2008 Sairce Water Assessment
SOUTH SHORE WELLHEAD PROTECTION AREA

SUMMARY

The South Kingstown Public Services Departmentrtans threeactive wells in the South Shovéellhead
Protection Area (WPA), anirregular shaped region locatatbng the boundgrbetweerSouth Kingstown and
CharlestownRhode Islandfigure 1). The South Shor&/HPA consists ofhreeactive wells(Gravel Packed
Well #1: 16156231, Gravel packed #2: 1615682 and Gravel Packed #3: 1615623. The South Shore
WHPA coversapproxmately 1426acres and consists mostlyfofestedand table 3. Resultof thepollution
risk assessment ftihhe South Shore WHPAre summarized in table 1.

Overall the WHPA was given a score3ff meaning it has moderatepollution risk. Arankingof
MODERATE means that the water could become contaminated one day. Protection efforts are important to
assure continued water quality.

For further information please contact Beuth Kingstown Public Services Departmieciated ab09
Commodore PeyrHighway, Wakefield, Rl 02878101) 789-3991 x2250 Additional information on this
assessment is found below.
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Figure 1. Location of the South ShoreWHPA.
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Table 1. Summary of pollution risk results for South Shore WHPA

Risk Indicator

Calculated Value - Risk
Rating (score)

Explanation

Wellhead Protection Area Land

Use

1. High Intensity Land Use

5% - Low (0)

Existing or potential pollution sources

2. Pollution Sources within inner
protective radi
of well

No data- Mediunt (5)

3. Pollution souces per acre
throughout WHPA, excluding
inner protective radius

No data- Mediunt (5)

Water Quality

4. History of Contaminant
Detects within the last 5 years

O1/ 2 imedium(s)

No violations of the standards for
regulated contaminants (excluding
backria and nitrates) have been
identified. However, there have be€
detections below levels considered
acceptable by USEPA. This indicat
the need for continued monitoring.

Low level detections of unregulated
contaminanthloroformhave
occurred, suggding that the water
supply is susceptible to
contamination.

5. Source Water Bacteria Detect
within the last 5 years

Fecal coliform detected 1
timei High (10)

Fecal coliform bacteria were detecte
1 times. Corrective action was take
and resampling reealed that the
problem had been corrected.

6. Maximum nitratel nitrogen
(NOs-N) concentration in the las
5 years

0.86mg/Li Medium (5)

Nitrate levels in groundaterare
somewhahigher than background
levels, which may indicate
contribution from humaactivity.

Overall Rating

30- Moderate

Moderate

Note: A ranking of MODERATE
means that the water could become
contaminated one day. Protection
efforts are important to assure
continued water quality.

Notes:

!No data are present for this risk indima therefore the risk rating of moderate is automatically assigned.

Although data are not available there may still be pollution sources present.
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UNDERSTANDING THE ASSESSMENT

WHY WAS THE ASSESSMENT DONE?

The Safe Drinking Water Act (SDWA) Amendmentsl&@6 required states to develop and implement source
water assessment programs (SWAPSs) to analyze existing and potential threats to the quality of the public
drinking water throughout the state. Using these programs, most states have completed saurce wate
assessments for every public water systefrom major metropolitan areas to the smallest towns. Even

schools, restaurés and other public facilitiethat have wells or surface water supplies have been assessed. A
source water assessment is a studiraport, unique to a water systéimat provides basic information about

the water used to provide drinking water. States are working with local communities and public water systems
to identify protection measures to address potential threats to soudrasafg water.

In Rhode IslandRI HEALTH's Office of Drinking Water Quality administetise Source Water Assessment
Program.

WHAT AREA WAS EVALUA TED FOR THIS ASSESSMENT?

The source water protection area, the area evaluated for this assessmeatitisaharea surrounding a public

water supply well or an intake on a surface source. For a public water supply well this is the wellhead
protection area (WHPA)The WHPA § the estimated area from which groundwate surface water will

flow from under severe pumping conditiand his can also be statedthe maximum estimated area that water
withdrawn from the welWill ever be drawn from. For most bedrock wells, this area is a volume dependent
circle For wells in sand and gravttis area is genally not a circle, but an irregular shape determined by
sedimentary deposits and pumping rate. The source protection area for surface water sources is generally the
watershed of the surface waterbody.

WILL THE POTENTIAL C ONTAMINATION SOURCES IDENTIFIED IN THE SANTIARY
SURVEY CONTAMINATE M Y SOURCE?

Potential contamination sources identified in sanitary surveys are facilities that typically use, produce, handle or
store contaminants of concern, which, if improperly managed, could find their way to a sbptiblic

drinking water. It is important to understand that a release may never occur from a potential contamination
source, provided it is using good management practices. Many potential contamination sources are regulated at
the federal level, theate level, or bothto reduce the risk of a release. There are a number of methods that
waster systems can use to work cooperatively with potential contamination sources. These often involve
educational visits and inspections of stored materials.

HOW SHOULD THIS ASSESSMENT BE USED?

This assessment should be used to plan for improved protection of public drinking water sources. Additional
information may also be useful such as identification of theyEa® flood plain, tax map information, soils
information or highdensity development areas. This assessment is a good starting place for planning protection
programs.Communities shouldact now to protect valuable water supply resourcesonce contamination

occurs cleanup is costly and sometimes techniclylinfeasible. Additionally, unprotected watersheds and
wellheads can lead to deterioration of water quality that may eventually lead to higher treatment costs.
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EXPLANATION & DETERMINATION OF POL LUTION RISK
FACTORS

Overview
This Source Water Assessmena s compl et ed using the fAiGuide to Updati
Protection Plans, Versioni32 0 1 ®\d | risk indicator ratinAsimmagofe obt ai

methods as well as calculated risks is presented here.

Risk Factor 1.High Intensity Land Use

High intensity land use watetermined using Rhode Island GIS (RIGIS) land use data (2003/2004 data). Land
uses within the WHPA were calculated using ArcView 9.3 (ESRI) and then aggregated based on land use
categories defined in ttfdANAGE model. The MANAGE model assigns RIGIS land use types into a reduced
number of categories, 11 of which are identified as High Intensity Land Use (table 3). The MANAGE model is
a GIS based tool that informs decisions about environmental riskgatedowith land use. Technical
documentation for MANAGE model can be viewed http://www.uri.edu/ce/wg/NEMO/Tools/mapping.htm

The percentage of high intensity land use in the WHPA urtddy $s then compared to the rating scale for risk
indicator 1 High intensity land useA summary of all land uses found within theSouth ShoreWHPA

reveals that5% of the WHPA is considered to be developed as high intensity land use, corresponding

with a risk rating of low.

Risk Indicator Rating (Score)
Low (0) Medium (5) High (10) Extreme (25)
1. High intensity land us¢ <10% 10-24% 25-50% >40%

Table 2. South ShoreWHPA Land Use

% of

Total  Total

Land Use Area Land
(MANAGE Code & Description) (acres) Use
[1] HD Res.(>8 /ac) 0 0.0%
[2] MHD Res.(47.9/ac) 6.0 0.4%
[3] MD Res.(13.9/ac) 1156 8.1%
[4] MLD Res.(0.50.9/ac) 52.8 3.7%
[5] LD Res.(<0.5/ac) 10.1 0.7%
[6] Commercial 2.8 0.2%
[7] Industrial 0 0.0%
[8] Roads 15.3 1.1%
[9] Airports 0 0.0%
[10] Railroads 0 0.0%
[11] Junkyards 0 0.0%
[12] Recreation 0.8 0.1%
[13] Institution 0.3 0.0%
[14] Pasture 29.8 2.1%
[15] Cropland 41.0 2.9%
[16] Orchards 2.3 0.2%
[17] Brush 0 0.0%
[18] Forest 1077.8 75.6%
[19] Barren 0 0.0%
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[20] Wetland 22.7 1.6%

[21] Water 486  3.4%
[22] Transitional 0 0.0%
Total (acres) 1426.0 100.0%
Total High Intensity Land Use 67.7 5%

*High intensity land uses are highlighted in yellow

Legend
high density residential

- commercia, industrial, junkyards
transportation
institutional

croplands and orchards

] south Shore wHPA

2008 SWAR South Kingstown Public Services Dept., South Shore WHPA, Wells 1, 2 and 3 6 of 31



Table 3. Land Use Aggregaions Utilized in SWAP Reports (Updated to correspond with RIGIS
2003/2004 Land Use Data)

High
MANAGE MANAGE Intensity
Code Category RIGIS Category and Code Land Use
1 HDR High Density Residential (111) X
Commercial/Residential Mixed (151) X
2 MHDR Medium High Density Residential (112) X
3 MDR Medium Density Residential (113)
4 MLDR Medium Low Density Residential (114)
5 LDR Low Density Residential (115)
6 COMMERCIAL Commercial & Services (120) X
Other (147) X
Commercial/IndustrieMixed (152) X
7 INDUSTRIAL Industrial (130) X
8 ROADS Roads (141) X
9 AIRPORTS Airports (142) X
10 RAILROADS Railroads (143) X
11 JUNKYARDS Waste Disposal Areas (145) X
12 RECREATION Developed Recreation (161)
Urban Open Space (162)
Cemeteries (163)
13 INSTITUTION Water and Sewage Treatment Facilities (14 X
Institutional (170) X
14 PASTURE Power Lines (146)
Pasture (210)
15 CROPLAND Cropland (220) X
Confined Feeding Operations (240) X
16 ORCHARDS Orchards, Groves\urseries (230) X
17 BRUSH Idle Agriculture (250)
Brushland (300)
18 FOREST Deciduous Forest (410)
Softwood Forest (420)
Mixed Forest (430)
19 BARREN Beaches (710)
Sandy Areas other than Beaches (720)
Rock Outcrop (730)
Strip Mines, Quarries, Gravel Pits (740)
Mixed Barren (760)
20 WETLAND Wetland (600)
21 WATER Water (500)
22 Assigned to MD Res. Unless otherwise specified Transitional Areas (750)
Notes:

Manage code: The numeric category that MANAGE metiradips land use data by.

Manage category: The descriptive category that MANAGE method groups land use data by.
RIGIS category and code: The RIGIS land use category and associated code number

High Intensity Land Use: land uses designated in MANAGE as bavigreater potential pollution

load. The designations as presented above were used in the SWAP reports and are provided here

for reference.
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Risk Factor 2 & 3: Pollution Sources Within Inner Protective Radius and Per Acre Throughout the

WHPA

Information on the presence or absence of pollution sources within the inner protective radius of the well can
usually be obtained through the Rhode Island Department of HRARIOH) Sanitary Surveyand Waivers

The most recerRIDOH Waiverof the South Shor&VHPA was completedh 2006 for the previous delineation

of the WHPA, which was smaller then the new updated delinealibeWaiverdoes not provide an analysis

of pollution sources within the inner protective radius nor a per acre count of potentiassbtwoghout the
WHPA. Therefore, Risk Factori2Pollution Sources Within Inner Protective RadausdRisk Factor 3

Pollution Sources Per Acre Throughout the WHPWere both set dfledium. TheWaiveris included as an
attachment.

Risk Indicator Rating (Score)
Low (0) Medium (5) High (10) Extreme (25)
2. Pollution sources within inner 1 (set by
protective radius (400 ft of 200 ft 0 defaul) 2-3 >3
of well)
3. Pollution sources per acre
throughout WHPA, excludin 0.1- 0.5 (set
inner?orotective radius (mult?ply by <0.1 by defatflt) 05-1 >1
10)

Risk Factor 4, 5 & 6: History of Contaminant, Bacteria and Nitrate-Nitrogen Detections

Laboratory resultéor samples collected frothethreeactive wells in the&south Shor&VHPA (Gravel Packed
Well #1, Gavel Packed Well #2 and Gravel Packed We)lw8re obtained from Rhode Island Department of
Health RIDOH) andused to determine risk factors 4, 5 and®.Wells 1, 2and3 arelessthan 1,000 ft apart
the wells were assessed as one for the purpdses @nalysis and only one risk rating score is provided

risk factors 4, 5 and.6

Risk Factor 471 History of contaminant detectionswithin the last 5 yearswasdetermined by reviewing all
contaminant detections the laboratory records (excludingdieria, nitrogen, sodium, calcium and
magnesium).A risk rating for each contaminant above the detection liragthen assigned based on the
Maximum Contaminant Level (MCL). The MCL is based on either Rhode Island or EPA drinking water
standards and &ibory levels. The highest risk rating observed was used to set the total risk ratitig for

WHPA. Risk factor 4 forSouth Shore WlIs 1,2 and3 was set at mediuno violations of the standards for
regulated contaminants (excluding bacteria and ngtydtave been identified. However, there have been
detections below levels considered acceptable by USEPA. This indicates the need for continued monitoring.

Although the risk rating is set atediumfor the WHPA low level detections of unregulatedntaminant
chloroformhave occurred, suggesting that the water supply is susceptible to contamination.

Additionally, sodium levelsare approaching0 mg/L inall three South Shore wells. Sodium levels in Well #1
ranged from 12.8 16.2 mg/L; Well #2 raged from 11.7 16.9 mg/L and Well #3 ranged from 10.8.7.2

mg/L, during the monitoring periodCalcium, sodium and magnesium data are not analyzed as contaminants
(risk factor 4) as they are naturally occurring. However, sodium is reviewed whendewsistently approach

or exceed 20 mg/L because sodium and chloride are indicators of contamination from road salt and can also
indicate the presence of other runoff pollutants.
with 20 mg/L aghe guidancéevel for those on a restricted sodium diet (EPA-&Q9-011, 2009 Edition of

the Drinking Water Standards and Health Advisories, October 2009). This is not an official contamination
level; however, sodium concentrations approaching orezhing 20 mg/L should be reported.

Risk Factor 57 Source Water Bacteria Detections within the last 5 yeamnwas determined by viewing all

available bacteria data for each well. The number of bacteria sample detections was used to determine the risk
rating. Risk factor 5 foSouth Shore WlIs 1, 2and3 was set aHighi Fecal coliform bacteria were detected 1
times. Corrective action was taken andaenpling revealed that the problem had been corrected.
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Risk Factor 67 Maximum nitrate -nitrogen (NO3-N) concentration in the last 5 yearsvas determined by
viewing all detections of nitrateitrogen in the laboratory record fall the wells in the WHPAThe maximum
observed nitrataitrogen valuevas0.86mg/L NO3N. This nitrate-nitrogen valueorreponds with a risk
rating ofmediumi nitrate levels in groundwater asemewhahigher than background levels, which may
indicate contribution from human activity.

The yearly maximum and average nitrogen valueshisMWHPAwere plotted and the dateviewed for trends.
There does not appear to be an observable upward or downward trend imititogien valuesn the WHPA

Risk Indicator Rating (Score)
Low (0) Medium (5) High (10) Extreme (25)
Trace
4. History of contaminant (MaX|_mum Less than Y2 | Greater than 2 Greater than
detections within the la&t years value is less MCL MCL MCL
than 10% of (violation)
MCL)
One or more One or more
Less than 5%| Greater than Fecal coliform Fecal coliform
5. Source water bacteria detectiol of samples | 5% of samfes | samples is
within the last 5 years have detected| have detected sar?jgtes above water
total coliform | total coliform g:te:c;ioi quality
standards*
?Ng”;ﬂ;“gé?l:g;i‘gg;o%e;e as| <O5MOL | 0.52mglL 25 mg/L >5 mg/L
years NO3-N NO3-N NO3-N NO3-N

*|t is assumed for the purposes of the SWAP that if fecal coliform samples are found to be in violation that the
cause of the contamination was identified and corrected. Therefore, no bacterial samples are tamked in t
extreme category.

Additional Optional Assessment Stepstmpervious Surface Analysis

Although an impervious cover analysis is not included as a risk assessment indicator it is an important
consideration when performing a pollution risk assessmentigiAdmount of impervious surface generally is
associated with higher amounts of stormwater runoff. Stormwater runoff can transport harmful contaminants
into surface water bodies as it flows over impervious surfaces such as roads, parking lots and abmmerci
facilities. Impervious surfaces also impede precipitation from reaching groundwaters, reducing recharge. The
risk rating scale for percentage of impervious surface is as follows:

Risk Indicator Rating

Low Medium High Extreme
Percentage of impeious surface 0 o o o
i WHPA <10% 10-14% 15-25% >25%

Impervious surface coverage for tBeuth Shor&VHPA was calculated in ArcView 9.3 (ESRI) using the
Rhode Island Impervious Surface Coverage available from RIGIS (Rhode Island Geographic Information
System). The percentage of impervious surface foun8auth Shor&HPA is 7%, corresponding to a risk
raging oflow.
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Figure 3. Impervious surfaces in and around theSouth ShoreWHPA.

|:| pervious surface
|:| impervious surface
[ south shore wHPA

2008 SWAR South Kingstown Public Services Dept., South Shore WHPA, Wells 1, 2 and 3 100f 31



REFERENCES

Rhode Island Geographic Information Systems (RIGIS), Geospatial Datdable at
http://www.edc.uri.edu/RIGIS/

Rhode Island Department of Health, 2007, Sanitary Survey Report for the WesterlyDafadetment.
Obtained from Rhode Island Department of Health.

Rhode Island Dgartment of Health and URNEMO Program, 201,0Guide to Updating Source Water
Assessments and Protection Plans.

Rhode Island and Providence Plantations, RuleRaguilationdPertaining to public Drinking Water, as
AmendedApril 2009, R4613-DWQ

USEPA Naional Primary Drinking Water Regulations (Factsheet), EPABD8-004, May 2009

2009 Edition of the Drinking Water Standards and Health Advisories, October 2009, EFRACE2Q11

2008 SWAR South Kingstown Public Services Dept., South Shore WHPA, Wells 1, 2 and 3 110f 31


http://www.edc.uri.edu/RIGIS/

ATTACHMENT 1: EXPLANATION OF RISK RATING SYSTEM (from 20 10 Guide to Updating SWAPS).

Wellhead Protection Area RATING
RISK INDICATOR Low Medium High Extreme So;g;j?sre Sotlj_\’tgti?]hore
0 5 10 25 5
Wellhead Protection Area land use
1. High intensity land use. <10% 10 - 24% 25 - 40% > 40% 5% 0
Existing or potential pollution sources
2. Pollution sources within inner protective radius (400’ or
200') of well. 0 L 2-3 >3 Nd? 5
3. Pollution sources per acre throughout WHPA, excluding ) )
inner protective radius. Multiply this number by 10. <01 01-05 05-1 >1 Nd? 5
Water quality
Trace * <1/2 MCL >1/2 MCL Violation <1/2 MCL 5

4. History of contaminant detects within last 5 years.
Fecal coliform

) - Total coliform detected; cause Fecal . .
5. Source water Bacteria detects within 5 years. none detection identified and coliform violation 1 Fecal coliform detection 10
corrected
y%arr\élaxmum nitrate-nitrogen (NOs-N) concentration in last 5 < 5mg/l 5-2mgll >2-5mgll > 5 mg/l 0.86 mg/L 5
Maximum 0 30 60 150
Overall Ranking - Sum of all risk ratings. 07 19 2071 59 607 100 > 100 30
Notes:
! Trace = Less than 10% contaminant MCL
. Although the data is not available there may still be pollution

? Indicates that no data is present for this risk indicator, therefore the risk rating of moderate is automatically assigned
sources present
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ATTACHMENT 2: DEPARTMENT OF HEALTH RECORDS FOR
CONTAMINANTS, BACTERIA, AND NITRATES
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South Kingstown; South Shore WHPA; Wells #1 (1615623-01), Well#2 (1615623-02) and Well #3 (16156253-03)

South Kingstown, South Shore Wells 1, 2and 3
Wells 1,000 ft apart and therefore freated as one well

Bacteria Risk
Risk Rating: High - Fecal coliform bacteria was detected 1 times. Corrective action was taken and re-sampling revealed that the problem had been corrected.

Date Well Description Wall 1D ANALYTE NAME C
17-Mar-03 GRAVEL PACKED WELL #1 | WLOOD1 COLIFORM, FECAL 1]
01-Jul03 GRAVEL PACKED WELL#1  WLOO1 COLIFORM, FECAL 0
16-Sep-03 GRAVEL PACKED WELL#1  WLOO1 COLIFORM, FECAL 0
23-Mar-04 GRAVEL PACKED WELL#1  WLOOD1 COLIFORM, FECAL 0
17-Mar-03 GRAVEL PACKED WELL#1  WLOD1 COLIFORM, TOTAL (PRE-TCR) (0
01-Jul03 GRAVEL PACKED WELL#1  WLOD1 COLIFORM, TOTAL (PRE-TCR) (0
16-Sap-03 GRAVEL PACKED WELL#1  WLOD1 COLIFORM, TOTAL (PRE-TCR) |0
06-Jan-04 GRAVEL PACKED WELL#1 WLOD1 COLIFORM, TOTAL (PRE-TCR) (0
06-Jan-04 GRAVEL PACKED WELL#1 'WLOD1 COLIFORM, TOTAL (PRE-TCR) (0
23-Mar-04 GRAVEL PACKED WELL#1 /WLOD COLIFORM, TOTAL (PRE-TCR) (0
29-Aug-06 GRAVEL PACKED WELL#1 'WLOD1 COLIFORM, TOTAL (PRE-TCR) (0
18- Dac-06 GRAVEL PACKED WELL#1  WLOD1 COLIFORM, TOTAL (PRE-TCR) |0
1 6-Fab-07 GRAVEL PACKED WELL#1 WLOD COLIFORM, TOTAL (PRE-TCR) (0
1 53-Mar-07 GRAVEL PACKED WELL#1 'WLOD1 COLIFORM, TOTAL (PRE-TCR) (0
09-May-07 GRAVEL PACKED WELL#1 | WLOD1 COLIFORM, TOTAL (PRE-TCR) (0
29-Jun-07 GRAVEL PACKED WELL #1 | WLOOD1 COLIFORM, TOTAL (PRE-TCR) (0
0
0
0
0
0
1]
1]
1]
1
1]
1]
1
1
1]
1]
0
0

31-Juko7 GRAVEL PACKED WELL#1 'WL0O1 COLIFORM, TOTAL (PRE TCR)
10-5ep-07 GRAVEL PACKED WELL #1 | WL0O1 COLIFORM, TOTAL (PRE-TCR)
20-Nov-07 GRAVEL PACKED WELL #1 | WL0O1 COLIFORM, TOTAL (PRE-TCR)
11-Mar-08 GRAVEL PACKED WELL #1 | WL0O1 COLIFORM, TOTAL (PRE-TCR)
11-Jun-08 GRAVEL PACKED WELL #1 | WL0O1 COLIFORM, TOTAL (PRE-TCR)
15-Jul-08 GRAVEL PACKED WELL#1 'WL0O01 COLIFORM, TOTAL (PRE-TCR)
17-Mar-03 GRAVEL PACKED WELL #2 WL0O02 COLIFORM, FECAL

01-Juk03 GRAVEL PACKED WELL #2  WL002 COLIFORM, FECAL

08-Jul-03 GRAVEL PACKED WELL #2 WLOOD2 COLIFORM, FECAL Dataction
23-Mar-04 GRAVEL PACKED WELL #2 WLO0D2 COLIFORM, FECAL

17-Mar-03 GRAVEL PACKED WELL#2 WLO02 COLIFORM, TOTAL (PRETCR)

01=Jul03 GRAVEL PACKED WELL #2 WLOOD2 COLIFORM, TOTAL (PRE-TCR) Detection
08-Jul-03 GRAVEL PACKED WELL #2 WLO0D2 COLIFORM, TOTAL (PRE-TCR) Dataction
23-Mar-04 GRAVEL PACKED WELL #2 WL00D2 COLIFORM, TOTAL (PRE-TCR)

1 0-Jul-06 GRAVEL PACKED WELL #2 WL00D2 COLIFORM, TOTAL (PRE-TCR)

29-Aug-06 GRAVEL PACKED WELL#2 WLOO02 COLIFORM, TOTAL (PRE TCR)

18-Dec-06 GRAVEL PACKED WELL #2 WL0O02 COLIFORM, TOTAL (PRE-TCR)

1ot
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South Kingstown; South Shore WHPA; Wells #1 (1615623-01), Well #£2 (1615623-02) and Well #3 (1615623-03)

16-Feb-07
13-Mar-07
09-May-07
29-Jun-07
S1-Juk07
10-Sap-07
20-Mav-07
11-Mar-08
11-Jun-08
15-Jul-08
17-Mar-03
16-Sep-03
23-Mar-04
17-Mar-03
16-Sep-03
23-Mar-04
10-Jul-06
29-Aug-06
18-Dac-06
16-Feb-07
13-Mar-07
08-May-07
29-Jun-07
31-Jul07
10-Sep-07
20-Nov-07
11-Mar-08
11-Jun-08
15-Jul-08
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GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #2
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3
GRAVEL PACKED WELL #3

WLoon2
WLoo2
WLoo2
WwLooz
WLoon2
WLoo2
WLoo2
WLoo2
WLonz
WLoo2
WLOD3
WLOD3
WL0O3
WLoo3
WLOD3
WL0O3
WLOO3
WL003
WL003
WLOO3
WLoO3
WLOD3
WLoO3
WLoo3
WL0O3
WLOD3
WLoO3
WLOO3
WL003

COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR})
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, FEGAL

GOLIFORM, FEGAL

COLIFORM, FECAL

COLIFORM, TOTAL (PRE TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
GOLIFORM, TOTAL (PRE TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR}
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
GOLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE-TCR)
COLIFORM, TOTAL (PRE TCR)

clolooloococ|ooc|lojloo|loo oocjooo|o oo oo oo o oo

2ot
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South Kingstown; South Shore WHPA; Wells #1 (1615623-01), Well #2 (1615623-02) and Well #3 (1615623-03)

Contaminant Risk

Low level detections of unregulated contaminant Chloroform have occurred, suggesting that the water supply is susceptible to contamination.

Risk Rating: Medium - No violations of the standards for regulated contaminants (excluding bacteria and nitrates) have been identified. However, there have been detections below levels
considered acceptable by USEPA. This indicates the need for continued monitoring.

Date Wall Description Weall 1D ANALYTE NAME Conc.  Units MCL MCL Source Risk rating
unregulated, reported advisory level of 30 ug/L
from WHO 1984 as reportad in
13-AUg-03 GRAVEL PACKED WELL #2 'WL0D02 CHLOROFORM 07 UGEL 30 ugdL (0.030 mayL) waww.atsdr.ode.gov Low
unregulated, reported advisory level of 30 ug/lL
from WHO 1984 as reported in
10-Aug-04 GRAVEL PACKED WELL #2 'WL002  CHLOROFORM 0.7 UGL 30 ug/L (0.030 mg'L) wwew.atsdr. cde.gov Low
unregulat ed, reported advisory level of 30 ug/lL
from WHO 1984 as reportad in
10-Aug-04 GRAVEL PACKED WELL#2 WL002 CHLOROFORM 07 UG L 30 ug/L (0.030 ma'L) waww atsdr.cde.gov Low
unregulated, reported advisory level of 30 ug/'L
from WHO 1984 as reported in
29-Aug-05 GRAVEL PACKED WELL #2 'WL0D02 CHLOROFORM 0.6 UGL 30 ugdL (0.030 mayL) waww.atsdr.ode.gov Low
unragulated, reported advisory level of 30 ug/lL
from WHO 1984 as reported in
10-Jul-06 GRAVEL PACKED WELL #2 'WL002  CHLOROFORM 0.6 UGL 30 ug/L (0.030 mg'L) wwew. atsdr. cde.gov Low
unregulat ed, reported advisory level of 30 ug/lL
from WHO 1984 as reported in
10-Sep-07 GRAVEL PACKED WELL#2 WL002  CHLOROFORM 06 UGL 30 ug/L (0,030 mg/'L) www atsdr.cde.gov Low
unregulated, reported advisory level of 30 ug/'L
from WHO 1984 as reported in
29-Aug-05 GRAVEL PACKED WELL #3 WL003 CHLOROFORM 0.5 UGL 30 ugdL (0.030 magyL) waww.atsdr.cde.ov Low
RI Rules and Regulations Petrmining to P ublic
DIf2-ETHYLHEXYL) - 0.006 ma/L Drinking Water R46-13-0WQ As amended April
13-Aug-03 GRAVEL PACKED WELL #3 WL003 FHTHALATE 1.3 UGL 6 ug'L) 2009 Medium
Rl Rules and Regulations Petraining to Public
GROSS ALPHA, INCLDNG RA, Drinking Water R46-13-DWQ As amended April
17- Mar-03 GRAVEL PACKED WELL#3 WL003 EXCLONG RN & U 1.17 PIC/L 15 pCiL 2009 Low
RI Rules and Regulations Petraining to P ublic
GROSS ALPHA, INCLDNG RA, Drinking Water R46-13-DWQ As amendead April
08-Jun-03 GRAVEL PACKED WELL #3 WL003  EXCLDNG RN & U 0.11 PIC/L 15 pCilL 2009 Low
Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
GROSS BETA PARTICLE 4 millirems/yr (Usad 50 pCiL 2009 for Beta photon emitters, no conversion
17- Mar-03 GRAVEL PACKED WELL#3 WL003  ACTNVITY 18 PIC/L as taken from 2003 SWAPs)  from Dose (milirems) to PIC/L Low
RI Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
GROSS BETA PARTICLE 4 milliremsfyr (Usad 50 pCiL 2009 for Beta photon emitte rs, no conversion
09-Jun-03 GRAVEL PACKED WELL #3 WL003 ACTIVITY 1.08 PIC/L as taken from 2003 SWAPs)  from Dose (millirems) to PIC/L Low
RI Rules and Regulations Petrmining to Public
Drinking Water R46-13-DWQ As amended April
17-Mar-03 GRAVEL PACKED WELL #3 WL003  RADIUM, COMEINED (226, 228) 0.88 PIC/L 5 pCill 2009 Medium
3cfb
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South Kingstown, South Shore WHPA; Wells #1 (1615623-01), Well #2 (1615623-02) and Well #3 (1615623-03)

Rl Rules and Regulations Petraining to Public
Drinking Water R46- 13- DWQ As amend ed April
17- Mar-03 GRAVEL PACKED WELL#3 WL003 RAD IUM-226 0.06 PIC/L 5 pCilL 2009 (for Radium 226 and 228 combined ) Low

RI Rules and Regulations Petraining to Public
Drinking Water R 46-13-DWQ As amended April
09-Jun-03 GRAVEL PACKED WELL #3 WL003  RADILM-226 0.27 PIC/IL 5 pCilL 2009 (for Radium 226 and 228 combined) Low

Rl Rules and Regulations Petraining to Public

Drinking Water R46-13-DWQ As amended April
17- Mar-03 GRAVEL PACKED WELL#3 WLO003 RAD IUM-228 0.88 PIC/L 5 pCilL 2009 (for Radium 226 and 228 combined ) Madium

Nitrogen Risk

Risk rating: Medium - Nitrate levels in g ane hat higher than background levels, which may indicate contribution from human activity.
Data Wall Description Waell ID ANALYTE NAME Conc. Units
17- Mar-03 GRAVEL PACKED WELL#1 WL0D1 MITRATE (AS N) 0.18 MGEL
23 Mar-04 GRAVEL PACKED WELL#1 WL001 MITRATE (AS N) 0.46 MGEL
1 0-Mar-05 GRAVEL PACKED WELL #1 'WLOO1 MNITRATE (AS Nj 0.49 MG/L
22-Mar-06 GRAVEL PACKED WELL #1  WLOO1 NITRATE (AS N) 0.41 MGIL
13-Mar-07 GRAVEL PACKED WELL#1 'WLOO1 NITRATE (AS N} 0.38 MG/L
11-Mar-08 GRAVEL PACKED WELL #1 'WLOO1 MNITRATE (AS N) 0.44 MG/L
17-Mar-03 GRAVEL PACKED WELL #2  WL002 NITRATE (AS N) 0.34 MGIL
23-Mar-04 GRAVEL PACKED WELL #2 WLo02 NITRATE (AS N) 0.7 MG/L
10- Mar-05 GRAVEL PACKED WELL#2 WL002 NITRATE (AS N) 0.73 MG/L
22-Mar-06 GRAVEL PACKED WELL#2 WL002 NITRATE (AS N) 0.78 MG/L
13- Mar-07 GRAVEL PACKED WELL#2 WLo02 NITRATE (AS N) 0.7 MGIL
11-Mar-08 GRAVEL PACKED WELL #2 WL002 MITRATE [AS N) 0.6 MGIL
17-Mar-03 GRAVEL PACKED WELL #3 'WL003 NITRATE (AS N) 0.21 MG/L
23-Mar-04 GRAVEL PACKED WELL #3 'WL003 MNITRATE (AS N) 0.73 MG/L
1 0-Mar-05 GRAVEL PACKED WELL #3 'WL003 NITRATE (AS N) 0.76 MG/L
22-Mar-06 GRAVEL PACKED WELL #3 'WL003 MNITRATE (AS N) 0.86 MGIL (Maximim NO3-N cone. observad)
13-Mar-07 GRAVEL PACKED WELL #3 'WL003 MITRATE (AS M) 0.73 MGIL
11- Mar-08 GRAVEL PACKED WELL#3 WL003 MITRATE (AS N) 073 MGEL
40t 6
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South Kingstown; South Shore WHPA; Wells #1 (1615623-01), Well #2 (1615623-02) and Well #3 (1615623-03)

Wellhead Protection Area Nitrogen Trend Table
WHPA Name: South Kingstown, South Shore Wells
Well Identification Number: ___ 1, 2and 3

Sof &
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RISK Instructions: see associated Year
INDICATO section number: 2003 2004 2005 2006 2007 2008
Nitrogen
(NOZN) 0.24 0.63 0.66 0.68 060 0.59
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South Kingstown; South Shore WHPA; Wells #1 (1615623-01), Well #2 (1615623-02) and Well #3 (1615623-03)

Sodium Levels

Caldum, sodium and magnesium data are not analyzed as they are naturally occuring. However, sodium is reviewed when levels consistently approach or exceed 20 mg/L because sodium and chloride
are indicators of contamination from road salt and can also indicate the presence of other runoff pollutants. The EPA listed sodium on the "drinking water advisory” ligt (EPA, 2004) with 20 mg/L as the
guidance level for those on a restricted sodium diet. Thisis not an official contamination level; however, sodium concentrations approaching or exceading 20 mg/L should be reparted.

D ate Well Description Well 1D ANALYTE NAME Conc, Units
17-Mar-03 GRAVEL PACKED WELL #1  'WLOO1 SODILKM 12.8 MGIL
23-Mar-04 GRAVEL PACKED WELL#1 |'WLDO SODIUM 14.3 MG/L
10-Mar-05 GRAVEL PACKED WELL #1 |WLOO SCODIUM 16.2 MG/L
22-Mar-06 GRAVEL PACKED WELL #1 'WLOO1 SODIUKM 15 MGIL
13-Mar-07 GRAVEL PACKED WELL#1 |WLDO SODIUM 14.6 MG/L
11-Mar-08 GRAVEL PACKED WELL#1 [WLOO SO0DIUM 128 MG/L
17- Mar-03 GRAVEL PACKED WELL#2 WLO02 SODIUM 121 MGL
23 Mar-04 GRAVEL PACKED WELL#2 WL002 SODIUM 15.2 MG/L
10- Mar-05 GRAVEL PACKED WELL#2 WL002 SODIUM 16.9 MG'L
22-Mar-06 GRAVEL PACKED WELL #2 WL0O02 SODIUM 14.9 MG/IL
13-Mar-07 GRAVEL PACKED WELL #2 WL002 SCDILUM 2T MG/L
11-Mar-08 GRAVEL PACKED WELL #2 'WLO02 SCDIUM 11.7 MG/L
17-Mar-03 GRAVEL PACKED WELL #3 'WLD03 SODIUKM 10.8 MGIL
23-Mar-04 GRAVEL PACKED WELL #3 'WL003 SODIUM 15 MG/L
10-Mar-05 GRAVEL PACKED WELL #3 'WL003 So0DIUM 17.2 MG/L
22-Mar-06 GRAVEL PACKED WELL#3 'WL0O03 SODIUM 15 MEL
13- Mar-07 GRAVEL PACKED WELL#3 'WL003 SODIUM 135 MG/L
11-Mar-08 GRAVEL PACKED WELL #3 'WL003 SODILKM 13.6 MGIL
6 of 6
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ATTACHMENT 3: RIDOH WAIVER
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##+HACILITY: South Kingstown - South Shore 66 High Street South Kingstown, R.L 02879;
PWS# 1615623; Community Water System; Official in Charge is Jon Schock, Public Services
Director, 789-9331; Contact Person is Lucien Masson, Superintendent; Population served: 8,311
(Summer), 3,752 (Winter); Three wells: Well #1 (01), Well #2 (02), and Well #3 (03); 2405 service
connections; Average production is 22,000 gpd; Storage capacity is 800,000; No SWTR; Last
sanitary survey performed 01/03/07; Inventory conducted 2/14/96 by Michael Brusseau; New site
visit conducted 07/17/01; Updated by Rich Amirault.

TOPOGRAPHY/SLOPES/WATERSHED/WHPA:

The South Kingstown - South Shore WHPA consists of an irregularly shaped area of
approximately 951 acres.

The topography within the WHPA, south of Route 1 is generally very flat. However, the
topography north of Route 1 is very hilly or hummocky due to the presence of the Charlestown
Moraine and the numerous kettle holes that formed on top of the moraine. Slopes near the northern
boundary of the WHPA dip steeply and moderately in all directions, but the larger prevailing slopes
of the Charlestown Moraine dip toward the south on the south side of the moraine and to the north
on the north side of the moraine.

The WHPA overlaps portions of the Bull Head Pond Watershed (north of Route 1) and
Factory Pond (south of Route 1). Both watersheds are subwatersheds of the Green Hill Pond
Watershed. The water system's wells and WHPA are located within the Kingston Topographic
Quadrangle.

SURFACE WATER BODIES:

Factory Pond is located approximately 50' north of both wells. A couple large storm
culverts discharge stormwater from Route 1 into the Pond. Factory Pond is drained by a small,
unnamed brook that flows in a southerly and southwesterly direction through Green Hill Swamp
and eventually into Green Hill Pond. No water quality information was found for Factory Pond.

Bull Head Pond, a small freshwater pond, is located near the center of the WHPA, north of
Route 1, atop the Charlestown Moraine.

2008 SWAR South Kingstown Public Services Dept., South Shore WHPA, Wells 1, 2 and 3 210f31



GEOLOGY/AQUIFER CHARACTERISTICS:

The bedrock geology at the site consists of rocks of the Avalon Terrane, Narragansett Pier
Plutonic Suite, granite (Png) (Permian). This plutonic suite intrudes both the Hope Valley and the
Esmond-Dedham subterranes (e.g., stitching pluton), and contains abundant veins of pegmatite too
small to be mapped individually. The granite unit of the suite is described by O.D. Hermes, L.P.
Gromet and D.P. Murray (1994) as "dark-pink to pale-gray, medium-grained equigranular granite
with lesser granodiorite and quartz monzonite. Composed of microcline, oligoclase, quartz, and
accessory biotite, magnetite, ilmenite, apatite, sphene, zircon, monazite, apatite, and allanite;
muscovite and garnet locally present; secondary chlorite and calcite. Mainly massive, but locally
exhibits faint flow foliation. Cut locally by abundant pegmatite, aplite, and composite aplite-
pegmatite of mineralogy similar to the host granite”.

Surficial geology/ geomorphology: The north side of Route 1 consists of the Charlestown
Moraine. The south side of Route 1 appears to consist primarily of outwash plains, kames, and
eskers deposits.

Outwash deposits typically consist of unconsolidated coarsely textured, well-sorted and
stratified sand and gravel with intermittent thin layers of silt, varying textures of sand, and an
occasional lens of finer materials such as fine silt or clay. Outwash is usually considered a very
good water bearing aquifer media with a high storativity, high transmissivity and percolation rate,
and relatively deep saturated thickness. However, outwash aquifers, under some circumstances, can
be relatively vulnerable to contamination from local surface and subsurface contamination sources.

Kames and eskers are geomorphological landforms formed by deposition of sediment by
glaciofluvial processes during glacial episodes. Eskers are narrow, sinuous hills deposited by
subglacial streams. Kames can be described as short ridges or small conical hills formed during
glacial melting. Both landforms typically are composed of stratified drift deposits.

The Charlestown Moraine is a 6,000-foot wide, hummocky-surfaced hill of glacial till
oriented parallel with Rhode Island's south shore. The surface of the moraine is riddled with kettle
holes and crevasse/ ice fracture deposits. The Charlestown Moraine has been described as a
(lateral) ablation and ground moraine as a result of the deglaciation that occurred approximately
14,000 years ago (Kaye, 1960). The moraine contains a mixture of stratified drift and glacial till
including stratified sand, silt, gravel and boulders.

SOILS:

There were a wide variety of soil types identified within the South Kingstown - South Shore
WHPA including Gloucester-Hinckley very stony sandy loams, rolling (GhC); Gloucester-
Hinckley very stony sandy loams, hilly (GhD); and Windsor loamy sand, 3 to 8 percent slopes
(WgB) all located north of Route 1; and Enfield silt loam, O to 3 percent slopes (EfA); Enfield silt
loam, 3 to 8 percent slopes (EfB); Windsor loamy sand, 3 to 8 percent slopes (WgB); Merrimac
sandy loam, O to 3 percent slopes (MmA); Merrimac sandy loam, 3 to 8 percent slopes (MmB);
Adrian muck (Aa); Carlisle muck (Co); Scarboro mucky sandy loam (Sbh); and Tisbury silt loam
(Th) south of Route 1.
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