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RE: Docket R-2012-23, In the Matter of: Concentrated Animal Feeding Operations {CAFOs)): Proposed
Amendments to 35 lll. Adm. Code Parts 501, 502, and 504

Dear Members of the Board:

Maurer-Stutz, Inc. is consulting engineering and surveying firm headquartered in Peoria, lllinois. We
have a multi-discipline staff including specialists in Agriculture, Civil, Environmental, Professional Land
Surveying, Structural, Transportation, Water and Wastewater engineering. Brief resumes for James L.
Evans, PE and Terry L. Feldmann, PE, two of our agricultural engineers, are attached for reference.

Our agricultural staff specializes in consulting on livestock and poultry facilities. We are NRCS certified
technical service providers and work extensively with the NRCS Environmental Quality Incentives
Program (EQIP). We have developed over 100 Comprehensive Nutrient Management Plans (CNMPs).
Although we provide planning, design and construction phase engineering services for new livestock
facilities, our most common services involve existing livestock producers and facilities where we help
them properly expand operations and/or maintain compliance through establishing best management
practices and updating nutrient management plans. We design livestock facilities including manure
management systems and have developed hundreds of construction plans pursuant to the Livestock
Management Facilities Act regulations. As such, we believe that our comments and questions should
help establish a more clear set of regulations that equitably balance protection of our state’s
environment, economy and livestock industry.

Generally, we believe that IEPA has proposed a good rule. While we have not reviewed all comments
and testimony in this matter due to the amount of time required, we do want to note that we support
and agree with the comments made by Ted Funk, PE and David Trainor, PE, PG. With that said, we
believe that there are additional comments and questions worthwhile adding and these follow.

We first propose that it is worthwhile to comment related to the testimony of Samuel V. Panno, Dekalb
hearing. Mr. Panno appears to recommend prohibitions of livestock facilities and application of
livestock waste over broad areas of lilinois. His recommendations are extreme and lacks sufficient basis
given the economic impact of his recommendations. Livestock is and has been produced in the driftless
areas of lllinois and other states where there is less than 25 feet of unconsolidated material and less
than 50 feet over carbonate (potentially karst) bedrock for many years without widespread problems.
Panno suggests as a basis to use his revised version of lilinois Map-8, 1997 Weibel and Panno (1997)
attached to his prefiled testimony as Figure 1. It appears that he enlarged the shaded karst regions of
this map in Northwest lllinois and changed the term to “karst areas” rather than the original map “karst
regions”.

We believe that prohibiting land application and livestock facilities in broad areas is not warranted,
especially by Panno’s recommendations and maps. To illustrate with maps as an example, a significant
part of Jo Daviess County has sufficiently impermeable shale bedrock above the carbonate (potentially
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karst) bedrock. Further, there are other areas with a thin maybe less than 10 feet thick layer of
carbonate (Sulurian) over the impermeable Maquoketa shale which acts as an aquitard to protect the
carbonate aquifer below. Spreading in areas where protected by shale bedrock or in the Eastern part of
the County where there is Glacial Till (Diamicton-og-Ogle Member of Glassford Formation) is relatively
safe to ground water (see attached ISGS Surficial Geology Map Open File Series OFS 2000-8b). Use of
Panno’s Figure 1 or his recommendation of thickness of unconsolidated materials would prohibit CAFOS
and land application of manure in all of Jo Daviess County even though there are numerous areas of
sufficient aquitards providing protection.

An appropriate tool as commonly used in development of CNMPs by many technical services providers
(TSPs) is the USDA’s Web Soil Survey which gives information on soil type, water table, etc. to a depth of
72 to 80 inches below the surface including where present depth to bedrock. We use this tool in our risk
assessments to help determine which management practices are needed for a particular field or facility.
Panno also discusses soil macropores and related potential contamination of karst aquifers. While
macropores do increase risks to shallow aquifers, there are practices to sufficiently offset these risks
such as tillage and incorporation of manure which destroys or otherwise interrupts macropores. We do
believe that the provisions section 502.620 h) i) and j) provide a reasonable balance to protecting
ground and surface water. Understand that an owner, operator and their nutrient management plan
developer can always follow a plan that is more protective than contained in these provisions if they
believe in their judgment that it is necessary to protect the environment.

We suggest that Section 501.404 b) 3) would read better/clearer if the first part of the second sentence
read as A-coverandpad A temporary stack should be covered or other control must be provided ....

We suggest that Sections 502.104 b) and 502.106 b) 1) would read better/clearer if the first part of the
sentence read as Pollutants are discharged from the production area into waters ....

Regarding section 502.201 a) 12} and 13), can you define stormwater pollution prevention plan and spill
control and prevention plan with regard to these regulations?

Regarding section 502.320 w) 8), can weather forecast records from any of the nearest available
reporting station be used? What are the requirements for forecasts? TV? Radio? Public Internet
source? Maybe this section should be referenced to 502.620 d)?

Regarding section 502.320w) 7), it is difficult in many cases to document the location and acreage of
each site used by off-site recipients when the manure is transferred to a third party. When manure is
brokered or otherwise sold and the recipient transfers the manure and it is out of the control of the
owner and operator after it leaves the production area, specific documentation may not be available or
attainable. Federal regulations at 40 CFR 122.42 e) 2, 3, OR 4{iii) do not require details about the off-site
location or acreage. We suggest that the sentence end after the word “tons.”

Comments related to NPDES Permits, Annual Report (section 502.325): To date we have not seen a
form from IEPA on which to provide the data required for the annual report. Would it be possible to
require the agency to provide a form that may be used to submit this data? We realize that some of the
data would simply be attachments of manure or soil tests and related nutrient management calculations
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but much of the data submittal could be simplified and more uniform by utilization of an annual report
form.

Is Section 502.505 h) related to land application areas not under the control of the owner or operator?
If so, there may be simply an agreement that a third party receives the livestock waste. The agreement
may be with a tenant or operator of the land and not with the landowner. A tenant is typically
responsible to have the agreement with the landowner. What is the need for this provision as we do
not understand the purpose or justification? It does not seem to be required by Federal regulations.
Land application areas not under the control of the CAFO owner or operator may not be part of the
Nutrient Management Plan. Third party transfers can be an annual, multi-year agreement or may only
be once or twice every five years.

Section 502.515 d) 3) replace the word ameunt-with rate per acre.

Section 502.515 e) 1) we believe that nutrient management plans can be developed and implemented
based on common management units with respect to the nutrients per acre where multiple fields would
have the same rate per acre of nutrients if the crop rotation and soil tests are essentially the same.
After determining and listing which fields share rotations and similar soil test, the fields can be grouped
into management units. This will make plans much easier for owners/operators to understand and
implement. We ask if this can be allowed rather than on a field specific basis. Note that risks
assessments would still be completed on a field specific basis.

Section 502.620 k) proposes to reduce the application rate where the depth to seasonal high water table
is less than 2 feet. What is the purpose of this provision? This provision seems appropriate for sandy or
otherwise high porosity soils. However, there are many soils with a dense clay layer, a clayey glacial till
(diamicton) or other relatively impermeable soil layer causes a perched seasonal high water table as
opposed to an apparent water table which may be connected to resource water or aquifer. Depending
on the soil conditions at the time of application, the rate of application need only be limited by what the
soil can absorb or infiltrate. A perched water table is common in lllinois and generally indicates that
there is a soil layer providing protection to ground water as it preventing/restricting vertical flow.

We believe that it is important to protect the environment, especially the waters of our while having a
reasonable balance in regulating our state’s livestock industry. While this rulemaking is not an easy task,
we encourage you to carefully consider additional regulations so that we maintain less confusion and
more consistency with our regulations, particularly the Environmental Protection Act and the Livestock
Management Facilities Act regulations.

Thank you for your efforts and consideration of our comments in this rulemaking.

Respectfylly submitted %

By: Terry L. Feldmann, PE James L. Evans, PE

Attachments: Resumes, ISGS Surficia! Geology Map Open File Series OF$ 2000-8b
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Service List

Claire A. Manning, William D. Ingersoll
Stephanie R. Hammer

Brown, Hay & Stephens, L.L.P.

P.O. Box 2459

Springfield, IL. 62705-2459

Jane McBride

Assistant Attorney General
500 South Second Street
Springfield, IL 62706

Matthew J. Dunn

Office of the Attorney General

69 West Washington Street, Suite 1800
Chicago, IL 60602

Deborah J. Williams and Joanne M. Olson
[linois Environmental Protection Agency
1021 North Grand Avenue East

P.O. Box 19726

Springfield, 1L 62704-9276

Alec M. Davis

[llinois Environmental Regulatory Group
215 East Adams Street

Springfield, IL 62701

Nancy Erickson/Bart Bittner/Paul Cope
Illinois Farm Bureau

1701 N. Towanda Avenue

P.O. Box 2901

Bloomington, IL 617022901

Jim Kaitschuk and Tim Maiers
Hlinois Pork Producers

6411 S. Sixth Street

Frontage Road East
Springfield, IL 62707

Warren Goetsch and Shari L. West
Illinois Department of Agriculture
P.O. Box 19281

801 E. Sangamon Avenue
Springfield, IL 62794

Jessica Dexter

Environmental Law and Policy Center
35 E. Wacker Drive

Suite 1600

Chicago, IL 60601

Jack Darin

Sierra Club

70 E. Lake Street, Suite 1500
Chicago, 11. 60601

Lindsay Record

[llinois Stewardship Alliance
401 W. Jackson Parkway
Springfield, IL 62704

Mitchell Cohen and Virginia Yang
[llinois Department of Natural Resources
One Natural Resources Way

Springfield, IL 62702

Stacy James and Kim Knowles
Prairie Rivers Network

1902 Fox Drive, Suite G
Champaign, IL 61820

[llinois Department of Public Health
535 West Jefferson
Springfield, 11 62761

Albert Ettinger
53 W. Jackson, Suite 1664
Chicago, IL 60604

Marvin Traylor, Executive Director

Illinois Association of Wastewater Agencies
241 N. Fifth Street

Springfield, 1L 62701

Ann Alexander

2 N. Riverside Plaza
Suite 2250

Chicago, IL 60606
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Service List

Brett Roberts and Matt Robert
US Department of Agriculture
2118 W. Park Court
Champaign, IL 61821

Ted Funk

University of Illinois Extension
332E Ag Eng Science Bldg.
1304 W. Pennsylvania Avenue
Urbana, IL 61801

Jim Fraley

Illinois Milk Producers Association
1701 N. Towanda Avenue
Bloomington, IL 61701

Laurie Ann Dougherty, Executive Director
Illinois Section of the American Water Works
545 S. Randall Road

St. Charles, IL 60174

Illinois Beef Association
2060 West Iles Avenue, Suite B
Springfield, IL 62704

Karen Hudson

Families Against Rural Messes Inc.
22514 W. Claybaugh Road
Elmwood, IL 61529

Hlinois State University
Campus Box 5020
Normal, IL 61790-5020

Ester Liberman

League of Women Voters of Jo Davies
County

815 Clinton Street

Galena, 1L 61036

]. Ronald Lawfer
14123 Burr Oak
Stockton, II. 61085
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Kendall Thu

[llinois Citizens for Clean Air and Water
609 Parkside Drive

Sycamore, IL 60178

Jeff Keiser, Director of Engineering
Illinois American Water Company
100 North Water Drive

Belleville, IL 62223

Danielle Diamond

Hlinois Citizens for Clean Air and Water
Diamond & LeSueur, P.C.

3431 W. Elm Street

McHenry, IL 60050

Arnie Leder
1022 N. 40th Road
Mendota, IL 61342

Brian J. Sauder
Illinois Interfaith Power & Light Campaign
1001 South Wright Street, Room 7
Champaign, IL 61802
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TERRY L. FELDMAN, PE

ENGINEERS

maurerstutzinc.com

PROFILE

Terry has extensive experience in a
variety of agricultural systems and
projects including livestock housing and
waste systems, ponds/lakes/dams, soils
and geotechnical investigations, Nutrient
Management Plans and energy efficiency.
Mr. Feldmann is an author and popular
speaker on topics of livestock housing,
waste treatment and storage systems,
livestock ventilation and heating systems,
odor control and designing for energy
efficiency. Terry joined Maurer-Stutz, Inc.
(MSI) in 2004 when Maurer-Stutz
acquired Feldmann & Associates and has
been actively growing and managing MSI
agricultural services.

LICENSE/REGISTRATION

Professional Engineer - Illinois (1998)
Professional Engineer - Indiana {2003)
Professional Engineer - Arkansas (2006)
Professional Engineer - Wisconsin (2010)

EDUCATION

University of lllinois, Urbana-Champaign
B.S., Agricultural Engineering (1992)
Structures and Environment Specialization

ADDITIONAL CERTIFICATIONS
Certified Technical Service Provider
(USDA-NRCS)

Arkansas Natural Resources Commission,
Certified Nutrient Management Planner
Illinois Department of Agriculture,
Certified Livestock Manager

PROFESSIONAL AFFILIATIONS
American Society of Agricultural and
Biological Engineers {ASABE)

ASABE Professional Engineering Institute
Order of the Engineer

National Society of Professional Engineers
lllinois Society of Professional Engineers
linois Pork Producers Association

Hllinois & Woodford County Farm Bureau

SURVEYORS

PRINCIPAL/SENIOR PROJECT MANAGER

RELATED PROJECT EXPERIENCE

New Dairy Facility Planning, Design and Permitting,
Tradition Dairy, Jo Daviess County, lllinois

Senior project manager for planning, design and permitting
and construction phases for a new 5000 head dairy farm.
Project included a heated, plug flow digester system in a
concrete tank with rigid cover, CHP gas use, solids separation
and clay-lined, earth effluent-storage ponds. Planned and
designed new barns, waste storage, and site layout for entire
farm. Conducted project public hearing with client and lllinois
Department of Agriculture. Managed design and survey staff
on-site topography survey, soil borings and rock coring, site
investigation, access road/entrance/stream crossing, grading
plan, design of waste handling/treatment/storage
components, storm water pollution prevention plan, nutrient
management plan and construction layout and observation.

Multiple Dairy Farm Improvements, ElImwood Farms, LLC
(F/K/A Inwood Dairy, New Horizons Dairy and Hill Crest
Dairy), ElImwood, Illinois

Project manager for feasibility study, planning, design and
permitting and construction phases of dairy farm
improvements including feasibility study for anaerobic
digestion with biogas cogeneration of electricity and heat
recovery for use at the farm and sale of excess power.
Evaluated three alternatives including heated, complete mix
and plug flow digester systems in concrete tanks with flexible
covers and a covered, ambient temperature lagoon system
with biogas recovery. Retained and co-authored digester
feasibility study report with Mark Moser, RCM digesters.
Conducted and managed on-site topography survey, soils/site
investigation and soil testing plan. Designed and developed
plans and project specifications for concrete waste
handling/treatment/storage components {reception tank,
digester tank and solids stack bunker), site grading, waste
transfer systems (gravity sewers and pump/force-mains) and
ancillary components.

Planning, Design and Permitting for a Swine Facility
Digester, APEX Pork, Knox County, lllinois

Project manager and tead engineer for planning, design and
permitting of a heated, complete mix system with an earthen-
clay lined digester with flexible cover. Conducted on-site
topography survey and developed grading plan. Developed
plan for and coordinated soil boring and testing investigation.
Coordinated design with RCM Digesters to meet specific
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JAMES L. EVANS, PE

ENGINEERS

maurerstutzinc.com

PROFILE

Jim has extensive experience in planning
and conducting studies for federal project
measures, comprehensive nutrient
management plans and manure and
wastewater handling, storage and
treatment measures, including anaercbic
digesters.

With the Natural Resources Conservation
Service (NRCS) he gained experience
performing inventories, evaluating data
and working with stakeholders to develop
Environmental Impact Statements for PL-
566 Watersheds.

With Maurer Stutz, Jim has designed or
participated in the design of a wide
variety of conservation practices, earth
dams, animal waste management
facilities and oil and chemical
containment facilities. He has also served
as a consultant to the Council for
Sustainable Biomass Production.

Jim retired as the NRCS State
Conservation Engineer in lllinois after a 35
year career with that agency. Jim joined
Maurer-Stutz in 2007.

LICENSES/REGISTRATION
Professional Engineer - Missouri, 1980
Professional Engineer - lllinois, 1999

EDUCATION

University of Missouri, Columbia,

B.S., Agricultural Engineering

University of Missouri, Graduate Studies,
Agricultural Waste Management

Utah State University, Graduate Studies,
Soil Mechanics

PROFESSIONAL AFFILIATIONS
American Society of Biological and
Agricultural Engineers

Hlinois Land Improvement Contractors
Association

Champaign-Urbana Hydraulic Engineers

SURVEYORS

SENIOR PROJECT MIANAGER/ ENGINEER

RELATED PROJECT EXPERIENCE

Illinois Urban Manual Development, Champaign, lllinois
Co-authored original Hlinois Urban Manual in 1995 while the
Assistant State Conservation Engineer for USDA-NRCS, lllinois.
As State Conservation Engineer, reviewed all engineering
practices edited or added to that document.

Middle Fabius River Watershed Environmental Impact
Statement, PL566 Small Watershed Protection Program
Supervised engineers and technicians performing surveys and
gathering inventory information for the State Planning Staff.
Assisted in evaluation of aiternatives and participated in
public meetings and reviews of draft Environmental Impact
Statement (EIS), developed in compliance with federal
Principles and Guidelines.

Comprehensive Nutrient Management Planning in lllinois
Developed the first Statement of Work for CNMP’s in Illinois.
Provided training to NRCS and partners in development of
CNMP’s. Have developed or participated in the development
of more than 30 CNMP’s for producers in lllinois. All CNMP’s
have been approved by NRCS and some are documents
supporting applications for NPDES permits.

Bark River Study, Village of Merton, Wisconsin

Supervised surveys, performed hydrologic and hydraulic
calculations, assisted hydrologist in unsteady state model
development of potential breach of Rolling Mill Dam.
Provided recommendations for measures to include in the
emergency action plan required by the Wisconsin DNR.

Northwest  lllinois  Manure  Management  Study
Led a team of NRCS engineers and technicians working with
the Illinois Environmental Protection Agency and Soil and
Water Conservation Districts to recommend and develop low
cost manure management systems to address environmental
concerns associated with small animal productions facilities in
five Northwestern lllinois Counties.

Consultant to The Council for Sustainable Biomass
Production

Served as special consultant to the Council for Sustainable
Biomass Production. Provided input to draft standard for
Sustainable Biomass Production, including readily available
tools for evaluating and planning conversion of crop land
acres to biomass production and to document compliance
with the standard. Recommended standard language that
made it more practical and enforceable.
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i i, G SURFICIAL GEOLOGY MAP, JO DAVIESS COUNTY, ILLINOIS

Matthew H. Riggs

SURFICIAL SEDINILNTS

HUDSON £PISODE
(postglacial. younger than 12,000 yeurs old)
N Cehokin Formation
Silt, elay, and send, stranfied: occuss in modsm ereck valleys

and river channels and is 5 - 25 few thick  Includes significant amounts
of redeposited locss. Overlizs thick sand and gravel (Henry Foomation)
in l'H: doodphin and baekwater channcls o the broad Mississippi River
valley

WISCONSIN EPISODE
{approximately 55,000~ £2,000 yearsold)
F | Henr Formation
Sand and gravel, stmified, upto 200 feet dhick in tie Mississippt
Riversalley Can inctude up to 20 fret of surfieial dune sand.

@7 Parkiand Sund Facies
Sund, well sonted, sratificd, appranimately 5+ 30
feet thick; oceurs as shect sand or dune sand. Mappzd on
uplarnds and in sowme regions of the Mississippi River valley
overlying the lfenry Farmation.

L* | #Fqualuy Fornuation
Silt and eloy, lanurnaiced; oceurs as slachwater lake deposits aloag
iz Menamines Riser, Little Menomines River, Sinsinawa River,
Galena River, Rush Creck, and Apple River in western Jo Davicss County

1 Peoria and Roxana Stlis
Silt (loess). Mapped only where > § firef thiek and where glacial 1l

is absent. 1 eached of carbonates from typically 4 - 12 fect balow the
land surface. Loess covers most of the county, and gradual}
decreases in thickness from 35 feet in weslero oreas. to 15~ 20 fectin
central arcas, to § to 10 fect in northeastem creas un unemnded uplands
Peoria Siit composes most of the uni, with the underying Roxana Stht
<5 feetthivk. Loveland Silt (NNlineis Episode locss and colluvium).
containing the Sangamuon Geosal, may be present benenth Wisconsin
Episode locss m unglacisted wus

Flooding by glacial mehwetess in the Mississipp: River valley, elickstion during the flinois
Episode, dist stacms dusing the Iast glacial eptsade aml imters= prriglacial erusian helped o
create 2 diverse and comples succession uf surficial deposiy in Jo Daviess County, Dinois The
deposits formed by thess evests inclode ghacial till, locss (windblown silt), lacusiring or lake
sediments, outwash sand ard grove) deposits alory the Mitsissippi River valley, and modemn
stream ds-rosiu. Muvh of Jo Daviess Cousty i3 in nf the *Dnftess Arca® of inois
(Trowbridye and Shaw. 1916; Frye, e1ul, 1969; Willmas end Frye, 1969; Willman, ctal, 1989;
The Drifiless Anen, which appareatly escaped glaci.sion, includss portions of nortinvest Ulinois,
soutiem Wisconsin and Towa. In these unglaciated uplends, aely bedrock,
residuum, and calizn (w ind blown] deposits derived from the ancient alluvium in the Mississippt

SANGAMON EPISODE
(opproximately 130,000 - $5,000 vears old]
Noadvpaosttion, erosion of weathering ot underlying units (firmation

River velley are present. Previous workers inclded s keger puntion of Jo Daviess County within of Smigamon Geosol)

the baurdary of the Mlinnan glacial deposits. based on the ocowreree of erzatics { Trowbridge

ard Shaw, 1916; Frye, et al, 1969; Willman and Fryz, 1969; Willman, et al, 1989). This map ILLINUIS EPISODE

limity the ares covered by the Ulinoin Episode Glichasion tothe erea where the Ogle Til) (approximately 200,00K - 130,000 years old)
t 1 | Teneriffe Sih

Member of the Glesford Farmation i5 present. greatly reduring the erea considered covered by
placial dimicton . Within the mq:par boundary (dashed e} in Jo Daviess County. glwia) dalt
jeksess ranges from 1010 7% fect: Soeme portions of the county beyond shis limit of giasia) €1
may kave bovn covered by thin glacial deposits which have been subseguently eroded. This is
evident from the prosence of large placial ermativs found along many of the sgcams and gullics
outside of the glacia! buundary (Willman and Frye, 1969: Willinan, e ol 1989). Eviderwe of
pre-Nlinvinn ghcial d‘.‘fmsis was foucd approximately 1 5 miles west of Harover (Trowbridue

rd Staw, 1915} 1md 1.4 miles southeast of Fast Dubugne (this siudy]. The extent of these
deposits wos too smull o be shown &t this map scale. Pre- Minoiea tl] is common west of the
Mississippi River in southeastern lowa

Silt and elay, massive or luminated. along Applk River and South
Fork Mnd Run 1n castera Jo Daviess County north of the Il imote Fpisode
slacial margin. These I 1 d vers depusited in slavk
akes in valleys dommed by glacial ice or outwash

L& | QOgle Member of Glasford Formation [5 - 50 fuet thick)

Diamicion. yellow- brown 1o grey; \aries @ texture om sandy loam.
loam, sik loaxm, zod silty clay: includes lenses of interbedded sand and
eravel; the Semganion Geosol vecurs in the upper 5 - 7 foeet. This unit ts
overlan by $ - 10 feet ot Wisconsin Episods losss and is 1ypically underlun
by 0- 15 fect of msiduunt or sorted Quaternary drift ebove bedrock.

ORDOVICIAN AND SLURIAN BEDROCK
b | Bedmck (at surface or below = 3 feet of locss, collovium, diemicten or
resulium)
Dolomite and shak of die Gulena ond Platteville Gruups (dolomite).
Maquoheta Group (Ordovician shale), und undivided Silurian dolomites.
The residuum on dolomile s a red elay, 0 - 4 fict thick, formed by chemical
alteration of bedrock; itis sumetimes undarlain by 1 foot of dolomite send.

Groundwater is tsed by most of the residenss of Jo Dat less Coimry, aid 15 the sole source of
rable water i most sum) areas I the Mississippi River valley. thick sand and gravel (Ienry
ormation) is 3% impostact wates- beening unit 1n uplaads, water wells draw primzrily fom the
fractured dolomite bedrock. In some areas, the Hlenry Formativn has been mined for its sand and
gravel resources. Smaller sand deposits oveur within the Ogle Member ull.

Prior to glaciztion dising the [Hinais Episode, the Apple River flowed saetheast along the
present consses of the South Fork ol the Apple River, Mud Rur and ancesirel Yellow Creel. As
glaviers sdvimeed westward into the courty, drainege along te Apple River was dammedd,
torming 2o ice-margizal lake. The water lovel in this bike rose and cventually breached the
lowest point & the valley wall nieer the sortheast end of' the Apple River Canyoa (McGerry,
2000; Riggs et al, 2000) and caned Apple River Canyun gorge (Trowbridge and Shaw, 1916;

Willmen mmd Frye, 1989)  These kke sediment ware meppod i Teneritle Silt in tha valleys of

Apple River, Clear Creck, South Fork, and Wolf Creek - ?V.mnw Land
1 wam

Data uswd 1 create this map were compiled fom imois Stz Geulegical Survey well logs, I

fllimois Depastment of Transportation borings, project field ehservatons. projeet explarstony EE Muncipatity

borings and Urited States Deperment of Agricukure soil survey maps [Tegeler, 1996). The soil XSS suwee pak

maps nere instumental for determining soil paren materials to 2 depth of § teet Units
discemible froen the soi) maps inchude Crhokia Formation, Prrklend Sand Feeics of the Henry
Purmetion. smd ead gravel of the Henry Furmustive, Peorks Silt, and bedrock.
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