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Phase Il and |1l Work Efforts

Phase ||

Develop a Numerical Groundwater Flow Model
to assess the relationship between pumping the Willand
Pond 12-Inch Production Well on Willand Pond and the

Willand Pond Aquifer.

Phase |11 - Part |

Evaluate the construction status of the Existing
Willand Pond 12-Inch Well.

Evaluate the Willand Pond Aquifer through
Geophysical Methods.
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: surf_wetland
[ ] af - Artificial Fil
|:| Qa - Alluvium
Qw - Wetland

Qds - Sand

Qpc Presumpscot Formation

Qmwd - Marine Delta

[ Jat-Til

Qitt - Thin Till




A Hussey
Springs Well




Geologic Cross-Sections




Geologic
Cross-
Sections

Area of
Hussey
Springs

Cummings Well

Smith Well

Boring/Wells
Caswell, 1987
Jamorskl, 1998 (Wi e Commons Study)
GZA GeoEnvironmental, 2000
CDOn, 1982
Jagues Whitfond, 2003 (Peret Fitne ss Study,
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Evaluation of
Willand Pond 12-Inch
Production Well

e Rehabilitation
* VVideo Log
 Eight-Hour Step Test

 Ambient Monitoring



CONSTRUCTION

Willand
PO nd 12' 14 Dry gravel
Inch Well

- 33": Coarse sand.

- 70" Medium Sand
24 inch horing
Sand pack
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» g ol T 5] 050" slotted screen
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WiIIandJDond =" Willand Pond 8- .
12-Inch-Well- — Inch Well

10" Bottom of Well



Removal of Abandonment Sediment




Video Log — Selected Photographs

Photo 5 — Green color is copper incrustatig

Photo 7 — Joint in screen at 62 feet is in good condition.



Video Log — Selected Photographs
i

7,

= -

Photo § — Mineral incrustation below first id

Photo 12 - Cobbles and rod like item on bottom of well. Sand and fine sediment
surround cobbles. It may be possible to remove the steel rod from the well, but the
cobbles would remain in place during the future use of the well.



Elght Hour Step Test

Step Test
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Pumping-Induced Water Level Vaations within Willand Pond 12-Inch Well
Step Drawdown Test of Willand Pond 12-Inch Well

Maximum Drawdown Observed During Pumping Test = 25.63 feet

PUMPING IRECOVERY I
-iPre—pumping Water Level = 15.33 feet below TOC‘r- ----------- FW*W
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Specific Capacity (SC) = Pumping Rate (PR) / Drawdown (gpm/ ft)‘
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Cumulative Time Since Pumping Test Began (minutes)

Plot of Water Level versus Time for February 17 to February 18, 2010




Willand Pond 12-inch Well Step Drawdow Test
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Ambient Water Level Monitoring

\

Willand Pond Surface

3.40

0
11/25/09

10 12

16.10
20
12/12/09

Cumulative Time (days)

Water Levels Versus Time - November 25, 2009 to December 12, 2009

Groundwater Level in Well

(feet below top of casing)




Results of Evaluation of
Willand Pond 12-Inch
Production Well

The Willand Pond 12-Inch Well
can:

 Still function as a Production
Well for the near future.

* Produce approximately 600
gpm.

e |s hydraulically connected to
Willand Pond.



Evaluation of the

Willand Pond Aquifer




Geophysical Surveys
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Electrical Resistivity Survey Line R1 - Gradient Method
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Results of Geophysical Assessment

Southern edge of
Pedrock high

Depth of Boring i
PR AN il

Additional
production wells can
potentially be
Installed along the
shoreline off Willand

Willand
Pond Pond

Willand Pond
12-Inch Well —— —




Modeling of
Willand Pond 12-Inch




Construction of Two-Layer
MODFLOW-SURFACT

Numerical Model



PLATE 1

CONSTRUCTION AND CALIBRATION OF WILLAND POND AQUIFER NUMERICAL MODEL - WILLAND POND 12-INCH WELL ASSESSMENT, DOVER, NEW HAMPSHIRE

Viaw A - Model Domain for Wisland Fond Agquifar

Model Construction

gt

View J - Transhent Data Used in Numerical Model

Model Input Data and Model Calibration

Vhew K - Calibration 1o Aquifer Water Leved - North Shore of Willand Pond
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View F - Hydraulic Conductivity Zones for Sediments.
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Explanation of Model Construction and Calibration

The Numerical Model was consiructed 1o cover @ particular area, calied a *Model Domain® (View Al Modsd
ficial geology wnd well cats [View ] Witkin that domaen, bourdiny
nigs and pumpeng wells are located (View C). The model grd (View C) is
asngned k2 1hat Model cele closer 10 1he Frosuchon Wels are smaber Than hose furthee icen the Wells Ths
increases the accufacy of Ehe Model in the area of the Wels

The becknck surtace (View D) wis determned from and well logs. The Made! is compriad of o layers.
Layet 1 - unconsckdabed sedimants and Layer 7 - becrock. Vertical hydrauhe conducavey. specite yakd, and
techarge values were assigned 10 each cell o the two tayers (Views E-M). A North-South cross-section of the
mede thieugh Willand Pond (View 1} shows an exampie of the subsurtace daseation of thise vakies

Time-depencient variaties were lo Used 35 nputs 1o the Model [View J), inciusing the menthey rate of witharmeal
from Wiliand Pond precpration, and evapaiabion from the Pond Each data set was processed 1o campensate for
sescral VATt e CorvLed o Monthly vakes.

The Model was calbraied Usng vee methods

View K - Compansan of recorded Pord water levels bo caloulated water levels in 3 monitoning well along the north
shore of Wikand Pond:

Whew L - Compating recorded Pond water levels bo wirlet levels calculited using 8 Waer Budget Approsch

Wi M — Fitlng the caiculated walar tatie fo svailable water level data Details regarding if construction s
cabration of the Wodel are presented in Appenda A
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PLATE 2 SIMULATIONS USING THE WILLAND POND AQUIFER NUMERICAL MODEL - WILLAND POND 12-INCH WELL ASSESSMENT, DOVER, NEW HAMPSHIRE

Graph 1: Modeled Water Flows from the Willand Pond Aquifer

View A - Meodel Domain for Willand Pond Aguifer View C - Steady Stata Pumping of Willand Pond 12-inch Well at 500 gpm
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 Model Cells and Drains



* Model Parameters — Conductmty

|
Glacial Till 5
il Keff—ZU ft/d] I |
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e Model Cross-Section

View | - North-South Cross Section Through Willand Pond Aquifer

Willand Pond 12-Inch Well
is to west of cross-section

Smith/Cummings Wells Willand Pond Stackpole Pond

Cocheco
River

=

l ' | _ Water Table

Steady State Water Table - No Pumpi

Vertical Exagerration = 20x



Model Calibration




 Model Calibration

View K - Calibration to Aquifer Water Level - North Shore of Willand Pond

Observed Lake Levels & Simulated Groundwater Levels 1920-1925
186.0 - ,

1855 — Comparison of Monthly Lake Levels Simulated with the
. Water Budget Model with Observed Lakes Levels for the
185.0 — - Period Jan 1920 — Dec 1925
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Model Simulations




Water Table — Static Conditions
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WP 12-inch Well at 500 gpm
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Smith/Cummings — 500 gpm
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Three Wells — 1000 gpm

Willand Pond Well




Results of Numerical Modeling

e The water table in the Willand Pond Aquifer
slopes southward from the area of Stackpole
Pond towards the Smiths and Cummings Wells
and various springs.

» Groundwater flows into Willand Pond along
the north shore of the Pond.

*Willand Pond surface water is “perched”
above the groundwater table along the south
shore of the Pond.



Results of Numerical Modeling

e Above average precipitation between 2002
and 2010 has resulted In higher groundwater
levels in the Willand Pond Aquifer, and higher
surface water levels in Willand Pond.




Willand Pond Water Elevation Compared to Annual Precipitation
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Results of Numerical Modeling

e The pumping of the Willand Pond 12-Inch
Well will induce the flow of water from the
Pond into the Aquifer.

 This could potentially result in the lowering
of the water level in the Willand Pond by 5 to
10 feet.



“Next Steps™




Next Steps

 Meet with NHDES to:

* Review project findings to date,

* Review proposed 90-Day pumping test
and monitoring plan; and

* Discuss opportunities for developing
additional groundwater supply wells.



Next Steps - Continued

 Establish monitoring sites for Pumping
Test

e Install piezometers and monitoring wells:
 Along Willand Pond shoreline;
« Adjacent properties to City Lots;
e Within City Right of Ways; and
e Near Hussey Springs.



Proposed
Monitoring
Locations

e Plezometers

e Monitoring
Wells

B\ @)

Willand Pond 12-Inch Well
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Next Steps - Continued

e Conduct an Extended (90 day) Pumping
Test of the Willand Pond 12-Inch Well

e Pum

e Disc

ning Rate: 600 gpm.

narge of Water into City storm drains.




Proposed
Discharge
Line
Location
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Willand Pond 12-Inch Well

&

bwWP.p5 @ DWP 23 DWP:-EX4
©7 57 BWPPE,

43-10

Hussey Springs
- N, % Y i ()
Existing Monitoring Stations | v
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Exploratory Monitoring Well

&  Monitoring Well

Cummings Well




Next Steps - Continued

e Conduct a Water Quality Assessment
Program for the Willand Pond 12-Inch Well
and Willand Pond.

» Analyze for All EPA drinking water
standards.

 Perform MPA analyses and bacteriological
analysis to evaluate surface water influence.



Next Steps - Continued

 Assess the Potential for Developing an
Additional Production Well on the north
shore of Willand Pond.




Next Steps - Continued

e Continue long term (180-day) monitoring
of water levels In:

 Willand Pond 12-Inch Well;
 Willand Pond;

 Selected monitoring wells and piezometers;
e Hussey Springs;
« Smith and Cummings Wells; and

 The flow (discharge in two creeks) from
Hussey Springs.



Next Steps - Continued

*Assess the sustainable yield of Willand
Pond 12-Inch Production Well.

*Evaluate the efficiency of lowering water
levels in Willand Pond using the Willand
Pond 12-Inch Well.



Next Steps - Continued

*Obtain an approval from the NHDES for
withdrawing groundwater from the existing
Willand Pond 12-Inch Production; or

* Obtain a Groundwater Withdrawal
Permit from the NHDES for a new
groundwater supply well on the north shore
of Willand Pond.






e Bedrock Topography

(Contour Interval: 5
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