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Executive Summary: Quonochontaug East Beach/Central Beach MANAGE
Assessment
A MANAGE assessment was prepared for the Quonochontaug East Beach/Central Beach Fire District
Community Wellhead Protection Area (CWHPA) as delineated by RI HEALTH due to concern over
elevated nitrogen levels within the wells.

The MANAGE assessment process constitutes a method of looking at a specific land area and
determining its potential contaminant load based on land use, and geologic and hydrologic
characteristics.  Tools included with the MANAGE Method include: automated methods for extracting
land use and soils data from GIS systems, an Excel-based nutrient loading model, and various map-based
analyses.  The tools may be used together or separately, depending upon the final desired output.

The following MANAGE tools were utilized in this study (technical details and specific model
customizations are found in later sections of this document):

1. The ArcView extraction model.  This model automates the process of obtaining land use
and soils information for the study area.

2. Excel loading model.  The model utilizes land use, soils and On-site Wastewater
Treatment Systems (OWTS) data to calculate nitrogen loading to surface and
groundwater.

3. Mapping.  Visualization of the study area assists the reader in interpreting the data and
providing a quality assurance check.

The following discussion provides an overview of the results of the MANAGE assessment.  It must be
noted that this assessment is only an estimate based on the data available for the study area.  These
results should be viewed as estimates for the purposes of obtaining a general idea or range of results for
the discussed parameters and fostering further communications between stakeholders.  All efforts have
been made to obtain the most accurate and up-to-date information available, but as with any model it is
only an approximation of reality.  When possible, it is best to be able to compare model results with
actual field data.

The Quonochontaug East Beach/Central Beach Fire District CWHPA is 165 acres and does not contain
any sewered areas (figure 1). Four wells are located in the CWHPA, two belonging to each Fire District.
Approximately 45% of the study area is forested or wetlands, with approximately the same percentage
of land covered with medium-high density residential areas (figure 2, RIGIS, 2011 land use data).
Medium high density residential areas are defined as having 1

/8 to ¼ acre lots or 4-8 houses per acre and
are considered to be a high intensity land use: areas with greater potential pollutant loading. Based on
Source Water Assessment methodology (Guide to Updating Source Water Assessments and Protection
Plans Version 3, December 2010), a HILU percentage greater than 40% is considered an extreme
pollutant risk rating. Pollutant risk ratings are designed to warn users of the relative level of potential
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pollutant loading and are not an indicator of actual or existing pollution in a CWHPA. When a risk rating
is elevated, it is an indicator that pollution prevention practices should be designed and followed to
reduce risks.

Impervious surface is estimated to cover 13% of the CWHPA (Town of Charlestown GIS).  Impervious
surface coverage above 10% is associated with reduced ecological functioning and subsequently, higher
pollutant loading as well as reduced groundwater recharge rates.

OWTS locations were estimated to be the center of each parcel, to allow comparison of how OWTS may
be influenced by soil characteristics.  77% of the built lots have non-denitrifying systems, mainly
conventional OWTS, which are estimated to remove 10% of the nitrogen in typical residential
wastewater discharge. Most of the OWTS within the CWHPA are located on type B soils, which provide
relatively rapid infiltration of water to groundwater (figure 3). A small number of lots are located on
type C and D densic soils, which generally have slow infiltration but may directly contribute to wetlands
and other surface water bodies.  Densic soils, such as till, are compact and difficult for roots to penetrate
further reducing the potential for OWTS on these soils to influence groundwater.

The few vacant lots (41 vacant lots out of a total of 239 lots) are disbursed throughout the CWHPA and
are mostly located on soils which will provide relatively rapid infiltration to groundwater (figure 4). The
vacant lots are generally located on B and excessively permeable C/D soils. Generally C/D soils are
considered to have low infiltration ability, but some C/D soils have lower soil horizons that consist of
highly infiltrative materials such as sand, and this is the case for the soils in this location.

MANAGE Nutrient Loading Model Scenarios
Utilizing the land use data previously described and parcel based OWTS information provided by the
Town of Charlestown, Rhode Island, two MANAGE nutrient loading model scenarios were run to provide
estimates of nitrate nitrogen concentrations in groundwater recharge.  The first scenario assumed a 3
person per house occupancy.  The second used RIDEM design flow calcualtions of 2 persons per
bedroom for each bedroom in the house. The specific OWTS types and associated estimated nitrogen
removal rates were factored into each scenario, which was not affected by soil type. No commercial
OWTS systems were identified within the study area. Multiple “change evaluations” were completed on
each of the two scenarios (table 1). Each of the scenarios were assessed for the following change
evaluations:

Change evaluation 1: High maintenance lawn. This evaluation was completed for scenario 1 only, it
assumed that 75% of the estimated lawn area was over-fertilized and over-watered.  Standard
fertilization rates assume that 75% of residential lawns are fertilized at a rate of 175 lbs N/acre/year (4.0
lb N/1000 ft2/year) with 6% leaching to groundwater and that 15% of residential lawns are over-
fertilized and watered (15% leaches to groundwater). The high maintenance lawn scenario assumed
that 75% of residential lawn area leaches 15% of the nitrogen load to groundwater.
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Change evaluation 2. Upgrade all existing non-denitrifying OWTS systems to denitrifying
systems. Throughout the CWHPA, 77% of the built lots are non-denitrifying OWTS systems, mainly
conventional OWTS (figure 3).  It is estimated that these systems only remove 10% of the nitrogen in
wastewater before leaving the system. This change evaluation assumed that all existing non-denitrifying
OWTS systems were upgraded to denitrifying systems.

Change evaluation 3. Build out to four bedrooms and upgrade/require denitrifying OWTS. This
change evaluation upgraded all lots to denitrifying systems, and upgraded all vacant lots and those with
less than four bedrooms to four bedroom units. Out of the 239 lots in the CWHPA, 41 were identified as
vacant lots and 129 as homes with less than four bedrooms. All lots with no bedrooms were assumed to
be developable regardless of size or location.

Change evaluation 4. Build out to two bedrooms and upgrade/require all denitrifying OWTS.
This change evaluation upgraded all lots to denitrifying systems, and upgraded all vacant lots and those
with less than two bedrooms to two bedroom units.  Out of the 239 lots in the CWHPA, 41 were
identified as vacant and one as having less than two bedrooms. All lots with no bedrooms were
assumed to be developable regardless of size or location. The calculated nitrogen loading to
groundwater will be the same in scenario 1 for both the two and four bedroom build-out evaluations
because the estimate is based on a three person per house occupancy, regardless of the number of
bedrooms.

Table 1 - MANAGE Nutrient Model Results

Change evaluation Scenario 1
3 person/house

occupancy

Scenario 2
RIDEM OWTS
calculations

Nitrate N loading to groundwater (mg/L)
None, current land use/OWTS 5.4 9.4
1. High maintenance lawn 5.8 NA
2. Upgrade all existing non-denitrifying

OWTS to denitrifying systems 3.5 5.7

3. Build out to 4 bedrooms &
upgrade/require all denitrifying OWTS 3.9 7.1

4. Build out to 2 bedrooms &
upgrade/require all denitrifying OWTS 3.9 6.1

These nutrient loading model estimates provide a range of expected nitrate nitrogen concentrations in
groundwater recharge in the CWHPA. Although these values do not provide the actual concentration of
nitrate-nitrogen currently within the groundwater of the CWHPA, they provide a good indicator of levels
expected over time. Comparison to actual well water quality data indicates these results are within the
range of currently reported nitrate nitrogen levels. In all scenarios and change evaluations groundwater
nitrogen loading from OWTS is the main source of loading (table 3 provides all MANAGE output data).
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Recent well water quality data from the RIHEALTH data base (accessed 6/2/14) exhibits a range of
nitrate values between 2.19 and 6.86 mg/L from 2012 through 2014 for all four wells in the WHPA (table
2). The Rhode Island Maximum Contaminant Level (MCL) for nitrate nitrogen is 10 mg/L. Using the
standard guidance for completing Source Water Assessments in Rhode Island, nitrate –nitrogen levels
between 2 and 5 mg/L are an indicator of high risk: Nitrate levels in groundwater are higher than
background levels, which may indicate contribution from human activity (Guide to Update Source Water
Assessments and Protection Plans, Version 3, December 2014).  Nitrate-nitrogen levels greater than 5
mg/L are considered an indicator of extreme risk: Nitrate levels in groundwater are higher than half the
Rhode Island standard for nitrate; this indicates significant contribution from human activity. A program
to reduce nitrate is warranted.

Table 2 - Reported Nitrate-Nitrogen concentrations in wells (RI HEALTH)

Central Beach Fire District
(RI1647512)

Well 1 Well 2

3/20/13 3.11
12/09/13 3.44
3/20/12 3.51
12/17/12 2.19

Quonochontaug East Beach
Fire District (RI1647511)

Well 1 Well 2

03/03/14 4.44 6.53
01/06/14 5.73 6.07
12/09/13 5.92 6.86
09/16/13 5.52 5.49
03/13/13 3.23 4.95
12/18/12 4.66 5.28
08/20/12 4.92 5.44
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Figure 1 - East Beach/Central Beach WHPA
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Figure 2 - Land use within the study area
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Figure 3 - Soil hydrologic group and OWTS type in East Beach/Central Beach WHPA
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Figure 4 - Vacant lots in East Beach/Central Beach WHPA
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Table 3- MANAGE Nutrient Model Results

Data that was the same across all change evaluations and scenarios were removed after the first row to allow ease of data comparison.

STUDY AREA STATISTICS
STANDARD - NO BMPS

Study Area Land Use Indicators Riparian Indicators

Sc
en

ar
io

Change evaluation Acres
%

Sewer

% High
Intensity

Land
Use

%
Forest

%
Wetland

%
Forest

&
wetland

RIP %
HILU

RIP %
Forest

RIP %
Wetland

RIP %
Forest and
Wetland

1 NA 165 0% 45% 13% 32% 45% 3% 2% 94% 96%
1 1, high maintenance lawn

1 2, upgrade selected
OWTS

1
3, build out to 4
bedrooms & upgrade
OWTS

1
4, build out to 2
bedrooms & upgrade
OWTS

2 NA

2 2, upgrade selected
OWTS

2
3, build out to 4
bedrooms & upgrade
OWTS

2
4, build out to 2
bedrooms & upgrade
OWTS
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Estimated Nutrient
Loading Estimated Nitrate-N sources to grw recharge

Sc
en

ar
io

Change evaluation

NO3N in
GW

Recharge
mg/l

NO3N to
GW

recharge
lbs/ac/yr

N SW
runoff

lbs/ac/yr

Total N
to study

area
lbs/ac/yr

% N in
SW

runoff
from
Atm. OWTS

Lawn
Fert.

Agri.
Fert

Pet
Waste Other

1 NA 5.4 24.7 3.0 27.7 12.3% 81% 9% 1% 8% 1%
1 1, high maintenance lawn 5.8 26.2 29.2 77% 14% 1% 8% 1%
1 2, upgrade selected OWTS 3.5 16.0 18.9 71% 14% 1% 13% 1%

1
3, build out to 4
bedrooms & upgrade
OWTS

3.9 18.3 21.3 75% 12% 1% 11% 1%

1
4, build out to 2
bedrooms & upgrade
OWTS

3.9 18.3 21.3 75% 12% 1% 11% 1%

2 NA 9.4 50.3 53.3 91% 4% 0% 4% 0%
2 2, upgrade selected OWTS 5.7 30.4 33.4 85% 7% 1% 7% 1%

2
3, build out to 4
bedrooms & upgrade
OWTS

7.1 43.5 46.5 89% 5% 0% 5% 0%

2
4, build out to 2
bedrooms & upgrade
OWTS

6.1 33.8 36.7 86% 7% 1% 6% 1%
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SOILS
hyrdrologic
groups SWAP Estimated Water Budget / Runoff / Recharge

Sc
en

ar
io

Change evaluation % A % B % C % D

HILU
on A
soil

#
OWTS OWTS/Acre

Precip
Inches

ET
Inches

Avail.
Precip
Inches

SW
runoff
Inches

Net
recharge
Precip.
Inches

OWTS
recharge

Inches
1 NA 0% 58% 0% 42% 0% 198 1.20 45 18 27 9.4 17.6 2.4
1 1, high maintenance lawn 198 1.20 2.4
1 2, upgrade selected OWTS 198 1.20 2.4

1
3, build out to 4
bedrooms & upgrade
OWTS

239 1.45 2.9

1
4, build out to 2
bedrooms & upgrade
OWTS

239 1.45 2.9

2 NA 198 1.20 6.0
2 2, upgrade selected OWTS 198 1.20 6.0

2
3, build out to 4
bedrooms & upgrade
OWTS

239 1.45 9.4

2
4, build out to 2
bedrooms & upgrade
OWTS

239 1.45 6.8
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Estimated Water Budget / Runoff / Recharge

Sc
en

ar
io

Change evaluation

SW
runoff

%
avail.

GW
recharge
% avail

Precip
Mgal/yr

ET
Mgal/yr

Avail.
Precip

Mgal/yr

surface
runoff

Mgal/yr

Avg. net
recharge
precip.
Mgal/yr

OWTS
recharge
Mgal/yr

If 100%
forested

surface runoff
Mgal/yr

1 NA 35% 65% 201 80 121 42 79 11 21
1 1, high maintenance lawn 11
1 2, upgrade selected OWTS 11

1
3, build out to 4
bedrooms & upgrade
OWTS

13

1
4, build out to 2
bedrooms & upgrade
OWTS

13

2 NA 27
2 2, upgrade selected OWTS 27

2
3, build out to 4
bedrooms & upgrade
OWTS

42

2
4, build out to 2
bedrooms & upgrade
OWTS

30
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A: MANAGE Method Customizations for Study Area

B: MANAGE ArcView data model and Excel nutrient model customization

C: Electronic copies of MANAGE runs and parcel database
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Appendix A. MANAGE Method Customizations for Study Area
MANAGE is a method of looking at a specific land area and determining its potential contaminant load
based on land use, geologic and hydrologic characteristics.  Tools included with the MANAGE Method
include: automated methods for extracting land use and soils data from GIS systems, an Excel-based
nutrient loading model and various map-based analyses.  The tools may be used together or separately,
depending upon the final desired output.  For example, in a streamlined source water assessment GIS
may be used to extract the acreages of various land uses within a wellhead protection area to determine
risk based on the percentage of high intensity land use within the WHPA.  Alternatively, a GIS may be
used to intersect soils and land use where the output is imported into an Excel-based model to calculate
estimated nutrient loading to a WHPA or watershed.  This model may include information on the actual
or estimated number of OWTS, commercial OWTS and other parcel based information.

Overview of specific customizations, tools and process used for the MANAGE analysis of CWHPA
for Quonochontaug East Beach/Central Beach:

The 2014 MANAGE analysis for the Quonochontaug East Beach/Central Beach Community Wellhead
Protection Area (CWHPA) as provided by RIGIS/RIHEALTH included:

1. Use of the ArcView extraction model to obtain information on land use and soils in the
study area, the results of which were input into the MANAGE Excel-based nutrient
loading model.

2. Use of the MANAGE nutrient loading model to provide estimates of nutrient loading
based on various scenarios.

3. Ma- based inquiry to provide context to the data.ArcView extraction model
Details on the ArcView extraction model are provided in Appendix B.  Briefly, the most recent versions of
land use (2011) and soils (2014) data as obtained from the Rhode Island Geographic Information System
(RIGIS) were the main data sources utilized in the extraction model.  The land use data were modified to
move forested wetlands from the “forest” category to the “wetlands” category, for the purposes of this
study.  Riparian areas were defined as 200 feet in radius.MANAGE nutrient loading model
Using the land use and soils data extracted with the data extraction model, the Excel-based MANAGE
model was run.  Standard runoff and land use nitrogen loading values were utilized.  The specific
number and type of OWTS for each study area were extracted from the Town of Charlestown GIS by
selecting parcels with their centroid within the study area.

OWTS types were grouped as: Cesspool (cesspools, metal tanks and privys), Conventional (conventional,
failing and substandard systems), denite (all adv. treatment systems except denite PSND and
composting), denitrifying with PSND, holding tank , none or no data.

Two MANAGE scenarios were then run through the Excel model.  The first scenario utilized the standard
MANAGE assumptions itemized below:
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 3 person per house occupancy
 Number of housing units was based on the OWTS data from Charlestown.
 50 Gallons water use per person per day
 Rainfall = 45 inches annually (based on RI Stormwater Manual)
 Evapotranspiration set at 18 inches/year (40% of rainfall)
 75% of residents apply fertilizer at rates of 175 lb N acres with 6% leaching to groundwater

and 15% of residents apply at the same rate but with 15% leaching to groundwater to
simulate the small percentage of homeowners who over-fertilize and over-water.

 OWTS type for each house was based on OWTS data from Town of Charlestown.
 Water use was based on actual number of occupied parcels (those with OWTS)
 Residential OWTS removal rates and effluent concentrations were calculated from:

o 46.0 mg/L N in untreated residential effluent.  (this is the concentration before
enters septic tank).
 URI Septic Tank Effluent monitoring in South Kingstown and Charlestown

coastal area shows 62 mg/l TN avg for Septic Tank Effluent and 52 gal/day
per person waster use with an average home occupancy of 2.25)

 Actual table of mg/L used and loading per house in lb N/year assuming 3 persons per house
and 50 gallons of water per person per day.

System type Removal rate1

(%)
Treated Effluent

Conc.
(mg N/L )

Cesspool/metal tank 0 46.0
Conventional system
(including failing and
substandard)

10 41.4

Denite - all adv treatment
units and composting

10% then additional
50% 20.7

Denitrifying with PSND
10 % then additional

50% and then an
additional 30 %

14.5

Holding tank 100 0.0

None or no data 10% (same as
conventional) 41.4

1Denite systems have a step removal system.  Assumes 10% loss in tank and then continued
treatment.  With denite-PSND, continued treatment in the field.

 Commercial OWTS numbers were based on data from Charlestown (no commercial systems
were identified in the Quonochontaug East Beach/Central Beach CWHPA).  Design flows
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were provided by Charlestown and utilized in the study.  OWTS removal rates for
commercial systems were set as the same as residential systems and calculated from:

o 78 mg/L N untreated influent (this is the concentration before enters septic tank) for
commercial use (non-restaurant)

o For restaurant use 111 mg/l N for untreated influent (before enters septic tank)
(personal communication, Brian Moore, RIDEM 5/1/14; higher for food service
facilities).

OWTS type Removal rate1

(%)
Restaurant

treated effluent
(mg N/L)

Non-restaurant
treated effluent

(mg N/L)
Cesspool/metal tank 0 111 78
Conventional system
(including failing and
substandard)

10 99.9 70.2

Denite - all adv treatment
units and composting

10% then additional
50% 49.95 35.1

Denite with PSND
10 % then additional

50% and then an
additional 30 %

34.965 24.57

Holding tanks 100 0 0

None/No data 10% (same as
conventional) 99.9 70.2

1Denite systems have a step removal system.  Assumes 10% loss in tank and then continued
treatment.  With denite-PSND, continued treatment in the field.

The second scenario assumed RIDEM design flows for calculation of water and nitrogen loads from
OWTS, which are based on the number of bedrooms in a house.  The assumptions for scenario 2 are as
follows:

 All assumptions same as scenario 1 except those outlined below.
 Commercial OWTS removal rates and effluent concentrations were the same as scenario 1 (no

commercial systems were identified in this study area).
 Use RIDEM Residential design flow per bedroom (2 person occupancy), which is 115 GPD
 Residential OWTS removal rates and effluent concentrations were calculated from RIDEM

method, which assumes 42 mg N/L as untreated influent for residential systems(this is the
concentration before enters septic tank). Remvoal rates were the same as scenario 1.

 Actual table of mg/L used and loading per house in lbN/year assuming 1 bedroom with 2 person
occupancy (see below).



Quonochontaug East Beach/Central Beach Fire District CWHPA MANAGE Assessment

Appendix

System type Removal rate1

(%)

Treated Effluent
Conc.

(mg N/L)

Cesspool/metal tank 0 42

Conventional system
(including failing and
substandard)

10 37.8

Denite - all adv treatment
units and composting

10% then additional
50% 18.9

Denitrifying with PSND
10 % then additional

50% and then an
additional 30 %

13.23

Holding tank 100 0

None or no data 10% (same as
conventional) 37.8

1Denite systems have a step removal system.  Assumes 10% loss in tank and then continued
treatment.  With denite-PSND, continued treatment in the field.

Future change evaluations

Changes to scenario 1 and 2 were prepared to evaluate how changes in development, lawn fertilization
rates and OWTS types would affect nitrogen loading values for the study area.  Four separate change
evalautions were completed on each of the two scenarios.

1. Change evaluation 1: High maintenance lawn
a. Only completed for scenario 1
b. It is assumed that 75% of residents over-fertilize and over-water their lawns.

[fertilize at 175 lb N acre and 15% of N leaches to groundwater (26 lb N/acre)].
c. Standard assumption was that 75% of residents apply fertilizer at rates of 175 lb

N acres with only 6% leaching to GW and 15% of residents over fertilize and
over water so that 15% leaches to groundwater.

2. Change evaluation 2: Upgrade select OWTS
a. All existing cesspools and conventional systems upgraded to denitrifying OWTS

systems.
b. All other assumptions stay the same.

3. Change evaluation 3: Built-out to 4 bedrooms and upgrade OWTS.
a. All existing residential buildings and vacant lots expanded to 4 bedrooms with

denitrifying OWTS systems.
b. Existing denitrifying and denitrifying with PSND do not change.
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c. Note that this evaluation affects scenario 1 less than scenario 2 as the
assumption in scenario 1 is that each house is still only occupied by 3 persons.

d. Zoning was disregarded in this exercise to obtain worst case scenario.
e. No other changes.

4. Change evaluation 4: Build out to 2 bedrooms and upgrade OWTS
a. All existing residential houses and vacant lots expanded to 2 bedrooms with

denitrifying OWTS systems.
b. Existing denitrifying and denitrifying with PSND do not change.
c. Note that this evaluation affects scenario 1 less than scenario 2 as the

assumption in scenario 1 is that each house is still only occupied by 3 persons.
d. Zoning was disregarded in this exercise to obtain worst case scenario.
e. No other changes.
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Appendix B.
MANAGE Documentation:Technical details on the ArcView 10.2 extraction model.
Creation of the extraction model automated iterative processes including clipping data to the study
areas and joining land use and soils data. The model presented here may be used as a starting point for
other study areas, as it is unlikely that the model presented here can be utilized without modification
due to file location information, desired changes in buffered areas, etc.  The final output of this model is
the land use and soils data needed for input into the Excel MANAGE model.

Visual representation of the No Sewer model created for Data Extraction for Charlestown

NOSewer

Title NOSewer

Summary

Automated process to obtain coverages needed in Excel based MANAGE model. Process used for
watersheds with no sewer coverage.

General Process:

1. Land use is clipped to study area and joined to the MANAGE Land Use cross reference
table to join MANAGE land use codes to RIGIS Land use codes. **Note that the standard
RIGIS land use data must be adjusted to account for forested wetlands. This process will
be described below**

2. Soils are clipped to study area
3. Clipped soils and land use are unioned
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4. Unioned soils/land use data are processed to remove unneeded fields and then a field for
"acres" is added and calculated. Acres field reflects the area of the updated unioned
polygons. This unioned layer is a model output.

5. Study area is buffered to 200 feet to take into account any water bodies or streams that
may be outside the study are but within 200 ft of the study area. Such a waterbody when
buffered would create an area of riparian area that could be missed if the pre-buffering of
the study area is not completed first. The size of this buffer should be the same as the
lakes, streams and coastal areas buffer. The standard is 200ft but it can be changed in
the model.

6. Lakes, streams and coastal areas are clipped by the buffered study area
7. Clipped coastal areas and lakes are merged and then buffered (200 ft is standard buffer

distance, but can be changed)
8. Clipped streams are buffered (200 ft is standard buffer distance, but can be changed)
9. Buffered coastal/lakes areas and buffered streams are merged to create a riparian area

or all surface waters coverage, which is an output
10. Unioned soils/land use data are clipped by the buffered riparian areas to create an output

of soils/land use in the riparian area. Area was then recalculated in this output.
11. ***Notes: If the study area encompasses Narragansett Bay, salt ponds or other areas

where there is not land use data, then it will be necessary to remove the "null" land use
data from the resulting soil/land use files for the full area and the riparian zone, prior to
putting into the Excel MANAGE model. This is necessary because there are many areas of
subaqueous soils data where there are no land use data, so you have to remove those
records.

12. ****Notes: It will be necessary to identify those soils that have a restrictive layer as the
Excel portion of the MANAGE model requires that information. Use the field "Rest_TYPE"
which will be found in the exported soils/land use data for the full study area and the
riparian area. Create a new field and code it "YES" if the field "Rest_TYPE" is any value
other than "none".

****Process for modifying 2011 RIGIS land use to account for changes in wetland coding. In the
2011 data, forested wetlands are coded as "forest". The MANAGE model, models wetlands very
differently than forest. Forested wetlands act more as wetlands than forest for the purposes or
runoff and infiltration, so they need to be located and re-coded for proper modeling in MANAGE.

1. Extract out and save from RIGIS 2011 land use the non-forested land uses (LULC not
equal to 410, 420 and 430).

2. Extract out and save the forested land use from RIGIS 2011 land use data (LUCL = 410,
420 and 430).

3. Intersect the forested land use layer and RIGIS soils. Note that soils data does not
extend across the rhode island border like the land use data. Therefore, there will be
some records where there is land use but no soils, you can either delete these records,
which will leave holes, or just be aware that you are not coding for forested wetlands
outside Rhode Island.

4. Select records with hydric soils from the intersected forested land use and soils. Use the
field "Hydric", select those records where "Hydric" = "Y". For the selected records, re-
code the field "Desc" as "Forested wetland" and field LULC as "610" ..

5. Delete out all soils fields from the intersected forest landuse and soils field
6. Append the updated forested land use layer with the non forested land use layer and

save as a new file.

Usage
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This model will provide outputs for Excel portion of the MANAGE analysis. Once run, export the
files into DBF format and open into excel. Then pivot the tables for input in the Excel based
MANAGE model. **Model is set to run with geodatabase.

Syntax

NOSewer (Lakes5k10, Streams5k, BufferedAllSW, SoilLU_inRiparian_output, RI_CoastalWaters,
Study_area, LULC2011_WFWetlands, SoilLUPolys_output, Lake_Coastal_Buffer_size__ft_,
Stream_Buffer__ft_, Soils14_shp, MANAGE_RIGIS_XRef_Table)

Parameter Explanation Data Type

Lakes5k10 Dialog Reference

RIGIS Lakes5k10 data. This file is buffered to
determine riparian area within the study area.

There is no python reference for this parameter.

Feature Layer

Streams5k Dialog Reference

RIGIS Streams5k data. This file is buffered to
determine riparian area within the study area.

There is no python reference for this parameter.

Feature Layer

BufferedAllSW Dialog Reference

OUTPUT - Exported buffered surface water
(includes streams/hydrolines, ponds/hydropolys
and coastal areas).

There is no python reference for this parameter.

Feature Class or
Table

SoilLU_inRiparian_output Dialog Reference

OUTPUT - Soil and land use polygons in the
ripairan area

There is no python reference for this parameter.

Feature Class

RI_CoastalWaters Dialog Reference

Rhode Island coastal waters data provided by DOA.
In the southern areas of Rhode Island boardering
the Atlantic Ocean, the salt ponds and other
waterbodies/bays are poorly represented in the
available lakes5k10 dataset (and are not well
represented in any other data source). Therefore,
it is necessary to use this coastal waters data set

Feature Layer
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to get delineations of the coastal salt ponds and
waterbodies.

There is no python reference for this parameter.

Study_area Dialog Reference

Study area watershed or wellhead protection area.

There is no python reference for this parameter.

Feature Layer

LULC2011_WFWetlands Dialog Reference

RIGIS 2011 land use with the forested wetlands
called out as a separate category. Forested
wetlands were obtained by determining areas with
forested land use (LULC codes of 410, 420 and
430) that intersected with areas with hydric soils
(as per 2014 soils data coverage). These areas
were then coded as Forested wetland LULC 610.

There is no python reference for this parameter.

Feature Layer

SoilLUPolys_output Dialog Reference

OUTPUT - soils and land use polygons created by
union of soils and polygon data.

There is no python reference for this parameter.

Feature Class

Lake_Coastal_Buffer_size__ft_ Dialog Reference

Buffer size of the merged lakes and coastal areas
data. Used in determining the riparian area along
with stream buffer. Standard size is 200 ft.

There is no python reference for this parameter.

Linear unit or
Field

Stream_Buffer__ft_ Dialog Reference

Buffer size (standard 200f t) of streams/rivers.
Should be same size as lake and coastal buffer.

There is no python reference for this parameter.

Linear unit or
Field

Soils14_shp Dialog Reference

2014 RIGIS soils

There is no python reference for this parameter.

Feature Layer
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MANAGE_RIGIS_XRef_Table Dialog Reference

Table cross referencing MANAGE groupings of land
use with RIGIS. THis is an Excel based table.

There is no python reference for this parameter.

Table View or
Raster Layer or
Raster Catalog
Layer or Mosaic
Layer

Code Samples

There are no code samples for this tool.

Tags

MANAGE, No Sewer

Credits

RINEMO 2014

Use limitations

This model will provide outputs for the Excel portion of the MANAGE analysis. Once run, export
the files into DBF format and open into excel. Then pivot the tables for input in the Excel based
MANAGE model. **Model is set to run with geodatabase.**. This model was built to support the
2014 Charlestown, Rhode Island wastewater management zone process.  It should only be used for
other areas after specifically reviewed for compatibility.  This model should only be used in areas where
there is no sewer coverage.
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MANAGE Land Use classification codes cross referenced to RIGIS Land Use data (2011).

RIGIS
Land use
cateogry
ID

RIGIS Description MANAGE Land
use Group

MANAGE
ID

High
intensity
land use

120 Commercial & Services COMMERCIAL 6 x
147 Other transportation COMMERCIAL 6 x
151 Commercial/residential mixed COMMERCIAL 6 x
152 Commercial/Industrial mixed COMMERCIAL 6 x
130 Industrial INDUSTRIAL 7 x
220 Cropland CROPLAND 15 x
240 Confined feeding operations CROPLAND 15 x
230 Orchards, groves, nurseries ORCHARDS 16 x
300 Brushland BRUSH 17
400 Forest lands FOREST 18
410 Deciduous forest FOREST 18
420 Coniferous forest FOREST 18
430 Mixed forest FOREST 18
111 High density residential HDR 1 x
112 Medium high density residential MHDR 2 x
161 Developed Recreation RECREATION 12
163 Cemeteries RECREATION 12
170 Institutional INSTITUTION 13 x
115 Low Density Residential LDR 5
113 Medium Density Residential MDR 3
114 Medium Low Density Residential MLDR 4
146 Power Lines PASTURE 14
210 Pasture PASTURE 14
250 Idle Agriculture PASTURE 14
730 Rock outcrop BARREN 19
740 Strip mines, quarries, gravel pits BARREN 19
760 Mixed barren BARREN 19
710 Beaches BARREN 19
720 Sandy areas other than beaches BARREN 19
750 Transitional Areas MDR 3
141 Roads ROADS 8 x
142 Airports AIRPORTS 9 x
143 Railroads RAILROADS 10 x
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162 Urban Open Space RECREATION 12
145 Waste Disposal Areas JUNKYARDS 11 x
144 Water and Sewage Treatment

Facilities
INSTITUTION 13 x

600 Wetland WETLAND 20
610 Forested Wetland WETLAND 20
500 Water WATER 21
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Technical details for Excel MANAGE model (taken from:  RINEMO/URI. 2006. Database Development,
Hydrologic Budget and Nutrient Loading Assumptions for the “Method for Assessment, Nutrient-loading,
And Geographic Evaluation of Nonpoint Pollution” (MANAGE) including the GIS-Based Pollution Risk
Assessment Method, 2006 update, accessed from:
http://www.uri.edu/ce/wq/nemo/Tools/PDFs/MANAGE/MANAGEassumptionsREV2006.pdf)
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