Grand Valley State University
Stormwater Management Plan
Allendale Campus

EGLE SAW Grant No. 1143-01

Project No. 191361
February 6, 2023

Engineers | Architacts | Sdemtists | Constructors

Lﬁshbeck



1515 Arboretumn Drive, SE
r I S e ' Grand Rapids, Michigan 49546
I Enginess| |4

| Canstructars B16.575.3824 | fishbeckcom

Grand Valley State University
Stormwater Management Plan — Allendale Campus

Michigan Department of Environment, Great Lakes, and Energy
Stormwater, Asset Management, and Wastewater Grant
Grant No. 1143-01

Prepared For:
Grand Valley State University
Allendale, Michigan

February 6, 2023
Project No. 191361



Table of Contents

Fishbeck | Pagei

10 N L I T U T B - e oottt et cem s e emme e em e emmm s ee 2 2mmm st oes emmmm s ees s emms e ean et e s emeamtmre s amsemmn s

20 g e

30 Stormwater Management Background and History ...
31 Stormwater Management Timeline... .
3.2 Stormwater Management — MS4/N P‘DES I:ompllance
33 Campus-Based Stormwater Management Program ...
34 Post-Construction Stormwater Runoff. .

35 Organization of Lower Grand FtwerWatershed Cnmmunltlﬂ
40 P B P T . o ee et e emeeme e e ee 2 emmm st s emmnm s eeas s emms e aan £t e e eamn et s amsemmn s

5.0 o oL

6.0 LT Iy = T g

6.1 [ T T USSR

6.2 LI T
6.3 Lol = T LS

6.4 Soils...
6.5 Hydric Smls

2.6 Streams, RI'-"EFS and Flml:lplaln
6.7 D T B T S T Tl L.t m e e em e e em s s e em s e e e e emee e
70 b e gt s | = T T S

80 T T e T T L T

9.0 B L a0

10.0  Stormwater System Assessment...
101  Hydraulic Analysis ... .
10.2  Stormwater Management Ccnr'nplex Anal',rsls
103  Zumberge Pond Analysis...
104  Ravine Analysis.... .
1041 Owersll Ra'.n ne Anal',,rsu

10.4.2 Impairments and Dl:lsenratlnns leque to Im:ll'u'ldual Ra'.n THES oo e
10421 AuSaDIE REVINE .o

10422 Calder Ravine ..
10423 GWA Ravine...

10424  Ravine Apa rtmentj Rawne -
10425  Copeland Robinson Raulne
O
S [

.16

10426  LotD Ravine .

10427 Little Mac Ra'.rlne
105  Jacobs Drainand Unnamed Tributary — Gnlf Cnu rse ..
106  Existing Stormwater BMP .ﬁ.nalysls..............._.........._..
10.7  Undeveloped Parcels — North of M45...

TSI TR RESTIZI0D SWAF LR DATEAPT GV ALLFMOALE CAMPUS _ TENAF_ 3000 0008 DOO

P

(]

[%]

e 10
e 10
W11

12

14

15




Table of Contents

Fishbeck | Pageii

110 Recommendations and Implementation ..

111  Unnamed Tributary on Golf Cnurs& :M&P]
112 Feldhouse Arena and Lot C {P']
113  Calder Ravine (P)....
114  AuSable Ravine am:l Seu:lman Hou5e (M E.P).
115 GVARavine (P)...

116 Copeland Hnblnsnn RE'-HHE :M]
117  Ravine Apartment Ravine I:MS:P']
118 Lot D Ravine (ME&P).... _—
119 Maple, Pine, Oak Dﬂrl‘ﬂl‘tﬂﬂES {I".-1}
1110 Holton Hooker Dormitory (M) ...
1111 Zumberge Pond (M)...
1112 South Stormwater Management Area :h-"l]

1113 MNorth Stormmwater Management Area DM e e e
21
e 21
.22
1117 Undevelopad Parcels Morth of B3 (F) e e amne
1118 GI5 Database and Work Order Systam Integration ... .o e
1119 Public Education amd I e e e e et em e neee
1120 Operation and Maintenanoe PIEn ...
o e I 1T T = g Tl 0T |

1114 Existing Vegetated BMPs (M)....
1115 Meadows Maintenance (F}......... .
1116 Irwin Parking, Football Field, Tennls Cnurt {FJ

120 COST AN FUMTINE o eoeeecee e eeee e ieereee s samencme s saeanmsns s reeamasse s remammees s eaamees s ea sam eme sas e eme s same e emm s samem sm e aa e e meamn

List of Figures

Figure 1 — Site Location Map

Figure 2 —Impervious Surface

Figure 3 — Drainage Divide

Figure 4 — Lower Grand River Watershed Boundary
Figure 5 — Drainage Areas

Figure 6 —Land Use

Figure 7 — Pre-Settlement Conditions

Figure 8 —Wetlands

Figure 9 — Sails

Figure 10— Hydrologic Soil Group

Figure 11— 5treams, Rivers, Floodplain

Figure 12 — Stormwater Collection System
Figure 13 — Stormwater BMP

Figure 14 — Drainage Area Priority

Figure 15— Ravine Locations

Figure 16 — Undeveloped Parcels North of 45
Figure 17 — Recommended Projects

TSI TVWDR AT J007 SIWRP P DATENAPT GV ALLEMOALE CAMPUIS  SiVIF_3000 0006 DOOK

e 17

.15
B
.18
e 18
e 20

.. 20
... 20
... 20
21
e 21

.21

21

22
22
22
23
24

24
24
5



Tahble of Contents

Fishbeck | Page iil

List of Tahles

B o R e T =t el T g T
Table 2 —HSG Soil Characteristics...

Table 3 — Structural Stormwater Cnntmls

Table 4 —Water Quality Issues Potentially ."-'LSEDEIEIEU wn:h G‘-!SU

Table 5 — Cost Estimate...

List of Appendices

Appendix 1 — Site Inspection Photographs
Appendix 2 — Zumberge Pond Memo

Appendix 3 — MTC Geotechnical Report
Appendix 4 — Preliminary Design Plans

Appendix 5 — Recommendations Summary Table

List of Abbreviations/Acronyms

AC aCres

AWRI Robert B. Annis Water Resources Institute

BMPs Best Management Practices

CFS Cubic feet per second

CFT cubic feet

EGLE Michigan Department of Environment, Great Lakes, and Energy
FPMG Facilities Planning and Maintenance Group

GHM Good Housekeeping and Pollution Prevention Program Manual
GIS Geographic Information System

GVA Grand Valley Apartments

GWSU Grand Valley State University

GVMIC Grand Valley Metro Coundil

HSG Hydrologic Soil Group

LGRW Lower Grand River Watershed

LGROW Lower Grand River Organization of Waters eds

LID Low Impact Development

MSL Municipal Separate Storm Sewer System

MFDES Mational Pollutant Discharge Elimination System

MRCS Maticnal Resource Conservation Service

PEP Public Education Program

AW Stormwater, Asset Management, and Wastewater Grant
SWAG Stormwater Advisorny Group

SWDS Stormwater Design Standards

SWMP Stormwater Management Plan

TMDL Total Daily Maximum Load

WP Lower Grand River Watershed Manageament Plan

TAZDIN I T DR T I0T SIWAF P DATENVAPT_CATSU ALLENDALE CAMPLS_SVWF_JT00 0006 DOOE

BoD o~ o



February &, 2023 Fishbeck | Page 1

1.0 Executive Summary

Grand Valley State University (GVEU) Allendale Campus is located in Allendale, Michigan, in Ottawa County, and
has a total student population of 20,753 according to 2022 enrcliment information. {GVSU has numerous satellite
locations and extension centers; however, this report focusas on the Allendale Campus only.) Located
approximately 12 miles west of Grand Rapids, in the Lower Grand River Watershed, the GVSU Allendale Campus is
situated on 1,300 acres (AC). The east side of campus is bounded by steep ravines that formed over the last

15 000 years, connecting to the Grand River floodplain. All stormwater runoff from the campus discharges east to
the Grand River, or north to Ottawa Creek, through Jacob's Drain and other unnamed tributaries. Both receiving
water bodies support a diverse aquatic and wildlife population and offer residents a wide variety of recreational
opportunities.

GVSU's stormwater management controls include approximately 114,000 lineal feet of campus storm sewer,
1,035 catch basins, 270 manholes, and B2 structural best managament practices (BMPs). The BMPs found on
campus include detention basins, vegetated swales, constructed wetlands, rain gardens, green roofs, permeable
pavement, and underground detention.

Protection and restoration of natural resources impacted by stormwater is a priority for GVSU. In October 2019,
GVSU was awarded a Stormwater, Asset Management, and Wastewater (3AW) grant from the Michigan
Department of Environment, Great Lakes, and Energy (EGLE) for development of a Stormwater Management Plan
(SWMP). This SWMP will assist GVSU in planning for improvement projects to enhance their stormwater
management system and to protect and restore resources most impacted by stormnwater. The SWMP will also
facilitate digitizing and automating stormwater utilities and their assodated maintenance schedules, inspection,
and reporting.

During development of the SWMP, inspection of ravines and existing stormwzater BMPs was conducted to
evaluate impacts, impaiments, and identify cormmective measures, as necessany. Conceptual stormwater
management plans for undeveloped parcels and areas defidient in stormwater management systems were also
developed. In addition, stormwater assets were digitized, and BMP inspection and Municipal Separate Stonm
Sewer System (M34) reporting were integrated into the ampus work-order system. Public education and
operation and maintenance plans found in the GVSU's M5 were also considered during SWMP development.

The 2007 Grand Valley State University Starmwater Management Plan, the 2011 Lower Grand River Watershed
Manogement Pian [WMP) and information from GVSLU staff, were used to direct field investigations, identify
impairments and water quality problems. The WMP identified & pollutants as impacting watar quality in the
Lower Grand River Watershed. The top 4 priority pollutants indude pathogens and bacteria, sediment, nutrients,
and unstable hydrology. In accordance with their M54 permit, Total Daily Maximum Load (TMDL) for E. Coli
(Grand River) and Phosphorus {Lake Macatawa (watershed]) are applicable to GVSU M54 discharge.

Recommendations discussed in the SWMP include:

* (reate a Geographic Information System [G15) for storm water system components and incorporate with ThA
Systems Software for inspection and maintenance scheduling and M34 tracking and reporting.
Reduce surface runoff and carry stormwater to toe of ravine slopes to the greatest extent practicable.
Replace broken pipes and correct erosion issues at site-specific locations.

* [Deyelop concept level stormwater management plans for undeveloped land north of Lake Michigan Drive and
practice fields.
Repair outlet control structures at north stormwater management complex.
Incorporate appropriate maintenance techniques for vegetated BMPs.

& Continue active participation with Grand Valley Metro Council for reporting and coordinating M54 permit
requiremeant.
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2.0 Introduction

The main campus of GVSU is located in Allendale, Michigan, and is widely recognized for the unigue ravine system
that exists on the east side of campus, Figure 1. The ravines formed approximately 15,000 years ago as a result of
glacial activity in the area; they convey water from the campus to the Grand River and its floodplain. The ravines
are a predominate natural fezture of GYSU providing educational and recreationzl cpportunities, as well as
aquatic and wildlife habitat. Historic stormwater management did not provide for protection of the ravines,
resulting in their significant erosion and degradation.

Originally built in 1950, the 1,300-acre campus has experienced substantial growth and development over the
years. Natural areas, including but not limitad to wetlands, floodplains, forests, and watercourses, have been
removed or altered to accommodate pre-campus agricultural practices and subseguent campus development and
growth. These alterations have also resulted in substantial changes in hydrology and increasad stormwater runoff.
Approximately 185 AC of the campus are developed and contain large areas of impervious surface, Figure 2.

A variety of buildings and infrastructure now exist within dose proximity to the steep ravine crests. An extensive
network of pipes, catch basins and outfalls were built over the years to convey uncontrolled stormwater from
buildings, parking lots, lawns/yards, and roads, directly to the ravines and streams leading to the Grand River.

Beginning in the early 2000s, GVSU recognized a significant transformation in stormwater management was
necessany to pravent further degradation of the ravines and ensure integrity of structures. GWSU hias undertaken
several initiatives to improve stormwater management, but more is needed as the campus continues to increase
im size and complexity.

As the campus has experienced substantizl changes from pre-settlement conditions, and continued growth and
redevelopment of existing areas is antidpated, proper management of stormwater is essantial not only to protect
resources, but also to ensure compliance with state and federal water quality discharge standards. Focus on
proper stormwater management and incorporation of low impact development (LID) strategies are especially
critical in areas where stormwater management BMPs are deficient. Preliminary site-specific stormwater
management plans and strategies are needed for future redevelopment areas to improve design efficiency and
reduce costs. As the number of stormwater BMPs continues to increase, quick access to design, construction, and
maintenance records will be necessary. Tools are warranted to allow for efficient tracking, inspection, and
reporting of stormwater assets. Use of sound maintenance protocol is essentizl to ensure function and integrity
of BMPs. Understanding system capacity and opportunities for improvement, redevelopment, and future
development is also oritical.

3.0 Stormwater Management Background and History

3.1 Stormwater Management Timeline

GVSU Allendale Campus openad in 1960; for the next 20-30 years, stormwater management generally consisted
of directing runoff to the ravine edges and piping to the ravine floor. As a result, historic drainage patterns were
significantly altered, and uncontrolled stormwater adversaly impacted the ravines and their delicate ecosystem
and habitat. In 1998 and 2002, a new stormwater management plan and update were developed, which
emphasized managing stormwater runcff onsite with controlled discharge rate to the ravines or away from the
ravines. These plans established strategies for stormwater removal and flood control, while preventing erosion,
and improving stormwater quality.

TN ISR TWDRK RIPT I 2007 SIWRP P DATEVAPT_ GOS0 ALLEW DAY E CAMPLUS,_ SV F_300 1 0006 DDCK
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As a result of the 2002 plan, several initiatives,
such as: construction and consolidation of new
storm sewers, piping to the ravine floor,
streambank stabilization measures, rock
armament and energy dissipators in the ravines,
were implemented. Throughout the 2000’s,
numerous stormwater BMPs {i.e.: rain gardens,
vegetative swales, detention, wetland
construction, porous pavement, etc.) were
incorporated into capital improvement projects.
A significant ravine stabilization project to
address erosion and storm outlet structure
failures, was completed in 2002. However, after
project completion, it was determined a more
comprehensive approach for stormwater
management was needed.

In 2004, the Stormwater Advisory Group
(SWAG) was established, and its mission was to
restore the 1960 campus drainage patterns, to
“make the campus disappear”. The SWAG
consisted of faculty, staff, students, and consulting engineers to promote a campus-wide approach to stormwater
management. Stormwater management focus shifted from “getting rid” of water, to reducing runoff and
collecting/reusing in-campus irrigation systems. The SWAG oversaw development of the 2007 Stormwater
Management Pian and developed BMP Benefits Calculator to help quantify hydrologic benefits resulting from
implementation of onsite BMPs. Notable recommendation in the plan was the 80-acre Radio Tower Stormwater
Management Complex, resulting in redirecting 60 AC of campus stormwater away from the east campus ravines.
The plan aisc endorsed extended storage and slow release of stormwater, implementation of on-site BMPs, and
storm water conveyance improvements with structural erosion contrel measures. Recommendations in the plan
to address site specific areas of flooding have been implemented over the past 13 years and flooding is no longer
aconcern.

Failed stabilization measures in the Colder Ravine, Dec. 2021

The following is a summary of green infrastructure projects implemented over the past 20 years:

Muitiple green roofs.

Muttiple rain gardens.

Multiple vegetative swales.

Zumberge Pond conversion for storm water reuse.
Stormwater management complex at the broadcast tower.
Porous concrete sidewalks.*

Porous asphalt parking lots.*

Constructed Wetland.

Underground detention structures.

*These have largely failed and been replaced with asphait. Failures stem from vehicular weight and damage
caused from snow removal equipment.

In addition to the above noted projects, GVSU determined to restore the Little Mac Ravine; it had experienced
extensive erosion from stormwater runoff and created structural integrity concerns for adjacent buildings. The

TA0WT LA T\WORORSFT\ D002 SWMP UPDATEVART_CVEU ALLINDALE CAMPUS_SWWMP_J001 0200 .00CK
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restoration project was compieted in 2017, implementing natural design techniques to mimic the ravines
ecosystem. The preject is currently being monitored and has been determined a compiete success.

Little Mac Ravine — before Little Mac Ravine — after

As previously noted, historic drainage patterns were significantly altered as majority of stormwater was
traditionally directed to the east campus ravines. Figure 3 illustrates changes in the historic drainage divide and
demonstrates the significant progress GVSU has made over the past 20 years to restore historic drainage patterns
to the greatest extent possible. Notably, the 2022 drainage divide (red) is further east than the historic (green) in
many areas. Today, GVSU remains committed to redirecting stormwater to the western stormwater complexes
and implementing appropriate stormwater BMPs to the greatest extent practicable to continue making the
campus disappear. For example, the recently completed Fieldhouse Arena expansion project rerouted roof water
from the west side of the Arena to the detention basin SW of Lubbers Stadium, to reduce volume being
discharged to the Ravine Apartments Ravine.

3.2 Stormwater Management — MS4/NPDES Compliance

Beginning in the 1980s, focus on stormwater management at both the federal and state level became a priority.
As a result, discharges of stormwater to surface waters from an MS4 required a National Pollutant Discharge
Elimination System {(NPDES) Program permit. The NPDES Program safeguards waterways by assuring discharges
comply with federal and state regulations. GVSU is located nearly equal distances from Grand Haven, Holland, and
Grand Rapids, in an urbanized area and discharges all stormwater to the Grand River and Ottawa Creek. Presently,
stormwater discharge from GVSU MS4 is authorized under NPDES Permit No. MI0C059838.

The GVSU Stormwater Management Program (Program) was developed by Grand Valley Metro Coundil (GYMC),
in cooperation with regulated communities within the Lower Grand River Watershed {(LGRW), in accordance with
NPDES permit requirements. The Program was initially approved in February 2013, amended in August 2013, with
the most recent permit issued June 29, 2021. The Program provides GVSU with procedures and standards to
reduce pollutant discharge from the M54 to the maximum extent possible. The Program provides for leveraging
and implementing both collaberative and campus-based policies, procedures, and initiatives for public
participation and education, illicit discharge elimination program, construction and post-construction stormwater
runoff control program, good housekeeping, and assesses progress in meeting the E. Coli and Phosphorus TMDL
requirement.

33 Campus-Based Stormwater Management Program

The Facilities Planning and Maintenance Group (FPMG) are responsible for managing campus stormwater. Staff
review all projects, and coordinate with design consultant, to ensure post-construction stormwater runoff design
standards are met. FPMG is involved in evaluating impacts to the existing stormwater system as building
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expansions and redevelopments are considered. FPMG is also responsible for all maintenance, monitoring, and
reporting of stormwater BMPs.

3.4 Post-Construction Stormwater Runoff

GVSU Stormwater Design Standards (SWDS) were prepared as part of the MPDES permit process. GVSU has
adopted a formal resolution stating intent of the Stormwater Standards Manwal, applies to any project falling
under GYWSU jurisdiction. The SWDS establish minimum stormwater management requirements for new or
redevelopment projects. The FPMG reviews all proposed projects to ensure design standards are met. Design
review works to achieve the following objectives:

= [Ensure compliance with water quality treatment and channel protection standards set forth in the NPDES
permit.

Minimize degradation to the ravines.

Minirnize degradation to downstream waterbodies.

Ensure BMPs adequately address stormwatar management needs.

Protect the campus from flooding and water quality degradation.

Maintain pre-development hydrology to the greatest extent possible.

Redirect stormwater to western wetland complexes as feasible.

=  |dentify opportunities for collection and on-campus use of stormwater.

3.5 Organization of Lower Grand River Watershed Communities

GVSU is an active participant with other MS4 communities in the LGRW. These NPDES Phase || communities work
together to develop, guide, and leverage regional and collaborative initistives to help implement stormwater
management programs sufficient to meet NPDES requirements. Various communities within LGRW participate in
the GLRC. The following committees have been established to lead the specific sections of the collaborative
Phase |l program.

=  Public Education Program {PEF).

= |llicit Discharge Elimination Program.
Best Management Practices.

TMDL monitoring plan.

Training programs.

Good housekeeping procedures.

4.0 Project Purpose

The SWMP will serve as a roadmap for GVSU to plan for and implement key initiatives, to improve and enhance
existing stormwater management policies, procedures, maps, and practices. Primary focus of the SWMP will be
development of the storm water GIS system, strategies to reduce storm water discharge, and address erosion in
the ravines, including recommendations for repair and maintenance of known areas of concem. The SWMP will
prioritize drainage areas for implementation of recommendations and make recommendation for BMP
maintenance protocol.

5.0 Project Objectives
Implementation of this SWMP will seek to accomplish the following objectives:

= Develop GIS system for storm water assets and storm water BMPs.
=  Purchase ThA Software extension to link GI5 database to TMA work order system.

TSI TWORC RDFT 007 SIWRF UPDATENAPT_CAVSU ALLEN DAL E CAMPUS_SVAF_300] 0016 DDCK
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*  Ensure maintenance scheduling, tracking, and reporting is compliant with M54 requiremsenis.

Evaluate ravine stability and assess erosion concerns.

Update drainage area boundaries to reflect existing conditions.

Pricritize drainage areas based on existing stormwater BMP coverage.

Conduct survey and soil borings at high priority sites.

Develop site-spedific stormwater management plan with recommended BMPs for undeveloped area north of
M-45.

Develop recommendations for site-specific upland BMPs to reduce storm water runoff to ravines.

Develop maintenance strategy for treating Zumberge Pond and wetland stormwater management complex.
Develop recommendations for capital improvement projects and maintenance.

* [Develop recommended stormwater BMPs by subcatchment/zones (i.e., for redevelopment, etc).

* Prepare maintenance protocol for vegetative BMPs.

6.0 GVSU Characteristics

6.1 Drainage Area

GVEU is situated in the heart of the Lower Grand River Watarshed, see Figure 4. The carmpus can be further
delineated into six drainage areas, as shown in Figure 5, and described in in Table 1.

Table 1 — Drainage Area Boundaries

Drainage Area Acres Receiving Body

South Stormwater Management Area 32 Unnamed tributary to Ottawa Creek
Morth Stormwater Management Area 126 Unnamed tributary to Ottawa Creek
Golf Course 275 Unnamed tributary to Ottawa Creek
Ravine Apartments Ravine 65 Unnamed tributary to Ottawa Creek
Utilities & Services Building 13 Indirect to Grand River

iGrand River Ravines 105 Direct to Grand River

6.2 Land Use

The 1,300-acre campus consists of open areas (golf course and stormwater wetland complexes) to the west, and
high density developed areas to the east, Figure 6. Large areas of impervious surface exist throughout GWSU.
Forest and wetland areas account for a very small portion of the campus. Review of pre-settlement conditions
shows the campus was primarily a sugar maple and beech tree forest. The forest was converted to agricultural
usage over time. A total of 617.6 AC of forested land has been lost since pre-settlement conditions due to
agricultural practices, Figure 7.

6.3 Wetlands

Wetlands in the campus have been identified by the National Wetlands Inventory, conducted by the United States
Fish and Wildlife Service, see Figure 8. Today, a total of 13 AC of wetland exists within campus property.
Presernvation and protection of wetland areas is important, as they provide a natural means for stormwater
storage and water guality treatment.

In 2011, an &0-acre constructed wetland stormwater management complex was constructed. Althiough, this
stormwater management complex is not considered a wetland for regulatory purposes, monitoring of the
complex indicated their function and integrity has been sustained over the past 11 years.
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6.4 Soils

The Mational Resource Consenvation Service (MRCS) of the LS. Department of Agriculture have classified the soils.
A total of 18 mapped soils exist throughout GWSU and are shown in Figure 9. Soil types can be generalized as
representing poorly drained clay, sand, and loam. Numerous scil borings conducted at various locations
throughout the campus confirm stiff to hard dayey soils exist in the upper stratumn, while leaner day, sands and
loams are encounterad in lower stratums. All the soils in GYWSU are known for being very poorly to poorly drained,
due to their high-water storage capacity.

Understanding the hydrologic characteristic of soils is necessarny to calculate potential stormwater runcff from an
area and potential flooding. Clay soils have lower infiltration resulting in larger runoff wolumes and higher flood
discharges. Conversely, sandy soils have higher infiltration rates resulting in less runoff and lower flood discharge
rates. Runoff potential for soil has been dlassified as A, B, C, or D by MRCS wsing the Hydrologic Soil Group (HSG)
dassification. Figure 10 depicts H3G data from the MRCS Soil Survey Geographic database. The HSG classification
is based on the water infiltration capacity of the soil after wetting from long-duration storms and opportunity for
swelling. Characteristics of the four H3G dassifications are shown in Table 2.

Table 2 —HS5G Soil Characteristics

HSG Infiltraticn Water Transmission
Group |Rate Soil Depth Rate Soil Texture
A High Desp High Sand, gravelly sand
B Moderate Moderately Deep Moderate Poderately fine to moderately coarse
C Slow Moderately Shallow Slow Coarse
D WVery Slow Shallow Very slow Clay, clay pan

Maost of the campus consists of Group C and D soils which have a low infiltrative capadity.

6.5 Hydric Soils

Hydric soils are soils that formed under conditions of saturation, flooding, or ponding long enough during the
growing season to develop anaerobic conditions in the upper part. Under natural conditions, these soils are either
saturated or inundated long encugh during the growing season to support the growth and reproduction of
hydrophytic vegetation. Most of the campus consists of non-hydric soils. Areas of Sims Loam and Sloans Loam in
wetland areas and the ravines are hydric, but these are isolated pockets.

6.6 Streams, Rivers, and Floodplain

The Grand River traverses approximately 1.25 miles along the eastern edge of GVWSU. The Grand River floodplain is
well established and s bounded by the river to the east and ravine system to the west. The river's floodplain is
entirely natural and has not been substantially adversely impacted by development on the campus. The Grand
River and its floodplain are shown on Figure 11.

6.7 Stormwater System

GVSLF's stormwater conveyance system is comprised of a complex network of 21 miles of storm sewer pipes,
1,390 catch basins, manholes, and many BMPs for storage and/or controlled release of stormwater runoff.
Stormwater for approximately 623 AC of developed area is conveyed via pipes ranging generally from & inches to
54 inches in size. A total of 28 storm sewer pipes discharge directly to the ravines. Stormwater is also conveyed
via pipe system to the stormwater management complex which ultimately discharges inte an unnamed tributary
to Ottawa Creek, where it then discharges into the Grand River. The Grand River Ravines, Ravine Apartment
Ravine, and golf course are the only drainage areas that discharge stormwater directly into an open channel
system. The stormwater system is shown on Figure 12.
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Several structural stormwater contrals (BMPs) are part of the stormwater system and are summarized in Table 3,
below, and shiown in Figure 13. {Given the number, catch basin location can be found on Figure 12, Stormwater
Collection System). GVSEL owns and assumes responsibility for care and maintenance for all BMPs on the campus.

Table 3 — Structural Stormwater Controls

Structural Control Quantity [Comment

Catch basing 1,035 Approximate number as qu?':mt'rt',- |:_nnt'|nuall'g' changes
based om current Construction projects.

Detention basins 15

Qilfwater Grit separators 1 Meadows Club House

Fueling Station 3 Double-walled with monthly monitoring, Service
Building

Green Roofs 13

Vegetated Swales 18

Constructed Wetland Complexas 2

Porous Pavement 3 Mackinac Courtyard, Connection East, and West
entrances

Rzin Gardens 12

Stormwater Reuss Ponds 4

7.0 State and Local Agency Collaboration

Faculty and staff at GVSU who are integral to various water-relatad activities, including but not limited to, water
quality, stormwater management, watershed management, and low-impact development are active participants
with 2 myriad of state and local agencies and groups, to protect and preserve surface waters of the state. GVSU
collaborates with the communities of the LGRW as a watershed and regional partner to implement PEP and llicit
Discharge Elimination Plan, as approved by EGLE in February 2013, and Jume 2021, respectively. GVSU and M54
communities work together to implement the six minimum measures, as appropriate, including shared
operztional and structural BMP procedures, good housekeeping procedures, training programs, and a TMDL
manitoring plan. GVMC, LGROW, Ottawa County Water Resources Commissioner, EGLE, and local schools are just
a few examples of organizations GV5U routinely collaborates and partners with to address water-related concerns
and initiatives within the region.

The Robert B. Annis Water Resources Institute (AWRI) is 2 multidiscplinary research organization within GWSU's
College of Liberal Arts and Sciences. Its mission is to integrate research, education, and outreach to enhance and
presenve freshwater resources. AWRI has partnered with local watershed groups to assist in development of
watershed management plans, induding the 2011 Lower Grand River Watershed Manogement Plan.

8.0 Known Water Quality Issues

The 2011 Lower Grand River Watershed Management Pian [\WMP) was a collaborative watershed planning
process outlining goals and objectives to enhance, restore, maintain, and protect water quality in the LGRW. Staff,
faculty, and students from varicus disciplines at GVSU, including but not limited to, the AWRI, partnered with
consultants, local conservation districts, townships, and state and local agendies during WMP development. The
WMP identifies pollutants and known water quality issues and offers specific tasks and BMPs to be implemented
to address the same.

Eightt priority pollutants were identified as impacting water quality in the LGRW and include: 1) pathogens and
bacteria, 2) sediment, 3} nutrients, 4) unstable hydrology, 5) temperature, &) habiat fragmentstion, 7) chemicals,
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and 8) invasive species. The Direct Drainage to Lower Grand River subwatershed management unit, of which
GVSU is a part, has the highest sediment and nutrient loading in the LGRW. Therefore, campus BMPs that address
sediment and nutrient loading are oritical.

The WMP identifies source and cause of water quality issues that are potentially assodated with GVSU, shown in
priority order in Table 4 below:

Table 4 —Water Quality Issues Potentially Associated with GV3U

Pollutant Source Cause
Pathogens and P High populations of wildlife; riparian management practices
Bacteria Wildlife - ducks, geese, etc. which encourage or attract wildlife

Sreambanks Altered morphology and hydrology; ercsion; loss of floodplain
Sediment Rill and gully erosion Concentrated flows

Urban landscapes Impervicus surfaces; dense drainage network;
Unstable Wetland loss :':,ﬂsfjr:.“: drainage filling for agricultural land use (prior to
hydrology Tiles and drainage networks Urban land use practices
Habitat FJ&.rtrgctlcn of habitat,

) including wetland and Urban development

Fragmentation -

floodplain

The WMP recommends a wide variety of BMPs to address pollutants, and those most practicable for
implementation at GVSU include:

Low impact development practices (porous pavement, green roofs, rain gardens, bioswales, etc ).
Stormwater system devices with pollutant separation capabilities.

+ [Detention or retention ponds.

Sweeping of streets, parking lots, and other impervious surfaces.

Capture and reuse of stormwater.

Waterfowl managemant.

Wetland preservation,/creation.

Ensure proper application of fertilizer, pesticides.

*  Proper pet waste disposal.

*  Public education and information — citizen's role in healthy watersheds.

9.0 Areas of Concern
As part of the SAW Grant, several potential areas of concern were reviewed; they are summarized below.

*  Prioritize drainage areas based on runci volume and existing BMP capacity and function.

* The Ravines were inspected to evaluate their overall stability, areas of erosion, and determine priorities for
repairing impairments noted. Notably, Seidman House bank erosion was of greatest concarn.

= Streambank erosion on the unnamed tributary to Ottaws Creek is compromising structural integrity of the
most northern golf course footbridge crossing.

* Review of Zumberge Pond design and function was necessary 1o evaluate storm water management options
required for the potential expansion of Kirkhof Center. Ensuring no significant increase of stormwater volume
to Zumberge Pond is critical as the pond directly discharges into Little Mac Ravine.

= Detailed inspection of the stormwater management wetland complexes had not been conducted in recent
years. Given the wetland complexes play a critical role in managing a large portion of GVSLU stormwater,
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ensuring proper function and integrity of the complexes is essential. The stormwater managemeant wetland
complexes were inspected to ensure their function, ensure structural integrity of cutfalls, and make
recommendations for maintenance activities.

&+ \isual inspection of all vegetated stormwater BMPs was conducted to assess their overall function, integrity,
and identify required maintenance.

+* Football practice field pipes are currently undersized and will not tolerate increases in storm water volume.
Conceptual plan for improving storm water management in this area (practice fields, tennis courts, and [rwin
Parking area) is desired to better accommodate future expansion.

& |ack of UD BMPs at the Fieldhouse arena require conceptual plans for improving storm water management
and reducing runcff to the Calder Ravine.

*  Future expansion of the campus north of M-45 is unknown at this time. However, a proactive approach to
plan for proper management of stormwater in this area was desired.

= Stormwater runoff, erosion under boardwalks, and ponding of water at building egress doors at Maple, Pine,
Qak dormitories required inspection and development of corredtive measures.
Stormwater runoff, erosion, and sidewalk integrity on east side of Copeland Robinson domnitories.
Stormwater runoff and erosion at the northeast corner of Holton-Hooker dormitory.
Digitized stormwater system data, including enclosed pipe, catch basins, outfalls, and structural BMPs, is
desired to allow for automated maintenance scheduling, monitoring, and reporting, in accordance with M34
requirements.

10.0 Stormwater System Assessment

Assessment of the stormwater system consisted of delineating and
prioritizing stormwater drainage areas. Drainage areas were
prioritized as high, medium, or low based on the type and capacity of
existing stormwater BMPs, as shown in Figure 14. Drainage Areas
rated “high” pricrity are those lacking adeguate stormwater BiWIPs.
Uncontrolled discharge of stormwater s generally associated with
high pricrity areas. A “medium” pricrity drainage area has some
stormwater BMPs, but improvemenits could be realized thru
implementation of additional BMPs. Lastly, a “low™ priority drainage
area has sufficient stormwater BMPs. Evaluation of the stormwater
wetland complexes was conducted to determine if design intent is
being maintained. Assessment of Zumberge Pond was conducted to
evaluate overall function and determine impacts from potential addition to Kirkhof Center. Ravines, which are
situated primarily on the east side of campus and convey stormwater to the Grand River, were inspected to
evaluate ravine erosion and identify areas of concern. Location and overall function (above ground BMPs only) of
existing storm water BMPs was also conducted. Lastly, site-spedfic areas of known concerns were inspected.
Corrective measures identified as a result of the stormwater system assessment are discussad in the
Recommendation section of this report. Representative photos of site inspection are provided in Appendix 1.

10.1 Hydraulic Analysis

A comprehensive hydraulic analysis of the GVSU campus was not performed as part of this stcormwater
managemeant plan. An EPA SWMM model of the GVSL campus was created by Fishbeck in 2011 and updatedin
2016. An inventory of existing storm sewer infrastructure is maintained by Fishback on behalf of GVSU and is used
to create project specific stormwater models whean new projects are in the design phase. Since GWsU s
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stormwater improvements are generzlly constructed as part of new construction projects and hydraulic analysis is
performed as part of these designs, an update to the campuswide model was deemed unnecessary.

A high-level analysis of the stormwater system was performed which mapped the outfall points for the entire
campus and divided the campus into stormwater sub-basins. The subwatershed priority for these sub-basins was
categorized as high, medium, or low priority based on the amount of impervious area and the stormwater BMPs
managing runcff in each subbasin. Low pricrity subbasins are those that have minimal impervious area and
adequate stormwater controls. Medium pricrity subbasins are those that have some stormwater controls and
discharge directly to the ravine system. High priority subbasins are those without stormwater controls. Thase
subbasin priority rankings should be used during the design phase of future construction projects to determine
whether additional stormwater controls should be implemented along with those necessary for the project itself.

10.2 Stormwater Management Complex Analysis

An 80-acre constructed wetland complex exists on the west
side of campus and serves as a stormwater management area
for a large region of the campus. The complex was
constructed in 2011, allowing for redirecting over 680 AC of
stormwater runoff from the ravines and aided in restoring
historic drainage patterns. The complex not only provides
stormwater detention but improves water quality as
vegetation uptakes pollutants and nutrients from stormwater.
The stormwater management complex is divided into two
sub-complexes. The south complex receives runoft from the
South Living Center and the adjacent Parking Lot ). The north
complex receives runoff from the majority of the remaining
campus area bounded by West Campus Drive and South Campus Drive. See the Drainage Area Map, Figure 5 for
more detailed boundaries. Field survey in December 2020, was performed in order to observe how the complex is
functioning as a stormwater management area and make recommendation for corrective mMeasures, as Nnecessany.

In general, the south stormwater management complex is performing well. There was good coverage of bank
vegetation with minimal invasives at the forebay and both the upper and lower cells. The water level appeared
close to the design elevations in all three cells. Minor issues noted with the south complex include sedimentation
im the lower cell and overgrown vegetation downstream of the complex dogging the cutlet channel. Periodic
dredging of constructed wetlands should take place onoe every 15 years. Since the stormwater management
complex was constructed in 2011, they will be due for dredging maintenance in 2026, Vegetation in the outlet
channel should be cut back to a height of six inches each spring to ensure that the outlet channel has appropriate
hydraulic capacity in case of @ major storm event.

The north stormwater management complex has more serious issues that should be promptly addressed. In the
upper cell of the north complex, the water surface elevation is significantly below the design water elevation. The
inlet from the forebay is perched, ten to fifteen feet of muddy banks are exposed, islands are forming on the
imterior of the cell, and the scund of running water is clearly audible in the downstream structure. Even with the
water level below the design elevation, the basin outlet is still partially submerged. Based on the visual evidence,
the likely cause of the low water level is the settling or subsidence of the basin outlet. Corrective maintenance is
required to reset this structure to the design elevation. Likely as a result of the draining down of the upper cell,
the middle cell of the north complex has an elevated water surface compared to the design elevation. The inlet is
three-quarters submerged and bank vegetation is inundated even during dry periods. The outlet control structurs
for the middle cell is partially submernged. The outlet is tilted to cne side, which is evidence of ongoing settling or

TR TVWDRC RIFT 00T SIWRAF P DATENAPT G ALLEW DAY E CAMPUS_S8VF_302] 0006 DOCK



February &, 2023 Fishbeck | Page 12

subsidence here as well. Corrective maintenance is required for the middle cell as well, to reset the outlet
structure to the correct elevation and address possible subsidence.

Field inspection notes that, overall, the wetland complex is adequately functioning as a stormwater management
area. The vegetation around the perimeter is in good condition with numerous birds, insects, and aquatic wildlifz
observed during the field inspection. Regular maintenance needed at the stormwater management complex is
the cutting of vegetation in the south complex outlet channel in early spring each year and the periodic dredging
of the cells once every fifteen years, next scheduled in 2026. High priority cormrective maintenance for the
stormwater management complex are the repairs to the outlet structures for the north complex upper and
middle cells that have fully or partially subsided, leading to significant deviations from the design water surface
elevation. Photos of the stormwater management complexes are included in Appendix 1.

10.3 Zumberge Pond Analysis

Zumberge Pond is located between Kirkhof Center and Zumberge Hall; it
was constructed in the early 1960°s entirely for aesthetic purposes, and
discharges to the Little Mac Ravine. The pond was reconfigured for
stormwater reuse in 2010 and provides stormwater treatment for
approximately 4 AC of contributing area. In addition to pond retrofit,
aesthetic improvements were made along the pond edge.

The pond was inspected on December 7, 2020, to evaluate pond function,
structural integrity and provide recommendations for corrective measures. In general, the pond is in good
condition and functioning largely as intended. However, water surface elevation was observed to be
approximately 4" above design, which reduces overall capacity for stormwater storage. The elevated water
surface elevation is likely a result of the pond not being used at that time as a water supply for irrigation.
Conversations with GVSLU staff indicated that previous complaints had been lodged about the appearance of the
pond when the water level was at the design elevation which discouraged its use as originally intended. In
addition, aluminum edging between limestone banks and landscape has been compromised and is failing.
Aluminum edging is only 1/2" thick and not able to withstand heavy load from heavy equipment that traverses
the area (lawn mower). Areas of erosion were noted on the north bank and are contributing sediment to the
pond, which reduces overall capacity. Lastly, dislodged stone at the main outlet channel was observed.

Impacts to the pond by increasing stormwater contributing area or conversion of pervious to impervious areas as
a result of the proposad Kirkhof Center addition was also assessed. Concern for long-term stability of the Little
Mac Ravine is the greatest threat, and adequate stormwater controls will be necessary should the volume of
water discharging from pond increase. Detailed summary memio for Zumberge Pond from December 2020 can be
found in Appendix 2.

10.4 Ravine Analysis
10.4.1 Overall Ravine Analysis

As previously noted, GVSU is widely recognized for the ravine system that was formed as a result of glacial activity
approximately 15,000 years ago. Majority of the ravines exist on the east side of campus, albeit one is situated on
the north. The ravines play an important role in conveying both storm and surface runcff from the campus.
Historically, uncontrolled stormwater was allowed to discharge into the ravines, resulting in severe erosion,
slumping, fracturing, and downcutting. Over the past 15 years, significant portion of stormwater has been
redirected away from the ravines and natural processes have allowed ravines to achieve some levels of
equilibrium and stability.
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Ravines were inspected in December 2020 to assess their overall condition, and identify areas of impairment,
including but not limited to erosion, fracturing/slumping, downcutting, and integrity of structures previoushy
installed. Inspection also assessed potential threats to buildings or structures resultant from ravine impairments.

Geotechnical analysis was conducted by MTC, respectively, at three high priority sites in the Au Sable, Calder, and
Grand Valley Apartments (GWA) ravines to further evaluate impairmenits and slope stability. This information was
also used to develop preliminary restoration designs. The gectechnical report is found in Appendix 3.

There are seven significant ravines on the campus, including GVA, Calder, Au Sable, Little Mac, Copeland
Robinson, Lot D, and Ravine Apartment, Figure 15. In general, the ravines exhibit very similar characteristics with
varying degrees of impairment. However, there are unique features that make ravines slightly different in
character and overall stability and function.

Inspection notes the ravines are comprised of very steep slick day slopes that descand from the campus floor
approximately 1,000 to 2,000 lineal feet to the Grand River flocdplain area. Large mature trees are found in the
upper portion of the ravines. Fallen trees and woody obstructions were commonly observed in the upper reach
areas. Several small tributaries flow into the middle reach of many of the ravines. From the middle area, the
ravine then discharges into vegetative open areas where open streams convey water to both the Grand River and
its floodplain. This area of the ravine is marked by vegetation typically found in floodplains and wetlands. Given
the time of year when the inspection was conducted, identifying spedific vegetative species was not possible.
However, one could reasonably expect loe-Pye weed, Swamp milkweed, Jack-in-the-pulpit, Stinging nettles, Skunk
cabbage, and wildflowers to be found in the floodplain/wetland areas.

In general, all ravines exhibit signs of degradation from historic uncontrolled stormwater runaff. Historic fractures
and slumps were commonly cbserved but appeared to have somewhat stabilized. New areas of minor to severe
erosion, fracturing, and undercutting and falling trees were also observed in all of the ravines. Fallen trees and
displaced stone are providing critical grade control in many locations. On the other hand, flow is being redirecting
around some in-stream obstructions, resulting in channel bank erosion. Historic stabilization measures, inCluding
placement of riprap armor, gabion baskets, and vegetated mats have either failed or are in poor condition.
Several areas of the ravine channel's beds and banks have exposed clay, indicating little to no further erosion is
znticipated. Sadiment bars have developad whera raving slope flattens out and/or in the vicinity of woody
chstructions.

Storm outfalls were observed at the crest, middle and toe of steep ravine slopes, and are generally stable or no
longer functicnal. An enclosed elevated pipe system exists in both the Au Sable and Copeland Robinson ravines
and conveys stormwater from the campus floor to the toe of steep slopes. Pipes are supported on wooden braces
and range in size from 12" to 24”. Pipes criginate at the campus floor and extend 300-500 lineal feet, or to where
ravine grade begins to flatten out. Fewer impairments and greater stability of the ravines were observed in areas
where enclosed pipe systems exist. Concerns with the Au Sable pipe system indude site specific areas of
rusting/deteriorating pipe, broken braces, and trees on top of pipe. One broken brace was noted in the Copeland
Robinson pipe system.
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Tree ond broken brace — Au Sable Deterioroting pipe — Au Sable

10.4.2 Impairments and Observations Unique to Individual Ravines
10.4.2.1  AuSable Ravine

Loczlized erosion, slumping, and fracturing of the steep ravine slopes east
of and approximately 10-25 feet from the Seidman House was cbserved. A
12" day tile discharges on the face of the slope and is contributing to slope
instability. Geotechnical report notes the steep slopes are not likely to have
a massive failure; however, erosion will continue to intensify based on soil
composition. Previously placed riprap is not adequately protecting slopes.
Left unchecked, structural integrity of Seidman House could occur. Au
Sable Ravine receives stormwater from high priority drainage areas.

10.4.2.2  Calder Ravine

Historic stabilization measures in the upper reach of the ravine near 0-25
outfall have failed. Significant erosicn and instability exist primarily in the
upper reach of the ravine where steepest grades carry stormwater from the
campus floor. An approximate 10-foot drop was also observed in one
location. Geotechnical report indicates erosion and downcutting will
continue and intensify, although catastrophic slope failure is not
anticipated. The lower reach of the ravine is stabilized with gabion baskets
that aid in providing grade control. Flow is being diverted around the
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baskets in site-spedific areas but is not problematic. The lower reach of the ravine is more stable given flatter
grade. Calder Ravine conveys stormwater from high and medium priority drainage areas.

10.4.2.3  GVA Ravine

A failed 12-inch diameter CMP has rusted and failed where stormwater
discharges from 0-27 to the open ravine. The 12-inch CMP discharges
water into a concrete energy dissipation structure. Although installed
with good intent, this structure does not provide adeguate grade control
and directs water to ravine side slopes. The dissipation structure is
cracked and failing as well. Significant erosion, downoutting and
numerous fallen trees were observed in the GVA ravine. Similar to other
areas, geotechnical report notes no imminent threat to atastrophic
failure of the ravine or nearby structures. However, repair of the failing
12-inch CMP and adequate grade control measures are needed to ensure long-term stability in this area. GVA

Ravine receives water from a medium pricrty drainage area.
10,424  Ravi rtments Ravi =T
e i i B
mﬁﬂ'! Lt i/
| -

Evidence of extensive historic erosion, channel downcutting and
undercutting of trees was observed throughout the east branch of the [
ravine. Channel bank height averages 15-25 feet. Banks are vertical and
generzlly lack vegetative cover. Mature trees on top of banks are
severaly undercut, as evidenced by exposed root systems, and situated
within very dose proximity to edge of channel bank. Weight of these
heawy trees places stress on top of the fragile channel banks which may
result in their dislodgemenit into the main channel. Several log jams and
wioody chstructions were noted in the upper reach of the east branch.
Channel has down-cut to clay throughout most of the area. A stormwater detention basin and underground
detention discharges to the ravine’s west branch. The west branch also has constructed grade control features
(rock check dams). The west branch has significantly less erosion and undercutting of trees due to controlled
discharge from the detention basin and grade control structures. The northern {(lower end) of the ravine is most
stable due to presence of wetland/floodplain area. Historic stabilization measures at outfalls appear to remain
intact. This ravine receives stormwater from high and medium priority drainage watersheds.

10.4.25  Copeland Robinson Ravine

Surface runoff has resulted in embankment ergsion along on the backside of
the sidewzlk, resulting in sidewalk heaving at the top of the ravine. Due to the
endosed pipe system, few areas of active erosion exist in the ravine channels.
There was some scour at the toe of endosed pipe system, however. MTC's
Qctober 7, 2021, stability analysis indicates slopes are in a stable condition and
do not present a threat to the living areas. Report also notes that embankment
erosion will continue, should comective measures not be implementad.
Copeland Robinson ravine is situated in a medium priority drainage watershed.

10.4.2.6 Lot D Ravine

Owverland runoff from sidewalks, Lot D parking area, and groundwater seepage
have resulted in erosion and loss of vegetation on ravine side slopes. Several
fallen trees were noted throughout this ravine. Lot D Ravine conveys
stormwater from a medium pricrity drainage area.
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10.4.2.7  Little Mac Ravine

A comprehensive restoration project was completed in 2017 to restore the
Little Mac Ravine in an effort to, not only protect the ravine from further
degradation, but protect buildings and infrastructure in close proximity to the
ravine. Restoration efforts induded reestablishing the historic channel bad and
installing grade control structures. Inspection notes restoration work is
performing as anticipated and is stable. Mo erosion or dislodgement of stone
within the channel bed or in-stream structures were cbserved. The project
should be considered a complete success. It should be noted, however, a
comprehensive restoration project, such as this, may not be practicable for
other ravine areas. Little Mac is in a high priority drainage area.

10.5 Jacobs Drain and Unnamed Tributary — Golf Course

Jacobs Drain {Drain) is a designated counity drain, under the jurisdiction of the
Ottawa County Water Resource Commissioner. The Drain parallels 43™ Avenue
and outlets into an unnamed tributary on the north end of the Meadows Golf
Course. This tributary also receives stormwater from the south and narth
stormwater management areas and ultimately discharges north into Cttawa
Cresk. Inspection notes the Drain is in fair condition; however, channel
instability, as evidenced by erosion, mid-channel bars, and fallen trees, exists
throughout majority of the unnamed tributany. Notably, erosion of golf cart
bridge footings is cocurring on the most northern crossing. Integrity of this
channel is paramount to providing a stable outlet for the stormwater management complexes.

10.6 Existing Stormwater BMP Analysis

Visual inspection of existing stormwater BMPs was conductad in
December 2020 to evaluate function, structural integrity, and identify
corrective measures that may be necessary. The inspected BMPs include
rain gardens, vegetated swales, wetland complexes, detention basins, and
remaining areas of porous pavement. Underground detention, oilfwater
separators, porous pavement, and green roofs were not inspected due to
inaccessibility.

The majority of the rain gardens, bioswales, and other vegetated BVPs are located on the southern portion of
campus as well as around the Kelly Family Sports Center. The most common issue among the inspected vegetated
BMPs was poor vegetation management. In many of the inspected rain gardens, the installed vegetation had
been removed entirely. Vegetation in rain gardens, bioswales, and other similar BMPs should receive biannual
maintenance in the fall and early spring. Fall maintenance should consist of weeding and the renewal of the
mulch layer as necessary, to prepare the beds for winter. Vegetation should be allowed to remain over winter to
provide resources and habitat for wildlife as well as to prevent erosion of the BMP bed. In the early spring
rmaintemance should consist of weeding and cutting dead vegetation back to a height of three to six inches to
allow for new growth.

Almost all of the permeable pavermnents that were included on GVSU's original M54 permit have since been
removed, except for the permeable pavements at the interior courtyard of Mackinmac Hall. In addition, many of
the rain gardens and other vegetated BMPs that had been inCluded on GVSU's MS4 permit, have been removed
or converted to grass swales. The removal of stormwater BMPs should be avoided whenever possible, however,
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when it is necessary to remove a BMP, compensation shouwld be made elsewhere in the system in order to avoid
adverse impacts such as increased runoff.

Additional areas that needed maintenance indude the detention basins serving Lots B and D. These detention
basins have been allowed to become overgrown with vegetation, which reduces the capacity of the basin. The
outlet structure for the Lot D basin is in good condition; however, the emergency overflow channel for the basin
at Lot B is in poor condition and has been undermined and eroded. Corrective maintenance is needed at bath
basins to remove cwergrown vegetation and restabilize or repair the outlet control structures, as necessany.

10.7 Undeveloped Parcels — North of M45

Field verification of G\VSLU owned parcels (178 AC total) north of M45 was
conducted in December 2020 to assess natural features, development
potential, and identify potential stormwater managemsant options for the
area, should future development occur. Several regulated features,
imcluding wetlands, floodplain, and streams were observed during the
inspection, Figure 16. Non-regulated features noted include steep slopes
and ravines. Given location and size of regulated features and steep
slopes, approximately 59 of the 178 AC can be considered for
development.

11.0 Recommendations and Implementation

Addressing known impairments in a timely manner will protect and restore natural rescurces and campus
infrastructure to the greatest extent possible. A proactive approach to stabilize and care for the ravines and
protect infrastructure adversely impacted by stormwater is needed to assist GVSU to plan for and implement
improvement measuras. Implementing automated inspection, tracking and maintenance requests of stormwater
BMPs will ensure their integrity and function. Drainage areas with no or few stormwater BMPs should be given
priority consideration for their design and installation. Opportunities to divert stormwater to the western
detention areas should continue to be evaluated and pursued where practicable. Implementing and maintaining
green infrastructure to the greatest extent possible (bioretention, green roofs, pervious pavement, etc.) will work
to effectively reduce peak flows in areas where underground detention or routing stormwater 1o western
stormwater management complexes is not practicable. Proper maintenance technigues must be utilized to
ensure design intent and function is maintained for vegetative BMPs.

AT 2 minimum, ravines should be inspected every two years to identify areas of significant erosion, fractures, and
slumps. Inspection should also evaluate fallen trees and obstructions to ensure that flows are not being
redirected and causing ercsion of side slopes. Removal of cbstructions should be carefully considered to not
disturb grade control that the woody material may be providing. Inspection of overland pipes should occur
routinely as well to ensure braces are intact and trees have not fallen ontop of pipes. Vegetative native buffers
and deep-rooted vegetation at ravine crest will also aid in slope stability. Continued installation of upland BMPs
and redirecting stormwater from ravines will remain the most effective means to protect the ravines.

It should be noted that comprehensive restoration of ravimes is not strongly recommended, given large amounts
of stormwater have been directed away from ravines, natural processes hawe work to stabilize ravines, and there
are no threats to buildings or infrastructure. In addition, restoration of the ravines will be a costly endeavor with

potential low cost-benefit. Based on existing conditions, Ravine Apartment Ravine would likely be the only ravine
to consider for a comprehensive restoration project.
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As previously noted, digitizing stormwater BMP infrastructure was desired as an outcome of the project.
Recommendations for developing the GIS database and integrating data with the existing work order systam is
desired and recommended to allow for efficiency in maintenance tracking, inspection, and reporting.

Summary of recommendations for improvements indude:

Re-establishing existing stormwater BMPs that have been removed or altered.
Instructing grounds crew on proper maintenance technigues for vegetative BMPs.
Regular maintenance and inspection of existing stormwater BvVIPs.

Routing stomwater to the toe of ravine slopes.

Inspecting ravines every two years.

Repairing failed infrastructure.

Removing channel cbstructions to maintain stomwater comveyanoe.

Redirecting surface runoff to catch basins.

Installing BMPs in high priority drainage areas.

Inspecting and maintaining all stormwater BMPs, induding overland pipes in ravines.
Stormwater management planning for undeveloped areas.

#=  Redirecting stormwater to western stormwater management complex where feasible.
& [Developing a stormwater Q1S database and integrating with current work order system.

Recommendations were broken out into three categories: 1) new project, 2} maintenance and 3] future. New
projects are those projects that have cost estimates exceeding 550,000, reguire significant design, and should be
included in GW5U Capital Improvement Plan. Conversely, recommmendations not meeting that criterion are
considered maintenance. Prioritizing and implementing recommendations for maintenance or a new project was
based on the following:

= [wzinage area priofity.
Potential for negative impacts to campus infrastructure, buildings, or natural resources.
Potential for negative public health and safety impacts.
Severity of stormwater system infrastructure degradation (iLe., broken over land pipe braces, failed
inlet/outlet structures, etc.).

= (Cost benefit.

* |mplementztion timeline for reconmendations have been prioritized as high, medium, or low and are subject
to change, at GVSLY's discretion based on campus-wide input, available funding, and as new concerns arise;
however, priority activities should generally be given consideration as follows:

o High priority — 1-2 years
o Medium pricrity — 3-10 years
o Low priority — 15 years

Mew project (P}, maintenance (M) and future {F) recommendations are briefly described below and shown in
Figure 17. Some areas have both project and maintenance recommendations, based on extent and cost of work.
Preliminary design plans for select project recommendations can be found in Appendix 4. Summary table of
recommendations can be found in Appendix 5. Future projects are those areas where future development may
ocour, but details are not yet known or finalized. General stormwater management recommendations are
provided for these areas and no preliminany design work has been prepared.

11.1 Unnamed Tributary on Golf Course (M&P)

Erosion and stream instability in the vicnity of the northern golf course crossing presents concern with bridge
integrity and public health and safety. Fallen trees and stream instability may adversaly impact stormwater
conveyance from the south and north stormwater management complexes. Pricrity bridge stabilization measures
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include installation of Redi-Rock wall and realigning portions of the watercourse. These are shiown on Figure
C-101 in Appendix 4. Consideration for stream restoration throughout the 1,000 lineal foot channel, incuding
removal of obstructions and creating stable pattern and profile, should be given to ensure long-term stability and
continued conveyance for the stormwater management complexas. Preliminary design was not prepared for
stream restoration, as it is lower priority. However, repair of the eroding bridge piers is a high priority
recommendation. It is anticipated that repair of the bridge piers will be conducted in efther 2023 or 2024.

11.2 Fieldhouse Arena and Lot C (P)

The eastern half of the Fieldhouse Arena and Lot C do not have adequate stormwater management. To address
this defidiency, underground detention is strongly recommended, shown on Figure C-107 in Appendix 4.
Preliminary design estimates a 76,000 cubic foot detention facdility could be constructed, which would significantly
reduce volume to the Ravine Apartment Ravines. This is a medium priorty recommendation, a5 stormwater from
the western half of the Fieldhouse was recently diverted to western detention areas.

11.3 Calder Ravine [P)

Active ergsion and downoutting are occurring in the vicinity of storm outfall O-25 and are anficipated to
accelerate if left unchecked. Historic stabilization measures (riprap) have reached end of life oycle.
Recommendations inClude piping stormwatar to the toe of the ravine via a series of catch basins and storm
sewer, shown on Figure C-102 in Appendix 4. Proposed work activities are a medium priority, as no threats to
infrastructure exists.

11.4 Au Sable Ravine and Seidman House (M & P)

Preliminany design concepts were developed to address ercsion and slope failures by Seidman Howse, which is a
high priority. Design concepts, shown on Figure C-104 in Appendix 4, were further refined and constructad
summer 2022, cutside auspices of this grant. Two additional recommendations to improve stormwater
management in the Seidman House and Lake Huron building area include construction of underground detention
areas. Alternative 1 considers 2,200 cubic feet of underground detention for Seidman House and the adjacent
lawn area. An additional 3,600 cubic feet of undenground detention could be achieved for the area located
between Lake Huron Hall and Seidman House, Alternative 2. Consideration of underground detention in this area
is recommended as very few stommwater BMPs exists in this area and this practice will provide the most
protection for long-term stability of the Au Sable Ravine. Considerations for underground detention are a medium
prierity. The deteriorating pipe and broken pipe brace for the overland pipe in the Au Sable Ravine should be
repaired and is a high priority.

11.5 GVA Ravine (P)

Storm ocutfall is compromisaed, and insufficient energy dissipation has resulted in erosion and scour of ravine
channel banks and bad. Recommendations include replacing the failed 12" CMP and removing the existing
concrete dissipation structure. Design concepts inClude creating an approximate 150 lineal foot cascading rock
channel with grade controls, similar to the Little Mac Ravine concept, shown on Figure C-103 in Appendix 4. This
is a high priority project given poor condition of the 12* CMP and failing concrete dissipation structure. Itis
anticipated that this design concept will be further refined and implemanted during the 2023 or 2024 calendar
Vear.

Consideration for implementing bio-retention in this area were determined not cost-effective. Relatively small,
isolated pockets for bio-retention exist, and would only provide minimal improvements. Construction costs would
be significantly higher than benefit, given large areas of impervious surface in this drainage area and limited
ability to construct bio-retention.
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It is also recommended that underground detention be implemented when, and If, buildings are razed and
reconstructed. Installing underground detention prior to site redevelopment would not be practical or
cost-effective.

11.6 Copeland Robinson Ravine (M)

Recommendations include repair of broken overland pipe braces, and repair of upheaved sections of sidewalk,
construction of straight edge curb along sidewalk to prevent surface runoff to ravine slopes, Figure C-105. Design
concepts, shown on Figure C-105 in Appendix 4, were further refined and constructed surnmer 2022, outside
auspices of this grant. (It should be noted that brace repair is not shown on Figure C-105). Shade-tolerant
vegetation is recommended to stabilize soil on ravine side slopes. It is anticipated that additional stormwater
management BMPs will be incorporated as building razing and reconstruction in this area is refined.
Recommendations are a high priority given support for overland pipe and sidewalk stability cannot be
compromised.

11.7 Ravine Apartment Ravine {M&P)

Recommendations for the east branch include selective tree removal to reduce weight on top of steep eroding
banks and open cut of woody obstructions in the channel to ensure uninterrupted conveyance. (The open cut
method will allow flows to be centralized without adversely impacting the grade control that the woody
obstructions are providing). Additionally, a comprehensive [approximately 1,200 lineal feet) restoration project
could be considered for this area to address historic erosion and downcutting. Stabilization measures would be
similar to those employed on the Little Mac Ravine. However, a stream restoration project will be a costly
endeavor and cost-benefit is likely low. No survey or detailed preliminary designs were preparad for these
recommendations, given priority. These are low priorty recommendations as no threats to infrastructure exist.
Mo work s recommended for the west branch of the ravine, given previously installed grade control structures
are stable and discharge is regulated through the stormwater detention basin and underground detention area.

Corrective maintenance is required to remove overgrown vegetation and repair the outlet control structure and
overflow channel at the Lot B detention basin which discharges into the west branch of the Ravine Apartments
Ravine. This is a medium priority recommendation as the benefit to cost ratio is high.

11.8 Lot D Ravine (M&P)

Surface runoff is adversely impacting ravine slope stability in several areas. Recommendations include drop
structure and overland piping of stormwater to ravine toe to reduce erosion. French drains are proposed along
edge of Lot D parking area to intercept and manage surface runoff. See preliminary design Figure C-108 in
Appendix 4. This is a low pricrity area but should be monitored to determine if conditions worsen.

In addition, corrective maintenance is reguired to remove overgrown vegetation at the detention basin at the
eastern edge of Lot D. Overgrown vegetation reduces the capadity of the basin and increases discharge during
large storm events. This is considered a mediumn priority recommendation as the benefit to cost ratio is high.

11.9 Maple, Pine, Oak Dormitories (M)

Slope grading, underdrains, catch basins, and shade-tolerant vegetation are recommended to address
site-specific areas of erosion under existing boardwalks and ponding of water near ingress/egress areas and next
to buildings. See Figure C-106 in Appendix 4. This is a high priority recommendation given ponding of water near
building structures. It is anticipated that this design concept will be further refined and implementad during the
2023 or 2024 calendar year.
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11.10  Holton Hooker Dormitory (M)

Surface runoff is causing erosion on ravine side slope and installation of conorete curbing is recommended to
redirect water to catch basins. This is a low priority area and detailed preliminary design plans were not prepared
fior this site.

11.11  Zumberge Pond (M)

Maintenance recommendation at Zumberge Pond include repair of pond edge. This is & medium priority
recommendation sinca the benefit to cost ratio is high. Adjustment of the outlet control structure and the
establishment of native plantings to improve aesthetics at a range of water surface elevations are possible
improvements. These aesthetic improvements are a low priority and detailed plans were not prepared. [t is
anticipated design concepts will be prepared and implemented during the 2023 or 2024 calendar year.

11.12  South Stormwater Management Area (M)

Gravel drive between the upper and lower czlls has eroded and new gravel should be installed to raise the
vehicular maintenance access path. Vegetation in the downstream receiving channel should be cut back to a
helght of six inches each spring in order to maintain the appropriate hydraulic capacity. This is a medium priority.
Dredging of the cells of the stormwater management complex shiould be scheduled once every fifteen years. The
next scheduled dredging is in 2026,

11.13  North Stormwater Management Area (M)

The outlet control structures in the upper and middle cells of the north stormwater managemeant complex have
settled or subsided leading to significant deviations from the design water surface elevation. This reduces the
capacity of the basins, exposes or inundates different areas of the banks, and could lead to total failure of the
outlet structures if left unresclved. Resetting the cutlet structures and preventing future subsidence is @ high
prierity. It is anticipated that this design concept will be further refined and implementad during the 2023 or 2024
calendar year. Dredging of the cells of the stormwater management complex should be scheduled once every
fiftean years. The next scheduled dredging is in 2026.

11.14  Existing Vegetated BMPs (M)

Regular maintenance should take place for the existing vegetated BMPs locatad primarily around the residential
areas on the south side of campus. Maintenance should take place biannually in the fall and in early spring. Fall
maintenance should include the placement of new mulch as necessary and the remowval of weeds and dying or
diseased vegetation. Healthy growth should not be cut back in the fall and should be zllowed to remain over
winter. In the early spring, vegetation should be cut back to just above ground level to allow for new growth and
weeding of invasive weeds should take place. This 5 an ongoing maintenance priority.

11.15 Meadows Maintenance (P}

Uncontrolled stormwater runoff from parking/drive areas, and in the vicinity of the fueling station, is of concern
as untreated stormwater is being discharged to downstream areas. Installation of a conorete containment pad,
curb and environmental catch basin will provide needed protection from inadvertent leaks or spills around the
fueling station. A hydrodynamic separator is also recommended for this site to remove sediment and pollutants
prior to discharge to open channel areas. This work is a high pricrity and should be implemented concurrent with
proposed parking and driveway paving. Preliminary design is shown in Sheet C-110. | is anticipated that this
design concept will be further refined and implemented during the 2023 or 2024 calendar year.
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11.16  Irwin Parking, Football Field, Tennis Court (F)

Consistent with Fishbeck's memo dated April 5, 2015, increasing pipe size and additional stormwater
management structures will be necessary for any future development in these areas. No further preliminary
design of this area was completed, given its very low priority.

11.17  Undeveloped Parcels North of M-45 (F)

As noted previously, 179 AC of undeveloped land is owned by GVSU north of M-45 of which 54 AC is considered
developable. A conceptual stormwater management plan was developed to aid in future planning and design of
the area, Figure C-109. Recommendations indude establishing a 50-foot buffer from top of ravine slopes to
ensure no adverse impacts and designing the stormwater management system to accommodate a 25-year
24-hour storm, using low-impact development and green infrastructure. If retention cannot be achieved, design
should include extended detention with staged releases at a rate no greater than 0.13 cubic feet per second,acre
(CFS/AC). Conceptual design results in 725,000 cubic feet (CFT) and 350,000 CFT of retention and detention,
respectively. Use of constructed wetlands, rain gardens, and bioswales is suggasted to mimic existing natural
features while aiding in stormwater managament.

11.18  GIS Database and Work Order System Integration

Developing G5 is crucial for having accurate location information for routine and preventative maintenance. &
GI5S database was created by converting existing stormwater utility data from CAD. Additionally, BMP lacations
were mapped with assistance from GVSL's fadilities personnel. AroGIS Online (AGOL) was deployed for web and
mobile mapping capabilities. GVWSU Facility staff have acoess to the mapping applications to aid in maintenance
and completing work orders. Currently, GVSU uses TMA Systems for their computerized maintenance
management system. Leveraging GVSU's existing workorder software, a GIS extension was purchased to allow the
GIS data to be linked directly to the assets within TMA and their respective workeorders and preventative
maintenance tasks. Having the ability to link the GIS with TMA allows GWSL facilities personnel to accurately
locate and inspect their stormwater assets inan integrated platform. Fishbedk developed maintenance schedules
and procadures for stormwater assets within TMA. Workorders will be automatically generated based on their
inspaction schedule. In addition, TMA can generate annual reports and summaries of worked performed allowing
GVSU to efficiently submit required records to the State. Moving forward it is recommended that GV5SLU maintains
their GIS dataset by updating assets regularly to reflect changes on campus. Electronic data standards should be
developed for contractors to submit as-built records in a typical format for GVSU 1o update their GIS.

11.19 Public Education and Involvement

Practicable and meaningful ways to protect water quality and the Lower Grand River Watershad are primary goals
of GVELF's PEP program. Message content and distribution methods (i.e., brochure, signage, website, etc) have
been carefully selected to ensure target audiences are reached to the maximum extent possible. As previously
noted, M54 communities partidpating in LSROW have developed a collaborative and regional PEP, which was
approved by EGLE on July 8, 2020. The collaborative PEP allows M54 communities to leverage resources,
materials, and funding to publidize, promate, and facilitate education, creating Ctizen awaren2ss and inspiring the
public to reduce discharge of pollutants to stormwater to the greatest extent possible. It is recommended that
GVSU continues partidpating in the PEP program and serving as a member of the LGROW, which is responsible
for implementation of the PEP.

The PEP strategy is structured to ensure target audiences are reached and adequately convey messages for the
following 11 topics areas, as required inthe NPDES permit. GVMC staff and LGROW Public Engagement
Committes (PEC) have develop key messages, conveyance strategies, target audiences, and evaluations measuras
for each category listed below:
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1. Promote public responsibility and stewardship in the applicant’s watershed.

2. Inform and educate the public about the connection of the M54 to area waterbodies and the potential
impacts discharges could have on surface waters of the state.

3. Educate the public on illicit discharges and promiota public reporting of illicit discharges and improper
disposal of materials into the M54,

4, Promote preferraed cleaning materials and proceduras for car, pavement, and power washing.

5. Inform and educate the public on proper application and disposal of pesticides, herbicides, and fertilizers.

6. Promote proper disposal practices for grass clippings, leaf litter, and animal wastes that may enter the MS49.

7. ldentify and promote the availability, location, and reguirements of facilitates for collection or disposal of
household hazardous waste, travel trailer sanitary wastes, chemicals, yard wastes, and motor vehicle fluids.

8. Inform and educate the public on proper septic system care and maintenance, and how to recognize system
fallura.

9. Educate the public on, and promote the benefits of, green infrastructure and Low Impact Development.

10. Promote methods for managing riparian lands to protect water quality.

11 Identify and educate commercial, industrial, and institutional entities likely to contribute pollutants to
stormwater runoff.

PEP implementation is closely coordinated with the Information and Education strategy of the Lower Grand River
Watershed Management Plan (2011) to further leverage rescurces, promote reduction of nonpoint source
pollution, and ensure consistent messages are conveyed throughout the LGRW. PEP initiatives, documents, and
relative information are provided on LGROW's website to share information with the public. Social media, such as
Twitter and Facebook, are also used to communicate and share information.

11.20  Operation and Maintenance Plan

The Good Housekesping and Pollution Prevention Program Manual {GHM), which is part of the M5 permit,
serves as the guide for inspacting and maintaining stormwater facilities within the campus. Procedures for
inspecting and maintaining both structural and operational BMPs are provided in the GHM, and it is
recommended GVWSU continue with current maintenance practices. Structural BMPs are constructed to protect,
convey, treat, control or infiltrate stormwater, including but not limited to rain gardens, vegetative swales, bio
retention, detention ponds, porous pavement, and underground storage. Activities that have the potential to
impact stormwater quality, such as cutting lawns or cold weather operations, are considered an operaticnal BMP.

The following initiatives are in place for structural BMPs and should continue:

Catch basins: free from trash, debris, vegetation, sediment, and sound structural integrity.
Vegetative [swales, raingardens, etc ): proper protocol for weeding, invasives, trimming, and mowing.
= Constructed wetlands and detention basins: removing sediment, trash, and debris; maintaining outlet
integrity; maintaining appropriate vegetation; banks free from rodent holes/damage; side slope stability;
pericdic dredging.
Porous pavement: vacuuming lots; removing blockages to underdrains and repairing damaged surfaces.
Underground storage: free from sediment, contaminants, and pollution.
Infiltration basins: removing sediment; managing vegetation; underdrain integrity.
The following initiatives are in place for operational BMPs and should continue:
Sweeping: streets, parking lots, sidewalks, and bridges.
Pavernent repair and maintenance: proper protocol for application, timing, and safety.
Vegetated properties: proper protocol for mowing, trimming, imgation, and weeding; pesticdide and fertilizer

storage, handling, and application.
= (Cold weather operations: appropriate sand, szlt and brine application and storage.
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* [Fleet maintenance: appropriate protocol for fueling, washing, and maintaining vehicles.

+ Waste: ensuring trash receptades are sound and have lids.

+  S5pill and response: polluting materials are kept away from drains and surface waters (storage and during
wiork).

* Employee training: online stormwater training program for staff.

It is also recommended that the BMP inspection and maintenance schedules set forth in the M54 Stormwater
Management Plan continuad to be followed. As such, all BMPs and their appropriate maintenance schedule have
been included in the GIS/TMA database to create automated maintenance inspection tracking and reporting.

11.21  Regulatory Considerations

Work activities impacting streams, wetlands, floodplain, and other regulated resources will require permits
pursuant to the Natural Resources and Erwvironmental Protection Act, Act 451, 1994, induding but not limited to
Part 301 Inland Lakes and Streams, Part 303 Wetlands, and Part 31 Flocdplains and Floodways. Noteworthy
regulatory changes have recently been implemented for work activities impacting regulated waterbodies. Many
of these changes have potential to increase project costs. As some of the recommended work in this plan involves
wiork within wetlands and watercourses, it is strongly recommended that regulatory considerations are
thoroughly understood early in project development, as costs and project timing can be significantly impacted.
Early coordination with EGLE will aid in developing a plan that address concerns and meets regulatory
requiremeants.

12.0 Cost and Funding
12.1 Costs

Table 5 depicts approximate capital cost estimates for recommendations. Cost estimates include engineering,
permitting and construction. Estimates were prepared in December 2022 and reflect conditions at that time. [Tis
recommended that estimates are confirmed and updated prior to bidding and construction, as costs are likely to
increase. Priorty ranking {H,M,L) and project designation, either maintenance (M) or project (P}, are also
included. Two high priority projects (highlighted in green} were constructed in 2022, Four priority projects
(highlighted in yellow) are scheduled for construction in either 2023 or 2024. All final design and construction
activities were or will be funded outside the auspices of the SWMP grant.

Table 5 — Cost Estimate

Project
Site Cost Drescription Priority Designation
Unmamed Tributary to Golf 5100,000 |Footbridge stabilization — Redi-Rock wall H M
Course 5300,000 |Comprehensive stream restoration L P
Fieldhouse Arena and Lot C | 51.3 Million |Install underground detention i P
Calder Ravine (0-25) $110,000 Insl_:all catch basins and pipe to toe of i P
ravine
H M
Au Sable Ravine and $37,500
Seioman House 587500 |Alternate #1 — Underground detention M P
5107500 |Alternate #2 — Underground detention I P
; . Replace failed 12" CMP; install cascading H P
GVA Ravinz 5100,000 rock channel with grade control
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Table 5 — Cost Estimate

Project
Site Cost Descripticn Priority | Designation
H M
Copeland Robinson 512,500
55,000 Selective tree and obstruction removals L il
Ravine Apartment Ravine 5400000  [Stream restoration : i L P
£20.000 Remove overgrown vegetation and repair hA M
! outlets i Lot B detention basin
Drop structures and pipe to toe of ravineg; L P
5110,000 |French drains to intercept parking lot
Lot D Ravine runoff
20,000 F{emcv.e overgrown vegetation in Lot D hA M
detention basin
Maple, Pine, Oak $20,000 Grading, vegetative plantings and H hl
Dormitories ! underdrains
Heolton Hooker Dormitory 525,000  |Concrete curbing and vegetation L il
Zumberge Pond 56,000 Repair pond edge L M
South Stormwater $50.000 Cutting of vegetation in outlet channel, i M
Management Area ! periodic dredging.
North Stormwater . H il
Management Area 550,000  |Repair of settled outlet control structures
Meadows Maintenance $130,000 Install environmental catch basin; H P

hydrodynamic separator; concrete pad

12.2 Funding

GWSU will be responsible for all costs associated with implementing storm water initiatives. However, grant
opportunities, such as 319 or other storm water associated grants, will be explored to provide additional funding

where applicable.
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