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To: Town of Jamestown, RI

Erom: Robert F. Fwrari, PE

CC: Jeffrey Sal^m - Owner, 14 Seaview Avenue, Jamestown, RI

Date: February 16, 2024

RK Water Supply Evaluation 14 Scaview Avenue, Jamestown M

Due to rqieated water supply problems experiaiced by the owner, NWSI has conducted several
evaluations of the existing water simply well, well water characterization and treatment system at
14 Seaview Ave. Jamestown, RI 02835 (Map 7, Lot 135). The problems reported by Ae owner,
and validated by NWSI have included inadequate well capacity, extremely poor water quality,
and periodic loss ofweU water supply.

The existing residential well is installed to a depth of approximately 500 ft. BGS, located in the
NW comer of the parcel, immediately adjacent to the driveway and Seaview Avenue. The well
pump is installed at a depth of 350 ft. BGS to maximize storage within the borehole. Due to
water supply capacity problems, the well has undergone re-development efforts (Lemme Well
Services), demonstrating a maximiim effective yield of 1. 1 gpm.

Due to extremely poor water quality (see Table 1, below), a whole-house reverse osmosis (RO)
water system QHelleobrand H4-2000) and 500-galion water storage tank were installed in 2018.
This RO capacity and storage volume is necessary to meet tfae water supply requirements of the
3-bedroona, 3-batiiroom residence. The RO system requires a feedwater fiowrate of
approximately 6 gpm to function correctly. At die time of installation, the submersible well
pump was increased in capacity to 7 gpm (1.5 HP) to meet the RO feedwater requirements.

Due to the limited well yield/recharge the well experiences excessive drawdown, ultimately
dewatering the well, resulting in multiple loss-of-service events during the 2023 summer season.
The drawdown recovery, accessary to reactivate the well, is extremely slow resulting in long
periods with no water supply.

Well W ter Characterization

NWSI obtained samples ofAe raw well water m January 201 8 and Febmary 2024 to assess die
water characterization, summarized m Table 1. The raw well water demonsti-ates significantly
elevated total dissolved solids (TDS) including extremely elevated chloride (1, 160 nng/L & 1,290
rag/L) and sodium (450 mg/L & 1,050 mg/L). Calcium (270 mg/L & 222 mg/L) and magnesium
(67 mg/L & 70.2 mg/L) are also extremely elevated, resulting in a massive total hardness content
in the water. These four (4) contammants clearly demonstrate the water supply well is under
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seawater mfluence. This raw well water characterization significanfly exceeds the USEPA and
RIDOH driakin water limits for TDS and chloride and also exceeds Ae USEPA Health
Adviso Limits for sodium and man anese maadatin treafanent.

Table 1
Summary of Raw Wdl Water Characterization

14 Seaview Avenue, Jamestown M
Paramder
H-Held
H-Laborato

Total Dissolved SoUds TDS
S eciflc Conduclance
Alkalini asCaCO,)
Chloride
Sulfate
Calcium
Ma esium
Total Hardness asCaCOa
Iron
Maflffaaese
Potassium
Sodium
Zinc

Januar 3 2018

7. 1 s.u.
2200m

4000umhos/cm
130m

1, 160m
121
270
67
950 n-:
0. 12 ..
0.48 n

450
0.021 m

Februar 5 2024
7.40 S.IL
7. 83 s.u.

3460m
4 160 umhos/cm

120m
1290
163 /L
222
70.2
843 ..

0. 199 :
0.0295

6. 17 .
1050 IT.

0.0302

The water aiialyses identify another extremely serious problem. In general, coastal wells in
Jamestown often demonstrate an increase in salinity (measured as sodium, chloride, TDS and/or
Specific Conductance) during the summer period when water withdrawals and aquifer stress are
at maximum. However, the well at 14 Seaview Avenue demonstrates seriously elevated salinity
during &e winter season during a period of low stress. This indicates the well is under relatively
strong seawater mfbence.

Furthermore, Ae well water characterization has degraded from 2018 to 2024 with significant
increases in chloride and sulfate, and a massive increase in sodium, following implementarion of
fhe reverse osmosis treatment system. This potentially indicates the water quality m the aquifer
underlying this parcel is degrading due to the necessary on-site discharge of the concenfa-ated RO
reject wafer (2. 5X concentration factor). The trend of water quality degradation can be
anticipated to contume as long as the RO reject water is discharged on-site.

Alternatives for On-Site Water Su I Develo meat

NWSI has evaluated alternatives to develop a new on-site water supply, including the following:

. H -Frack the Existin Well: This methodology has been successfal to increase the
yield of bedrock wells. However, the well at 14 Seaview Avenue has very limited
fracturmg, whidi in-turn limits the potential to develop additional water supply yield by
hydro-fracking. Another consideration is that hydro-fi-acking the well to increase
recharge woirid likely result in greater iatmsion of seawater water, further degrading an
already poor raw water quality.
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. Drill a New Well: The existing well is located on the western portion of the residential
parcel. The frontage area of this parcel is disqualified because it is in close proximity to
Seaview Avenue and neighboring lots (OWTS), aad is in a flood zone, all representing
contaminant Ihrcafs. The opea, rear area of the parcel extending firom the residential
structure to the shoreline has access for well drilling. However, this location is
disqualified due to proximity to Ae on-site wastewater disposal system (OWTS), and is
also in a flood zone. Purthennore, this alternative location increases the oteotial for
brackish water intrusion into the well. Siting a new water supply well on this 0.611-acre
lot would result in non-conformance with the r uired rotective setback from the
0 T and increase the otential for contammadon of the water su 1 well.

Sumina Condasions:

The existing residential well has an effective recharge/yield of ̂1. 1 gpm which is inadequate to
support a single-family residence. Furthennore, the well demonstrates limited j6-acturing and
recharge, which is not unexpected for the bedrock in tins area of Jamestown. As a result, there is
no ex tationthath dro-fracturin would measurabl increase Ihe well iel and would likel
de d aer uali due to increased sea water intmsion.

There is no realistic alternative for drilling a new water suiq>ly well on this parcel, due to
proximity to unacceptable contaminant threats. Additionally, there is no realistic expectation that
a modest relocation ofAe well positiou on this site, would result m intersecting more favorable
bedrock/geologic conditions to provide improved weU capacity or water quality.

Finally, this residence has previously implemented a reverse osmosis system for desalinization of
the brackish well water. However, the well tass insufificient edacity to meet the RO feedwater
requirements for sufficient duration to satisfy the water demands. Furtfaermore, there is very
strong evidence Aat the disposal of the RO reject water is fiirfher degrading ifae water quality m
tfae underlying aquifer.

The loss of an adequate water supply, and degraded groundwater quality represent a significant
public health and safety threat. It is strongly recommended that this residence pursue a
connection to the municipal water distribution system, as the optimum means to resolve the
water supply and water quality problems.
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