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Kieser & Assoclates, LLC MEMORANDUM

Environmental Science and Engineering

To: Jeff SpoelstraKRWC Date: May28, 2010
From: Kieser & Associates, LLC cC: Projectfiles

Re:  Buffer Analysis for the Kalamazoo Watershed Management Plan

Introduction

Riparian bufferplayan important role in preserving water quality in rivers and atns. The functions

of riparian buffers are well established amtludefiltering pollutantsfrom stormwaterand agricultural
runoff, stabilizng streambanksto preventerosion moderating the microclimate of a stream or
waterbody, and protecting fish and wildlife habitat (Johnson and Ryba, 18@2gnuse of these
beneficial functionsthe area along river corridorcan be considered a critical area for watesource
protectionand restoration As part of the Kalamazoo River watershed management planning project,
the project team determined that aimple analysisf the buffer area around tributaries and lakes in the
Kalamazoo River watershed wolilldstrate potential water quality impacts associated wikand cover
and land use changén theriparian corridor Since land usefluencesthe quality and quantity of

runoff inawatershed, this analysis provides information that can be used)iecommendations for
future land use planning decisians) prioritizing best management practic€MPs)and, c¢)informing
watershed stakeholdersrofuture loading that would adversely impact the Kalamazoo River in the
context of the phosphorus Total Maximum Daily Load (TMDL).

As part otthis buffer analysisKieser & Associates, LLC (K&#®d model output data to estimate
pollutant loadingfor areaswithin the 108meter bufferthat are predicted to change to urban land use
the future (i.e., future buildout). K&A used model results from the Land Transformation Modddich

is a Geographic Information System (GIS) and neuralarktbased modelhat predicts future land
change irthe year 2030This bufferanalysis provides stakeholders with a simplistic modé¢hef
potential increase ipollutant loading to the river if a portion of the land use in the river corridor
becomes developedTofurther support decisiormaking and BMP recommendationgjrecultural
management scenarios weedso appliedvithin the 100-meter buffer boundary. Theagricultural
scenarios included modeling runoff and pollutant loading to the niveter scenarios where25%, 50%
and 75% of the agricultural land in the X0@ter buffer was permanently planted in grasshay

buffers. Thesescenariosvere applied to riparian areas that are currently defined as agriculture in the
2001 land coverThese loading results caélmen be compared with the predicted loading increases due
to future build-out.

Theresults from thebuffer analysisand agricultural buffer scenari@e summarizedn table format in
thismemorandum. These results, along with information obtained ftbenKalamazoo Rivevatershed

1 More information abouthe Land Transformation Modahd data for download are available at:
http://ltm.agriculture.purdue.edu/ltm.htm
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build-out analysigeport by K&A will be used by the project team in developing recommendations for
BMPs included as part of the watershed management plan.

GISBuffer Methodology

Geographiénformation system(GISxoftware allowdor the definition ofa distancebuffer around
geographic featuresFor this analysishe Kalamazoo Rivatream network(available from the
Michigan Geographic Data Librawas used as the baseline feature for defining the bufféshg the
G. dzZF FSNE TFdzy Ol A &l §nalgsh ai IRehefer Huffély.B. 5@metér bdl-edch sidef a
stream ling wascreated around the mtire stream network in the Kalamazoo River watershkakes in
the stream networldata layerare not modeled as polygons but are defined by a line around the
shoreline. The50-meter buffer is created on both sides$ the shoreline, therefore the buffer area
covers surface watdnside the first 50 meters of argke. This buffer area on surfaseater did not
affect the agricultural buffer analysis since only agricultural land use in the 2Q81ayer was used to
calculaterunoff and pollutant loadingTherefore, any LTM considerations for land conversion from
water are excluded from resultdzigure 1 presents the overall view of the buffer in the entire
Kalamazoo River watershed. At this large scale, it is not possible to view the land area within the buffer
area, which only appears as a line in the image. Figures 2 drahBassemiranspaent closeup view
of the buffer overlaid on an aerial ptagraphwithin an agricultural and an urban locatiorespectively.

The decision to use a 1@0eter buffer was based on the land use data resolution usdte buildout

analysis (100x100 meterA 10@meter resolution is the minimum scale for the land use change and

loading analysis used in GIEhe 2001 and 2030 predicted land use areas within therd@fuffer were

OF £ Odzft i SR dza Ay 3 (i K8nd compadediziPolliiedt loadseretcalchildmt Qsing the/
Gwl aGSNI /I fOdA F2NE Fdzy OliA2y 6A0K -TemiHydsolobid | & S NE&
Impact Assessment of THIA tool) and coupled with event mean concentratiorio evaluate the

affects of these buffers on adjacent, upland area30@meter buffer was delineated around the stream
network in the Kalamazoo River watershed in the same way tBarigter buffer was created. This

buffer represents a theoretical area treated by the-B@ter riparianbuffer and extends Q0-meters

beyond each riparian buffer ogither side of the river.

2 ThisGIS functiofnternallyconvertsthe bufferfrom a vectorto a raster formatin order to matctthe land use format
and cell resolution.
3 TheL-THIA GlI8xtension is available for download attp://www.ecn.purdue.edu/runoff/ithianew/Index.html
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Delineated 10@meter riparian buffer in th&Kalamazoo River Watershed (hydrographic
network downloaded from the Michigan Geographic Data Library).
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Small scale image of 180eter buffer in a norurban setting within the RabbRiver
subwatershed (dark blue represents the stream network and lighter blue represents 2
100 meter buffer).
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