SECTION 4: MODEL RESULTS AND BMP APPLICATIONS

Logo design courtesy of Shane VanOosterhout,
Kendall College of Art and Design, Grand Rapids (MI)

Forecasting Stormwater Pollution

Utilizing existing water quality, hydrology, and land use data, the Rein in the Runoff project team developed forecasts of the most likely
source locations for stormwater pollution to Spring Lake. The watershed was broken down into smaller hydrologic units in an attempt to
pinpoint general sources of polluted runoff, now and into the future.

Best Management Practices (BMPSs)

The primary way to control stormwater discharges is through the use of best management practices (BMPs). " BMPs" is aterm used to
describe different ways to keep pollutants out of runoff and to slow down high volumes of runoff. Preventing pollution from entering the
water is much more cost-efficient than cleaning up water after it is polluted. The project team has provided a recommended suite of BMPs
for use in specific locations throughout the Spring Lake Watershed.

Example Stormwater BMPs

® \egetative practices such as naturally vegetated filter strips along rivers, streams and lake banks; grassed swales; constructed
wetlands; and tree plantings

e Structural practices such as concrete grid and modular pavement; water diversion structures; extended water detention, retention
and infiltration basins; porous pavement; green roofs; and water quality inlets (oil/grit separators)

e Maintenance practices such as limited application of fertilizers and pesticides; laws regulating litter, pet wastes, leaves, yard waste,
and hazardous materials disposal; regular vehicle and boat maintenance; street cleaning; and erosion controls from agricultural
lands and construction sites

®* Education of local residents about how to prevent pollution from entering waterways in the first place
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Potential Site Locations for BMPs

Evanston
5 3 —
© 0\5}'
é’ x Sherman \
T/ U
o { 3
Fe) s W . :____ . 'E g‘
® s Lo F/ =
S 2
Spring Lake s s L
Watershed ’ =
S| ' ;
@Wa Heights Ravenna | Hwa ________ ! Heights Ravenna
- |
5 . \ g a + --
o . ) @ £ ",
u Sheri:ﬂqg‘er é\ Sheringler Musketawa ngaCh
o ' g Spaulding l
% | Cline
_8 Cline
; [ i
l’ -~ . o ---C-
g ° g
Lake : : Hile Hile . Sl Hie
H H Hile Hile o’ . .\\
Michigan b 3 | k ; e Legend
"~..: q\i 8 2 ° H 1 1
e " 9 \o - g Potential Site Locations for BMPs
8 5 2 o
E;E ; - {% g Infiltration swale
= g
& _\x 2
g = < Riparian buffer
r/m » O O éi - ——
2 , e S : :
g o ' g eek _ - Filtration BMP area
o= lg : 2.9 field Mount Garfield
Mount Garfield & “& Ub)IS Mount Gar o
Eastwind K \ ‘a:; \/ G 5 - Regional storage area
! o2 0 3 :
_ ~ Spring Green S i g v - Regional treatment area
£ o oy ¢ = - R : (Concentrated commercial or industrial)
t c . 3 9 it - 53 ; - .
N\ 3 gf, = 3 3 LT : Site Specific BMP
e 5 &S N : 3 (Public property)
Pontalu(r?a .0 ; (,é}— Pontalun{:\‘ . . . .
, "o | Lo Residential Infiltration area
>
| g « SSURGO Soils
Judson /_
—t . S Cree A or B Hydrologic Soil Group -
lak N . .
G _Lomrainet, = K High to moderately, high
| Y =
- 3 _ Muskeaon Count infiltration rate, low runoff potentia
Muskegon County Wilson @A """""" 2 Wison on 2 c 4
| = , awa Coun i
Ottawa County ugla1 W\J . & ty Base Information
# S e Drains and Intermittent Streams
Hickor
o =
o & 9 .
R o 5 3 Rivers and streams
Y ) e - . .-
2 sy § = 9 o i | 3 Utilizing aerial photography and existing land use and cover, the
2, 2 ]t N s . . s - S results of the project PLOAD analysis, soils and other natural - Lakes and ponds
2 <l o ° .E_’jéf g :‘:QK 2 g > features information, project team members performed a macro-
o & 5 N . < @ 8 gl G Kely é’; scale best management practices (BMP) selection analysis for the Data Sources:
% > Sl g e 2 § Spring Lake Watershed. Site specific analyses or substantial field 2005 - 06 Digital Orthophotograph - National Agricultural
o, 2 o[ Van Wag S S o . ( work were not completed, and these BMPs are not all inclusive of Imagery Program (NAIP) - U.S.D.A. Natural Resources
ha ‘ % Y S opportunities within the watershed. However, this analysis provides Conservation Service (N.R.C.S.) Data Gateway, 2008
g) £ : . ! ;
£l g guidance for the placement and implementation of different BMPs SSURGO Soils - U.S.D.A., Natural Resources Conservation
6 efi throughout the watershed. Service, Data Gateway.
Base Information - Michigan Center for Geographic
Information, Department of Information Technology, 2008
- . take Recommended BMP site locations: Environmental Consulting &
s * Technology, Inc. - March, 2009.
\Q :
0 05 3 4 Information Services Center
Miles Annis Water Resources Institute

Grand Valley State University

Kilometers
0 0.5 1 2 3 4

22

Map Prepared: August 2009



ArcSWAT Sub-basin Boundaries
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Water Quality Sampling Locations
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PLOAD Results for Total Phosphorus Loadings with and without BMPs
- 2006
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The PLOAD model estimates non-point sources (NPS) of pollution
on an average annual basis for user-specified pollutants. In

the Spring Lake Watershed, PLOAD was implemented using the
Simple Method, which has been endorsed by the U.S. EPA as a
viable screening tool for NPDES stormwater projects. The three
pollutants chosen for this analysis were total nitrogen (TN), total
phosphorus (TP), and total suspended solids (TSS). Event mean
concentrations and an alternative method for computing an annual
rainfall to runoff value for each sub-basin in the watershed were
adopted from a similar analysis performed by the U.S.G.S. in 2006
within the Lake St. Clair region of Michigan using the PLOAD
model and the Simple Method.*

Total Ibs. of TP per Sub-basin/year

Data Sources: Pollutant loadings analysis created by using U.S.
EPA PLOAD Version 3.0 pollutant modeling program -
AWRI-GVSU, 2009

Base Information - Michigan Center for Geographic Information,
Department of Information Technology, 2008

*“Estimation of Nonpoint-Source Loads of Total Nitrogen, Total Phosphorus,
and Total Suspended Solids in the Black, Belle, and Pine River Basins,
Michigan, by Use of the PLOAD Model" - Scientific Investigations Report
2006-5071, In cooperation with the Lake St.Clair Monitoring Project, U.S.
Department of the Interior and the U.S. Geological Survey.
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PLOAD Results for Total Nitrogen Loadings with and without BMPs - 2006
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The PLOAD model estimates non-point sources (NPS) of pollution
on an average annual basis for user-specified pollutants. In

the Spring Lake Watershed, PLOAD was implemented using the
Simple Method, which has been endorsed by the U.S. EPA as a
viable screening tool for NPDES stormwater projects. The three
pollutants chosen for this analysis were total nitrogen (TN), total
phosphorus (TP), and total suspended solids (TSS). Event mean
concentrations and an alternative method for computing an annual
rainfall to runoff value for each sub-basin in the watershed were
adopted from a similar analysis performed by the U.S.G.S. in 2006
within the Lake St. Clair region of Michigan using the PLOAD
model and the Simple Method.*

Total Ibs. of TN per Sub-basin/year

Data Sources: Pollutant loadings analysis created by using U.S.
EPA PLOAD Version 3.0 pollutant modeling program -
AWRI-GVSU, 2009

Base Information - Michigan Center for Geographic Information,
Department of Information Technology, 2008

*“Estimation of Nonpoint-Source Loads of Total Nitrogen, Total Phosphorus,
and Total Suspended Solids in the Black, Belle, and Pine River Basins,
Michigan, by Use of the PLOAD Model" - Scientific Investigations Report
2006-5071, In cooperation with the Lake St.Clair Monitoring Project, U.S.
Department of the Interior and the U.S. Geological Survey.
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PLOAD Results for Total Suspended Solids Loadings with and without
BMPs - 2006

Total Suspended Solids
Loadings without BMPs
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The PLOAD model estimates non-point sources (NPS) of pollution
on an average annual basis for user-specified pollutants. In

the Spring Lake Watershed, PLOAD was implemented using the
Simple Method, which has been endorsed by the U.S. EPA as a
viable screening tool for NPDES stormwater projects. The three
pollutants chosen for this analysis were total nitrogen (TN), total
phosphorus (TP), and total suspended solids (TSS). Event mean 54,704
concentrations and an alternative method for computing an annual
rainfall to runoff value for each sub-basin in the watershed were
adopted from a similar analysis performed by the U.S.G.S. in 2006
within the Lake St. Clair region of Michigan using the PLOAD
model and the Simple Method.*
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XXXX

Total Ibs. of TSS per Sub-basin/year

Data Sources: Pollutant loadings analysis created by using U.S.
EPA PLOAD Version 3.0 pollutant modeling program -
AWRI-GVSU, 2009

Base Information - Michigan Center for Geographic Information,
Department of Information Technology, 2008

*"Estimation of Nonpoint-Source Loads of Total Nitrogen, Total Phosphorus,
and Total Suspended Solids in the Black, Belle, and Pine River Basins,
Michigan, by Use of the PLOAD Model" - Scientific Investigations Report
2006-5071, In cooperation with the Lake St.Clair Monitoring Project, U.S.
Department of the Interior and the U.S. Geological Survey.
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PAM Analysis: Projected Residential Growth for 2010, 2020, 2030 and 2040
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Land Use and Cover Description
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- Commercial/industrial/transportation

- Coniferous forest
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Deciduous forest

Emergent herbaceous wetlands

Herbaceous open land/grasslands
- Mixed forest

Orchards/vineyards/other
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Residential

Population Allocation Model (PAM) was run using a 40 year average

population growth rate of 1.76% (U.S. Census Bureau) and a Shrub/low-density trees

population density of 2.16 persons/acre (determined by the PAM Urban/recreational grasses
model). The PAM model analyzes current and past residential

development patterns for the Spring Lake Watershed and predicts - Water

future residential growth based on these development trends, B \woody wetlands

average population growth rate, and population density. Data Sources:

2006 Land Use and Cover - AWRI-GVSU Updated using
2006 National Agricultural Imagery Program (NAIP) Digital
Orthophotograph with AWRI-GVSU 1992-97 Land Use and Cover Data
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e  mmmm Miles Base Information - Michigan Center for Geographic Annis Water Resources Institute
. Information, Department of Information Technology, 2008 Grand Valley State University
Kilometers Population Allocation Model (PAM) developed by GVSU-AWRI
opulation Allocation Mode eveloped by - .
0 1 2 4 6 3 Population Data: U.S. Census Bureau (1960 - 2000) Map Prepared: July 2009
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PAM Analysis: Projected Results for Total Phosphorus Loading for 2010, 2020, 2030,
and 2040
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Data Sources: Pollutant loadings analysis created by using U.S. EPA
PLOAD Version 3.0 pollutant modeling program - AWRI-GVSU, 2009

Population Allocation Model (PAM) developed by GVSU-AWRI;
Population Data: U.S. Census Bureau (1960 - 2000)

"Estimation of Nonpoint-Source Loads of Total Nitrogen, Total Phosphorus,
and Total Suspended Solids in the Black, Belle, and Pine River Basins,
Michigan, by Use of the PLOAD Model" - Scientific Investigations Report
2006-5071, In cooperation with the Lake St.Clair Monitoring Project, U.S.
Department of the Interior and the U.S. Geological Survey.

This analysis shows the total phosphorus loads over time
in the Spring Lake Watershed. Based on the land use changes
projected with the Population Allocation Model, the increased

. ) Information Services Center
residential land cover and decreased natural land cover result (’-221_2:?’_4,““% Annis Water Resources Institute
in an overall increase of TP of 4,634 Ibs./year between 2010 I Grand Valley State University
and 2040. 0051 2 3 4 Map Prepared: August 2009
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PAM Analysis: Projected Results for Total Nitrogen Loading for 2010, 2020, 2030,
and 2040
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Data Sources: Pollutant loadings analysis created by using U.S. EPA
PLOAD Version 3.0 pollutant modeling program - AWRI-GVSU, 2009

Population Allocation Model (PAM) developed by GVSU-AWRI;
Population Data: U.S. Census Bureau (1960 - 2000)

"Estimation of Nonpoint-Source Loads of Total Nitrogen, Total Phosphorus,
and Total Suspended Solids in the Black, Belle, and Pine River Basins,
Michigan, by Use of the PLOAD Model" - Scientific Investigations Report
2006-5071, In cooperation with the Lake St.Clair Monitoring Project, U.S.
Department of the Interior and the U.S. Geological Survey.

This analysis shows the total nitrogen loads over time in the
Spring Lake Watershed. Based on the land use changes
projected with the Population Allocation Model, the increased

; ) Information Services Center
residential land cover and decreased natural land cover result O-gi:lz_:‘*_“wes Annis Water Resources Institute
in an overall increase of TN of 19,698 Ibs./year between 2010 O Kilometers Grand Valley State University
and 2040. 0051 2 3 4 Map Prepared: July 2009
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PAM Analysis: Projected Results for Total Suspended Solids Loading for 2010, 2020,

2030, and 2040
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This analysis shows the total suspended solids loads over time
in the Spring Lake Watershed. Based on the land use changes
projected with the Population Allocation Model, the increased
residential land cover and decreased natural land cover result
in an overall increase of TSS of 211,605 Ibs./year between 2010
and 2040.
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Data Sources: Pollutant loadings analysis created by using U.S. EPA
PLOAD Version 3.0 pollutant modeling program - AWRI-GVSU, 2009

Population Allocation Model (PAM) developed by GVSU-AWRI;
Population Data: U.S. Census Bureau (1960 - 2000)

"Estimation of Nonpoint-Source Loads of Total Nitrogen, Total Phosphorus,
and Total Suspended Solids in the Black, Belle, and Pine River Basins,
Michigan, by Use of the PLOAD Model" - Scientific Investigations Report
2006-5071, In cooperation with the Lake St.Clair Monitoring Project, U.S.
Department of the Interior and the U.S. Geological Survey.
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