
 
 
 
                                                                         
                            
 
 
 
 
                    PRUVEN AGGREGATES, INC., MAST ROAD, DOVER, NH  
                                   BULK WATER SUPPLY INVESTIGATION 
                                          BELLAMY RIVER WATERSHED 
 
 
                                                          PREPARED FOR: 
                                                ARI B. POLLACK, ESQUIRE 
                             GALLAGHER, CALLAHAN & GARTRELL, P.C. 
 
 
                                                          PREPARED BY: 
                                   MATTHEW F. EICHLER, HYDROLOGIST 
                                             APPLIED GEOSYSTEMS, LLC 
                                                           
 
                                                          REVIEWED BY: 
                                               MICHAEL R. WRIGHT, P.G. 
 

                                                  
 
                                                       NOVEMBER 2007 
 
 
 
 
 
 

bsb
Stamp



 

 
 
 
TABLE OF CONTENTS 
 
INTRODUCTION……………………………………………………………………..1 
 
REVIEW OF EXISTING DATA……………………………………………………....2 
 
WATER QUALITY SAMPLING AND LABORATORY ANALYSES……………...3 
 
COMPILATION OF POSSIBLE CONTAMINATION SOURCES…………………..4 
 
DATA REDUCTION AND ANALYSIS……………………………………………...5 
 
CONCLUSIONS……………………………………………………………………….6 
 
 
FIGURES 
 
FIGURE 1:  BELLAMY RIVER WATERSHED ABOVE THE WITHDRAWAL AND             
                    POTENTIAL CONTAMINATION SOURCES (11/5/01-10/19/07) 
 
 
 
REFERENCES 
 
 
 
APPENDICES 
 
APPENDIX A:  CORRESPONDENCE 
 
APPENDIX B:  WATER QUALITY LABORATORY DATA   
 
APPENDIX C:  POTENTIAL CONTAMINATION SOURCES (11/5/01-10/19/07) 
 
 
 
 
 
 
 
 
 
 



 

INTRODUCTION    
 
On July 24, 2007, Applied Geosystems (AG) was retained by Mr. Ari B. Pollack, Esquire 
of Gallagher, Callahan & Gartrell, P.C. (GCG) to assist in the permitting process for a 
bulk surface water supply withdrawal from the Bellamy River at the Pruven Aggregates 
(Pruven) facility in Dover, New Hampshire.  The project was designed to investigate 
watershed hydrology and yield relationships as related to permitted withdrawal flows, 
water quality, and potential contamination sources.   
 
The project design was conceived as a result of a November 17, 2006 letter from Mr. Ari 
B. Pollack to Mr. Brandon Kernen, Manager of Source Water Protection, at the New 
Hampshire Department of Environmental Services (NHDES).  This Pollack letter 
requested certain opinions and reviews as related to bulk surface water withdrawals and 
treatment.  Appended to the Pollack letter was an August 14, 1959 letter from Brigadier 
General Alden K. Sibley, Division Engineer, Corps of Engineers, U.S. Army Engineer 
Division, New England.  This Sibley letter acknowledges Pruven’s rights to withdraw 
surface water from the Bellamy River. 
 
In response to the Pollack letter to Mr. Kernen, Mr. Richard W. Head, Esquire, Associate 
Attorney General, Office of the Attorney General, New Hampshire Department of 
Justice, issued a May 31, 2007 letter of general guidance summarizing the regulatory 
requirements for permitting a surface water source.  Although this Head letter discussed 
the project as “…using the existing intake to extract up to 150,000 additional gallons per 
day (gpd), treat the water, and sell it in bulk for use as a source of bottled water.”, the 
proposed project is, rather, to divert 150,000 gpd from the presently pumped 600,000 gpd 
that is used in the sand and gravel excavation operation.  This would not, therefore, 
represent any additional volume of withdrawal from what is presently pumped.  
Nevertheless, Pruven has followed the general guidance as discussed in the Head letter.  
 
The Head letter was circulated to various recipients, and as a result, Mr. Bruce Hodsdon, 
Chairman of the Board of Selectmen for the Town of Madbury, New Hampshire issued a 
June 29, 2007 letter to Mr. Ari B. Pollack concerning the Town’s riparian rights and 
future water supply planning.  The Hodsdon letter requested that the Town’s rights be 
noted and considered in any future planning for surface water withdrawals from the 
Bellamy River. 
 
On August 29, 2007, Mr. Ari B. Pollack of GCG and Mr. Matthew F. Eichler of AG met 
with representatives of the various NHDES Water Division and Health and Human 
Services personnel as arranged by Mr. Brandon Kernen.  The purpose of the meeting was 
to clarify issues raised in the Head letter and gain any other guidance that NHDES 
personnel could provide prior to making regulatory submissions.   
   
Copies of the Pollack, Sibley, Head and Hodsdon letters are included in Appendix A.  
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REVIEW OF EXISTING DATA 
 
The United States Geological Survey (USGS) topographical maps (1985-1990) of the 
Bellamy River watershed were reviewed and the watershed boundaries were transcribed 
to include the portion that is hydraulically up-gradient of the proposed Pruven surface 
water supply withdrawal location (Figure 1). This document serves as a base map for all 
of the named locations and hydrologic calculations presented in this report. 
 
Three fairly recent reports were reviewed that were completed for the Portsmouth, NH 
Water Department. Since Portsmouth has the water rights to the Bellamy River watershed 
above the Madbury, NH dam, these reports investigated the watershed’s hydraulics as 
well as potential contamination sources. The reports included a Phase I Water System 
Master Plan by Earth Tech Inc., September of 2000; an NHDES GIS data base and map, 
Drinking Water Resources and Potential Contamination Sources: Portsmouth Water 
Department, November of 2001; a Phase II Water Supply Master Plan by Weston & 
Sampson Engineers, Inc., June of 2003; and, an updated NHDES GIS data base that was 
compiled to produce this investigation’s map, Potential Contamination Sources Within 
the Bellamy River Watershed, November 5, 2001 through October 19, 2007.     
 
The Earth Tech report noted that the area of the Bellamy River watershed above the 
Madbury dam was 22.2 square miles, and that in a 1979 Master Plan the US Army Corps 
of Engineers had determined the safe yield of the watershed above the dam to be 3.9 
million gallons per day (mgd), or 6.0 cubic feet per second (cfs). This safe yield is meant 
to be synonymous with reliable supply during prolonged draughts including utilization of 
storage. The more detailed Weston & Sampson report recalculates the safe yield 
(sustainable yield) to be 4.3 mgd, or 6.7 cfs, and notes that the seasonal mean high and 
mean low flows into the reservoir are estimated to be 89.4 cfs and 6.4 cfs, respectively, 
for the period 1935 through 2000.  
 
The draught of record was noted between 1963 and 1967, where 41 inches of 
precipitation deficit was recorded. This is equal to a deficit of one year’s worth of 
average precipitation for the watershed, and is considered the 125 year draught by the 
USGS. During this five year period of record drought (125 year occurrence interval), the 
seasonal mean high and mean low flows into the reservoir were estimated to be 83.7 cfs 
and 2.2 cfs, respectively. 
 
As has been accepted practice, these yield data for the Bellamy Reservoir were calculated 
by mathematical relationship to the USGS Streamflow Data for the adjacent Oyster River 
watershed.  The USGS has been monitoring streamflow at their gauging station on the 
Oyster River since 1934, and therefore, the record is considered reliable by professionals 
for extrapolation to the Bellamy River. This extrapolation process has been noted in the 
reports on the Bellamy River by the U.S Army Corps of Engineers, the USGS, Earth 
Tech, Inc., Weston & Sampson, Inc., and Thomas Fargo, C.G.     The Weston & Sampson 
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report notes that the two watersheds are similar in size (the Oyster River watershed area 
is 12.1 square miles), directly adjacent, have similar physical characteristics such as 
surficial geology, topography (slope), land use, and watershed elevation, and they receive 
similar precipitation.                                                  
                                                                                                                                 
Portsmouth presently uses an average of 2.5 mgd, or 3.9 cfs from the reservoir created by 
the dam, and can withdraw a maximum of 3.5 mgd (5.4 cfs) which is the capacity of the 
water treatment plant located hydraulically down-gradient of the dam. Additionally, 1.1 
mgd, or 1.7 cfs are released by a low-flow spillway at the dam to satisfy minimum 
streamflow requirements during periods of draught.  Portsmouth also supplements the 
reservoir supply with groundwater supplies derived from various wells located within the 
service district.  
 
WATER QUALITY SAMPLING AND LABORATORY ANALYSES                                                      
                                                                         
NHDES Health and Human Services personnel suggested that a municipal water 
department scale of testing be completed for the raw water of the Bellamy River at the 
point of proposed surface withdrawal.  AG personnel consulted with Eastern Analytical 
Inc. personnel as to the appropriate analyses and sampling protocols, and on September 
24, 2007, AG personnel sampled the surface water at the Pruven intake structure.  The 
river stage in the vicinity of the sampling station was noted to be close to bank full, with 
the water level about six inches below the top of the bank escarpment. The samples were 
immediately placed on ice and transported, as instructed, to EAI for analyses.  
 
Analyses showed a generally good water quality, with what are considered to be 
unexpected Maximum Contaminant Level (MCL), or Maximum Permitted 
Number/100ml (MPN/100ml) exceedences for a raw river water sample.  These 
exceedences showed iron at 0.98 mg/L (MCL=0.3mg/L); manganese at 0.11 mg/L 
(MCL=0.05 mg/L); and, E.coli at 54/100ml (MPN/100ml=statistically less than 1). Iron 
and manganese are not regulated as primary contaminants; they are classified as 
secondary contaminants. As such, the MCLs are not mandated, but rather recommended 
values for aesthetic purposes such as taste, color and odor.  The E-coli value is 
unexceptional and will be reduced to or below regulatory standards by Pruven’s proposed 
treatment system that is presently under professional design. AG understands that a 
system design proposal will be submitted under separate cover. 
 
At the time of sampling, AG personnel inspected a V-notch weir that is immediately 
down-gradient of the Madbury dam to assess the weir’s physical condition and, if 
appropriate, measure the flow volume emanating from the dam. Because the watershed 
area had been experiencing moderate drought conditions according to the National 
Oceanic and Atmospheric Administration (NOAA) for the summer months preceding the 
September 24, 2007 observations and sampling, the flow over the weir was visually 
estimated to be about 1.5-2 cfs.  A more accurate physical measurement is presently 
unavailable because the weir is encumbered by rocks and debris on its upstream face.                              
The laboratory results for the total list of analytes are included in Appendix B. 
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COMPILATION OF POSSIBLE CONTAMINATION SOURCES 
 
AG has compiled a data set of relevant Potential Contamination Sources (PCSs) within 
the Bellamy River Watershed.  AG researched and compiled PCS data obtained from the 
NHDES, from the City of Dover, and from the towns of Madbury, Lee, and Barrington, 
New Hampshire.  The PCS locations identified by AG are presented on “Potential 
Contamination Sources within the Bellamy River Watershed, November 5, 2001 through 
October 19, 2007” (Figure 1), and are listed in the chart contained in Appendix C.   
 
The NHDES maintains a Geographic Information Systems (GIS) database of potential 
contamination sources for the State of New Hampshire.  At the end of October, 2007, AG 
obtained PCS GIS database files for Dover, Madbury, Lee, and Barrington.  According to 
NHDES, the database was current as of the date the files were released to AG.  
Additionally, PCS location data were obtained from a paper map entitled, “Drinking 
Water Resources and Potential Contamination Sources: Portsmouth Water Dept 
1951010-009 (Bellamy Reservoir)”, NHDES, November 5, 2001.   
 
In compiling the updated list of PCS locations relevant to the project and, as was 
discussed with NHDES, AG personnel eliminated those locations in the NHDES GIS 
database previously verified by the NHDES, which included locations designated in the 
database with data entry dates prior to November, 2001.  AG then compared the 
remaining, un-dated PCS database entries with those depicted on the November 5, 2001 
NHDES map.  Any locations appearing on both the paper map and in the GIS database 
(as previously verified locations) were eliminated from the updated AG data set.  
Additionally, AG contacted relevant municipal personnel from the City of Dover, and the 
Towns of Madbury, Lee, and Barrington, and inquired as to the existence of additional 
potential PCS databases or information.  In general, the City and Towns did not have any 
additional data. The relevant state and municipal contacts are also shown in Appendix C.  
 
The resulting AG PCS data set represents a total of 22 locations within the Bellamy River 
Watershed which have been added to the NHDES GIS data base between November 5, 
2001, and October 19, 2007. This updated PCS data set includes the following categories: 
 

Source Water Hazard Inventory Sites (SWHI)   - (7) Locations 

Underground Storage Tank Sites (UST)    - (1) Location 

Aboveground Storage Tank Sites (AST)    - (1) Location 

Resource Conservation and Recovery Act Sites (RCRA)  - (8) Locations  

Local Potential Contaminant Sources Sites (LPCS)   - (7) Locations 

National Pollution Discharge Elimination Outfall Sites (NPDES) - (1) Location 
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These known potential sources of contamination are each under regulatory oversight and, 
most importantly, do not present uncommon or unmanageable threats to the quality of the 
surface water to be treated and sold. 

 
DATA REDUCTION AND ANALYSIS  
 
Pruven proposes to divert approximately 25% (150,000 gpd or, 0.23 cfs) of its present 
Bellamy River surface water withdrawal (600,000 gpd, or 0.93 cfs) to a water treatment 
facility for a bulk water supply. The purpose of this section of the report is to present 
quantitative relationships that put the impacts of this plan into an understandable 
perspective. 
 
As shown on Figure 1, and noted in the Earth Tech, Weston & Sampson and Fargo 
reports, the area of the Bellamy River watershed above the Madbury dam is 22.2 square 
miles. The area below the dam and above the existing Pruven surface water withdrawal 
location is approximately 5.8 square miles, making the area of the watershed above the 
Pruven intake equal to approximately 28 square miles.  
 
To determine the sustainable yield of the 5.8 square mile land area (during the 125 year 
drought of record), it is necessary to relate it to the sustainable yield of the 22.2 square 
mile area, determined to be 4.3 mgd, or 6.7 cfs in the Weston & Sampson report. The 
area below the dam and above the Pruven intake is 26% as large as the area above the 
dam and, therefore, its sustainable yield would equal 26% of the 6.7 cfs, or 1.8 cfs. To 
determine the sustainable flow at the Pruven intake, 1.8 cfs must be combined with the 
1.7 cfs that is provided by the low flow dam release for minimum streamflow 
requirements, equaling 3.5 cfs. In that Pruven proposes to use 0.23 cfs, this would 
represent 6.6% of the Bellamy River flow at the intake (3.5 cfs) during the 125 year 
drought condition of record. 
 
According to the Fargo report, the City of Dover has permitted rights to pump 720,000 
gpd, or 1.1 cfs from the Bellamy River in the vicinity of the Pruven intake. Additionally, 
the Town of Madbury has the right to pump 200,000 gpd, or 0.3 cfs (letter in Appendix 
A), also in the vicinity of the Pruven intake. In the past, these municipalities have not 
used any or the majority of their pumping rights. Nevertheless, assuming 100% 
utilization, 2.10 cfs is still available during the most severe drought of record at the 
Pruven intake. Pruven’s 0.23 cfs withdrawal would then represent approximately 11% of 
the Bellamy River flow past the intake during this historic drought condition. 
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To place the Pruven withdrawal in context of an average low flow condition, the likely 
mean low flow at the intake should be calculated. Weston & Sampson reports the mean 
low flow watershed contribution at the Madbury dam, for the period 1935-2000, to be 6.4 
cfs.  It is necessary to add 26% of that flow value to represent the concomitant 
contribution from the 5.8 square mile area beneath the dam and above the Pruven intake. 
This equals 1.7 cfs and, therefore, 8.1 cfs is produced by the watershed above the Pruven 
intake during normal low flow conditions.  The Pruven surface water withdrawal (0.23 
cfs), then, would equal 2.8% of the Bellamy River mean low flow watershed yield, above 
the intake.  
 
                                                                                                                                                                              
CONCLUSIONS  
 

• The Bellamy River watershed is acceptably studied and documented, and 
reasonable conclusions can be drawn about its hydraulics and water quality. The 
adjacent Oyster River watershed data are the accepted bases for comparison of the 
two watersheds.  

 
• Pruven has historically pumped 600,000 gpd (0.93 cfs) from the Bellamy River 

for its aggregates business and would use 25% of this existing volume (150,000 
gpd, or 0.23 cfs) to produce a bulk drinking water supply. 

 
• Water quality in the Bellamy River is generally good in the vicinity of the Pruven 

intake and a treatment system should easily produce a drinking quality water 
supply. A proposed treatment system design will be filed under separate cover. 

 
• The GIS data base for the PCSs is current as of this report, and shown on NHDES 

maps through November 5, 2001 and the updated map supplied for this report 
(Figure 1). 

 
• Considering other permitted users (Portsmouth, Dover and Madbury), the Pruven 

withdrawal for bulk water supply would equal 11% of the Bellamy River flow 
past the intake during the 125 year drought of record.  

 
• During normal low flow conditions, the Pruven surface water withdrawal would 

equal 2.8% of the watershed’s productivity above the intake. 
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PCS CATEGORY FACILITY ADDRESS TOWN PHOTO NO. X COORD Y_COORD LATITUDE LONGITUDE

ASTs
DOVER PUBLIC WORKS 271 MAST ROAD DOVER 22 1189360.50 244863.48 43.1692791 -70.8978333

Local Potential Contamination Source
NE METAL REC (FMR MADBURY METALS) 290 KNOX MARSH RD (RT 155) MADBURY 20 1184868.00 245072.50 43.1699644 -70.9146646
NEW MEADOWS LAUNDROMAT KNOX MARSH RD (RT 155) DOVER 19 1188298.00 248290.80 43.1787083 -70.9016983
COAST 42 SUMNER DRIVE DOVER 17 1188839.00 249056.80 43.1807962 -70.8996440
DUPONTS SERVICE CENTER 28 SUMNER DRIVE DOVER 16 1188496.00 248960.10 43.1805395 -70.9009331
WARD SHEET METAL 1 SUMNER DRIVE DOVER 18 1188408.00 248447.60 43.1791358 -70.9012806
RAM MACHINERY (Former)
Green Technical Services (Current)
GARLAND AUTO 296 KNOX MARSH ROAD MADBURY 21 1183348.00 245800.10 43.1719979 -70.9203375

National Pollutant Discharge Elimination
DAVIDSON INTERIOR TRIM (Former)
INTERNATIONAL AUTO COMPONENTS (Current)

RCRA
SAABTECH INC 6 COMMERCE WAY BARRINGTON 3 1162232.49 254642.42 43.1967454 -70.9992211
PERSSON AUTO BODY (Former)
125 Maintenance and Fence (Current)
NH DOT DISTRICT 6 85 PINKHAM ROAD LEE 1 1161119.81 241002.27 43.1593483 -71.0037984
VIGILANT INC 85 INDUSTRIAL PARK DRIVE DOVER 12 1187685.93 250611.88 43.1850913 -70.9039135
M W MOORE INC 14 CROSBY ROAD DOVER 8 1184638.86 251369.95 43.1872466 -70.9153117
C A DESIGN INC 180 CROSBY ROAD DOVER 9 1184740.61 248444.93 43.1792196 -70.9150286
C & J TRAILWAYS 42 SUMNER DRIVE DOVER 17 1188928.42 249134.68 43.1810076 -70.8993061
ROCKY COAST PRINTWORKS 6 SUMNER DRIVE DOVER 15 1188426.96 248902.09 43.1803821 -70.9011939

Source Water Hazard
CITY OF DOVER- CALDERWOOD WELL 110 GLEN HILL RD DOVER 7 1181365.25 251673.22 43.1881586 -70.9275751
ARIE LEGERSTEE RESIDENCE 88 LITTLEWORTH RD DOVER 6 1182682.68 252394.69 43.1901059 -70.9226116
TUCKER PROPERTY 40 LITTLEWORTH ROAD DOVER 14 1188515.12 251909.20 43.1886297 -70.9007603
DAVIDSON INTERIOR TRIM (Former)
INTERNATIONAL AUTO COMPONENTS (Current)
Collins & Aikman 16 INDUSTRIAL PARK ROAD DOVER 13 1188835.65 251220.37 43.1867319 -70.8995822
NE METAL REC (FMR MADBURY METALS) 290 KNOX MARSH RD (RT 155) MADBURY 20 1185136.90 244889.92 43.1694569 -70.9136629
DOVER WATER / FRENCH CROSS WELL FRENCH CROSS ROAD DOVER 5 1178535.95 255050.05 43.1974907 -70.9380727

USTs
BARRINGTON MIDDLE SCHOOL 20 HALEY DR BARRINGTON 4 1165073.42 259071.73 43.2088344 -70.9884334

243156.93 43.1652683 -71.0052413

74 INDUSTRIAL PARK DRIVE DOVER 11 1187161.79 250467.11 43.1847073 -70.9058834

14 ROUTE 125 BARRINGTON 2 1160717.76

-70.9058834

106 CROSBY ROAD DOVER 10 1183932.00 249396.40 43.1818497 -70.9180280

Potential Contamination Source Locations within the Bellamy River Watershed - November 5, 2001 through October 19, 2007

74 INDUSTRIAL PARK DRIVE DOVER 11 1187161.79 250467.11 43.1847073



Table 1 – State and Municipal Contacts 
State of New Hampshire Entity Department/Title Phone Number 

Paul Susca NHDES Drinking Water Source Protection 603-271-7061 
Brendan Kernon NHDES Drinking Water Source Protection 603-271-3139 
Pierce Rigrod NHDES Principal Planner 603-271-0688 
George Hastings NHDES Systems Development Specialist 603-271-0399 

Municipal City/Town Department/Title Phone Number 
Dean Peschel Dover Environmental Projects Manager 603-516-6073 
Eric Fiegenbaum Madbury Chairman Conservation Commission 603-750-7519 
Dawn Hatch Barrington Conservation Commission 603-664-9007 
Allan Dennis Lee Director - Code Enforcement 603-659-6783 
Caren Rossi Lee Secretary - Code Enforcement 603-659-6783 
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