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APPENDICES

A.

RI Source Water Assessment Program, Methods and Assumptions in ranking public
water supply susceptibility Summary of the RISWAP assessment method used to
evaluate susceptibility to contamination; describes basic susceptibility ranking applied to all
supplies and more in-depth assessment conducted for major community supplies.

Susceptibility Ranking Worksheet Assessment results using basic RI SWAP ranking
applied to all RI public water supplies.

Sampling Data Analysis and Rating Summarizes review of water supplier monitoring data
for the past five years and assigns rating for risk of contamination; results provide input to
the basic SWAP Susceptibility Ranking.

Current Land Use Estimates Summary results of GIS land use analysis with current land
use.

Characteristics of Rhode Island Soils /temizes soil features incorporated into
assessment; useful reference.

RIGIS Coverages used in the MANAGE Assessment of Major Community Supplies

MANAGE Summary Results Summary output from MANAGE spreadsheets with land use
features, soil characteristics, hydrologic budget and nutrient loading for each study area.
Results reported for current land use and other scenarios such as future build out and use of
alternative management practices.

MANAGE GIS-Based Pollution Risk Assessment Method, Watershed / Aquifer
Pollution Risk Indicators. List and rating key for land use, landscape features and
modeled nutrient loading estimates used to evaluate pollution risk. Includes background
information on interpreting results.

Hydrologic and Nutrient Loading Assumptions Summary of MANAGE input values and
assumptions using average annual values. Includes surface runoff coefficients for nitrogen
and phosphorus, nitrogen inputs to groundwater from specific sources, housing occupancy,
and other assumptions. Complete technical documentation, MANAGE GIS-Based Pollution
Risk Assessment Method - Database Development, Hydrologic Budget and Nutrient
Loading, available at http://www.edc.uri.edu/cewg/manage.html







APPENDIX A

RI Source Water Assessment Program

Methods and Assumptions in ranking public water supply susceptibility
Prepared by URI Cooperative Extension and RI HEALTH
April 2003

The Rhode Island Source Water Assessment Program assigns a susceptibility rating to each public water
supply. The ranking considers potential sources of pollution from land use and identified facilities, as well
as the water supply’s vulnerability to contaminants based on geology, well type and sampling history. This
summary outlines the methods and assumptions made in assigning ranking scores, including evaluating
public water supply sampling history using the Rl HEALTH public water supply database.

The Rating System

Surface water supplies and groundwater supplies use a slightly different ranking system that accounts for
unique features of each resource. In each case, the full watershed or wellhead protection area was
evaluated.

The ranking system assigns a rank from low to extreme for each factor. A numeric score from 5 to 25 is
also assigned to each rank. Totaling scores for all factors results in a maximum score of 200 for surface
water supplies and 210 for groundwater supplies. The final susceptibility rank is assigned as follows: Low
0-49, Medium 50-100, and High > 100.

IIn general, low threshold limits were set to identify potential threats as an early warning to provide ample
opportunities to implement pollution prevention measures as a cost effective way to protect future water
quality. Setting low threshold also allows a water supplier to track changes over time as source areas
become developed and begin monitoring trends that would otherwise go unnoticed at higher detection
levels. For example, review of sampling data for groundwater supplies includes monitoring increases in
nitrogen above background levels to detect trends in drinking water supplies and also in nitrogen-
sensitive coastal areas that are subject to nutrient enrichment at very low levels far below drinking water
standards.

Each groundwater supply and surface waters supply watershed wellhead protection was ranked
separately. Large surface water supply watersheds were divided into subwatersheds ranging generally
from 500 to 5,000 acres. Each subwatershed was evaluated individually for land use factors but where
water from different subwatersheds or even geographically separate watersheds was treated at one
location, the same sampling data was used for each.

Where several wells are located within one wellhead area, the same input data for wellhead land use was
used for each well. However, sampling data specific to each well was used except where wells within one
wellhead area were owned by one water supplier or located so close to one another that all would be
susceptible to any contaminate present in one. In this case well sampling data is analyzed as one group
to identify maximum levels.

Although each water supply source was ranked separately, where one water supplier managed more
than one well or surface water reservoir results were averaged to create an average susceptibility rank for
the supplier.



Assessment Factors

Watershed Land use, landscape features, and potential sources of pollution

Information on land use characteristics, soils and identified facilities are derived from the RIGIS database.
For major community supplies, 1995 land use maps were reviewed and updated by local volunteers to
correct for major changes. Volunteers were also trained to conduct windshield surveys to update
locations of potential sources of pollution such as gas stations and manure storage areas.

Aquifer, watershed and reservoir characteristics

For groundwater supplies, well construction was used as one factor in evaluating vulnerability to
contamination, with unconfined sand and gravel wells considered at higher risk than bedrock wells. Well
construction was identified based on RI HEALTH records.

For surface reservoirs, vulnerability to contamination was based on estimated nutrient enrichment levels
using readily available reports, input at local assessment group meetings, and RI Department of
Environmental Management data including 305 (b) reports. Where no data on nutrient enrichment level
was available, a moderate level was assigned. Factors considered in assigning a high or extreme level in
the absence of monitored chlorophyll, clarity or phosphorus levels included: local reports of frequent or
severe algal blooms, DEM applications for herbicide application, high (> %2 MCL) levels of disinfection
byproducts such as total trihalomethanes, and impaired status for biodiversity.

Determination of compliance with water quality standards was based on the RIDEM 303 (d) impaired
waters listing and supporting data.

All determinations of nutrient enrichment status and compliance with water quality standards were made
in cooperation with RI DEM Office of Water Resources.

Outflow / Well Water Quality
The RI HEALTH public water supply database was used to evaluate sampling history over the past five
years.

The method for evaluating and ranking sampling results is different for surface waters and groundwater to
account for unique features of each resource, as follows:

Samples for both reservoir outflows and wellwater were analyzed for history of contaminant detects
based on Maximum Contaminant Levels for public health.

Groundwater supplies were also evaluated specifically for bacteria detects. Since most surface water
supplies are disinfected, this analysis was not considered necessary for surface waters.

In addition, groundwater supplies were evaluated using nitrogen concentrations as an indicator of
wastewater and fertilizer inputs from human activities. In this case low ranking thresholds were set to
identify levels above background concentrations rather than identifying contaminant detects based on the
Maximum Contaminant Levels for public health. Relatively low concentrations were used to identify trends
and areas at higher risk to coastal waters in addition to public health risks.

Data was collected at the source, before treatment; except that distribution samples after treatment were
used to evaluate the level of disinfection by products such as total trihalomethanes. Where distribution
samples were not available, the available consumer confidence reports were used to determine the
maximum level.

For more information contact:
RI HEALTH, Office of Drinking Water Quality 401-222-6867
URI Cooperative Extension, Nonpoint Education for Municipal Officials 401-874-2138



APPENDIX B Susceptibility Ranking

Susceptibility Ranking for Surface Water Reservoirs WORKSHEET
ROWY RISK INDICATOR

RATING

Rating Method

RESULTS

Note

Input data are preliminary, based on RIGIS

data and limited assessment infarmation. Final
input data and ratings will be assigned in
cooperation with the water supplier. Where no
data are available, a medium rating will be
assigned

LOWY

MEDIUR

HIGH

10

EXTREME Max. Raitng

2%

Fresh Pond Watershed

Current land use

Input data Rating

Watershed Land use and landscape features

1

High intensity land use (%) throughout the
watershed

High intensity land use (%) located on
highly impermeable soils throughout the
watershed

High intensity land use (percent) located
within 200" buffer of reservair and
tributaries.

Watershed Land Use Risk

Mapped point sources within 200" buffer to
reservair and tributaries

Mapped point sources (per 10 acres)
throughout watersheds including within
200" buffer to reservoir and tributaries
(psoc/acres™0)

Known Pollution Souce Risk

WATERSHED LAND USE AND
LANDSCAPE FEATURES RISK RATING

Watershed and Reservoir Characteristics

i

Trophic status (clarity, phosphorus,
dissolved oxygen) (A measure of the
amaount of treatment needed)
Compliance with water quality criteria.
Based on 305ib) assessment for drinking
water, aguatic life and swirmming. Yhere
drinking water critetia is partially
supporting extremne risk will be assigned.
YWhere available, stream and subreservoir
data will be used in ranking
WATERSHED AND RESERVOIR
CHARACTERISTICS RISK RATING

Outflow water quality

12

13

14

History of contaminant detects (organics,
HC, pesticides, metals, etc.) within & yrs

OUTFLOW QUALITY RISK RATING

SUMMARY RATING for Reservoir
Watersheds

=10%

none

none

none

oligotrophic
Q)

Fully
supparting
(all
standards)

none

=10-15%

=5%

=a%

mesotrophic
)

Wiaterbody
andfor
tributary
impaired

{minor, not
affecting
supply)

trace

=15-26%

=5-15%

=5-15%

<0.1/10 acres <0.5/10 acres| <1710 acres

meso /
eutrophic
(M/E)

Waterbody
andfar
tributary
impaired
(potential to
affect supply)

=12 MCL

eutrophic (E) 25

supporting for 25
drinking water.

=25% 25 1. list

=15% 25 2. list

=15% 25 3. List

5 4 sumofl, 2 &3

Presence of
one or mare 25
SOUrces

4. List

=1/10 acres 25 B. List

50 7. Sum of 5 and B.

125 8. Sum of 4 and 7

9. List

Mot fully
10. list

11. Sumof 9 &

50 10.

=152 MCL 25 12, List

13. Sum of 11 &

= 14.

gLy 313,

14. Sum of 8, 11

0.0% 1]

none 1]

The final rigk

Ranking:

Low

SUMMARY
RATING

Moderate

= ranking divides that range into three: 0- 489, 50 - 100, =100,

0-49

SUMMARY
RATING

50 - 100

Supplier Average
Al

Low



Pollution Risk Ranking for Wellhead Protection Areas WORKSHEET

ROWY RISK INDICATOR RATING
Nate: Input data are hased on RIGIS data, HEALTH files and o
information provided by volunteers and the Town LW MEDIUM HIGH EXTREME Max Rank Rating Method Minister's Lot NC Sands Pond NC WHPA
WHPA Wells 1,536 E.Searle WHPA
0 5 10 25 Input Rating Input Rating Input Rating
Wellhead Protection Area Land use and iandseape
features
1 High intensity land use (HILU) (%) throughout the WVWHPA <10% =10-25% =25-40% >40% 25 1. list 2.0% o 1.0% 0 50% o
o
3 HILU (%) located on hlgh\y\;@:g&eahle =0ils throughout the <55 S5.15% S15%-30% »30 25 2 list 0.0% a 0% 0 20% a
3 Land Use Risk a0 3 sumof 1 &2 1} 0 1}
4 Identified Facilities within inner protectlve radius (IPR) (400" ar none Presence of Presence of two Presence of mare 75 4 List 1 n n 1 n n
200% one source  or three sources  than 5 sources
5 Identified Facilities Per Acre (x10) throughout WHPA, <01 <05 <10 10 75 5 List 0000 n 0000 B 0000 n
excluding IPR
Identified Facilties thoughout WHPA including within inner
protective well radius (400° ar 200') on highly permeable soils none one fwvo or three More than three % § List 0 o o 0 o o
7 Known Pollution Source Risk 5 7. Sumof4, 5 &6 a 0 a
WATERSHED LAND USE AND LANDSCAPE FEATURES
8 RISK RATING (Susceptibility) 1% 8 sum of dand 7 o o o
Aquifer Characteristics
9 AQUIFER TYPE RISK RATING bedrock well SN gD 10 a. List B 0 sD 10 sD 10
Well Water Quality 0 5 10 35
History of contaminant detects (organics, HC, pesticides,
10 metals, radionuclides, etc.) within & yrs. {Community and Nan- none =1/2MCL =1/2 MCL Violation 25 10. List 0 1] <1f2MCL 5 o 1]
fransient non-cammunity sources only.)
generic fecal, cause E. coli Positive
1 Bacteria detection within 5 years none coliform identified and : 25 11, List 0 o 0 0 o o
. Vialation
detection corrected
12 Mitrogen concentration (5 yr. Average) = .5 mgl 5-2mgl =2 - 5 mgll = A mgl 25 12, List 43 10 08 5 2 10
13 WELL WATER QUALITY RISK RATING (Vulnerability) 75 13. Sumof 10-12 10 10 10
14 SUMMARY RATING for Wellhead Protection Areas 210 L Sur?;f B.0& 10 20 20
Ranking: | Low ‘ Meoderate Low Loy Low
| o-48 | s0-100

Supplier
Average

21

Low



RISH INDICATOR RATING

MNote: Input data are based an RIGES data, HEALTH files

and infarrnation provided by volurteers and the Town Low MEDILM HIGH EXTREME Max Rank Rating Methad
1] 5 10 75
Welthead Protection Area Land use and landscape
foatures
1 High irensity land use (HILU) (%) throwghout the WHPA =10% =10-28% >15-40% =40% 25 1. list
9 HILLI (%) located on hghly permesble soils throughout the <55 5158 S 155A0% 40 a8 a list
WHFA - = - =
3 Land Use Risk 50 3.sumof 1 &2
S y ) S Presence of  Presence of
4 e Facileies within innes protective radius (PR) none Bresenceof 8 morethin 5 - 4 List
(400 or 7007) ane source
sOUnCes sounCes
5 Idertihed Facikbes Per Acre (x10) throughout WHPA, o1 <05 <10 - 25 5 List
extluting FR
Iedertified Facileies thoughout WHPA ineluding within inner
& protiecthe well radius (400 ar 200°) on highly permeabile Fcne o o o theee  Mare than three 26 5 List
sois
7 Knewn Pellution Seurce Risk T8 T.Sumofd, ERE
WATERSHED LAND USE AND LANDSCAPE - . -
Ll FEATURES RISK RATING {Susceptibility) L Li Lo Ll
Aguifer Characteristics
y sand and .
L] AQUIFER TYFE RISK RATING bedrock well gravel wel 10 9 List
Wall Water Quality o E] 1 -]
History of contaminant detects (organics, HC, pesticides,
10 metals, radionuclides, e ) wathin 5 yrs, (Community and nong <172 MCL =102 MCL Wiolation 5 10, List
Hartrangient non-Comrmunity SOUrces anky )
gEneric facal, cause y
1" Bacteria detaction within 5 years. none colform  identified and £ c\«::lia::r:we 25 11 List
detection comacted
12 MErogen concentration (5 yr, Average) = Smgl 5.2mgl >2-5mgl =& mgl % 12, st
13 WELL WATER QUALITY RISK RATING (Vulnerability) 5 12. Sumof 10-12.
14 SUMMARY RATING for Wellhead Protection Areas no 14 Sumof 8. 9813
Ranking: Low Moderate
0-49 60 - 100

ABM INC. WELL
Input Rating
17.0% 5
4.0 L]

5

1} 1}
0060 o
1 5
E

0

B a
a a
[} a
28 w
U]

0

B.L TINH CM INN
Input Rating Rating
17.0% & 17.0% &
4.0 o 40% 1]
L 5
1} o o i}
0060 o 0060 1]
1 1] 1 ]
5 g
10 10
sD 10 B '}
a o a o
peneric generic
caléform 5 cokfarm 5
detection detection
8 9 13 5
10 10
0 n

BELLEVUE HOUSE
Rating
17.0% 5
410% ]
5
1} a
0 060 ]
1 5
5
10
B 1}
a a
generic
calform 5
detection
21 10
15
5

BLOCK ISLAND AIRPORT
OPERATIONS WELL #2
Input FRating
17.0% 5
4.0 1]

5

1} i}
0060 ]
1 5
g

1n

sD 10
a o
[} i}
04 1]
i}

a0

BLOCK ISLAND RESORTS

Input Rating
170% 5
40% o
5
i} i}
0080 o
1 5
g
10
B '}
o o
i} i}
26 0
10
an




ROW RISK IMICATOR RATING
Note: Input data are based on RIGIS data, HEALTH files
and infarmation provided by volurtesrs Loy MEDIUM HIGH EXTREME M Fank Fabng Method
0 5 10 25
Wellhead Protection Area Land use and landscape
features
1 High intensity land wse (HILLY) (%) throughout the WHPA =10% =10-25% > 25-40% >40% 25 1 list
2 HILL! (%] lacated on highly parmeabde soils throughout the s, 26-15% 215%-30% =30 2% 2 list
WHPA b
3 Land Use Risk &0 3 sumol 182
e e N nfen i e IBEY e Presence of  Presence of
s oo Fociies i ome procioe 00U OFR) e PO crtvee  moretons 25 ol
sources SOUICES
5 Identified Faciities Per Acre (x10) throughout WHPA, <01 <05 <10 =10 2% 5 List
excluding IPR

Idenufied Facilities thowghout VWHPA including within inner

-] protective well radius (400' or 200') on highly permeable nore ong two or three  More than three 25 5. List
soils
7 Kneown Pollution Source Risk 75 T.Sumof4, 586
WATERSHED LAND USE AND LANDSCAPE P -
s FEATURES RISK RATING (Susceptibility} e HELRE LY
Aguifer Characteristics
=sand and
9 AQUIFER TYPE RISK RATING bedrock well gravel wel 10 9. List
Well Water Quality o 5 1 %

History of contarninant detects (organics, HC, pesticides,

10 rmetals, radionuclides, etc ) within 5 yrs. (Cormmunity and nore =112 MCL =12 MCL Winlation 25 10, List
Mor-ransient non-community sources onby.)
fanaric facal, cause E. coli Positive
1 Bacteria detection within § years none colifarm identified and . 5 11, List
Violatsen
detection corected
12 Nitragen concentration (5 yr. Average) = Smgl 5. 2mgl =2. 5 mgl = & mgl 25 12, List
13 WELL WATER QUALITY RISK RATING (Vulnerability) (-] 13.Sumof 10-12.
14 SUMMARY RATING for Wellhead Protection Areas 210 14. Sumof 8,8 813,
Ranking: Low Moderate
0-49 60 - 100

CHAMPLINS MARINA &
RESORTS WELLS 13
Input Rating
170% 5
40% o

&

1 2
0080 o
1 8

10

15

B o

a 0

genenc

colifgrmn 5

detection
17 8
10
25

ERMIE'S OLD HARBOR

RESTAURANT
Input Rating
17.0% 5
40% o

L]

o o
0.080 o

1 5

5

10

sD 10
i} i
o 0
21 10
10

30

EUREHA HOTEL CORP.
Input Rating
17.0% 5
40% [t}
£
0 [t}
0.080 [t}
1 5
5
10
B 0
0 0
generic
colform 5
detection
34 0
{H]
25

FREDERICH J. BENSON

TOWN BEACH
Input Rating

170% 5

4.0% '}

£

0 '}

0.0s0 1}

1 5

5

10

B 0

] 0

o o

25 0

10

20

HARBORSIDE INN
Input Rating

170% 5
40% o
5
o o
0080 o
1 8
5

10

so 10
a o

fecal, cause

identified and 10
comected

14 8

13

35




ROW RISK INDICATOR RATING

Mote: Input data are based on RIGIS data, HEALTH files

PAYME'S NEW HARBOR
and information provided by volunteers and the Town Low MEDILM HIGH EXTREME M Rlank Rabrg Methad

HYGEIA HOUSE ISLAND MARINE CORP, OLD TOWN INN OVERLOGK HOTEL DOCK WELLS 182 ROSE FARM INN
1] 2 10 25 Input Rating Input Rating Input Rating Input Rating Input Rating Input Rating
Welthead Profection Area Land use and landscape
features
1 High intensity land wse (HILLY) (%) throughout the WHPA, =10% =>10-25% 225.40% =40% % 1. hist 17.0% 5 17.0% 5 17.0% 5 17.0% 5 17.0% 5 17.0% 5
5 HLU (%) located on himﬂvmil.;l’r:uhlu sois throughout the <5t 5-15% >15%-30% >a0 5 2 list a0% 0 0% 0 4.0% n 40% n 40% a 0% 0
3 Land Use Risk 50 3.sumof 182 5 5 5 5 5 5
ertified Faciites with ctective radius (PR, P g Presencect  Presence of
4 n aciibes within inner protective radus (IPF) none MESENEE AT swmorthres  mare than § £ 4 List 0 0 0 [ 0 0 1 5 i [ 0 ]
{400 or 200 one source
Sources Surces
5 dgrifiec! Facilties: Per Acre (1) throughout WWHPA, <01 <05 <10 =10 %5 5. List 006D ] 006D 0 0060 ] 0060 ] 0060 i 0.060 ]
excluding IPR
Identified Facilties thaughout WHPA including within inner
B pratectve well radius (400 or 2007 on highly permeatile noe o b o three More than three 75 5 List 1 5 1 5 1 5 1 5 1 5 1 5
sails
T Known Pollution Source Risk 75 T S5umofd 5&6 5 5 5 L} 5 5

WATERSHED LAND USE AND LANDSCAPE - - .
8 FEATURES RISK RATING (Suscaptibility) 126 B Sumof3and T 0 0 10 15 10 0

Aguifer Characteristics
sand and
] AQUIFER TYPE RISK RATING bedrack well 10 9. List B 0 S0 1 10 sD 10 B [ B L]
graved well
Well Water Quality o & 10 2%

History of contarninant detects (organics, HC, pesticides,
10 metals, radonuchdes, etc ) within 5y (Communty and nong <172 MCL =117 MCL Vialation =] 10 List o 1] o 1] 1] 1] 1] 1] 1] o 1] 0
Mon-transient non-comrmunity sources onby.)

generic fecal, cause

n Hactena detechon wathin 5 years riong (:ulmlr.m dertihed and ! r;:;l:’::)m =] 11 List o 1] ] 1] 1] 1] 1] 1] 1] o 0 0
detection comrected

12 Mitrogen concentration (5 yr. verage) < 5 gl S.2mgl »7-5mgl = 5 g 75 12 List 45 10 22 0 27 10 15 5 25 10 28 10

13 WELL WATER QUALITY RISK RATING (Vulnerablliy) 5 13. Surmof 10-12 10 10 10 & 0 10

14 SUMMARY RATING for Wallhead Pretection Areas 210 14. Sumof 8,9 813 0 30 30 30 20 0

| Ranking: I Lo Maderate



ROW RISK INDICATOR RATING
Mote Input data are based on RIGIS data, HEALTH files
and irformation provaded by volunteers and the Town, Low MEDILM HIGH EXTREME Max Rank Rating Method
1] 5 10 25
Welihead Protection Area Land use and landscape
features
1 High intensity land wse (HILU) (%) throughout the WHPA =10% 210-25% =>25.40% =40% 25 1. st
2 HILLY (%) located on highly permeable soils throughout the - 25150 3 15%-30% 230 25 7 nst
WHPA
a Land Use Risk 50 3 sumof | &2
Fresence of  Presence of
F
2 Identified Facilities w[hlnllnner plrcmectme radius (IPR) - Pracance of o or three more than & 2% 2. List
(400" or 2007 one source . )
SOUFCES SOurces
5 Identified Facilties Ptf.ﬁl:f.t‘ (=10 thraughout WHPA, <01 <05 <10 =10 75 5. List
exluding IFR
Ientified Facilibes thoughout WHPA including within inner
B protectrse well radius (400 or 2007) on highly permeable none one rwm or three  Mare than thres 25 § List
soils
7 Known Follution Source Risk 75 T.Sumofd. 586
8 WATERSHED LAND USE AND LANDSCAFE 195 B Sumof3and T
FEATURES RISK RATING (Susceptibility) - :
Aguifer Charactaristics
9 AQUIFER TYPE RISK RATING bedrock well ant an 0 9. List
grarved well
Well Water Quality o -] L) 5
History of contaminant detects (organics, HC, pesbeides,
10 mitals, radonuchdes, etc.) within & yrs. (Communty and none =12 MCL =12 MCL Wiolation 25 10. List
Norktransient SOurces only.)
GENEnc fecal, cause o
1" Bacteria detection within 5 years none colform  ientipd zng £ 0L F0Se % 11 List
Viglation
detection corrected
12 Mitrogen concentration (5 yr. Average) = Smgl 5-2mgl =2 Gmgl =5 mgh 25 12 List
13 WELL WATER QUALITY RISK RATING (Vulnserability) k] 13. Sum of 10-12
14 SUMMARY RATING for Wellhead Protection Areas 210 14 Sumof B 8 & 13
Ranking: Low Moderate
0-48 50 - 100

SAMUEL PECKHAM TAVERN

Inpurt Rating
170% 5
4.0% 0
5
0 0
0.060 0
1 5
5
10
B 1}
] 0
] 0
14 5
5
15

SEACREST INMN
Input Rating

17.0% 5

40% o

5

0 [t}

0.080 [t}

1 5

5

10

B [t}

0 [

o o

38 0

{1i]

20

SPRING HOUSE INN

Input Rating
17.0% 5
40% 1]
5
[t} o
0.060 o
1 5
5
mn
B 0
] 0
o 1]
21 10
10
0

THE ADRIAN

Input FRating

17.0% 5

4 0% 1]

5

[t} 0

0.080 0

1 5

5

n

B 0

0 0

\peneric coliform

detection N
01 o

5

15

THE HIGHVIEW
Input Rating
17.0% 5
40% 1]

§

o o
0.oe0 o

1 5

§

10

B 0

i i
GENENC

coliform 5
detection

26 10

15
-




Pollution Risk Ranking for Wellhead Protection Areas WORKSHEET

ROWY RISK INDICATOR RATING
MNote: Input data are based on RIGIS data, HEALTH files
and information provided by volunteers and the Town Loy WMEDIUM HIGH EXTREME Max Rank Rating Method
0 5 10 25
Weilhead Protection Area Land use and landscape
features
1 High intensity land use (HILLY) (%) throughaout the VWHPA =10% =10-25% =25-40% 240% 25 1. list
0
5 HILU (%) located on highly permeable soils throughout the <5% 55.15% 515%-30% =30 25 9 list
WHPA i
a Land Use Risk 50 3. sumaof 1&2
\dentified Facili ith tect d PR P i Presence of Fresence of
4 entified Facilities wi mlmner p:’u ective radius (IPR) none resence of L three more than 5 75 4 List
(400" or 200% ane source
sources SOUrces
5 Identified Facilties Per Acre (10) throughout WHPA, 01 05 <10 =10 75 5 List
excluding IPR
Identified Facilities thoughout WHPA including within inner
] protective well radius (400" or 200" on highly permeable naone ane twio or three  More than three 25 5. List
s0ils
T Known Pellution Seurce Risk 75 7. Sumofd, 5 &B
WATERSHED LAND USE AND LANDSCAPE
8 FEATURES RISK RATING (Susceptibility) 123 6, Ml &7 & &
Aquifer Characteristics
9 AQUIFER TYPE RISK RATING hedrack well sand and 10 8 List
gravel well
Weil Water Quality 0 5 10 25
History of contaminant detects (organics, HC, pesticides,
10 metals, radionuclides, etc.) within 5 yrs. (Community and none =12 MCL =12 MCL Violation 25 10. List
MNor-transient non-cormmunity sources only.)
generic fecal; cause E coll Positive
" Bacteria detection within 5 years none califarm identified and 28 11. List
N Vinlation
detection corrected
12 Mitrogen concentration (5 yr. Average) = 5mgl 5- 2 mgfl =2 -5 ol =5 mgll 25 12, List
13 WELL WATER QUALITY RISK RATING (Vulnerability) 75 13. Sum of 10-12
14 SUMMARY RATING for Wellhead Protection Areas 210 14 Sumof8 9813
Ranking: Low Moderate
0-49 50 - 100

THE OAR AND BLOCK
ISLAND BOAT HOUSE

Input Rating
17.0% g
4.0% 0
5
0 0
0.080 0
1 g
5
a
50 10
0 i
0 0
15 g
5
25

TWIN MAPLES
Input Rating
17.0% <]
4.0% o

5

o o
0.080 o

1 5

5
o

B o

] il

1] 1]

15 5

5
15

Supplier
Average

21






APPENDIX C: Sampling Data Analysis and Rating - Summarizes review of
water supplier monitoring data for the past five years and assigns rating for risk
of contamination; results provide input to the basic SWAP Susceptibility Ranking.

Fresh Pond
PWSID Contaminant  |MCL|Units| Max | Rank | Rate
Contaminants
1858430 Total Trihalomethanes 80 ppb 1.47 Low 0
1858430 Nitrate As N 10 ppm 0.2 Low 0

Overall Rate of SWA| | > There has been no detection of regulated
Contaminants Low 0| | contaminants (excludina bacteria).

Sands Pond
PWSID Contaminant  |MCL/|Units| Max |Rank | Rate
Contaminants
1858430 Total Trihalomethanes 80 ppb 1.47 Low 0
1858430 Nitrate As N 10 ppm 0.7 Low 0

Overall Rate of SWA > There has been no detection of regulated
Contaminants Low 0| | contaminants (excludina bacteria).

Wells 1-3
PWSID Contaminant  |MCL|Units| Max | Rank |Rate
1858430 Total Trihalomethanes 80 ppb 1.47 Low 0
1858430 Gross Beta 50 pCi/l 3.5 * *
Nitrates
1858430 Nitrate As N 10 ppm 0.7 medium 5
Coliform
1858430 Coliform 5% 0% low 0
1858430 Fecal Coliform 5% 0% low 0
* Detects occurred only once in a five-year period and are excluded from the
well ranking.

Overall Well Rate > There has been no detection of regulated
Contaminants Low 0 contaminants (excluding bacteria and
Nitrates Medium 5 Eltl:laittr?ast)e' levels in groundwater are somewhat
Bacteria Low 0 higher than background levels, which may

indicate contribution from human activity.
> Bacteria have not been detected.




Well 5

PWSID Contaminant  |MCL|Units| Max | Rank |Rate
1858430 Total Trihalomethanes 80 ppb 147 Low 0
1858430 Barium 2 ppm 013 Low 0
Nitrates
1858430 Nitrate As N 10 ppm 0.8 Medium 5
Coliform
1858430 Coliform 0.05 0 Low 0
Overall Well Rate > There has been no detection of regulated
Contaminants Low 0 contaminants (excluding bacteria and
Nitrates Medium 5 :Itl:l?tt;?t()e. levels in groundwater are somewhat
Bacteria Low 0 higher than background levels, which may
indicate contribution from human activity.
> Bacteria have not been detected.
Well 6
PWSID Contaminant MCL Units Max Rank Rate
1858430 Total Trihalomethanes 80 ppb 1.47 Low 0
1858430 Gross Alpha 15 pCill 2.44 Medium 5
1858430 Barium 2 ppm 0.15 Low 0
1858430 Gross Beta 50 pCill 439 Low 0
1858430 Sodium 100 ppm 130 >
Nitrates
1858430 Nitrate As N 10 ppm 0.05 Low 0
Coliform
1858430 Coliform 5% 0% Low 0
1858430 Fecal Coliform 5% 0% Low 0

**This well is being treated with reverse osmosis and sodium levels have come
down since then.

Overall Well Rate

Nitrates
Bacteria

Contaminants Medium 5

o

Low
Low 0

> 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 US EPA. This indicates the need
for continued monitoring.

> Nitrate levels in groundwater have been

consistently low.

> Bacteria have not been detected.




Minister’s Lot

PWSID | Contaminant |MCL|Units| Max | Rank | Rate
Nitrates

2389718 Nitrate As N 10 ppm 4.3 High 10
Coliform

2389718 Coliform 5% 4.50% Low 0

2389718  Fecal Coliform 5% 0% Low 0

Overall Well Rate

Contaminants Low
Nitrates High
Bacteria Low

0
10
0

> There has been no detection of regulated
contaminants (excluding bacteria and
nitrates).

> Nitrate levels in groundwater are higher
than background levels, which may indicate
contribution from human activity

> Bacteria have not been detected.

E. Searles Ball

PWSID ‘ Contaminant |MCL‘ Units‘ Max ‘Rank |Rate
Nitrates

2980196 Nitrate AsN 10 ppm 2 High 10
Coliform

2980196 Coliform 5% 0% Low O

2980196 Fecal Coliform 5% 0 Low O

Overall Well Rate

Contaminants Low
Nitrates High
Bacteria Low

0
10
0

> There has been no detection of regulated
contaminants (excluding bacteria and
nitrates).

> Nitrate levels in groundwater are higher
than background levels, which may indicate
contribution from human activity

> Bacteria have not been detected.




APPENDIX D

Current Land Use Table - Block Island

Current Sands WHPA  [Fresh Pond Great Salt Pond  |Lower NC WHPA  |Minister's Lot WHPA [ESearle WHPA
LAND USE Acres % area |Acres % area |Acres % area |Acres % area |Acres % area Acres % area

[1] HD Res.(>8 /ac) 0.0 0.0% 0.00 0.00% 0.00 0.00% 0.0 0.0% 0.0 0.0% 0.0 0.0%
[2] MHD Res.(4-7.9/ac) 0.0 0.0% 0.00 0.00% 17.16 1.01% 34.8 2.9% 3.9 1.7% 0.0 0.0%
[3] MD Res.(1-3.9/ac) 68.9 12.9% 14.77 6.37% 259.46 15.23% 218.1 17.9% 65.4 28.6% 21.9 5.1%
[4] MLD Res.(0.5-0.9/ac) 65.2 12.2% 40.44 17.44% 144.56 8.48% 67.5 5.5% 36.3 15.9% 20.9 4.9%
[5] LD Res.(<0.5/ac) 344 6.4% 7.62 3.29% 72.58 4.26% 30.0 2.5% 7.6 3.3% 25.5 5.9%
[6] Commercial 0.0 0.0% 0.00 0.00% 47.57 2.79% 87.8 7.2% 0.0 0.0% 0.0 0.0%
[7] Industrial 0.0 0.0% 0.00 0.00% 0.00 0.00% 0.0 0.0% 0.0 0.0% 0.0 0.0%
[8] Roads 0.0 0.0% 0.00 0.00% 0.00 0.00% 0.0 0.0% 0.0 0.0% 0.0 0.0%
[9] Airports 0.0 0.0% 0.00 0.00% 70.95 4.16% 63.4 5.2% 0.0 0.0% 20.6 4.8%
[10] Railroads 0.0 0.0% 0.00 0.00% 0.00 0.00% 0.0 0.0% 0.0 0.0% 0.0 0.0%
[11] Junkyards 0.0 0.0% 0.00 0.00% 2.24 0.13% 2.2 0.2% 0.0 0.0% 0.0 0.0%
[12] Recreation 0.0 0.0% 0.68 0.29% 28.23 1.66% 32.7 2.7% 0.0 0.0% 7.2 1.7%
[13] Institution 0.2 0.0% 0.00 0.00% 6.32 0.37% 10.0 0.8% 0.0 0.0% 0.0 0.0%
[14] Pasture 75.9 14.2% 34.54 14.90% 172.38 10.12% 145.3 11.9% 11.4 5.0% 43.6 10.2%
[15] Cropland 5.0 0.9% 1.65 0.71% 6.66 0.39% 6.7 0.5% 0.0 0.0% 0.0 0.0%
[16] Orchards 0.0 0.0% 0.00 0.00% 0.00 0.00% 0.0 0.0% 0.0 0.0% 0.0 0.0%
[17] Brush 48.0 9.0% 47.35 20.42% 198.24 11.63% 105.9 8.7% 8.9 3.9% 71.3 16.6%
[18] Forest 179.1 33.5% 34.81 15.02% 329.98 19.37% 209.0 17.2% 62.1 27.1% 202.2 47.1%
[19] Barren 33 0.6% 0.00 0.00% 117.85 6.92% 45.1 3.7% 12.5 5.5% 8.4 2.0%
[20] Wetland 25.7 4.8% 8.81 3.80% 190.27 11.17% 119.6 9.8% 15.3 6.7% 5.0 1.2%
[21] Water 28.9 5.4% 41.16 17.75% 39.39 2.31% 39.9 3.3% 5.2 2.3% 2.5 0.6%
Total (acres) 534.5 100% 231.83 100%| 1,703.85 100% 1,217.9 100% 228.6 100% 428.9 100%




APPENDIX E Characteristics of Rhode Island Soils

Characteristics of Rhode Island Soils

Flooding Water High Water Hydric/ Groundwater
SOIL NAME MAP SYMBOL Hydrologic Restrictive Duration Table _Table Duration Parent Highly Drain N Removal
Soil Group  Soils’ & Depth Depth(ft) & Type? Material Erodible Class Potential®
Adrian Aa A/D** e Long; Nov-Ma 0-1.0 Nov-May, A Organic No VP High

Birchwood Bc C Restrictive R 1.5-3.5  Nov-April, P Lodiement Till No

Bridgehampton BmA, BmB B . Ablation Till No

BrA, BrB, BsB C Restrictive ~  ---—-- >6.0 0 - Lodge. Till, EM No

Broadbrook

Carlisle ; 0-1.0*  Sep-Jun, A

EfA, EfB . Outwash, E.M.

Hinckle: HKA, HkC, HkD, HnC* A e e >60 - Outwash Yes

Lippitt LgC c? BEDROCK >6.0 - Ablation Till No

Matunuck Jan-Dec, A

Narragansett NaA, NaB, NbB, NbC, NcC B = e >6.0 @ Ablation Till No

Newport (Urban Land NP Restrictive - >6.0 0 - e No

Paxton PaA, PaB, PbB, PbC, PcC C Restrictive - >6.0 @ Lodgement Till No



Paxton (Urban Land)
Pittstown
Podunk
Poquonock
Quonset
Rainbow
Raypol
Ridgebury
Rumney
Scarboro
Scio
Stissing
Sudbury
Sutton
Tisbury
Walpole
Wapping
Windsor
Woodbridge

! Restrictive soils have a permeability of <0.2 in/hr at a depth of about 20 to 60 inches.

2 A=Apparent, P=Perched
% Excessive permeabilit in the subsoil may cause ground water pollution from septic system effluent, Permeability rates range from 6-
20 in/hr or greater. From Soil Survey of Rl Table 19; for septic tank absorption fields.

PD

PmA, PmB, PnB
Pp

PsA, PsB

QoA, QoC

RaA, RaB, RbB
Rc

Re, Rf*

Ru

Sb

ScA, SdB

Se, Sf

Ss

StA, StB, SuB, SvB
Tb

Wa

WbA, WbB, WcB, WdB

WgA, WgB

WhA, WhB, WoB, WrB

* Designated as Hydric Soils.

® Nitrogen removal potential based on URI research indicating high N removal in hydric soils with organic, alluvial, and outwash parent material (Rosenblatt 1999).

Restrictive
Restrictive

15-3.0
1.5-3.0
> 6.0
>6.0
15-35
0-1.0*
0-1.5"
0.0-1.5
0-1.0"
1.5-3.0
0-1.5"
1.0-3.0
15-35
15-35
0-1.0"
15-35
>6.0
1.5-3.0

Nov-April, P
Nov-May, A
Nov-April, P
Nov-May, A
Nov-May, P
Nov-June, A
Nov-Jul, A
Nov-May, A
Nov-May, P
Nov-April, A
Nov-April, A
Nov-April, A
Nov-April, A
Nov-April, A

Nov-April, P

Lodgement Till
Alluvial
Lodge. Till, S.M
Outwash
Lodge. Till, EM
Outwash, E.M.
Lodgement Till
Alluvial
Outwash

Ablation Till, E.M.

Lodgement Till
Outwash
Ablation Till
Outwash
Outwash

Ablation Till, E.M.

Outwash
Lodgement Till

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

SP, P
SP, P

VP

SP, P

SP, P

Hydric Soil Drainage Classes

V-Poorly Drained
SP-Somewhat Poorly Drained

VP-Very Poorly Drained

*See description of map unit from the Soil Survey of Rhode Island, 1981; for composition and behavior characteristics of the map unit.
** Designated as D for MANAGE
Source: Soil Survey of Rhode Island, Dean R. Rector, Soil Conservation Service, 1981.

Compiled by Adam Rosenblatt, URI

Amended by Jim Lucht 10/00

High

High
High

High



Soil Hydro- Basic Typical Depth to Water Quality Risks Management implications
Group Description Seasonal High with Developed Land Use
Water Table
From ground surface
A Sandy, Greater than 6 feet Highest pollutant movement to groundwater from e  Preserve as recharge areas.
deep water table, septic systems and fertilizers, o  Direct stormwater runoff to these areas to promote infiltration after
high infiltration, Largest increase in runoff with impervious cover, pretreating to remove sediment and other pollutants.
low runoff Greatest loss of groundwater recharge with e  Consider prohibiting deep wastewater seepage pits (galleys);
impervious cover. evaluate need for advanced onsite treatment systems.
B Most are well- Greater than 6 feet or High potential for pollutant movement to e Prime soils for building and agriculture. Consider best use to
drained, 1% to 3% feet groundwater from septic systems in sandy subsoils, meet town goals and strategies to preserve prime farmland.
moderate runoff, Moderate increase in runoff and loss of recharge o  Consider prohibiting deep wastewater seepage pits (galleys);
moderate with impervious cover. evaluate need for advanced onsite treatment systems.
infiltration May include prime farmland soils.
o  Septic systems may require use of filled leachfields to achieve
C Slowly permeable, 17 to 3% feet High pollutant movement to surface waters from minimum separation distance to groundwater; consider aesthetic
collection areas for or septic systems, fertilizers, and land disturbance. impact of fill and need for advanced treatment.
surface water, 0to 17 feet High potential for hydraulic failure of septic systems, | @  Stormwater treatment ponds not suitable where water table is less
typically high with surfacing or lateral movement of effluent. than 2 feet from the ground surface.
water table, High potential for wet basements, temporary e Limitfilling and regrading required to raise elevation of homes
high runoff flooding. with full basements; consider prohibiting basements in wet soils.
e  Maintain undisturbed wetland buffers and drainageways.
e Prohibit use of subdrains to lower water table; regulate location of
subdrains adjacent to isds and their discharge,
o Divert runoff from wells and septic systems.
D Very high water Highest pollutant movement to surface waters e  Avoid impacts to small streams, wetlands and wetland buffers
table, often 0to 11/2 feet Loss of pollution treatment potential with with development.
classified as disturbance of wetland buffers. Treat runoff before discharge to wetlands.

wetlands based on
wet (hydric) soils

Wetland habitat encroachment.

Identify wetland buffers for restoration.
e Prohibit use of advanced wastewater treatment systems on less
than 2 ft. water table for new construction.




APPENDIX F: RIGIS Coverages used in the MANAGE Assessment of Major
Community Supplies
RI Source Water Assessment Program

Original analysis maps are generally produced at the watershed level. In order to create a more useful product, some
basic inventory maps were redone at the town level. All maps have major and minor roads differentiated, with
annotation on numbered routes- annotation from RIGIS Roads or USGS Topographic Overlay.

GIS Coverages

1. STUDY AREA BOUNDARY OUTLINE (Watershed, subwatershed,
wellhead protection area, or aquifer recharge area)

Data Layers Description Use

Watershed boundaries Surface water drainage basins and sub-basins in RI. For Study Area boundary
metadata go to: http://www.edc.uri.edu/rigis- outline
spf/Metadata/Hydro/s44hdb90.html

Community Wellhead Areas around public community wells considered critical for

Protection Areas the protection of their source water supplies. For metadata go

to: http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hwa97.html

Non-Community Well Areas around public non-community wells considered critical
Head Protection Areas for the protection of their source water supplies. For metadata
go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hwb97.html

Aquifer recharge areas Critical portions of recharge areas for major RI groundwater
aquifers suitable as sources for untreated drinking water. For
metadata go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hgg94.html

2. Land Use

Data Layers Description Use

1995 RIGIS Land Use 1995 Land use / land cover updated using 1988 land use as a Note: Light colored forest
base. Coded to Anderson modified level 3 with one half acre to allow writing on map-
minimum polygon resolution. For metadata go to: also emphasizes developed
http://www.edc.uri.edu/rigis- areas.
spf/Metadata/Landuse/s4411u95.html Local volunteers assist

with land use updates for
each study area

3. Soils

Data Layer Description Use

Soils 1996 USDA/NRCS SSURGO soils delineated with name, type See below for uses.
and feature attributes. Replaces 1990 RIGIS soils dataset. For
metadata go to:
http://www.edc.uri.edu/spfdata/rigisup2002/Soil/ris0i96.met




4. Sewers

Data Layer

Description

Use

Sewer Lines

Sewer mains and interceptors for public sewer systems -
Generally shows only pipes with a diameter of 10 inches or
greater. For metadata go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Utilities/s44us196.html

Buffered to 750’ to
estimate service area

5. Community Water Supply Wells

Data Layer

Description

Use

Community Wells

Public wells serving at least 25 residents or 15 service
connections year round. For metadata go to:
http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hwc97.html

Non-Community Wells

Public wells serving at least 25 persons at least 60 days of the
year. For metadata go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hwn97.html

Existing water quality
impacts

6. Public Water Systems
Data Layer Description Use
Water Supply Lines Water lines for public water systems. For metadata go to: Existing water quality

http://www.edc.uri.edu/rigis-
spf/Metadata/Utilities/s44uwl95 . html

impacts

7. Political Boundaries

Data Layer Description Use

Municipalities RI state and municipal boundaries with city and town attribute Basemap and reference
codes and annotation. For metadata go to:
http://www.edc.uri.edu/rigis-
spf/Metadata/Boundary/s44btp88.html

State of RI RI state line boundary including coastline. For metadata go to:
http://www.edc.uri.edu/rigis-
spf/Metadata/Boundary/s44bri89.html

8. Roads

Data Layer Description Use

Roads All roads in RI including paved , unpaved and track/trail with Basemap and reference

name attributes and annotation. For metadata go to:
http://www.edc.uri.edu/rigis-
spf/Metadata/Transportation/s44trd98.html

9. Water Resources

Data Layers

Description

Use

Hydro lines

Centerlines for all fresh water rivers and streams including some
seasonal streams in RI. For metadata go to:
http://www.edc.uri.edu/rigis-spf/Metadata/Hydro/s44hh198.html

Major Surface Water
Bodies

Major freshwater rivers and lakes as polygon features with name
annotation and RIDEM water quality attribute designation. For
metadata go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hhm99.html

Location of critical
resource areas and existing
water quality impacts.




Reservoirs Surface reservoirs used as sources for public drinking water
supplies. For metadata go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hpr94.html

Narragansett Bay Water Water zone classifications in Narragansett Bay by the Rl CRMC

Classification and RIDEM. For metadata go to: http://www.edc.uri.edu/rigis-

spf/Metadata/Hydro/s44hbc94.html

Shellfishing Closure Areas

Rhode island coastal waters & Narragansett Bay shellfish
closure areas. For metadata go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Nature/s44nsc00.html

Coastal Water
Classification

Near shore water classifications by the RI Coastal Resources
Management Council (CRMC) for the south coastal regions of
Rhode Island and Block Island Sound. For metadata go to:
http://www.edc.uri.edu/rigis-spf/Metadata/Hydro/s44hcc94.html

Groundwater Classification

Groundwater quality classifications for major aquifers, public
well head areas and other subsurface resources. For metadata go
to: http://www.edc.uri.edu/rigis-
spf/Metadata/Hydro/s44hgc93.html

10. Open Space a

nd Protected Areas

Data Layer

Description

Use

Audubon Lands

Protected open space lands owned and managed by the Audubon
Society of Rhode Island. For metadata go to:
http://www.edc.uri.edu/rigis-
spf/Metadata/Openspace/s440al95.html

State Conservation and
Recreational Openspace
1990

State Conservation, Open Space, and Recreational Program
lands as of 1990. For metadata go to:
http://www.edc.uri.edu/spfdata/rigisup2002/OpenSpace/scorp90
.htm

Protected Public Lands

Protected open space lands managed by or acquisition supported
through the Rhode Island Department of Environmental
Management. For metadata go to:
http://www.edc.uri.edu/spfdata/rigisup2002/OpenSpace/demope
n.htm

Private Land Trust
Holdings

Land owned by The Nature Conservancy or Municipal Land
Trusts. For metadata go to: http://www.edc.uri.edu/rigis-
spf/Metadata/Openspace/s44onc98.html

Protected Open Space

Protected open space land, the majority of which is not fully
developed. Owned or maintained by Rhode Island cities, towns,
and non-for-profit conservation groups. For metadata go to:
http://www.edc.uri.edu/spfdata/rigisup2002/OpenSpace/protope
n.htm

Rare Species

Estimated habitat and range of rare species and noteworthy
natural communities. For metadata go to:
http://www.edc.uri.edu/rigis-spf/Metadata/Nature/s44nrs97.html

Facilitates comparison of
hot spots to resource areas.
Shows potential for
greenway linkages.

Open space was updated
with town data in each
watershed.

11. Topography

Data Layer

Description

Use

USGS 7.5 Minute Topo
Maps

TIF image files of USGS 7.5 minute topoquads that
encompass RI. Distributed on USGS Quad basis.

Used as base map for
most maps in Wickford
Harbor Assessment.
Provides topography,
annotation, and local




| landmarks.

12. Point Sources of Pollution

Data Layer Description Use
CERCLIS Point locations of hazardous material sites designated by the Determining exact
U.S. EPA and RIDEM. For metadata go to: locations of known
http://www.edc.uri.edu/rigis- pollution sources and the
spf/Metadata/Hazmat/s44xcc97.html proximity to water
RIPDES Rhode Island point discharge elimination system point locations | resources.
for all sanitary waste sites where permits have been issued by
RIDEM. For metadata go to: http://www.edc.uri.edu/rigis- Additions and revisions
spf/Metadata/Hazmat/s44xsp99.html made by town and state
LUSTs Storage tanks and associated piping used for petroleum and officials, and volunteers.

certain hazardous substances that have experianced leaks as
determined by RIDEM. For metadata go to:
http://www.edc.uri.edu/rigis-
spf/Metadata/Hazmat/s44x1t99.html

13. Zoning

Data Layer

Description

Use

Town Level Zoning

Town blue-print for future development patterns

Buildout analysis

MANAGE - Modified coverages

Surface Water Hot Spots

Data Layer

Use

MANAGE modified land use/soil | Helps identify areas with higher risk for pollutant
(high intensity land use on
seasonal high water table (0-3.5”)

soils)

movement to surface water.

Groundwater Hot Spots

Data Layer

Use

MANAGE modified land use/soil | Helps identify areas with higher risk for pollutant
(high intensity land use on hydro- | movement to groundwater.

group A soils)

Buildout Analysis (not applicable to Block Island)

Data Layer Use
MANAGE modified land Shows patterns of future development coded to the
use/zoning current land use legend for comparison.




APPENDIX H

MANAGE GIS-Based Pollution Risk Assessment Method
Watershed / Aquifer Pollution Risk Indicators

List of Indicators and Rating Key
The following indicators are commonly used in the MANAGE watershed assessment, although not all
may be used in each assessment, depending on the characteristics of the study area and type of analy-
sis. Mapping the site-specific location of these features, including overlay mapping to identify potential
pollution source “hotspots” is an important aspect of the assessment conducted separately identified
characteristics is The mapping analysis, including “hot spot” mapping is conducted separately.

WATERSHED / AQUIFER INDICATOR

Relative Pollution Risk Rating

Low Medium High Extreme
1. LAND USE '
Watershed-wide
High intensity land use <10 % 10-14 % 15 -25% >25%
Impervious surface area <10 % 10 —14% 15— 25% >25%
Forest and Wetland >80 % 50 — 80% 20 - 49% < 20%
Septic systems per acre * <.10 10— .23 24 — 49 50—1.15
Percent sewered land use Not rated *
Riparian (shoreline)
Riparian High intensity land use <5% 5-9% 10-15% >15%
Riparian Impervious surface area <5% 5-9% 10-15% >15%
Riparian Forest and Wetland > 95 % 80-95% 60 —-79 % <60 %
Disturbed Riparian Area (inverse of <5% 5-19% 20-40% >40 %
Riparian Forest and Wetland)
Existing or potential pollution
sources
Mapped pollution sources within study Mapped and used in basic
area, within 200’ buffer to surface SWAP ranking
waters and tributaries, or within public
well inner protected radius (200°
bedrock; 400’ gravel well).
2. NATURAL FEATURES 2 Low Med — High Extreme
SOILS- Risk to groundwater
Very sandy, rapidly permeable <10 % 10 -60 % > 60 %



SOILS - Risk to surface water and/or
shallow groundwater
Slowly permeable soils

Presence of restrictive layers
High water table
Erosion potential

Wetlands with high potential for
nitrogen removal (organic sediments in
outwash parent material).

Not rated 3
<2% 2-10%
<5% 2-20%
<5% 2-20%

Mapped

>10 %
>20 %
>20 %

3. COMBINED LAND USE/ NATURAL
FEATURES

Mapped and also used in basic SWAP rating

High intensity land use on highly <5% >5-15 >15-30 >30
permeable soils
High intensity land use on highly none >5 >5-15 >15
permeable soils
High intensity land use within shoreline NONE >5 >5-15 >15
zone.
Erodible soils in vacant, unprotected
areas Mapped
4. HYDROLOGIC BUDGET
and NUTRIENT LOADING
ESTIMATES
Phosphorus to surface runoff 4
(Ibs / acre/ year) < .46 AT — .68 .69 — .93 > .93
Nitrogen loading to ground\f‘vater <54 54_8 8.1-16 > 16
recharge (lbs / acre/ year)
Nitrate-N concentration to <2 2-49 5-7.9 8-10
groundwater recharge (mg/1) *
Nitrogen to surface runoff Not rated *
(Ibs / acre/ year)
Surface water runoff Not rated *
(inches /year)
Infiltration and recharge from rainfall Not rated *

and septic systems (inches /year)

5. OTHER POLLUTION SOURCES
and HYDROLOGIC
MODIFICATIONS

Not rated, may be mapped. Field inspection needed

“Point sources” - discharges to surface or groundwater, salt storage, underground storage tanks,
hazardous waste sites, contaminated sediments, composting sites.
Boat and marina discharges; fuel from 2-stroke engines, wastes from recreational vehicles.

Livestock, manure storage, kennels, large assemblages of birds
Well pumping, water withdrawal from or into a basin; dams

Closed stormwater systems; stream channelization; subsurface drainage of fields, subdivisions,

and individual home sites.



6. RECEIVING WATER

CHARACTERISTICS
Existing Condition
History of contaminant detects Trace <%MCL >7"%MCL Violation
Existing Condition - Groundwater
Monitored concentration of nitrate <.5 5-2 >2-5 >5
(mgll)

Existing Condition — Surface waters

Nutrient enrichment level (based on trophic state index, phosphorus concentration, clarity,
frequency and severity of algal blooms; also dissolved oxygen and other factors.
History of contaminant detects

Visual and physical condition (odors, trash)

Invasive vegetation, use of herbicides

Compliance with water quality goal

Eelgrass health extent and condition (coastal waters)
Sensitivity to impact

Flushing time, depth, shoreline configuration (D)

Aquifer type- bedrock (low risk) vs. sand and gravel (high risk) (RIDOH, 1999); USGS
vulnerability rating (USGS, 1999); potential for lateral flow

Rating Pollution Risks

1 The ratings assigned to the land use indicators are approximate thresholds intended to provide a frame of refer-
ence for measuring pollution risk. The ratings are based on abundant evidence linking these land use factors to
water quality impacts in streams and wetlands (EPA 1996). Documented impacts include changes in stream
hydrology, impaired aquatic habitat, and increased pollutant inputs. The relationship between percent impervious
cover ratings and resulting impacts to watershed streams is the most well documented. The ratings assigned to the
other indicators are loosely based on EPA-recommended indicators, similar research-based ratings used to evaluate
habitat impacts to New England wetlands (Ammann, A.P. and A.L. Stone. 1991; Hicks 1997), and best professional
judgment. In all cases we assign lower tolerances to risk indicators in shoreline areas, where there is a greater
chance for direct pollutant movement into surface waters. Increased travel time from the point where pollutants are
generated to discharge to receiving waters generally increases opportunity for pollutant removal through plant uptake,
microbial activity, chemical transformations, or physical filtering, even though this may be very limited in sandy soils.

2 Risk ratings for soil features are very approximate thresholds indicating increasing risk and need for management.
They were selected based on best professional judgment considering the range of characteristics typical of RI soils.

3 Not rated — Results are used to compare relative differences among study areas, between different land use /
pollution control scenarios; or compared with forested reference conditions.

4. Rating developed based on percentile ranking (25th = low, 50" moderate, 75" = high, 95" = extreme) of all ranked
results of analyses conducted for all major drinking water supplies.

Measuring Indicators
Unless otherwise noted, indicators are calculated as a percent of the study area, using either the full watershed
/aquifer study area or just the shoreline area within this zone. The following ratios apply:

Study area risks = Sum of indicator land use area (acres)
Total study area (acres)

Shoreline = Sum of indicator land use within 200 ft.of surface waters (acres)
Risks Total area of the 200 ft. shoreline buffer (acres)

For example:
High intensity = Sum of all high intensity land use in the study area (acres)
land use Total study area (acres)




Understanding Watershed / Aquifer Pollution Risk Indicators

Using multiple indicators to evaluate pollution risk

The MANAGE pollution risk assessment method uses selected characteristics of a watershed or
groundwater recharge area to evaluate the degree to which water resources in each study area are
susceptible to pollution. Watershed land use and natural features used as “indicators” of watershed health
were chosen based on their documented relationship to water quality conditions. Practical considerations
factored into the selection, such as availability of data using high-resolution GIS coverages and ease in
deriving summary statistics about the indicator from the RIGIS database. The indicators used are best
suited to identifying pollution risks in rural and suburban communities characterized by a mix of forest
and agriculture, limited village and urban development that may be sewered, and unsewered residential
development where groundwater is the primary pathway for water flow and pollutant movement. Given
this focus on suburbanizing landscapes the indicators used are well suited to Rhode Island drinking water
supply watersheds and aquifers, most of which are subject to intense development pressure. Because of
similar soils and land use characteristics the indicators used are generally suitable for the southern New
England area provided corresponding GIS coverages are available. The assessment approach is less useful
in highly urban areas where surface water flow is controlled more by engineered stormwater drainage
systems than soils. In these urban areas more site-specific information on the particular type of high risk
uses, stormwater discharge locations and treatment systems, good housekeeping practices at industries
and businesses, and age and maintenance of sewer lines all become important variables that are not
directly addressed in this screening level assessment.

Although many watershed assessment methods rely heavily on one or two indicators — most commonly
percent impervious cover and nutrient loading, the MANAGE approach incorporates a number of
watershed characteristics focusing on both land use and natural features. The additional factors used,
such as forest cover and riparian buffer continuity, are widely used measures of potential water quality
impacts at the watershed scale, and have long been used in evaluating water quality function of both
individual wetlands and collective wetland resources within a drainage area (Center for Watershed
Protection 2002; Ammann, A. and A. Stone, 1991). As with any watershed assessment method, the effort
required to calculate additional indicators must be weighed against the value of the information generated.
Where high quality GIS databases for soils and land use are available, such as the RIGIS system, a wide
range of indicators may also be readily available for direct use with minimal database development.

Clearly one of the primary advantages of using a variety of different watershed indicators is that the range
of data generated can shed light on the type of pollutant or stress most likely to influence water quality.
This is especially useful where the link between one watershed characteristic and associated water quality
condition is weak. For example, more recent research on the effect of watershed impervious suggests that
in relatively undeveloped watersheds with average impervious cover less than 10%, other factors such as
forest cover, contiguous shoreline buffers, soils, agriculture, historical land use and a “host of other
stressors” can greatly influence water quality in sensitive areas. Consequently watershed managers
“should evaluate a range of supplemental watershed variables to measure or predict actual stream quality
within these lightly developed watersheds” (Center for Watershed Protection, 2002). Because drinking
water supply watersheds often fall under the 10% impervious level, multiple indicators are especially
valuable in evaluating these sensitive watersheds.

Using a range of indicators avoids over-reliance on one or two factors, especially where input values and
results may be uncertain. Minor map errors and inaccuracies are common to all map databases, but in
general the simplest watershed indicators obtained directly from high quality maps — such as percent high
intensity land use and percent forest— are the most reliable. Some indicators, such as percent impervious



cover, the estimated number of septic systems within a study area, and all future projections, are created
by overlaying map coverages in combination with population and housing data, and use of simplifying
assumptions. Any of these operations can amplify map errors and introduce uncertainty associated with
input values and assumptions. These uncertainties are inherent in any type of modeling and as long as
assumptions remain consistent among study areas, the comparative value of the results is unaffected.
Using a range of indicators, including reliable land use factors, can help reduce reliance on any one factor
while providing a range of supporting data.

When a variety of watershed features are available, key indicators can be selected to focus on pollutants
of concern to particular receiving waters. For example, primary factors for evaluating impacts to
groundwater aquifers include: nitrogen loading to groundwater— where nitrogen is a both drinking water
contaminant and indicator of other dissolved pollutants; and percent high intensity land use in general,
and especially commercial and industrial land use where hazardous materials may be used. In contrast,
key indicators for fresh surface waters would include impervious cover, percent watershed forest,
estimated phosphorus inputs and land use within shoreline buffers.

A brief look at the indicators used clearly show that many of the factors measure similar features. For
example, high intensity land use, impervious cover, runoff and nutrient loading all tend to increase as
development increases. Results are best used to compare general trends and to focus on few primary
pollutants or stressors of concern for particular receiving waters rather than trying to “add up” total
risks from a large number of different factors. Where indicators appear to be very similar, basic
differences factor into interpreting results and selecting management practices. For example, high
intensity land uses encompass both urban land and tilled agriculture while impervious cover measures
only urban roads, rooftops and parking. As a result, riparian buffers having both high intensity land
use and high impervious cover are likely to be more urbanized and difficult to restore; those with high
intensity land use and low impervious are likely to be in agricultural use or in backyards of moderate
to large lot house lots where reclaiming natural buffers may be more feasible. For sensitive cold
water trout streams, any areas where naturally vegetated shoreline buffers have been lost would
provide useful information on extent of impact and potential restoration sites.

Interpreting Results

Assessment results are best used to compare relative differences in risk among study areas or between
different land use scenarios. When comparing results for a number of subwatersheds or recharge areas
it is useful, but not always possible, to select study areas representing a range of different land use
types and densities. Undeveloped study areas with unfragmented forest and naturally vegetated
shorelines are particularly valuable as “reference” sites representing natural background conditions.
Even lightly developed study areas with good water quality, though not pristine, provide a useful
benchmark of low-risk conditions. At the other end of the spectrum, densely developed or disturbed
study areas, whose water quality is highly susceptible to impact, represent “high risk” circumstances.
In each case reference watersheds provide more realistic benchmarks when monitored water quality
data corresponds to estimated risk levels based on mapped features or modeled nutrient loading
estimates.

Watershed indicators are useful in evaluating sensitivity of a watershed or aquifer recharge area to
changing land use and to different pollution control practices. Typical analyses include the following:
=  Comparing differences between current and future land use, where a future “build-out” map is
used to calculate indicators representing future land use;



» Evaluating the range of results possible using low and high input values for factors that are

difficult to estimate precisely, such as impervious cover or nutrient loading; and

Comparing the relative change in risk among alternative management scenarios. Typical pollution
control strategies that can be modeled include: reduced fertilizer application, use of nitrogen-reducing
septic systems, and use of stormwater treatment systems designed to remove nitrogen or phosphorus.
Alternative land development options and pollution control practices can be modeled for the entire study
area, for particular land use types, or for any combination of land use by soil type or location in shoreline
buffers.

Ranking Pollution Risks

To make the assessment more useful for management decisions, indicator results are generally ranked
along a scale from low to high or extreme risk. These thresholds are general guidelines designed to serve
as a frame of reference in interpreting results. They should be considered points along a continuum, not
rigid categories with distinct boundaries. These threshold levels are set based on the following factors, as
described below.

= Ranking based on literature values. Each indicator is a standard, widely accepted measure of
watershed health. In some cases extensive research results are available to document a solid
relationship between the presence or extent of watershed features and associated water quality
condition. The relationship between percent impervious cover and stream habitat is probably the most
well documented, where average watershed impervious levels above 10% are associated with
declining stream quality. For other indicators, supporting data linking the extent of the water features
to water quality conditions is more limited. Where minimal literature data is available to rank
pollution potential, best professional judgment was used to select risk thresholds based on known
water quality conditions compared to watershed risk indicators.

= Relative comparison of results using a selected range of study areas. To establish a representative
range of values for watershed indicators, assessments were first conducted for a small number of
study areas representing extremes in soil types and development levels. Study areas included pristine
forests to highly urban watersheds with known water quality impairment. For example, indicator
results for pristine areas were set as low risk, while results for the most highly developed watersheds
with known water quality impairment were ranked as having an extreme risk of contamination., with
a moderate risk ranking assigned to study areas with intermediate indicator levels. Where research
data was available to support selection of risk rankings, we used the literature values but adjusted
them where necessary to correspond to known low or high risk situations based on actual water
quality.

= Percentile ranking of assessment results. When a large, representative database is available, risk
thresholds may be set using statistical breakpoints to rank assessment results. Assessment results for 74
major community water supplies and other Rhode Island watersheds and aquifers were compiled using
current land use conditions. We ranked results various mapped indicators, including: percentage of forest
and wetland in shoreline areas, number of septic systems per acre, nitrogen loading to groundwater, and
phosphorus loading to surface runoff. Each indicator was examined individually using results from all 74
study areas. Results were ranked and percentiles (25™, 50", 75™and 95 ™ were calculated for each
indicator, and a corresponding rank of low, moderate, high and extreme risk was assigned respectively.
This method provided an objective ranking based purely on comparative results where literature values on
risk thresholds were very weak or unavailable. For example, the risk levels for the number of septic
systems per acre and phosphorus loading to surface waters were established this way. Although this



method generates an objective ranking, it does not necessarily provide a better relationship to actual water

quality unless indicator levels are also correlated with monitored data. Although the assessment areas
covered a wide range of rural and urban watersheds, most of the study areas are not highly developed,
resulting in more conservative ranking than if the range of rural, suburban and urban watershed were
equally distributed.

Setting risk levels

In setting pollution risk levels for the various watershed indicators, risk thresholds are generally set low as
an early warning for potentially hazardous conditions before adverse impacts occur. For example, in
drinking water supply watersheds the presence of any high intensity land use within 200 feet of surface
waters automatically rates a moderate risk to water quality. This is based on the assumption that any high-
risk land use within this critical buffer zone is a potential threat and should be investigated. This approach
is designed to provide early warning of potential threats to high quality waters, including drinking water
supplies that may be untreated, coastal waters that are sensitive to low level increases in nitrogen, and
unique natural habitats that may also be sensitive to minute increases in sediment, temperature or
phosphorus. Identifying risks in early stages also provides time to take pollution prevention actions as the
most cost effective approach to protecting local water quality rather than relying on clean up actions after
degradation occurs. In general, restoring a polluted water body is much more costly and technically
challenging than pollution prevention.

Indicators have also been selected to focus on situations of highest pollution risk and may not detect
circumstances where a variety of factors combine to magnify pollution potential. For example, we do not
include medium density residential development (1 to 3.9 dwellings per acre) as a high-intensity land use.
But development at this density could easily affect water quality depending on site specific features such
as soil suitability, proximity to surface waters, level of septic system maintenance, and landscape care
practices. Likewise, we assume a high level of protection to wetlands, which may underestimate risks
where wetlands are disturbed through DEM approval, by zoning variance, or unpermitted encroachment.
For example, only buffers to surface waters and tributaries are evaluated when considering shoreline
pollution risks. Wetland buffers are not considered because wetlands themselves provide an extra measure
of protection, potentially capturing or transforming pollutants before they reach downstream surface
waters. Wetland buffers are often less suitable for development due to high water table and usually don’t
attract waterfront development pressure. Given these conservative assumptions, any development in
wetland buffer zones would obviously result in greater pollution risk beyond our estimates.

When interpreting indicator results we have tried to emphasize major differences while minimizing minor
variations that are not likely to represent real differences. Recognizing major differences is equally
important where a rating system is used since rating and ranking systems can easily mask or oversimplify
results. For instance, when indicator risk levels are near the edge of one risk category, a change in only a
few points can shift the rating to the next risk level while greater increases may occur within a category.
We have chosen not to evaluate results using statistical measures, partly because doing so may suggest
results are actual data points rather than estimates of potential risk. Instead we have relied on professional
judgment in making interpretations and hope results stimulate discussion of what is an acceptable level of
risk and management actions.

Limitations of GIS-based screening level analysis
The quality of any screening level assessment relying on map databases is only as good as the resolution
and accuracy of the coverages available. No amount of sophisticated overlays or data analysis will



compensate for map data generated at too small a scale to distinguish between significantly different
features. Even up-to-date GIS coverages are primarily screening level, suitable for planning purposes but
not site-specific analysis. It is important to keep data limitations in mind when combining planning scale
data — for example parcel ownership boundaries can easily be laid over soils types but results are best
used to evaluate the area as a whole rather than examining soil features individually on lots, especially
when working with lots as small as 5,000 sq. ft. in area. There is also a point when information needed
simply may not be obtainable by maps. For example, unless locations where livestock are pastured and
fed are mapped and frequently updated, even one or two large animals such as horses and cows could be a
pollution risk if they are allowed access to surface waters or wastes are improperly stored. Although
fields and pastures adjacent to surface waters or overlying high water table soils can be mapped, local
knowledge and field inspection is needed to identify these areas.



APPENDIX |

Block Island Source Water Assessments
Hydrologic and Nutrient Loading Assumptions

HYDROLOGIC ASSUMPTIONS:
Average Annual Precipitation 48.0 inches
Average Annual Evapotranspiration 21.0 inches

Surface Runoff Nutrient Loading Factors

Phosphorus Nitrogen
Surface Runoff Coefficients lb Placrefyear Ib Miacrefyear
LAMND LUSE Lo High Loy High Low High
[1] HD' Res.(=8 fac) 0.64 0.77 3.9 4.7 12.7 15.3
[2] MHD Res.(4-7 S9/ac 0.39 0.64 24 39 7.8 12.7
[3] MD Res.(1-39/ac)  0.23 0.39 14 24 4.6 7.8
[4] MLD Res. (05095 016 0.22 1.0 14 3.2 4.6
[5] LD Res.(=0.5/ac) 0.10 0.16 0.6 1.0 2.0 3.2
[E] Commercial 0.50 0.85 1.0 2.5 2.0 200
[7] Industrial 0.50 0.85 1.0 3.5 2.0 15.0
[3] Roads 0.70 0.82 1.0 3.5 2.0 20.0
[3] Airports 0.70 0.82 1.0 3.5 2.0 20.0
[10] Railroads 0.70 0.82 1.0 3.5 2.0 20.0
[11] Junkyards 0.70 0.82 1.0 3.5 2.0 20.0
[12] Recreation 010 0.30 0.5 1.5 1.5 4.0
[13] Institution 0.39 0.64 24 3.9 7.8 12.7
[14] Pasture 0.05 0.25 0.3 1.0 2.0 5.5
[15] Cropland 0.15 0.50 0.5 4.5 4.0 50.0
[16] Drchards 0.05 0.25 0.4 2.0 4.0 35.0
[17] Brush 0.00 0.10 0.1 0.2 0.9 29
[18] Forest 0.00 0.10 0.1 0.2 0.9 2.9
[19] Barren 0.05 0.80 0.1 0.2 0.9 29 =Atmospheric
[20] WWetland 0.00 0.10 0.0 0.0 0.0 0.0 Ceposition
[21] WWater 1.00 1.00 0.2 0.3 8.0 8.0 on Surface
Yi'ater
Calculating the most likely runoff and nutrient loading coefficients
C=LC+HC- LC™K Percent impervious from USDA TRSS (1975)
C= most likely export coefficient Land Use % Impervious
LC = low export coefficient far a land use RESIDEMNTIAL
HC = high export coefficient for a land use 1/8 acre B5
X = Ofor sail type A; 1/4 acre 35

1/3 for soil type B; 1/3 acre 30

2/3 for soil type C; 1/2 acre 25

1 for soil type D. 1 acre 20
Calculation of U and LC for residential uses 2 acre 12
is based on Schuslers (1987) Simple Method: COMMERCIAL ]
C=0.054+1.91 where | = percent impervious. INDUSTRIAL 72

Note: Same of the loading factors are calcwlated using precipitation and surface runoff coefficients.




GROUNDWATER NUTRIENT LOADING ASSUMPTIONS:

Septic Systems:

Factors determining septic tank effluent characteristics

2.8 peoplefdwelling unit
50 gallons HzO fpersondday
2.2 lb Pipersonfyear
7.0 lb Mipersonfyear
Concentration of P 151 mgl
Concentration of M 46.0 rigl

80% of the M in the septic effiuent leaches to the groundwater

Estimated Septic System Density in Unsewered Areas

LAND USE MNumber of Dwelling UnitsiAcre = number of segfic systema’acre
[1] HD Res.i=8 fac) 8.00

[2] MHD Res.(4-7.9/ac) 3.50

[3] MD Res.(1-3.9/ac) 0.60

[4] MLD Res.(0.5-0.9/ac) 0.50

[5] LD Res.(=0.5/ac) 0.20

[E] Commercial™ 0.60 = Commercial, Industiial and Institution are

[7] Industrial™ 0.60 assumed fo cantribute at the same level as MO Rea.
[12] Hecreation ™ 0.320 Recreation is also treated a5 MD Res., but it Is assumed
[13] Institution™ 0.60 to be in use for & months out of the year
Fertilizers:

Lawn Fertilizers

Estimated Lawn Area by Land Use

Fraction of area

LAMD USE which is lawn

[1] HD Res.i=8 fac) 0.25 75% of residents and businesses apply fertilizer
[2] MHD Res.i4-7 9fac  0.35 atarate of 175 b Miaciyr

[3] WD Res.(1-3.%ac)  0.50 or 4.0 b MA000 sq. fiiyr

[4] MLD Res (05054 0.35 6% of the N applied leaches

[5] LD Res.(=0.5fac) 0.25 to the groundwater

[B] Commercial 0.05

[7] Industrial 0.10

[12] Recreation 0.70

[13] Institution 0.25

Agricultural Fertilizers

Agricultural fertilizer applied at a rate of 275 b Miacsyr
or 48 lb MA000 sq. ft.iyr.
J0% of the nitrogen applied leaches to the groundwater.

Other:

Pets in Residential Areas

(.47 |b Mipersondyr leaches to the groundwater from pet waste.

Unfertilized Pervious Areas

1.2 Ibfacrelyr leaches to the groundwater from unfertilized
lawns, pastures, forests, and brush areas (background level).




BEST MANAGEMENT PRACTICES (BMP'S)

1. Agricultural Management

WAMNAGE will reduce surface runoff volume and nutrient loading to both
surface and ground water by 20%

2. Lawn Management

MANAGE will assume that 35%  of residents who are currently applying fertilizer
will adopt improved lawn care recommendations with education. Improvements will include
a reduction in the amount of fertilizer applied to 87.5 |b Nfacrefyear
which is equivalent to 2.0 1b NA000 sq. ft.fyear
and a reduction in the amount of nitrogen leached to groundwater to 3%

3. Stormwater Management

MAMAGE will assume that nutrient loads to surface waters will be reduced by:
45% YWITH a maintenance program, and
T0% WITHOUT a maintenance program.

4. Reducing Imperviousness Through Creative Design

MANAGE assumes that imperiousness is reduced by 20%
reducing runoff coefficients and nutrient loads accordingly. Otherwise impervious areas
are converted to unfertilized pervious areas (e.g., forest, brush or unfertilized lawn).

§. Septic System Alternatives

Denitrification or Advanced Treatment Systems
MAMAGE assumes that the fraction of M leached to groundwater
from advanced treatment systems is reduc 50%

Improved Septic System Maintehance
MAMAGE assumes that nitrogen and phosphorus delivery to surface waters from
malfunctioning systermns, primarily from hydraulic failure, is eliminated.

Sewering
MAMAGE assumes that nitragen and phosphorus delivery to surface water from

malfunctioning septic systems is eliminated, and that nitrogen delivery to groundwater
fram all septic systems is eliminated. MNOTE: Leakage from sewer lines does occur, and
will contribute pollutants to groundwater. MARAGE does not account for this contribution.
Other factars, such as water diversion outside the watershed, are not considered

here, but are important when looking at the overall effects of sewering.

NOTE: The nutrient loading estimates do not consider: Animals ather than dogs and cats, wildlife,
polluted runoff that may infiltrate groundwater with concentrations higher than natural forested
conditions, direct discharges, landfills, and other mapped sources. Consult maps to locate these sites.
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