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1) Desktop Study

Desktop Study

* 33 potential well sites were identified during the
preliminary desktop study

* Preferred sites were selected based on review
feedback from the Provincetown - Truro team

7 Potential Public Water Supply Sites identified
for further assessment and modeling include:
— NTAFB Wells (included in original model)

Highland Road

Walsh Site A

Quail Ridge Site B

Long Nook Road Site

— Site C-5 (included in original model)

Prince Valley Road

DRAFT
APEX COMPANIES, LLC
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2) Groundwater Modeling

Groundwater Model — Scope

1. Update Pamet Lens Model, Add Chequesset Lens,
Update Pamet River Model Conditions, Incorporate 7
proposed potential public water supply sites.

2. Model each source separately to evaluate potential
salinity impacts, impacts to sensitive receptors
(Pamet River), area of contribution, and protection of
water quality at North Union Wellfield.

3. Conduct up to two additional modeling scenarios
based on individual well results.

4. Run model to evaluate potential impacts to public
water supply wells associated with future
Sea Level Rise — (1, 3, and 6 feet of sea level rise)

DRAFT
APEX COMPANIES, LLC
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Groundwater Model - Initial Analyses

*NTAFB wells were included in all model scenarios using measured average rates,
as well as an individual scenario with increased rates used for other potential well
locations

DRAFT

The Pamet Lens Model simulates seasonal
pumping from PWS wells over a 100-year period
(2012-2112)

The model was updated to incorporate average
pumping rates for existing water supply wells
(based on pumping data from the last 5 years)
Summer Months: May through October
Winter Months: November through April

NUF Total Pumping 185,584 gpd Winter and
369,306 gpd Summer. Permitted pumping rate
734,000 gpd.

Separate runs were performed for each potential
well location, with rates for each set at

- 350,000 gpd for summer

- 200,000 gpd for winter

New Source pumping rates selected to support
Multi-Straw approach

APEX COMPANIES, LLC

Model Results
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nghland Road Site

Within Water Rights Territory

*  Two privately owned parcels located
south of Highland Road

* Adjacent to the National Seashore

* Private parcels would require land
acquisition from multiple owners

* Potential Impacts to South Hollow
Wellfield Wells and NUF

* Potential saltwater upconing/intrusion
due to thinner freshwater lens with
location further from the center of the

Pamet Lens
* Potentially viable at lower pumping
rates. Pumping Rates - ‘
DRAET ;L;m:r: ;ggzggg gzg Sodium Chloride

APEX COMPANIES, LLC

Area of Contribution - Highland Road

DRAFT
APEX COMPANIES, LLC
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NTAFB Wells

*  Owned by NPS CCNS

» Estimated safe yield of 0.57 MGD

*  Would require agreement with NPS for use of
wells

* No assessment to date of water quality well#4
impacts

* Potential Impacts to NUF Wellfield Wells

* Furthest east — potential saltwater upconing/
lateral intrusion due to thinner freshwater lens
and proximity to Atlantic Ocean

*  NTAFB Well #5 closer to the coast than
Well #4

*  Supplemental seasonal usage at lower

+ pumping rates could be further evaluated

Well #5

DRAF

APEX COMPANIES, LLC

Pumping Rates
Summer: 350,000 gpd

Results — NTAFB Wells (same scale as other sites) witer: 200000 gpd

Time (vears)

Sodium Chloride
DRAFT

APEX COMPANIES, LLC
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Area of Contribution — NTAFB Wells

DRAFT
APEX COMPANIES, LLC

Results — Quail Ridge B

* Owned by Town of Truro

* Requires acquisition of or easement with
parcels to south (Ziller Path) for Zone |
compliance

* Previously assessed Quail Ridge Site A

¢ Interference with NUF Wells and saltwater
upconing at higher pumping rates

* Located higher on the Pamet Lens than
NUF

* Pumping this site at a lower pumping rate
in combination with another source may be
a viable alternative

DRAFT
APEX COMPANIES, LLC
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Pumping Rates
Summer: 350,000 gpd

Results — Quail Ridge B

(mg/)
8

Sodium Chloride
DRAFT

APEX COMPANIES, LLC

Area of Contribution — Quail Ridge B i S

Winter: 200,000 gpd

DRAFT
APEX COMPANIES, LLC
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Results — Walsh Site A

* Apex identified two potential sites
Walsh Site A and B

- Location A is as far from NUF as possible
on the west side of the Pamet Lens (1,800
feet southwest of NUF-2)

- Location Bis closer to NUF and outside of
the proposed development area (1,100
feet southwest of NUF-2)

* Walsh Site A selected for modeling
because the site is located higher on
the Pamet Lens and on the Cape Cod
Bay side of the lens, suggesting less
impacts to NUF wellfield

* Model results show less impact to

orarr NUF Wells than Quail Ridge B

APEX COMPANIES, LLC

Pumping Rates
Summer: 350,000 gpd

ReSUItS — WaISh Site A Winter: 200,000 gpd

Time (vears)

Sodium Chloride
DRAFT

APEX COMPANIES, LLC

10 DRAFT Interim Findings



Area of Contribution — Walsh Site A gt

Winter: 200,000 gpd

DRAFT

APEX COMPANIES, LLC

Comparison — Walsh Site A and Quail Ridge B -
Sodium Concentrations

Quail Ridge B Pumping Quail Ridge B Pumping Walsh Site A Pumping

350,000 gpd Summer 175,000 gpd Summer 350,000 gpd Summer
200,000 gpd Winter 100,000 gpd Winter 200,000 gpd Winter

DRAFT
APEX COMPANIES, LLC
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Pumping Rates
Summer: 350,000 gpd

Results - Long Nook Road Site

(mg/l)

Sodium Chloride
DRAFT

APEX COMPANIES, LLC

Area of Contribution - Long Nook Road .o

Summer: 350,000 gpd
Winter: 200,000 gpd

DRAFT
APEX COMPANIES, LLC
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Results - Site C-5

* Confirm ownership by the Town of Truro
 Parcel surrounded by National Seashore

* Dirilling, testing, and preliminary modeling
performed by EP/Apex in 2002-2004

* Modeling of pumping impacts from saltwater
upconing/ intrusion indicates potential withdrawal
of 450,000 gpd

* Approvable well yield may be limited by potential
impacts to Pamet River

* Potential well yield after Pamet River Restoration
needs to be modeled

DRAFT
APEX COMPANIES, LLC

Pumping Rates
Summer: 350,000 gpd

ReSUItS - CS Site Winter: 200,000 gpd

_______________________________

2. US FDA Very Low

Sodium Chloride
DRAFT

APEX COMPANIES, LLC

14 DRAFT Interim Findings



Area of Contribution — Site C-5 Sommer o0

Winter: 200,000 gpd

DRAFT
APEX COMPANIES, LLC

Potential Reductions to Modeled Pamet River
Discharge - Site C-5 and Long Nook Road

DRAFT
APEX COMPANIES, LLC
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Model Results — Comparison of Drawdown
and Sodium and Chloride Concentrations
NUF, Long Nook Road, Site C-5, Walsh Site A,
and Quail Ridge B

DRAFT

Modeled Sodium Concentrations — Comparison

NUF Long Nook Road Site C-5 Walsh Site A Quail Ridge B
NUF Pumping Other Individual Sites
369,306 gpd Summer 350,000 gpd Summer
185,584 gpd Winter 200,000 gpd Winter

DRAFT
APEX COMPANIES, LLC
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Modeled Drawdown — Comparison Pumping

350,000 gpd Summer
200,000 gpd Winter

Walsh Site A C-5 Quail Ridge B

DRAFT
APEX COMPANIES, LLC

Results — Prince Valley Road Site

Located within the Chequesset Flow Lens
»  Confirm ownership by the Town of Truro
* Undeveloped land surrounded by the National Seashore
*  Further from the coast (lower concern for saltwater intrusion/

up-coning)

*  Spreads out the withdrawals and promotes the multi straw
approach

*  Located far from existing water infrastructure (approx. 3.7
miles)

*  Potential concerns to assess:
- Potential pumping impacts to Pamet River
- Potential pumping Impacts to Great Pond, Snow Pond
and Ryder Pond
- Potential PFAS water quality impacts from Closed
Landfill

DRAFT
APEX COMPANIES, LLC
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Pumping Rates
Summer: 350,000 gpd

Results — Prince Valley Road Site

______________________________

2. US FDA Very Low

Sodium Chloride
DRAFT

APEX COMPANIES, LLC

Area of Contribution - Prince Valley Road

Pumping Rates
Summer: 350,000 gpd
Winter: 200,000 gpd

DRAFT
APEX COMPANIES, LLC
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3) Cost Estimates

Costs Include

. Wells and Well Pump Station, Production
Wells, and Appurtenant Work

. 8-inch Ductile-Iron Water Main, Class 50
Pipe (Local Roads)

. 8-inch Ductile-Iron Water Main, Class 50
Pipe (Route 6)

. Police Detail for Installation on Route 6
(Two Officers)

. Electrical Service
Costs do NOT include

. Land Purchase

. Extensive Treatment

DRAFT
________________________________________________________________________________________________|
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4) Site Rankings and

Conclusions

Potential Water Supply Site Rankings
Interim Findings - Individual Model Runs

DRAFT
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Interim Findings

1. Adetailed desktop study was conducted to identify parcels that are large enough to support a MassDEP
required 400-foot Zone I. This study included both Town-owned and private parcels.
2. Atotal of 33 locations were identified that could support ownership or control of the MassDEP required 400-
foot Zone I.
3. Average summer pumping rate for NUF has been 369,306 gpd. NUF Approved Pumping Rate is 734,000 gpd.
Possible additional available water at NUF.
4. Potential water supply sites selected for groundwater modeling include 6 within the Pamet Lens aquifer and 1
within the Chequesset Lens aquifer.
5. Initial modeling results show Highland Road Site and NTAFB Site are not viable at the rate modeled due to
limited freshwater lens resulting in saltwater upconing or lateral intrusion.
i.  NTAFB Site may be used seasonally or for emergency uses.
ii.  Highland Road Site may be viable at reduced pumping rate.
iii.  Additional modeling is required to assess pumping impacts on water quality and impacts to NUF and
South Hollow Wellfields.
6. Three potentially viable PWS sites identified within Pamet Lens — Walsh Site A/Quail Ridge B, Long Nook Road,
and Site C-5. Walsh Site A preferable to Quail Ridge B with less impacts to NUF water quality.

DRAFT
APEX COMPANIES, LLC

Interim Findings (continued)

4. Evaluations conducted in 2000 - 2004 identified two potentially viable PWS sites — Site C-5 and NUF (adjacent to
Walsh Property). NUF was permitted as a new PWS source in 2011.

5. Two new source desktop studies within the Pamet Lens identified the same two parcels for PWS development.
These results show that although there are a lot of potential PWS sites within the Pamet Lens, potentially viable
new water supply sources are limited, and the two sites should be preserved for public water supply
development.

6. To best preserve the Quail Ridge B Site or Walsh Property Site A, wastewater from any development on the
Walsh Property should be directed outside of the area of contribution and Zone Il for existing and potential well
sites.

7. Due to the limited availability of potentially viable PWS sites, identified potential new sources and exiting water
supply sources need to be protected from future impacts.

8. Next steps are to develop additional modeling scenarios to further evaluate viability of potential public water
supply sites identified, combined water supply site pumping conditions, and potential impacts due to sea level
rise.

9. Interim findings are based on groundwater modeling results. Field confirmation of subsurface geologic
conditions and verification of modeled impacts are required for all sites to confirm suitability for public water
supply development.

DRAFT
APEX COMPANIES, LLC
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5) Water Demands

Water Demands Analysis Update

* Both Towns have provided information on future planned developments. Using
historical per capita water demand and household composition data, future
demands will be forecasted.

Provincetown Truro

Table from 2024 Community Housing Report
DRAFT
APEX COMPANIES, LLC
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6 Discussion
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01-08-2026

Provincetown Water and Sewer Board Meeting
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Drinking Water and Wastewater

Regional Water Supply and Watershed
Management Study — 1/8/2026

9 Groundwater Modeling

9 Cost Estimates

e Site Rankings and Conclusions

9 Discussion

2 APEX COMPANIES, LLC
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1) Desktop Study

Potential New Source
Water Supply Sites

- Apex conducted a preliminary desktop assessment of
potential new source water supply sites

- Sites were ranked based on:

* Ability to obtain ownership/control of MassDEP 400-
foot Zonel

* Potential for saltwater intrusion/up-coning

* Proximity to sensitive environmental receptors (i.e.,
Pamet River or Little Pamet River, kettle ponds, etc.)

* Distance from existing system
* Potential interference with existing wells

- The Town of Truro and Town of Provincetown provided
review comments and feedback on favorable sites

- Ranking - High, , Or

4 APEX COMPANIES, LLC
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Potential New Source Water Supply Sites

Potential New Source Sites
- 33sites were identified during the preliminary desktop study

- Preferred sites selected based on review feedback from the
Provincetown - Truro team

5 APEX COMPANIES, LLC

Recommended Sites for
Further Assessment

Potential Public Water Supply Sites identified for
further assessment and modeling include:
— NTAFB Wells (included in original model) )
— Highland Road &
Walsh Site A
Quail Ridge Site B
— Long Nook Road Site

Site C-5 (included in original model)
Prince Valley Road

6 APEX COMPANIES, LLC
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2) Groundwater Modeling

Groundwater Model — Scope

1. Update Pamet Lens Model, Add Chequesset Lens,
Update Pamet River Model Conditions, Incorporate 7
proposed potential public water supply sources.

2. Model each source separately to evaluate potential
salinity impacts, impacts to sensitive receptors, and
protection of water quality at North Union Wellfield. 5

3. Conduct up to two additional modeling scenarios
based on individual well results.

4. Run model to evaluate potential impacts to public
water supply wells associated with future
Sea Level Rise — (1, 3, and 6 feet of sea level rise)

8 APEX COMPANIES, LLC
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Groundwater Model — Overview

Long Nook Road

()

Schematic diagram, notte scala

7 Potential Water Supply Sites Modeled

1. Modeled Pumping Conditions

2. Modeled Salinity Impacts (saltwater
upconing or lateral intrusion) — At
Potential Well Locations and NUF
Wells 1 and 2

3. Modeled Potential Reductions in
Discharge to Pamet River

4. Modeled Zone of Contribution Map
(under normal pumping conditions)

APEX COMPANIES, LLC

Groundwater Model - Initial Analyses

NTAFB 198,018 296,367
NUF-1 64,422 131,141
NUF-2 121,162 238,165

*NTAFB wells were included in all model scenarios using measured average rates,
as well as an individual scenario with increased rates used for other potential well
locations

The Pamet Lens Model simulates seasonal
pumping from PWS wells over a 100-year
period (2012-2112)

The model was updated to incorporate average
pumping rates for existing water supply wells
(based on pumping data from the last 5 years)

- Summer Months: May through October

- Winter Months: November through April
Separate runs were performed for each
potential well location, with rates for each set at
- 350,000 gpd for summer

- 200,000 gpd for winter

New Source pumping rates selected to support
Multi-Straw approach

Model impacts to Pamet River flow from well
pumping

APEX COMPANIES, LLC
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Model Results

Model Results — Highland Road Site and
NTAFB Wells
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Highland Road Site

* Alternative - Two privately owned parcels
located south of Highland Road

* Undeveloped land on the southern portion
of these parcels for Zone |

* Adjacent to the National Seashore

* Farther from the coast and no nearby
surface water bodies

* Private parcels would require land
acquisition from multiple owners

* Potential Impacts to South Hollow Wellfield
Wells

* Furthest north - Potential saltwater
upconing/intrusion due to thinner
freshwater lens

13 APEX COMPANIES, LLC

Results - Highland Road

Highland Rd, NUF-1, and NUF-2 Cl- concentration (mg/L)

Sodium Chloride

14 APEX COMPANIES, LLC
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Highland Road and NUF Sodium Concentrations

NUF Current Highland Road
UF-1 and NUF-2 Na+ concentration (mg/L)
Sodium Sodium
15 APEX COMPANIES, LLC

Area of Contribution — Highland Road

16 APEX COMPANIES, LLC
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NTAFB Wells

* Owned by NPS CCNS

* Estimated safe yield of 0.57 MGD

« Historical Special Use Permit

*  Would require agreement with NPS for use
of wells well#4

* No assessment of water quality impacts

* Potential Impacts to NUF Wellfield Wells

*  Furthest east — potential saltwater
upconing/
lateral intrusion due to thinner freshwater
lens and proximity to Atlantic Ocean

*  NTAFB Well #5 closer to the coast than
Well #4

Well #5

17 APEX COMPANIES, LLC

Results — NTAFB Wells (same scale as other sites)

Sodium Chloride

18 APEX COMPANIES, LLC
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Results — NTAFB Wells (Adjusted Scale)

Sodium Chloride

19 APEX COMPANIES, LLC

NTAFB Wells and NUF Sodium Concentrations

NUF Current NTAFB Wells

NUF-1 and NUF-2 Na+ concentration (mg/L)

r= 3, I NSRS, ST SIS S| (NS ST SN NS WS

20 APEX COMPANIES, LLC
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Area of Contribution — NTAFB Wells

Model Results — Quail Ridge B, Walsh Site A,
Long Nook Road, Site C-5, Prince Valley Road
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Results — Quail Ridge B

* Owned the by Town of Truro

* Requires acquisition of parcels to south
(Ziller Path) for Zone | compliance

* Previously assessed - interference with NUF
Wells and saltwater upconing at higher
pumping rates

* Pumping this site at a lower pumping rate
in combination with another source may be
a viable alternative

*  Pumping Rates:
- Summer: 350,000 gpd
- Winter: 200,000 gpd

23 APEX COMPANIES, LLC

Results — Quail Ridge B

QRS-8 (New), NUF-1,, and NUF-2 Cl- concentration (mg/L)

Sodium Chloride

24 APEX COMPANIES, LLC
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Area of Contribution — Quail Ridge B

25 APEX COMPANIES, LLC

Walsh Site A

 Select board requested modeling of the Walsh
Property
* Apexidentified potential sites Walsh Site A/B

— Location A is as far from NUF as possible on the west
side of the Pamet Lens (1,800 feet southwest of NUF-2)

— Location B is closer to NUF and outside of the proposed
development area (1,100 feet southwest of NUF-2)

* Show the hypothetical preservation area on the Walsh
Property for potential future replacement of the NUF
wells (Zone | area)

Walsh Zoning Overlay - Draft Hypothetical Sites

26 APEX COMPANIES, LLC
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Results — Walsh Site A

* Location on the Walsh Property is
higher on the Pamet Lens and on the
Cape Cod Bay side of the lens,
suggesting less impacts to NUF
wellfield

¢ Pumping Rates:

- Summer: 350,000 gpd
- Winter: 200,000 gpd

27 APEX COMPANIES, LLC

Results — Walsh Site A

Walsh Site A, NUF-1 , and NUF-2 Cl- concentration (mg/L)

Sodium Chloride

28 APEX COMPANIES, LLC
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Area of Contribution — Walsh Site A

29 APEX COMPANIES, LLC

Comparison — Walsh Site A and Quail Ridge B -
Sodium Concentrations

QRS-B (New), NUF-1 and NUF-2 Na+ concentration (mg/L QRSB Halved Pumping, NUF-1and NUF-2 Na+ concentration (mg/L) Walsh Site A, NUF-1 and NUF-2 Na+ concentration {mg/L}
Quail Ridge B Pumping Quail Ridge B Pumping Walsh Site A Pumping
350,000 gpd Summer 175,000 gpd Summer 350,000 gpd Summer
200,000 gpd Winter 100,000 gpd Winter 200,000 gpd Winter
30 APEX COMPANIES, LLC
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Comparison — Walsh Site A and Quail Ridge B -
Chloride Concentrations

Quail Ridge B Pumping Quail Ridge B Pumping Walsh Site A Pumping
350,000 gpd Summer 175,000 gpd Summer 350,000 gpd Summer
200,000 gpd Winter 100,000 gpd Winter 200,000 gpd Winter
31 APEX COMPANIES, LLC

Long Nook Road Site

Privately owned parcel. The northern part of the parcel
appears undeveloped with a structure located on the
southern part of the property close to Long Nook Road.

*  The parcel is surrounded by National Seashore to the north.

+ A well could be located greater than 400 feet from the
structure on undeveloped land.

*  Thereis a privately owned parcel to the southwest that
would require ownership/easement for the undeveloped
portion within the Zone I.

. Potential impacts to Pamet River, NUF, and Site C-5 need to

be assessed.
*  Previous studies by Apex/EP indicate Little Pamet River is @
underlain by peat and would have little impact from
pumping at Long Nook Road Site but this would need to be
confirmed with additional field assessment.
¢ Pumping Rates:
Summer: 350,000 gpd
Winter: 200,000 gpd

32 APEX COMPANIES, LLC
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Results - Long Nook Road Site

Longnook Rd, NUF-1, and NUF-2 Cl- concentration (mg/L)

as0

1. MassDEP
Drinking Water
Guideline for
Sodium (based on
" sodium free

designation of 5 mg

of sodium per 8 0z
G0 o ——— - ——n serving)

S
2

10 20 30 40 50 0 70 80 £l 100 a 10 2 20 0 50 80 70 a0 a0 100

Time (years)

Sodium Chloride

33 APEX COMPANIES, LLC

34 APEX COMPANIES, LLC
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Results — Site C-5

* Ownership Uncertain - Town-owned parcel (?)
surrounded by National Seashore

* Dirilling, testing, and preliminary modeling 2002-2004

* Modeling of pumping impacts from saltwater
upconing/ intrusion indicates potential withdrawal of
450,000 gpd

* Approvable well yield likely limited by potential
impacts to Pamet River

* Potential well yield after Pamet River Restoration
needs to be modeled

* Pumping Rates:
- Summer: 350,000 gpd
- Winter: 200,000 gpd

35 APEX COMPANIES, LLC

Results — C5 Site

C-5, NUF-1, and NUF-2 Cl- concentration (mg/L)

B T M S

2. US FDA Very Low

Sodium Chloride

36 APEX COMPANIES, LLC
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Area of Contribution - Site C-5

37 APEX COMPANIES, LLC

Potential Reductions to Modeled Pamet River
Discharge - Site C-5 and Long Nook Road

38 APEX COMPANIES, LLC
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Model Results — Comparison of Drawdown
and Sodium and Chloride Concentrations
NUF, Long Nook Road, Site C-5, Walsh Site A,
and Quail Ridge B

Modeled Sodium Concentrations — Comparison

NUF Long Nook Road Site C-5 Walsh Site A Quail Ridge B
NUF Pumping Other Individual Sites
428,000 gpd Summer 350,000 gpd Summer
186,000 gpd Winter 200,000 gpd Winter
40 APEX COMPANIES, LLC
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Modeled Drawdown — Comparison Pumping

350,000 gpd Summer
200,000 gpd Winter

Walsh Site A C-5 Quail Ridge B

41 APEX COMPANIES, LLC

Results — Prince Valley Road Site

Located within the Chequesset Flow Lens

*  DELAYED - incorporating Chequesset Flow Lens and model
calibration

*  Owned by the Town of Truro

* Undeveloped land surrounded by the National Seashore

*  Further from the coast (lower concern for saltwater intrusion/

up-coning)

*  Spreads out the withdrawals and promotes the multi straw
approach

*  Located far from existing water infrastructure (approx. 3.7
miles)

*  Potential concerns to assess:
- Potential pumping impacts to Pamet River
- Potential pumping Impacts to Great Pond, Snow Pond
and Ryder Pond
- Potential PFAS water quality impacts from Closed
Landfill

42 APEX COMPANIES, LLC
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3) Cost Estimates

Costs Include

. Wells and Well Pump Station, Production
Wells, and Appurtenant Work

. 8-inch Ductile-Iron Water Main, Class 50
Pipe (Local Roads)

. 8-inch Ductile-Iron Water Main, Class 50
Pipe (Route 6)

. Police Detail for Installation on Route 6
(Two Officers)

. Electrical Service
Costs do NOT include

. Land Purchase

. Extensive Treatment
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4) Site Rankings and

Conclusions

Site Rankings
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Potential Water Supply Site Ranking

47 APEX COMPANIES, LLC

Conclusions
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Conclusions

1. Adetailed desktop study was conducted to identify parcels that are large enough to support a
MassDEP required 400-foot Zone I. This study included both Town-owned and private parcels.

2. Atotal of 33 locations were identified that could support ownership or control of the MassDEP
required 400-foot Zone .

3. Potential water supply sites selected for groundwater modeling include 6 within the Pamet Lens
aquifer and 1 within the Chequesset Lens aquifer.

4. Initial modeling show Highland Road Site and NTAFB Site are not potentially viable PWS sites due to
limited freshwater lens resulting in saltwater upconing or lateral intrusion. NTAFB Site may be used
seasonally or for emergency uses but additional modeling would be required to assess pumping
impacts on water quality.

49 APEX COMPANIES, LLC

Conclusions (continued)

5. Three potentially viable PWS sites identified within Pamet Lens — Walsh Site A/Quail Ridge B, Long
Nook Road, and Site C-5. Walsh Site A preferable to Quail Ridge B with less impacts to NUF water
quality.

6. Evaluations conducted in 2000- 2004 identified two potentially viable PWS sites — C-5 and NUF
(adjacent to Walsh Property). NUF was permitted as a new PWS source in 2011.

7. Two new source desktop studies within the Pamet Lens identified the same two parcels for PWS
development. These results show that although there are a lot of potential PWS sites within the
Pamet Lens, potentially viable new water supply sources are extremely limited, and the two sites
should be preserved for public water supply development.

8. To best preserve the Quail Ridge B site or Walsh Property Site A, wastewater from any development
on the Walsh Property should be directed to the west of Route 6.

9. Due to the limited availability of potentially viable PWS sites, identified potential new sources and
exiting water supply sources need to be protected from future impacts.

50 APEX COMPANIES, LLC
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Next Steps — Determine Additional
Modeling Runs

Potential Additional Modeling Scenarios

No additional modeling with Highland Road.
Modify model to include only supplemental summer use of NTAFB Wells?
Incorporation of Prince Valley Road - need initial model results.

Model Run 1: Select Sites to be included (Prince Valley Road, Site C-5, Long Nook Road,
Walsh Site A, Quail Ridge B). Current Conditions or with Pamet River Restoration?

Model Run 2: To be Determined based on Run 1.

=

v

6. Run model to evaluate potential impacts to public water supply wells associated with
future Sea Level Rise

¢ Two Model Scenarios with 1, 3, and 6 feet of sea level rise
*  One current conditions and one with Pamet River Restoration?
»  Sites to include would depend on results of combined pumping Model Runs 1 and 2 (above).

52 APEX COMPANIES, LLC
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5) Discussion
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12-10-2025
Monthly Meeting
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Drinking Water and Wastewater

Regional Water Supply and Watershed
Management Study — 12/10/2025

Agenda

c Groundwater Modeling

2 APEX COMPANIES, LLC
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1) Groundwater Modeling

Groundwater Model — Scope

1. Update Pamet Lens Model, Add Chequesset Lens, and
Incorporate Pamet River Restoration

2. Incorporate 6 proposed potential public water supply
sources.

3. Model each source separately to evaluate potential
salinity impacts

4. Conduct up to two additional modeling scenarios
based on individual well results.

5. Run model to evaluate potential impacts to public
water supply wells associated with future
Sea Level Rise — (1, 3, and 6 feet of sea level rise)

4 APEX COMPANIES, LLC
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Groundwater Model — Overview

1. Modifications to Existing Model
2. Initial Modeling Analyses

3. Modeled Salinity Impacts — Potential Well
Locations and NUF Wells 1 and 2

4. Potential Reductions in Discharge to Pamet River

5. Zone of Contribution Map - Placed a large area
of particles at the water table, run model
forward, and identify which particles are
captured by the well of interest.

5 APEX COMPANIES, LLC

Modifications to Existing Model

* Potential Public Water Supply Sites were
incorporated into the existing Pamet Lens
Groundwater model. Potential locations
include:
— Walsh Site A
— Highland Road
— Quail Ridge Site B
— (5 Site (included in original model) Hightand R —
— NTAFB Wells (included in original model) 6\ NTAFB Wells
Walsh A
— Prince Valley Road (delayed due to T o
USGS/Government shutdown) \ qw idge 8
*  The model grid in the vicinity of both the
potential new wells (and existing wells) was
refined to better represent these features

o‘\CS
0

6 APEX COMPANIES, LLC
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Initial Modeling Analyses

*NTAFB wells were included in all model scenarios using measured average rates,
as well as an individual scenario with increased rates used for other potential well
locations

The Pamet Lens Model simulates seasonal pumping
from PWS wells over a 100-year period (2012-2112)

- Summer Months: May through October

- Winter Months: November through April

The model was updated to incorporate average
pumping rates for existing water supply wells (based
on pumping data from the last 5 years)

Separate runs were performed for each potential
well location, with rates for each set at

- 350,000 gpd for summer

- 200,000 gpd for winter

For wells in closer proximity to the Pamet River, the
decrease in modeled discharge to the river as a result
of well pumping was also evaluated

7 APEX COMPANIES, LLC

Model Results

DRAFT Interim Findings



Model Results — Highland Road Site and
NTAFB Wells

Highland Road Site

Potential Impacts to South Hollow Wellfield
Wells

Furthest north — Potential saltwater upconing/
intrusion due to thinner freshwater lens

10 APEX COMPANIES, LLC
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Results — Highland Road

Highland Rd, NUF-1, and NUF-2 Cl- concentration (mg/L)

Time (years)

Sodium Chloride

11 APEX COMPANIES, LLC

Highland Road and NUF Sodium Concentrations

NUF Current Highland Road
NUF-1 and NUF-2 Na+ concentration (me/L)
Sodium Chloride
12 APEX COMPANIES, LLC
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Area of Contribution — Highland Road

13 APEX COMPANIES, LLC
*  Historic average summer pumping 296,367 gpd
*  No assessment of water quality impacts
*  Potential Impacts to NUF Wellfield Wells
*  Furthest east — potential saltwater upconing/
intrusion due to thinner freshwater lens and
proximity to Atlantic Ocean Well#a
*  NTAFB Well #5 closer to the coast than Well #4 Wellss
el
14 APEX COMPANIES, LLC
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Results — NTAFB Wells (same scale as other sites)

Sodium Chloride

15 APEX COMPANIES, LLC

Results — NTAFB Wells (Adjusted Scale)

tion (mg/L)

Sodium Chloride

16 APEX COMPANIES, LLC
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NTAFB Wells and NUF Sodium Concentrations

NUF Current NTAFB Wells

NUF-1and NUF-2 Na+ concentration (mg/L)

_________________________________

17 APEX COMPANIES, LLC

Area of Contribution — NTAFB Wells

18 APEX COMPANIES, LLC
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Model Results — Prince Valley Road Site
Chequesset Lens

Prince Valley Road Site

* Incorporate Chequesset Lens SEAWAT Model

*  DELAYED due to USGS/Government Shutdown

* Received model and are modifying model for
transient Prince Valley Road analyses.

* Potential concerns to assess:
- Potential pumping impacts to Pamet River
Potential pumping Impacts to Great Pond, Snow Pond
and Ryder Pond
Potential PFAS water quality impacts from Closed
Landfill

20 APEX COMPANIES, LLC
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|
Quail Ridge B

* Requires acquisition of parcels to
south (Ziller Path) for Zone |
compliance

*  Pumping Rates:
- Winter: 200,000 gpd
- Summer: 350,000 gpd

21 APEX COMPANIES, LLC

Results — Quail Ridge B

QRS-8 (New), NUF-1,, and NUF-2 Cl- concentration (mg/L)

Time {years) me (years)

Sodium Chloride

22 APEX COMPANIES, LLC
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Area of Contribution — Quail Ridge B

23 APEX COMPANIES, LLC

]
Walsh Site A

* Location on the Walsh Property is higher on
the Pamet Lens and on the Cape Cod Bay side
of the lens, suggesting less impacts to NUF
wellfield

*  Pumping Rates:

- Winter: 200,000 gpd
- Summer: 350,000 gpd

24 APEX COMPANIES, LLC
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Results — Walsh Site A

Walsh Site A, NUF-1 , and NUF-2 Cl- concentration (mg/L)

Time (years) me (years)

Sodium Chloride

25 APEX COMPANIES, LLC

Area of Contribution — Walsh Site A

26 APEX COMPANIES, LLC
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Comparison — Walsh Site A with Quail Ridge B

(Reduced Pumping

QRS-B (New), NUF-1 and NUF-2 Nat+ concentration (mg/!

—50%) - Sodium

QRSB Halved Pumping, NUF-1 and NUF-2 Na+ concentration (mg/L) Walsh Site A, NUF-1 and NUF-2 Na+ coneentration (mg/L)

Quail Ridge B Pumping
350,000 gpd Summer
200,000 gpd Winter

Quail Ridge B Pumping
175,000 gpd Summer
100,000 gpd Winter

Walsh Site A Pumping
350,000 gpd Summer
200,000 gpd Winter

27 APEX COMPANIES, LLC

Comparison — Walsh Site A with Quail Ridge B

(Reduced Pumping

Quail Ridge B Pumping
350,000 gpd Summer
200,000 gpd Winter

— 50%) - Chloride

Quail Ridge B Pumping
175,000 gpd Summer

Walsh Site A Pumping
350,000 gpd Summer

100,000 gpd Winter 200,000 gpd Winter
28 APEX COMPANIES, LLC
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Results — Site C-5

* Potential saltwater upconing/intrusion due to
thinner freshwater lens

* Potential pumping impacts to Pamet River

* Preliminary modeling 2002-2004 of pumping
impacts from saltwater upconing/intrusion
indicates potential withdrawal of 450,000 gpd

¢ Pumping Rates:

- Winter: 200,000 gpd
- Summer: 350,000 gpd

29 APEX COMPANIES, LLC

Results — C5 Site

C-5, NUF-1, and NUF-2 Cl- concentration (mg/L)

1. MassDEP Drinking
Water Guideline for
Sodium (based on
sodium free
designation of 5 mg
= of sodium per & oz
serving)

entration (mg/L)

B T M S

2. US FDA Very Low

Sodium Chloride

30 APEX COMPANIES, LLC
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Area of Contribution - Site C-5

31 APEX COMPANIES, LLC

Site C-5 Modeled Potential Impacts to Pamet River

Potential Reductions to
Modeled Pamet River
Discharge ~1.75 percent

32 APEX COMPANIES, LLC
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Model Results — Comparison of Drawdown
Site C-5, Walsh Site A, and Quail Ridge B

Modeled Sodium Concentrations — Comparison

NUF Site C-5 Walsh Site A Quail Ridge B

34 APEX COMPANIES, LLC
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|
Modeled Drawdown
Walsh Site A C-5 Quail Ridge B

Next Steps — Determine Additional
Modeling Runs

70 DRAFT Interim Findings



Discussion — Potential Additional Modeling Scenarios

1. No additional modeling with Highland Road.

2. Model supplemental summer use of NTAFB Wells?

3. Incorporation of Prince Valley Road — need initial model results.

4. Model Run 1: Site C-5 (and/or Prince Valley Road) and Walsh Site A [or Quail Ridge B].
Current Conditions or with Pamet River Restoration?

5. Model Run 2: To be Determined based on Run 1.

6. Run model to evaluate potential impacts to public water supply wells associated with
future Sea Level Rise

*  Two Model Scenarios with 1, 3, and 6 feet of sea level rise
- One current conditions and one with Pamet River Restoration?
- Vary which sites are pumping depending on results of Model Runs 1 and 2 (above)
(i.e., Site C-5 vs. Prince Valley Road or Walsh Site A vs. Quail Ridge B)?
*  Sites to include would depend on results of combined pumping model runs (i.e., pumping
impacts to Pamet River with both Site C-5 and Prince Valley Road pumping)

37 APEX COMPANIES, LLC

Possible Additional Site

*  Long Nook Road

*  The northern part of the parcel appears
undeveloped with a structure located on the
southern part of the property close to Long
Nook Road. The parcel is surrounded by National
Seashore to the north. A well could be located
greater than 400 feet from the structure on
undeveloped land. There is a privately owned
parcel to the southwest which would require
ownership/easement for the undeveloped
portion within the Zone I. However the parcel is
in close proximity to Little Pamet River and
potential impacts would need to be assessed as
well as impacts to NUF, Site C-5 etc.

O

38 APEX COMPANIES, LLC
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Conclusions

1. Adetailed desktop study was conducted to identify parcels that are large enough to support a MassDEP required 400-foot
Zone |. This study included both Town-owned and private parcels.

2. Atotal of 33 locations were identified that could support ownership or control of the MassDEP required 400-foot Zone |.
Potential water supply sites selected for groundwater modeling include 5 within the Pamet Lens aquifer and 1 within the
Chequesset Lens aquifer.

4. Initial modeling show Highland Road Site and NTAFB Site are not potentially viable PWS sites due to limited freshwater lens
resulting in saltwater upconing or lateral intrusion. NTAFB Site may be used seasonally or for emergency uses but additional
modeling would be required to assess pumping impacts on water quality.

5. Two potentially viable PWS sites identified within Pamet Lens — Walsh Site A/Quail Ridge B and Site C-5. Walsh Site A
preferable to Quail Ridge B with less impacts to NUF water quality.

6.  Evaluations conducted in 2000- 2004 identified two potentially viable PWS sites — C-5 and NUF. NUF was permitted as a new
PWS source in 2011.

7. Two new source desktop studies within the Pamet Lens identified the same two parcels for PWS development. These results
show that although there are a lot of potential PWS sites within the Pamet lens, potentially viable new water supply sources
are extremely limited, and the two sites should be preserved for public water supply development.

8.  To best preserve the Quail Ridge B site or Walsh Property Site A, wastewater from any development on the Walsh Property
should be directed to the west of Route 6.

9.  Due to the limited availability of potentially viable PWS sites, identified potential new sources and exiting water supply
sources need to be protected from future impacts.

39 APEX COMPANIES, LLC

Groundwater Modeling — Schedule/Milestones

¢ 10/16/2025

Groundwater Model Update
Model Quail Ridge B Site

= 12/10/2025 All Things Water and Wastewater

Model results for new source locations (6 Sites Individually)
Determine additional Model Run 1 (modified pumping rates or multiple wells pumping)
Discussion of proposed Sea Level Rise Modeling

*  1/08/2026

Combined Pumping Model Run 1 Results
Determine Combined Pumping Model Run 2.
Discuss Initial Sea Level Rise Model Run

* 1/22/2026

Combined Pumping Model Run 2 Results
Identify Sea Level Rise Model Run 1

e 2/05/2026

Sea Level Rise Model Run 1 Results for 1, 3, and 6 feet of sea level rise.
Identify Sea Level Rise Model Run 2

*  2/19/2026 or 3/05/2026

Sea Level Rise Model Run 2 Results for 1, 3, and 6 feet of sea level rise.

*  4/02/2026

DRAFT Report

40 APEX COMPANIES, LLC
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2) Water Demands

|
Truro Water Demands Analysis Update

* Reviewed build-out tables for residential and commercial districts and updated
based on present conditions.

*  Submitted request to Town to confirm future projects and developable parcels.

Methodology

Project Specific Demand Data

* Use anticipated projects and number of units to forecast future water demand
* Use historical per capita demand as reference

42 APEX COMPANIES, LLC
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Provincetown Water Demands Analysis Update

*  Submitted request to Town to confirm future development projects. Town
confirmed that projects listed in 2024 Community Housing Report are still
applicable.

Average Daily Withdrawal
2022: 750,000 gpd | 2023: 700,000 gpd | 2024: 740,000 MGD

Methodology
Project Specific Demand Data

* Use anticipated projects and number of units to forecast
future water demand
* Use historical per capita demand as reference

43 APEX COMPANIES, LLC

3) Discussion
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10-16-2025
Monthly Meeting
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Regional Water Supply and Watershed
Management Study - 10/16/2025

c Groundwater Modeling
- Quail Ridge B Results

- Model Update

e Water Demands

1) Groundwater Modeling
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New Source Water Supply
Desktop Study - Groundwater
Modeling of Selected Sites

Apex to model Four potential new
source water supply well sites + NTAFB
Wells:

= Quail Ridge Site B

= Site C-5

= Highland Road Site

= Prince Valley Road Site

= NTAFB Wells

3 APEX COMPANIES, LLC

Groundwater Model — Scope

1. Model Quail Ridge B Site

2. Update Pamet Lens Model, Add Chequesset Lens, and
Incorporate Pamet River Restoration

3. Incorporate 4 proposed potential public water supply
sources.

4. Model each source separately to evaluate potential
salinity impacts

5. Conduct up to two additional modeling scenarios
based on individual well results.

6. Run model to evaluate potential impacts to public
water supply wells associated with future
Sea Level Rise — (1, 3, and 6 feet of sea level rise)

4 APEX COMPANIES, LLC
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Quail Ridge B — Model Results

Quail Ridge B Site

- Quail Ridge Site A was previously evaluated (1,100
feet south NUF)

* Would require a portion of the Walsh property for
Zone | control

* Previous assessment indicated that a well at this
location would interfere with the NUF Wells and
result in saltwater up-coning at higher pumping
rates

- Quail Ridge Site B is approx. 330 feet southeast of

Quail Ridge Site A

* The potential well location is on a parcel owned
the by Town of Truro

+ Does not require the Walsh Property and is outside
the proposed development area

* Requires parcel to the south for Zone .

(map 43 parcel 225)

* The Quail Ridge Site A model was used to model
Quail Ridge Site B Site.

6 APEX COMPANIES, LLC
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Quail Ridge B Model

Wells Winter Rate (Nov—Apr)-gpd Summer Rate (May — Oct) - gpd

Quail Ridge B 150,000 350,000

NUF-1 83,513 166,188

. . NUF-2 102,071 203,118

* Updated Existing Long Term Pumping South Hollow 220,789 548,904

Model to include Quail Ridge Site B Well knowles Crossing 68,689 139,090

. NTAFB 198,018 296,367
Location

* Utilized pumping rates from previous
Quail Ridge Site A Scenario 3:

APEX COMPANIES, LLC

|

Modeled Sodium Concentrations — Comparisons

Quail Ridge Site B Pumping Quail Ridge Site A Pumping NUF1 and NUF-2 Wells Only Pumping

NUF-1 and NUF-2 Without Quail Ridge Site

DRAFT - For Discussion Purposes Only

8 APEX COMPANIES, LLC
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Modeled Chloride Concentrations - Comparisons

Quail Ridge Site B Pumping Quail Ridge Site A Pumping NUF1 and NUF-2 Wells Only Pumping

oncentration (mg/L)

DRAFT - For Discussion Purposes Only

9 APEX COMPANIES, LLC

Quiail Ridge Site B - Model Scenario 1
Quail Ridge B, NUF-1, and NUF-2 - Modeled Sodium Concentrations

APEX COMPANIES, LLC
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Quail Ridge Site B — Model
Quail Ridge B, NUF-1, and NUF-2 - Modeled Chloride Concentrations

DRAFT — For Discussion Purposes Onl
11 APEX COMPANIES, LLC

Quail Ridge B Site

- Quail Ridge Site B is approx. 1,430 feet south of NUF
and 330 feet southeast of Quail Ridge Site A

- Quail Ridge B site has less impacts to NUF Wells
possibly due to Quail Ridge B located higher up on
the Pamet Lens

- Other potential well locations on the Walsh Property
would be higher on the Pamet Lens and on the Cape
Cod Bay side of the lens, suggesting less impacts to
NUF wellfield.

12 APEX COMPANIES, LLC
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Potential New Source Sites

* Intermunicipal Agreement references new well
fields to be located outside Zone Il for existing
well fields

* Not a DEP requirement
- Quiail Ridge Site B — within existing Zone Il
- Highland Road Site - within existing Zone Il
- Site C-5 - outside
- Prince Valley Road Site - outside
* Zone Il Recharge Mass Balance Screening
- Total recharge within Zone lls = 2.6 MGD
- Total withdrawals = 1.8 MGD **

- Recharge not being pumped = 0.8 MGD
** Assumes Pumping at NUF=0.734 MGD, South Hollow=0.8 MGD,
NTAFB estimated 0.3 MGD
System. The Town of Provincetown agrees that any new well fields developed after the North
Union Well Field becomes operational will be located outside of the zone of contribution of

13 APEX COMPANIES, LLC

Next Steps - Model 4 Proposed New
Source Sites
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Groundwater Modeling — Evaluate Potential Sites

* Model each new source location separately with the
existing wells pumping (4 new source sites + NTAFB)
* Evaluate potential salinity impacts

* Evaluate associated drawdowns in the vicinity of the Pamet
River (Site C-5 and Prince Valley Road)

» Evaluate potential impacts to existing sources (NUF and
South Hollow)
Run

 Identify proposed pumping rate 2

Run

* Review model results with group and conduct up to 2
additional model runs

* Determine proposed pumping rates and combination
of wells for the new sources for sea level rise analyses

15 APEX COMPANIES, LLC

Site Specific Pumping Rate Concerns

* Quail Ridge Site
*  Potential Impacts to NUF Wells
*  Preliminary modeling indicates Summer
pumping at 350,000 gpd may be feasible.
500,000 gpd - unacceptable impacts to NUF wells.

* Highland Road Site
*  Potential Impacts to South Hollow Wellfield Wells
*  Furthest north — Potential saltwater upconing/
intrusion due to thinner freshwater lens

*  NTAFB Wells
*  Historic average Summer pumping 296,367 gpd
but no assessment of water quality impacts.
*  Potential Impacts to NUF Wellfield Wells
*  Furthest east - Potential saltwater upconing/
intrusion due to thinner freshwater lens and
proximity to Atlantic Ocean

16 APEX COMPANIES, LLC
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Site Specific Pumping Rate

Concerns
* SiteC-5

*  Potential Pumping Impacts to Pamet River

*  Potential saltwater upconing/intrusion due to
thinner freshwater lens

*  Preliminary modeling of pumping impacts from
saltwater upconing/intrusion indicates potential
withdrawal of 450,000 gpd

* Prince Valley Road Site
*  Potential Pumping Impacts to Pamet River
*  Potential Pumping Impacts to Great Pond, Snow
Pond and Ryder Pond
*  Potential PFAS water quality impacts from Closed
Landfill

17 APEX COMPANIES, LLC

Groundwater Modeling — Proposed Baseline
Pumping Scenario

| NUF-2 121,162 238,165

*  Pumping rates for existing sources based on average observed seasonal rates measured between 2017-2023
. Except NTAFB wells, which are based on based on average rates from 2007-2010, because the recent pumping data
was sporadic.

*  Pumping rate for proposed new source based on anticipated future water needs and possible multi-straw
pumping approach

18 APEX COMPANIES, LLC
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Groundwater Modeling — Update Existing Model

* Refined model at existing sources and proposed potential new source locations
- Grid spacing and well depths
- Aquifer characteristics
» Site C-5 Updates
- Apex2002 - 2004 Pumping Test Reports
* Highland Road Site Updates
- Data from South Hollow Wellfield 0.3 miles south
*  Prince Valley Road Site
- Incorporate USGS Chequesset Lens Model
* Pamet River Restoration
- Need predicted tidal elevations post restoration

19 APEX COMPANIES, LLC

Groundwater Modeling — Schedule/Milestones
* 10/16/2025

Complete Groundwater Model Update
Model Quail Ridge B Site

* 11/13/2025

Model Results for new source locations (5 scenarios)
Determine additional modeling runs (modified pumping rates or multiple wells pumping)

* 11/20/2025 (Technical Working Group Interim Meeting)

Present Model Results
Discussion of Proposed Sea Level Rise Modeling

* 12/11/2025

Initial Sea Level Rise Model Results

¢ 1/08/2026

Sea Level Rise Model Results for 1, 3, and 6 feet of sea level rise for two separate pumping configurations

20 APEX COMPANIES, LLC
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2) Water Demands

|
Truro Water Demands Analysis Update

* Reviewed build-out tables for residential and commercial districts and updated
based on present conditions.

*  Submitted request to Town to confirm future projects and developable parcels.

Methodology

Project Specific Demand Data

* Use anticipated projects and number of units to forecast future water demand
* Use historical per capita demand as reference

22 APEX COMPANIES, LLC
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|
Provincetown Water Demands Analysis Update

*  Submitted request to Town to confirm future development projects. Town
confirmed that projects listed in 2024 Community Housing Report are still
applicable.

Average Daily Withdrawal
2022: 750,000 gpd | 2023: 700,000 gpd | 2024: 740,000 MGD

Methodology
Project Specific Demand Data

* Use anticipated projects and number of units to forecast
future water demand
* Use historical per capita demand as reference

23 APEX COMPANIES, LLC

3) Discussion
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09-18-2025
Monthly Meeting
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Regional Water Supply and Watershed
Management Study — 9/18/2025

0 Groundwater Modeling

e Water Demands

Groundwater Modeling
of Selected Sites

August 28, 2025 Meeting Summary

- Apex presented an overview of the
preferred sites identified by the Town of
Truro and Town of Provincetown

- Apex will proceed with modeling the four
potential well sites that both towns agree
upon:

* NTAFB Wells

* Quail Ridge Site B

* Site C-5

* Highland Road Site

* Prince Valley Road Site

2 APEX COMPANIES, LLC



1) Groundwater Modeling

New Source Water Supply
Desktop Study - Results

Four potential new source
Water supply well sites:
NTAFB Wells
Quail Ridge Site B
Site C-5
Highland Road Site
Prince Valley Road Site

+ APEX COMPANIES, LLC



Groundwater Model — Updated Scope

1. Update Pamet Lens Model, Add Chequesset Lens, and
Incorporate Pamet River Restoration

2. Incorporate 5 proposed potential public water supply
sources and model each source separately to evaluate
potential salinity impacts

3. Conduct up to two additional modeling scenarios
based on individual well results.

4. Run model to evaluate potential impacts to public
water supply wells associated with future
Sea Level Rise

* 1,3,and 6 feet of sea level rise for two separate pumping
configurations

5 APEX COMPANIES, LLC

Groundwater Modeling — Update Existing Model

*  Apex compiling information to update model

Pamet River Restoration
*  Pamet River - Working Group and Woods Hole Group Reports
*  Herring River — USGS Reports

*  Apex 2004 Pumping Tests from wells along
Pamet River and Little Pamet River

*  Water level monitoring data from Truro website

Site C-5 Updates
*  Apex 2002 - 2004 Pumping Test Reports

Highland Road Site Updates
»  Data from South Hollow Wellfield 0.3 miles south
*  Campground Site Well Data

Prince Valley Road Site
* Incorporate USGS Chequesset Lens Model

5 APEX COMPANIES, LLC



Groundwater Modeling — Evaluate Potential Sites

* Model each new source location separately with the
existing wells pumping (4 model runs)
* Evaluate potential salinity impacts

* Evaluate associated drawdowns in the vicinity of the Pamet
River (Site C-5 and Prince Valley Road)

* Evaluate potential impacts to existing sources (NUF and
South Hollow)
Run

* Review model results with group and conduct up to 2 2
additional model runs

* Determine proposed pumping rates and combination
of wells for the new sources for sea level rise analyses

Run

APEX COMPANIES, LLC

Groundwater Modeling — Baseline Pumping
Scenario

* Pumping rates for existing sources based on average observed seasonal rates
measured between 2017-2023

Except NTAFB wells, which are based on based on average rates from 2007-2010, because the
recent pumping data was sporadic.

*  Pumping rate for proposed new source based on anticipated future water needs.

& APEX COMPANIES, LLC



Groundwater Modeling — Schedule/Milestones

* 10/16/2025

*  Complete Groundwater Model Update

*  Model Quail Ridge B Site
* 11/6/2025 and 11/20/2025

*  Model Results for new source locations (5 scenarios)

*  Determine additional modeling runs (modified pumping rates or multiple wells pumping)
* 12/4/2025 and 12/18/2025

*  Model Results for 1, 3, and 6 feet of sea level rise for two separate pumping configurations
* 1/22/2026

*  Review modeling results and DRAFT Report

9 APEX COMPANIES, LLC

2) Water Demands




I ——
Truro Water Demands Analysis

*  Methodology

* Review existing reports and data to assess existing and future conditions
Integrated Water Resources Management Plan (IWRMP), Phase 1 (2014, Weston & Sampson)
Housing Needs Assessment and Production Plan (2025, JM Goldson, LLC)

Town of Truro Local Comprehensive Plan (2023, Local Comprehensive Plan Committee)

* Method 1: ADD Using Water Consumption (65 gpcd)
* Current Population (2,454), Year-Round: 159,510 gpd

*  Full Buildout (2,713), Year- Round: 176,345 gpd
* Method 2: ADD Using Wastewater Projections (2014 IWRMP)
*  Full Buildout, Year- Round: ~109,000 gpd

*  Full Buildout, Summer Population: ~499,000 gpd

11 APEX COMPANIES, LLC

Provincetown Water Demands Analysis

Methodology
* Review and update the 2023 Water System Demands Assessment (Apex)

* Review Managed Growth & Growth Management and Forecast Increase Water
Needs (John Goodrich, 2022)

* Average ADD (2022 -2024): 0.73 MGD
MDD (2022 - 2024): 1.73 MGD - 1.75 MGD
Average RGPCD (2022 - 2024): 51 gpcd

#PEX COMPANIES, LLC




3) Discussion




08-28-2025
Monthly Meeting
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2026

Regional Water Supply and Watershed
Management Study — 8/28/2025

c Groundwater Modeling Progress Update

Discussion of Potential New Source Water
Supply Sites

1) Groundwater Modeling

Progress Update

DRAFT Interim Findings 1



Groundwater Model Outline

Task 2 - Update/Refine Existing Model

Task 4 - Sea Level Rise Modeling
Task 5 - Meet with Project Team to Discuss Results
Task 6 - Prepare Technical Memo

APEX COMPANIES, LLC

3
|

TASKS 1-3 Groundwater Model

Task 1 - Identify model scenarios
- Confirm pumping configuration for existing water supply wells

- Select potential new well source locations for incorporation into
the model
* |dentify pumping scenarios for each of the potential new
source locations (2 pumping scenarios will be modeled for
each location)
- Provide relevant studies, reports and models documenting
restoration of the Pamet River to facilitate updates to model
* Received studies from Town of Truro DPW website (Truro
Center Road/Pamet River Deliverables)
+ Seeking any preliminary modeling or reports available on the
restoration plan
- Approximately 5-6 weeks to complete the model once all
modeling parameters and files are complete

APEX COMPANIES, LLC

4

DRAFT Interim Findings

Task 1 - Project Kick-off and Identify Model Scenarios

Quail Ridge Site - Pumping Rates (GPD)

Task 3 - Modeling Analyses to Evaluate 2 Potential Well Locations

Source

November-April

July/August

New Source Truro

200,000

500,000

NUF1

64,422

131,141

NUF 2

121,162

238,165

South Hollow

220,789

548,904

Knowles Crossing

68,689

139,090

NTAFB

198,018

296,367
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TASKS 1-3 Groundwater Model

Task 2 - Update/refine existing model
- Expand the model to better represent public water supply wells
* Incorporate recent well pumping data
* Add potential new water supply sources

- Refine the model grid to better represent the Knowles Crossing, South Hollow,
and NTAFB wells

- Update the Pamet River model boundary conditions to represent the planned
restoration

5
|
TASKS 1-3 Groundwater Model

Task 3 - Perform modeling analyses to evaluate potential

new well site locations
Run 1

- Two pumping scenarios will be performed for each
potential well site

- Evaluate potential salinity impacts associated with new
potential well locations

* Based on current conditions

* Baseline conditions are existing conditions in the NUF
model Run 2

- Meet with team to review results of modeling scenarios
* Identify optimal pumping scenario
* Discuss the potential new source location

APEX COMPANIES, LLC
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2) Discussion of Potential

New Source Water Supply
Sites

Potential New Source
Water Supply Sites

July 24, 2025 Meeting Summary

- Apex presented a preliminary desktop assessment of
potential new source water supply sites

- Sites were ranked based on:
* Ability to obtain ownership/control of Zone |
* Potential for saltwater intrusion/up-coning

* Proximity to sensitive environmental receptors (i.e.,
Pamet River or Little Pamet River, vernal pools, etc.)

* Distance from existing system
* Potential interference with existing wells
* Location relative to the lens

- The Town of Truro and Town of Provincetown provided
review comments and feedback on favorable sites

APEX COMPANIES, LLC

DRAFT Interim Findings 4



2026

Potential New Source Water Supply Sites

Potential New Source Sites
- 32 sites were identified during the preliminary desktop study

- Preferred sites have been selected based on review feedback
from the team

9
... |
Potential New Source Water Supply Sites

* Town of Truro Review Comments on Preferred Sites

Supports the strategy of the multi-straw approach to develop
redundancy for the PWS

Emphasis on updating the feasibility of de-salinization, an aggressive
UAW reduction program, and water conservation

¢ Include in the development of the Management Plan
Identified the following sites for further investigation
* Prince Valley Road (map 60, parcel 1, owned by Town of Truro
* Site C-5 (map 44, parcel 10, owned by Town of Truro
* Quail Ridge Site B
Quail Ridge Road (map 43, parcel 3, Town of Truro)
Requires parcels to the south for Zone |

10
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APEX COMPANIES, LLC
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Potential New Source
Water Supply Sites

Town of Provincetown Review Comments on
Preferred Sites
- Select board requested modeling of the Walsh Property
- Apexidentified potential sites Walsh Site A/B
* Location A is as far from NUF as possible on the west
side of the Pamet Lens (1,800 feet southwest of NUF-2)
¢ Location B is closer to NUF and outside of the proposed
development area (1,100 feet southwest of NUF-2)
- Show the hypothetical preservation area on the Walsh

Property for potential future replacement of the NUF
wells (Zone | area)

Walsh Zoning Overlay - Draft Hypothetical Sites

Potential New Source Water Supply Sites

Quail Ridge Site B
Quail Ridge Site A was previously evaluated (1,100 feet south NUF)
* Would require a portion of the Walsh property for Zone | control
* Previous assessment indicated that a well at this location would
interfere with the NUF Wells and result in saltwater up-coning at
higher pumping rates
Quail Ridge Site B is approx. 330 feet southeast of Quail Ridge Site A

* The potential well location is on Map 43, Parcel 3 owned the by Town
of Truro

* Does not require the Walsh Property and is outside of the proposed
developmentarea

* Requires parcels to the south for Zone |

* Model is already set up with Quail Ridge Site A and modeling Site B
can be done before development of the expanded model (2 weeks)

Pumping a well at a lower pumping rate and in combination with

another source may be a viable alternative

DRAFT Interim Findings
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“Water Rights Territory”- 1952 Special Act

Massachusetts legislative act that
authorizes the Town of Provincetown to
supply itself and its inhabitants with water

Authorized to collect water from territory
lying between Highland Road and a line
1.25-miles southeasterly and parallel to

May acquire water sources and related
land by eminent domain, lease, purchase,
gift, or other means

Requires approval from Department of
Public Health for water source use and
infrastructure layout

APEX COMPANIES, LLC

13
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Potential New Source Water Supply Sites

* Highland Road Site
- Potential well site located within the “water rights territory”

- Requires acquisition of a portion of two privately owned
parcels located south of Highland Road

* Possible through the 1952 act
* Undeveloped land on southern portion of the parcels
- Close to existing water infrastructure
- Adjacent to the National Seashore
- Farther from the coast
- No nearby surface water bodies
- Assess potential interference with South Hollow Wellfield

- Obtain information on future plans for wastewater disposal
for campgrounds to the southeast

APEX COMPANIES, LLC
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Potential New Source Water Supply Sites

Site C-5
Town-owned parcel surrounded by National Seashore
Approx. 2 miles from the water system

Site C-5 is approximately 1 mile north of the Pamet River and one mile east of
the Little Pamet River

Drilling, testing, and groundwater modeling was conducted in 2003-2006

Pamet River/Little Pamet River Groundwater and Surface Water Investigation
Report (November, 2006, EP)

* Lack of hydraulic connection between the surface water and groundwater
suggest few impacts to Little Pamet River

* Study indicated close hydraulic connection between surface
water/groundwater at the Pamet River which would need to be further
evaluated

Potential well yield for C-5 was estimated to be 0.45 MGD based on
groundwater modeling and previous study (based on very generalized
assumptions about aquifer characteristics which could change as additional
lithologic information is gained)

Obtain information from Truro and the Woods Hole Group on the Pamet River
Restoration Plan for further evaluation

Potential New Source
Water Supply Sites

* Prince Valley Road Site
- Owned by the Town of Truro
- Undeveloped land surrounded by the National Seashore

- Farther from the coast (lower concern for saltwater
intrusion/up-coning)

- Proximity to closed Truro Landfill
- Located within the Chequesset Flow Lens

- Spreads out the withdrawals and promotes the multi straw
approach

- Located far from existing water infrastructure (approx. 3.7
miles)

- Assess potential impacts to the Pamet River and Great Pond
- Model this site using the USGS outer cape model

DRAFT Interim Findings
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Proposed Groundwater
Modeling Program

Select potential well sites for evaluation
Apex recommends modeling all sites
Direction on next steps is required

- NTAFB Wells are in the existing model

- Model Quail Ridge Site B (Quail Ridge Site A
is in the existing model)

- Potential sites discussed
* Site C-5
* Highland Road Site
* Walsh Site A/B
* Prince Valley Road Site

17
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Regional Water Supply and Watershed
Management Study — 7/24/2025

e Groundwater Modeling Scope

e Potential New Source Water Supply Sites

1) Groundwater Modeling
Scope




Groundwater Model Outline

 Task 1 - Project Kick-off and Identify Model Scenarios.

 Task 2 — Update/Refine Existing Model.

* Task 3 - Modeling Analyses to Evaluate 2 Potential Well Locations.

* Task 4 - Sea Level Rise Modeling.

* Task 5 - Meet with Project Team to Discuss Results.

* Task 6 - Prepare Technical Memo

APEX COMPANIES, LLC

TASK 1 — Groundwater Model

* Project kick-off and Identify Model Scenarios.

- Confirm pumping configuration for existing water supply
wells — week of 7/28

- ldentify 2 potential new source locations for incorporation
into the model - week of 7/28

- Identify pumping scenarios for each of the 2 potential new

source locations (a total of 2 pumping scenarios will be
modeled for each location) - week of 7/28

- Ildentify relevant studies, reports and models documenting
restoration of the Pamet River to facilitate updates to model.

Truro to provide this information — week of 8/4

* 8- 10Weeks to Complete the Model once ALL modeling

parameters and files are complete.

Quail Ridge Site - Pumping Rates (GPD)

Source

November-April

July/August

New Source Truro

200,000

500,000

NUF 1

64,422

131,141

NUF 2

121,162

238,165

South Hollow

220,789

548,904

Knowles Crossing

68,689

139,090

NTAFB

198,018

296,367
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TASK 2 — Groundwater Model

» Update/refine existing model to better represent
public water supply wells within the watershed
and incorporate recent well pumping data, add
potential new water supply sources, and reflect
the future Pamet River restoration.

- Refinement of the model grid to better represent the Knowles
Crossing, South Hollow, and NTAFB wells.

- Addition of the 2 potential locations for additional water supply
wells.

- Update Pamet River model boundary conditions to represent
planned restoration.

- Any refinements to aquifer hydraulic properties in the vicinity of
these wellfields will only be performed if readily apparent (significant
refinements could eat up a lot of the budget).

APEX COMPANIES, LLC

TASK 3 — Groundwater Model

* Perform modeling analyses to evaluate potential
salinity impacts associated with new potential well
locations (based on current conditions).

Run1

- Baseline conditions would be existing conditions in

the NUF model.
- A total of two pumping scenarios will be performed
for each potential water supply well location. Run 2

- Meet with Team to review results of modeling
scenarios and identify optimal pumping scenario
and potential new source location.

& APEX COMPANIES, LLC



TASK 4 — Groundwater Model

* Task 4a- Compile and analyze information and data to identify
future sea level rise scenarios. Generate GIS files to facilitate model

updates for sea level rise scenarios — Propose 2, 4, and 6 feet.

Surging Seas Risk Finder for Provincetown states:

Based on the National Climate Assessment intermediate high sea level rise scenario, we project 4.1 feet of rise locally by
2100, from a 1992 baseline.

USGS Potential Effects of Sea-Level Rise on the Depth to Saturated Sediments of the Sagamore and
Monomoy Flow Lenses on Cape Cod, Massachusetts, 2016.

The 3D calibrated model was modified to represent sea levels of 2, 4, and 6 ft above the 2011 sea level and simulate water
table altitudes corresponding to those sea levels.

GIS files will be generated to facilitate updates to model boundary conditions for sea level rise analyses

» Task 4b - Update model boundary conditions and run model to
evaluate potential impacts to public water supply wells associated
with future sea level rise of 2, 4, and 6 feet.

Pumping scenario will be chosen based on results from Task 3.

A total of three simulations will be performed to evaluate potential Salinity impacts to NUF, Knowles Crossing, South
Hollow (if necessary), NTAFB Wells, and preferred new source location.

APEX COMPANIES, LLC

TASKS 5 and 6- Groundwater Model

« Task 5 - Meet with project team to discuss results of
analyses.

» Task 6 - Prepare Technical Memo summarizing analyses

8 APEX COMPANIES, LLC



2) Potential New Source Sites

Potential New Source
Water Supply Sites

Preliminary assessment and ranking of

potential new source water supply sites:

Ability to obtain ownership/control of the Zone |
* Parcel ownership

* Adjacent to National Seashore

* Land use and existing structures

Location relative to the coast

* Saltwater intrusion / up-coning

Proximity to Environmental Receptors i.e., Pamet
River or Little Pamet River, vernal pools, etc.

Distance from the water system
Potential interference with existing wells

Ranking - High, , Or

APEX COMPANIES, LLC



-
Potential New Source Water Supply Sites

High Priority Well Sites

11 APEX COMPANIES, LLC

Potential New Source
Water Supply Sites

* 1. Highland Road Sites

Alternative — Two privately owned parcels located south of
Highland Road

- Undeveloped land on the southern portion of these
parcels for Zone |

- Adjacent to the National Seashore
- Farther from the coast and no nearby surface water bodies

- Private parcels would require land acquisition from
multiple owners

- Assess potential interference with South Hollow Wellfield

12 APEX COMPANIES, LLC



Potential New Source
Water Supply Sites

2A & 2B NTAFB Wells Cape Cod
Conservation Trust Site

- Owned by NPS CCNS

- Estimated safe yield of 0.57 MGD

- Max. daily limit of 0.33 MGD

- Historical Special Use Permit

- Would require agreement with NPS for use of
wells

- Proximity to coast - assess potential for
saltwater intrusion/upconing

13 APEX COMPANIES, LLC

Potential New Source
Water Supply Sites

*3. Quail Ridge Road Site

- Owned the by Town of Truro

- Adjacent to Walsh Property and privately
owned parcels

- Requires portion of Walsh Property for Zone |

- Previously assessed - interference with NUF
Wells and saltwater upconing at higher
pumping rates

- Pumping this site at a lower pumping rate in
combination with another source may be a
viable alternative

14 APEX COMPANIES, LLC



Potential New Source
Water Supply Sites

*4 Site C-5

Town-owned parcel surrounded by National
Seashore

- Drilling, testing, and groundwater modeling
conducted in 2003-2006

- Potential well yield 0.45 MGD without unacceptable
saltwater upconing

- Approvable well yield likely limited by potential
impacts to Pamet River
10. Longnook Road

- Two privately owned parcels surrounded by National
Seashore

- Undeveloped land on the northern portion of these
parcels

- Potential pumping impact to Little Pamet River

15 APEX COMPANIES, LLC

Potential New Source
*Water Supply Sites

5.Truro Land Bank Site

Owned by the Town of Truro Land Bank — Evaluate feasibility of
using Land Bank property for water supply

Undeveloped land adjacent to the National Seashore
Farther from coast (lower concern for saltwater intrusion/upconing)
Potential impacts to Pamet River

- Proximity to closed Truro Landfill

- Located in Chequesset Flow Lens
% 13. Truro Conservation Trust Site
- Privately owned undeveloped parcel (Private ROW to the north) and a second privately owned parcel
within the Zone |
- Adjacent to Truro Conservation Trust property and north of National Seashore
- Farther from the coast (lower concern for saltwater intrusion/upconing)
- Potential impacts to Pamet River

- Proximity to closed Truro Landfill
- Located in Chequesset Flow Lens

16 APEX COMPANIES, LLC
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Potential New Source

Water Supply Sites

6. Town-Owned Prince Valley Road Site

- Owned by the Town of Truro

- Undeveloped land surrounded by the National Seashore
- Feasibility to access the property

- Farther from the coast (lower concern for saltwater
intrusion/upconing)

- Proximity to closed Truro Landfill
- Located in Chequesset Flow Lens
- Located far from existing water infrastructure
* 14. Privately-Owned Prince Valley Road Site
- Privately owned parcel surrounded by National Seashore

- Undeveloped land in southern portion of parcel

- Farther from the coast (lower concern for saltwater
intrusion/upconing)

- Located in Chequesset Flow Lens

- Located far from existing water infrastructure
17 APEX COMPANIES, LLC

Potential New Source
Water Supply Sites

i% 7. Compact of CC Conservation Trust Site

- Parcel recently sold to Cape Cod Conservation
Trust

- Parcel owned by Truro Conservation Trust to the
southwest

- Undeveloped land on parcels for Zone |

- Assess distance from coast (saltwater
intrusion/upconing)

- Potential impacts to sensitive environmental
receptors (Village Pond & wetlands, vernal pool)

18 APEX COMPANIES, LLC



Potential New Source
Water Supply Sites

11. North Old Kings Highway

- Privately-owned undeveloped parcels adjacent to
National Seashore

- Potential impacts to Little Pamet River
- Need to evaluate potential

12. South Old Kings Highway

- Three privately owned undeveloped parcels (Ree Hill
Realty Trust)

- Potential impacts to Little Pamet River

19 APEX COMPANIES, LLC

Potential New Source Water Supply Sites

Moderate Priority Well Sites
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3) Discussion
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Figure 1
’reliminary Assessment of Potential V

Truro, MA
July 2025
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Preliminary Desktop Assessment for Favorable Well Sites in Truro, MA

Site ID . ParcelID [Description
Favorability
36 183 0 Two privately owned parcels located south of Highland Road and surrounded by the National Seashore. The existing structures on the parcels appear to be located
1 adjacent to the road. There is potential to site a well on the southern undeveloped part of the parcels farther from Highland Road. This site is high priority due to its
High distance from the coast and surface water features. A well could be developed greater than 400 feet from existing structures on a portion of the undeveloped land.
36_184 0 Potential interference with the South Hollow Wells (~2,000 ft south) would need to be assessed.
The two NTAFB Wells are owned by the NPS CCNS. The estimated save yield for the wells is 0.57 MGD although CCNS maximum daily limitis 0.33 MGD. These wells
2 have been used by the Town of Provincetown for emergency purposes under a Special Use Permit. Use of these wells would require an agreement with the NPS, which
High 37.20.0 may be difficult to obtain. The NPS Organic Act as amended, 16 USC Section 1a-2e and DO #35 A, places responsibility on the NPS to protect and regulate the use of
national parks, including their water resources and NPS water can only be sold or leased to facilitate the administration of a national park.
43.3 0
3 This parcel is owned by the Town of Truro, is bordered to the east by CCNS property, and is approximately 1200 feet from NUF and water supply infrastructure. A water
High 43.225_0 supply site on this parcel would require keeping a portion of the "Walsh Property" for Zone | wellhead protection. Preliminary modeling shows pumping at this site
(CCC Site) 43280 could result in additional saltwater upconing and increased sodium and chloride concentrations at the NUF Wellfield. Acquiring the two parcels to the south could
enable the well to be moved further from NUF. Pumping this site at a lower pumping rate in combination with another source may be a viable alternative.
43_2_0Walsh
4 This parcel owned by the Town of Truro is located south of Higgins Hollow Road and near Smalls Hill. The parcelis surrounded by National Seashore. The site (C-5) was
High 44.‘10‘0 previously explored including installation of test well and stream piezometers, and groundwater modeling, which indicate a withdrawal at this location would be
(Site C-5) (Site C5) limited by potential impacts to the Pamet River (~4,200 ft south) and possibly the Little Pamet River (~5,000 ft west).
This parcelis owned by the Town of Truro (Land Bank) and located east of RT 6 and southeast of Edgewood Way. There is conservation land to the northeast and the
.5 parcelis adjacent to the national seashore and appears to be undeveloped. It is located close to the Pamet River and potential streamflow impacts which would need
ngh_ 51910 to be assessed. This parcelis also located approx. 1,000 feet north of the closed Truro Landfill. This location is within the Chequesset flow lens rather than the Pamet
(CCCSite) flow lens.
This parcelis located south of Prince Valley Road and owned by the Town of Truro. The parcel is surrounded by National Seashore and access to the parcel would
6 need to be considered. Parcelis 3,000 feet from Great Pond and impacts to pond levels need to be evaluated. Itis located on the southern part of Truro and farther
High 60_1.0 from the system but is farther from the coast. This parcelis approx. 2,000 feet south of a former fuel oil spill site. This location is within the Chequesset flow lens

rather than the Pamet flow lens.




Preliminary Desktop Assessment for Favorable Well Sites in Truro, MA

Site ID A
- ParcelID ([Description
Favorability
This parcel was recently sold to Compact of Cape Cod Conservation Trust. There is potential to site a well on the Conservation Trust Parcel and extend the Zone | onto
7 39 78 0 the adjacent parcel to the southwest owned by Truro Conservation Trust. This location is proximal to the coast (~2,000 ft) and edge of Pamet Lens which could result
Moderate -7 in higher potential for saltwater intrusion. For comparison, Knowles Crossing wellfield is located <1,000 ft from the coast and has an eximated safe yield of 0.2 MGD.
(CCC Site) Itis also proximal to sensitive environmental receptors including Village Pond, vernal pools and wetlands which would need to be assessed. Due to potential impacts
39 77.0 to sensitive environmental receptors, this site is ranked as moderate.
g This privately owned parcelis surrounded by National Seashore and other privately owned parcels to the west. It is possible to develop a well on the northeast corner
Moderate 36_171.0 of the parcel but it would require purchase of the entire parcel and an overlap onto the privately owned parcel to the west. It is close to other public water systems for
the North Truro Campground.
9 37 10.0 This parcelis located west of South Highland Road and is privately owned and surrounded by National Seashore. There is potential to develop a well on the
Moderate -7 undeveloped western part of the parcel. Itis close to the coast and potential for saltwater intrusion would need to be assessed. There are vernal pools nearby.
43 118 0 The northern part of the parcel appears undeveloped with a structure located on the southern part of the property close to Long Nook Road. The parcelis surrounded
10 - by National Seashore to the north. A well could be located greater than 400 feet from the structure on undeveloped land. There is a privately owned parcel to the
Moderate southwest which would require ownership/easement for the undeveloped portion within the Zone I. However the parcelis in close proximity to Little Pamet River and
43_120_0 - . A .
potential impacts would need to be assessed. Topography of this parcel is highly variable.
11 47.9_0 These privately owned parcels are surrounded by National Seashore to the northeast and other privately owned parcels to the south and west. Awell could be
Moderate 47 6.0 developed on the eastern border of the parcel with a Zone | overlapping onto undeveloped areas of the neighboring parcels. It is ranked moderate due to proximity to
(CCC Site) 47 117.0 the Little Pamet River and quantity of parcels required to develop a well.
12 47_121.0
Moderate 157 199, These three undeveloped parcels are south of old kings highway and appear to be subdivisions for potential future development. If available, all three parcels would
) - need to be purchased to secure the necessary area for a Zone |. This location is ranked moderate due to its proximity to the Little Pamet River and potential impacts.
(CCCsSite) 47 142 0
51.80_0
51810 These parcels are located in the southern part of Truro and west of RT 6. There is potential to site a well located 400 feet west of RT 6 on parcel 51_80_0 and obtain
13 51.79 0 control/ownership of this parcel and adjacent parcels (6 parcels total) within the Zone I. The National Seashore is south of these parcels and within the potential Zone
Moderate I. There is a private ROW to the north (Keezer Court) which would need to be obtained and a driveway easement through the conservation property. This location is
(CCC Site) 51760 close to the Pamet River (~2,200 ft) and impacts would need to be assessed. This location is approximately 1,500 feet northwest of the closed Truro Landfill. This
51 87 0 location is within the Chequesset flow lens rather than the Pamet flow lens.
PRIV_ROW
14 51 61 0 This privately owned parcelis surrounded by National Seashore. There are structures located on the western part of the property by Collins Road. Itis possible to
Moderate -7 develop a well on the eastern part of the property in the undeveloped area. Itis ranked low due to proximity to Pamet River and the coast.
This privately owned parcelis surrounded by national seashore and one other privately owned parcel to the northeast. Structures appear to be located on the north
15 54 92 0 part of the property and it is possible to develop a well on the southern part of the property in the undeveloped area. It is ranked moderate due to its location in the
Moderate - southern part of Truro and feasibility to access this location. An assessor's search notes that this parcel can not be subdivided (no frontage). This location is within the
Chequesset flow lens rather than the Pamet flow lens.
6 This privately owned parcelis surrounded by the National Seashore. Awell could be located greater than 400 feet from the observed structure on undeveloped land.
Moderate 55200 However it is ranked moderate due to its distance in the southern part of Truro and its proximity to a former fuel oil spill site located approx. 1,500 feet to the

northeast. This location is within the Chequesset flow lens rather than the Pamet flow lens.
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Preliminary Desktop Assessment for Favorable Well Sites in Truro, MA

Site ID A
. ParcelID [Description
Favorability
North of Highland Camping Area. Several non-community water systems exist on the eastern part of the parcel. There is potential to site a well in the southwest area of
17 33 .32 0 the site which would overlap onto the National Seashore. This would require purchase of part of the undeveloped parcel. Assessors data indicates the parcel is
Low Campground |subject to a conservation easement granted to USA 4/2/10 for $2,400,000 per Doc 1137380 (no subdiv allowed + can only be used as campground + for conservation
+ passive outdoor recreation). It is located closer to the edge of the lens with potential concern for saltwater intrusion.
3740
18 3730 These privately owned parcels are surrounded by National Seashore and three other privately owned parcels. There are structures located on the parcel but a well
Low 37_1_0 could be potentially be developed on the northwest corner with a Zone | expanding onto undeveloped areas of the neighboring parcels. Itis ranked low due to
- proximity to the coast and quantity of parcels required to develop a well at this location.
3720
ng 39 1070 This privately owned parcel is used for sand and gravel mining. It is ranked low due to its land use.
ow
20 42 _146_0 There are two privately owned parcels located north of Great Hollow Road. Structures appear to be located in the southeast portion of both properties and there is a
Low large area of undeveloped land in the northwest. The combined parcels would have enough space for a well centered in the middle but would require purchase of both
42147 0 parcels. An existing house is within the potential Zone I. The parcels are also close to the coast and the potential for saltwater intrusion would need to be assessed.
21 s This privately owned parcelis surrounded by the National Seashore. There are structures located within the property and would require purchase of the entire property
Low - T to develop a well. It is also close to the coast, vernal pool and Pamet River.
47_136_0
22 Three privately owned parcels are located south of North Pamet Road and surrounded by the National Seashore. A well could potentially be developed on the
Low 47.168_0 easternmost parcel but would require purchase/easement of all three parcels. There are wetlands in this area and it is close to the Pamet River.
47_138 0
23 = 16 0 This privately owned parcelis surrounded by the National Seashore. A well developed on this parcel would require purchase of the entire property. The parcelis close
Low - to wetlands and the Pamet River.
This privately owned property is north of South Pamet Road and is surrounded by National Seashore. There is a structure on the southern part of property, but the
24 .
g 51 57 0 parcel extends to the north where a well could be developed greater than 400 feet from the structure on the property. It is ranked low due to wetlands to the north and
ow proximity to Pamet River and the coast.
25 1 50 G This privately owned parcelis surrounded by the National Seashore. There are structures located within the property and would require purchase of the entire property
Low - - to develop awell. It is also close to the coast and Pamet River.
o6 This privately owned property is south of South Pamet Road and is surrounded by National Seashore. There is a house on the property, but the parcel extends back to
3 51 65 0 the east where a well could be developed greater than 400 feet from the structure on the property. There are structures in the area south of the property but within the
ow national seashore. It is ranked low due to proximity to the Pamet River.
27 = 6 This privately owned parcelis surrounded by the National Seashore. A well developed on this parcel would require purchase of the entire property. The parcelis far
Low - from the water system.
28 244 5 This privately owned parcelis surrounded by the National Seashore. A well developed on this parcel would require purchase of the entire property. The parcel s far
Low - from the water system.
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Preliminary Desktop Assessment for Favorable Well Sites in Truro, MA

Site ID A
. ParcelID [Description
Favorability
40_127 0
40_128 0
29 These privately owned parcels are located southeast of South Highland Road and north of Fair Winds Passage. They are all developed as residential lots and are
CCC Site 40_129.0 adjacent to the National Seashore to the northeast. This location was identified as a potential future water source by the Cape Cod Commission. However it is unlikely
40 130 0 that a new well source could be developed in this location due to the inability to own/control the Zone | area.
40_155_0
40_156_0
40_157 0
40_158 0
46_361_0
30 These privately owned parcels are located west of Castle Road and were identified by Cape Cod Commission as a potential future water supply source. However, the
CCC Site 46_362 0 parcels are proximal to the Little Pamet River and public roadways which would limit the ability to own/control the Zone | for a potential new well source.
46_363_0
46_375_0 . . o . .
31 These parcels are located south of RT 6 and were identified by Cape Cod Commission as a potential future water supply source. However, the parcels are proximal to
CCC Site 46_374_0 the Little Pamet River and public roadways including RT 6 and Blackfish Road which would limit the ability to own/control the Zone | for a potential new well source.
46 213 0 Several other privately owned parcels surrounding these parcels would need to be owned/controlled to devleop a wellin this locaiton.
47_155_0
32 47 92 0 These parcels are located east of RT 6 and were identified by Cape Cod Commission as a potential future water supply source. However, the parcels are proximal to
CCC Site 4 60 the Pamet River and public roadways including RT 6 which would limit the ability to own/control the Zone | for a potential new well source. Several other privately
7_156_

47_154 0

owned parcels surrounding these parcels would need to be owned/controlled to devleop a well in this locaiton.
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Provincetown-Truro Water Supply Sources

Public Water Supplies

Knowles Crossing

South Hollow NTAFB Wells

North Union Field

@ Quail Ridge Site
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Schematic diagram, not to scale
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(NUF Model, 2011 Scenario 1)
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* Sodium 100 ppm
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Pre-Pumping Groundwater Conditions with Saltwater Interface
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NUF Site Geologic Cross-Section
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Quail Ridge Pumping
Sodium Concentrations
(DW Guideline 20 mg/L)

NUF-1 and NUF-2 Na+ concentration (mg/L) NUF-1 and NUF-2 Na+ concentration (mg/L) NUF-1 and NUF-2 Na+ concentration (mg/L)
Scenario 1 Scenario 2 Scenario 3
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Quail Ridge Pumping
Chloride Concentrations

(SMCL 250 mg/L)
NUF-1 and NUF-2 Cl- concentration (mg/L) NUF-1 and NUF-2 Cl- concentration (mg/L)
Scenario 1 Scenario 2 Scenario 3
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