2008 Source Water Assessment
HARRISVILLE FIRE DISTRICT WELLS 1, 2 AND 3
WELLHEAD PROTECTION AREA

SUMMARY

TheWellhead Protection Area (WHPA) associated vdtirrisville Fire DistrictReplacement Well #1
(185841109), Well #2 (185841-D1) and Well #3 (185411-02) is located in the sou#astern section of
Burrillville, Rhodelsland (figure 1). This¥HPA covers approximatel287 acres and consists mostly of
forestedand table 9. Resultof thepollution risk assessment fetarrisville Fire District Wdk Replacement
1, 2 and 3are summarized in table 1.

Overall the WHPA was given a scoreaff meaning it has moderateollution risk. Aranking of
MODERATE means that the water could become contaminated one day. Protection efforts are important to
asaire continued water quality.

For further information please contact tHarrisville Fire Districtiocated atL15 Central St., Harrisville, RI
02830(401)568-2224 Additional information on this assessment is found below.
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Figure 1. Location of the Harrivsi lle Fire District WHPA for Wells Replacement #1, 2 and 3
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Table 1. Summary of pollution risk results for Harrisville Fire District Wells Replacement #1, 2

and 3

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 so

urces

2. Pollution Sources within inner
protective radi
of well

No data- Mediunt (5)

3. Pollution sources per acre
throughout WHPA, excluding
inner protectie radius

No data- Mediunt (5)

Water Quality

4. History of Contaminant
Detects within the last 5 years

01/ 2 inedium(s)

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

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

5. Source Water Bacteria Detecl
within the last 5 years

No Detections Low (0)

Bacteria have not been detected

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

1.39mg/LT Medium(5)

Nitrate levels in groundaterare
somewhahigher than background
levels, which may indicate
contribution from human activity

Overall Rating

20- 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 indicator, 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) Amendments of 1996 required states to develop and implement source
water assessment programs (SWAPSs) to analyze existing and potential threats to the quality of the public
drinking waer throughout the state. Using these programs, most states have completed source water
assessments for every public water systefrom major metropolitan areas to the smallest towns. Even

schools, restaurés and other public facilitiethat have weller surface water supplies have been assessed. A
source water assessment is a study and report, unique to a waterthgstgrovides basic information about

the water used to provide drinking water. States are working with local communities and ptddisystems

to identify protection measures to address potential threats to sources of drinking 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 assessment, is the critical area 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)TheWHPA is the estimated area from which groundwate surface water will

flow from under severe pumping conditionghis can also be statedthe maximum estimated area that water
withdrawn from the wellvill ever be drawn from. For most bedrock wetlss area is a volume dependent

circle For wells in sand and gravitis area is generally 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 SA NTIARY
SURVEY CONTAMINATE M Y SOURCE?

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

drinking water. It is important to understand that a release may never occur from a potential contamination
source, provided it is using good managementtpes Many potential contamination sources are regulated at
the federal level, the state level, or hdthreduce the risk of a release. There are a number of methods that
waster systems can use to work cooperatively with potential contaminationssolitese 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 usefsiich as identification of the 18@ar 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 watersupply resources once contamination

occurs cleanup is costly and sometimes technically infeasible. 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 Assessment was completed using the
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 calculatedngsArcView 9.3 (ESRI) and then aggregated based on land use
categories defined in the MANAGE 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). AN/&GE model is

a GIS based tool that informs decisions about environmental risks associated with land use. Technical
documentation for MANAGE model can be viewed http://www.uri.edu/ce/wg/EMO/Tools/mapping.htm

The percentage of high intensity land use in the WHPA under study is then compared to the rating scale for risk
indicator 1 High intensity land useA summary of all land uses found within the WHPAfor Harrisville

Fire District Wells Replacement #1, 2 and Beveals that5% of the WHPA is considered to be developed

as high intensity land use, corresponding with a risk rating ofow.

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

Table 2. Harrisville Fire District Wells Replacement #1, 2 and 3WVHPA Land Use

Land Use Total Area % of Total
(MANAGE Code & Description) (acres) Land Use
[1] HD Res.(>8 /ac) 0 0.0
[2] MHD Res.(47.9/ac) 12.9 4.5
[3] MD Res.(3.9/ac) 43.5 15.2
[4] MLD Res.(0.50.9/ac) 4.6 1.6
[5] LD Res.(<0.5/ac) 0 0.0
[6] Commercial 1.5 0.5
[7] Industrial 0.0 0.0
[8] Roads 0 0.0
[9] Airports 0 0.0
[10] Railroads 0 0.0
[11] Junkyards 0 0.0
[12] Recreation 0 0.0
[13] Institution 0 0.0
[14] Pasture 0 0.0
[15] Cropland 0 0.0
[16] Orchards 0 0.0
[17] Brush 15 0.5
[18] Forest 196.2 68.4
[19] Barren 26.7 9.3
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Land Use Total Area
(MANAGE Code & Description) (acres)
[20] Wetland 0

[21] Water 0.0
[22] Transitional 0
Total (acres) 286.9
Total High Intensity Land Use 144

‘ *High intensity land uses are highlighted in yellow

Figure 2.
Replacement #1, 2 and .3
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Table 3. Land Use Aggregations Utilized in SWAP Reports (Updated to correspond with RIGIS

20032004 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 Residgial (113)
4 MLDR Medium Low Density Residential (114)
5 LDR Low Density Residential (115)
6 COMMERCIAL Commercial & Services (120) X
Other (147) X
Commercial/Industrial Mixed (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 Fa@ht(144) 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, Nurseries (230) X
17 BRUSH Idle Agriculture (250)
Brushland (80)
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 method groups land use data by.
Manage category: The descriptive categbgt 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 having a greater potential pollution

load. The designations as preserabdve 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 iotective radius of the well can
usually be obtained through the Rhode Island Department of HRARIOH) Sanitary Surveyand Waivers
The most recerRIDOH Waiver for the Harrisville Fire Distriavas completeih 2007. This Waiver provides
little information on the WHPA containing Replacement Well #1, Well #2 and Wed#sticially since the
WHPA delineation changed after this Waiver was compleTda: Waiverdoes not provide an analysis of
pollution sources within the inner protective radius noeigere count of potential sources throughout the
WHPA. Therefore, Risk Factori2Pollution Sources Within Inner Protective RadasdRisk 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 default) 2-3 >3
of well)
3. Pollution sources per acre
throughout WHPA, excludin 0.1- 0.5 (set
inner?)rotective radius (multigply by <0.1 by defatflt) 05-1 >1
10)

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

Laboratory resultfor samples collected froReplacement Well #1, Well #2 and We8l were obtained from
Rhode Island Department of HealfRIDOH) andused to determine risk factors 4, 5 and&.all three Wells
arelessthan 1,000 ft aparthey were assessed as one for the purposes of this analysis and only one risk rating
score is povidedfor 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 (excluding bacteria, 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 advisory levelBhe highest risk rating observed wased to set the total risk rating five

WHPA. Risk factor 4 foHarrisville Fire District Replacement Well #1, Well #2 and WellWwss set at

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.

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

Additionally, sodium levels have exceeded 20 mg/Miell #2 wtere the sodium levels ranged frd®i 23

mg/L during the monitoring periodSodium leved in Replacement Well #1 and Well #2 did not approach 20

mg/L. Calcium, sodium and magnesium data are not analyzed as contaminants (risk factor 4) as they are
naturally occurring. However, sodium is reviewed when levels consistently approaateed 20ng/L

because sodium and chloride are indicators of contamination from road salt and can also indicate the presence

of other runoff pollutants. The EPA |isted sodium or

guidancdevel for those on aesstricted sodium diet (EPA 822-09-011, 2009 Edition of the Drinking Water
Standards and Health Advisories, October 2009). This is not an official contamination level; however, sodium
concentrations approaching or exceeding 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
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rating. Risk factor 5 foHarrisville Fre District Replacement Well #1, Well #2 and Wellw&s set at Low
Bacteria have not been detected.

Risk Factor 61 Maximum nitrate -nitrogen (NO3-N) concentration in the last 5 yearsvas determined by
viewing all detections of nitrateitrogen in thdaboratory record foall the wells in the WHPAThe maximum
observed nitrataitrogen valuevas1.39mg/L NO3N. This nitrate-nitrogen valuecorresponds with a risk
rating ofmediumi nitrate levels in groundwater asemewhahigher than backgroundels, which may
indicate contribution from human activity.

The yearly maximum and average nitrogen valuesi®MWHPAwere plotted and the data reviewed for trends.
There does not appear to be an observable upward or downward trend imititogen valuesn the WHPA

Risk Indicator Rating (Score)
Low (0) Medium (5) High (10) Extreme (25)
Trace
4. History of contaminant (MaX|_mum Lessthan %2 | Greater than %2 Greater than
detections within the last 5 years value is less MCL MCL .MCI.‘
than 10% of (violation)
MCL)
One or more
Less than 5% | Greater than One or more | Fecalcoliform
5. Source water bacteria detectiofl of samples | 5% of samples| Fecal coliform samples is
within the last 5 years have detected| have detected| samples exhibitf above water
total coliform | total coliform a detection 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 colifeamples are found to be in violation that the
cause of the contamination was identified and corrected. Therefore, no bacterial samples are ranked in the
extreme category.

Additional Optional Assessment Stepstmpervious Surface Analysis

Although an impevious cover analysis is not included as a risk assessment indicator it is an important
consideration when performing a pollution risk assessment. A high amount of impervious surface generally is
associated with higher amounts of stormwater runoff. Stater runoff can transport harmful contaminants

into surface water bodies as it flows over impervious surfaces such as roads, parking lots and commercial
facilities. Impervious surfaces also impede precipitation from reaching groundwaters, reducirggredimar

risk rating scale for percentage of impervious surface is as follows:

Risk Indicator Rating

Low Medium High Extreme

Percentage of impervious surface

0 0 0 0
i WHPA <10% 10-14% 15-25% >25%

Impervious surface coverage for WEHPA protecting Hatisville Fire District Replacement Well #1, Well #2
and Well #3was calculated in ArcView 9.3 (ESRI) using the Rhode Island Impervious Surface Coverage
available from RIGIS (Rhode Island Geographic Information Systding percentage of impervious surface
found inWHPA protecting Harrisville Fire District Replacement Well #1, Well #2 and Weik 835,
corresponding to a risktiag of low.
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Figure 3. Impervious surfaces in and around theVHPA for Harrisville Fire District Wells

Replacement #1, 2 and .3
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ATTACHMENT 1: EXPLANATION OF RISK RATING SYSTEM (from 20 10 Guide to Updating SWAPS).

Wellhead Protection Area RATING WEEEEEEE BT
RISK INDICATOR i i ells Rep. 1, ells Rep. 1,
Low Medium High Extreme Results 23
0 5 10 25 Rating
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 1 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
1 - .
4. History of contaminant detects within last 5 years. Trace slzmcL >1/2 MCL Violation <1/2 MCL 5
Total coliform Fecal coliform detected,; Fecal
5. Source water Bacteria detects within 5 years. none ) cause identified and . S No detections 0
detection coliform violation
corrected
y%a:\élaxmum nitrate-nitrogen (NO3z-N) concentration in last 5 < 5mg/l 5-2mgll >2-5mgll > 5 mg/l 1.39 mg/L 5
Maximum 0 30 60 150
Overall Ranking - Sum of all risk ratings. 07 19 2071 59 607 100 > 100 20
Notes:

! Trace = Less than 10% contaminant MCL
? Indicates that no data is present for this risk indicator, therefore the risk rating of moderate is automatically assigned. Although the data is not available there may still be pollution
sources present
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ATTACHMENT 2: DEPARTMENT OF HEALTH RECORDS FOR
CONTAMINANTS, BACTERIA, AND NITRATES
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Harisville Fire District Wells: Replacemant #1 (1858411-09), Well #2 (1858411-01) and Well #3 (1858411-02)

Harrisville Fire District Wells 1, 2and 3
Welk <1,000 ftapart and therefore treated as one wall

Bacteria Risk

Risk Rating: LOW - Bacteria have not been detected

Date Well Description Well 1D ANALYTE MAME Conc. | Units | MCL MCL Source Risk rating
18-Apr-07 WELL #1 REPLACEMENT  'WLOOG COLIFORM, TOTAL (PRE-TCR) [0

22-Apr-08 WELL#1 REPLACEMENT W LODS COLIFORM, TOTAL (PRE-TCR) 1]

03-Feb-03 WELL #2 WLOO1 COLIFORM, TOTAL (PRE-TCR) (4]

05-Apr-04  WELL #2 WLOO1 COLIFORM, FECAL 1]

05-Apr-04  WELL #2 WLOO1 COLIFORM, TOTAL (PRE-TCR) (4]

18-Jul06  WELL#2 W LoD COLIFCRM, TOTAL (PRETCR) 0

18-Apr-07  WELL #2 WLOO1 COLIFORM, TOTAL (PRE-TCR) (o]

22-Apr-08  WELL #2 WLoOd COLIFORM, TOTAL (PRE-TCR) 0

03-Feb-03 WELL #2 WLoo2 COLIFORM, TOTAL (PRE-TCR) [0

05-Apr-04  WELL #3 WLO002 COLIFORM, FECAL 1]

05-Apr-04 (WELL #3 WLOo2 COLIFORM, TOTAL (PRE-TCR) |0

27-Jan05  WELL #3 WLO002 COLIFORM, TOTAL (PRE-TCR) 1]

02-Feb-05 WELL #3 WLo02 COLIFORM, TOTAL (PRE-TCR) (4]

18-Apr-07 WELL #3 WLoo2 COLIFORM, TOTAL (PRE-TCR) [0

22-Apr-08  WELL #3 WLO02 COLIFORM, TOTAL (PRE-TCR) (6]

02-Feb-05 WELL #3 WLOD2 (HPC) [i] MA Mo More than 500 colonies'ml  |[EPA Primary Drinking Water Standard Low
27-Jan05 (WELL #3 W LoD2 (HPC) 1 MA Mo Momr than 500 colonies/ml | EPA Primary Drinking Water S tandard Low

Contaminant Risk

Low level detections of unregulated contaminant Chlorodibromomethane hav e occurred, suggesting that the water supply is susceptible to contamination.

[Risk Rating: Medium - No violations of the standards for regulated contaminants (excluding baceria and nitra®es) have been identified. Howewver, there have been detections below levels
considered acceptable by USEPA. This indicates the need for continued monitoring.

Date Well Description WelllD ANALYTE NAME Conc. Units  MCL MCL Source Risk rating
Rl Rules and Regu ltions Patrmining to Public
Crinking Water Fa6-13- DWQ As amended April
22.Apr-08 'WELL #1 REFLACEMENT  'WLO0S BARIUM 0.008 MG/L | 2 mgL 2008 Low
41-Jan-03 'WELL #1 REPLACEMENT  WL0D0S CHLORIDE 6.4 MG/L | 250 mg/L EPA Secondary Standard Low
Unregulated, Advisory level taken from: World
CHLORCDIEROMOMETHANE Health Organization (WHO, 199&) from
22-Apr-08 WELL #1 REPLACEMENT  WLOOS (Dibromochlom methane) 0.8 UGL 100 mg/L (100000 ug/l) www.atsdr.ode.gov Lo
Rl Rules and Regu lations Patmining to Public
Drinking Water Fd6-13- DWQ As amendad April
22-Apr-08  WELL #1 REPLACEMENT  'WL009 CHROMIUM 0001 IMG/L 0.1 mg'L 2009 Low
Rl Rules and Regu ltions Patrmining to Fublic
GROSS ALPHA, INCLDNG RA, Drinking Water R46-12-DWQ As amended April
01-Nov-04 'WELL#1 REPLACEMENT W L0039 EXCLONG RN & U 0.11 PIC/L |15 pCiL 2009 Low
Rl Rules and Regulations Petraining to Public
GROSS ALFHA, INCLDNG RA, Drinking Watar R46-13-DWQ As amandad April
02-Feb-05 WELL #1 REPLACEMENT WLOO9 EXCLDNG RM & U 0.28 PIG/L 15 pCilL 2009 Low
10of5
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Harrisville Fire District Wells: Replacement #1 (1858411-08), Well#2 (1858411-01) and Well #3 (1858411-02)

22-Aug-05

01-Mav-04

02-Feb-05

25-Apr-05

22-Aug-05

22-Aug-05

01-Mawv-04

02-Fab-05

25-Apr-05

22-Aug-05

01-Nav-04

02-Feb-05

25-Apr-05

22-Aug-05
31-Jan-03

WELL #1

WELL #1

WELL #1

WELL #1

WELL #1

WELL#1

WELL#1

WELL #1

WELL#1

WELL #1

WELL #1

WELL #1

WELL #1

WELL#1
WELL #1

REPLACEMENT

REPLA CEMENT

REPLACEMENT

RE PLACEMENT

RE PLACEMENT

REPLACEMENT

REPLACEMENT

REPLACEMENT

REPLACEMENT

RE PLA CEMENT

REPLACEMENT

REPLACEMENT

REFPLACEMENT

REPLACEMENT
REPLA CEMENT

WL009

WL009

WL009

WLO0S

WLO0S

WL009

WL009

WLOD9

WL009

WLO0S

WLOD9

WLODS

WLODS

WLO0S
WL009

GROSS ALPHA, INCLDMG RA,
EXCLDNG RN & U

GROSS BETA PARTICLE
ACTIVITY

GROSS BETA PARTICLE
ACTIVITY

GROSS BETA PARTICLE
ACTIVITY

GROSS BETA PARTICLE
ACTIVITY

RADIUM, COMBIMED {226, 228)

RADIUM-226

RADIUM-226

RADIUM-226

RADIUM- 226

RADIUM-228

RADIUM-228

RADIUNM-228

RADIUM- 228
SULFATE
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0.24

1.84

1.12

587

1.48

1.3

014

0.4

0.53

013

0.43

0.38

0.54

1.3
10

PIG/L

PIG/L

PIG/L

PIG/L

PIG/L

PIC/L

PIC/L

PIG/L

PIC/L

PIC/L

PIG/L

PIG/L

PIC/L

PIC/L

MGIL
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15 pCilL

4 millirems'yr (Used 50 pCif L as
taken from 2003 SWAPs)

4 millirems'yr (Used 50 pCi L as
taken from 2003 SWAPs)

4 millirems'yr (Used 50 pCi L as
taken from 2003 SWAPs)

4 millirems'yr (Used 50 pGi L as
taken from 2003 SWAPs)

5 pGFL

5 pGFL

5 pGiL

5 pGFL

5 pCiL

5 pGiL

5 pGilL

5 pCilL

5 pCiFL
260 my'L

Rl Rules and Regu lations Petmining to Public
Drinking Water Rd6-13- DWQ As amended April
2009

Rl Rules and Regulations Petraining to Public
Drinking Water R4&-13-DWQ As amended April
2008 for Beta photon emitters, no conversion
from Dosa (millirems) to PIGL

Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
2009 for Beta photon emitters, no conversion
from Dose (millirems) to PIGL

Rl Rules and Regulations Petraining to Public
Drinking Water R46-12-DWQ As amended April
2009 for Beta photon emitters, no conversion
from Dose (millirems) to PIG/L

Rl Rules and Regulations Petraining to Public
Drinking Water R46-12-DWQ As amended April
2009 for Bata photon emittars, no comvarsion
from Dos e (millirems) to PIG/L

RI Rules and Regulations Petraining to Public
Drinking Watar R46-12-DWQ As amendad April
2009

RI Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amanded April
2009 (for Radium 226 and 228 combinead)

Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amendad April
20089 {for Radium 226 and 228 combined)

RI Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amanded April
2008 (for Radium 226 and 228 combinad)

RI Rulas and Regu lations Patmining to Public
Drinking Water R46-13- DWQ As amended April
2008 {for Radium 226 and 228 combined)

Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amendad April
20089 {for Radium 226 and 228 combined)

Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amendad April
2008 (for Radium 226 and 228 combined)

Rl Rules and Regu lations Petmining to Public
Drinking Water R46-13- DWQ As amended April
2009 (for Radium 226 and 228 combined)

Rl Rules and Regulations Patraining to Public
Drinking Water R46-12-DWQ As amended April
2008 (for Radium 226 and 228 combined)

EPFA Secondary Standard
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Hamisville Fire Distict Wells: Replacement #1 (1858411-09), Well #2 (1858411-01) and Well #3 (1858411-02)

03-Feb-03

26-Apr-05

22.Apr-08

22-Apr-08

03-Feb-03

03-Feb-03

22-Apr-08

03-Feb-03

03-Feb-03

22-Apr-08

22-Apr-08

03-Fab-03

03-Feb-03

03-Feb-03

WELL #2

WELL#2

WELL #2

WELL #2

WELL #2

WELL #2

WELL #2

WELL #2

WELL #2

WELL #2

WELL #3

WELL #3

WELL #3

WELL #3

WL

WLOO1

WLOO1

WLOO1

WL

WL

WLOO

WLOO

WLOO

WLOO

WLoo2

WLOo02

WLo02

WLo02

BARILIM

BARILM

BARILUM

CHROMILIM

GROSS ALPHA, INCLDNG RA,

EXCLONG RM & U

GROSS BETA PARTICLE
ACTIVITY

RADIUM, COMBINED {226, 228)

RADIUM-226

RADIUM-228

RADIUM-228
BARILM
GROSS ALPHA, INCLDNG RA,

EXCLONG RM & U

GROSS BETA PARTICLE
ACTIVITY

RADIUM-226

2008 SWAR Harrisville Fire District WHPA for Wells Replacement #1, 2 and 3

0.028

0.032

0.032

0.002

0.48

272

1.07

017

017

1.07

0.008

0.66

0.92

0.11

MG/L

MGIL

MG/L

MG/L

PIC/IL

PICIL

PIC/L

PIC/L

PIC/L

PIC/L

MG/L

PIGIL

PIC/IL

PIC/IL

Gofs

2myL

2 mi/L

2 mg'L

0.1 mg'L

15 pCiL

4 millirems'yr {Used 50 pCiL as
takien from 2003 SWAPS)

5 pCilL

5 pCilL

5 pCilL

5 pCilL

2 mg'L

15 pGilL

4 millirems/yr (Used 50 pCiL as
taken from 2003 SWAPs)

5 pCilL

Rl Rules and Regutions Patmining to Public
Drinking Water R46-13-DWQ As amended April
2009

Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
2009

Rl Rules and Regulations Petraining to Public
Drinking W ater R46-13-DWQ As amendad April
2008

RI Rules and Regulations Petraining to Public
Drinking W ater R46-13-DWQ As amendad April
2009

Rl Rules and Regutions Patmining to Public
Drinking Water R46-13-DWQ As amended April
2009

Rl Rules and Regulations Petraining to Public
Drinking Water R4&-13-DWQ As amendead April
2009 for Beta photon emitters, no corversion
from Dose (millirems) to PIC/L

Rl Rules and Regulations Petraining to Public
Drinking Water R4&-13-DWQ As amendead April
2009

Rl Rules and Regulations Petraining to Public
Drinking Water R4&-13-DWQ As amendead April
2009 (for Radium 226 and 228 combined)

Rl Rules and Regulations Petraining to Public
Drinking Water R4&-13-DWQ As amendead April
2009 (for Radium 226 and 228 combined)

Rl Rules and Regulations Petraining to Public
Drinking Water R4&-13-DWQ As amendead April
2009 (for Radium 226 and 228 combined)

RI' Rules and Regulations Petraining to Public
Drinking W ater R46-13-DWQ As amendad April
2008

RI Rules and Regulations Petraining to Public
Drinking Water R46-13-DW0Q As amendead April
2009

Rl Rules and Regulations Petrmining to Public
Drinking W ater R46-13-0DWQ Az amended April
2009 for Beta photon emitters, no comvarsion
from Dose (millirems) to PIG/L

RI Rules and Regulations Petraining to Public

Drinking W ater R46-13-DWQ As amendad April
2009 (for Radium 226 and 228 combined)
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Hamisville Fire Distict Wells: Replacement #1 (1858411-09), Well #2 (1858411-01) and Well #3 (1858411-02)

Nitrogen Risk

Risk rating: Medium - Nitrate levels in groudnwater are somewhat higher than background levels, which may indicate contribution from human activity.

Date Well Description Well 1D ANALYTE MAME Conz,  Units
31-Jan-03 WELL#1 REPLACEMENT |WLO09 MNITRATE (A5 M) 093 MGL
01-Mov-04 WELL #1 REPLACEMENT W L009 NITRATE (AS N) 139 MGIL
25-Apr-05 WELL#1 REPLACEMENT W LOOS MNITRATE (A5 M) 109 MGL
26-Apr-06 WELL #1 REPLACEMENT  'WL0OS NITRATE (A5 N) 0.91 MIG/L
18-Apr-07 WELL#1 REPLACEMENT W LOOS MNITRATE (&S M) 053 MG'L
22-Apr-08 WELL #1 REPLACEMENT  WLODD9 NITRATE (&S N) 076 MG/L
03-Feb-03 WELL#2 W LoD MNITRATE (AS M) 0.8 ME'L
05-Apr-04  WELL #2 WLOM MNITRATE (&S N) 0.98 MG/L
26-Apr-05 WELL#2 WLOM MNITRATE (AS M) 1.08 MGL
2B-Apr-06  WELL #2 WLOOM MNITRATE (AS M) 1.08 MG/L
18-Apr-07 WELL#2 W LOO MITRATE (A5 M) 082 MGL
22.Apr-08  WELL #2 WLoo MITRATE (A5 M) 085  MGL
03-Feb-03 WELL#3 W Loo2 MITRATE (A5 M) 043 MGL
05-Apr-04 WELL #3 wLooz NITRATE (A5 N) 088 MGL
26-Apr-05 WELL#3 WLoo2 MNITRATE (AS M) 0.44 MG'L
2-Apr-0G  WELL #3 WLooz2 NITRATE (&S N) 0.29 MG/
18-Apr-07  WELL#3 WLoD2 MNITRATE (&S M) 0.5 ME'L
22-Apr-08  WELL #3 WLoo2 MNITRATE (&S N) 0.21 MG/L
Wellhead Protection Area Nitrogen Trend Table
WHPA Name: Harrisville
Well Identification Number: Well 1, 2 &3
HISK Instructions: see

INDICAT associated section 2003 2004 2005 | 2006
Nitrogen
{(NOS-N} 075 1.09 087 | 076
Average
(mgr'L)
Nitrogen
{NO3-N) 0.93 1.39 1.08 | 082
Maximum
(mg'L)

4of 5
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{Maximim NO3-N cone. observed)

Year
2007 2008
0.65 061
0.2
0.85
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Harrisville Fire District W alls : Replacemant #1 (1858411-09), Wall #2 (1858411-01) and Wall #3 {1858411-02)

Nitrogen Trends
500
s -“E'; 4501 g Mitrogen (MO3-N) Average
8 E 250 | —8— Nirogen (NO3-N) Mawimum
= ;
Ze 2,00 -
] 2.50
$= 2]
g8 1.50 4 om
=25 100 4 . e
= o 0.50 4 B = T e —
0.00 T T T T T T
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Menitoring Ye ar

Sodium Levels

Calcium, sodium and magnesium data are not analyz ed as they are naturally occurring. However, sodium is reviewed when levels consistantly approach or exceed 20 ma/'L because s odium and chloride are
indicators of contamination from road salt and can also indicate the presence of other runoff pollutants. The EPA listed sodium onthe "drinking wat er advisory” list (EPA, 2004) with 20 mg/L as the guidance
lzvel forthose on a mestricted sodium diet. This & not an offical contamination level; however, sodium concentrations appmoaching or exceeding 20 mg/L should be reported.

Date Woel Descripton Well ID AMALYTE NAME Conc, | Units
3-Jan03 WELL#1 REPLACEMENT  WLOODS SODIUM 4.2 MG/L
25-Apr-05 'WELL#1 REPLACEMENT  WLO0O2 SODIUM 5.14 MG L
25-Apr-06  WELL #1 REPLACEMENT  WLOOS SODIUM 5.44 MG/L
18-Apr-07  'WELL#1 REPLACEMENT  WLOOZ SODIUM 6.37 ML
22-Apr-08 'WELL #1 REPLACEMENT  WLOOS SODIUM 761 MGL
12-Mar-03  WELL #2 wWLoo SODIUM 21.3 MG/L
05-Apr-04  WELL #2 WLOOA SODIUM 16 MG/L
26-Apr-05  WELL #2 wWLoo SODIUM 20.3 MG/L
26-Apr-06  WELL #2 WLoo SODIUM 19.7 MG/L
18-Apr-07  WELL #2 WLOO1 SODIUM 22.6 MG/L
22-Apr-08  WELL #2 WLoo SODIUM 23 MG/L
12-Mar-03 'WELL #3 WLooz SODIUM 7.8 MG/L
05-Apr-04 'WELL #3 wLoo2 SODIUM 4.08 MG/L
26-Apr-05 WELL #3 WLoo2 SODIUM a8 MG/L
26-Apr-06  WELL #3 wLoo2 SO0IUM 612 MG/L
18-Apr-07  'WELL#3 wWLoo2 SODIUM 7.24 MGL
22-Apr-08  WELL #3 WLoo2 SODIUM 5.96 MG/L

5af5
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ATTACHMENT 3: RIDOH WAIVER
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FACILITY: Harrisville Fire District 115 Central Street Harrisville (Burrillville), R.I. 02830; PWS#
1858411: Community Water System: Official in Charge/Contact Person is Paul Bisson (Acting
Superintendent), 568-2224: Population served: 2.642; Six wells: Well #2 (01) and Well #3 (02):
Eccleston Field beginning 2002: Well # 4 (06). Well #5 (07) and Well #6 (08): Beginning 2004-
Replacement Well #1 (09); 1057 service connections: Sells to Pascoag Utility Distriet (1200 service
connections); No SWTR on Wells 2 & 3. SWTR probable at Wells 4, 5 & 6: Last sanitary survey
was performed 02/24/05: Inventory conducted 2/23/96; Prepared by Michael Brusseau: New site
visit conducted 07/31/01: Updated by Rich Amirault.

TOPOGRAPHY/SLOPES/WATERSHED/WHPA:

Each well has its own WHPA. Well #2's WHPA is very small and i1s 14.7 acres in area.
Groundwater flow is primarily from west to east. However, some flow comes from southwest of
the well. flows in a northeasterly direction, and then flows due east toward the well. Well #3's
community WHPA consists of an elongate, irregularly-shaped area of 249.5 acres. The long axis of
the WHPA 1is oriented generally south-southwest to north-northeast. Groundwater flow is believed
to flow from south-southwest to north-northeast toward the well.

Both WHPASs are in a small. northerly flowing brook's (Batty Brook) watershed. The brook
15 located east of the wells and eventually discharges into the Clear River, approximately 800" north
of Well #2. The Batty Brook Watershed is a subwatershed of the Clear River Watershed.

Slopes in Well #£2's WHPA dip moderately to gently from east-southeast to west-northwest
n the same general direction of the perceived groundwater flow.

Slopes in Well #3's WHPA, generally speaking. dip gently to moderately from south to
north along Steere Road (Harrisville Road). Morsover, slopes along the western boundary in the
southern boundary of the WHPA. dip moderately toward Steers Road. Slopes on the western side
of Steere Road in the northern portion of the WHPA dip gently to moderately to the northeast.

Slopes on the eastern side of Steere Road. in the southern portion of the WHPA dip gently
to moderately to the east and northeast toward the northerly flowing Batty Brook. Slopes on the
castern half of the WHPA in the northemn portion of the WHPA dip gently to moderately to the
north and northeast toward the unnamed brook and Clear River.

The WHPA for Well #4, Well #5 and Well #6 is known as the Eccleston Field WHPA. The
wells are located in the floodplain for the Clear River at the northern edge of the ballfields opposite
Callahan School. The area of the uregularly shaped WHPA is roughly 235.5 acres. The WHPA
extends west from the wells along lowlands on either side of the Clear River. Slopes in the
Eccleston Field WHPA are gentle on both sides of the river, sloping toward the river.

The Harrisville Fire District is located within the Chepachet Topographic Quadrangle.

SURFACE WATER BODIES:
The northerly flowing Batty Brook flows past. and in very close proximity to Well #2 and
Well #3. The brook discharges into the Clear River., which is north. and outside the WHPAs for

these two wells. The Batty Brook appears to be fed by some very small wetland "pockets” as well
as Sucker Pond which is located just outside the WHPA's southeastern perimeter.
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SURFACE WATER BODIES-Continued:

The Clear River 15 the primary water body in the Eccleston Field WHPA, and is believed to
contribute some flow to the wells when pumping. A dammed portion of the river forms a pond just
west of Granite Street.

According to RIDEM Division of Water Resources (1994) "The Class A & B section (6
miles) of the Clear River are assessed for overall use support as supporting. The remaining 2.25
miles are assessed for overall use support as partially supporting due to exceedance of chronic lead.
copper, and iron criteria. and elevated levels of nutrients and ammonia. Biological monitoring of
the Clear River indicates that it is partially supporting for the aquatic life use support. The rest of
the waters in this waterbody unit fully support overall uses or fully support, but are threatened for
overall uses”. There were no available water quality data for Batty Brook.

GEOLOGY/AQUIFER CHARACTERISTICS:

The bedrock geology consists of rocks of the Esmond-Dedham Subterrane (West Bay
Area). Blackstone Group. undifferentiated rocks (Zbu) (Late Proterozoic or older). This bedrock
unit is described by O.D. Hemmes, LP. Gromet. and D.P. Murray (1994) as consisting of
associations of the Blackstone Group's quartzite: epidote and biotite schist: and greenstone.
amphibelite, and serpentinite units. The undifferentiated unit is "locally cut by granitic rocks of the
Esmond Igneous Suite, resulting in a migmatitic appearance. Includes rocks formerly mapped as
the Undifferentiated Blackstone Series and Migmatite".

The surficial geology surrounding each of the wells consists primarily of outwash plains,
terraces, kames and/ or eskers. The wells have been determined to be completed in the Upper
Branch stratified drift aquiferl. Groundwater flow is toward the Clear River.

Surficial geology in the southwestern quadrant of Well #3's WHPA mcludes an area of
upland glacial till hills or drumlins.

Stratified drift/ outwash plains typically consist of well sorted. stratified gravels, sands, and
silts (usually coarse textured materials with loose or granular soil structure) deposited in valleys.
Outwash often has a thicker saturated thickness, a higher transmissivity, and higher well yield than
glacial till. Under ideal conditions these aquifers can provide sufficient quantities of quality
groundwater to be used as municipal drinking water supplies. However. shallow wells in stratified
drift aquifers are sometimes vulnerable to contamination due to the coarse textured. well-sorted.
highly permeable, and low pollutant attenuation capacity. typical of these aquifers.

Glacial till is typically composed of unconsolidated and non-stratified boulders, cobbles,
pebbles. gravel. sand. silt. and clay. has a relatively low permeability, low yield. and averages 20' of
thickness over bedrock in Rhode Island. Glacial till is usually considered to be a poor water
bearing media due to low permeability, transmissivity, and storativity, and limited thickness.

"E\_ccording to the R.I. Water EResources Board (no dates available), a
stratified drift acuifer must have a 4000 ft® per day transmissivity and a
saturated thickness of mors than 40' to be classified a major stratified drift
aquifer.

3]
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SOILS:

There are a number of soil types located within the Harrisville Water Supply's WHPA
including Hinckley gravelly sandy loam, rolling (HkC) surrounding Well #2 and former Well #1. It
appears a gravel pit is excavated into the Hinckley soils just south of Well #3. and Well =1
Replacement is located just inside the area of the gravel pit. Walpole sandy loam (Wa) soils are
located very close, but south of Well #3: and Canton and Charlton very stony fine sandy loams. 3 to
8 percent slopes (ChB) and Woodbridge fine sandy loam, 0 to 3 percent slopes (WhA) formed on
the glacial till uplands in the southwestern portion of Well #3's WHPA. Hinckley soils are the
predominant soil type on the east side of Well #3's WHPA., however, the specific soil series is
variable with the degree of slope. Information pertaining to the Hinckley gravelly sandy loam,
rolling (HkC) soils 15 provided below.

Hinckley gravelly sandy leam, rolling (HkC): This excessively drained soil is on
terraces, outwash plains, kames and eskers.

Typically. the surface layer is dark brown gravelly sandy loam about 6" thick. The
subsoil is 11" thick. The upper 4" is yellowish brown gravelly sandy loam. and the lower 7" is
light vellowish brown gravelly sandy loamy sand. The substratum is light brownish gray very
gravelly sand to a depth of 60" or more.

The permeability of this soil 1s rapid in the surface layer and subsoil and very rapid in the
substratum. Awailable water capacity is low and runoff is slow. The soil is extremely acid
through medium acid.

This soil is suitable for community development. Onsite septic systems need careful
design and installation to prevent pollution of groundwater. Slopes of excavated areas are
commonly unstable.

Many areas of this soil are wooded. The soil is suited to trees. but is limited by
droughtiness.

The soil is suited to cultivated crops and some areas are used for pasture. The hazard of
erosion is moderate.

This soil 1s suited to woodland wildlife habitat and openland wildlife habitat. It is too dry
to provide wetland wildlife habitat.

The hydrologic group for this soil is A. The potential frost action is low. The risk of
corrosion to uncoated steel 1s low: the risk of corrosion to conerete is high.

Wells 4, 5 and 6 at Eccleston Field are all located in Rumney fine sandy loams (Ru). The
Rumney soils are located on both sides of the river near the wells. The soils west of the Rumney
soils on both sides of the river are identified as Podunk fine sandy loams (Pp) are located adjacent
to. and west of the Rumney soils within the WHPA for the three wells.
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