CHAPTER 6

WATERSHED PLANNING

6.1 Introduction

A standardized approach to watershed planning is required throughout Cook County to co-
ordinate the District’'s efforts to implement its Cook County Stormwater Management Plan
(CCSMP). Detailed Watershed Plans (DWPs) will be developed for all major watersheds
and will serve as standardized documents to help guide the District as it develops a Capital
Improvement Program (CIP). Previous planning efforts have been conducted by various
organizations, and will be used in the development of DWPs where applicable. This chapter
provides guidance for merging findings from previous flood remediation efforts in Cook
County with new data and evaluations done to develop effective and consistent DWPs.

6.2 Status of Watershed Planning in Cook County

Local, state, and federal agencies have conducted comprehensive stormwater planning
(Table 6.1) efforts as a part of their watershed planning programs for the following water-
sheds within Cook County: the North Branch of the Chicago River, Lower Des Plaines Tribu-
taries, Calumet-Sag Channel, Little Calumet River, Poplar Creek and Upper Salt Creek.
Where possible, previous planning information should be included and built upon in develop-
ing DWPs to take advantage of earlier efforts.

6.3 Planning Methodology

6.3.1 Organization of Detailed Watershed Plans

DWPs will serve as the supporting documentation to the District's Stormwater Management
CIP. The watershed planning methodologies and standards described herein will be used to
develop a DWP for each major watershed in Cook County. The objective is to supply the
District with information on existing conditions, stormwater problems, alternative improve-
ments considered to address stormwater problems, and other relevant information neces-
sary to prioritize projects on a countywide level. Table 6.2 is a standard outline of the con-
tent to be provided within DWPs.

6.3.2 Data Collection and Review

The initial step in DWP development is the collection and review of existing data. Data that
will be collected and reviewed include stormwater problem data, existing watershed studies
and models, monitoring data, geographic information systems (GIS) data and other sources
of useful watershed mapping.

6.3.3 Use of Existing Data for Detailed Watershed Studies

The DWP report will include a summary of existing watershed data and information. As a part
of DWP development, the District will collect and review watershed data from member com-
munities, Watershed Planning Councils (WPCs), applicable state and federal agencies, avail-
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CHAPTER 6

able complaint records, and other relevant watershed stakeholders. Relevant stormwater data
will be compiled within the DWP report. The following subsections provide means of summa-
rizing data regarding stormwater problems (detailed in Section 6.3.3.1) and available studies
that have compiled some of the existing stormwater data (detailed in Section 6.3.3.2).

TABLE 6.1 SUMMARY OF WATERSHED PLANNING IN COOK COUNTY

AGENCY

DESCRIPTION OF WATERSHED PLANNING

ILLINOIS DEPART-
MENT OF NATURAL
RESOURCES, OFFICE
OF WATER RE-
SOURCES (IDNR-
OWR)

AT THE REQUEST OF LOCAL GOVERNMENTS, IDNR-OWR PERFORMS FLOOD
CONTROL STUDIES TO IDENTIFY FLOODING PROBLEMS, ANALYZE ALTER-
NATIVE SOLUTIONS, AND DETERMINE THE ECONOMIC FEASIBILITY OF
THOSE SOLUTIONS. PLANS DEVELOPED BY IDNR-OWR FOCUS ON STRUC-
TURAL FLOOD CONTROL MEASURES, BUT NONSTRUCTURAL FLOOD MITIGA-
TION ALTERNATIVES ARE ALSO EXAMINED. IDNR-OWR ADMINISTERS OTHER
FUNDING ASSISTANCE. IT HAS A SMALL-PROJECTS PROGRAM THAT IS OF-
TEN USED TO ADDRESS LOCAL DRAINAGE PROBLEMS AND CAN FUND
FLOOD RELATED IMPROVEMENTS UP TO $100,000. ALESS RIGOROUS
QUANTIFICATION OF BENEFITS IS ALLOWED UNDER THIS PROGRAM. ITS
FLOOD MITIGATION PROGRAM ADMINISTERS FUNDS FOR THE ACQUISITION
OF FLOOD-PRONE STRUCTURES AND FLOOD MITIGATION PLANNING. IDNR-
OWR IS INVOLVED IN ASSISTING FEMA WITH THE MAP MODERNIZATION FOR
COOK COUNTY, AS EXPLAINED FURTHER IN SECTION 2.5.1.

ILLINOIS ENVIRON-
MENTAL PROTECTION
AGENCY (IEPA)

IEPA COLLECTS WATER QUALITY AND BIOLOGICAL DATA ON STREAMS AND
LAKES THROUGHOUT THE STATE. THE DATA ARE REPORTED IN THE BIAN-
NUAL ILLINOIS WATER QUALITY REPORT, WHICH DOCUMENTS THE LEVEL TO
WHICH WATER BODIES ARE SUPPORTING THEIR DESIGNATED USES (SUCH
AS SWIMMING, AQUATIC LIFE). IEPA ALSO MAINTAINS THE ILLINOIS WATER
QUALITY MANAGEMENT PLAN, WHICH OFFERS RECOMMENDATIONS FOR
STORMWATER, SOIL EROSION AND SEDIMENT CONTROL, AND STREAM AND
WETLAND BEST MANAGEMENT PRACTICES (BMPS). IEPA ALSO PROVIDES
GRANTS ANNUALLY FOR IMPLEMENTATION OF NONPOINT SOURCE CON-
TROL PLANS AND DEMONSTRATION PROJECTS. THESE PROJECTS CAN IN-
CLUDE BMPS TO CURTAIL URBAN RUNOFF AND ALSO INSTREAM ACTIVITIES
TO REDUCE EROSION, SEDIMENTATION, AND DEGRADATION OF WATER
QUALITY, AS DETAILED IN SECTION 319 OF THE CLEAN WATER ACT. ON THE
PREVENTIVE SIDE, ACTIVITIES SUCH AS ORDINANCE IMPLEMENTATION AND
WORKSHOPS ON STORMWATER BMPS HAVE BEEN FUNDED BY IEPA. THE
[EPA ILLINOIS CLEAN LAKES PROGRAM PROVIDES ANNUAL GRANTS FOR
LAKE REMEDIATION PROJECTS WHERE THERE IS A REALISTIC OPPORTUNI-
TY FOR RESTORATION AND PROTECTION FOR HIGH QUALITY LAKES. IEPA
ENCOURAGES A WATERSHED APPROACH IN ADDRESSING LAKE REMEDIA-
TION AND PROTECTION.

FEDERAL EMERGEN-
CY MANAGEMENT
AGENCY (FEMA)

FEMA HAS SEVERAL FLOOD HAZARD MITIGATION FUNDING PROGRAMS, AD-
MINISTERED BY THE ILLINOIS EMERGENCY MANAGEMENT AGENCY (IEMA)
AND DESCRIBED IN SECTION 2.5.8. SOME FEMA REGULATORY FLOODPLAIN
MAPS FOR COOK COUNTY ARE INADEQUATE. THEY DO NOT INCLUDE WA-
TER SURFACE ELEVATIONS OR THEY ARE OUT OF DATE BECAUSE OF SIG-
NIFICANT LAND USE AND OTHER TOPOGRAPHIC CHANGES. FEMA HAS INI-
TIATED A FLOOD INSURANCE RATE MAP (FIRM) MODERNIZATION PROGRAM,
WHICH COMPILES HYDROLOGIC AND HYDRAULIC (H&H) MODELING DATA
FOR SELECTED MAP PANELS IN COOK COUNTY. IDNR-OWR SERVES AS A
LOCAL SPONSOR FOR THIS PROJECT. THE DATA WILL BE INCLUDED IN A
COUNTYWIDE MODERNIZATION OF FLOODPLAIN MAPS.

CHICAGO METROPOL-
ITAN AGENCY FOR
PLANNING (CMAP)

CMAP HAS HISTORICALLY PERFORMED WATERSHED PLANNING, INCLUDING
THE AREA WIDE WATER QUALITY MANAGEMENT PLAN DEVELOPED FOR ALL
THE MAJOR WATERSHEDS IN NORTHEASTERN ILLINOIS UNDER SECTION 208
OF THE CLEAN WATER ACT. CMAP ASSISTS LOCAL GOVERNMENTS IN DE-
VELOPING WATERSHED PLANNING. CMAP HAS PRODUCED A WATERSHED
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TABLE 6.1 SUMMARY OF WATERSHED PLANNING IN COOK COUNTY

AGENCY

DESCRIPTION OF WATERSHED PLANNING

INVENTORY
(HTTP://WWW.NIPC.ORG/ENVIRONMENT/SUSTAINABLE/WATER/WATERSHED/)
THAT INCLUDES A LIST OF WATERSHED PLANS FROM VARIOUS SOURCES
AND ACTIVE WATERSHED GROUPS.

IDNR, STATE WATER
SURVEY (IDNR-SWS)

IDNR-SWS RUNS RESEARCH CENTERS THAT GATHER AND MAINTAIN SCIEN-
TIFIC DATA RESOURCES USED IN WATERSHED PLANNING. IDNR-SWS IS AL-
SO INVOLVED IN PLANNING ACTIVITIES FOR FEMA MAP MODERNIZATION.

U.S. ARMY CORPS OF
ENGINEERS (USACE)

USACE ADMINISTERS A PROGRAM FOR COST-SHARING FUNDING FOR THE
STUDY, DESIGN, AND CONSTRUCTION OF FLOOD CONTROL PROJECTS.
THESE PROJECTS GENERALLY ARE LIMITED TO STRUCTURAL FLOOD CON-
TROL MEASURES. IF A RECONNAISSANCE LEVEL STUDY SHOWS THAT A
PROJECT IS LIKELY TO BE COST-EFFECTIVE, USACE PROCEEDS WITH A
PROJECT ANALYSIS, WHICH MUST BE FUNDED LOCALLY BY 50% MATCHING
FUNDS. FOR APPROVED PROJECTS, USACE FUNDS UP TO 65% OF DESIGN
AND CONSTRUCTION COSTS; THE REMAINING COSTS ARE FUNDED BY A
LOCAL OR NONFEDERAL SPONSOR. SPONSORS MUST FURNISH ALL RE-
QUIRED LANDS, EASEMENTS, RIGHTS-OF-WAY AND UTILITY RELOCATIONS,
AND ALSO OPERATE AND MAINTAIN THE COMPLETED PROJECT IN PERPETU-
ITY. COST-SHARING AGREEMENTS MUST BE NEGOTIATED INDIVIDUALLY
WITH USACE ON A PROJECT-BY-PROJECT BASIS. USACE ALSO PROVIDES
DESIGN SERVICES FOR FLOODPROOFING OF RESIDENCES AS PART OF AN
OVERALL FLOOD CONTROL PROJECT. THIS WORK AND MOST USACE STUD-
[ES ARE PERFORMED WITH IN-HOUSE STAFF.

U.S. DEPARTMENT
OF AGRICULTURE
(USDA), NATURAL
RESOURCES CON-
SERVATION SERVICE
(NRCS)

NRCS HAS PLANNED, DESIGNED, AND CONSTRUCTED FLOOD CONTROL FA-
CILITIES TO ADDRESS OVERBANK FLOODING IN THE CHICAGO METROPOLI-
TAN REGION WITH LOCAL SPONSORS, INCLUDING THE DISTRICT. IT ALSO
HAS PERFORMED FLOODPLAIN MANAGEMENT STUDIES AND UPDATED
FLOODPLAIN MAPPING FOR LOCAL GOVERNMENTS. IN AN EFFORT PAR-
TIALLY FUNDED BY SECTION 319 OF THE CLEAN WATER ACT UNDER THE
[EPA'S DIRECTION, NRCS DEVELOPED THE ILLINOIS URBAN MANUAL, A
TECHNICAL REFERENCE FOR DEVELOPERS, PLANNERS, ENGINEERS, GOV-
ERNMENT OFFICIALS AND OTHERS INVOLVED IN LAND USE PLANNING,
BUILDING SITE DEVELOPMENT, AND NATURAL RESOURCE CONSERVATION.
APPLICABLE IN RURAL, URBAN, AND DEVELOPING AREAS, THE MANUAL IN-
CLUDES BMPS FOR SOIL EROSION AND SEDIMENT CONTROL, STORMWATER
MANAGEMENT, AND SPECIAL AREA PROTECTION. THE MANUAL WAS UP-
DATED IN 2002.

THE DISTRICT

THE DISTRICT DESIGNED AND CONSTRUCTED THE TUNNEL AND RESERVOIR
PLAN TO ADDRESS COMBINED SEWER OVERFLOW IN THE COMBINED SEW-
ER AREAS OF COOK COUNTY. THE DISTRICT HAS ALSO BEEN INVOLVED IN
MANY FEDERAL AND STATE FLOOD CONTROL PROJECTS, SERVING AS THE
LOCAL SPONSOR OR PROVIDING OTHER FORMS OF COST-SHARING.

MUNICIPALITIES AND
TOWNSHIPS

MOST STORMWATER PLANNING WITHIN A MUNICIPALITY IS PERFORMED BY
THE MUNICIPALITY ITSELF OR COMPLETED UNDER ITS DIRECTION. PLAN-
NING ASSISTANCE ON LARGER WATERWAYS MAY BE INITIATED BY STATE
AND FEDERAL AGENCIES. CAPITAL IMPROVEMENT PROJECTS THAT AD-
DRESS LOCAL DRAINAGE PROBLEMS ARE TYPICALLY IMPLEMENTED BY
MUNICIPALITIES. MANY COMMUNITIES WITHIN COOK COUNTY HAVE ONGO-
ING STORMWATER PLANNING EFFORTS THAT COULD CONTRIBUTE TO THE
DEVELOPMENT OF DWPS.

SOIL AND WATER
CONSERVATION DIS-
TRICTS (SWCD)

COOK COUNTY HAS TWO SOIL AND WATER CONSERVATION DISTRICTS
(SWCDS); THE NORTH COOK COUNTY SOIL AND WATER CONSERVATION
DISTRICT AND THE WILL-SOUTH COOK SOIL AND WATER CONSERVATION
DISTRICT. THE PURPOSE OF THE SWCDS IS TO PROVIDE INFORMATION,
EDUCATION AND GUIDANCE ON THE CONSERVATION AND WISE USE OF
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TABLE 6.1 SUMMARY OF WATERSHED PLANNING IN COOK COUNTY

AGENCY DESCRIPTION OF WATERSHED PLANNING
NATURAL RESOURCES.
LAKE COUNTY SMC CONDUCTED A WATERSHED ASSESSMENT IN CONJUNCTION WITH THE

STORMWATER MAN-
AGEMENT COMMIS-

SION (LCSMC)

FRIENDS OF THE CHICAGO RIVER. THE WATERSHED ASSESSMENT PER-
TAINS TO THE NORTH BRANCH OF THE CHICAGO RIVER WITHIN COOK
COUNTY.

U.S. GEOLOGICAL

SURVEY (USGS)

THROUGH A COOPERATIVE PROGRAM, IN WHICH THE DISTRICT PARTICI-
PATES, THE USGS (ILLINOIS WATER SCIENCE CENTER) MAINTAINS A
STREAM GAUGING NETWORK AND PUBLISHES AN ANNUAL REPORT CON-
TAINING DAILY STREAMFLOW DATA AND WATER QUALITY INFORMATION
FOR SELECTED SITES AROUND THE STATE. THE USGS ADMINISTERS FUND-
ING FOR SITE-SPECIFIC HYDROLOGIC AND WATER QUALITY DATA COLLEC-
TION AND ANALYSIS. ADDITIONALLY, THE USGS PROVIDES STREAMFLOW,
STREAM ELEVATIONS, AND PRECIPITATION DATA IN REAL-TIME AT
HTTP://IL.WATER.USGS.GOV/NWIS-W/IL/. SOME MAPPING EFFORTS MAY BE
FUNDABLE THROUGH THE USGS. USGS FUNDS UP TO 50% OF A PROJECT’S
IN-HOUSE LABOR AND EXPENSES. ON THIS REIMBURSABLE BASIS, USGS
PROVIDES TECHNICAL ASSISTANCE IN DEVELOPING WATERSHED MODELS
AND OTHER HYDROLOGIC AND WATER QUALITY RELATED ASSISTANCE. IN
THE PAST, THE USGS HAS RESEARCHED AND COMPLETED STUDIES ON
EMERGING TECHNOLOGIES IN THE WATER RESOURCES FIELD.

U.S. ENVIRONMEN-
TAL PROTECTION
AGENCY (USEPA)

USEPA PROVIDES GRANTS FOR WATER QUALITY RELATED PLANNING AND
DEMONSTRATION PROJECTS UNDER SECTION 319(H) AND 104(B)(3) OF THE
CLEAN WATER ACT, AS DISCUSSED UNDER IEPA’'S ROLES AND RESOURCES
IN SECTION 2.5.7. USEPA ROUTINELY HOLDS NATIONAL CONFERENCES ON
STORMWATER-RELATED TOPICS.

TABLE 6.2 DWP STANDARD OUTLINE

1. EXECUTIVE SUMMARY

2. INTRODUCTION

2.1
2.2
2.3
2.4
2.5
2.6

3.1
3.2

SCOPE AND APPROACH

GOALS AND OBJECTIVES

JURISDICTIONAL RESPONSIBILITIES

ORGANIZATION OF DETAILED WATERSHED STUDY
SUMMARY OF PROBLEM AREAS

COORDINATION WITH WATERSHED PLANNING COUNCILS
3. WATERSHED CHARACTERISTICS

GENERAL WATERSHED DESCRIPTION

SOURCES OF DATA

3.2.1
3.2.2
3.2.3

3.24

PREVIOUS STUDIES

FLOODPLAIN MAPPING

WETLAND AND RIPARIAN AREAS DATA

3.2.3.1 WETLAND AREAS

3.2.3.2 RIPARIAN AREAS

WATER QUALITY DATA

3.2.4.1 MONITORING DATA

3.2.42 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
PERMITS

3.2.4.3 IMPAIRED WATERWAYS
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TABLE 6.2 DWP STANDARD OUTLINE

3.2.4.4 NONPOINT-SOURCE POLLUTION

3.2.4.5 TOTAL MAXIMUM DAILY LOAD (TMDLS)
3.25 STORMWATER PROBLEM DATA

3.2.5.1 PROBLEM DATA

3.2.5.2 WATERSHED PLANNING COUNCIL COORDINATION
3.2.6  WATERSHED ANALYSIS DATA

3.2.6.1 MONITORING DATA

3.2.6.2 SUB-WATERSHED DELINEATION

3.2.6.3 DRAINAGE NETWORK

3.2.6.4 TOPOGRAPHY AND BENCHMARKS

3.2.6.5 SOIL CLASSIFICATIONS

3.2.6.6 LAND USE

3.2.6.7 ANTICIPATED DEVELOPMENT
3.2.7 MODEL SELECTION

4. WATERSHED ANALYSIS

4.1

HYDROLOGIC MODEL DEVELOPMENT

4.1.1 SUB-AREA DELINEATION

41.2 HYDROLOGIC PARAMETER MEASUREMENTS AND CALIBRATION
413 MODEL SETUP AND UNIT NUMBERING

4.2 HYDRAULIC MODEL DEVELOPMENT
4.21 FIELD DATA, INVESTIGATION AND EXISTING MODELING DATA
422 PHYSICAL MODELING ASSUMPTIONS AND COMPUTATIONAL SETTINGS
423 MODEL SETUP AND UNIT NUMBERING
4.3 CALIBRATION AND VERIFICATION
4.3.1 GAUGE DATA
4.3.2 MODIFICATIONS TO MODEL INPUT DATA
4.3.3 CALIBRATION RESULTS
4.4 EXISTING CONDITIONS EVALUATION
4.4.1 FLOODPLAIN DELINEATION
442 HYDRAULIC PROFILES
4.5 FUTURE CONDITIONS EVALUATION
5. DEVELOPMENT AND EVALUATION OF ALTERNATIVES
5.1 PROBLEM DEFINITION AND DAMAGE ASSESSMENT
5.1.1 FLOOD DAMAGE CURVES
5.1.2 EROSION DAMAGE CURVES
5.2 TECHNOLOGY SCREENING
5.3 ALTERNATIVE DEVELOPMENT
5.3.1 FLOOD CONTROL ALTERNATIVES
5.3.2 EROSION CONTROL ALTERNATIVES
5.3.3 WATER QUALITY IMPROVEMENT ALTERNATIVES
53.4 NATURAL RESOURCES AND ENVIRONMENT IMPROVEMENT ALTERNATIVES
5.3.5 ALTERNATIVE COST DEVELOPMENT DATA
5.4 ALTERNATIVE EVALUATION AND SELECTION
5.4.1 DATA REQUIRED FOR COUNTYWIDE PRIORITIZATION OF WATERSHED PRO-
JECTS
6. ACTION PLAN
6.1 RECOMMENDED IMPROVEMENTS
6.2 IMPLEMENTATION PLAN
7. SUMMARY AND CONCLUSIONS
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6.3.3.1 Stormwater Problem Data

DWPs will include a comprehensive summary of stormwater problem data within a standard-
ized table. Table 6.3 summarizes the typical fields required within the DWP watershed prob-
lem summary table. The watershed problem summary table will include relevant stormwater
problem data compiled as part of DWP development, and recommendations on the use of
stormwater problem data. Table 6.4 provides descriptions of standard problem categories to
be used as a part of the watershed problem summary table. Additional problem categories
may arise and will be considered by the District as necessary during the watershed planning
process, however problem categories will generally be consistent with those listed in Table

6.4.

Table 6.3 Structure of Watershed Problem Summary Table for DWPs

Table Field

Description

Problem Category

Refer to Table 6.4 for list of categories.

Source of Information

Sources of problem information such as member communities, published
reports, state and federal agencies, watershed stakeholders, complaints.

Date

Date upon which data were compiled or published.

Project Planned or Underway

In some cases, efforts are planned or underway to address the problem.
Identify this in the table as a consideration on the path forward.

Resolution or Action Required

Describe how the data will be acted upon. Describe resolution or planned
resolution of problem.

TABLE 6.4 PROBLEM CATEGORY DESCRIPTION

PROBLEM CATEGORY

DESCRIPTION

INTERCOMMUNITY (REGION-
AL) FLOODING

FLOODING PROBLEMS THAT AFFECT MORE THAN ONE COMMUNI-
TY.

INTRACOMMUNITY (LOCAL)
FLOODING

FLOODING PROBLEMS WITHIN A COMMUNITY THAT AFFECT ONLY
PART OF A SINGLE COMMUNITY.

%TTREERAC’\?)BI\?RNAEEI?‘%\',?\?%N STREAMBANK EROSION ALONG REGIONAL WATERWAYS THAT
WA "~ | THREATENS A STRUCTURE OR HUMAN HEALTH AND SAFETY.
ﬁﬁﬁ@éﬁ%,ﬁ?f@g%‘ STREAMBANK EROSION ALONG LOCAL WATERWAYS THAT

B ACONML THREATENS A STRUCTURE OR HUMAN HEALTH AND SAFETY.

STREAM MAINTENANCE
PROBLEMS

DEBRIS JAMS, SYSTEM FAILURE, RESTRICTIONS ON WATERWAYS,
ETC.

WATER QUALITY PROBLEMS

OBSERVED WATER QUALITY PROBLEMS SUCH AS ODOR, SPILL-
RELATED POLLUTION, AESTHETICALLY OBJECTIONABLE DEBRIS
(SUCH AS TOILET WASTE), ETC.

ENVIRONMENTAL DEGRADA-
TION ISSUES

WETLAND OR RIPARIAN IMPACTS OBSERVED BY WATERSHED
STAKEHOLDERS.
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6.3.3.2 Existing Watershed Studies

Several local, state, and federal agencies have completed watershed studies and modeling for
watersheds within Cook County. Studies and the models used to support them may contain
data useful to the development of DWPs. Table 6.5 summarizes some known watershed
studies developed by agencies such as IDNR-OWR, USACE, IEPA, or the lllincis Department
of Transportation (IDOT). These studies and others will be reviewed as a part of DWP devel-
opment.

Watershed modeling has been performed for many of the studies listed in Table 6.5. The
models may be useful for the development of DWPs or other watershed planning activities
to be coordinated by watershed stakeholder groups. Table 6.6 summarizes some of the ex-
isting models that were identified for watersheds within Cook County.

IDNR-OWR and IDNR-SWS personnel have identified several other models that have been
developed for Cook County watersheds. Many of the models include data that are not fully
documented to allow for a complete evaluation of their applicability to DWP development.
As a part of developing each DWP, the District will review and discuss the usefulness of ex-
isting watershed models for supporting the definition of problem areas, the development and
evaluation of improvement projects and possible floodplain mapping revisions. Table 6.7
lists key criteria to be considered in defining the scope of DWP modeling activities.
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Table 6.5 Existing Watershed Studies Identified

Watershed | Subwatershed Title of Study Agencies Date Summary
Completed USACE's planning process for a project to reduce overbank
Calumet- Stonv Creek ﬁltgglys %ﬁiﬁég?,krcl)‘.g\gtn’ USACE October flooding along Stony Creek in Oak Lawn. The recommended plan con-
Sag y Report ) 2001 sists of flow diversion, removal of a small weir, and channel clearing
P downstream.
: The study estimates floodwater damage in the watershed due to
Calumet- (Report ad- gﬂg&nﬁééfﬁﬂxjeéﬁgﬂ The District, NRCS, June urbanization. It addresses erosion problems, lack of open space
Sa dresses tributar- Plan Environment%l As- IDOT (Division of Wa- 1979 and recreational facilities, wetlands, and channel maintenance.
9 ies) ter Resources) Although somewhat dated, the report may be most useful in
sessment - . .
providing relevant background information.

. Chicago River S i The UAA will help the IEPA understand the changing circumstances
Chlcago and Waterway Draft U'se Attainability IEPA Novem of the Chicago River and Waterway System in order to better set
River Analysis (UAA) ber 2004 ;

System water quality standards for the system.
Evaluated feasibility of, and federal interest in, implementation of a
. - flood damage reduction plan for the Upper Des Plaines watershed
B; Sines Upper Des Z:‘ dalEE?/ﬁ'zlr?mgnE?Fl’;r-t USACE June located within Lake and Cook Counties. Recommended a plan con-
River Plaines River act Statement 1999 sisting of the construction of two levee units, expansion of two reser-
P voirs, construction of one lateral storage area, and modification of
one earthen dam to add flood storage.
Describes methods and procedures used to develop chloride and
Des Salt Creek Total Maximum Daily October dissolved oxygen TMDLs for Salt Creek. The focus of the report is
Plaines TMDLs Loads for Salt Creek, IEPA 5004 on water quality, but it contains rainfall, hydrologic, hydraulic, and
River lllinois stream flow information. Salt Creek and its watershed span both
Cook and DuPage counties.
L Studied alternatives for relieving flooding on Farmers/Prairie Creek, a
E; Sines Farmers/Prairie E?é?niir:grasl?;ti re}gk IDNR-OWR October | tributary to the Des Plaines River with a watershed in areas of Des
. Creek nnary 9 2005 Plaines, Park Ridge, Niles, Glenview, and unincorporated Maine Town
River Planning Study ship
Studied existing conditions and alternatives for relieving flooding
Des . _— on Addison Creek, a tributary of Lower Salt Creek. The affected
Plaines Addison Creek ég?]ﬁgrs%zek Flood :groge(slgmig)sr; of Wa- 1993 area for the study includes Bellwood, Bensenville, Broadview,
River y Elmhurst, Hillside, Maywood, Melrose Park, North Lake, North

Riverside, Stone Park, and Westchester.
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Table 6.5 Existing Watershed Studies Identified

Watershed | Subwatershed Title of Study Agencies Date Summary
The purpose of the study was to reduce flood damage, reduce
erosion and sedimentation, protect wildlife habitat, improve water
Des Plaines River Wa- . quality, enhance fisheries, provide additional recreation sites and
Efifi nes g?:gsogé ?r(ijl;ut ar- tershed Floodwater ;Ilz)hgTD('%tir\'/?;’i ol\rl]Ronls\,/ a January open space. The study includes Lower Salt Creek, located pri-
River ies) Management Plan Envi- ter Resources) 1976 marily in Dange Cou'nty. Recommended rooq control facilitie.s,.
ronmental Assessment some of which have since been built, are described, as are antici-
pated impacts. The report contains useful background infor-
mation.
(Report ad- {‘étriﬁ;ja:fl?:;vgt’:: Wa- The District, NRCS, The purpose of the study was to reduce flood damages, provide
Little Calu- dresses tributar- | Management Plan and U.S. Forest Service, May increased water based recreation, and provide watershed protec-
met River ies) Environmental Assess- lllinois Department of 1975 tion and environmental enhancement. Background information
ment Conservation may be useful.
The District, Will-South
Cook SWCD, Calumet-
Little Calumet River Wa- Union Drainage District This study was developed to a_chieve goals. sjmilar to those of the
Litlle Calu- (Report ag— tershed Plan and Envi- (CUDD), Cook (?oenty Noverm- May 1975 study. Planneq projects and thelr impacts are de—
met River dresses tributar- ronmental Impact State- Board of Commission- ber 1978 scribed. Some of the projects have been implemented. Discus-
ies) ment ers, Villages, Park sion of project impacts is included. Background information is
Districts, IDNR-OWR, potentially useful.
NRCS, U.S. Forest
Service
The purpose of the study was to solve flooding and associated
Lower Des | (Report ad- Lower Des Plaines Tribu- | The District, SWCDs, Septem- erosion and sedimentation problems, and to address the shortage
Plaines dresses tributar- | taries Final Watershed NRCS, U.S. Forest ber 1987 of water-based recreation. Structural and nonstructural improve-
Tributaries ies) Plan — EIS Service, Municipalities ment measures are recommended, several of which have been
built. Background information may be useful.
North The purpose of the study was to reduce flood damages, provide
Branch . increased recreational uses, and provide watershed protection
Chicago é?:fs?;; atlr(iit;utar- gf\’g: Iggao%cxa?;;ﬁgg- The District, NRCS, October end environmental enh'ancement. The sou.thern !imit of the stydy
River ies) agement Plan IDNR-OWR 1974 is Touhy Ave. Alternatives are suggested, including construction
of flood control reservoirs that have now been built. The report
may be most useful in providing relevant background information.

Cook County Stormwater Management Plan

July 10, 2014

6-9




CHAPTER 6

Table 6.5 Existing Watershed Studies Identified

Watershed | Subwatershed Title of Study Agencies Date Summary
North (Report ad- Nprth Branch Chicago LCSMC, Friends of the IQentlfles high quality ngtural resources recqmmended for preserva-
Branch Chi- | dresses tributar- River Open Space Chicago River, IDNR- June tion, ar_wd open lands swta_lble fpr \(vgtershed improvement projects.
caqo River ies) (Green Infrastructure) OWR ’ 2005 Study is based on analysis of individual parcels. Includes listing of
9 Plan funding sources for land preservation and restoration.
The study estimates floodwater damage in the watershed due to
i Poplar Creek Watershed I urbanization. It addresses erosion problems, lack of open space
Poplar g?:g::s Etlgbutar- Floodwater Management ?I—DhgTD(ISDtir\I/(i:;!io’\rl\i?a’/a- May and recreational facilities, wetlands, and channel maintenance.
Creek ) Plan Environmental As- 1976 Some flood control measures are recommended. Although
ies) ter Resources) ; L
sessment somewhat dated, the report may be most useful in providing rele-
vant background information.
The District, North
Cook SWCD, Forest The purpose of the study was to reduce flood damages and cre-
Upper Salt (Report ad- Upper Salt Creek Water- | Preserve District of Ma ate water related recreation facilities. Five flood control facilities,
Cfé)ek dresses tributar- | shed Floodwater Man- Cook County, Villages, 1973/3 one multipurpose facility, and channel improvements were rec-

ies)

agement Plan

Park Districts, IDOT
(Division of Water Re-
sources)

ommended and have been implemented. The report contains
useful background information.
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TABLE 6.6 EXISTING MODELING DATA FOR WATERSHEDS WITHIN COOK COUNTY

WATERSHED

SUBWATERSHED

MODEL DESCRIPTION

CHICAGO RIVER

CHICAGO RIVER
AND CHICAGO WA-
TERWAY SYSTEM

UNSTEADY FLOW AND WATER QUALITY MODEL OF EN-
TIRE 76-MILE NAVIGABLE WATERWAY SYSTEM, DEVEL-
OPED BY MARQUETTE UNIVERSITY. MORE INFOR-
MATION IS AVAILABLE AT
HTTP://WWW.CHICAGOAREAWATERWAYS.ORG/

UNSTEADY NETWORK MODEL (UNET) AND HYDROLOGIC
SIMULATION PROGRAM-FORTRAN (HSPF) MODEL DE-
VELOPED BY THE USACE.

DES PLAINES RIV-
ER

DES PLAINES RIV-
ER

HYDROLOGIC ENGINEERING CENTER-1 (HEC) AND HEC-
RIVER ANALYSIS SYSTEM (RAS)

DES PLAINES RIV-
ER

FARMERS/PRAIRIE
CREEK

HEC-1 AND HEC-RAS

CHICAGO RIVER

NORTH BRANCH

HEC-1 AND HEC-2

CHICAGO RIVER

MIDDLE FORK AND

HEC-1 AND HEC-2

WEST FORK
HEC-1 AND UNSTEADY-RAS; ILLINOIS DEPARTMENT OF
;'LTELFE CALUMET IEt||TvTELRE CALUMET | NATURAL RESOURCES-STATE WATER SURVEY (IDNR-
SWS) IS UPDATING
Ees CAFUMET | sTONY CREEK HEC-1 AND UNET

Table 6.7 Existing Model Use Criteria for DWPs

Category

Criteria for Use in DWPs

Date developed

DWPs.

Model must have been developed reflecting current conditions or have been updated
to reflect current conditions unless otherwise accepted by the District to be used for

Regulatory acceptance

Model must be the current regulatory model for watershed or otherwise accepted by
the District to be used as a part of DWPs.

Data development re-
quirements

Documentation of H&H model data are available and show that the data were devel-
oped to be consistent with District and IDNR-OWR minimum standards.

Calibration require-
ments

Must have been calibrated to a network of rainfall and stream monitoring gauges.
Calibration must be documented and show that minimum District standards were met.
Alternatively, radar derived precipitation could be used as approved by the District.
Exceptions to the calibration requirement must be approved by the District.

Consistency with Dis-
trict modeling applica-
tion requirements

Must have been developed using a modeling application that meets the District's min-
imum requirements, or is otherwise approved by the District.

Existing Monitoring Data. Rainfall, stream flow (and stage), and water quality data are
available for all the major watersheds within Cook County. Some of the data may be used
to support DWP modeling evaluations. Table 6.8 summarizes sources of existing monitoring
data. In addition to the data listed, the District collects monitoring data that will be reviewed
and utilized as appropriate as a part of DWP development.

Descriptions of USGS stream flowmeters and National Climactic Data Center (NCDC) rain
gauge data are provided in Appendixes C and D, respectively.
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Geographic Information Systems Data. Several sources of GIS data exist and are avail-
able to support watershed planning activities that will occur as a part of DWP development.
One primary source of GIS data is Cook County. GIS data from Cook County will be ob-
tained and used as appropriate as a part of DWP development. Section 6.4 identifies sev-
eral Cook County GIS data sets to be used in DWP development.

TABLE 6.8 SOURCES OF EXISTING MONITORING DATA

DATA

OWNING
AGENCY

DESCRIPTION

USGS
STREAM
FLOW DATA

USGS

USGS STREAM FLOW DATA ARE AVAILABLE AT
HTTP://WATERDATA.USGS.GOV/NWIS/SW. APPENDIX C CONTAINS A COM-
PREHENSIVE LIST OF GAUGE LOCATIONS.

IDNR-OWR
STAGE DATA

IDNR-
OWR

THE IDNR-OWR MAINTAINS A NETWORK OF STAGE GAUGES THAT MAY
HAVE DATA USEFUL FOR MODEL CALIBRATION.

RAIN GAUGE
DATA

IDNR-
SWS,
NCDC,
AND
USGS

THE COOK COUNTY PRECIPITATION NETWORK IS A DENSE RAIN GAUGE
NETWORK THAT THE IDNR-SWS HAS OPERATED IN COOK COUNTY SINCE
THE FALL OF 1989 TO PROVIDE ACCURATE PRECIPITATION DATA FOR USE
IN SIMULATING RUNOFF FOR LAKE MICHIGAN DIVERSION ACCOUNTING.
THE NETWORK CONSISTS OF 25 RAIN GAUGES THROUGHOUT COOK
COUNTY, APPROXIMATELY EVERY 5 TO 7 MILES AND REPRESENTATIVE OF
THE VARIOUS WATERSHEDS WITHIN THE COUNTY. THE DATA ARE AVAIL-
ABLE IN DIGITAL FORMAT AT HOURLY INCREMENTS FROM 1989 THROUGH
2000, AND AT 10-MINUTE INCREMENTS FROM 2001 TO THE PRESENT.

THERE ARE 74 LOCATIONS OF RAINFALL GAUGES FOR WHICH DATA ARE
AVAILABLE WITHIN COOK COUNTY THROUGH THE NCDC. SOME GAUGES
ARE NO LONGER ACTIVE, BUT PAST DATA ARE AVAILABLE. THE TIME IN-
CREMENTS OF THE DATA VARY FROM GAUGE TO GAUGE. TABLE B-1 IN
APPENDIXD LISTS ALL GAUGES AND INFORMATION RELATED TO THE
TYPE OF DATA AVAILABLE. INFORMATION ABOUT OBTAINING DATA FROM
ALL THESE GAUGES AND ASSOCIATED FEES CAN BE FOUND AT THE NCDC
WEBSITE: HTTP://WWW.NCDC.NOAA.GOV.

THE USGS OPERATES AND PUBLISHES DATA FROM APPROXIMATELY 42
RAIN GAUGES IN NORTHEASTERN ILLINOIS, OF WHICH 6 ARE LOCATED IN
COOK COUNTY. THIS DATA, ALMOST ALL AVAILABLE IN REAL-TIME, TO-
GETHER WITH DATA FROM OTHER AGENCY RAIN GAUGES CAN BE FOUND
AT
HTTP://IL.WATERDATA.USGS.GOV/NWIS/CURRENT/?TYPE=PRECIP&GROUP-
KEY=NONE.

WATER
QUALITY
MONITORING
DATA

IEPA

AVAILABLE FROM THE IEPA AMBIENT WATER QUALITY MONITORING NET-
WORK OF 213 MONITORING SITES. MORE INFORMATION IS AVAILABLE AT:
HTTP:/WWW.EPA.STATE.IL.US/WATER/SURFACE-WATER/RIVER-STREAM-
MON.HTML

6.4 Watershed Data Development
New data developed for DWPs must meet the District standards and specifications de-
scribed in Table 6.9.
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TABLE 6.9 WATERSHED DATA DEVELOPMENT STANDARDS AND SPECIFICATIONS

STANDARDS DOC-

DATATYPE UMENTATION SUMMARY
GIS DATA DISTRICT GIS DATA DATA DEVELOPED TO SUPPORT DWPS WILL BE CON-
DEVELOPMENT SISTENT WITH LATEST AVAILABLE DISTRICT GIS STAND-
STANDARDS ARDS AND SPECIFICATIONS.

SURVEY DATA

DISTRICT VERTICAL
DATUM

SURVEY DATA WILL BE DEVELOPED USING THE NAD 1983
COORDINATE SYSTEM WITH THE CHICAGO CITY DATUM
(CCD) FOR VERTICAL COORDINATES (579.48 FEET ABOVE
1925 MEAN SEA LEVEL). DWPS WILL CONTAIN A SURVEY
STANDARDS DOCUMENT SUBJECT TO DISTRICT REVIEW
PRIOR TO INITIATING ANY FIELD SURVEYS. IF NECESSARY,
THE DISTRICT MAY ALLOW CHANGES TO THESE STAND-
ARDS IN ORDER TO BE CONSISTENT WITH UNIQUE CONDI-
TIONS IN WATERSHEDS SUCH AS THOSE THAT HAVE UP-
STREAM OR DOWNSTREAM BOUNDARY CONDITION MOD-
ELS THAT HAVE BEEN DEVELOPED IN A DIFFERENT COOR-
DINATE SYSTEM.

SURVEY DATA

FEMA GUIDELINES

SURVEY STANDARDS WILL BE CONSISTENT WITH FEMA'S
GUIDELINES AND SPECIFICATIONS FOR FLOOD HAZARD
MAPPING PARTNERS, APPENDIX A, “GUIDANCE FOR AERIAL
MAPPING AND SURVEYING,” AVAILABLE AT
WWW.FEMA.GOV/FHM/DL_CGS.SHTML

DWP DATA

COOK COUNTY
STORMWATER
MANAGEMENT PLAN

ALL DATA DEVELOPED TO SUPPORT DWPS WILL BE CON-
SISTENT WITH STANDARDS PROVIDED AS A PART OF THIS
DOCUMENT, OR OTHER SCOPING DOCUMENTS PROVIDED

BY THE DISTRICT.

6.4.1 Watershed Analysis and Floodplain Mapping

The District has developed the following goals for watershed analysis and floodplain map-
ping that will be applied to the development of DWPs. It is understood that meeting some of
these goals may not be possible as a part of DWP development. These goals will be con-
sidered and applied wherever the District deems applicable:

e H&H analyses must be consistent with IDNR-OWR and FEMA map revision requirements.

e Hydrology for watershed plans will be determined by a hydrologic model that, where neces-
sary, considers online and offline storage, infiltration, interflow, depressional storage, over-
land flow, nonuniform rainfall distribution, evapotranspiration, and soil moisture. The output
from the hydrologic model must be compatible with the hydraulic model.

e Hydrologic analyses may require cooperative plans for water bodies that cross the Dis-
trict’'s corporate boundaries, such as the North Branch Chicago River, Little Calumet
River, Des Plaines River, Poplar Creek, and Upper Salt Creek.

e Hydraulic conditions for the major watershed plans will be determined by a model that
can, at a minimum, analyze the effects of floodplain encroachment, online and offline
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storage, diversions, channel improvements, bridges, culverts, dams, weirs, and other
impediments to flow. The input to the hydraulic model will be compatible with the output
from the hydrologic model. Fully dynamic models will be used when channel conditions
are extremely flat (for example, slope is less than 5 feet per 1,000) and subject to back-
water conditions that make it difficult to approximate storage accurately.

6.4.2 Watershed Modeling

The object of a DWP is to support the development and documentation of a countywide CIP.
Understanding stormwater problems and evaluating scenarios to correct them requires the
use of models and other watershed analysis tools. The following includes standards for appli-
cation selection, data development, and calibration of H&H models.

Several steps are involved in applying models to the development of DWPs. First, a model of
existing conditions is developed to support calibration and an understanding of existing prob-
lems. Second, a baseline conditions model is developed to reflect the conditions expected to
be current when the District begins to implement the countywide CIP. This may include modi-
fications to the existing conditions model that reflect projects that are under way and near
completion. Finally, the model is modified to evaluate the effectiveness of alternative im-
provement projects. The guidance provided in Section 6.4.2 applies to all these steps.

6.4.2.1 Screening Considerations

Several H&H modeling applications in the public and private domain are accepted by FEMA
and IDNR-OWR to determine floodplain and floodway areas for the National Flood Insur-
ance Program. The applications are summarized in Tables 6.10 and 6.11. Table 6.12
summarizes considerations in the selection of H&H modeling applications. For DWPs, the
District will specify the most appropriate H&H modeling application based on the considera-
tions listed in Table 6.12 and specific watershed modeling requirements. In some cases, it
may be acceptable to use two or more separate H&H modeling applications within the same
DWP.

6.4.2.2 Hydrologic Model Data Development

Hydrologic model data developed as a part of a DWP will be consistent with minimum Dis-
trict standards. District standards have been developed to be consistent with the county-
wide stormwater management program needs and wherever possible with IDNR-OWR pref-
erences.

Subarea Delineations. Subarea Delineations will be performed using the best available
topographic mapping to a level necessary to accurately simulate hydrologic conditions within
the watershed. The best available topographic data are those developed by Cook County.
Cook County GIS photogrammetry data includes a digital, geospatial GIS file that depicts
(through the use of a digital terrain model (DTM), and modeled by a triangulated irregular
network) a general surface description for Cook County with a 300-foot buffer beyond the
county boundary. The data have been made available to the District and will be used to
support Subarea Delineations.
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Table 6.10 Hydrologic Models Accepted by FEMA for the National Flood Insurance Pro-

gram
Public
Type Program Developer Domain?
Single event HEC-1 4.0.1 and upa (May 1991) | USACE Yes
HEC-HMS 1.1 and up (March USACE Yes
1998)
MIKE 11 UHM DHI Water and Environment No
PondPack v.8 Haestad Methods, Inc. No
SWMM (RUNOFF) 4.30 (May USEPA and Oregon State University Yes
1994), and 4.31 (January 1997)
SWMM 5 Version 5.0.005 (May USEPA Yes
2005)
TR-20 (February 1992) USDA NRCS Yes
TR-20 Win 1.00.002 (Jan. 2005) | USDANRCS Yes
TR-55 (June 1986) USDA NRCS Yes
WinTR-55 1.0.08, (Jan. 2005 ) USDA NRCS Yes
XP-SWMM 8.52 and up XP Software No
Continuous event | DR3M USGS Yes
HSPF 10.10 and up USEPA, USGS Yes
MIKE 11 RR DHI Water and Environment No
PRMS Version 2.1 USGS Yes
Interior drainage HEC-IFH 1.03 and up USACE Yes

#Enhancement of these programs in editing and graphical presentation can be obtained from several private

companies.

Note: FEMA periodically updates its list of approved hydrologic models.

Table 6.11 Hydraulic Modeling Applications Accepted by FEMA for the National Flood In-
surance Program

Public
Type Program Developer Domain?
One- Culvert Master v.2.0 Haestad Methods, Inc. No
dimensional
steady flow HEC-2 4.6.2a(May 1991) USACE Yes
models HEC-RAS 3.1.1 and up USACE Yes
HY8 4.1 and up (November U.S. Department of Transportation, Feder- Yes
1992) al Highway Administration
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Table 6.11 Hydraulic Modeling Applications Accepted by FEMA for the National Flood In-
surance Program

Public
Type Program Developer Domain?
PondPack v.8 Haestad Methods, Inc. No
QUICK-2 1.0 and up (January FEMA Yes
1995)
StormCAD v.4 and v.5 Haestad Methods, Inc. No
WSPGW 12.96 (October 2000) | Los Angeles Flood Control District and Jo- No
seph E. Bonadiman & Associates, Inc.
WSPRO (June 1988 and up) USGS, Federal Highway Administration Yes
XP-SWMM 8.52 and up XP Software No
One- FEQ 9.98 and FEQUTL 5.46 Delbert D. Franz of Linsley, Kraeger Asso-
dimensional (2005, both), FEQ 8.92 and ciates; and Charles S. Melching, USGS Yes
unsteady flow FEQUTL 4.68 (1999, both)
I
models FLDWAYV (November 1998) National Weather Service Yes
FLO-2D v. 2003.6 (July 2003) Jimmy S. O'Brien No
and 2004.10 (November 2004)
HEC-RAS 3.1.1 and up USACE Yes
ICPR 2.20 (October 2000) and Streamline Technologies, Inc. No
3.02 (November 2002)
MIKE 11 HD DHI Water and Environment No
Storm Water Manage ment USEPA and Oregon State University Yes
Model (SWMM) 4.30 and 4.31
SWMM 5.0.005 (May 2005) USEPA Yes
UNET 4.0 USACE Yes
XP-SWMM 8.52 and up XP Software No
Two- FESWMS 2DH 1.1 and up USGS Yes
i ional
dimensiona FLO-2D v. 2003.6 (July 2003) | Jimmy S. O'Brien
steady/unsteady No
flow models and 2004.10 (November 2004)
MIKE Flood HD 2002 D and DHI Water and Environment
2004 No
TABS RMA2 v.4.3 RMA4 v4.5 USACE Yes
PSUPRO Pennsylvania State Universi- Yes
Floodway analy- ty/USACE/FEMA
sis
SFD USACE/FEMA Yes

# Enhancement of these programs in editing and graphical presentation can be obtained from several private

companies.

Note: FEMA periodically updates its list of approved hydraulic models.
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Table 6.12 H&H Modeling Application Selection Considerations

Consideration

Description

Familiarity to regulatory
community

FEMA requirements for modeling to support regulatory floodplain mapping do not
exclude the use of many models, but it is clear that many are more acceptable to
regulatory review staff than others. The familiarity of regulatory staff at IDNR-OWR
and FEMA will be considered as a part of specific H&H modeling application selec-
tion.

User base for consistent
type of projects

It is common for modelers to look to a broader community of users for advice and
support as a part of modeling projects. For example, a SWMM users’ e-mail group
is commonly used to troubleshoot problems with the application and draw upon the
experience of a broad group of users. SWMM users commonly are focused on the
application of SWMM to sewer system evaluations. Similar user groups exist for
Hydrologic Engineering Center (HEC) modeling applications. Local, regional, and
national training seminars and conferences focus on some applications more than
others. The existence of an active user base will be considered in the selection of
a modeling application.

History of use on flood-
plain mapping projects

This will be considered as part of the modeling application selection to project ease
of permitting for any regulatory activities. The use of an application for projects
similar to those faced by the District likely will lead to tools and support programs
developed by others that will benefit the District. HEC is the most commonly used
national tool for supporting flood control programs similar to the District.

Number of options for
simulating open channel
hydraulics

Having several options for modeling open channel hydraulics allows for a more
accurate representation of field conditions. HEC applications have extensive
bridge and culvert crossing options that allow users to develop confidence in results
through the application of alternative hydraulic simulation approaches.

Consistency with data
developed for existing
regulatory models

It may be important to integrate new modeling with existing models. The ability of
model output to be used between models may be important. Conversations with
IDNR-OWR and experience in the area confirms that HEC software is the most
commonly applied modeling application for flood control projects and regulatory
floodplain mapping. This is an important consideration in the selection of any mod-
eling application for the District's Stormwater Management Program.

Ability to perform fully
dynamic unsteady flow
analysis

This may be an important feature that could affect the model results and magnitude
of flood control projects identified as a part of this program. Because of the flat
terrain of Cook County and surrounding areas, the regulatory floodplains and
floodways contain significant storage volumes. Traditional modeling applications
use approaches that simulate this storage in a simplified and typically conservative
manner. Fully dynamic unsteady flow modeling applications allow for a more ex-
plicit simulation of this storage that often leads to results showing more accurate
lower floodway elevations.

Availability of vendor
provided proprietary
interface applications
that enhance usability of

Some models include proprietary modules to increase the functionality of the mod-
el. This may be useful as modeling exercises become more complex.
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Table 6.12 H&H Modeling Application Selection Considerations

Consideration Description
product
GIS interface capabili- An important component of watershed modeling will be to integrate the application
ties with GIS software. Most modeling applications listed in Tables 6.10 and 6.11 have
GIS interfaces that have been developed to support data development and visuali-
zation.

Subarea boundaries will be developed as closed polygons with attribute data that at a mini-
mum include their watershed designation, model name, total area and source of data used
for delineation and any other fields specified by the District. Subarea delineation data will be
in a format compatible with the District’'s stormwater GIS. The overall watershed delineation
developed as a part of DWPs will be used as the District’s official watershed delineation for
administrative as well as technical purposes.

Rainfall Data. Observed and design event rainfall data may be used to support H&H mod-
eling performed as a part of a DWP. Observed rainfall data are used as a part of hydrologic
model data calibration. Two approaches are typically used to define observed rainfall data.
These are the use of rain gauge data or rainfall data developed using radar technology.
Both approaches are acceptable and will be used where appropriate as a part of DWPs de-
veloped by the District. Table 6.13 specifies how observed rainfall data will be used. De-
sign event rainfall data are used to define flood damages, evaluate alternative improvement
projects, and recommend capital improvements. Observed and design event rainfall data
developed and used as a part of a DWP will be organized in a database format. Fields re-
quired in the table where rainfall data are stored will include year, month, day, hour, minute,
and depth (inches).

GIS applications will be used to determine influence areas for rainfall data. For rain gauges,
GIS applications will be used to develop Theissen polygon areas that can be intersected
with subarea delineations to assign rainfall data for hydrologic modeling. Theissen polygon
areas will be created in a GIS format consistent with District standards. If radar derived rain-
fall data are used, influence areas of rainfall data sets will be provided to the District in a GIS
format consistent with District standards.

TABLE 6.13 OBSERVED RAINFALL DATA UTILIZATION CRITERIA

SOURCE OF OB-
SERVED
RAINFALL DATA CRITERIA FOR APPLICATION
RAIN GAUGES RAIN GAUGES THAT LOG RAINFALL DATA ON A 10- TO 15-MINUTE INCRE-
MENT WILL BE USED TO SUPPORT HYDROLOGIC MODEL DATA CALIBRA-
TION DURING STORMS WHERE SPATIAL DISTRIBUTION OF RAINFALL AP-
PEARS TO BE ADEQUATELY CAPTURED BY THE RAIN GAUGE NETWORK IN
PLACE. THE COOK COUNTY PRECIPITATION NETWORK OPERATED BY
IDNR-SWS RECORDS DATA AT 10-MINUTE INCREMENTS AT 25 RAIN GAUG-
ES (SEE TABLE 6.8). RESEARCH WAS DEVELOPED TO DETERMINE THE
APPROPRIATE MINIMUM SPACING AND COVERAGE REQUIREMENTS,
WHICH DETERMINED THE LOCATIONS OF THE RAIN GAUGES.
RADAR-DERIVED RADAR DERIVED RAINFALL DATA MAY BE USED IN LARGE WATERSHEDS
RAINFALL DATA WHERE THE RAIN GAUGE NETWORK IN PLACE IS UNLIKELY TO SUFFI-
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TABLE 6.13 OBSERVED RAINFALL DATA UTILIZATION CRITERIA

SOURCE OF OB-
SERVED
RAINFALL DATA CRITERIA FOR APPLICATION

CIENTLY DEFINE THE SPATIAL DISTRIBUTION OF RAINFALL OCCURRING
OVER THE WATERSHED. THE DISTRICT WILL REVIEW THE EXISTING AND
PROPOSED RAIN GAUGE NETWORK AND HISTORIC SPATIAL RAINFALL
DISTRIBUTION PATTERNS TO PROVIDE JUSTIFICATION FOR THE USE OF
RADAR DERIVED RAINFALL DATA.

Design Event Rainfall Data. Design event rainfall data are used as a part of the H&H
modeling that is performed to support the identification of flooding problem areas, flood
damage curves and the development and evaluation of alternative improvement projects.
The standard source of rainfall depth and distribution data for H&H model evaluations will be
the sectional frequency distribution of rainfall for given recurrence intervals as listed in Bulle-
tin 70 or Bulletin 71 with Huff Distribution or the data most recently adopted by IDNR-OWR
for use in hydrologic modeling. Bulletin 71 provides guidance on which Huff distribution will
be used (1st, 2nd, 3rd, or 4th quartiles) with storms of various durations.

To determine the critical or most extreme duration storm for each recurrence interval storm
considered as a part of DWP development, a critical duration analysis will be conducted. To
be consistent with IDNR-OWR requirements, the critical duration analysis must include at
least the simulations of 1-, 3-, 6-, 12- and 24-hour duration storms.

Infiltration Rates and Capacities. The most common method used to determine loss rates
and runoff volumes in Cook County has been the Soil Conservation Service (SCS) Curve
Number method. The method is acceptable for the hydrologic modeling that is performed as
part of a DWP. Other methods may be used when appropriate at the discretion of the Dis-
trict. When using the SCS Curve Number method, the modeler will follow guidance con-
tained in Urban Hydrology for Small Watersheds (USDA NRCS, TR-55, June 1986) or as
approved by the District.

Runoff and Overland Flow Parameters (Existing and Future). Impervious area cover-
age, aerial photography, topographic mapping, soils groups mapping and other soils data,
land use mapping, and other land use data all will be used to determine watershed areas,
flow paths, slopes, lengths, time of concentration, and any other parameters necessary to
support developing stormwater runoff hydrographs consistent with the guidance within
USDA NRCS TR-55 or as approved by the District.

Unit Hydrograph/Routing. Unit hydrographs acceptable for routing runoff include SCS di-
mensionless, Clark, or Snyder. A user-specified unit hydrograph may be used for a water-
shed if enough quality data are available for it to be properly derived from observed rainfall
and runoff.

6.4.2.3 Hydraulic Model Data Development

Channel Cross Section Data. Channel cross sections used within hydraulic modeling ap-
plications will be obtained through field surveys that meet survey standards described in Ta-
ble 6.9. Field survey efforts will include the determination of the appropriate Manning’s
roughness parameters based on observations of characteristics that include surface rough-
ness, vegetation, channel size, channel shape, channel alignment, and obstructions. If ob-
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served water surface profile information is available in the form of gauge data, calibration of
Manning’s “n” values is possible and desirable.

Open Channel Hydraulics by V. T. Chow (McGraw-Hill 1959; reissued 1988) contains ex-
cellent guidance for determining Manning’s “n” values for a wide range of rivers and
streams. The USGS lllinois Water Science Center has computed Manning’s “n” values at
many  representative  urban and rural sites in lllinois, available at
http://il. water.usgs.gov/proj/nvalues/. Figure E-1 in Appendix E is an example of the type of
form to be used to document Manning’s “n” values in the field. Separate Manning’s “n” val-
ues are generally appropriate to be used for the channel and the overbanks. The typical
channel cross section template form in Figure E-2 in Appendix E is an example of the type
of form that will be used to gather cross-sectional data during a survey.

Bridge and Culvert Crossings. Bridges and culverts generally will be modeled as existing.
For the baseline conditions model, bridge or culvert replacement projects that are under
construction or in the late stages of the planning process and unlikely to be revised may be
modeled as proposed. The model must account for bridge deck, piers, abutments, and em-
bankment side slopes.

Storage Areas. Storage areas that are simulated as a part of hydraulic modeling will be
represented with stage-area or stage-volume relationships developed from best available
topographic information and discharge rating curves developed according to hydraulic prop-
erties of the controlling device.

Downstream Boundary Conditions. Downstream boundary conditions for hydraulic anal-
ysis will be based on known water surface elevations when available. If the water surface
elevation is unknown at the downstream end of the study reach, normal depth will be used
at a location further downstream so as not to have influence on the profile. To test whether
the starting cross section is sufficiently downstream for a given discharge, the distance is
varied until the water elevation at the project boundary does not change appreciably, which
indicates that the profile will not be affected by the starting elevation.

6.4.2.4 Steady State vs. Unsteady Flow Analysis

If there is reason to believe that a steady-state model would inadequately represent actual
hydraulic conditions, such as extremely flat slopes (Froude number < 0.1) or flow restrictions
that may cause significant storage within the channel or situations with reverse flow, then
unsteady-state modeling will be considered and used where necessary.

6.4.2.5 Critical Duration Storm Analysis

A critical duration storm analysis (CDSA) will be performed and documented as a part of de-
sign event simulations performed to develop flood damage curves. A CDSA is performed
for each problem area to identify the duration storm that produces the critical water surface
elevation and level of damage. CDSA involves running a range of duration storm events for
a given recurrence interval to determine which duration storm is critical. Generally, this du-
ration is somewhere near the time of concentration of the watershed tributary to a given
point. The IDNR-OWR generally requires a CDSA as a part of the regulatory map revision
process.

6.4.2.6 Model Calibration and Verification
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Calibration must be performed in developing defensible H&H models representative of actu-
al conditions. High water marks, historic floods, or other stream gauge data will be used to
compare with model results and adjust model parameters, typically the roughness coeffi-
cients. The final calibrated model must not contain model parameters outside their “reason-
able” bounds, although it may be permitted when performing model sensitivity analyses. |If
enough data exist, the model will be validated by comparing calibrated model results to a set
of data that was not included in the calibration.

H&H model data will be calibrated to a point where the runoff volume and stream flow rates
are within roughly 30 percent of the data recorded at stream gauges. Water surface eleva-
tions will match within 6 inches. In some cases, where rain gauge data are used to support
calibration, it is not possible to adjust H&H model data with confidence when the spatial dis-
tribution of rainfall appears to be inadequately captured and reflected in the model.

6.4.3 Floodplain Mapping

To ensure that H&H modeling performed as a part of a DWP can be utilized for future FEMA
FIRM remapping efforts, the District will require that all modeling performed be consistent
with current IDNR-OWR and FEMA standards. Both agencies have published standards
that will be followed: Floodplain Map Revision Manual (March 1996) published by IDNR-
OWR and Guidelines and Specifications for Flood Hazard Mapping Partners published by
FEMA, available at http://www.fema.gov/fhm/gs_main.shtm. It is not a specific goal of the
DWPs to replace or revise the current FEMA FIRM maps. However, if a substantial error in
the current regulatory maps is identified during a DWP, the District may consider requesting
a map revision from FEMA. As the CIP progresses, a decision will be made as to whether
the District or the benefiting local government entity will pursue map revisions necessary to
reflect the implementation of future flood control projects.

6.5 Problem Area Identification

Stormwater problem areas will be identified through stakeholder involvement, such as WPC
meetings, discussion with other agencies, and logs of complaints. They will also be identi-
fied and confirmed as a part of the DWP. DWP reports will summarize relevant and known
stormwater problem areas and also watershed analyses to confirm the magnitude of flood-
ing problems.

6.5.1 Flooding Problem Areas

Flooding problems are defined as flooding of residential, commercial, industrial and public
buildings, or transportation facilities that are critical to the economy and emergency services.
H&H models will be the primary method for evaluating flooding problem areas. H&H models
will be used to define water surface elevations for the 2-, 5-, 10-, 25-, 50-, 100-, and
500-year recurrence interval design storms. These elevations will be compared with top of
foundation and first floor elevations for properties within the floodplain to develop flood dam-
age curves. The methodology for developing flood damage curves and data required to
support them are described in Section 6.6.

In some instances flooding may result from non-riverine sources, such as depressions in the
ground surface that are inundated by the water table. The majority of such depressional
flooding instances are expected to be confined to a single community, and therefore will not
be addressed in a DWP. However, cases where depressional inundation results in inter-
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community flooding will be addressed with the DWP, in conjunction with the District, on a
case by case basis.

6.5.2 Erosion Problem Areas

Erosion problems are defined as streambank erosion along waterways that could result in
property damage or a risk to human health and safety. As part of a DWP, the District will
require an evaluation of streambank conditions to generally identify areas where erosion
appears to meet these criteria. Special attention will be paid to areas where the District or
other stakeholders have received complaints about erosion problems that are threatening
structures or posing a risk to human health and safety. The District will visit the erosion prob-
lem areas identified and document existing conditions to support the evaluation of alternatives.
Site visits will include the collection of survey data that is necessary to prepare conceptual
level plans and cost estimates for alternative improvement scenarios.

6.5.3 Maintenance Problem Areas

Maintenance problems are defined as restrictions on drainage caused by accumulation of de-
bris. They will be identified through field visits by District staff or through stakeholder identifi-
cation. Further information on maintenance can be found in Section 5.4. Efforts to identify the
agencies responsible for maintenance within the watershed will be undertaken in the DWPs.

6.5.4 Water Quality Problem Areas

Water quality problem areas are identified in the IEPA’s 303d Report. As discussed in
Chapter 4, the report provides a comprehensive summary of waterways within the state of
lllinois where water quality standards or listing criteria are not met. Water quality benefits
provided by projects planned as a part of DWPs will be shown in qualitative terms as a part
of the documentation of improvement projects identified. During development of the draft
CCSMP, the District went to great lengths to identify methods accepted by other agencies,
such as the USACE and the IDNR-OWR, for determining the economic value of ecosystem
impacts and water quality improvement to no avail. Therefore, until an acceptable method is
identified and approved by the District, the water quality improvement and ecosystem impact
facets of a project will be considered as non-economic factors.

6.5.5 Wetlands, Floodplains, and Riparian Environment at Risk

Wetland, floodplain, and riparian areas will be identified as a part of a DWP. Wetland areas
are identified on National Wetland Inventory (NWI) mapping. GIS data for NWI mapping are
available on the Web (http://www.fws.gov/nwi/) for download and incorporation into DWPs.
Floodplain areas are delineated for many of the Cook County regional waterways and will be
summarized as a part of a DWP.

Riparian zones generally are not delineated for Cook County waterways and will be defined
as a part of a DWP. Wherever possible, a desktop evaluation of aerial photography or other
available field data will be the method for identifying riparian zones. Riparian zones general-
ly are defined as the interfaces between terrestrial and aquatic ecosystems. For the pur-
pose of DWP development, riparian areas will be defined as any vegetated area adjacent to
a waterbody that is occasionally inundated by floodwaters resulting in periodic hydric soil
conditions. The frequency of inundation impacts the nutrient loads of riparian areas, as well
as the soil conditions and plant community composition. The 10-yr delineated floodplain will
be used to characterize inundation. For stream reaches where flood frequency data is not
available, riparian delineation will attempt to capture the functional relationship between pe-
riodic inundation and species diversity in the floodplain.
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6.6 Estimates of Existing Damage

Estimating existing damages is the first step in defining the extent of problem areas. Dam-
age estimates defined as a part of a DWP will focus on the economic damages caused by
flooding and streambank erosion. Economic damages are estimated by summing damages
from four categories:

e Property damage resulting from flooding (residential and commercial)
e Streambank erosion damage

e Transportation damage

¢ Recreation damage

The following subsections provide guidance on the economic valuation of damages and
benefits that will be included as a part of DWP development.

6.6.1 Property Damage

Property damage caused by flooding includes structural damage to buildings (residential,
commercial, industrial, and public) and loss of building contents (equipment, furnishings, raw
materials, and inventory). The extent of property damage depends on the severity of the
flood. For riverine flooding typical of Cook County, severity is dictated primarily by flooding
levels and by high flow velocities and the duration of flooding. A floodplain inventory is nec-
essary to understand the assets that are at risk. H&H modeling is used to define water sur-
face elevations for several storm events of varying probability of occurrence and to under-
stand the impact on properties within the floodplain.

Table 6.14 summarizes data requirements for this analysis and suggested data sources.
Several public domain applications are available to support the development of average an-
nual damages (AAp) curves using the data listed in Table 6.14 and consistent with the

USACE’s National Economic Development (NED) methodology.

TABLE 6.14 PROPERTY DAMAGE CALCULATIONS

DATA REQUIREMENT

SOURCE

FLOOD STAGE ELEVA-
TIONS FOR 2-, 5-, 10-,
25-, 50-, AND 100-YEAR
STORMS.

H&H MODELING BASED ON GUIDANCE CONTAINED IN SECTION 6.4. FOR
DWPS, FLOOD STAGE ELEVATION (FLOODPLAIN BOUNDARIES) WILL BE DE-
VELOPED CONSISTENT WITH GIS STANDARDS AND SPECIFICATIONS PRO-
VIDED BY THE DISTRICT.

SURVEYED PROPERTY
AND STRUCTURE LO-
CATIONS

BASED ON SURVEYS PERFORMED DURING DWP DEVELOPMENT OR AC-
CEPTABLE ESTIMATES BASED ON TOPOGRAPHIC DATA AND VISUAL IN-
SPECTIONS.

ZERO-DAMAGE ELE-
VATIONS FOR EACH

BASED ON SURVEYS PERFORMED DURING DWP DEVELOPMENT OR AC-
CEPTABLE ESTIMATES BASED ON TOPOGRAPHIC DATA AND VISUAL IN-

STRUCTURE SPECTIONS.

ASSESSED VALUE OF COOK COUNTY TAX PARCEL DATA.

EACH ASSET

VALUATION OF CON- RECOMMENDED ASSUMPTIONS: FOR RESIDENTIAL STRUCTURES, CON-
TENTS OF STRUC- TENTS ARE 50% OF THE REPLACEMENT VALUE OF THE STRUCTURE. FOR
TURES COMMERCIAL, INDUSTRIAL, OR PUBLIC FACILITIES, CONTENTS ARE 90% OF

THE REPLACEMENT VALUE OF THE STRUCTURE. MORE SPECIFIC INFOR-
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TABLE 6.14 PROPERTY DAMAGE CALCULATIONS

DATA REQUIREMENT SOURCE

MATION CAN BE SUBSTITUTED, IF IT CAN BE EASILY OBTAINED THROUGH
INTERVIEWS OR ADDITIONAL DATA GATHERING.

In general, based on the flood stage calculated using H&H models, damages are calculated
for six storm events: 2-, 5-, 10-, 25-, 50-, and 100-year. Once the damages are calculated,
a damage curve is developed by plotting the value of damages versus the exceedance
probability. The AAp value, which can be determined by calculating the area under the
damage curve, is essentially the sum of all the damages weighted by their probability of oc-
currence.

Appendix F contains a more detailed description of the NED methodology for determining
property damages including the development of damage curves and performing benefit-to-
cost (BC) analysis.

6.6.2 Streambank Erosion Damage

Streambank erosion damage will be calculated in a manner similar to property damage cal-
culations. Surveys performed by the District will determine where streambank erosion is
likely to cause property damage. In such cases, the valuation of the structure and the con-
tents of structures deemed to be at imminent risk will be included. Therefore, frequency de-
terminations are unnecessary, and evaluations will focus on effectiveness for the full range
of expected flows, particularly bank full-flow ranges. Only actual property damage to struc-
tures will be included in the damage calculation. Loss of land will not be considered.

6.6.3 Transportation Damage
The following damages in the transportation category will be quantified for the purposes of
damage assessment:

e Physical damages to roads, bridges, traffic signal installations, and sewers
e Emergency response costs
e Traffic delay or disruption

Transportation damages will be calculated using the following tiered approach:

Tier 1—If avoided transportation damages are not expected to be a significant component
of the project, then a 15 percent markup of total property damage should be used to account
for indirect damages. This methodology is consistent with the IDNR-OWR’s common ap-
proach to damage assessment, which includes physical damages, emergency response
costs, and traffic delays or disruptions, and is intended to cover such costs as public works
staff time, lost wages for residents, and other associated damages.

Tier 2—If the traffic delay component of the project is expected to be more significant, then
a more detailed traffic delay analysis will be performed and included as an addition to the 15
percent markup. The methodology used for this analysis will be site-specific and will be ap-
proved by the District.

Tier 3—If historic information obtained during DWP preparation shows that flooding in the
area has been known to cause significant transportation damage, then project-specific
transportation damage curves will be developed in place of the 15 percent markup. An ex-
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ample of this may be that bridges in a particular project area are of high value and vulnera-
ble to flood damages; therefore, the 15 percent markup would not be high enough to ac-
count for the damage expected to these bridges. These project-specific damages will be
calculated using the formula

Dx = FxQx
where:
Dy = the monetary damages derived from a particular flood event; e.g., damages
for a 2-year flood
Fy, = multiplication factor incorporating cost; e.g., cost of project-specific bridge re-

placement
Q¢ = the quantity of the particular facility affected by the flood event; e.g., number
of bridges affected by the flood

Specific cost factors and inputs to be used to calculate damages for each transportation cost
component will be developed using historic information. As with property damages, trans-
portation damages will be calculated for each flooding event, developed into a damage
curve, and then converted into an AAp. The AAp is determined by calculating the area un-
der the damage curve. Appendix F contains a detailed explanation of this procedure.

6.6.4 Recreation Damages and Benefits

Recreation damages are incurred through the loss of the use of parks, forest preserves, or
other recreational facilities. Recreation benefits can accrue from damages avoided and by
the creation of recreation areas as part of a flood control project. Several methods have
been developed to calculate recreational damage/benefit. The unit day value (UDV) method
will be used for recreational damage or benefit calculation as a part of DWPs. The UDV
method relies on annually published studies by the USACE that estimate dollar damages
per day ($ person-day) that are accrued based on a point rating. The point rating system
includes five criteria related to: available activities, facilities, relative scarcity, ease of access,
and aesthetics. Appendix G contains USACE’s 2006 published study, which is updated an-
nually. The general formula for calculating damages is:

Dx = I:xVxl-x
where:
Dy = the monetary damages derived from a particular flood
Fx = multiplication factor incorporating the UDV
Vi = the average number of daily visitors to a recreational facility
Ly = Lengthofimpactindays

Unless site-specific information can be readily developed, the values contained in Appen-
dix H (Table H-1) will be used to calculate recreational damages or benefits. This table will
be evaluated annually to determine if updates are required.

Similar to property and transportation damages, recreation damages must be calculated for
each flood event, developed into a damage curve, and then converted into an AAp for recrea-
tion facilities. The AAp can be determined by calculating the area under the damage curve.
Appendix F contains a detailed explanation of the procedure.

6.6.5 Final Calculation
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Once damages are calculated for each flood event, a damage curve will be developed for
the sum of all damages from each category, and then converted into an overall AAp. The
AAp can be determined by calculating the area under the damage curve. Appendix F con-
tains a more detailed explanation of this procedure. Table 6.15 summarizes the valuation of
damages and benefits proposed in the sections above.

TABLE 6.15 SUMMARY RECOMMENDATION FOR ECONOMIC VALUATION

TYPE OF DAM-
AGE
AND BENEFIT

DESCRIPTION

VALUATION METHOD

PROPERTY DAMAGE FROM FLOODING

RESIDENTIAL AVOIDED STRUCTURAL DAMAGE FOLLOW USACE NED GUIDANCE. USE HEC-
PROPERTY — TO RESIDENCES. FLOOD DAMAGE ASSESSMENT (FDA) OR
STRUCTURAL IDNR-OWR’S DAMAGES MODEL. PROPERTY
DAMAGE VALUATION WILL BE BASED ON ASSESSED
VALUE OBTAINED FROM COOK COUNTY
TAX RECORDS.
RESIDENTIAL AVOIDED DAMAGE TO CONTENTS ASSUME 50% OF STRUCTURAL DAMAGE TO
PROPERTY— WITHIN RESIDENCES. ACCOUNT FOR RESIDENTIAL CONTENTS.
CONTENTS
INDUSTRIAL AVOIDED STRUCTURAL DAMAGE FOLLOW USACE NED GUIDANCE. USE HEC-
COMMERCIAL TO INDUSTRIAL/COMMERCIAL FDA SOFTWARE OR IDNR-OWR’S DAMAGES.
PROPERTY— PROPERTY. RESEARCH INDIVIDUAL BUILDING TYPES
STRUCTURAL THROUGH INTERVIEWS AND OTHER DATA
DAMAGE COLLECTION.
INDUSTRIAL/ AVOIDED DAMAGE TO CONTENTS ASSUME 90% OF STRUCTURAL DAMAGE
COMMERCIAL WITHIN INDUSTRIAL/COMMERCIAL UNLESS INFORMATION CAN BE OBTAINED
PROPERTY— PROPERTY. THROUGH INTERVIEWS AND OTHER DATA
CONTENTS COLLECTION.

STREAMBANK EROSION DAMAGE

EROSION DAM-
AGE

DAMAGES FROM EROSION.

SIMILAR TO STRUCTURAL DAMAGE, EX-
CEPT INCLUDE DAMAGE IN AREAS WHERE
EROSION IS THE CAUSE OF STRUCTURAL
DAMAGE RATHER THAN FLOODING. ONLY
STRUCTURAL DAMAGE WILL BE INCLUDED
IN THE VALUATION, LOSS OF LAND WILL
NOT BE CONSIDERED.

TRANSPORTATION DAMAGE

TRANSPORT A- PHYSICAL DAMAGE TO ROADS, ASSUME 15% OF PROPERTY DAMAGES
TION—PHYSICAL | BRIDGES, AND UTILITIES, AS WELL (STRUCTURAL PLUS CONTENTS) FOR INDI-
DAMAGE AND AS DAMAGES RESULTING FROM RECT TRANSPORTATION DAMAGES (THIS
EMERGENCY POLICE, FIRE AND EMERGENCY INCLUDES BOTH PHYSICAL DAMAGE AND
RESPONSE RESCUE COSTS. EMERGENCY RESPONSE COSTS).

COSTS

TRANSPORTA- DAMAGE FROM ADDITIONAL VEHI- OPERATIONAL DELAY IS CONSIDERED
TION DAMAGE— | CLE OPERATION, AND LOSS OF WHEN THE FLOOD ELEVATION REACHES
OPERATION AND | PRODUCTIVITY. 0.5 FOOT ABOVE THE LOW ROADWAY ELE-
DELAY COSTS VATION. IF SIGNIFICANT, ESTIMATE DAM-

AGES BASED ON ESTIMATED COST OF DE-
LAY.
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TABLE 6.15 SUMMARY RECOMMENDATION FOR ECONOMIC VALUATION

TYPE OF DAM-
AGE
AND BENEFIT DESCRIPTION VALUATION METHOD
TRANSPORTA- DAMAGE TO VEHICLES. NOT INCLUDED FOR DISTRICT TRANSPOR-
TION DAMAGE— TATION DAMAGE CALCULATIONS. ASSUME
VEHICLES MOST VEHICLES WILL BE REMOVED FROM

FLOODED AREAS BEFORE DAMAGE CAN
OCCUR.

OTHER DAMAG-
ES—INCOME
LOSS

DAMAGE FROM LOST WAGES OF
WORKERS THAT CANNOT BE
TRANSFERRED OUT OF A FLOODED
AREA.

NOT INCLUDED. ASSUME THAT WORK CAN
BE TRANSFERRED OUT OF THE FLOODED
AREA. (NOTE: THE LIKELIHOOD OF AN
EVENT EXTREME ENOUGH TO CAUSE IN-
COME LOSS IS SMALL.)

OTHER DAMAG-
ES —
RELOCATION
COSTS

DAMAGES FROM ADDITIONAL LIV-
ING EXPENSES OF RESIDENCES
REQUIRED TO TEMPORARILY RE-
LOCATE.

NOT INCLUDED FOR DISTRICT TRANSPOR-
TATION DAMAGE CALCULATIONS. ASSUME
THAT LIVING EXPENSES ARE SMALL RELA-
TIVE TO PROPERTY DAMAGE.

RECREATION DAMAGE AND BENEFIT

PARKS AND
FOREST PRE-
SERVES

DAMAGE INCURRED FROM THE
LOSS OF USE OF PARKS, FOREST
PRESERVES, OR OTHER RECREA-
TION AREAS. BENEFITS ACCRUED
FROM THE DEVELOPMENT OF NEW
RECREATION AREAS CREATED BY
AN ALTERNATIVE WILL BE VALUED
(SEE SECTION 6.6.4)

USACE ECONOMICS GUIDANCE MEMORAN-
DUM, 07-03 DATED NOVEMBER 20, 2006,
UNIT DAY VALUES FOR RECREATION, FIS-
CAL YEAR 2007, WHICH ESTIMATES
$/PERSON-RECREATION DAY. THIS CALCU-
LATION CAN BE USED TO CALCULATE DAM-
AGES IN RECREATION AREAS AS WELL AS
BENEFIT FROM RECREATION AREA CREAT-
ED.

WETLAND AND RIPARIAN AREAS

WETLANDS AND
RIPARIAN HABI-
TAT

EXISTING DAMAGE TO WETLANDS
AND RIPARIAN HABITATS WILL NOT
BE INCLUDED IN THE BASELINE
DAMAGES VALUATION. DAMAGE
CAUSED BY AN ALTERNATIVE WILL
BE MITIGATED AND INCLUDED IN
THE OVERALL COST OF AN ALTER-
NATIVE. BENEFIT FROM ADDITION-
AL WETLANDS OR RIPARIAN HABI-
TAT CREATED BY AN ALTERNATIVE
WILL BE VALUED (SEE SECTION
6.7.3.1).

NOT INCLUDED IN DAMAGE CALCULATION.
FOR BENEFIT CALCULATIONS USE THE
MARKET RATE OF WETLANDS AND RIPARI-
AN HABITAT FROM A WETLAND BANK IN
THE APPROPRIATE WATERSHED.

WATER QUALITY

WATER QUALITY

DAMAGES FROM IMPAIRED WATER
QUALITY, BOTH ECOLOGICAL AND
REGULATORY.

NOT INCLUDED UNTIL AN ACCEPTABLE
METHOD IS DEVELOPED.

6.7 Alternative Development and Evaluation

Once problem areas are defined (Section 6.5) and damages quantified (Section 6.6), then
alternatives to reduce the damages associated with the problems will be developed and
evaluated. Several alternatives will be developed and evaluated for each problem area. For

flooding problem areas, alternatives will provide a varying level of protection.

In other
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words, some alternatives will address lower recurrence interval storms such as the 15-year
storm, and others will address higher recurrence interval storms such as the 100-year storm.
Once alternatives are developed, they will be evaluated based on their BC ratio or net bene-
fit.

The enacting legislation, Public Act 93-1049, in which authority was granted to the District
for the responsibilities of stormwater management for Cook County, stipulates that BC anal-
ysis is required during deliberations for capital project selection. However, the District's
Board of Commissioners is not required to select projects solely on BC analysis. They may
also decide to consider noneconomic criteria in the selection of alternatives for each prob-
lem areas. Information about noneconomic criteria will be summarized for each project so
that it can be included as a consideration in the countywide prioritization of stormwater im-
provement projects. The ultimate decision for funding of any capital project is at the discre-
tion of the District's Board of Commissioners.

Section 6.7 is generally organized according to the steps to be followed as a part of alterna-
tive development and evaluation. Alternative development and evaluation will be performed
as a part of DWPs. Table 6.16 summarizes the general steps for development and evalua-
tion of alternatives.

Table 6.16 Summary of Alternative Development Sections

Alternative Develop-
CCSMP Sec- ment and Evaluation
tion Number Step General Overview

6.5 Define problem areas Use guidance in Section 6.5 to identify and define the magni-
tude of problem areas.
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Table 6.16 Summary of Alternative Development Sections

Alternative Develop-
CCSMP Sec- ment and Evaluation
tion Number Step General Overview

6.7.1 ldentify alternatives Use technology guidance provided in Section 6.7.1 and infor-
mation on watershed to identify alternatives that can help re-
solve problems in problem areas.

6.7.2 Evaluate alternatives Evaluate alternatives for effectiveness addressing problem are-
as. This will primarily focus on the evaluation of the effective-
ness of flood control alternatives using H&H modeling consistent
with protocol established in Section 6.4. Streambank erosion
control alternatives will focus on bank-full conditions.

6.7.3 Estimate conceptual Use unit costs, markups, and other guidance provided by the
cost of alternatives District to estimate the conceptual cost of alternatives.

6.7.3 Evaluate cost- Use the damages defined in Section 6.6 and the conceptual
effectiveness of alterna- | cost estimates to determine the BC ratio for each alternative.
tives Use the BC ratio to determine whether alternatives address

problem areas cost-effectively.

6.8 Summarize recom- Develop lists of projects recommended throughout the water-
mended projects for shed for each problem area. Alternatives that have the highest
each problem area and | BC ratio (net benefit) generally will be recommended for each
define noneconomic problem area. Also summarize noneconomic data for each
criteria problem area to be used as a part of District's countywide priori-

tization of improvement projects.

6.7.1 Technology Guidance and Alternative ldentification

Many acceptable technologies can be used alone or in combination to form project alterna-
tives to remediate existing stormwater problems. Where opportunities exist, projects funded
by the District will incorporate BMPs that provide secondary water quality benefits. Section
6.7.1 provides guidance on the use of technologies in developing alternatives to remediate
flooding and erosion problems.

6.7.1.1 Flood Control Technologies

As described in Section 6.5, flooding problems occur when flood waters reach structures,
transportation facilities, utilities, critical facilities, or recreation areas. Damages arise from
the effects on the facilities and their contents, as well as the consequences of loss of ser-
vice. Table 6.17 contains descriptions of technologies that can remediate flooding problems
and also general guidance on their use for the development of alternatives. The technolo-
gies will be used as appropriate for the development of flood control alternatives as a part of
a DWP.

Technologies listed in Table 6.17 are summarized in terms of their ability to remediate flood-
ing problems. It is assumed that these technologies would be implemented along with a
regulatory program that requires measures to prevent future flooding problems. Without
measures to prevent future flooding problems, such as site discharge restrictions, the tech-
nologies may not prove as effective in the future as when they originally were designed and
implemented.

TABLE 6.17 SUMMARY OF FLOOD CONTROL OPTIONS
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FLOOD CONTROL OP-
TION

DESCRIPTION

DETENTION/RETENTION

DETENTION FACILITIES

IMPOUNDMENTS TO TEMPORARILY STORE STORMWATER. THIS CENTRAL-
IZED TECHNOLOGY INCLUDES WET BASINS, STORMWATER WETLANDS,
REGIONAL FACILITIES, AND FLOOD CONTROL RESERVOIRS.

RETENTION FACILITIES
(WET BASINS)

IMPOUNDMENTS TO PERMANENTLY STORE STORMWATER AND REMOVE
IT THROUGH INFILTRATION AND EVAPORATION. RETENTION FACILITIES
GENERALLY HAVE AN OUTFALL TO THE RECEIVING WATERWAY THAT IS
LOCATED AT AN ELEVATION ABOVE THE PERMANENT POOL.

UNDERGROUND DE-
TENTION

A SPECIALIZED FORM OF STORAGE WHERE STORMWATER IS DETAINED IN
UNDERGROUND FACILITIES SUCH AS VAULTS OR TUNNELS.

BIORETENTION DECENTRALIZED MICROBASINS DISTRIBUTED THROUGHOUT A SITE OR
WATERSHED TO CONTROL RUNOFF CLOSE TO WHERE IT IS GENERATED.
RUNOFF IS DETAINED IN THE BIORETENTION FACILITIES AND INFILTRATED
INTO THE SOIL AND REMOVED THROUGH EVAPOTRANSPIRATION.

CONVEYANCE

IMPROVEMENT

CULVERT/BRIDGE RE- ENHANCEMENT OF THE HYDRAULIC CAPACITY OF CULVERTS OR BRIDGES

PLACEMENT SERVING AS STREAM CROSSINGS THROUGH SIZE INCREASE, ROUGH-

NESS REDUCTION, AND REMOVAL OF OBSTACLES (FOR EXAMPLE, PIERS).

CHANNEL IMPROVE-
MENT

ENHANCEMENT OF THE HYDRAULIC CAPACITY OF CHANNELS BY ENLARG-
ING CROSS SECTIONS (FOR EXAMPLE, FLOODPLAIN ENHANCEMENT), RE-
DUCING ROUGHNESS (FOR EXAMPLE, LINING), OR CHANNEL REALIGN-
MENT.

FLOOD BARRIERS

LEVEES

EARTH EMBANKMENTS BUILT ALONG RIVERS AND STREAMS TO KEEP
FLOOD WATERS WITHIN THE CHANNEL.

FLOODWALLS VERTICAL WALLS TYPICALLY MADE OF CONCRETE OR OTHER HARD MA-
TERIALS BUILT ALONG RIVERS AND STREAMS TO KEEP FLOOD WATERS
WITHIN THE CHANNEL.

RELOCATION

BUYOUTS ACQUISITION AND DEMOLITION OF PROPERTIES IN THE FLOODPLAIN TO

ELIMINATE FLOOD DAMAGES.

BUILDING RELOCATION

RELOCATION OF BUILDINGS (TYPICALLY HOUSES) TO HIGHER GROUND TO
REMOVE THEM FROM THE FLOODPLAIN. THIS TECHNOLOGY REQUIRES
PURCHASING NEW LAND AND TRANSPORTING BUILDINGS TO NEW LOCA-
TIONS.

ELEVATION

MODIFICATION OF A STRUCTURE’S FOUNDATION TO ELEVATE THE BUILD-
ING ABOVE A GIVEN FLOOD LEVEL. TYPICALLY APPLIED TO HOUSES.

FLOODPROOFING

DRY FLOODPROOFING

INSTALLATION OF IMPERMEABLE BARRIERS AND FLOOD GATES ALONG
THE PERIMETER OF A BUILDING TO KEEP FLOOD WATERS OUT. TYPICAL-
LY DEPLOYED AROUND COMMERCIAL AND INDUSTRIAL BUILDINGS THAT
CANNOT BE ELEVATED OR RELOCATED.

WET FLOODPROOFING

IMPLEMENTATION OF MEASURES THAT DO NOT PREVENT WATER FROM
ENTERING A BUILDING BUT MINIMIZE DAMAGES; FOR EXAMPLE, UTILITY
RELOCATION AND INSTALLATION OF WATER RESISTANT MATERIALS.
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Note that sometimes applications of flood control technologies to address problems in one
location may aggravate problems in another location (for example, conveyance improve-
ments reduce flooding upstream but may worsen conditions downstream). Therefore, the
potential applications of flood control technologies to address problems will not be analyzed
in isolation. No alternative recommended as a part of a DWP may create negative impacts
within the watershed or outside of the watershed, including areas lying outside of Cook
County.

6.7.1.2 Erosion Control Technologies

As described in Section 6.5, streambank erosion can result in property damage or a risk to
human health and safety. Damages arise from the effects on the facilities and their con-
tents, as well as the consequences of loss of service. A description of appropriate technol-
ogies that can remediate existing streambank erosion problems and general guidance on

their utilization for the development of alternatives, is presented in Table 6.18.

TABLE 6.18 STREAMBANK EROSION CONTROL OPTIONS

CONTROL OPTION

DESCRIPTION

NATURAL (VEGE-
TATED OR BIOEN-
GINEERED) STABI-
LIZATION

THE STABILIZATION AND PROTECTION OF ERODING OVERLAND FLOW AREAS
OR STREAMBANKS WITH SELECTED VEGETATION USING BIOENGINEERING
TECHNIQUES. THE PRACTICE APPLIES TO NATURAL OR EXCAVATED CHAN-
NELS WHERE THE STREAMBANKS ARE SUSCEPTIBLE TO EROSION FROM THE
ACTION OF WATER, ICE, OR DEBRIS AND THE PROBLEM CAN BE SOLVED US-
ING VEGETATION. VEGETATIVE STABILIZATION IS GENERALLY APPLICABLE
WHERE BANKFULL FLOW VELOCITY DOES NOT EXCEED 5 FT/SEC AND SOILS
ARE MORE EROSION RESISTANT, SUCH AS CLAYEY SOILS. COMBINATIONS OF
THE STABILIZATION METHODS LISTED BELOW AND OTHERS MAY BE USED.

VEGETATING BY
SODDING, SEED-
ING OR PLANTING

ESTABLISHING PERMANENT VEGETATIVE COVER TO STABILIZE DISTURBED
OR EXPOSED AREAS. REQUIRED IN OPEN AREAS TO PREVENT EROSION AND
PROVIDE RUNOFF CONTROL. THIS STABILIZATION METHOD OFTEN INCLUDES
THE USE OF GEOTEXTILE MATERIALS TO PROVIDE STABILITY UNTIL THE VEG-
ETATION IS ESTABLISHED AND ABLE TO RESIST SCOUR AND SHEAR FORCES.

VEGETATED AR-
MORING (JOINT
PLANTING)

THE INSERTION OF LIVE STAKES, TREES, SHRUBS AND OTHER VEGETATION
IN THE OPENINGS OR JOINTS BETWEEN ROCKS IN A RIPRAP OR ARTICULATED
BLOCK MAT (ABM). THE OBJECT IS TO REINFORCE RIPRAP OR ABM BY ES-
TABLISHING ROOTS INTO THE SOIL. DRAINAGE MAY ALSO BE IMPROVED
THROUGH EXTRACTING SOIL MOISTURE.

VEGETATED CEL-
LULAR GRID
(EROSION BLAN-
KET)

LATTICE-LIKE NETWORK OF STRUCTURAL MATERIAL INSTALLED WITH PLANT-
ED VEGETATION TO FACILITATE THE ESTABLISHMENT OF THE VEGETATION,
BUT NOT STRONG ENOUGH TO ARMOR THE SLOPE. TYPICALLY INVOLVES
THE USE OF COCONUT OR PLASTIC MESH FIBER (EROSION BLANKET) THAT
MAY DISINTEGRATE OVER TIME AFTER THE VEGETATION IS ESTABLISHED.

REINFORCED
GRASS SYSTEMS

SIMILAR TO THE VEGETATED CELLULAR GRID, BUT THE STRUCTURAL COV-
ERAGE IS DESIGNED TO BE PERMANENT. THE TECHNOLOGY CAN INCLUDE
THE USE OF MATS, MESHES, INTERLOCKING CONCRETE BLOCKS, OR THE USE
OF GEOCELLS CONTAINING FILL MATERIAL.

LIVE CRIBWALL

INSTALLATION OF A REGULAR FRAMEWORK OF LOGS, TIMBERS, ROCK, AND
WOODY CUTTINGS TO PROTECT AN ERODING CHANNEL BANK WITH STRUC-
TURAL COMPONENTS CONSISTING OF LIVE WOOD.

STRUCTURAL
STABILIZATION

STABILIZATION OF ERODING STREAMBANKS OR OTHER AREAS BY USE OF
DESIGNED STRUCTURAL MEASURES. STRUCTURAL STABILIZATION IS GEN-
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TABLE 6.18 STREAMBANK EROSION CONTROL OPTIONS

CONTROL OPTION

DESCRIPTION

ERALLY APPLICABLE WHERE FLOW VELOCITIES EXCEED 5 FT/SEC OR WHERE
VEGETATIVE STREAMBANK PROTECTION IS INAPPROPRIATE.

RIPRAP

A SECTION OF ROCK PLACED IN THE CHANNEL OR ON THE CHANNEL BANKS
TO PREVENT EROSION. RIPRAP TYPICALLY IS UNDERLAIN BY A SAND AND
GEOTEXTILE BASE TO PROVIDE A FOUNDATION FOR THE ROCK, AND TO PRE-
VENT SCOUR BEHIND THE ROCK.

INTERLOCKING
CONCRETE

INTERLOCKING CONCRETE MAY INCLUDE A-JACKS®, ABM, OR SIMILAR
STRUCTURAL CONTROLS THAT FORM A GRID OR MATRIX TO PROTECT THE
CHANNEL FROM EROSION. A-JACKS ARMOR UNITS MAY BE ASSEMBLED INTO
A CONTINUOUS, FLEXIBLE MATRIX THAT PROVIDES CHANNEL TOE PROTEC-
TION AGAINST HIGH VELOCITY FLOW. THE MATRIX OF A-JACKS CAN BE
BACKFILLED WITH TOPSOIL AND VEGETATED TO INCREASE SYSTEM STABIL-
ITY AND TO PROVIDE IN-STREAM HABITAT. ABM CAN BE USED WITH OR
WITHOUT JOINT PLANTING WITH VEGETATION. ABM IS AVAILABLE IN SEVERAL
SIZES AND CONFIGURATIONS FROM SEVERAL MANUFACTURERS. THE SIZE
AND CONFIGURATION OF THE ABM IS DETERMINED BY THE SHEAR FORCES
AND SITE CONDITIONS OF THE CHANNEL.

GABIONS

GABIONS ARE WIRE MESH BASKETS FILLED WITH RIVER STONE OF SPECIFIC
SIZE TO MEET THE SHEAR FORCES IN A CHANNEL. THE GABIONS ARE USED
MORE OFTEN IN URBAN AREAS WHERE SPACE IS NOT AVAILABLE FOR OTHER
STABILIZATION TECHNIQUES. GABIONS CAN PROVIDE STABILITY WHEN DE-
SIGNED AND INSTALLED CORRECTLY.

GRADE CONTROL

GRADE CONTROL MEASURES MAY BE USED TO PREVENT STREAM INCISION
INTO THE CHANNEL BED OR UPSTREAM NICKPOINT MIGRATION. GRADE
CONTROL MEASURES INVOLVE SOME MEANS OF STABILIZING THE CHANNEL
BED AT A DESIRED ELEVATION WITH NATURAL MATERIALS SUCH AS ROCKS
OR LOGS, OR IN SOME SITUATIONS CONCRETE. ROCK VORTEX WEIRS, ROCK
CROSS VANES, AND LOG DROPS ARE MEANS OF GRADE CONTROL THAT IM-
PEDE CHANNEL INCISION AND OFTEN RESULT IN SCOUR POOLS DEVELOPING
DOWNSTREAM OF THE GRADE CONTROL MEASURE.

CONCRETE
CHANNELS

A CONSTRUCTED CONCRETE CHANNEL DESIGNED TO CONVEY FLOW AT A
HIGH VELOCITY (GREATER THAN 5 FT/SEC) WHERE OTHER STABILIZATION
METHODS CANNOT BE USED. MAY BE SUITABLE IN SITUATIONS WHERE
DOWNSTREAM AREAS CAN HANDLE THE INCREASE IN PEAK FLOWS AND
THERE IS LIMITED SPACE AVAILABLE FOR CONVEYANCE.

OUTLET STABILI-
ZATION

PREVENT STREAMBANK EROSION FROM EXCESSIVE DISCHARGE VELOCITIES
WHERE STORMWATER FLOWS OUT OF A PIPE. OUTLET STABILIZATION MAY
INCLUDE ANY METHOD DISCUSSED ABOVE.

USDA NRCS AND [EPA. ILLINOIS URBAN MANUAL. 2002

Sometimes applications of streambank erosion control technologies to address problems in
one location may aggravate problems in another location (for example, lining a channel in
one location may exacerbate streambank erosion at another location). Therefore, applica-
tion of streambank erosion or grade control technologies to address problems must not be
analyzed in isolation. As stated previously, no alternative recommended as a part of a DWP
may create negative impacts in the watershed or outside of the watershed including areas
outside of Cook County.
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Bioengineering techniques for stabilizing water body shorelines provide more natural solu-
tions than hard armoring. Hard armoring, which protects the bank with concrete, riprap, or
other nonnatural materials, is sometimes necessary when a bioengineered solution will not
provide the necessary level of protection or cannot withstand flow velocities. In preparing a
DWP, consideration will be made to allow only the minimum necessary amount of hard ar-
moring. The DWP will consider the use of bioengineering techniques where appropriate. A
combination of treatments will likely be suggested to maximize durability.

6.7.2 Alternative Evaluation

Alternatives developed to address flooding will be evaluated using H&H modeling consistent
with methodologies described in Section 6.4. Modeling will determine the avoided damages
or benefit for each alternative. The avoided damage or benefit will be used to calculate the
BC ratio for each alternative.

Frequency determinations are unnecessary in evaluating alternatives developed to address
erosions problems. Evaluations will focus on effectiveness for the full range of expected
flows, particularly the bank full flow ranges. Costs will be considered, but not using the
multistorm approach applied for flood damages.

6.7.3 Evaluating Cost Effectiveness of Alternatives

BC ratio is determined by calculating the benefit of a project in terms of avoided damages or
benefit added, and the construction and operation and maintenance (O&M) costs associated
with a project. Section 6.6 provides a description of the process to be followed to determine
the benefit or damages for problem areas. Benefits are then divided by the cost to obtain an
indicator of the cost effectiveness of each project. Net benefit can also be calculated by
subtracting the cost from the benefit.

6.7.3.1 Benefit Calculation

In economic terms, benefit is the dollar value of the damages avoided because of implemen-
tation of an alternative (flood control project, soil stabilization project, buyouts). Benefits are
calculated by determining damages without a project minus damages with a project; that is,
damages avoided. Benefits can include the added value of recreation facilities, wetlands, or
riparian areas. As explained in Appendix F, benefits can be expressed as a present value,
PV3, or can be annualized to obtain the average annual benefits AAs.

Recreation Areas. |If the project creates recreation areas, the value will be included as a
benefit to the project using the economic valuation method described in Section 6.6.4. Recre-
ation benefit, once created, can be assumed to accrue annually over the life of the project.

Wetlands and Riparian Areas. If the project creates wetlands or riparian areas, their value
will be included as an economic benefit of the project. The value of wetlands and riparian
areas is calculated based on the market rate of wetlands in the watershed. Appendix H pro-
vides the 2006 market rate for wetlands by watershed (Table H-2). The values are variable
and will be confirmed annually.

6.7.3.2 Costing Assumptions

Project costs involve all expenditures necessary for implementation. For traditional flood
control projects such as levees or reservoirs, they include study, design, land acquisition,
construction, and O&M costs. For a residential buyout, there is a one-time cost to purchase
structures in the floodplain, including demolition of the structures, restoration of the land, re-
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location and closing costs. Floodproofing costs may be represented by one-time costs of
utility relocation and the occasional complete replacement of flood shields.

Flood protection projects provide benefits throughout a defined period of time that depends
on the useful life of a project. A levee may have a useful life of 50 years, whereas relocation
of a house outside the floodplain is a permanent solution. Every year that the project per-
forms its functions, it provides benefits and, in principle, requires some expenditure, alt-
hough most of the cost is incurred during construction. Therefore, the concept of annualiz-
ing is applied to compare these unevenly distributed benefits and costs.

Annualizing benefits and costs is a basic concept of engineering economics that accounts
for the time value of money. To calculate the annual payment, benefits accrued and the
costs incurred every year are discounted using compound interest procedures. The typical
discount rate is set by the federal government and is also used by IDNR-OWR. Recently it
has varied between 3 and 7 percent. In 2005, the value used by IDNR-OWR for discounting
was 5.375 percent. The District will validate the discount rate annually. If the life expectan-
cy of facilities is less than the period for which benefits are calculated, then replacement
costs must be incorporated to account for the total cost of facilities for the entire time period.

Standard engineering economics textbooks provide formulas for converting a present value
or a future value into a uniform series of “payments.” For example, a capital expenditure can
be converted into an annual payment using the formula

i(1+19)"

AAc=PV — "2
A+i)" =1
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where:

AAc= annual

cost

n = useful life
of the project in

years

PV = total cost

or benefit in the
present
i =

rate

discount

To calculate costs ac-
curately, it is neces-
sary to have an as-
sumption of the life
expectancy of a pro-
ject. Table 6.19 lists
the standard assump-
tions to be used to
estimate project life
for purposes of alter-
native evaluation.

6.7.3.3 Unit Costs
for Al- ternative De-
velopment

The District will devel-
op a current list of unit
costs to use as part of
alternative cost esti-
mation. Unit cost
items will be devel-
oped by the District
and evaluated annual-
ly to determine if up-
dates are required. In
addition to the list of

TABLE 6.19 LIFE EXPECTANCY AND O&M REQUIREMENTS

FOR
ALTERNATIVE EVALUATION
INSPECTION
AND ROU-
LIFE EXPEC- TINE O&M | ADDITIONAL

PROJECT TANCY (YR) (YR) O&M (YR)
Flood Control Projects
DETENTION POND 50 EVERY 2-3 EVERY 10
UNDERGROUND DETEN- 50 EVERY 2-3 EVERY 5
TION
LEVEE WITH DETENTION 100 EVERY 3 EVERY 15
CHANNEL ENLARGEMENT 50 EVERY 2-3 EVERY 5
WITH DETENTION
FLOODPROOFING 20 EVERY 1 EVERY 2
BUYOUTS PERMANENT
DETENTION POND 50 EVERY 2-3 EVERY 10
UNDERGROUND DETEN- 50 EVERY 2-3 EVERY 5
TION
Soil Stabilization Projects
NATURAL STABILIZATION 30 EVERY 1 EVERY 2
RIPRAP 30 EVERY 2-3 EVERY 5
RENO GABIONS 30 EVERY 1 EVERY 5
BASKET GABIONS 30 EVERY 1 EVERY 5
SLOPED VERTICAL CON- 30 EVERY 2-3 EVERY 5
CRETE WALL
RECTANGULAR CON- 50 EVERY 2-3 EVERY 5
CRETE CHANNEL
TRAPEZOIDAL CONCRETE 50 EVERY 2-3 EVERY 5
CHANNEL

unit costs, the District will also establish consistent markups for items such as mobilization,

engineering, and contingencies.

Unless a customized or site-specific approach to include

these costs is approved by the District, standard unit cost items and markups will be used
for DWP alternative development to provide for consistency during the countywide prioritiza-

tion of projects.

6.7.3.4 Calculating Benefit-to-Cost Ratio
Once the average annual benefits (AAg) and average annual cost (AAcg) have been estimat-
ed, the BC ratio is computed using the formula:
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AA
BC=—"2
where:
AAs = the average annual benefit
AAc = the average annual costs

Note that the BC ratio can also be computed using benefits and costs expressed as present
values:

PV
BC=—72=
where:
PVg = the present value of the benefits
PVe = the present value of the costs

The BC ratio will be used to evaluate whether a project is cost-effective. If the BC ratio is
greater than one, the project benefits exceed the costs and the project can be considered
cost-effective. Other factors may be considered that would favor a project that did not have
a BC ratio greater than one.

Similarly, the net benefits of the project are equal to:
NB=PV,—-PV,
If the net benefits are positive, the project is cost-effective and the BC ratio greater than one.

6.7.4 Alternative Selection for Problem Area

As stated previously, the District is required to consider the BC ratio when selecting projects
for implementation. In addition the District will consider noneconomic criteria in selecting
alternatives. All projects which meet the District’s absolute requirements for capital project
funding will be prioritized on a countywide basis, with final decision for funding made at the
discretion of the District’'s Board of Commissioners.

6.8 Summary of Recommended Alternatives

Recommended projects will be summarized to describe the economic and noneconomic da-
ta to be used as a part of the District’'s countywide prioritization of improvements. The eco-
nomic data will focus on the BC ratio defined for each problem area, consistent with the
documentation provided in Sections 6.6 and 6.7. Noneconomic data to be developed for
each project are summarized in Section 6.8.1.

Exhibit 6.1 depicts the documentation that will be prepared as a part of each DWP to sup-
port the countywide prioritization of projects. Only alternatives that meet the District's mini-
mum criteria for funding (see Chapter 1) will be developed and evaluated. For each project
that meets the minimum criteria, a BC analysis will be developed, as will information on the
development of noneconomic data. That information will be summarized in a manner con-
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sistent with what is shown in Exhibit 6.1 for incorporation into the District’s countywide prioriti-
zation of improvement projects. Note that all costs and net benefits shown in Exhibit 6.1 shall
be expressed as present values.

6.8.1 Other Noneconomic Evaluation Criteria
In addition to the BC ratio, the following information will be compiled for the District to use as
a part of the countywide prioritization of projects:

Total cost to the District

Area (in acres) removed from the floodplain

Number of structures protected

Probability that funding will be provided by outside agencies (identify funding source,
and percent of project to be funded, if known)

Implementation time (in months)

Water quality benefit, based on the qualitative scale described in Section 6.8.2

Cook County communities involved

Wetland or riparian area protected (ac)

6.8.2 Water Quality Benefit
To determine the water quality benefit of a flood control or erosion control project, the follow-
ing questions must be addressed:

Does the project contribute to the implementation of a TMDL established for the water-
shed?

Does the project improve water quality concerns identified as a part of an NPDES
Phase Il Stormwater Permit?

Does the project improve water quality related to a pollutant or pollution identified in the
state’s 303(d) Report?

Does the project have an effect on habitat?

Once these questions are addressed, water quality benefit will be evaluated qualitatively us-
ing the scale in Table 6.20.

Table 6.20 Water Quality Benefit Evaluation Scale

Rating Description
No Impact No notable impact on water quality.
Slightly Posi- Project partly addresses or affects an NPDES Phase Il Stormwater Permit, a TMDL estab-
tive lished for the watershed, violations in water quality standards or listing criteria, or habitat.
Positive Project fully addresses or impacts an NPDES Phase || Stormwater Permit, a TMDL estab-

lished for the watershed, violations in water quality standards or listing criteria, or habitat.

6.9 Implementation Plan

Each DWP will include an implementation plan that identifies issues critical to implementa-
tion of watershed recommendations. The recommendations will include stormwater im-
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provement projects to address watershed problems, data management needs and respon-
sibilities, special coordination requirements identified as a part of DWP development,
scheduled updates to DWPs, and any other issues identified as critical to the District.
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Exhibit 6-1 Example CIP Prioritization Matrix
Metropolitan Water Reclamation District of Greater Chicago
Example Prioritization Matrix
3
& B & gl ] §/[._35s
g [ g5 | S8 58 [ Sz 5 [5:8) 55 &%
3 g 5 &g S5 g [52e [ £€ Py
BC [ 2 2 o= g [ S5 25 (885 22 [ &°
Ratio | & I3 < <5 g § [ 25| £8 < "
° Q Qo Relative Damage Averted (%) L 5 & SO Communities
TR = Involved
; Oak Park
Project 125 | 50M | 40M 32M 5.0 40 6 very 6 | Posiive ;en,\,;:
A el Cicero
Project 25 | 75M | 30m [ 30M 26 | 8 10 Nt | 28 | sighty Park Ridge
Likely Positive s Flaines
B Mount Prospect
Project 12 | 120m | 100m | 78M 130 | o 50 |somewhat| 3 No Oak Lawn
C Likely Impact Chicago Ridge
Buffalo Grove
i Not Slightly Wheeling
Project 10 | 150m | 150m | 140m 15 | 25 | Nt | 24 | Sty Dles Plaiiss
D Mount Prospect
Prospect Heights
T i W Wh
Property Damage . Erosion . Transportation .Recreation
Note: This prioritization matrix may be expanded to include additional non-economic criteria. All values are hypothetical and for

demonstration purposes only.



