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I. INTRODUCTION  
 
 This report provides a summary of the results of Emery & Garrett Groundwater 
Investigations, a Division of GZA (EGGI’s) Monitoring Program for the City of Dover, New 
Hampshire’s DPH #1 Production Well during 2018.  The Monitoring Program was performed as 
required by the New Hampshire Department of Environmental Services (NHDES) as part of the 
Large Groundwater Withdrawal Permit (LGWP) (# LGWP-2016-0001) issued for the DPH #1 
Production Well in June of 20161.  The location of Well DPH #1 and other site features are 
depicted on Figure 1.  The LGWP for Well DPH #1 allows withdrawals of up to 720,000 gallons 
over any 24-hour period or a total of 1,123,300 gallons over any 24-hour period from the 
combined pumping of Well DPH #1 and the Ireland Well.  
 
 As noted in the Project Narrative provided by the NHDES as part of the LGWP permit, 
the LGWP monitoring requirements for Well DPH #1 recommend that:  

• Water levels in DPH #1 be monitored continuously so that water level fluctuations in 
nearby wells can be compared to the operation of the production well; 

• Water levels in three on-site monitoring wells and one off-site well be monitored 
continuously to infer the extent of potential water level effects on nearby wells within the 
influence area of the production well under typical use conditions; 

• Water levels in each of the wells used for the withdrawal testing program be monitored 
twice each year to infer the flow directions in the Aquifer; and,  

• Water quality samples be collected from five on-site monitoring wells and one off-site 
monitoring well to assess for the presence of groundwater contamination.” 

 
 Production Well DPH #1 was put on-line on July 10, 2017.  This report focuses on 
summarizing water use, water level, and water quality data for 2018.  Water level data for 2016 
and 2017 are also presented if available for wells included in the Monitoring Program.   

 
                                                 
1 The Large Groundwater Withdrawal Permit was approved based on the findings presented by EGGI (2012).  
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II.   RESULTS OF THE 2018 GROUNDWATER MONITORING PROGRAM 
 
 A.  Introduction 
 
 The City of Dover withdrew groundwater from the Pudding Hill Aquifer intermittently 
during the first approximately half of 2018.   
 

• The Ireland Well was used during the periods from January 1 through March 18 and May 
25 to June 27, 2018.    

• Well DPH #1 was used during the periods from January 1 through February 2, 2018; 
April 19 to April 23; May 10 to May 24; June-20 to June 22; and July 2 to July 3, 2018.   
 

The use of the Ireland Well and Well DPH #1 were limited by the City due to the concentrations 
of contaminants detected in the Ireland Well as summarized in Section F.  Water levels in the 
Aquifer were influenced by the pumping of the Production Wells, ambient changes (e.g. 
precipitation), and the utilization of Artificial Recharge (AR).   
 
 EGGI conducted an extended Pilot Test to further evaluate the feasibility of artificially 
recharging the Aquifer (i.e., AR) between May 4 and August 31, 2018.  During this extended 
Pilot Test, water withdrawn from the Bellamy River was discharged into two temporary AR 
Basins to supply Artificial Recharge to the Pudding Hill Aquifer (Figure 1), as allowed by 
surface water levels/flow within the Bellamy River.  A total of approximately 43.75 million 
gallons of AR was added to the Aquifer during the Pilot Test (Table 1). 
 
 B.  Precipitation 
 
 In order to evaluate the impact of climatic variations on water levels within the Pudding 
Hill Aquifer, EGGI downloaded precipitation data from the NOAA National Climatic Data 
Center (NCDC) website for the Thompson Farm weather station in Durham, New Hampshire2 
(Figure 2).  In addition, precipitation statistics were obtained from the NOAA Applied Climate 
Information System (ACIS) website3 (see below). 
 
 The graph of precipitation in Figure 2 shows that 15 rain events with a total rainfall 
greater than one inch in a day occurred during 2018.  In addition, closely-spaced rain events with 
relatively large cumulative precipitation occurred, such as those during mid-July through mid-
August and mid-October through the end of November.  These individual and closely-spaced 
rain events collectively impacted groundwater levels in the wells monitored, as discussed below. 
 
 The historic average annual cumulative precipitation4 is depicted by the brown line in the 
graph on Figure 2. The cumulative precipitation for each year, starting in 2011, is depicted by 
the green line and shading in the graph.  The comparison illustrated by the combined graph 
                                                 
2 Weather station: NH Durham 2 SSW.  Website for Data: 
https://www.ncdc.noaa.gov/crn/station.htm?stationId=1040 
3 Website for Data: http://scacis.rcc-acis.org/ 
4 Based on a 30-year period from 1981-2010. 

https://www.ncdc.noaa.gov/crn/station.htm?stationId=1040
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shows that the total annual precipitation during 2018 (57.75 inches) was approximately 20 
percent higher than each of the previous seven years, and higher than the historic average annual 
cumulative precipitation (48.04 inches).  Through early July 2018, the cumulative precipitation 
was near the historic average; however, beginning during mid-July 2018 the cumulative total 
precipitation exceeds the average annual and remains above the cumulative total through the 
remainder of the year, due to the numerous precipitation events during the second half of 2108 
depicted on the plot of precipitation data on Figure 2.   
 
 C.  DPH #1 and Ireland Well Water Withdrawals and Water Levels 
 
 City water use data depicted on Figure 3 indicate that groundwater was withdrawn from 
the Ireland Well at a maximum rate of approximately 534,000 gallons per day (gpd) during 2018.  
In comparison, during 2017 the maximum withdrawal rate ranged from 200,000 to 570,000 gpd.  
A total of approximately 31.50 million gallons of water were withdrawn from the Ireland Well 
from January 1, 2018 to December 31, 2018. 
 
 Groundwater was withdrawn from Well DPH #1 at a maximum rate of 559,000 gpd 
during 2018, in comparison to the maximum rate of 592,000 gpd during 2017 (Figure 3).  The 
combined maximum withdrawal rate from both Production Wells during 2018 is 1,083,000 gpd.  
The daily pumping rate of Well DPH #1 and the combined pumping rate of DPH #1 and the 
Ireland Well were both below the respective permitted amounts of 720,000 and 1,123,000 gpd. 
 
 The pumping of Production Well DPH #1 during 2018 resulted in the withdrawal of 
approximately 32.76 million gallons of water from the Aquifer (Figure 3).  Approximately 31.50 
million gallons of water was withdrawn from the Ireland Well during the same time period.  As a 
result, the total combined withdrawal from both Production Wells during 2018 is approximately 
64.26 million gallons. 
 
 The relative water levels in Well DPH #1 and the Ireland Well are measured as head of 
water above the transducers in each of the Production Wells.  Water levels in each of the 
Production Wells had been gradually decreasing during 2017, and had reached levels of 
approximately 8.3 feet and 24.3 feet above the transducers under pumping conditions, 
respectively, by January 31, 2018 in response to the pumping of the two Wells (Figure 3).  The 
water levels in both Production Wells gradually increased throughout the year in response to the 
limited use of the wells and increased precipitation and use of AR during the second half of the 
year.  The non-pumping water levels in the Ireland Well and Well DPH #1 at the end of 2018 are 
approximately 56.5 feet and 43.5 feet, respectively.  The water levels within the Ireland Well and 
Well DPH #1 had therefore increased by 32.2 feet and 35.2 feet, respectively. For the Ireland 
Well water level data for December 12, 2018 were used rather than data for December 31, 2018 
due to the effects of an approximate 9-day withdrawal test performed on the Ireland well from 
December 12 to December 21, 2018.   
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D.  Water Level Variations in Monitoring Wells 
 
 Water levels were recorded at minimum 2-hour intervals in Wells DPH-MW2d, DPH-
B55, DP-105, and DPH-MW6 using automated transducers (Appendix A and Appendix C6).  
These automated water levels were supplemented with manual measurements obtained 
periodically throughout the monitoring program. Automated and manual water levels 
measurement collection methods each have an estimated accuracy of + 0.01 foot.  Water level 
elevations (in feet above sea level) calculated based on the water level measurements have an 
estimated accuracy of + 0.1 foot due to the accuracy of the methods used to establish the level 
elevation reference points at each monitoring location.    
  
 During 2018 the water level in Monitoring Well DPH-MW2D rose approximately 19.5 
feet (from 64.5 feet to 84 feet) in response to precipitation, aquifer recovery during the periods 
when the Ireland Well was not pumped, and the addition of artificial recharge to the Aquifer7 
(Appendix A).  The water level appears to generally stabilize at an elevation of approximately 
80 feet during May through July, and then increase relatively rapidly during August.  This 
increase coincides with both the largest period of AR (Table 1) and an increase in the frequency 
of precipitation events (Figure 2). 
 
 Water levels in Well DPH-B5 behaved similarly to the water levels in Well DPH-
MW2D, increasing approximately 18.5 feet (from elevation 66 feet to 84.5 feet).  The water level 
in Well DPH-B5 also appears to generally stabilize at an elevation of approximately 80 feet 
during May through July, and then increase relatively rapidly during August, coincident with the 
largest period of AR and an increase in the frequency of precipitation events. 
 
 The water level in Monitoring Well DP-105 increased continuously during 2018 from an 
elevation of approximately 86 feet to approximately 92.5 feet (i.e., an increase of approximately 
6.5 feet).  The increase is anticipated to be largely in response to the continued recovery of water 
levels after turning off the Griffin Well in December 2015 and reduced use of the Ireland Well 
and Well DPH #1, and likely to a lesser extent, precipitation events and AR.  Relatively rapid 
increases in water level of approximately one to two feet appear to coincide with precipitation 
events. These increases generally appear to be shorter term deviations from the general 
increasing water level trend. 
 
 Similar to the water level trends for the other wells, the water level within Monitoring 
Well DPH-MW6 increases throughout 2018.  The water level in this well increased 
approximately six feet, from elevation 86.5 feet to elevation 92.5 feet.   The water level trend is 
most similar to the water level trend for Monitoring Well DP-105 and interpreted by EGGI 
similarly.  
  
                                                 
5 Well DPH-B5 was monitored instead of Monitoring Well DPH-MW10, per agreement with NHDES. 
6 Data in Appendix C is included on a Compact Disk for hard copies of the report and as an Excel file for submittal 
to the NHDES. 
7 A detailed report on hydraulic impacts related to withdrawals from the Ireland and DPH #1 Production Wells, 
recharge from precipitation, and Artificial Recharge is currently being prepared for presentation to the City of Dover 
and NHDES.  
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 E. Interpreted Groundwater Flow Directions 
 
 Groundwater elevation contour maps were prepared to evaluate the effects of the 
groundwater withdrawals on groundwater flow directions within the Pudding Hill Aquifer.   
Groundwater hydraulic head contours based on depth to groundwater level data collected from 
38 groundwater monitoring wells on April 25 and 26 and August 28 through 30, 2018 are 
depicted on Figure 4 and Figure 5, respectively.  Groundwater elevations used to prepare the 
contour maps were obtained for available monitoring wells, including wells utilized during the 
pumping test conducted for the permitting of Well DPH #1 and from 21 Monitoring Wells, five 
Existing Wells, and 10 wells installed as part of EGGI’s ongoing contaminant assessment of the 
Pudding Hill Aquifer8. Groundwater elevation data are summarized in Table 2. 
 
 The Ireland Well and Well DPH #1 were not in continuous use at the time the data used 
in the preparation of the estimated groundwater contours depicted in Figure 4 were collected.  
However, as can be seen in Figure 4, the effects of the pumping of the Ireland Well and Well 
DPH #1 are present within the Aquifer.  In general, groundwater flow within the aquifer is 
interpreted as toward the Ireland Well and Well DPH #1, as the collective cone of depression 
associated with the Production Wells is filled.   
 
 The estimated groundwater hydraulic contours depicted on Figure 5 show the effects of 
limited use of the Production Wells and use of AR during the summer of 2018.  Notably, the 
contours indicate the presence of groundwater mounding beneath and surrounding AR Basin 1 
and AR Basin 2.  During the period between the April and August groundwater gauging rounds, 
the hydraulic head near AR Basin 1 and AR Basin 2 increases by approximately seven feet and 
nine feet, respectively.  The hydraulic head contours depicted on Figure 5 also suggest that, 
while the overall head in the aquifer may increase further due to the limited use of the Production 
Wells, the effects of the groundwater withdrawals from the Production Wells on the direction of 
the direction of the head gradient has largely dissipated (i.e., the cone of depression has largely 
been filled).  Continued collection and evaluation of hydraulic head data is needed to confirm 
this conclusion.    
 
 F. Results of Water Quality Sampling and Analyses 
 
 In accordance with the water quality monitoring program in the Large Groundwater 
Withdrawal Permit issued by the NHDES for Production Well DPH #1, EGGI collected 
groundwater samples for laboratory analysis during 2018 from the following wells: 

• Monitoring Wells DP-MW6, DPH-B59, and DP-105: Volatile organic 
compounds (VOCs), 1,4-Dioxane, per- and poly-fluoroalkyl substance 
(PFAS), RCRA 8 metals, iron, and manganese. 

• Monitoring Well DPH-MW2D: VOCs and 1,4-Dioxane. 

• Monitoring Wells DPH-4 and DPH-6: Nitrite, nitrate, chloride, sodium, 
                                                 
8 Monitoring Wells DPH-MW1-17 through DPH-MW10-17 were installed as part of EGGI’s ongoing evaluation of 
contaminants that is being conducted for the City of Dover.   
9 Well DPH-B5 was sampled instead of Monitoring Well DPH-MW10, as approved by the NHDES. 
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arsenic, zinc, and VOCs. 
 Water quality samples collected by EGGI were submitted to Eastern Analytical, Inc. 
(EAI) of Concord, New Hampshire for analyses of the required water quality parameters.  EAI 
subcontracted the analysis of groundwater samples for analyses of PFAS to Vista Analytical 
Laboratory (Vista) in El Dorado Hills, California.  EAI’s and Vista’s laboratory reports are 
presented in Appendix B.   
 
 The water quality monitoring requirements included in the LGWP permit for Production 
Well DPH #1 includes two sampling events (conducted annually between April 15 and May 15 
and between August 15 and September 15).   During 2018, the permit-required sampling rounds 
were performed on May 15, 2018 and August 29, 201810.  Results of the water quality analyses 
are summarized in Table 3.  The following subsections further summarize the results of the 
laboratory analyses.   
 
  1) VOCs, 1,4-Dioxane, and PFAS  
 
 The analyses of VOCs, 1,4-Dioxane, and PFAS indicate the following: 
 

• MtBE is the only VOC detected in samples submitted for VOC analyses.  MtBE was 
detected in samples collected from Wells DPH-B5 and DP-105 during both 2018 
sampling rounds at concentrations ranging from 3.7 micrograms per liter (ug/l) (BPH-
B5; August 29, 2018) to 8.3 ug/L (DP-105; April 24, 2018).  The detected concentrations 
of MtBE are below the New Hampshire Ambient Groundwater Quality Standard (NH 
AGQS; 13 ug/L). 

• 1,4-Dioxane was detected in each of the samples collected from Wells DP-105 and DPH-
B5 at concentrations ranging from 1.9 ug/L (DP-105) to 3.9 ug/L (DPH-B5).  The 
detected concentrations of 1,4-Dioxane exceed the NH AGQS; 0.32 ug/L.  

•  1,4-Dioxane was not detected above the laboratory reporting limit (RL) in the 
groundwater samples collected from Wells DPH-MW-2D and DPH-MW-6. 

• PFAS were detected in both rounds of groundwater samples collected from Wells DPH-
B5 and DP-105.   

o The detected concentrations of perfluorooctanoic acid (PFOA) range from 154 
nanograms per liter (ng/L) (DPH-B5; August 29, 2108) to 317 ng/L (DP-105; 
July 24, 2018).   

o The detected concentrations of perfluoro-octane-sulfonate (PFOS) range from 
200 nanograms per liter (ng/L) (DPH-B5; August 29, 2108) to 579 ng/L (DP-
105; April 25, 2018).   

o PFAS were not detected above the laboratory RL in the samples collected from 
Well DPH-MW-6.   

                                                 
10 Well DPH-4 and well DPH-B5 were sampled for one or more of the required parameters on July 24, 2018.  These 
Wells were not resampled for the respective parameters during the August 29, 2018 sampling round, as indicated on 
Table 3. 
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o The detected concentrations of PFOA and PFOS (i.e., concentrations detected in 
samples collected from wells DPH-B5 and DP-105) exceed their combined and 
individual NH AGQS of 70 ppt for individual and the combined total for these 
two PFAS compounds. 

• Overall, concentrations of MtBE, 1,4-dioxane, and PFAS decreased towards the east 
within the Aquifer (i.e., towards Production Well DPH #1 and the Ireland Well), as 
reflected by the concentrations detected in the samples collected from Wells DP-105, 
DPH-B5, and DPH-MW2d.  

 
 2) Other Water Quality Parameter Results 

 
 The results of the analyses indicate the following: 
  
  a. Analytical results for Groundwater Samples from 

Wells DPH-MW6, DP-105, and DPH-B5: 
 

• Cadmium, lead, mercury, selenium, and silver were not detected above the 
laboratory RLs in either of the samples collected from the referenced wells. 

• Arsenic was detected in one or both samples collected from the referenced 
wells at concentrations ranging from 0.001 mg/L (DPH-MW6, August; and 
DPH-5, May) to 0.004 mg/l (DPH-6, May).  The detected concentrations of 
arsenic do not exceed the NH AGQS for arsenic (0.005 mg/L).  

• Barium was detected in each of the samples collected from the referenced 
wells at concentrations ranging from 0.003 mg/L (DPH-MW6, May) to 0.058 
mg/l (DP-105, May). The detected concentrations of barium do not exceed the 
NH AGQS for barium (2 mg/L). 

• Total chromium was only detected above the laboratory RL in the samples 
collected from DPH-MW6 (0.002 mg/L to 0.0023 mg/L). The detected 
concentrations of chromium do not exceed the NH AGQS for total chromium 
(0.100 mg/L). 

• Iron was detected in the samples collected from Wells DP-105 and DPH-B5 at 
concentrations ranging from 1.1 mg/L (DPH-B5, May) to 1.8 mg/l (DP-105, 
August). The detected concentrations of iron exceed the Secondary Maximum 
Contaminant Level (SMCL) for iron (0.3 mg/L).  

• Manganese was detected in the samples collected from Wells DP-105 and 
DPH-B5 at concentrations ranging from 0.28 mg/L (DPH-B5, May) to 0.52 
mg/L (DP-105, May).  The detected concentrations of manganese exceed the 
SMCL for manganese (0.05 mg/L), but do not exceed the NH AGQS for 
manganese (0.840 mg/L).   

 
 b. Analytical results for Groundwater Samples from Wells 

DPH-4 and DPH-6: 
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• Arsenic was detected in each of the samples collected from the referenced 

wells at concentrations ranging from 0.0011 mg/L (DPH-4, August) to 0.004 
mg/l (DPH-6, May).  The detected concentrations of arsenic do not exceed the 
NH AGQS for arsenic (0.005 mg/L). 

• Nitrate was detected in each of the samples collected from the referenced 
wells at concentrations ranging from 0.057 mg/L (DPH-6, August) to 0.98 
mg/L (DPH-6, May).  The detected concentrations of nitrate are below the NH 
AGQS for nitrate (10 mg/L).  

• Nitrite was not detected above the laboratory RL in the samples collected 
from each of the referenced wells. 

• Chloride was detected in each of the samples collected from the referenced 
wells at concentrations ranging from 13 mg/L (DPH-6, August) to 59 mg/L 
(DPH-6, May).  The detected concentrations of chloride are below the SMCL 
for chloride (250 mg/L).  

• Sodium was detected in each of the samples collected from the referenced 
wells at concentration ranging from 10 mg/L (DPH-6, August) to 26 mg/L 
(DPH-4, May).   

• Zinc was only detected above the laboratory RL in the samples collected from 
well DPH-6.  The detected concentrations of zinc are 0.0058 mg/L (August) 
and 0.031mg/L (May).  The detected concentrations of zinc are below the 
SMCL for zinc (5 mg/L).   

 
III.   SUMMARY AND RECOMMENDATIONS 
 
 Results of groundwater level and quality monitoring during 2018 indicate the following: 
 

• The City of Dover withdrew groundwater resources from the Ireland Well and 
Well DPH #1 from January 1, 2018 through March 18 and February 2, 2018, 
respectively.  After these dates withdrawals from the Production Wells was 
intermittent, with the last use of the Ireland Well and Well DPH #1 on June 27 
and July 3, respectively.  Use of the Ireland Well and Well DPH #1 were 
voluntarily limited based on groundwater quality data collected within the 
Aquifer and from the Ireland Well to limit the potential for further 
contamination of the Ireland Well and contamination of Well DPH #1.  The 
decision to limit the use the Production Wells was based on water quality data 
collected as required by the LGWP and data collected under other programs, 
including data for samples collected from the Ireland Well and DPH #1.  Non-
LGWP-related data will be summarized separately.  

• Total groundwater withdrawals during 2018 from Well DPH #1 and the 
Ireland Well were approximately 31.5 and 32.8 million gallons, respectively. 

• During calendar year 2018, the maximum withdrawal rate from Well DPH #1 
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was 559,000 gpd, and the maximum combined withdrawal rate from Well 
DPH #1 and the Ireland Well was 1,083, 000 gpd.   These withdrawal rates 
comply with the maximum daily withdrawals allowed under the LGWP (Well 
DPH #1 720,000 and combined 1,123,000 gpd).  

• Water levels within the monitoring wells and Production Wells increased 
significantly during 2018 due to the combined effects of precipitation, aquifer 
recovery during the periods when the Ireland Well was not pumped, and the 
addition of Artificial Recharge to the Aquifer.  Continued collection and 
evaluation of hydraulic head data is needed to assess whether the August 2018 
water level data are generally representative of static non-pumping aquifer 
conditions.    

• General flow directions within the central and eastern portion of the Pudding 
Hill Aquifer converge on Well DPH #1 and/or the Ireland Well at the time of 
the April 2018 groundwater gauging round, reflecting the effects of 
withdrawals from these wells.   However, at the time of the August 2018 
groundwater gauging round the effects of the groundwater withdrawals from 
the Production Wells on the direction of the direction of the head gradient has 
largely dissipated (i.e., the cone of depression has largely been filled).  The 
overall direction of groundwater flow inferred based on the August estimated 
hydraulic head contours indicate that groundwater flow within the aquifer is 
generally toward the north convergent at depth beneath the Bellamy River.  
This interpretation is based on EGGI’s understanding of Site hydrogeology 
and should be further evaluated as additional water level data potentially 
representative of static aquifer conditions are collected.    

• Groundwater contaminants and naturally occurring metals and inorganic 
parameters were detected in certain Permit-required groundwater quality 
samples collected during 2018.  The concentrations of 1,4-Dioxane, PFOA 
and PFOS detected in certain groundwater samples collected under the Permit 
exceed their respective NH AGQS but are consistent with the results of water 
quality monitoring during 2017.   

• Overall, concentrations of VOCs, 1,4-Dioxane, and PFAS decrease from west 
to east in the monitoring wells sampled. 

• The concentrations of iron and manganese detected in certain samples exceed 
their respective SMCLs and are consistent with the results of water quality 
monitoring during 2017.  

• Arsenic was detected in samples collected from each of the monitoring wells 
sampled at concentrations that are below the MCL and NH AGQS. 

• Chloride and sodium detected in Monitoring Wells DPH-4 and DPH-6 may be 
due to salt use within the light industrial complex to the west of the project 
site or use along Stonewall Road. 
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 The continued long-term monitoring of water levels within the Pudding Hill Aquifer 
during 2019 will provide further insights into the hydrology and water quality of the Aquifer in 
relation to the pumping of Production Well DPH #1 (and the Ireland Well).  This information 
will form the basis for managing withdrawals from Production Well DPH #1 to maximize 
withdrawals to benefit the City of Dover, while at the same time preventing adverse hydrological 
and water quality impacts to the Pudding Hill Aquifer.  
 
IV.  LIMITATIONS 
 

EGGI has collected and evaluated the available technical data according to professionally 
accepted scientific standards.  It is to be recognized that the monitoring program is limited to that 
which is presented in this report and occurred during a specific climatic period.  The 
interpretations provided herein represent EGGI’s professional opinion based upon the data 
collected.  Nothing stated or inferred in this report constitutes a warranty written or implied. 
   
V. REFERENCES 
 
Emery & Garrett Groundwater Investigations, LLC, 2016, Final Hydrogeologic Investigation, 
City of Dover, Pudding Hill Aquifer Groundwater Development, Production Well DPH #1, 
Dover, New Hampshire. 
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FIGURE 3

2017 and 2018 Water Use and Water Levels*

Production Wells DPH #1 and Ireland Well

0

100

200

300

400

500

600

700

1
/1

/1
6

3
/1

/1
6

5
/1

/1
6

7
/1

/1
6

9
/1

/1
6

1
1
/1
…

1
/1

/1
7

3
/1

/1
7

5
/1

/1
7

7
/1

/1
7

9
/1

/1
7

1
1
/1
…

1
/1

/1
8

3
/1

/1
8

5
/1

/1
8

7
/1

/1
8

9
/1

/1
8

1
1
/1
…

W
a

te
r 

W
it

h
d

ra
w

a
l 

(k
g

p
d

)

Well DPH #1
Water Use

0

10

20

30

40

50

1
/1

/1
6

3
/1

/1
6

5
/1

/1
6

7
/1

/1
6

9
/1

/1
6

1
1
/1

/1
6

1
/1

/1
7

3
/1

/1
7

5
/1

/1
7

7
/1

/1
7

9
/1

/1
7

1
1
/1

/1
7

1
/1

/1
8

3
/1

/1
8

5
/1

/1
8

7
/1

/1
8

9
/1

/1
8

1
1
/1

/1
8

Water Use Water Level

Total 2018 Withdrawals:

32,761,000 gallons
Total 2017 Withdrawals:

96,003,000 gallons

W
a

te
r
 L

ev
el

(f
ee

t
a

b
o

v
e 

m
ea

su
re

m
e
n

t 
p

o
in

t)

0

200

400

600

800

1000

1
/1

/1
6

3
/1

/1
6

5
/1

/1
6

7
/1

/1
6

9
/1

/1
6

1
1
/1
…

1
/1

/1
7

3
/1

/1
7

5
/1

/1
7

7
/1

/1
7

9
/1

/1
7

1
1
/1
…

1
/1

/1
8

3
/1

/1
8

5
/1

/1
8

7
/1

/1
8

9
/1

/1
8

1
1
/1
…

W
a

te
r
 W

it
h

d
ra

w
a

l 
(k

g
p

d
)

Ireland Well
Water Use Water Level

Total 2017 Withdrawals:

157,118,000 gallons
Total 2018 Withdrawals:

31,495,000 gallons

5

15

25

35

45

55

65

1
/1

/1
6

3
/1

/1
6

5
/1

/1
6

7
/1

/1
6

9
/1

/1
6

1
1
/1

/1
6

1
/1

/1
7

3
/1

/1
7

5
/1

/1
7

7
/1

/1
7

9
/1

/1
7

1
1
/1

/1
7

1
/1

/1
8

3
/1

/1
8

5
/1

/1
8

7
/1

/1
8

9
/1

/1
8

1
1
/1

/1
8

Water Use Water Level

W
a

te
r
 L

ev
el

(f
ee

t
a

b
o

v
e 

m
ea

su
re

m
e
n

t 

* Data provided by City of Dover Emery & Garrett Groundwater Investigations, A Division of GZA



!>

!>

!>

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!>

!>!>

!>

!>

!>

!! (

!! (

!! (

DPH-B7

DPH-MW9-17

DPH-MW7-17

DPH-MW8-17

DPH-MW5-17

DPH-MW4-17

DPH-MW1-17

DPH-MW3-17

DPH-MW2-17

DPH-MW10-17

DPH-1

DPH-5

DSK-2

DPH-MW1

DPH-EX4

DPH-MW9

DPH-MW5

DPH-MW7

DPH-MW8

DPH-MW3

DPH-MW4DPH-MW17

DPH-MW15DDPH-MW10

DPH-MW11

DPH-MW20D

MW-1

DPH-MW13

DPH-MW19 DPH-MW18
DSK-3

DPH-MW12d
DPH-MW6-17

DPH-MW14

DPH-4

DPH-6

DP-105

DPH-B5

DPH-MW6

DPH-MW2D

AR Basin 1

AR Basin 2

85

88
89

 84

81 83

86

 86

 87

 82

 88

 80

 87

89

 79

85

 84  83

81

 80

 79

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the
GIS User Community

FIGURE 4

³
Emery & Garrett 
Groundwater Investigations, A Division of GZA

FIGURE 4

Bellamy River

0 400 800200
Feet

1 inch = 400 feet

Do
cu

me
nt 

Pa
th

: O
:\n

h\D
GM

\21
.01

_D
GM

_2
01

8-2
01

9\3
 - A

nn
ua

l S
um

ma
ry 

Re
po

rts
\D

PH
 #1

 LG
WP

 - A
nn

ua
l R

ep
or

t_2
01

8\F
igu

res
\D

PH
_L

GW
P_

RP
T_

20
18

_F
ig4

_A
pr

il_
Co

nt
ou

rs.
mx

d

Legend
!! ( Dover Pudding Hill Production Well

Long-Term Monitoring Well
!> Water Level and Water Quality

!> Water Quality
Well used for Water Level Contouring

!A Monitoring Well
Well not used for Water Level Contouring

!> Monitoring Well - no contouring data

Groundwater Flowlines on 4/25/18

Groundwater Elevation Contours on 4/25/18

Location of AR Basin

April 25, 2018 Groundwater Contours
DPH #1 Large Groundwater Withdrawal

Permit Monitoring Program

Pudding Hill Aquifer
Dover, New Hampshire

Ireland well

DPH #1 
Production Well 

and DPH-7

1:4,800
Griffin Well

Contours depict groundwater elevation
above mean sea level

Dashed contour based on data
and conceptual model of aquifer

Contour Interval: 1 foot



!>

!>

!>

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!>

!>!>

!>

!>

!>

!! (

!! (

!! (

DPH-B7

DPH-MW9-17

DPH-MW7-17

DPH-MW8-17

DPH-MW5-17

DPH-MW4-17

DPH-MW1-17

DPH-MW3-17

DPH-MW2-17

DPH-MW10-17

DPH-1

DPH-5

DSK-2

DPH-MW1

DPH-EX4

DPH-MW9

DPH-MW5

DPH-MW7

DPH-MW8

DPH-MW3

DPH-MW4DPH-MW17

DPH-MW15DDPH-MW10

DPH-MW11

DPH-MW20D

MW-1

DPH-MW13

DPH-MW19 DPH-MW18
DSK-3

DPH-MW12d
DPH-MW6-17

DPH-MW14

DPH-4

DPH-6

DP-105

DPH-B5

DPH-MW6

DPH-MW2D

AR Basin 1

AR Basin 2

88

90

 89

87

 91

 86

85

89

90

90

88

 89

88

 86

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the
GIS User Community

FIGURE 5

³
Emery & Garrett 
Groundwater Investigations, A Division of GZA

FIGURE 5

Bellamy River

0 400 800200
Feet

1 inch = 400 feet

Do
cu

me
nt 

Pa
th

: O
:\n

h\D
GM

\21
.01

_D
GM

_2
01

8-2
01

9\3
 - A

nn
ua

l S
um

ma
ry 

Re
po

rts
\D

PH
 #1

 LG
WP

 - A
nn

ua
l R

ep
or

t_2
01

8\F
igu

res
\D

PH
_L

GW
P_

RP
T_

20
18

_F
ig5

_A
ug

_C
on

to
ur

s.m
xd

Legend
!! ( Dover Pudding Hill Production Well

Long-Term Monitoring Well
!> Water Level and Water Quality

!> Water Quality
Well used for Water Level Contouring

!A Monitoring Well
Well not used for Water Level Contouring

!> Monitoring Well - no contouring data

Groundwater Flowlines on 8/29/18

Groundwater Elevation Contours on 8/29/18

Location of AR Basin

August 29, 2018 Groundwater Contours
DPH #1 Large Groundwater Withdrawal

Permit Monitoring Program

Pudding Hill Aquifer
Dover, New Hampshire

Ireland well

DPH #1 
Production Well 

and DPH-7

1:4,800Griffin Well

Contours depict groundwater elevation
above mean sea level

Contour Interval: 1 foot



Emery & Garrett Groundwater Investigations, A Division of GZA 

TABLES  
  



Date/Time

Staff 

Gage AR rate Discharge Date/Time

Staff 

Gage AR rate Discharge

(feet) (gpm) (gallons) (feet) (gpm) (gallons)

5/03/18 09:30:00 0 5/03/18 09:30:00 0

5/04/18 14:55:00 0 290 511,850 5/04/18 15:05:00 0 333 591,075

5/07/18 07:20:00 0 325 1,256,125 Total: 3,288,335                               5/07/18 07:10:00 0.2 330 1,268,850 Total: 3,661,356                              

5/09/18 18:14:00 0.83 300 1,060,200 Avg.Day: 413,627 5/09/18 18:03:00 1.6 333 1,176,489 Avg. Day: 461,394

5/10/18 08:20:00 Total Time: 7.95 5/10/18 00:00:00 Total Time: 7.94

5/11/18 08:18:00 0.92 320 460,160 5/11/18 07:57:00 1.78 326 624,942

5/20/18 15:05:00 0 5/20/18 15:25:00 0

5/21/18 07:40:00 0 280 445,200 Total: 445,200                                  5/21/18 07:33:00 0.25 316 498,016 Total: 498,016                                 

5/21/18 17:35:00 Avg. Day: 403,200 5/21/18 17:41:00 Avg. Day: 455,040

Total Time: 1.10 Total Time: 1.09

6/01/18 17:25:00 300 6/1/2018 17:25 303

6/03/18 09:17:00 300 717,600 6/3/2018 9:20 303 725,685

6/04/18 09:34:00 0.83 306 445,842 Total: 2,368,293                               6/04/18 09:15:00 1.43 296 424,760 Total: 2,358,084                              

6/06/18 08:47:00 0.42 279 790,407 Avg. Day: 417,218 6/06/18 08:36:00 2.65 279 792,639 Avg. Day: 415,878

6/07/18 09:39:00 0.5 278 414,444 Total Time: 5.68 6/07/18 09:30:00 2.65 278 415,000 Total Time: 5.67

6/25/18 08:00:00 6/25/2018 8:00

6/27/18 08:15:00 0.5 300 868,500 Total: 868,500                                  6/27/18 08:25:00 0.8 300 871,500 Total: 871,500                                 

Avg. Day: 432,000 Avg. Day: 432,000

Total Time: 2.01 Total Time: 2.02

6/28/2018 6/28/18 07:51:00

7/2/2018 280 1,598,520 Total: 1,598,520                               7/2/2018 7:00 280 1,598,520 Total: 1,598,520                              

Avg. Day: 403,200 Avg. Day: 403,200

Total Time: 3.96 Total Time: 3.96

7/18/2018 7:22 7/18/2018 7:22

7/19/2018 12:48 250 441,500 Total: 477,170                                  7/19/2018 12:48 250 441,500 Total: 477,170                                 

7/19/2018 16:54 145 35,670 Avg. Day: 341,513 7/19/2018 16:54 145 35,670 Avg. Day: 341,513

Total Time: 1.40 Total Time: 1.40

7/26/2018 8:25 7/26/2018 8:25

7/26/2018 15:25 270 113,400 Total: 695,200                                  7/26/2018 15:25 270 113,400 Total: 695,200                                 

7/28/2018 11:58 200 534,600 Avg. Day: 300,717 7/28/2018 11:58 200 534,600 Avg. Day: 300,717

7/28/2018 15:54 200 47,200 Total Time: 2.31 7/28/2018 15:54 200 47,200 Total Time: 2.31

7/30/2018 7:40 7/30/2018 7:40

7/31/2018 7:12 290 409,480 Total: 1,413,750                               7/31/2018 7:12 290 409,480 Total: 1,413,750                              

8/1/2018 7:35 290 424,270 Avg. Day: 417,600 8/1/2018 7:35 290 424,270 Avg. Day: 417,600

8/2/2018 16:55 290 580,000 Total Time: 3.39 8/2/2018 16:55 290 580,000 Total Time: 3.39

8/3/2018 7:50 8/3/2018 7:50

8/3/2018 10:40 280 47,600 8/3/2018 10:40 280 47,600

8/3/2018 11:00 Off to fix Basin 2 flow meter 8/3/2018 11:00 Off to fix Basin 2 flow meter

8/4/2018 8:57 285 375,345 Total: 11,211,410                             8/4/2018 8:57 296 389,832 Total: 9,808,775                              

8/6/2018 19:52 290 1,025,150 Avg. Day: 397,793 8/6/2018 19:52 303 1,071,105 Avg. Day: 348,026

8/9/2018 13:00 290 1,133,320 Total Time: 28.18 8/9/2018 13:00 303 1,184,124 Total Time: 28.18

8/14/2018 7:51 270 1,860,570 8/14/2018 7:37 299 2,056,223

8/15/2018 7:45 270 387,180 8/15/2018 7:36 306 440,334

8/15/2018 8:00 330 4,950 8/15/2018 7:40 240 960

8/17/2018 16:30 320 1,084,800 8/17/2018 17:00 229 787,760

8/20/2018 14:25 315 1,321,425 8/20/2018 14:34 229 955,846

8/23/2018 7:12 315 1,224,405 8/23/2018 7:12 226 876,428

8/23/2018 7:25 240 3,120 8/23/2018 8:20 176 11,968

8/27/2018 7:18 240 1,380,720 8/27/2018 7:09 169 961,441

8/31/2018 8:10 225 1,307,700 8/31/2018 8:00 169 982,059

8/31/2018 12:15 225 55,125 8/31/2018 12:15 169 43,095

Total Gallons Discharged 22,366,378                             (Values in red are from Basin 1 when Total Gallons Discharged 21,382,371                            

Average Discharge per Day 399,514                                  the flowmeter at Basin 2 was not working) Average Discharge per Day 382,098                                 

Total Days of Discharge 55.98                                      Total Days of Discharge 55.96                                     

Total days since start of AR Discharge: 115.9

Percent of Time when Discharge occurred: 48.3% Total Recharge in Both AR Basins:

TABLE 1

Information on Discharge of Artificial Recharge (AR) into AR Basins 1 and 2 for 2018 - Pudding Hill Aquifer, Dover, New Hampshire

DPH-AR Basin 1 DPH-AR Basin 2

AR Discharge Intervals AR Discharge Intervals

Event 1 Event 1

5/3/18 - 5/11/18 5/3/18 - 5/11/18

Event 2 Event 2

5/20/18 - 5/21/18 5/20/18 - 5/21/18

Event 3 Event 3

6/1/18 - 6/7/18 6/1/18 - 6/7/18

Event 4 Event 4

6/25/18 - 6/27/18 6/25/18 - 6/27/18

Event 5 Event 5

Event 8

6/28/18 - 7/2/18 6/28/18 - 7/2/18

Event 6 Event 6

7/18/18 - 7/19/2018 7/18 - 7/19/2018

DPH #1 Large Groundwater Withdrawal Permit Monitoring Program

Total of all Events Total of all Events

43,748,749               

7/30/18 - 8/2/18 7/30/18 - 8/2/18

Event 9 Event 9

8/3/18 - 8/27/18 8/3/18 - 8/9/18

Event 7 Event 7

7/26/18 - 7/28/18 7/26/18 - 7/28/18

Event 8

PUMP OFF  DUE TO LOW FLOW IN BELLAMY RIVER PUMP OFF  DUE TO LOW FLOW IN BELLAMY RIVER

O:\nh\DPH\PH12_Extended Pilot Test\Task 2 - Extend Basins\DPH_Graphs_ExtendedPilotTest_DischargeRate_BasinWL.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA



(feet amsl) (feet) (feet amsl) (feet) (feet amsl)

Monitoring Wells

DPH-1 102.19 21.46 80.73 11.41 90.78
DPH-4 108.58 28.15 80.43 19.97 88.61
DPH-5 102.53 22.69 79.84 13.93 88.60
DPH-6 104.35 23.83 80.52 15.96 88.39
DPH-7 100.00 21.19 78.81 13.70 86.30

DPH-MW1 102.49 23.61 78.88 17.07 85.42
DPH-MW2d 85.02 5.68 79.34 0.96 84.06
DPH-MW3 89.71 10.61 79.10 4.81 84.90
DPH-MW4 100.00 21.17 78.83 13.80 86.20
DPH-MW5 108.67 25.53 83.14 21.53 87.14
DPH-MW6 108.54 20.34 88.20 18.63 89.91

DPH-MW7 150.26 66.78 83.48 62.96 87.30

DPH-MW8 148.83 64.06 84.77 60.95 87.88

DPH-MW9 106.87 17.26 89.61 14.95 91.92
DPH-MW10 108.05 27.86 80.19 22.14 85.91
DPH-MW11 118.00 38.51 79.49 31.57 86.43

DPH-MW12d 101.53 20.54 80.99 10.57 90.96
DPH-MW13 101.73 22.80 78.93 15.06 86.67

DPH-MW15d 127.59 48.85 78.74 42.20 85.39
DPH-MW17 122.11 43.01 79.10 35.70 86.41
DPH-MW18 124.02 44.91 79.11 38.10 85.92
DPH-MW19 117.99 39.23 78.76 32.38 85.61

DPH-MW20d 123.46 44.38 79.08 37.40 86.06

DP-105 99.74 11.57 88.17 9.85 89.89
DPH-B5 87.54 7.93 79.61 2.46 85.08
DPH-B7 119.18 39.80 79.38 33.47 85.71
DSK-2 116.99 37.84 79.15 31.29 85.70

DSK-3 100.67 21.27 79.40 13.92 86.75

EX4 97.74 18.51 79.23 12.41 85.33

MW-1 146.26 57.45 88.81 56.08 90.18

DPH-MW1-17 103.75 24.16 79.59 18.29 85.46
DPH-MW2-17 86.31 6.68 79.63 1.33 84.98
DPH-MW3-17 112.85 24.58 88.27 22.92 89.93
DPH-MW4-17 96.45 8.61 87.84 7.11 89.34
DPH-MW5-17 97.26 9.74 87.52 8.09 89.17
DPHMW7-17 159.40 76.96 82.44 71.81 87.59
DPH-MW8-17 95.02 9.35 85.67 6.79 88.23

DPH-MW10-17 96.74 6.95 89.79 5.95 90.79

amsl = above mean sea level

*Some data points are from transducer measurements when manual measurements were taken the day before.

TABLE 2

Water Levels Used to Create Groundwater Elevation Contour Maps

DPH #1 Large Groundwater Withdrawal Permit Monitoring Program  

Pudding Hill Aquifer, Dover, New Hampshire

Water Level below 

Top of Casing on 

4/25/2018*

Groundwater 

Elevation 

4/25/2018

Water Level below 

Top of Casing on 

8/29/2018*

Groundwater 

Elevation 

8/29/2018

Casing 

Elevation

Monitoring 

Location

DPH#1_LGWP_rpt_tbl2_WL_for_contour.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA



Well Date Lab Arsenic Barium Cadmium Chromium Iron Lead Manganese Mercury Selenium Silver Sodium Zinc

Sampled (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

MCL or SMCL 0.01 2 0.005 0.1 0.3** 0.015 0.05** 0.002 0.05 0.1** none 5**

DP-105 6/15/2017 EAI 0.007 0.060 ND ND 24 ND 0.58 ND 0.021 ND

9/8/2017 EAI 0.01 0.059 ND ND 22 ND 0.47 ND 0.03 ND

5/15/2018 EAI 0.002 0.058 ND ND 1.4 ND 0.52 ND ND ND

8/28/2018 EAI 0.0017 0.057 ND ND 1.8 ND 0.43 ND ND ND

DPH-B5 6/15/2017 EAI 0.003 0.018 ND ND ND ND 0.18 ND 0.008 ND

9/7/2017 EAI 0.005 0.023 ND ND 0.17 ND 0.027 ND 0.015 ND

5/15/2018 EAI 0.001 0.028 ND ND 1.1 ND 0.28 ND ND ND

8/29/2018 EAI 0.0015 0.022 ND ND 1.4 ND 0.39 ND ND ND

DPH-4 6/14/2017 EAI 0.004 23 0.021

9/6/2017 EAI 0.003 20 ND

5/16/2018 EAI 0.002 26 ND

8/28/2018 EAI 0.0011 24 ND

DPH-6 6/14/2017 EAI 0.006 15 0.041

9/6/2017 EAI 0.004 15 0.013

5/16/2018 EAI 0.004 25 0.031

8/28/2018 EAI 0.0039 10 0.0058

DPH-MW2D 6/15/2017 EAI

9/8/2017 EAI

5/16/2018 EAI

8/29/2018 EAI

DPH-MW6 6/15/2017 EAI 0.004 0.003 ND ND ND ND 0.1 ND ND ND

9/6/2017 EAI 0.003 0.004 ND 0.003 0.5 ND 0.013 ND ND ND

5/15/2018 EAI ND 0.003 ND 0.002 ND ND ND ND ND ND

8/29/2018 EAI 0.0010 0.0033 ND 0.0023 ND ND ND ND ND ND

Well Date Lab Sulfate Chloride Nitrite-N Nitrate-N MtBE 1-4 Dioxane PFBS PFHxS PFOA PFOS PFNA

Sampled (ug/l) (mg/l) (mg/l) (mg/l) (ug/L) (ug/L) (ng/l) (ng/l) (ng/l) (ng/l) (ng/l)

MCL or SMCL 250** 250** 1 10 13*** 0.32

DP-105 6/15/2017 EAI/VAL 11.0 2.8 41.2 143 425 412 6.66

9/8/2017 EAI/VAL ND 3.7 42.3 137 353 418 8.47

4/24/2018 EAI/VAL 8.3 3.9 36.5 127 286 579 6.73

7/24/2018 EAI/VAL 7.9 3.9 40.0 128 317 571 5.71

DPH-B5 6/15/2017 EAI/VAL 2.0 0.93 12.9 47.4 98 189 ND

9/7/2017 EAI/VAL 5.0 1.7 24.9 94.1 281 331 6.31

4/24/2018 EAI/VAL 7.2 1.9 30.6 116 280 341 7.49

7/24/2018 EAI na 1.9 na na na na na

8/29/2018 EAI/VAL 3.7 na 16.4 60.5 154 200 ND

DPH-4 6/14/2017 EAI na 40 ND 0.9 ND

9/6/2017 EAI na 25 ND 1.0 ND

5/16/2018 EAI 70 48 ND 0.76 ND

8/28/2018 EAI na 35 ND 0.88 ND

DPH-6 6/14/2017 EAI na 14 ND 1.7 ND

9/6/2017 EAI na 9 ND 1.0 ND

5/16/2018 EAI 58 59 ND 0.98 ND

8/28/2018 EAI na 13 ND 0.57 ND

DPH-MW2D 6/15/2017 EAI ND 0.26

9/8/2017 EAI ND ND

5/16/2018 EAI ND ND

8/29/2018 EAI ND ND

DPH-MW6 6/15/2017 EAI/VAL ND ND ND ND ND ND ND

9/6/2017 EAI/VAL ND ND ND ND ND ND ND

5/15/2018 EAI/VAL ND ND ND ND ND ND ND

8/29/2018 EAI/VAL ND ND ND ND ND ND ND

ND: Not Detected          na: not analyzed

LAB CODES: EAI = Eastern Analytical, Inc.      VAL = Vista Analytical Laboratory   

*EPA Health Advisory and NHDES AGQS:  70 ng/l for PFOA, PFOS, or combined PFOA and PFOS concentrations.

** EPA Secondary Maximum Contaminant Level

*** NHDES Ambient Groundwater Quality Standard (AGQS)

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

 Not Required By Permit

 Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit Not Required By Permit

Not Required By Permit

Not Required By Permit

 Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

TABLE 3

Laboratory Analyses of Water Quality Samples

DPH #1 Large Groundwater Withdrawal Permit Monitoring Program

Pudding Hill Aquifer, Dover, New Hampshire

Perfluorinated Chemicals*

 Not Required By Permit

 Not Required By Permit

 Not Required By Permit

 Not Required By Permit

 Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

Not Required By Permit

 Not Required By Permit
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Emery & Garrett Groundwater Investigations, A Division of GZA 

APPENDIX A 

WATER LEVEL DATA 
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DPH #1 Large Groundwater Withdrawal Permit Monitoring Program
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Anomolous data due 

to transducer position 

removed

DPH-MW2D_LongTerm.xlsx Emery & Garrett Groundwater Investigations, LLC
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Plot of Water Level versus Time for November 2, 2016 to December 5, 2018

DPH #1 Large Groundwater Withdrawal Permit Monitoring Program

2016 20182017

No data recorded. 

Data logger 

memory full.

DPH-B5_LongTerm.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA
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Dover, New Hampshire
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Plot of Water Level versus Time for July 1, 2016 to December 5, 2018
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DPH-#105_LongTerm.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA



83.00

84.00

85.00

86.00

87.00

88.00

89.00

90.00

91.00

92.00

93.00

7/1/16 9/30/16 12/30/16 3/31/17 7/1/17 9/30/17 12/30/17 3/31/18 7/1/18 9/30/18 12/30/18

No data recorded. 

Data logger 

memory full.

Monitoring Well DPH-MW6

Dover, New Hampshire

Date

W
a
te

r 
L

ev
el

 E
le

v
a
ti

o
n

(f
ee

t 
a
m

sl
)

Plot of Water Level versus Time for December 2, 2016 to December 5, 2018

DPH #1 Large Groundwater Withdrawal Permit Monitoring Program

2016 20182017

DPH-MW6_LongTerm.xlsx Emery & Garrett Groundwater Investigations, A Division of GZA
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APPENDIX B 
 

WATER QUALITY RESULTS 
  

















































































































































































































Sample Date: 6/14/17
Monitoring Wells
VOCs, LGW Permit WQ















Sample Date: 6/15/17
Monitoring Wells
VOCs, 1,4-Dioxane, PFCs





































































Sample Date: 9/5/17
Ireland Well and DPH #1
VOCs, 1,4-Dioxane, and PFCS
Monitoring Wells, Production Wells and River
Color and Total Coliform













































Sample Date: 9/6/17
Monitoring Wells
VOC, 1,4-Dioxane, PFC
RECRA 8 for LGWP
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APPENDIX C 
 

WATER LEVELS (COMPACT DISC) 
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