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Summary of Presentation

e Why are we developing additional drinking water supplies?
e Where did we conduct our groundwater supply search?
e How did we conduct our investigation?
e Why have we selected the property we have for groundwater
development?
e What did we discover/what are the results of the exploratory test well
drilling?
o Yield
o Water Quality
e What are the Next Steps?

Emery & Garrett Groundwater Investigations, A Division of GZA



ECOLOGICAL

ENVIRONMENTAL

GEOTECHNICAL

Topographic Setting, Contaminant Threats, and Water Infrastructure

CONSTRUCTION

WATER MANAGEMENT

Legend

' Town of Exster Production Walls

- ¥
Seamon Bro e >

. . &
) % -
S~ s ﬂ Town of Exete
V‘;‘_ .:’5
Ey Town Pascels
®
s \ Censervation Parcels
[
BD2 WV
G J
. Y
Go’?,
%o
>
%y
\\\/:.\ ——
g, e i, .
e (TS —
1000 R
v X\
?5_ \ -
o O
D4
BD; i~

1 inch = 5,000 feet ¥

1:60.000

Emery & Garrett Groundwater Investigations, A Division of GZA



CONSTRUCTION
GEOTECHNICAL ENVIRONMENTAL ECOLOGICAL WATER MANAGEMENT

Surficial Geology and Depth to Bedrock

View A

)
& o A R . Legend
& O o ol Fann Predacsion Baln

™ NHDES Water Well Inventory

Legend

Town of Exeter
Production Wells

ﬂ Town of Exeter

| Transmissivities
(ft*2/day)

a0-um

1801 - 000

0100

ET 0t It At Eae Towen Tocadery
‘. f:rj Yoo Tlasgabive Trma Mecmdarims
TN Lacal Roas

—-— N R

3000

after USGS. 1990 |/

%
L
Pl &

)

- r II\'- -
"\':,-*-:y_/'

1 inch = 5.000 £

Potential Groundwater Development Zone

- Relstive Rank
T T ° Rensingtot 501 0 5G-3. Prisary Potersial Sand & Gravel Zoe 0 Develop
i i tomyd T Groundwater fiom Sand & Gravel Aquifee(s)

° xe 100 200 5G4 w SG-6 Secondary Potential Send & Gravel Zase w Develop
=010 @ Groundwder from Sand & Gravel Aquifer(s)

~
é I e — P HD-1 0 BD-3: Primary Potential Badrock Zone w0 Develop Groundwater
I 1-24.000 feom Bedrock Agusfer(s)

1 inck 22,000 feet T e | (R A Seomtey R Bk Zoe b Do G Emery & Garrett Groundwater Investigations, A Division of GZA

\ms from Bedrock Aquifes(s)




n Phillips-Exeter Irrigation Well TW3-16 £ 9
Vaesl - — P 7
i x*/ g g ThA . }1

Gilman Well

Lary Lane Well

it

Site Location LJ i (
Straffo 7—.
Count
’r

(,

wit

FIGURE 1

Topographic Setting
h Existing Production Wells
and Distribution System

Exeter, New Hampshire

Skinner Springs
——— - R.

b
;

[ stadium well FEas

Legend

@

Town of Exeter
New Hampshire Town Boundaries

Town of Exeter Production Weills

Approximate Location of Phillips Exeter Academy
Irrigation Wells

ot v D, 1 Zones

Relative Rank

r‘ BD-4 to BD-5: Secondary Potential Bedrock Zone to

5G-1 to 5G-3: Primary Potential Sand & Gravel Zone to
Develop Groundwater from Sand & Grave! Aquifer(s)
5G4 to 5G-6: Secondary Potential Sand & Gravel Zone
to Develop Groundwater from Sand & Gravel Aguifer(s)

BO-1 to BD-3: Primary Potential Bedrock Zone to
Develop from Bedrock

Develop Groundwater from Bedrock Aquifer(s)

Water Pipe Line Diameter (in) . ¢

Unknown

R e
1

aEm— 10
15

oamm—— 12
2

a— 14
4

aE—— 16

Scale is 1:36,000
1 inch = 3,000 feet
o 37s 750 1,500
0 1500 3,000 £,000

FIGURE 1

Emery & Garrett
Groundwater Investigations, A Division of GZA

Emery & Garrett Groundwater Investigations, A Division of GZA




Wonter._anriol_b

site Location |- L& S

Strafiord®
County

Rockingj
County’

Essex ¢

g

FIGURE 2
LiDAR Image
with Existing Wells and Selected

Exeter, New Hampshire

Potential Groundwater Development Zones

B Mnd La¥ AvaT: RNITEE (03003 AM 0y ISR AT

Red rectangle shows limits of detailed view

Legend

@  Town of Exeter Production Wells

Town of Exeter
New Hampshire Town Boundaries

P G d Zones
Relative Rank

561 to SG-3: Primary Potential Sand & Gravel Zone to Develop
Groundwater from Sand & Gravel Aquifer(s)

5G4 0 5G-6: Secondary Potential Sand & Gravel Zone to Develop
Groundwater fram Sand & Gravel Aquifer(s)

BD-1 to BD-3: Primary Potential Bedrock Zone t Develop
Groundwater from Bedrock Aquiter(s)

BD-4 to BD-5: Secondary Potentia| Bedrock Zone to Develop
Groundwater from Bedrock Aquiteris)

Elevation Above Sea Level (feet)

-

- 44"

§
-SeaLevel

N

scaleis 1:36,000
1 inch = 3,000 feet

0 375 750 1,500

[ 1500 3,000 6,000

Emery & Garrett

FIGURE 2

- | Groundwater Investigations, A Division of GZA

CONSTRUCTION
MANAGEMENT

Emery & Garrett Groundwater Investigations, A Division of GZA



CONSTRUCTION

GEOTECHNICAL ENVIRONMENTAL ECOLOGICAL MANAGEMENT

FIGURE 4

Geophysical Survey Lines and
Exploratory Test Borings and Wells

Exeter, New Hampshire

Legend

@  Test Production Well SG1-TPW
Existing Exeter Production Well

Boring - Well Not Constructed

- Drinkwater Rd

o @ ®

Exploratory Test Well

)
=0

Q.

Seismic Survey Line
=== Electrical Resistivity Survey Line

LiDAR - Digital Elevation Model

Value (meters above sea level)
- High : 35.8032

i T Y’ i ' e 32000l ) i ks 7@ K Low :5.28546
- Monitoring Well OBL-1 (hidden) m -l 4 et > AL g <

o
2
g
e
F
=
B |
8|
3

Test Production Well SG1-TPW [

g - e

Scaleis 1:12,000
1inch = 1,000 feet

0 100 200 400
— — \eters

o 300 1,000 2,000

FIGURE 4

Emery & Garrett Groundwater Investigations, A Division of GZA



CONSTRUCTION

GEOTECHNICAL  ENVIRONMENTAL ECOLOGICAL WATER MANAGEMENT

TN

L

:
)
-,v"}. [
.‘:;’""' 3
LR

-
-

Emery & Garrett Groundwater Investigations, A Division of GZA



CONSTRUCTION
GEOTECHNICAL ENVIRONMENTAL ECOLOGICAL WATER MANAGEMENT

Emery & Garrett Groundwater Investigations, A Division of GZA




GEOTECHNICAL  ENVIRONMENTAL = ECOLOGICAL WATER CONSTRUCTION

MANAGEMENT
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Exploratory Test Well Drilling
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TABLE 1

Exploratory Test Well Summary of Construction and Development Information

Exeter, New Hampshire

Total Depth |Total Depth| Screened Interval/ | Pre-Pumping| Testing | Pumping| Pumping-Induced | Specific Capacity
of Boring of Well Slot Size Water Level | Duration| Rate Drawdown During Testing
(feet) (feet) (feet / inches) (feet) (hours) | (gpm) (feet) (gpm/ft)
Exploratory Test Borings/Wells
S5G-1A (North) 40 36.5 26.5-36.5/0.010 6.83 0.1 0.5 31.67 0.016
SG-1B (North) 425 141 31-41/0.020 4.92 1.0 0.5 34.78 0.014
SG-1C (North) 45 No Well Constructed
SG-1D (North) 45 No Well Constructed
SG-1E 137 No Well Constructed
SG-1G 120 No Well Constructed
5G-1J 135 No Well Constructed
SG-1K 125 108 | 98108/0020 | 601 | 05 | 120 | 22.37 | 0.54
5G-1M 132 No Well Constructed
SG-1N 125.5 No Well Constructed
5G-10 145 138 | 118-138/0020 | 1147 | 10 | 240 | 2.03 | 11.8
SG-1P 117 No Well Constructed
SG-1R 103 No Well Constructed
5G-15 107 100 88-100/0.020 16.87 2.0 43.3 1.18 36.7
5G-1T 935 86 75-85/0.020 14.35 2.0 38.3 33.02 1.16
SG-1U 130 112 86.5-106.5/0.020 12.92 1.0 18.0 0.72 25.0
SG-1W 127 124 110-124/0.020 13.18 1.0 18.0 0.35 51.4
SG-4A 47 No Well Constructed
SG-4B 44 No Well Constructed
SG-4C 59 59 49-59/0020 | 958 | 10 | 250 | 1.37 18.2
SG-M1 32 No Well Constructed
5G-M3 28 No Well Constructed
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GEOTECHNICAL  ENVIRONMENTAL = ECOLOGICAL WATER CONSTRUCTION

FIGURE 1
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Figure 7

CONSTRUCTION LOG FOR TEST PRODUCTION WELL SG1-TPW

PHILLI

PS EXETER ACADEMY PROPERTY
EXETER, NEW HAMPSHIRE

Project: installation of Test Production Well SG1-TPW
Driller: Barrie Miller Well & Pump Company

Geologist: Dan Tinkham
Date Drilled: September 2, 2022

Total Depth of Boring: 120"
Depth to Bedrock/Till: 120"
Static Water Level: 17.26" on 8/1/22
Screen Intervals (Slot Size): 92-96" and 116-120" (0.200")

Drill Method: Casing Advancement with Cable Tool Rig
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{Removed after Well Construction)’
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_ 89'-38': 3/16" - 3/8" Sandpack

52°-96": 4.0 Feet of 8-inch-diameter stainless'
steel, wire-wound screen (0.200-inch openings)

98'-114": #3 Sandpack

- — 114'-120': 316" - 3/8" Sandpack
116'-120': 4.0 Feet of 8-inch-diameter stainless
steel, wire-wound screen (0.200-inch openings)
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Figure 9: Water Level Response in Test Production Well SG1-TPW

Maximum Drawdown Observed During Pumping Test = 21.71 feet
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MANAGEMENT

TABLE 4
Results of the Preliminary Pumping Test
Test Production Well SG1-TPW, Phillips Exeter Academy Property
Exeter, New Hampshire

Well Pre-Pumping Start and Average Total Final Available Percent of Final
Name Water Level Stop Time of Test Pumping Volume Water Level Drawdown** Available Specific
Pumping Test Duration Rate Pumped Drawdown Drawdown Capacity®**
(feet)* (date, 24-hr. time) (hours) (gpm) (gallons) (feet) (feet) Used* (epm/ft)

8/29/22, 10:00
Well 5G1-TPW 17.38 72 400 1,728,000 21.71 75.0 28.9% 18.4
9/1/22, 10:00

* Measured in feet below top of casing
** The available drawdown for the pumping well was calculated by subtracting the pre-pumping water level from the depth to the top of the screer
*** The final specific capacity is calculated by dividing the final pumping rate by the final drawdown

Emery & Garrett Groundwater Investigations, A Division of GZA
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Figure 11: Water Level Response in Monitoring Well SG-1W

Maximum Drawdown Observed During Pumping Test = 18.71 feet
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TABLE 5
Selected Laboratory Results of Water Quality Samples Collected During the Preliminary Pumping Test

Test Production Well SG1-TPW, Phillips Exeter Academy Property
Exeter, New Hampshire

Total
Dissolved
Well Date Lab Iron Manganese Arsenic pH Alkalinity Chloride Sodium | Hardness | Nitrate | Sulfate Fluoride Solids
Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 70 (mg/L) (mg/L) (mg/L)
MCL or SMCL 0.30 0.05 0.005 6.5-8.5 none 250 none 100 10 250 4.0 500
8/30/2022 NTL 0.093 0.032 0.007 7.9 100 14.0 11 120 ND 19.0 ND 160
Well SG1-TPW 9/1/2022 NTL 0.091 0.033 0.008 7.9 110 15.0 12 130 ND 12.0 ND 170
9/1/2022 EAI 0.089 0.029 0.0076 8.14 100 20 11 120 ND 22 ND 190
PFAS Radium Radium
Well Date Lab VOCs SOCs 1,4-Dioxane PFHxS PFOA PFOS PFNA 226 228 Radon Gross Alpha Uranium
Sampled {ug/1) (mg/1) (mg/l) (ng/1) (ng/1) (ng/1) (ng/1) (pCi/L) (pCi/L) | (pCi/L) (pCi/L) (ug/L)
none 18 12 15 11 Combined: 5 none 15 30
8/30/2022 NTL 0.0011 ND
Well SG1-TPW 9/1/2022 NTL 0_0011 ND
9/1/2022 EAI ND ND ND ND ND ND ND 0.3 ND 526 33 1.8
- = not analyzed BACTERIOLOGICAL RESULTS:
ND - not detected above the miniumum detection level SG1-TPW: Total Coliform: ND  E. coli: ND
EAIl - Eastern Analytical, Inc.

NTL - National Testing Laboratories, Ltd.
1,'St\-'rerne detected
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FIGURE
Preliminary Zone of Influence with a
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for Phillips Exeter Academy, and
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Next Steps

e Installation of Production Well
e Final Testing of Production Well for Yield and Quality
e Environmental Impact Assessments
o Wetlands
o Surface Water
o Off-site Impacts
e Submittal of Final Hydrogeologic Report to NHDES in Accordance with
ENV-Dw-302 and ENV-Wqg-403 under RSA-45C:21
e Final Public Comment Period/ Final Public Hearing if Needed
e Final Permitting of Public Groundwater Supply Source
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GEOTECHNICAL  ENVIRONMENTAL ECOLOGICAL CONSTRUCTION

MANAGEMENT
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