitude: 79.8599 
DP-2 Impoundment, approximately 150 feet upstream of 

dam. 
Latitude: 36.9953 
Longitude: 79.8597 

DP-3 Impoundment, approximately 1,107 feet upstream of 
DP-2. 

Latitude: 36.9923 
Longitude: 79.8574 

DP-4 Impoundment, approximately 2,200 feet upstream of 
DP-3. 

Latitude: 36.9865 
Longitude: 79.8554 

DP-5 Impoundment, approximately 4,557 feet upstream of 
DP-4. 

Latitude: 36.9794 
Longitude: 79.8586 

DP-6 Impoundment, approximately 3,215 feet upstream of 
DP-5. 

Latitude: 36.9865 
Longitude: 79.8646 

DP-7 Head of the impoundment, immediately upstream of 
pool, approximately 669 feet upstream of DP-6 and 
approximately 11,898 feet upstream from the dam. 

Latitude: 36.9884 
Longitude: 79.8646 

 
F&R also collected sediment cores along transects parallel to the seven (7) pre-determined 
Data Point locations.  Three (3) sediment cores were collected along each transect.  The 
cores were collected at river right (RR), river center (RC), and river left (RL) for a total of 21 
transect core samples.  The core samples at RR and RL were generally collected within five 
(5) feet of the adjacent river bank while the cores at RC were taken in the center of the river 
channel/pool at each sample location.    
 
4.0 Sample Collection 
 
F&R developed and implemented a quality assurance/quality control plan (QA/QC Plan) 
which served as a guidance document for the collection, handling, and analysis of sediment 
samples for the Pigg River Power Dam Sediment Sampling and Analysis Study.  F&R utilized 
the information contained in pages 10-14 of the Proposed Sediment Sampling Protocol for 
the Pigg River Power Dam Removal, dated August 23, 2006, revised January 23, 2007 as a 
template for the development of this site-specific QA/QC Plan for sample collection and 
analysis in conjunction with the EPA’s Technical Manual 823-B-01-002.  The QA/QC Plan 
Revision I, dated August 13, 2007 was approved by the Virginia Department of Environmental 
Quality (DEQ) in a review letter dated August 14, 2007.  A copy of the approval letter is 
included in Appendix C.   
 
A twelve foot, two (2) person pontoon boat was utilized to access the data point locations and 
to collect the samples at data points DP-2, DP-3, DP-4, and DP-5.  Due to low water 
conditions, the boat was not needed for collection of the samples at data points DP-1, DP-6, 
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and DP-7.  The pontoon boat was stationary and anchored at each sample location during 
sample collection.   
 
4.1 Sample Collection Methods-Chemical Parameters Analysis 
 
A Wildco® slide hammer driven Ogeechee corer was used to collect sediment cores from 
each data point location due to its ability to collect a continuous core. The sampling 
equipment was decontaminated prior to each usage in accordance with the methods detailed 
in the QA/QC Plan.  The recovered cores were encased within two (2) inch diameter interior 
liner core tubes.  The exterior diameter of the corer ranges from 2¼ to 4¾ inches.  The corer 
was advanced to pre-reservoir strata or resistance/refusal, which ever was encountered first.  
When a sufficient quantity of sediment for an individual sample analyses was not recovered 
during the initial core, a second core, or more, was collected adjacent to and within close 
proximity of the first core.  After each sediment sample was collected, the core tubes were cut 
open and positioned in a decontaminated processing trough made from a half sleeve of PVC 
pipe.  A visual assessment of the core was performed to identify sediment characteristics and 
to create a boring log.  A MUNSELL® Soil Color Chart was used to help identify distinct 
sediment layers.  Copies of the boring logs for the cores collected for chemical parameters 
analyses are included in Appendix D.  Bar graphs representing the depth at which refusal 
was encountered during the collection of the core samples are included in Appendix L.   
 
In accordance with the QA/QC Plan, the individual core(s) for the seven (7) samples to be 
submitted for analysis of environmental contaminates were composited based on three 
criteria.  The first criterion was based on biased sampling in order to identify suspect 
impacted areas (“hot-spots”) of the sediment cores.  The identification of potential “hot-spots” 
was based on visual, olfactory, and/or textural differences noted in the core during field 
observations.  Based on a review of the cores, no suspect contaminated layers were 
identified in any of the cores.  The second criterion was sub-sampling based on the 
observation of distinct layers (horizons) in the stratigraphy (multiple distinct sediment units) of 
the core.  This was accomplished by the collection of grab samples from each distinct layer in 
the sediment core.  Based on field observations, distinct layers were observed in some of the 
cores; however, due to low volume recovery attributed to compression of the sediment during 
the advancement of the corer, F&R defaulted to the third criterion in order to obtain the best 
possible representative samples.  The third criterion was sub-sampling based on the 
collection of representative portions of the core from uniform intervals.  The intervals were 
based on the total core length.  The sub-samples were composited into one sample.  This 
method was utilized for all of the samples submitted for analysis.   
 
Visible plant and animal (non-sediment) debris were removed from each sample prior to filling 
the container.  Samples were placed in the appropriate pre-cleaned and pre-preserved 
sample containers in the order of analyte volatility.  After the sample containers were filled, a 
final decanting was performed to remove remaining water.  The samples were placed in 
coolers packed with ice for storage and transport.  Sediment samples for chemical 
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parameters analysis were collected on August 15 (samples DP1-S1A, DP2-S1A, DP3-S1A 
and DP4-S1A), and 16, 2007 (samples DP5-S1A, DP6-S1A, and DP7-S1A).   
 
4.2 Sample Collection Methods-Physical Parameters Analysis 
 
The Wildco® Ogeechee corer was used to collect sediment for the 21 transect cores for 
analysis of grain size distribution.  The sampling equipment was decontaminated prior to 
each usage in accordance with the methods detailed in the QA/QC Plan.  The recovered 
cores were encased within two (2) inch liner core tubes.  The cores were advanced to pre-
reservoir strata or refusal, whichever was encountered first.  When a sufficient quantity of 
material for sample analysis was not recovered during the initial core, a second core or more 
was collected adjacent to and within close proximity of the first.  After each sediment sample 
was collected, the core tubes were cut open and positioned in a pre-decontaminated 
processing trough made from a half sleeve of PVC pipe.  A visual assessment of the core 
was performed to identify sediment characteristics and to create a boring log.  A MUNSELL 
Soil Color Chart was used to help identify distinct sediment layers.  Copies of the boring logs 
for the cores collected for physical parameters analyses are included in Appendix E.  Bar 
graphs representing the depth at which refusal was encountered during the collection of the 
core samples are included in Appendix L.   
 
In addition to the 21 transect cores, seven (7) samples were collected for analysis of the 
physical characteristics parameters by utilizing a three (3) inch PVC tube that was hammer-
driven into the sediment column, capped, and recovered.  This modified sample collection 
technique was necessary due to the fact that the coefficient of consolidation analysis requires 
a core that is greater than two (2) inches in diameter.  The recovered sediment core tubes 
were cut off approximately 8 to 12 inches in length, the ends were sealed with plastic 
sheeting and tape, and they were placed in a cooler packed with ice for storage and 
transport.  Sediment samples for physical parameters analysis were collected on August 6th 
(sample DP1-S1B collected from Data Point DP1T-RC), 7th (sample DP2-S1B collected from 
Data Point DP2T-RC), 8th (samples DP3-S1B collected from Data Point DP3T-RC and DP4-
S1B collected from Data Point DP4T-RC), 9th (samples DP5-S1B collected from Data Point 
DP5T-RC and DP7-S1B collected from Data Point DP7T-RC), and 10th, 2007 (sample DP6-
S1B collected from Data Point DP6T-RC).   
 
5.0 Sample Storage and Transport 
 
Sample containers were individually labeled with an indelible pen.  Samples were packaged 
and iced to maintain a temperature of <4ºC.  The shipping containers were shipped with 
chain-of-custody seals applied after being iced down.  In order to reduce the time between 
sample collection and delivery to the laboratory, the samples were shipped the same day 
they were collected for over-night delivery to ensure that analytical holding times were not 
exceeded.  
Completed Chain-of-Custody (COC) forms were maintained to document all transfers and 
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receipts of the samples.  The sample labels were a unique identifier that can be traced to the 
COC form.  Copies of the COC forms are included in Appendix F. 
 
6.0 Sample Analysis Results - Chemical Parameters 

 
Air, Water & Soil Laboratories Inc. (AW&S) located at 2109-A North Hamilton Street in 
Richmond, Virginia performed the chemical analysis.  AW&S holds a current State of Virginia 
Department of General Services Drinking Water Certification (Certification No. VA 00012) and 
follows the guidelines and procedures of the National Environmental Laboratory Conference 
(NELAC) constitution, bylaws and standards.  AW&S provided QA/QC by performing a Level 
II Data Package which includes method blanks, matrix spike and matrix spike duplicates 
(MS/MSD), laboratory control sample and laboratory control sample duplicates (LCS/LCSD), 
and surrogates.  A copy of the Level II QA/QC Data Package is included in Appendix G.  In 
addition, field and equipment blanks were collected for quality control purposes.   
 
The analysis for Phosphorous, Potassium and Alkalinity (as calcium) were performed by A&L 
Eastern Laboratories, Inc. located at 7621 Whitepine Road in Richmond, Virginia.  These 
analyses were performed at A&L Eastern Laboratories, Inc. since they are experienced in 
providing agricultural and environmental analysis.  Recommendations for soil amendments in 
relation to these nutrient concentrations are provided in the A&L Soil Analysis Reports 
included in Appendix H.   
 
The seven (7) sediment core samples (DP-1, DP-2, DP-3, DP-4, DP-5, DP-6, and DP-7) and 
two (2) quality control samples (equipment blank EQB-1 and field blank FB-1) were analyzed 
for the following chemical parameters by the listed method: Organochlorine Pesticides 
SW8081A, Organophosphorus Pesticides SW8141A, Chlorinated Herbicides SW8151A, 
Volatile organic compounds (VOC) SW8260B, Semi volatile organic compounds (SVOC) 
SW8270C, Polynuclear Aromatic Hydrocarbons (PAH) SW8270C, Metals SW6010B, 7471A, 
and 7871, Total petroleum hydrocarbons (TPH) SW0815B, Extractable organic halogens 
(EOX) SW9023, Total organic carbon (TOC) SW9060A, Nitrogen (TKN) EPA351.2, Sulfides 
SW9030B, pH SW9045C, Nitrate EPA 300.0, Ammonia SM4500-NH3F, TKN EPA351.2, Poly 
Chlorinated Biphenyls (PCB) SW8082, and Phosphorous, Alkalinity, Potassium as nutrients.  
 
Where applicable, analytical method detection limits were based on the published Threshold 
Effects Level (TEL) for freshwater sediment as listed in the National Oceanic and 
Atmospheric Administration (NOAA) Screening Quick Reference Tables for inorganics in 
solids and organics, and as provided in F&R’s Request for Clarification letters dated April 23, 
2007 and May 9, 2007.   
 
As stated in the Proposed Sediment Sampling Protocol for the Pigg River Power Dam 
Removal dated August 23, 2006, revised January 23, 2007, the analytical results for the 
detected constituents are compared against the NOAA Threshold Effects Level (TEL), 
Probable Effects Level (PEL), and Upper Effects Threshold (UET).  In addition, the results 
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are also compared to the Environmental Protection Agency’s (EPA) published Risk Based 
Concentrations (RBC) for Commercial/Industrial soils and the Virginia Department of 
Environmental Quality (DEQ) Voluntary Remediation Program (VRP TII) Tier II Screening 
Concentrations.  In Tier II screening, contaminant concentrations from the site are compared 
to medium-specific values obtained from published sources such as the USEPA Region III 
Risk-Based Concentration Tables, the USEPA Soil Screening Guidance, federal Maximum 
Contaminant Levels (MCLs) or action levels established by the Safe Drinking Water Act and 
the National Primary Drinking Water Regulations.  Tier II levels for soil are based on the 
assumption of residential exposure.  These concentrations are not regulatory standards and 
are presented in this report for comparative purposes only.   
 
The analytical results are presented below in Tables 2 through 4.  Only the analytes detected 
above the respective level of detection (LOD) are listed in the Table.  The constituents in bold 
face type exceeded either the TEL, PEL, UEL, RBC, or TII values.  Copies of the AW&S 
Certificates of Analysis are included in Appendix I.   
 

Table 2 - Analytical Results 
All Metals 

Sample ID Constituent 
 

Results 
mg/kg 

TEL 
mg/kg 

PEL 
mg/kg 

UET 
mg/kg 

RBC 
mg/kg 

VRP TII 
mg/kg 

DP1-S1A Aluminum 13,200 NP NP NP 100,000 78,000 
DP1-S1A Barium 62.70 NP NP NP 20,000 16,000 
DP1-S1A Cadmium 1.26 0.596 3.53 3.00 50.00 39.00 
DP1-S1A Chromium 35.80 37.30 90.00 95.00 305.00 230.00 
DP1-S1A Cobalt 8.95 NP NP NP 2,050 1,600 
DP1-S1A Copper 10.90 35.70 19.70 86.00 4,100 3,100 
DP1-S1A Iron 14,200 NP NP NP 30,500 55,000 
DP1-S1A Lead 4.99 35.00 91.30 127.00 800.00 400.00 
DP1-S1A Manganese 124.00 NP NP 1,100 2,050 1,600 
DP1-S1A Nickel 12.40 18.00 35.90 43.00 2,050 1,600 
DP1-S1A Vanadium 30.60 NP NP NP 100.00 78.00 
DP1-S1A Zinc 35.10 123.10 315.00 520.00 30,500 23,000 
DP2-S1A Aluminum 13,300 NP NP NP 100,000 78,000 
DP2-S1A Barium 54.60 NP NP NP 20,000 16,000 
DP2-S1A Cadmium 1.03 0.596 3.53 3.00 50.00 39.00 
DP2-S1A Chromium 37.00 37.30 90.00 95.00 305.00 230.00 
DP2-S1A Cobalt 8.93 NP NP NP 2,050 1,600 

Sample ID Constituent 
 

Results 
mg/kg 

TEL 
mg/kg 

PEL 
mg/kg 

UET 
mg/kg 

RBC 
mg/kg 

VRP TII 
mg/kg 

DP2-S1A Copper 9.27 35.70 19.70 86.00 4,100 3,100 
DP2-S1A Iron 16,100 NP NP NP 30,500 55,000 
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DP2-S1A Lead 4.70 35.00 91.30 127.00 800.00 400.00 
DP2-S1A Manganese 161.00 NP NP 1,100 2,050 1,600 
DP2-S1A Mercury 0.013 0.174 0.486 0.560 30.50 23.00 
DP2-S1A Nickel 12.40 18.00 35.90 43.00 2,050 1,600 
DP2-S1A Vanadium 32.30 NP NP NP 100.00 78.00 
DP2-S1A Zinc 34.20 123.10 315.00 520.00 30,500 23,000 
DP3-S1A Aluminum 11,800 NP NP NP 100,000 78,000 
DP3-S1A Barium 47.30 NP NP NP 20,000 16,000 
DP3-S1A Cadmium 0.927 0.596 3.53 3.00 50.00 39.00 
DP3-S1A Chromium 52.50 37.30 90.00 95.00 305.00 230.0 
DP3-S1A Cobalt 8.41 NP NP NP 2,050 1,600 
DP3-S1A Copper 8.66 35.70 19.70 86.00 4,100 3,100 
DP3-S1A Iron 14,800 NP NP NP 30,500 55,000 
DP3-S1A Lead 5.28 35.00 91.30 127.00 800.00 400.00 
DP3-S1A Manganese 119.00 NP NP 1,100 2,050 1,600 
DP3-S1A Mercury 0.012 0.174 0.486 0.560 30.50 23.00 
DP3-S1A Nickel 11.50 18.00 35.90 43.00 2,050 1,600 
DP3-S1A Vanadium 32.60 NP NP NP 100.00 78.00 
DP3-S1A Zinc 31.60 123.10 315.00 520.00 30,500 23,000 
DP4-S1A Aluminum 18,400 NP NP NP 100,000 78,000 
DP4-S1A Barium 86.00 NP NP NP 20,000 16,000 
DP4-S1A Cadmium 1.18 0.596 3.53 3.00 50.0 39.0 
DP4-S1A Chromium 45.20 37.30 90.00 95.00 305.00 230.0 
DP4-S1A Cobalt 11.80 NP NP NP 2,050 1,600 
DP4-S1A Copper 14.50 35.70 19.70 86.00 4,100 3,100 
DP4-S1A Iron 19,100 NP NP NP 30,500 55,000 
DP4-S1A Lead 5.46 35.00 91.30 127.00 800.00 400.00 
DP4-S1A Manganese 182.00 NP NP 1,100 2,050 1,600 
DP4-S1A Mercury 0.014 0.174 0.486 0.560 30.50 23.00 
DP4-S1A Nickel 15.60 18.00 35.90 43.00 2,050 1,600 
DP4-S1A Vanadium 37.80 NP NP NP 100.00 78.00 
DP4-S1A Zinc 49.30 123.10 315.00 520.00 30,500 23,000 
DP5-S1A Aluminum 9,050 NP NP NP 100,000 78,000 
DP5-S1A Barium 34.30 NP NP NP 20,000 16,000 
DP5-S1A Cadmium 1.01 0.596 3.53 3.00 50.0 39.0 
DP5-S1A Chromium 48.30 37.30 90.00 95.00 305.00 230.0 
DP5-S1A Cobalt 8.27 NP NP NP 2,050 1,600 

Sample ID Constituent 
 

Results 
mg/kg 

TEL 
mg/kg 

PEL 
mg/kg 

UET 
mg/kg 

RBC 
mg/kg 

VRP TII 
mg/kg 

DP5-S1A Copper 6.17 35.70 19.70 86.00 4,100 3,100 
DP5-S1A Iron 17,700 NP NP NP 30,500 55,000 
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DP5-S1A Lead 14.20 35.00 91.30 127.00 800.00 400.00 
DP5-S1A Manganese 106.00 NP NP 1,100 2,050 1,600 
DP5-S1A Nickel 9.19 18.00 35.90 43.00 2,050 1,600 
DP5-S1A Vanadium 39.70 NP NP NP 100.00 78.00 
DP5-S1A Zinc 23.20 123.10 315.00 520.00 30,500 23,000 
DP6-S1A Aluminum 7,300 NP NP NP 100,000 78,000 
DP6-S1A Barium 28.10 NP NP NP 20,000 16,000 
DP6-S1A Cadmium 0.934 0.596 3.53 3.00 50.00 39.00 
DP6-S1A Chromium 64.00 37.30 90.00 95.00 305.00 230.0 
DP6-S1A Cobalt 6.64 NP NP NP 2,050 1,600 
DP6-S1A Copper 4.80 35.70 19.70 86.00 4,100 3,100 
DP6-S1A Iron 16,200 NP NP NP 30,500 55,000 
DP6-S1A Lead 3.38 35.00 91.30 127.00 800.00 400.00 
DP6-S1A Manganese 89.80 NP NP 1,100 2,050 1,600 
DP6-S1A Nickel 9.55 18.00 35.90 43.00 2,050 1,600 
DP6-S1A Vanadium 32.10 NP NP NP 100.00 78.00 
DP6-S1A Zinc 18.10 123.10 315.00 520.00 30,500 23,000 
DP7-S1A Aluminum 9,560 NP NP NP 100,000 78,000 
DP7-S1A Barium 26.90 NP NP NP 20,000 16,000 
DP7-S1A Cadmium 1.22 0.596 3.53 3.00 50.0 39.0 
DP7-S1A Chromium 72.20 37.30 90.00 95.00 305.00 230.0 
DP7-S1A Cobalt 13.60 NP NP NP 2,050 1,600 
DP7-S1A Copper 7.21 35.70 19.70 86.00 4,100 3,100 
DP7-S1A Iron 21,900 NP NP NP 30,500 55,000 
DP7-S1A Lead 4.14 35.00 91.30 127.00 800.00 400.00 
DP7-S1A Manganese 215.00 NP NP 1,100 2,050 1,600 
DP7-S1A Nickel 10.10 18.00 35.90 43.00 2,050 1,600 
DP7-S1A Vanadium 57.40 NP NP NP 100.00 78.00 
DP7-S1A Zinc 25.90 123.10 315.00 520.00 30,500 23,000 

FB1 Arsenic 0.007 5.90 17.00 17.00 1.90 4.30 
FB1 Cadmium 0.007 0.596 3.53 3.00 50.0 39.0 
FB1 Silver 0.002 NP NP 4.50 500.00 390.00 
FB1 Vanadium 0.005 NP NP NP 100.00 78.00 

EQB1 Arsenic 0.006 5.90 17.00 17.00 1.90 4.30 
EQB1 Cadmium 0.008 0.596 3.53 3.00 50.0 39.0 
EQB1 Silver 0.009 NP NP 4.50 500.00 390.00 
EQB1 Vanadium 0.005 NP NP NP 100.00 78.00 

Key:   mg/kg:  milligrams per kilogram 
 TEL:  NOAA Threshold Effects Level 
          PEL:  NOAA Probable Effect Level 
          UET:  NOAA Upper Effects Threshold 
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 RBC:  EPA Risk-Based Concentration for Commercial/Industrial 
          VRP TII: DEQ Voluntary Remediation Program Tier II Screening Levels 
          NP:  No Published Concentration 
 

Table 3 - Analytical Results 
Organophosphorus Pesticides, Total Petroleum Hydrocarbons (TPH), Volatile 
Organic Compounds (VOC), Chlorinated Herbicides, Poly Chlorinated Biphenyls 
(PCB), Organochlorine Pesticides, Polynuclear Aromatic Hydrocarbons (PAH), 
Extractable Organic Halides (EOX) 

Sample 
ID 

Constituent 
 

Results 
mg/kg 

TEL 
mg/kg 

PEL 
mg/kg 

UET 
mg/kg 

RBC 
mg/kg 

VRP 
TII 

mg/kg
DP1-S1A None Detected 
DP2-S1A None Detected 
DP3-S1A None Detected 
DP4-S1A Acetone* 0.114 NP NP NP 92,000 70,00

0 
DP4-S1A Methylene 

Chloride** 
5.13 NP NP NP 380.00 850.0

0 
DP4-S1A TPH 17.7 NP NP NP NP NP 
DP5-S1A 2,4-D 0.0236 NP NP NP NP NP 
DP6-S1A 2,4-D 0.00257 NP NP NP NP NP 
DP7-S1A TPH 15.3 NP NP NP NP NP 

FB1 None Detected 
EQB1 Acetone 0.0558 NP NP NP 92,000 70,00

0 
EQB1 Benzoic Acid 0.0056 NP NP NP NP NP 
EQB1 TOX 0.013 NP NP NP NP NP 

Key:   mg/kg:  milligrams per kilogram 
  TEL:  NOAA Threshold Effects Level 
           PEL:  NOAA Probable Effect Level 
           UET:  NOAA Upper Effects Threshold 
  RBC:  EPA Risk-Based Concentration for Commercial/Industrial 
           VRP TII: DEQ Voluntary Remediation Program Tier II Screening Levels 
           NP:  No Published Concentration 
           *:  Detected in Equipment Blank 

**: Attributed to Laboratory Cross-Contamination, see Data Package Case 
Narrative for explanation. 

Table 4 - Analytical Results 
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% Ash, % Moisture, Ammonia, Nitrate, Organic Matter %, pH, Sulfide, Nitrogen 
(TKN), Total Organic Carbon (TOC), Phosphorous, Calcium (alkalinity), 
Potassium 

Sample ID Constituent Results mg/kg 
DP1-S1A % Ash 97% 
DP1-S1A % Moisture 28.2% 
DP1-S1A % Organic Matter 2.6% 
DP1-S1A pH 6.4 SU 
DP1-S1A TKN 253 mg/kg 
DP1-S1A TOC 49,000 mg/kg 
DP1-S1A Phosphorous 30 ppm 
DP1-S1A Potassium 19 ppm 
DP1-S1A Calcium (Alkalinity) 360 ppm 
DP2-S1A % Ash 96% 
DP2-S1A % Moisture 29.8% 
DP2-S1A Ammonia 46 mg/kg 
DP2-S1A % Organic Matter 3.7% 
DP2-S1A pH 7.0 SU 
DP2-S1A TKN 264 mg/kg 
DP2-S1A TOC 32,000 mg/kg 
DP2-S1A Phosphorous 36 ppm 
DP2-S1A Potassium 26 ppm 
DP2-S1A Calcium (Alkalinity) 230 ppm 
DP3-S1A % Ash 98% 
DP3-S1A % Moisture 24.0% 
DP3-S1A % Organic Matter 1.6% 
DP3-S1A pH 6.6 SU 
DP3-S1A Sulfide 110 mg/kg 
DP3-S1A TKN 146 mg/kg 
DP3-S1A TOC 32,000 mg/kg 
DP3-S1A Phosphorous 31 ppm 
DP3-S1A Potassium 26 ppm 
DP3-S1A Calcium (Alkalinity) 250 ppm 
DP4-S1A % Ash 96% 
DP4-S1A % Moisture 39.4% 
DP4-S1A Ammonia 28 mg/kg 
DP4-S1A % Organic Matter 4.5% 
DP4-S1A pH 6.5 SU 
DP4-S1A TKN 436 mg/kg 

Sample ID Constituent Results mg/kg 
DP4-S1A TOC 99,000 mg/kg 
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DP4-S1A Phosphorous 45 ppm 
DP4-S1A Potassium 43 ppm 
DP4-S1A Calcium (Alkalinity) 400 ppm 
DP5-S1A % Ash 99% 
DP5-S1A % Moisture 22.7% 
DP5-S1A Ammonia 18 mg/kg 
DP5-S1A % Organic Matter 1.2% 
DP5-S1A pH 7.0 SU 
DP5-S1A TKN 33.1 mg/kg 
DP5-S1A TOC 21,000 mg/kg 
DP5-S1A Phosphorous 21 ppm 
DP5-S1A Potassium 18 ppm 
DP5-S1A Calcium (Alkalinity) 150 ppm 
DP6-S1A % Ash 99% 
DP6-S1A % Moisture 21.6% 
DP6-S1A % Organic Matter 1.1% 
DP6-S1A pH 6.5 SU 
DP6-S1A TKN 119 mg/kg 
DP6-S1A TOC 20,000 mg/kg 
DP6-S1A Phosphorous 15 ppm 
DP6-S1A Potassium 17 ppm 
DP6-S1A Calcium (Alkalinity) 220 ppm 
DP7-S1A % Ash 99% 
DP7-S1A % Moisture 17.8% 
DP7-S1A % Organic Matter 0.8% 
DP7-S1A pH 6.9 SU 
DP7-S1A TKN 123 mg/kg 
DP7-S1A TOC 19,000 mg/kg 
DP7-S1A Phosphorous 16 ppm 
DP7-S1A Potassium 18 ppm 
DP7-S1A Calcium (Alkalinity) 230 ppm 

FB1 pH 5.1 
EQB1 pH 5.1 

Key:   mg/kg:  milligrams per kilogram 
  ppm:  Parts per million 
           %:  Percent 
 
 
 
6.1 Sample Analysis Results - Physical Parameters Analysis 
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The laboratory that performed the physical characteristics analysis was F&R’s Raleigh Soil 
Laboratory located at 310 Hubert Street in Raleigh, North Carolina.  Grain size distribution 
analysis was performed at the F&R Roanoke, Virginia Soil Laboratory.  The F&R’s Soils 
Laboratories comply with the American Society for Testing and Materials (ASTM) standards 
for the applicable methods.     
 
The samples were analyzed for the following physical parameters: moisture content, bulk 
density, dry density, specific gravity, porosity, void ratio, and coefficient of consolidation.  A 
total of seven (7) sediment samples were recovered for analysis from the seven (7) pre-
determined sample location data points.  The physical analyses were performed as a mean 
of the entire sediment core.  The samples were collected from the homogenization of the 
entire sediment core from each individual sample location.  Copies of the Certificates of 
Analysis for the moisture content, bulk density, dry density, specific gravity, porosity, void 
ratio, and coefficient of consolidation analyses are included in Appendix J.  Copies of the 
Certificates of Analysis for grain size distribution analyses are included in Appendix K.   
 

Table 5 - Analytical Results  
Moisture Content, Bulk Density, Dry Density, Specific Gravity, Porosity, Void Ration 

Sample 
Number 

Water 
Content 

(%) 
Porosity Specific 

Gravity 
Void 
Ratio 

Bulk Wet 
Density (pcf) 

Bulk Dry 
Density (pcf)

DP1-S1B 53.5 0.601 2.6248 1.505 100.4 65.4 
DP2-S1B 47.2 0.567 2.5304 1.307 100.8 68.4 
DP3-S1B 70.5 0.670 2.6142 2.027 91.9 53.9 
DP4-S1B 35.5 0.618 2.613 1.618 84.4 62.3 
DP5-S1B 27.5 0.438 2.6884 0.780 120.2 94.3 
DP6-S1B 18.4 0.402 2.6627 0.672 117.7 99.4 
DP7-S1B 22.2 0.402 2.6904 0.671 122.7 100.4 
 
Analytical results for the coefficient of consolidation analysis are presented as strain (%), void 
ratio, and height percent change in the Consolidation Test Results graphs and data tables 
included in Appendix J. 
 
Three (3) transect cores were collected parallel to each of the seven (7) pre-determined 
sample data point locations.  A total of twenty-one (21) transect cores were collected and 
analyzed for grain size distribution in general accordance with ASTM Method D-422.  The 
grain size distribution results are presented below in Table 5 based upon size classification 
per ASTM Standard D2487-00. 

 
Table 5 - Analytical Results  

Grain Size Distribution 
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Sample 
Number % Gravel % Course 

Sand % Medium Sand % Fine 
Sand % Silt 

DP1T-RC 82 9.6 6.7 1.6 0.0 
DP1T-RL 42.2 3.1 7.0 42.0 5.5 
DP1T-RR 0.1 0.0 5.1 84.2 10.4 
DP2T-RC 0.1 0.2 15.8 32.4 51.4 
DP2T-RL 0.0 0.0 0.5 63.2 36.1 
DP2T-RR 0.1 0.7 1.5 88.7 8.9 
DP3T-RC 0.3 0.8 42.2 41.0 15.5 
DP3T-RL 0.0 0.0 26.9 44.7 28.2 
DP3T-RR 0.3 0.2 0.4 47.8 51.0 
DP4T-RC 1.2 3.7 23.8 65.2 5.9 
DP4T-RL 0.7 4.4 19.5 61.9 13.4 
DP4T-RR 0.8 3.1 21.0 64.9 10.4 
DP5T-RC 0.2 0.9 32.1 65.5 1.1 
DP5T-RL 0.0 0.0 12.2 81.5 6.1 
DP5T-RR 0.0 13.1 57.6 21.2 8.1 
DP6T-RC 3.5 5.2 40 49.5 1.9 
DP6T-RL 3.6 4.5 15.5 66.8 9.5 
DP6T-RR 1.3 1.0 18.2 76.1 3.1 
DP7T-RC 12.2 8.0 38.5 38.9 2.3 
DP7T-RL 0.7 0.8 14.4 59.2 24.9 
DP7T-RR 1.6 8.2 32.4 53.7 4.0 

 
7.0 Sediment Depth Estimates 
 
In order to help gauge the depth of the sediment, a half-inch (1/2) diameter graduated steel 
slide-hammer driven probe rod was advanced to resistance/refusal (when either hard 
substrate was detected or the probe would not go further when hammered) at each of the 21 
transect locations.  Bar graphs representing the depth at which refusal was encountered 
during the conduct of the probes is included in Appendix L.  The depths at which refusal was 
encountered and the measured width of the river at each transect location are presented 
below in Table 6.   
 
 
 
 
 
 

Table 6 – Soil Probe Results  
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Transect Number River Width  
(measured to MHW in feet) 

Depth to 
Resistance/Refusal (feet) 

DP1T-RC 68.0 0.0 
DP1T-RL 68.0 0.4 
DP1T-RR 68.0 0.8 
DP2T-RC 101.0 16.4 
DP2T-RL 101.0 19.8 
DP2T-RR 101.0 15.3 
DP3T-RC 106.0 8.0 
DP3T-RL 106.0 7.9 
DP3T-RR 106.0 16.0 
DP4T-RC 69.0 14.0 
DP4T-RL 69.0 10.0 
DP4T-RR 69.0 11.0 
DP5T-RC 69.0 6.8 
DP5T-RL 69.0 8.6 
DP5T-RR 69.0 7.0 
DP6T-RC 64.0 8.1 
DP6T-RL 64.0 7.9 
DP6T-RR 64.0 8.3 
DP7T-RC 56.0 8.4 
DP7T-RL 56.0 9.7 
DP7T-RR 56.0 5.3 

 
7.1 Sediment Quantity Estimates 
 
The results of the sediment depth probes were used to calculate sediment volumes.  This 
was accomplished by calculating the mean depth along an individual transect, multiplied by 
the width (i.e. DP-2: 16.4’ + 19.8’ + 15.3’ = 51.5’ / 3 = 17.2’ mean depth x 101’ width = 
1,737.2 ft²).  The width measurement used is the distance F&R measured between the two 
stakes placed on the assumed mean high water mark (MHW) of each river bank.  The 
calculation gives the estimated square footage of sediment at a given transect point.  Next, 
the square footage of the data point upstream was calculated and the two were added 
together to give an average area in square feet of sediment between the two transects (ie. 
1,737.2 ft² at DP-2 + 1,123.6 ft² at DP-3 = 2,860.8 / 2 = 1,430.4 ft².  Then, the resulting 
number for the calculation of the average area of sediment between the two transects was 
multiplied by the distance between the two points to give an average volume in cubic feet of 
sediment between the two data points (DP-2 to DP-3 = 1,107 ft x 1,430.4 ft² = 1,583,452.8 
ft³).  The resulting volume measurement in cubic feet was then divided by the number of 
cubic feet in a cubic yard to convert the estimate to cubic yards (1,583,452.8 ft³ / 27 ft³/Yds³ = 
58,646.4 Yds³).     
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Since the dam face could not safely be accessed for measurements, F&R assumed an 
average depth of 20 feet and a width of 200 feet.   
 
The estimated total volume of sediment F&R has calculated between the dam and data point 
DP-6 at the assumed head of the pool is: 326,727.8 Yds³.   
 
It should be noted that these estimates are based on F&R’s field measurements and 
estimated depths and widths.  The probe was driven to resistance and the depth at which 
resistance was encountered was assumed to be river bottom/original stratum.  However, 
these depths may not portray actual pre-dam river bottom and based on our observations at 
DP-7 (outside of the pool) and at the Rocky Mount sanitary sewer pump station 
approximately ½ mile upstream of DP-7, the river has a deep sediment layer outside of the 
pool.  Furthermore, based on observations of the river banks between the dam and DP-4, the 
original river banks have been covered by alluvial terrace deposits which obscure the original 
bank configuration.   
 
8.0 Limitations 
 
This report has been prepared for the exclusive use of the FishAmerica Foundation or their 
agents.  This report has been prepared in accordance with generally accepted environmental 
practices.  No other warranty, expressed or implied, is made. Our conclusions and 
recommendations are based, in part, upon information provided to us by others and our site 
observations.  We have not verified the completeness or accuracy of the information provided 
by others. 
 
Our observations and recommendations are based upon conditions readily visible at the site 
at the time of our site visit, analytical tests and upon current accepted industry standards.  
F&R’s scope of services is limited to the services outlined in our original proposal, 
subsequent addendum and QA/QC Plan for performing this assessment.   
 
The data provided in this study is only indicative of conditions sampled at the immediate 
location at the time of the study.  Professional services and scientific analyses have been 
performed with customary principles in the fields of engineering and analytical science.  This 
warranty is in lieu of all other warranties expressed or implied.  The work performed in 
conjunction with this assessment and the data developed is intended as a description of 
available information at the dates and locations given.  This report does not warrant against 
future operations or conditions nor does it warrant against extant or future conditions of a 
type or at a location not investigated. 
 
F&R, by virtue of providing the services described in this report, does not assume the 
responsibility of the person(s) in charge of the site or otherwise undertake responsibility for 
reporting to any local, state, or federal public agencies any conditions at the site that may 
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present a potential danger to public health, safety or the environment.  In areas that require 
notification of local, state or federal agencies as required by law, it is the client’s responsibility 
to so notify.  Under this scope of services, F&R assumes no responsibility regarding any 
response actions or additional studies which may be required as a result of these findings.  
Response actions are the sole responsibility of the Client and should be conducted in 
accordance with local, state and/or federal requirements and should be performed by 
appropriate trained and qualified personnel as warranted. 
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Appendix B 
Photographs 



Data Points

Photo 1. Data Point 1 Photo 2. Data Point 1

Photo 3. Data Point 2 Photo 4. Data Point 3



Data Points

Photo 5. Data Point 4 Photo 6. Data Point 5

Photo 7. Data Point 6 Photo 8. Data Point 7



Misc. Photos

Photo 9. Upstream view of dam Photo 10. Sediment load at DP 2

Photo 11. Sediment Load at 
DP2, River Center

Photo 12. DP2, Debris 



Misc. Photos

Photo 14. Deposition Load above DP2 Photo 15. Debris below DP3

Photo 16. Debris above DP4, Photo 17. Sediment load above DP4



Misc. Photos

Photo 18. Deposition Load above DP4 Photo 19. Deposition Load above DP4

Photo 20. Deposition Load above DP4 Photo 21. Rock Ledge above DP4



Misc. Photos

Photo 22. Deposition Load below DP5 Photo 23. Rock Ledge below DP5

Photo 24. Debris at DP6 Photo 25. Debris above DP6
































































































































































































































































































































































































































































































































































































































































































































































































































