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Grant Information
Governmental Unit Name Grant Number

City of Green Lake USP24231Y16

Project Name

Green Lake Storm Water Impact Study & Management Plan

Project Contact Name Phone Number E-mail Address

Glen McCarty (920) 369-8394 gmccarty(@ci.greenlake. wi.gov
Project Location Information Additional project locations may be added by clicking on the [+] button
Municipality Name Latitude Longitude
City of Green Lake 43.84475 -88.96184
County 12-Digit HUC 12-digi t HUC watershed name

Green Lake [+fo40302010902 FlIBig Green Lake

Nearest Receiving Waterbody Primary Waterbody addressed by project

Big Green Lake Big Green Lake

Municipality Name Latitude Longitude
City of Green Lake 43.85241 -88.9585
County 12-Digit HUC 12-digi t HUC watershed name

Green Lake [*lfo40302011103 FllPuchyan River

Nearest Receiving Waterbody Primary Waterbody addressed by project

Puchyan River Big Green Lake

Project Area(s)

Describe the project area(s) covered by the Planning Grant Product(s)
Project includes the City of Green Lake and upstream areas of the Green Lake and Puchyan River watersheds that flow

through the city's storm sewers system to Green Lake or Puchyan River or directly through the city to the Lake or River.

Summary of Deliverables - Ordi Additional ordinance deliverables be added by clicking on the [+] button
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(acres) water staff?
Updated 1.815 Ordinance Name & Number You El
. : existing ’ Title 15 Construction Site Erosion Control
Erosion Control Ordinance v = : :
Explain the purpose of the new deliverable or need for an update:
Include requirements equivalent to NR151
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(acres) water staff?
— T 1815 Ordinance Name & Number e EI
Post-construction storm existing i Title 14 Required improvements & Design standard s
palelas: et " v Explain the purpose of the new deliverable or need for an update:
ordinance P puTp - pdate.
N | Include requirements equivalent to NR151
— Beveloped ] 1815 Ordinance Name & Number v EI
. . new ’ DRAFT Illicit Discharge Detection & Elimination i
Llicit Discharge Ordinance Explain the purpose of the new deliverable or need for an update:
L Include requirements equivalent to NR151

Additional planning deliverables be added by clicking on the [+] button

Deliverable has
been reviewed

developed urban area
performance standards

Explain the purpose of the new plan element or need for an update:

Determine stormwater impacts to Big Green Lake
and Puchvan River

Summary of Deliverables - Financial feasibility analysis of alternative storm water quality program revenue sou

Com ponents of storm water Deliverable | by planning . ;
plan deliverable Type deliverable Deliverable Name and Explanation &Slr)qlgos\trs:!mbv
(acres) water staff?
Stormwater quality Developed 1.815 Plan name and section or page number
t plan for meetin; ’ i Yes
management p g | |lnew 2016 Stormwater Quality Assessment

of alternative storm water
quality program revenue
source

Program Development &
Implementation Activities

Developed |
new

Summary of Deliverables - Program Developm

Deliverable
Type

Green Lake Stormwater Utility Feasibility Study

Water
Utility

ent & Imple

Area covered

by planning

deliverable
(acres)

Summary of results and final recommendation(s):
1557.2 ERUs; steps to implement are included
should the city wish to implement

mentation Activities

Deliverable Name and Explanation

Alternative Deliverable has
Financial Feasibility Analysis Deliverable | revenue . ; g"-e“ re“"’;";d
Delivarable Type source(s) Deliverable Name and Explanation Smrmtre y
storm
evaluated water staff?
: : o : Deliverable name
Financial feasibility analysis Storm

Yes EI

Deliverable has
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& approved by
DNR storm
water staff?

Name of implemented program

Explain the purpose of the implemented program

|

Storm water performance standards addresse

Performance Standard addressed

d by deliverables

Additional rows may be added by clicking on the [+] button

Identify the deliverable(s) that address this performance standard and explain how
it is addressed by the deliverable

Reduce P Loading to address TMDL goals

[ |City of Green Lake Stormwater Impact Study & Management Plan-
determine impacts to Big Green Lake & Puchyan River which are within
the Upper Fox/Wolf TMDL arca and possible projects to limit impacts.
City of Green Lake is not an MS4.
Stormwater Utility Feasibility Study- determine feasibility of a dedicated
revenue source that could be used to reduce stormwater impacts.
Ordinance Update Recommendations- Reflect NR 151
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Project Comments

The governmental unit has approved or adopted the product(s) developed. O Yes @ No Explain status below.

Provide a summary of project challenges and accomplishments. Also report the status of the local municipality’s acceptance, approval,
adoption, or implementation of the products, including ordinances, developed under the grant (Narrative space expands.)
The Project identified areas and costs of the storm water retention installations. These areas will be considered as the

locations change use or change in development.

The major challenge discovered by the study is the cost of the land for the BMPs and structures. Most of the project areas
are near or on the lake shore where the land costs appear to be not cost effective or prohibitive. Some of the arcas are in
public areas or parks which are not popular spaces for structures at this time.

The major accomplishment achieved by the study was to give guidance to the Green Lake Iake Management Team on
setting priorities for future storm water projects. The study gives direct assistance in revising and updating the existing

storm water ordinance. The study also gave the city assistance in determining options for water quality trading to meet
TMDL limits at the WWTP.

Required Aftachments:

Required Attachments — Check the boxes below if the applicable final deliverables (hardcopy or electronic) are attached to this form, or
if they were previously provided to the DNR Regional Nonpoint Source Coordinator

E All new and updated ordinances developed under this project and identified above

E All new and updated storm water quality plan components developed under this project and identified above

E Financial feasibility analysis of alternative storm water quality program revenue source

E Documentation of all storm water program implementation activities conducted under this project and identified above
E Aerial photo map of project area

E GIS mapping information

|:| Water quality monitoring results summary, if applicable

Grantee Certification

A responsible government official (authorized signatory) must authorize and date the final report form prior to electronic submittal to the
DNR Regional Nonpoint Source Coordinator.

| certify that, to the best of my knowledge, the project is complete and the information contained in this final report and attachments is
correct and true.

Name of Authorized Government Official Title of Authorized Government Official Date
Glen McCarty Director of Public Works 04/11/2019

For DNR Nonpoint Source Coordinator Use Only

Eocoived let rts with all attach e DNR accepts and approves the activities/products as consistent with the
[ Recewedigomplsis toponssiith allatidchimen X grant agreement and 281.66, Wis. Stat.

Comments about this project: (Narrative space expands.)

Name of Region Nonpoint Source Coordinator Date
Eric Evensen 04/19/2019

Send the Final Report and attachments to the Community Financial Assistance Grant Manager and to the Runoff Management Grant
Coordinator. Keep a printed copy for the Region file.




State of Wisconsin

DEPARTMENT OF NATURAL RESOURCES
2984 Shawano Avenue

Green Bay WI 54313-6727

Tony Evers, Governor
Preston D. Cole, Secretary

Telephone 608-266-2621

Toll Free 1-888-936-7463 WISCONSIN
TTY Access via relay - 744\ DEPT.OF NATURAL RESOURCES

March 8, 2019

Glen McCarty, Department of Public Works
City of Green Lake

534 Mill St. Box 216

Green Lake, WI 54941

Subject:  City of Green Lake Urban Non-Point Source Planning Grant
Grant: USP24231Y16

Dear Mr. McCarty:

Thank you for submitting the following deliverables to the Wisconsin Department of Natural Resources (Department):

1. January 26, 2018 Storm Water Quality and improvement Plan {the 2018 Plan)

2. June 29, 2018 Responses to DNR Review Comments on City of Green Lake Stormwater Quality Assessment
and Improvement Plan :

3. Jumne 29, 2018 Memorandum — Updates to the City of Green Lake Stormwater Quality Assessment and
!mprovement Plan

4. August 17, 2018 DNR UNPS & SW Grant Funding — Eligible Areas

5. February 19, 2019 Memorandum — Updates to the City of Green Lake Stormwater Quality Assessment and
Improvement Plan With revised Appendix E swale data and additional swale photos

The Department has reviewed the submitted materials prepared by MSA Professional Services, Inc. fo meet the
requirements of Nonpoint Source Urban Storm Water Planning Grant No. USP24231Y16. The project is in
conformance with the applicable requirements of ch. NR 155 Wis. Adm. Cede.

Please note that all copies of the 2018 Plan should be accompanied with the other documents listed above.

Thank you for your attention to this matter. Please call me at 820-662-5461 or email Amy.Minser@wisconsin.gov if

you have any technical questions. Questions related to grant paperwork and reimbursement should be directed to
Eric Evensen at 920-303-5447. Thank you.

,/)/é AN
Amy Minser, PE

Storm Water Engineer

Slncerely,

cC: Jeff Felland, MSA
Eric Evensen, DNR
Tony Fischer, DNR
Anne Hirekatur, DNR
Jessica Wagner, DNR
Joe Baeten, DNR

Vil
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PROFESS!ONALm

To: Glen McCarty, Director of Public Works, City of Green Lake
From: leff Felland, PE; Eric Thompson, PE, CFM
Subject: Draft Ordinances:
¢  Construction Site Erosion Control
® Post-Construction Stormwater Management
» [llicit Discharge Detection and Elimination Ordinances

Date: July 27, 2017

I PURPOSE
In 2016 the City of Green Lake was awarded a Wisconsin DNR Urban Nenpoint Source
and Storm Water (UNPS&SW) Program Planning Grant to conduct a stormwater quality
study. A condition of the Grant was to review and update as necessary the City's
existing Construction Site Erosion Contrel, Post-Construction Stormwater
Management for New Development and Re-Development, and lllicit Discharge
Detection and Elimination Ordinances.

This memorandum discusses the typical elements of stormwater management
regulations; summarizes the major elements of each regulation affecting the City; and
makes recommendations to the City as to what levels of performance for construction
site erosion control and post-construction stormwater management should be
incorporated into the updated ordinances. Additionally, as the City currently has no
Ordinance related to illicit discharges, MSA has provided a draft liicit Discharge
Detection and Elimination Ordinance for potential adeption by the City.

i, REGULATIONS AND REGULATORY HIERARCHY
The City is not required to have any stormwater management ordinances in place
unless and until they become a permitted M54 community. This Is likely decades away
as M54 designation typically applies to communities with a population of 10,000 or
more. Regardless of whether the City has their own Ordinance, all development within
the City (meeting certain applicability thresholds) is subject to the requirements of
Wisconsin Administrative Code NR151. It appears that the City’s current ordinance was
drafted to meet the NR 151 requirements in effect at the time. However, NR 151 was

Offices inlllinois, lowa, Minnesota, and Wisconsin

2901 International Lane, Suite 300, Madison, W1 53704-3133
(608) 242-7779 {800) 446-0679
FAX: (608) 242-5664 WEB ADDRESS: www.msa-ps.com
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Ordinance Review Memo
July 26, 2017

revised in December 2010 to incorporate additional requirements for development
and the City ordinances are now out of date.

The City of Green Lake has published erosion control requirements under Chapter 2 -
Construction Site Erosion Control of Title 15 — Building Code of the City’s Ordinances,
and stormwater management requirements under Articles F — Required Improvements
and Article G — Design Standards of Title 14 - Subdivision Regulations of the City's
Ordinances.

Green Lake County has published erosion control and stormwater management
requirements under Chapter 284 — Construction Site Erosion Control and Stormwater
Management, as a part of their Land Use Code of Ordinances adopted in 2016.

. ELEMENTS OF STORMWATER MANAGEMENT
Typically, the post-construction performance requirements of a stormwater
management ordinance include at least three major elements: peak discharge rate
control; water quality treatment; and runoff valume controal {i.e. infiltration). Different
performance requirements are also frequently specified for different types of
proposed land use (e.g. commercial or residential); as well as different types of
development such as: new development (i.e. “greenfield”); redevelopment; and infill
development {development of an undeveloped area surrounded by developed areas).

Other elements of stormwater management such as major and minor system
conveyance capacity; oil & grease control; thermal control; groundwater recharge
requirements; and wetland setbacks are sometimes zlso stipulated. Stormwater
management ordinances also frequently incorporate {temporary) construction site
erosion control requirements. The scope of this memorandum is limited to a discussion
of the three major post-construction stormwater management and construction site
erasion control requirements only.

. SUMMARY OF PERFORMANCE REQUIREMENTS
The pertinent portions of NR 151; Green Lake County Constructicn Site Erasion Control
and Stormwater Management Ordinance; and Articles F — Required Improvements and
Article G — Design Standards of Title 14 - Subdivision Regulations {Stormwater
Management) and Chapter 2 - Construction Site Erosion Control of Title 15 -~ Building
Code of the City of Green Lake’s Ordinance are compared in the following paragraphs.

A Applicability
1. NR 151: Applies to land disturbance of more than one acre.

2. Green Lake County Ordinance: Applies to land development activities as follows:

a. Residential land development with a gross aggregate area of five acres
or more;

b. Residential land development with a gross aggregate area of at least
Page 2 of 6 PA\74005\74105\7417\07417025\Documents\SWM Ordinance
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Ordinance Review Memo
July 26, 2017

three acres, but less than five acres, if there are at least 1.5 acres of
impervious surfaces;

Nonresidential land development with a gross aggregate area of 1.5
acres or more or any nonresidential land development which creates
impervious area of 1.0 acre or more; and

Land development activities, regardless of size of the development,
which in the opinion of Green Lake County are likely to result in
stormwater runoff which exceeds the safe capacity of the existing
drainage facilities or receiving body of water, which causes undue
channel erosion, which increases water pollution by scouring or the
transportation of particulate matter or which endangers downstream
property or public safety.

3. City Ordinance: Applies to land development activities as follows:

a. Construction Site Erosion Control =

* Those requiring a subdivision plat approval or the construction of
houses or commercial, industrial or institutional buildings on lots
of approved certified surveys.

* Those requiring a certified survey approval or the construction of
houses of commercizal, industrial or institutional buildings on lots of
approved certified surveys.

* Those involving grading, removal of protective ground cover or
vegetation, excavation, land filling or other land disturbing activity
affecting a surface area of four thousand ({4,000) square feet or
more.

* Those involving excavation or filling or a combination of excavation
and filling affecting four hundred {400) cubic yards or more of dirt,
sand or other excavation or fill material.

e Those involving street, highway, road or bridge construction,
enlargement, relocation or recanstruction.

¢ Those involving the laying, repairing, replacing or enlarging of an
underground pipe or facility for a distance of three hundred (300)
feet or more.

Stormwater Management - Dividing any land located within the
boundaries and jurisdiction of the City which results in a subdivision,
land divisien, minor land division or replat.

Commentary: While requiring post-construction stormwater management only
for a land division is not historically unusual, a more common current approach
is to base applicability on a certain amount of new impervious area created on
construction sites. The City Ordinance’s should adopt a threshold of 20,000
square foot of new impervious area created during construction for post-
construction stormwater management requirements.

Page 3 of 6 P:\74005\74105\7417\07417025\Documents\$WM Ordinance
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Ordinance Review Memo
July 26, 2017

B. Peak Discharge Rate Control

1. NR151: Requires the control of post development peak runoff rates from
the 1-yr and 2-yr, 24-hr rainfall events to be no greater than pre-
development peak runoff rates.

2. County Ordinance: Requires the control of post development peak runoff
rates from the 2-yr, 10-yr and 100-yr, 24-hr rainfall events to be no greater
than pre-development peak runoff rates.

3. CityOrdinance: Reguires the cantrol of past development peak runoff rates
from the 2-yr up to the 100-yr, 24-hr rainfall events to be no greater than
pre-development peak runoff rates. Specific storm events within this range
are not called out, (i.e. 10-yr, 25-yr).

Commentary: The City and Green Lake County Ordinances are generally
equivalent and more restrictive than NR 151 because rate control is required
up through the 100-yr, 24-hr rainfall event. The City Ordinance should be
updated to include a rate control requirement for the 1-yr, 24-hr rainfall event
which was incorporated into NR 151 in 2010, as well as the 10-year and 25-yr,
24-hr rainfall events, Additionally, the City and County do not specify rainfall
depth and intensity distributions. The City Ordinance should be updated to
incorporate the new NRCS rainfall intensity distributions and 2014 NOAA Atlas
14 data which was incorporated into the NR 151 requirements in 2015.

C. Water Quality

1. NR151: Requires an 80% reduction in Total Suspended Solids (TS5} for new
development and infill development; and a 40% reduction in TSS for
redevelopment, based on an average annual rainfall,

2. County Ordinance: Requires stormwater treatment practices be designed
to trap, filter, or otherwise prevent the release of particulate materials.
Stormwater discharges shall be pretreated to prevent discharge of
stormwater pollutants at concentrations that will result in exceedance of
groundwater preventive action limits or enforcement standards
established by the DNR in CH. RN 140. No specific percent reduction is
required.

3. City Ordinance: No Total Suspended Solids (TSS) reduction requirements,
and no Total Phosphorus (TP) reduction requirements.

Commentary: The City Ordinance shou!d be updated to include TSS
requirements equivalent to NR151 and should add TP reduction requirements.
Ordinance language regarding TSS and TP removal as required by a (future)

Page 4 of 6 P:\74005\74105\7417\07417025\Documents\SWM Ordinance
Review Memo\Green
Lake_Stormwater_Ordinance_Revlew_Memo_20170726.docx



Ordinance Review Memo

July 26, 2017
approved TMDL should also be added. See Section V. for additional discussion
regarding TMDLs.
D. Volume Control/Infiltration

1. NR 151: For new development NR 151 has three tiers based on the
development’s density and which require infiltration rates from 60% to
90% of the pre-developed condition, based on an average annual rainfall.
NR 151 does not require infiltration for redevelopment sites or infill sites
of less than 5 acres. Various prohibitions exist regarding the source of the
runoff and the soil conditions on each site.

2. County Ordinance: Infiltration of stormwater runoff from driveways,
sidewalks, rooftops, and landscaped areas shall be incorporated to the
maximum extent practical, to provide velume control in addition to control
of peak flows.

3. ity Ordinance: No infiltration requirements.

Commentary: The City Ordinance should be updated to include infiltration
requirements equivalent to NR151.

V. FUTURE TMDL CONSIDERATIONS

The City of Green Lake lies within the Big Green Lake Watershed, with areas tributary
to both Green Lake and Puchyan Mill Race. The Big Green Lake Watershed lies within
the Upper Fox-Wolf TMDL project that is currently under development. These
watersheds are impaired due to excess phosphorus and TSS, and the TMDL is expected
to identify necessary reductions in both pollutants required to restore water quality to
desired levels. The City should include language in the revised ordinance to
accommodate recommendations of futures TMDLs, when approved, as these may be
more stringent than required by current regulations.

VI, RECOMMENDATIONS

The City of Green Lake should consider the following recommendations as the
Ordinance related to Post-Construction Stormwater Management is revised.
Specifically, Section 14-1-58 of Article F and Section 14-1-74 of Article G of Chapter 1
of Title 14 can be revised to reference the enclosed Post-Construction Storm Water
Management model ordinance to augment the current language. Chapter 2 of Title 15
of the City’s Ordinance is believed to be adequate with regards to Construction Site
Erosion Control.

1. We recommend that the current City Ordinance’s threshold for post-
construction stormwater management requirements should be set at
20,000 square feet of new impervious area created on construction sites,

2. We recommend the City include a generic statement allowing them to
apply stormwater management requirements on a project by project basis
Page 5 of 6 P:\74005\7410s\7417\07417025\Documents\SWM Ordinance
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Ordinance Review Memo
July 26, 2017

at their discretion. Such statement can be in line with Green Lake County's
as provided previously in paragraph V. A. 2. d.

3. The City peak discharge rate control requirement should be made
consistent with Wisconsin DNR NR151 and County standards to include the
1-yr, 2-yr, 10-yr, 25-yr, and 100-yr, 24-hr rainfall events. Further, both
Ordinances shauld be updated to reference the current NRCS and NOAA
data discussed in Section IV.

4. We recommend that the City’s ordinance be revised to require compliance
with the minimum reductions in TSS as by either NR 151 development
standards or the goals of an EPA approved TMDL pollutant discharge limit
{i.e. Upper Fox-Wolf TMDL).

5. We recommend that the City’'s ordinance be revised to require compliance
with the minimum reductions in Total Phosphorus as by either NR 151
development standards or the goals of an EPA approved TMDL pollutant
discharge limit {i.e. Upper Fox-Wolf TMDL).

6. We recommend the City adopt infiltration perfermance requirements for
redevelopment, new development and infill meeting DNR 151 standards.

7. We recommend the City adopt the enclosed model lllicit Discharge
Detection and Elimination Ordinance.
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Mare ideas. Better solutions.®

To: Glen McCarty
From: Eric Thompson, Amber Canverse and Becky Binz
Subject: Green Lake Stormwater Utility Feasibility Study
Date: August 4, 2017

This memorandum presents the findings of a preliminary investigation into the technical details of a
stormwater utility for use by the City of Green Lake in determining the feasibility of implementing a
stormwater utility.

l. introduction

Proper stormwater management, by and large, goes unnoticed in a community. However, as
with water supply and wastewater treatment, the stormwater management system is an
important element of the infrastructure of any municipality, and a poorly functioning system
can negatively impact the lives and livelihood of the community, While flood protectionis a
large component of stormwater management, there are several additional elements such as
routine drainage and water quality management which also must be considered.

The City of Green Lake is responsible for collecting, storing, and conveying rainfall and snowmelt
runoff in a manner that is safe for the public and does not harm the environment. Construction
and maintenance of facilities to properly manage stormwater is an expensive and long-term
cost. Property owners within the City are taxed to fund the current stormwater program in
proportion to the assessed value of their property. The existing system of funding stormwater
management according to property taxes has little or no relationship to the actual costs
associated with the services to safely collect, convey, treat, and dispose of stormwater runoff.
Under a stormwater utility fee system, property owners pay for the stormwater program based
on the relative amount of runoff generated by their property. A stormwater utility fee system is
a dedicated long-term funding source that provides for community-wide control and
management of stormwater,

Offices in lllinois, lowa, Minnescta, and Wisconsin
2901 International Lane, Suite 300, Madison, Wl 53704-3133
{608) 242-7779  {800) 446-0679
FAX: (608) 242-5664 WEB ADDRESS: www.msa-ps.com
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Green Lake Stormwater Utility Feasibility Study
August 4, 2017

.

The concept of the stormwater utility was developed in the western United States in the mid-
1970s. Since that time, municipalities across the country have adopted ordinances to initiate a
stormwater utility. In following this trend, stormwater utility systems for funding management
programs have also been established in Wisconsin. In 1994, the Village of Lake Delton
established the first stormwater utility in Wisconsin. As of March 2016, at least 120 communities
in Wisconsin had adopted a stormwater utility with an average generated revenue of
$62.54/ERU/year.

Utility Rate Structures

A large part of the appeal of stormwater utilities comes from the concept of equitability. If
stormwater management activities are paid for out of the general tax fund, residence and
business owners pay for stormwater management relative to the tax-value of their property.
Stormwater utilities, by contrast, charge fees based on the degree to which a particular parcel
generates stormwater runoff.

A property with more impervious area generates more runcff, and therefore puts more demand
on a publicly owned stormwater management system than a property with less impervious area
{assuming a similar size). Many utilities use the impervious area on each individual parcel as a
measure of system ‘usage’ much like a water meter measures usage in a water utility.

Measurement of impervious area for all parcels within a community can represent a
considerable expense. Additionally, the need to continually update data describing parcels as
property modifications are made can make this an ongoing expense. For this reason, many
communities have opted for simpler billing methods which limit the expenses of overhead
activities such as database upkeep. However, a community must exercise caution in the
application of alternative billing rates so as to not oversimplify the relationship between utility
use and utility fees, else the equity of the utility system may be upset and the utility overturned
in court.

a. Flat Rate Structure. The simplest way to structure a stormwater utility is to simply
charge each parcel a flat rate. The advantage of this approach is that both start-up and
ongoing utility administration costs are low. The disadvantage is that charge does not
reflect stormwater program use and is generally not defensible if challenged in court.
MSA does not recommend this option.

b. Measured Area Structure. Some stormwater utilities base customer charges on the
actual measured amount of impervious area {and sometimes pervious area) per
property. This is arguably the most accurate and equitable method for establishing a
utility rate. However, this is also the most rigorous measurement method which incurs
the highest costs for upkeep.

Page 2 of 11
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Green Lake Stormwater Utility Feasibility Study
August 4, 2017

i,

¢. ERU-Based Structure. A balance between the Flat Rate and Measured Area utility rate
structures is the ‘Equivalent Residential Unit’ (ERU) structure. Residential properties
typically represent the largest number of parcels in any municipality and compared to
non-residential properties, the per-parcel-impervious-area is much less variable.
Because of this, many communities charge a flat rate for all residential properties. The
ERU size is determined by calculating the average amount of impervious area for all
residential parcels in the community {by evaluating a statistically significant sample set).
Non-residential parcels pay a fee based on the ratio of the impervious area on the parcel
relative to the impervious area of the ERU. Undeveloped properties {(with no
impervious area) typically pay only a small (sometimes zero) amount for administration
of the utility.

ERU-based rate structures are an attractive rate structure method because of their
ability to provide a reasonable balance of equity of charge distribution and low
overhead costs. A disadvantage of the ERU method is that it may not be equitable in
communities with large variation in impervious area among residential parcels.

The majority of Wisconsin communities with stormwater utilities use an ERU system.

d. Other Rate Structures. There are methods for assessing stormwater utility rates other
than those described above, however they are very rare and comparatively complex and
50 are not described here. MSA can provide additional information on other rate
structures if requested by the City.

Because of concerns for simplicity of potential future operation of a stormwater utility for the
City of Green lake, this memo summarizes the results of MSA’s investigation of the details of a
stormwater utility under an ERU system.

Determining the Current Land Use in the City of Green Lake

The first step in establishing a stormwater billing rate system is to determine current land use
classifications. Land use classifications were assigned at the parcel level. GIS parcel boundaries
were obtained by MSA for Green Lake County (August 2016). Information available from this
database was combined with visual interpretation from aerial photographs (Green Lake County,
4-inch resolution, spring 2015 and ESRI Basemaps) to determine an approximate land use
classification. Land use was classified into five (5) categories on a per-parcel basis for use in
Stormwater Utility:

s Residential (SFR): Assumed to be Single-Family Residential
e Duplex Residential {D}: Residences with two units per parcel
¢ Multi-Family Residential (MFR): Any residential unit with 3+ dwelling units
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.

¢ Non-Residential {NR): Any developed property that is not residential in use
e Undeveloped {U): Land in a relatively unaltered, natural state {no impervious area); this
often includes agricultural areas and wooded lands

The Stormwater Utility Land Use map (Map 1) shows the current City-wide land use
classification for use within the SWU. Note that several parcels did not fit neatly into one of the
pre-defined land use categories, specifically parcels containing only driveways and/or residential
garages. These properties were assigned to be single-family residential.

There are 861 parcels within the City limits. Currently 496 are classified as single-family, four are
duplexes, 21 are multi-family, 180 are non-residential, and 160 are undeveloped.

Table 1: Green Lake Land Use Classification

Land Use Classification ol}‘tl::'r:::s Tc;t:;::; -

Single-Family Residential 496 250.8

Duplexes 4 31

Multi-Family Residential 21 25.9

Non-Residential 180 446.3

Undeveloped 150 3186
ERU Determination

Within an ERU-based stormwater utility, an ERU is the average amount, of impervious area
present on single-family residential parcels and expressed in square feet. ERUs are community
specific. For this study, all single family residential parcels (496) within the limits of the City were
digitized. Only impervious area within the parcel limits {i.e. privately owned impervious) were
included in the digitization effort. The impervious areas from these parcels were used to
determine Green Lake’s ERU.

Map 2 displays single-family residential impervious area identified with the City. The average
impervious area for all single-family residential properties was determined to be 4,553 square
feet. Figure 1 presents the distribution of impervious area across the entire range of values. As
is the case with most communities there are some statistical outliers with unusually large
impervious areas. The three largest outliers by themselves increase the average ERU by
approximately 100. If these three parcels are removed, the ERU is 4,455 with a confidence
interval of 4.7%, which is within the standard level of acceptability. This value rounded to 4,450
square feet is the recommended ERU size.
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Figure 1:
Single-Family Residential Impervious Area Distribution
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V. Estimating the Total Number of ERUs within the City

In addition to digitization of impervious area cn single family residential parcels, impervious
areas were also digitized for all parcels classified as multi-family residential {3+ dwelling units) or
non-residential {commercial, industrial, governmental, etc.). Undeveloped parcels were
reviewed to confirm that no impervious area was present.

As with single family residential parcels, impervious area was only digitized for impervious areas
within the parcel boundaries. The impervious area associated with city-owned streets and
sidewalks was not included in the digitization, even if the street/sidewalk fell within the parcel
boundary. Map 3 displays the results of this digitization effort.

A SWU database was developed based en the parcel number, land use classification, and
impervious area digitization. The following methodology was used to determine the charge per
parcel based on the land use classification:

Single-Family Residential parcels are charged for 1 ERU

Duplex parcels are charged for 2 ERUs

Multi-family Residential parcels are charged by the amount of impervious area, relative
to the recommended ERU size {4,450 sq ft)

Non-Residential parcels are charged by the amount of impervious area, relative to the
recommended ERU size (4,450 sq ft)

Undeveloped parcels are charged zero (0) ERUs.

For those land use types where the rate is determined by measured impervious area the ERU
was rounded to the 10" place (e.g. 3.143 ERUs => 3.1 ERUs). A minimum charge per parcel was
set to 1 ERU (e.g. 0.4 ERUs = 1 ERU); however, any parcel with a zero {0) charge remained zero.
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VI

Table 2 lists the number of parcels assigned to each land use classification and the number of
ERUs associated with each type.

Table 2: Estimated ERUs by Land Use

Land Use Perce! ERUS
Count

Single Family 496 496.0
Duplex 4 8.0
Multifamily 21 107.7
Non-residential 180 945.5
Undeveloped 160 0.0
TOTAL B61 1,557.2

It should be noted that the listed number of ERUs is only approximate and may change if
additional development occurs in the city or if the city were to adopt a different ERU size.

Revenue Sources: Property Tox vs. Stormwater Utility

Traditionally, maintenance stormwater infrastructure is funded through property tax revenue,
However, properties that are tax exempt are not providing tax revenue, and are not contributing
to the funding of the services received. Also, residential properties typically pay a larger
proportion of the total tax revenue yet they typically have less impervious area than non-
residential parcels. If the City implements a fee structure based on impervious surfaces rather
than taxable value; much of the program costs are transferred to non-residentia! parcels.

Figure 2 On the following page illustrates the allocation of stormwater
program costs through the property tax system and the ERU-based system based on the
preliminary analysis.
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vit.

Figure 2: Distribution of Stormwater Program Charge

Property Tax System ERU Rate Structure

Largest Utility Customers

Many parcels are owned by one entity/individual, and therefare their total charge will be a
combination of all their combined properties. MSA aggregated multi-family and non-residential
parcels based on ownership in the 2016 assessment data.

To determine the largest customers, parcels were grouped according to the ‘Owner Name 1’ as
included in the 2016 parcel assessment data. It is understood that ownership could have
changed since the 2016 assessment, and therefore the top customer list will be dynamic, and
will change as property ownership changes. Some effort was made to infer common ownership
due to modified spelling or minor name differences {e.g. McConnell Investment Real Estate LLC
and Mc Connell Investment Real Estate LLC). The top ten customers in the City are shown in
Table 3.

If the City were to implement a stormwater utility, it will be necessary to establish an ERU-Rate
{for example $5/ERU/month) which would then establish the monthly, or yearly utility bill that
any given customer would be responsible for paying. However, the City hasn’t yet established
the costs of its annual stormwater management program, and so the approximate rate isn't
currently available. However, as of March 2016 the average ERU rate in the state of Wisconsin
was $62.54/ERU/year.
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Table 3: Largest 10 Potential SWU Customers

| i |

1 GREEN LAKE COUNTY 3 665,075 1494

2 MEIBORG PROPERTIES LLC 5 356,041 79.9

3 LI\;I_ECONNELL INVESTMENT REAL ESTATE 3 327,155 7316

4 GREEN LAKE VENTURE INC 4 310,891 70.3

5 CITY OF GREEN LAKE 34 233,200 65.5

] TUSCUMBIA LAND CORPORATION 3 166,676 374

7 GREEN LAKE SCHOOL DISTRICT 11 138,307 319

8 H & E GREEN LAKE LLC 2 132,440 29.8

9 LYDEQ LLC 2 105,542 24.2

10 PHASE FIVE OF GREEN LAKE LLC i 98,978 22.2

Vill. Estimated Revenue with an ERU Rate Structure

To set a stormwater utility ERU Rate the City will need to estimate current stormwater

management costs and project future program costs reflective of additional services the City
may wish to provide for storwmater management (such as a stormwater quality improvement
program} and ensure that it charges a sufficient dollar amount per ERU to cover these costs.

A municipal stormwater management program is typically divided into five fundamental

components: program management and administration, engineering and planning, inspection

and enforcement, operation and maintenance, and capital improvements.

1

Program Management

Program management costs include staff time allocated for activities such as

scheduling, budgeting, grant writing and administration, database maintenance,

permit compliance, and public information,

Planning and Engineering

The Municipal Engineer or Engineering Consultant is typically responsible for the

planning, design, and supervision, of stormwater projects {(including grading,

drainage ways, detention facilities, and storm sewers); and coordination of various
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Public Works construction and maintenance projects. Engineers also review
individual or large-scale developments within the City for compliance with local,
state and federal regulations and policies.

Inspection and Enforcement

The third component of the stormwater management program is inspection and
enforcement. Typical programs include storm sewer video inspection, site plan
and project plan review, site inspection, and enforcement actions. Construction
site erosion control and stormwater management ordinances are typically
enforced through a cooperative effort involving the City Buiiding Inspector,
Engineer, and Director of Public Works.,

Operation and Maintenance

The Department of Public Works is typically responsible for repair and
maintenance of the City’s curb and gutter, storm sewer and inlets. This
department is also in charge of street sweeping.

Capital Improvements

Municipalities typically maintain an internal capital improvement docurent that
is used for budgeting and planning purposes. Municipalities typically have a
stormwater management plan that identifies areas where additional detention
storage or upgraded storm sewers are needed. These projects are often
included in a municipality’s Capital Improvement Plan, an internal document
used for the planning and budgeting of large capital projects.

IX. Review of Stormwater Utilities in Wisconsin Cities and Villages

Table 4 provides a review of ten Wisconsin cities and villages similar in size to the City of Green
Lake with stormwater utilities in place. The table denotes when the SWU was implemented,
average ERU size, and approximate annual revenue generated from the utility based on 2016
values. This is only a small sampling of communities in the state with stormwater utilities.
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Table 4: Municipaties in Wisconsin of a Size Similar to Green Lake with Stormwater Utilities in

Place.
Year Equivalent Approximate
City Population | Stormwater | Runoff l:lnit, Annual
{2010 census) Utility ERU, Size Revenue
Created {sq ft)
Village of Butler 1,838 1999 3,021 566.00
Village of Cambridge 1,498 2005 43,560* 528.00
City of Durand 1,878 2010 3,300 $48.00
Village of Grantsburg 1,317 2004 N/A $24.00
Village of New Glarus 2,160 2009 3,000 $58.20
Village of Palmyra 1,783 2000 3,387 $117.24
Village of Shorewood Hills 1,799 2007 2,941 $110.00
Village of Silver Lake 2,420 2008 3,870 $94.00
City of Washburn 2,098 2005 N/A $63.00
Village of Wind Point 1,717 2008 3,857 $35.20

Source: Wisconsin Public Service Commission and Wisconsin Chapter of APWA
*Reference the Village Cambridge’s Stormwater Utility ordinance to understand the ERU size.

X. 2013 Wisconsin Act 20

Wisconsin Act 20 [Wis. Stats. sec. 66.0602(2m){b)], enacted in 2013, governs any intention by
municipalities to increase expenditures for stormwater services via utility funding. This means
that municipalities are required to either reduce levees to off-set the utility expense or pass a
public referendum. The only exemption is if no stormwater management services were
itemized in the budget or implemented in the 2013 or subsequent calendar year, in which case
stormwater management would not be considered a ‘covered service'. Note that expenses
prior to 2013 do not affect this legislation.

MSA provided the Department of Revenue (DOR) a written list of questions and organized a
conference call at the end of June 2016 to discuss specific questions related to stormwater
utilities. During the conference call DOR staff supported the interpretation that any activity in
any way related to stormwater that was either budgeted-for or paid-for by the 2013 levee (or
subsequent levees) constitutes a ‘stormwater expenditure’. Any plans for increasing of the
scope of expenditures for anything related to stormwater services via utility funding would fall
under the requirements of the statute. In this case meaning that the City of Green Lake would
need to either reduce its levee to off-set the utility expense or pass a public referendum
supporting the utility with no reduction in the City’s levee.
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X1 Steps to Implement a Utility

The stormwater utility feasibility study outlined in this memo is only the first step in the
implementation of a formal stormwater utility. Should the City wish to proceed with utility
implementation, the following minimum steps should be followed:

1}

2)

3.)
4.

6.)

7.)

8.)

Determine that successful stormwater utifity implementation is desirable and feasible.

Assuming that the City wishes to proceed with the implementation of a utility without a
reduction in the City’s levee limit per the requirements of 2013 Wisconsin Act 20 [Wis.
Stats. sec. 66.0602(2m)(b)], the City must:

a. Adopt a resolution stating that the City’s intent is to adopt o stormwater utility
at a certain rate with a provision not to reduce the City’s levy limit
b. Prepare for a public referendum for support of this resolution.

The City may also wish to consider some level of public education program to inform
property owners of the City’s decision to implement a utility ond the considerations that
have gone into establishing the rate structure and pragram costs.

Create a stormwater utility customer database.
Pass an ordinance establishing the authority to implement the utility.

Pass a resolution setting the utility rate. This may require an evaluation of the City’s
stormwater management program to be sure that the utifity rate achieves the desired
management goals within an acceptable time frame.

Input the datobase into the City’s utility billing software. This is typically completed by
the community, as opposed to a consultant, due to familiarity with current billing
software and general considerations for efficiency.

Send customer bills.
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Memorandum

XTI VY SERVICES |

To: Amy Minser, P.E. - Wisconsin Department of Professional Services
From: Jeff Felland, P.E. — MSA Professional Services
Subject: Memorandum — Updates to the City of Green Lake Stormwater Quality Assessment

and Improvement Plan

Date: June 29, 2018

On January 30, 2018 MSA submitted to the Wisconsin Department of Natural Resources (DNR) the City
of Green Lake Stormwater Quality Assessment and Improvement Plan (Plan) on behalf of the City of
Green Lake. The Plan was funded in part by DNR UNPS & SW Grant #USP-USP24231Y16. DNR provided
comments on the report on April 9, 2018 and MSA provided a summary of any actions taken to address
the comments. This Memorandum summarizes the changes that affect report findings and is attached
here to the January 30, 2018 version of the Plan to inform any future users of the Plan of these changes.

1. A 278-foot swale with a longitudinal slope exceeding 4% was mistakenly modeled in the 1.1-acre
watershed PM600a (See Appendix E-Vegetated Swale Data). Note that this swale was manually included
by a project engineer. When this swale is included in the model TSS and TP reduction is 11.4% and 6.9%,
respectively. When the swale is removed from the model TSS and TP reduction is 9.5% and 5.7%,
respectively. These decreases in percent reductions equate to 0.09 fewer tons of TSS and 0.4 fewer
pounds of TP removed annually for the model specific to that portion of the study area. These values in
represent 0.34% and 0.22% of the total pounds removed in the study area, respectively. Tables 1 and 2
from the Executive Summary have been updated on the following page to reflect the reductions in TSS
and TP removal after the swale was omitted from the models. Updated values are shown in red text.

2901 INTERNATIONAL LANE, SUITE 300, MADISON, WI 53704-3133
(608) 242-7779 (800) 446-0679
FAX: (608) 242-5664 WEB ADDRESS: WWW.MSA-PS.COM
Page 1 of 2
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Plan Updates
June 29, 2018

Table 1 - TSS and TP Reduction Performance for Study Area

Sub- TSS Load TP Load
h Sub- Watershed
Watershed Watershed Area Load In Trapped Reduction Load In | Trapped Reduction
(ac) (tons/yr) | (tons/yr) (Ibs/yr) | (lbs/yr)
G Lak Green Lake 746 56.3 11.1 19.7% 544.0 89 16.4%
reen Lake
Mill Pond 199 14.7 0.5 3.4% 140.0 3 2.1%
P‘;‘;CZ:" N/A 870 73.6 14.7 20.0% 613.0 93 15.1%
Study Area N/A 1,815 144.6 26.3 18.2% 1,297 185 14.2%

Note: All % reductions are relative to a “No Controls” condition. Note that because TSS/TP loads are artificially
reduced to zero at the City limits (these reductions are not accounted for) these loads are not available for
reduction by BMPs within the City limits. As a result, study area results are likely slightly under-predicted.

Table 2 - TSS and TP Reduction Performance within City Limits

Sub- TSS Load TP Load
Watershed Sub- Watershed
Watershed Area Load In Trapped Reduction Load In | Trapped Reduction
(ac) (tons/yr) | (tons/yr) (Ibs/yr) | (Ibs/yr)
Green Lake 346 30.3 2.3 7.5% 275 20 7.3%
Green Lake
Mill Pond 199 14.7 0.5 3.5% 140 3 2.1%
Puchyan N/A 604 56.7 13.8 24.3% 435 83 19.0%
River
Citywide N/A 1,149 101.8 16.6 16.3% 850 106 12.4%
Note: All % reductions are relative to a “No Controls” condition.
2. The City of Green Lake has provided revised data regarding leaf collection tonnage values in Table

11 on page 21. The updated values are shown in the table on the following page. As credit for TP
reduction associated with leaf removal programs are not accounted for in the existing overall TP
removal for the Study Area, these changes in tonnage removed do not affect overall TP removal data.
Updated values are shown in red text.

Table 11 — Leaf Removal

Vear Removed

Cuyd Ton
2014 780 195
2015 610 152.5
2016 750 187.5
2017 705 176.5

1. 4tons/cu.yd.
Page 2 of 2
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Memorandum

XTI VY SERVICES |

To: Amy Minser, P.E. - Wisconsin Department of Professional Services
From: Jeff Felland, P.E. — MSA Professional Services
Subject: Memorandum — Updates to the City of Green Lake Stormwater Quality Assessment

and Improvement Plan

Date: February 18, 2019

On January 30, 2018 MSA submitted to the Wisconsin Department of Natural Resources (DNR) the City
of Green Lake Stormwater Quality Assessment and Improvement Plan (Plan) on behalf of the City of
Green Lake. The Plan was funded in part by DNR UNPS & SW Grant #USP-USP24231Y16. DNR provided
comments on the Plan on April 9, 2018 and MSA provided a summary of any actions taken to address
the comments. While MSA’s June 29, 2018 Memo and responses (attached here for inclusion with the
Plan) were deemed adequate for many of the initial comments, questions regarding eligibility of TSS and
pollutant reduction achieved by grassed swales and stormwater management ponds remained.
Additional DNR comments regarding these BMPs were received September 14, 2018 (see attached
email). This Memorandum summarizes the changes made to address both rounds of comments that
affect Plan findings and is attached here to the January 30, 2018 version of the Plan to inform any future
users of the Plan of these changes.

1. Eligible/Ineligible Areas. The study area has been separated into DNR Urban Nonpoint Source
and Storm Water Program Planning Grant funding eligible and ineligible areas. A map showing
these areas along with eligible and ineligible stormwater management BMPs is attached here as
an amendment to the City of Green Lake Stormwater Quality Assessment and Improvement Plan.

Eligible areas match portions of the City identified in the Grant application as having a population
density of over 1,000 people per square mile, but also include other areas where stormwater
runoff passes through storm sewers or existing or proposed Best Management Practices (BMP)
in eligible areas.

2. Swales. TSS and TP captured by six swale groups were eliminated due to the swales not meeting
DNR requirements. One swale exceeded the maximum allowable longitudinal slope of 4.0%,

2901 INTERNATIONAL LANE, SUITE 300, MADISON, WI 53704-3133
(608) 242-7779 (800) 446-0679
FAX: (608) 242-5664 \WEB ADDRESS: WWW.MSA-PS.COM

Page 1 of 6



Plan Updates
February 18, 2019

three swales exceeded a flow velocity of 1.5 ft/sec, and two did not have full grass coverage on
the bottom and sides. Five of the six eliminated swales were located in funding eligible areas.

MSA conducted field measurement of all swales within the grant-eligible study area. As a result
of slight changes to swale geometries, reported TSS and TP capture rates are slightly different
than previously reported. Swale measurements and photos are included in the Vegetated Swale
Data Summary in Appendix E.

Discarding TSS and TP captured by the six eliminated swales and the 20 modified swales reduced
the overall amount of TSS removed by swales by 1.34 tons/year (18% reduction in average swale
system efficiency). However, because there is now more sediment (and TP) available for capture
by downstream BMPs, the performance of these BMPs has slightly increased to slightly offset
reduction in swale performance. Nevertheless, watersheds where swales were eliminated or
modified saw a net reduction in captured TSS of 1.3 tons/year and a net reduction in captured TP
of 7.3 lbs/year.

The revised values are reflected and shown in red in the updated Tables 1 and 2 from the
Executive Summary of the Plan below and on the following page. Note, the values presented
here supersede those provided in MSA’s June 29, 2018 Memo summarizing responses to April 9,
2018 DNR comments.

Table 1 - TSS and TP Reduction Performance for Study Area

Sub- TSS Load TP Load
hed Sub- Watershed
Watershe Watershed Area Load In Trapped Reduction Load In | Trapped Reduction
(ac) (tons/yr) | (tons/yr) (Ibs/yr) | (lbs/yr)
Green Lake 746 56.3 10.8 19.2% 544.0 86.5 15.9%
Green Lake :
Mill Pond 199 14.7 0.53 3.6% 140.0 3.2 2.3%
P“;CZ?“ N/A 870 73.6 13.8 18.7% 613.0 | 87.9 14.3%
Study Area N/A 1,815 144.6 25.1 17.4% 1,297 177.6 13.6%

Note: All % reductions are relative to a “No Controls” condition. Note that because TSS/TP loads are artificially reduced to zero at the City limits (these
reductions are not accounted for) these loads are not available for reduction by BMPs within the City limits. As a result, study area results are likely slightly

under-predicted.

Page 2 of 6




Plan Updates
February 18, 2019

Table 2 - TSS and TP Reduction Performance within City Limits

Sub- TSS Load TP Load
h Sub- Watershed
Watershed Watershed Area Load In Trapped Reduction Load In | Trapped Reduction
(ac) (tons/yr) | (tons/yr) (Ibs/yr) | (lbs/yr)
Green Lake 346 30.3 2.29 7.5% 275 19.8 7.2%
Green Lake :
Mill Pond 199 14.7 0.53 3.6% 140 3.2 2.3%
P‘:ic:f" N/A 604 56.7 12.9 22.8% 435 79.0 18.2%
Citywide N/A 1,149 101.8 15.8 15.5% 850 102.1 12.0%

Note: All % reductions are relative to a “No Controls” condition.

3.

Infiltration Rates. Infiltration rates used in original design calculations were not available for any
existing infiltration BMPs at the time the City’s original stormwater quality plan was prepared.
Infiltration rates used in modeling infiltrating stormwater management basins were developed
by conducting infiltration tests at 16 locations throughout the study area. WDNR printed
guidance for adjusting measured infiltration rates for purposes of average infiltration rates from
field-measured data was followed (geometric mean calculation and application of a reduction
factor). This process is detailed in Section 3.5.2 and infiltration test results are presented in
Appendix F in the Plan. WDNR review comments indicated that geometric mean infiltration rates
measured during field tests cannot be used to model stormwater basins and as such, TSS and TP
captured by these stormwater management basins cannot be credited towards reduction
requirements that may be required in the future. Eighteen stormwater management basins were
modeled with the geometric mean of measured infiltration rates. Of these, ten were in portions
of the study area eligible for grant funding and eight were in ineligible areas.

Eligible Ponds. The City of Green Lake is not a regulated MS4 and has no regulatory requirement

to achieve any specific reduction in TSS or TP. However, sometime in the future it may be

required to obtain WPDES permit coverage and TSS/TP reductions may be required. In
preparation of this potential, WDNR has indicated the following in their comments, which are
noted here for the record:

a. WDNR has indicated that two otherwise eligible basins; Oak Ridge 1 and Oak Ridge 2, may
not be infiltrating properly as evident by ponded water in a historic aerial photo.
Maintenance of these ponds will be required to take credit for any TSS and TP capture in the
future.

b. WDNR has identified two wet ponds where they feel there is unreliable data describing each
BMP’s outlet structure. Even though these BMPs are outside of the grant-funding eligible
area, no credit for any TSS and TP capture in the future can be taken until the data are
complete.

c. WDNR has stated that no credit for TSS or TP captured by a natural pond can be taken.

Page 3 of 6




Plan Updates
February 18, 2019

Table 3 below lists the stormwater management basins that cannot be credited for any TSS or TP
removal without further action taken, and the captured TSS and TP that cannot be credited.

Table 3 - TSS and TP Reduction Performance of Non-Conforming Structural BMPs

Located TSS TP
Watershed BMP Name w(i;hin BMP Type Trapped | Trapped
ity
Limits (Ibs/yr) | (Ibs/yr)

Deacon Milles Park Infiltration Basin 12 0.02
Lawson Lagoon? Wet Pond 1,945 7.3
Maplewood Yes Infiltration Basin 889 4.9
Green Lake! S Lawson East Infiltration Basin 292 1.3
S Lawson West Infiltration Basin 760 2.9

Killdeer Wet Pond 10,124 36.3
Lost Creek No Wet Pond 2,279 8.3

Pamenter Dry Detention Basin 4,566 22.2

Culligan Infiltration Basin 6 0.01
Dollar General 1 Bioretention Basin 42 0.2
Dollar General 2 Bioretention Basin 468 23

Evensong-2 Infiltration Basin 2,017 6.4

Flash Infiltration Basin 1,088 1.4

Puchyan Justice Center N Ves Infiltration Basin 7 0.03
River Justice Center NW Infiltration Basin 780 31
Justice Center South? Infiltration Basin 2,560 9.3

N Lawson Dr Infiltration Basin 378 1.6
Oak Ridge-1 Infiltration Basin 26 0.1

Oak Ridge-2 Infiltration Basin 830 1.8
WWTP Infiltration Basin 75 0.3

TOTAL 29,216 109.7

1. No BMPs are located within the Mill Pond Subwatershed.
2. TSS and TP captured by BMP increase slightly due to modification of upstream swales.

Eliminating the TSS and TP captured by stormwater management basins that are not permissible
per DNR comments results in an overall reduction in captured TSS of 14.6 tons/year and captured
TP of 109.7 Ibs/year in the overall study area as compared to the revised values provided in Table
1 above. Eliminating the TSS and TP captured by these basins results in an overall reduction in
captured TSS of 6.20 tons/year and captured TP of 43.0 lbs/year within the City as compared to
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February 18, 2019

the revised values provided in Table 2 above. The revised values are reflected and shown in red
in Tables 4 and 5 below.

Table 4 - TSS and TP Reduction Performance for Study Area with Non-Conforming Basins

Removed
Sub- TSS Load TP Load
Watershed Sub- Watershed | - din | Trapped Load In | Trapped
Watershed Area oadn rappe Reduction | ;229" | 'TaPPeC | oo duction
(ac) (tons/yr) | (tons/yr) (Ibs/yr) | (lbs/yr)
G Lak Green Lake 746 56.3 0.37 0.7% 544.0 3.3 0.6%
reen Lake
Mill Pond 199 14.7 0.53 3.6% 140.0 3.2 2.3%
P‘;‘;CZ:‘" N/A 870 73.6 9.6 13.1% 613.0 61.4 10.0%
Study Area N/A 1,815 144.6 10.5 7.3% 1,297 67.9 5.2%

Note: All % reductions are relative to a “No Controls” condition. Note that because TSS/TP loads are artificially reduced to zero at the City limits (these
reductions are not accounted for) these loads are not available for reduction by BMPs within the City limits. As a result, study area results are likely slightly

under-predicted.

Table 5 - TSS and TP Reduction Performance within City Limits with Non-Conforming Basins

Removed
Sub- TSS Load TP Load
hed Sub- Watershed
Watershe Watershed Area Load In Trapped Reduction Load In | Trapped Reduction
(ac) (tons/yr) | (tons/yr) (Ibs/yr) | (lbs/yr)
Green Lake 346 30.3 0.34 1.1% 275 3.4 1.2%
Green Lake :
Mill Pond 199 14.7 0.53 3.6% 140 3.2 2.3%
P‘:ic:f" N/A 604 56.7 8.7 15.4% 435 52.5 12.1%
Citywide N/A 1,149 101.8 9.6 9.4% 850 59.1 7.0%

Note: All % reductions are relative to a “No Controls” condition.

5. Recommended actions for the City of Green Lake regarding future stormwater quality planning

include the following:

a. Confirm existence, and configuration, of engineered outlets for Lost Creek Pond for use
in updating modeling of potential TSS and TP capture.
b. Perform maintenance activity on Oak Ridge 1 and Oak Ridge 2 basins as required to
ensure infiltration can occur per original design.
c. Obtain Stormwater Management Plans for existing stormwater management basins

designed to infiltrate runoff to learn design infiltration rates.

d. Absent of any Stormwater Management Plans for existing stormwater management
basins designed to infiltrate runoff, perform sub-surface infiltration tests at the BMP.
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e. Obtain or implement Stormwater Management Maintenance Agreements for all
stormwater management basins.

This Plan evaluated 12 sites where stormwater management facilities could be implemented to
increase TSS and TP reduction, and provided estimates for their potential TSS and TP capture.
These capture values were based on the aforementioned geometric mean of the infiltration rates
of the field tests, which, according to DNR comments, are not acceptable methods. Therefore,
the potential TSS and TP values should only be considered rough estimates, and any site moving
into a design phase in the future would be required to have infiltration rates determined per
methods acceptable to the DNR.
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Memorandum

L X VALY VYN SERVICES |

To: Amy Minser, P.E. - Wisconsin Department of Professional Services
From: Jeff Felland, P.E. — MSA Professional Services
Subject: Responses to DNR Review Comments on City of Green Lake Stormwater Quality

Assessment and Improvement Plan

Date: June 29, 2018

On April 9, 2018 the Wisconsin Department of Natural Resources (DNR) provided review comments on
the City of Green Lake Stormwater Quality Assessment and Improvement Plan (Plan) authored by MSA
Professional Services and initially submitted to the DNR on January 30, 2018. The Plan was funded in
part by DNR UNPS & SW Grant #USP-USP24231Y16. MSA responses to all DNR comments are provided
here to enable final reimbursement to the other study partners and closure of the grant.

1. Drainage areas from outside the Project Area Map which flow through natural conveyance

areas such as wetlands within the City boundaries before discharging to the river, mill pond,
or lake should be identified as outside of the scope of the grant-funded work and quantified
separately. This includes, but is not limited to drainage basins GL203, GL301, and portions
of GL300. Please update the maps to clearly indicate which areas are included in the grant-
funded portion of the study.
RESPONSE: MSA prefers to create a separate map quantifying these areas as this discussion
is likely to complicate the future use of the Plan. See attached Funding Eligible Areas Map
distinguishing areas of the project that are eligible for grant funding and those that are not.
This map will accompany the attached Plan Changes Memo that will be attached to the final
version of the Green Lake Stormwater Quality Assessment and Improvement Plan.

2. Natural ponds may not be modeled as storm water ponds.
RESPONSE: The City of Green Lake is not a requlated MS4 and is not using this plan as a basis
for receiving any reduction credits for TSS or TP. Rather they are interested in working with
area partners to improve the quality of Green Lake. If the TSS/TP reductions of natural

2901 INTERNATIONAL LANE, SUITE 300, MADISON, W1 53704-3133
(608) 242-7779 (800) 446-0679
FAX: (608) 242-5664 WEB ADDRESS: WWW.MSA-PS.COM
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features which may behave as BMPs are not evaluated, it may overstate the benefit of
alternative BMPs evaluated in this study.

3. Lost Creek and Killdeer ponds appear to be recreational ponds, not storm water ponds
based on the presence of piers located along the perimeter. Therefore, unless there is
documentation of an outlet engineered to restrict outflow sufficiently to provide a water
quality benefit and documentation of depth sufficient to prevent resuspension, these
features may not be assumed to provide water quality treatment. However, these ponds
appear to be outside of the grant-funded study area.

RESPONSE: See answer to question #2. Whether engineered or not, the reduction achieved
by the ponds is an important consideration of the plan.

Killdeer pond was inspected and its outlet structure documented and used in the SLAMM
models. While the depth of the pond is unknown, contours generated from lidar data were
used to estimate the water surface area. Wet pond depth (5 ft for permanent pool) per DNR
standards was applied to determine pond volume and performance. See Appendix D for pond
dimensional data. The pond is predicted to reduce TSS by 94% and TP by 63%.

No outlet structure was discernable from review of aerial photos or lidar data for the Lost
Creek pond. The pond is surrounded by private homes and property, prohibiting a search of
the shoreline and surrounding area for an outlet structure. It is MSA’s opinion that likely no
outlet structure exists. Contours generated from lidar data show a normal water surface
elevation in the pond of approximately 844, and the low point in the surrounding topography
is 846. Lidar data indicate a swale is present in southeast corner of the pond that would
convey overflows from the low point (overflow weir) to an existing culvert passing under State
Road 23. Downstream of the culvert runoff continues to Green Lake. The best available
information suggests that any outflow from the pond is provided by minor infiltration and/or
overflows through the low point in the surrounding topography. This configuration would
provide the highest level of pollutant reduction. To be conservative, an outlet structure
consisting of a 12-inch diameter orifice set at the permanent pool elevation coupled with a
horizontal weir 3 feet higher in elevation for larger events was assumed to estimate pond
performance. Again, while the depth of the pond is unknown, contours generated from lidar
data were used to estimate the water surface area. Wet pond depth (5 ft for permanent pool)
per DNR standards was applied to determine pond volume. The pond is predicted to reduce
TSS by 98% and TP by 65%.
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4. The following models ran with errors and should be revised to run without errors:

e BL4000-1: Pond overflows

e BL4000-2: Biofilter overflows
e PM6000-2: Biofilter overflows

RESPONSE: The models were adjusted to eliminate overflows. A comparison of percent TSS
reduction for the specific BMPs as well as the percent TSS and TP reduction for the entire
model is presented in the table on the following page. The extremely small differences in
percent reductions between the initial and updated model versions do not seem significant
enough to require updates be made to all TSS and TP reduction data in the revised Plan.

BMP Site
Model TSS TSS TP
ode
BMP Initial % | Updated % | Initial % | Updated % | Difference | Initial % | Updated % | Difference
Reduction | Reduction | Reduction | Reduction (tons) Reduction | Reduction (Ibs)
GL4000- | Lawson
56.2 56.2 23.2 23.1 0.004 11.95 11.94 0.0
1 Lagoon
S
Lawson 57.3 56.9
GL4000- West
5 S 25.9 25.8 0.02 17.0 16.9 0.2
Lawson 59.1 59.7
East
Dollar
PM6000-
5 General 40.6 40.5 78.1 78.1 0.0 30.7 30.7 0.0
2

5. Please provide documentation of swale geometry at representative locations per

http://dnr.wi.gov/topic/stormwater/documents/GrassSwales080424.pdf and velocity/scour

checks.

RESPONSE: Per Section 3.5.2 of the Plan, swales within the City were located, visually
inspected and cross-sectional geometry estimated by MSA staff through field investigations.
Swales outside of the City were identified using aerial photographs, lidar topographic data,
and Google Street View imaging, and cross-sectional geometry estimated by topographic
data. Longitudinal slopes for all swales were estimated using 2 ft contours generated from
lidar data. Specifically, longitudinal slopes were estimated using the entire swale length for
stand-alone individual swales, and the entire length of a series of swale modeled together.
For all swales a representative cross section was identified and contours used at each location
to estimate side slopes.
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Any swales observed during field investigations to have indications of scour were not included
in the models. Similarly, any swales with longitudinal slopes exceeding 4% were not modeled,
with the exception of one swale in the City in watershed PM600a. When the swale is removed
from the model there are to 0.09 fewer tons of TSS and 0.4 fewer pounds of TP removed,
again for the model specific to that portion of the study area. These values in represent 0.34%
and 0.22% of the total pounds removed in the study area, respectively. See accompanying
Memo for attachment to the January 30, 2018 version of the Plan.

Below are screen shots take from Google Earth Street View showing examples of modeled
swales.

GL207 looking northeast

-

GL209.01 looking northeast
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o .

GL302 & GL300a.01 looking northeast

GL403.02 & .03 looking northeast
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GL403.04 looking east

Page 6 of 12 P:\7400s\7410s\7417\07417025\Documents\WQ
Plan\Response to DNR Comments_20180520



Responses to DNR Comments
June 29, 2018

PM200a.02 looking west
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PM617.01 & 618.01 looking north

6. Infiltration basins (ponds with outlet elevated above the surface to promote infiltration)

should be modeled using the biofilter device in WinSLAMM, not the wet pond device. The
static infiltration rate from grass swale infiltration rate testing may not be used. The native
infiltration rate should be based on site-specific soils infiltration or onsite infiltration
testing. Side infiltration rates should be set to 0.001.
RESPONSE: Please explain the Department’s basis for requiring use of the biofilter device as
opposed to the infiltration basin device. It is MSA’s opinion that use of the biofilter device
requires knowledge about underdrains, engineered soil, and rock storage areas to which we
do not have access. Since infiltration basins require application only of geometric data from
available sources (field inspections, aerial topography), and infiltration rates which were
physically measured, it would seem that this is a more reasonable application of the model in
the absence of a strict requirement. Justice Center North, Justice Center South and Flash
infiltration basins were modeled using a wet pond BMP node as the outlet device
configurations were more complex than what the biofiltration basin BMP node is capable of
modeling. The basin’s outlet configuration was more accurately modeled, and the infiltration
rate accounted for, using the wet pond node.

Please explain the Department’s basis for not allowing measured infiltration rates to be used
throughout the study area. Testing was completed at 16 sites using double ring infiltrometer
equipment and a geometric mean rate was determined throughout the City as documented
in the report appendix. The measured static infiltration rate was applied to swales by dividing
by two to determine a dynamic rate as required for swales, differentiating the data from
horizontal infiltration practices. Conducting infiltration tests at every existing and proposed
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basin location was outside the scope of work. Infiltration tests were conducted at 16 locations
throughout the study area. Additionally, it is the opinion of MSA that infiltration rates
generated from geometric means of test data and applied to other locations in the City is
more reliable than simply applying infiltration rates assigned to soil textures listed and
mapped by NRCS soil map units. Experience shows soil characteristics can vary widely within
an NRCS map unit.

A sensitivity analysis was performed to evaluate the effects of using a side infiltration rate
fraction of 0.01 (as modeled) and 0.001 (updated). The small differences in percent reductions
between the initial and updated model versions shown in the table below do not seem
significant enough to require updates be made to all TSS and TP reduction data in the revised
Plan.

TSS % Reduction
BMP —
Initial (0.01) Updated (0.001)
South Lawson East 59.7 59.5
South Lawson West 56.9 56.6
Maplewood 13.2 134

7. Dry ponds (ponds with the outlet on the bottom), should be modeled as wet ponds with no

permanent pool and the outlet at the surface of the pond. In general, these should only
provide minimal credit but may enhance treatment efficiency downstream due to peak flow
attenuation.
RESPONSE: The only dry detention basin modeled was the Pamenter dry basin. Design plans
showed piped outlets from the basin, indicating a dry detention basin configuration.
However, per City comment, the basin has no pipes draining the basin, and the basin overflows
from a weir shaped into the berm. For small storm events (events encompassed by the
average annual rainfall used for TSS and TP reduction modeling), the basin does not overflow,
and runoff infiltrates. It is acknowledged that a more accurate BMP label might be infiltration
basin as opposed to dry detention basin.

8. On Page 21 of the report, Table 11 lists both cubic yards of leaves collected and tons of
leaves removed. The per the note, a conversion of 4 tons per cubic yard was assumed. As
this translates to a density of 296 pounds per cubic foot which is approximately twice the
unit weight of concrete, the Department questions the accuracy of this assumption.
RESPONSE: The City has provided revised data regarding leaf collection tonnage values in the
table. The updated values are shown in the table on the following page.
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Removed
Year
Cu yd Ton
2014 780 195
2015 610 152.5
2016 750 187.5
2017 705 176.5

9. For the existing storm water BMPs which treat area draining to the MS4 system within the
Project Area Map, it is not clear how much detail regarding the outlets was determined

10.

from plans and field measurement vs. assumed based on less reliable sources. Please

provide this information.

RESPONSE: Please refer to the notations in the HydroCAD data in Appendix D of the
report. Notation of source data is included for all BMPs. Plans for the majority of stormwater
management ponds were provided by the City. Additionally, many ponds were investigated
in the field by MSA staff to gather missing or incomplete outlet structure data. Pond areas
were estimated from lidar contour data where construction plans were unavailable.

Please provide additional information on the Maplewood and Oak Ridge infiltration basins

as the actual locations are not clear from a review of aerial photos.

RESPONSE: Maplewood infiltration basin is located off White Oak Street in the southwest
portion of the City, uphill and west of S. Lawson Drive. Oak Ridge-1 and 2 are located west of
Commercial Avenue between County Road A and South St in the northeast portion of the City.

See screen captures on the following pages.
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Oak Ridge
-1 and -2

11. Two of the proposed ponds, Ernest Street and City Park have some area mapped with
wetland indicator soils. If these projects are pursued, a wetland delineation or
determination should be conducted early in the project planning process.

RESPONSE: Noted. Should stormwater management projects be proposed at either of the
sites wetland determinations/delineations will be conducted very early in the project planning
process so that siting and sizing of ponds can be adjusted as necessary.
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PROFESSIONAL SERVICES‘J

City of Green Lake Stormwater Quality Assessment and Improvement Plan
REVISED Appendix E - Vegetated Swale Data Summary

General Notes: Swales in green shaded Subwatersheds are eligible for grant funding.

Only eligible swales had side slopes field measured.

Side slopes of ineligible swales were estimated using 2-ft contours derived from LIDAR data.
All swale bottoms widths were zero.

Vegetated Swales Within the City of Green Lake

Drainage Total Swale Longitudinal Average of Estimated
Swale Watershed | Subwatershed Area Length Slope Measured Side Side Velocity
Group ID ID ID (ac) (1) (ft/ft) Slopes Slopes (ft/sec)
(H:v) (H:v)
1! GL204a.01 2.7 327 - 0.016 6:1 N/A 0.69
2! GL212 11.7 684 - 0.009 9:1 N/A 0.83
GL213.01 0.2 104 - N/A 8:1
GL213.02 0.2 52 - N/A 8:1
312 GL213.03.1 5.9 401 - 0.008 10:1 N/A 0.48
Green Lake GL213.04 1.1 193 - 14.7:1 N/A
GL213.05 0.7 132 - N/A 8:1
4 GL403.01 26.5 346 - 0.009 5.8:1 N/A 0.90
5 GL403.02 3.0 875 - 0.031 8:1 N/A 0.68
6 GL403.03 0.5 573 - 0.035 8.7:1 N/A 0.49
GL403.04 0.5 749 - 0.035 N/A 8:1 0.49
7 PM200a.01 1.5 - 289 0.025 N/A 8:1 0.63
73 Puchyan PM200a.02 3.9 - 322 0.025 6.7:1 N/A 0.63
3 River PM201.01 0.6 - 122 0.035 14.4:1 N/A 0.50
PM201.02 0.4 - 115 0.035 4.4:1 N/A 0.50
9 PM401.01 2.2 - 693 0.004 8:1 N/A 0.50




City of Green Lake

Stormwater Quality Assessment and Improvement Plan
Appendix E — Vegetated Swale Data Summary
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PM401.02 2.0 - 505 0.004 4:1 N/A 0.50

PM401.03 33 - 784 0.004 7.4:1 N/A 0.50
10 PM406.01 11 = 342 0.016 N/A 81 0.50
B PM407.01 24.6 - 1,387 0.006 26.9:1 N/A 0.72

PM407.02 12.6 - 741 0.006 20:1 N/A 0.72
b PM409.01 0.8 - 245 0.003 23.3:1 N/A 0.20

PM409.02 37 - 288 0.003 10.7:1 N/A 0.20
13 PM411.01 0.2 = 200 0.038 N/A 12:1 036
14 PM501 0.7 = 87 0.022 N/A 10:1 0.50
154 PM600a 11 = 278 0.050 9.6:1 N/A 0.72
16 PM601a.01 05 = 387 0.013 N/A 10:1 1.13
17 PM607b 11 = 309 0.012 N/A 4:1 0.43
18° ouch PM611.01 32 - 429 0.018 23.3:1 N/A 2.08
193 ‘;;VZf” PM612 18 - 112 0.020 4.7:1 N/A 0.93
20 PM613.01 0.7 - 475 0.020 9.3:1 N/A 034
21° PM614.01 11.2 - 1,539 0.010 16.4:1 N/A 1.60
22 PM618.02 05 - 283 0.018 6.7:1 N/A 0.35
23 PM619 3.9 - 1,449 0.013 8.7:1 N/A 1.02

Subtotal - 4436 | 11,378
TOTAL | 134.6 15,814

=

Swale group located in Mill Pond Subwatershed.

2. Swale group includes reaches within and outside of the City and therefore includes 505 ft of swales from watersheds GL213.01 and GL213.03.01
outside of the City.

Side slope not grassed. No TSS or TP reduction credit.

Longitudinal slope exceeded 4%. No TSS or TP reduction credit.

5. Velocity exceeded maximum allowable velocity of 1.5 ft/s. No TSS or TP reduction credit.

AW
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Vegetated Swales Outside the City of Green Lake

Drainage Longitudinal Average of Estimated
Swale Watershed | Subwatershed Area Total Swale Slope Measured Side Side Slopes | Velocity
Group ID ID ID Length (ft) (ft/ft) Slopes (H:V) (ft/sec)
(ac)
(H:V)

St GL201.01 1.6 633 - 0.011 N/A 4:1 0.81
GL201.02 2.1 594 -- 0.011 N/A 4:1 0.81

25! GL205.01 0.8 323 - 0.020 N/A 8:1 0.33
26! GL206 0.5 167 - 0.003 N/A 4:1 0.10
271 Green Lake GL207 13.2 2,210 - 0.004 N/A 4:1 0.93
GL209.01 0.8 357 - 0.016 N/A 4:1 0.99

28! GL209.02 0.5 209 - 0.016 N/A 4:1 0.99
GL209.03 0.9 618 - 0.016 N/A 4:1 0.99

29 GL300a.01 3.0 688 - 0.005 N/A 4:1 0.51
303 GL302 27.6 1,183 - 0.022 N/A 4:1 1.64
31 PM411.02 0.6 - 685 0.027 N/A 12:1 0.21
392 PM601b.01 3.2 -- 1,171 0.019 N/A 8:1 1.27
Puchyan PM601b.04 0.6 - 385 0.019 N/A 8:1 1.27

33 River PM613.02 0.6 - 290 0.010 6.7:1 N/A 0.17
34 PM617.01 9.0 - 1,185 0.026 5:1 N/A 1.38
35 PM618.01 143.5 -- 3,434 0.015 N/A 40:1 1.18
36 PM620.01 28.4 - 1,069 0.005 N/A 24:1 0.70

Subtotal - 6,982 8,218
TOTAL 396.3 15,200

1. Swale group located in Mill Pond Subwatershed.
2. Swale group includes reaches within and outside of the City and therefore includes 385 ft of swales from watershed PM601b.04 within the City.
3. Velocity exceeded maximum allowable velocity of 1.5 ft/s. No TSS or TP reduction credit.
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