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EXECUTIVE SUMMARY

As the county seat of Cleveland County and home of the University of Oklahoma, the City of Norman is a large and
diverse community that is proactive on a wide range of issues, including its land and water environments. The City
encompasses almost 190 square miles, including almost 30 square miles that has been developed to accommodate its
current population of approximately 112,000. As Norman has grown in population and further urbanized many of its
watersheds, the resulting impacts on flooding, water quality, and erosion have increased significantly. Of particular
concern, Lake Thunderbird’s water quality has deteriorated significantly, which is a condition that could directly
impact all of Norman’s citizens. At the same time, the recreational opportunities offered by the City’s waterways have
become increasingly apparent and desirable. Given these and other related factors, the City initiated development of a
Storm Water Master Plan (SWMP) in late 2005 with its primary goals aimed at reducing flooding dangers, protecting
water quality, enhancing the environment, and advancing recreational opportunities. Development of the present
SWMP project began in August 2007 and includes all City watersheds. The SWMP incorporates “quality of life”
elements for Norman’s citizens by outlining measures to manage creek corridors and floodplains in an
environmentally sound manner while offering opportunities for increased recreational activities. A Greenway Master
Plan is being developed by the City (Halff Associates, Inc. [Halff], 2009) in parallel with the SWMP and is also
nearing completion. This greenway plan is being produced in a separate report although opportunities and constraints
were shared between the two studies.

The overall approach to development of the SWMP involved the use of existing information and data to the extent
possible, building on that base with new information and data, and performing the analyses needed to meet the SWMP
goals. Realizing that local public input was a critical component in fulfilling the goals of the SWMP, a Storm Water
Task Force was formed to coordinate ongoing project issues and provide guidance on local perspectives. Several
meetings with City Council members, the SWMP Task Force, and City staff as well as three public meetings were
held to review ongoing study efforts, discuss project progress, and coordinate the SWMP work flow. Plans for a final
public meeting are being made for early 2009.

STUDY LEVELS

In order to focus on the primary stream systems and provide detailed evaluations in the areas having the worst
problems, analyses associated with watershed/stream assessments, stream flooding, and stream erosion were
performed at different “levels” of study detail based on the needs of the City. Generally, Levels 1 and 2 were studied
in detail and Levels 3 and 4 were more generally studied. All watersheds in the City were studied in some capacity,
but depending on needs some were analyzed in detail while others were considered using more general methods.
Exhibit ES-1 identifies the level of study undertaken for respective streams throughout the City. In consideration of
the amount of future urbanization projected to occur in the City, data and other useful information were obtained from
the Norman 2025 Plan. In this report, any reference to this plan should be considered to mean the “Norman
2025 Plan and subsequent updates to this comprehensive plan as adopted by the City Council.”

WATERSHED AND STREAM ASSESSMENTS

Assessments were developed for 36 watersheds that carry storm water into, through, and/or within the City of
Norman. Although most of the watersheds are located in the City of Norman, several also originate north of the City,
flow into the Little River, and ultimately discharge into Lake Thunderbird. Exhibit ES-1 outlines boundaries of the 15
major watersheds that were further subdivided into the 36 assessed watersheds by separating out larger tributaries or
simply separating the watersheds into upper, middle, and lower divisions. In order to quantify and spatially locate
certain physiographic characteristics within a watershed, GIS datasets collected from various sources were analyzed
and used to develop watershed-specific tables and presentation maps that outline descriptive information such as land
use, hydrologic soil groups, floodplains, and impervious cover. Stream corridor environments were similarly analyzed
to identify conditions such as erosion problem areas, channel type, floodplain vegetation, Federal Emergency
Management Agency (FEMA) flood zone type, and number of storm water outfalls.

HYDROLOGIC AND HYDRAULIC MODELING

Three complementary hydrologic and hydraulic modeling approaches were used in the development of design flows
for the master plan. The most detailed of the three methods utilized either the USACE HEC-1 (existing models) or
HEC-HMS (some existing and all new models) software. The second approach, used for the development of flows for
the Stream Planning Corridors, utilized a USGS regression equation. The third approach, used in limited cases for
site-specific drainage issues, was the Rational Method per the City of Norman design criteria. Hydrologic analyses
were performed for 307 square miles of drainage area that includes the City’s 190 square miles within its boundaries.
Hydraulic analyses and floodplain mapping were developed for almost 400 stream miles, which included 59 miles
along detailed (Level 1 and 2) streams and 333 miles along general (Level 3 and 4) streams.

STORM WATER PROBLEMS AND SOLUTIONS

Storm water problem identification and solution development for the detailed study areas were grouped into stream
flooding, stream erosion, water quality, and local drainage to assist in understanding the overall magnitude of such
problem types in the City. The identification of problems was accomplished through a variety of means including the
review and evaluation of items such as: the City’s GIS data; past water quality studies; hydrologic and hydraulic
modeling and mapping; watershed and stream assessments; input obtained from the City, various committees, and the
SWMP Task Force; and input received from the general public as provided through the City staff and during public
meetings. Although existing conditions were reviewed and considered, the identification and evaluation of flooding
along major streams primarily focused on future (baseline) full buildout watershed conditions that reflect projected
development levels in the City’s 2025 Plan and subsequent updates to this comprehensive plan as adopted by the City
Council. The identification of stream erosion problems was primarily based on existing conditions consistent with the
watershed and stream assessments.

441941/080238

ES-1

PBSJ



Norman Storm Water Master Plan
Exhibit ES-1
Study Areas

City of Norman
201 West Gray, Bldg. A
Norman, OK 73069

P
o D

e
A~ {
¥
f
- - s o
\ ] ‘\ < )
) '
/ ) |
L] !
> wer
l Lintle RS
res 7 \“)
DO 2 =
& HE~ \
{3 [] = KO,
P2\ 'E:'— &
. G ] (590
) Tt |
L L5 S
~ §wl = %
— 1 0
A1g ?'1_"/
S 31
‘,“) A
S v
'~ z '
N, g A
N Y -
"\ (V>
Y Cay s
Ny \
v e, !
\ !
O ;
1
H 8 =
l---—--—-._= E  — g}
N, fe _‘f;\'
AN Fos
- £ N, © = o
. In
I A A= 2
/ e r ’
A%
)
/A

Legend
|:| Lake

= New Models-Detailed (Level 1)
= = = Existing Models-Detailed (Level 2)
= Future Detailed (Level 3)
New General (Level 4)
— Road Centerline
City Watersheds
l:l Bishop Creek
l:l Brookhaven Creek
l:l Direct Lake Thunderbird Runoff
l:l Imhoff Creek
|:| Lower Dave Blue Creek
Lower Little River
|:| Lower Mid Little River
l:l Lower Rock Creek
l:l Merkle Creek
l:l Ten Mile Flat Creek
l:l Trib to Dave Blue Creek
l:l Tributary G to Little River
I:l Upper Dave Blue Creek
I:l Upper Rock Creek
I:l Woodcrest Creek

Note: Level 3 and Level 4
are Stream Planning Corridors

N

A

0 4,500 9,000
[ == Feet
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Executive Summary

In developing solutions, considerations were made to incorporate items such as improving and/or protecting stream
environmental integrity by using bio-engineering and natural channel design techniques, preserving the historical
character of an existing solution type such as the WPA-constructed channels found in the upper Imhoff and Bishop
Creek watersheds, improving water quality, and identifying greenway opportunities. Solutions were developed in a
way to recognize and respect the conditions and character of the respective watershed in which the problem exists. In
addition to considering the opportunities for preserving or enhancing environmental and recreational conditions, the
solution development process included the consideration of various possible alternatives or options and review of
preliminary findings with City staff as well as the project Task Force to obtain their feedback and guidance.

Due to their “non-point source” nature, the identification of water quality problems and related solutions development
were evaluated on a citywide scale consistent with procedures used for similarly sized cities throughout the country.
This citywide approach to addressing water quality involves a programmatic approach which is now ongoing through
the City’s MS4 Program with the potential for expansion due to Canadian River TMDL concerns as well as the
Oklahoma Department of Environmental Quality (ODEQ) Watershed Plan that is being developed for the 256-square-
mile basin area draining to Lake Thunderbird which includes a large part of Norman.

Fifty-nine problem areas including those characterized by stream flooding, stream erosion and local drainage were
identified within the City from the many investigations and evaluations performed. The problems are spread over a
large part of the City but all are located along, or west of, 48th Avenue East. Adding to their magnitude, a vast
majority of the problems occur on property lacking sufficient drainage easements or rights-of-way requiring that
solution costs include the purchase of such easements/rights-of-way. Table ES-1 provides the number of each problem
areas in the respective Level 1 and 2 watersheds.

Table ES-1
Summary of Proposed Storm Water Projects

As indicated in Table ES-1, a variety of conceptual solutions were developed for the 59 flood/drainage-related and
stream erosion problems. The estimated costs for each solution were developed and totaled by the respective
watersheds and for the City as a whole. Approximately 84% of the problems were located in the urban watersheds of
Bishop Creek, Brookhaven Creek, Imhoff Creek, Merkle Creek, and Woodcrest Creek with their solution costs
amounting to almost 90% of the City’s $82.6 million total costs. Stream flooding occurs in several locations in these
watersheds with stream erosion also destabilizing the mid and lower reaches of the streams traversing these same
watersheds with the exception of Merkle Creek. Certain solutions address overlapping problems, such as stream
flooding and stream erosion. The level of protection for most stream flooding solutions varied somewhat although
improvements associated with channel capacity and roadway bridge openings used projected 100-year baseline
(future) peak discharges while roadway culvert openings used projected 50-year peak flows. Exceptions were made in
special cases where 10-year protection was judged to be preferred due to limited space and the costs associated with
larger improvements. Such cases included channel improvements and certain roadway crossings along Imhoff Creek,
the west-central Imhoff Creek watershed area (including the Lindsey Street-McGee Drive intersection flooding
problem), and a few others.

The 59 solutions developed offer resolution and/or mitigation to the problems identified with the following benefits:

® 34 (58% of all solutions) instances of stream flooding mitigation.
— 26 of the 34 target structure or building flooding.
m 652 of 830 structures removed from the 100-year baseline floodplain.
— 29 of the 34 include upgrades to flooded (overtopped) road crossings.
m 36 out of 36 flood prone road crossings protected to design levels.
— 12 of the 34 have a structure/parcel buyout component.
m 62 properties identified as possible buyouts.
® 14 (24% of all solutions) involve stream erosion stabilization.
— 10,050 ft of eroding streams stabilized.

e 12 (20% of all solutions) represent resolutions of local drainage problems.

Another important aspect of developing solutions for the many problems identified involved prioritization of the
solutions. These prioritizations allow for identification of the most critical projects to address the storm water needs in
Norman. Further, prioritizations represent an important tool for the City to use along with other information, such as
individual project costs, in determining the order that solutions might be implemented or how they might be financed.
The prioritization system developed evaluates, scores, and ranks each solution or project in terms of its ability to:
solve the problem being considered, provide for public safety, provide sustainability, utilize funding advantages,
impart positive impacts on affected neighborhoods and the environment, assist in other important issues like
transportation, and present its economic costs versus benefits relationship. Using the evaluation scores, solution
(project) rankings were established and organized according to the respective watersheds and ward(s) in which the
projects reside as well as within the City as a whole.

Stream Flooding Stream Stabilization Local Drainage

Watershed | Percent of

Watershed No. Costs No. Costs No. Costs Total Cost | City Total
Bishop Creek 6 $5,347,808 6 $1,817,248 5 $4,720,055| $11,885,111 144
Brookhaven Creek 4 $2,613,904 4 $2,106,735 3 $1,278,962 $5,999,601 7.3
Clear Creek 1 $1,794,023 $1,794,023 22
Canadian River 1 $400,645 $400,645 0.5
Dave Blue Creek 2 $1,786,733 $1,786,733 22
Imhoff Creek 9 $24,439,559 2 $6,816,509 1 $12,461,087 | $43,717,155 53.0
Little River 1 $305,233 1 $123,682 $428,915 0.5
Tributary G to Little River 1 $992,182 $992,182 1.2
Woodcrest Creek 3 $3,167,165 1 $110,965 $3,278,130 4.0
Merkle Creek 4 $8,856,558 - $8,856,558 10.7
Rock Creek 3 $3,136,111 - $3,136,111 3.8
Ten Mile Flat Creek 1 $255,326 $255,326 0.3
Citywide Totals 33 $50,645,253 14 $10,975,139 12 $20,910,098 | $82,530,490 100.0
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KEY ISSUES

During development of the SWMP, several key issues emerged that warranted a considerable amount of attention due
to their complexity and the need to have various stakeholder groups offer their guidance on how best to resolve the
issues. Numerous discussions with City Council members, the SWMP Task Force, City staff, and other stakeholders
produced a variety of approaches and ideas about how to resolve these various issues. As reflected in this executive
summary and Section 9 of this report, recommendations on these key issues have been made to assist the City in
moving forward toward meeting their storm water management goals. However, it is understood that additional
discussion will follow to work out the associated details and exceptions/variances. These key issues are:

e incorporating floodplain or “Stream Planning Corridors” dedications in new developments,

e utilizing structural and non-structural water quality controls in new developments including low impact
development techniques,

® providing enhanced maintenance of creeks and storm water detention facilities in existing and new
developments,

e acquiring drainage easements and rights-of-way in new and existing developments, and

e providing dam safety throughout the City.

FINANCIAL ANALYSES

Financial analyses were performed to meet the funding needs for the programs and activities associated with this
SWMP. The funding needs developed primarily include operations and maintenance costs to meet the City’s current
MS4 storm water permit requirements, the upcoming expansion of MS4 permit requirements, the storm water capital
improvement program costs, trail construction, and the purchase of critical drainage easements/rights-of-way.
Guidance on critical financing decisions was obtained from the mayor and City Council, the SWMP Task Force, City
staff, and other stakeholders throughout the process. Key analyses investigated the background and legislative history
of storm water utilities, revenue requirements, funding potential associated with a storm water utility as well as
general obligation (GO) bonding, and utility rate establishment methods. The proposed utility rate structure developed
ensures that: a public purpose will be served, a reasonable relationship exists between the amount of service rendered
and the amount of charge to be levied, the rates will not be arbitrary, and the rates will be equally and fairly applied.

The amount of revenue required for the proposed storm water management activities and improvements outlined in
the SWMP can be broken down into needs for operation and maintenance, cash (or storm water fee) financed capital,
debt service, and reserve creation less any non-operating revenues such as interest earnings. In addition to a storm
water utility, the City decided to propose funding a portion of the storm water capital improvements with general
obligation (GO) bonds in order to more quickly provide needed projects in areas of critical storm water needs. Three
rate options were developed to fund the storm water capital improvements using the split between GO bonding and
storm water utility rates over a 20-year program as defined by the City. As shown in Table ES-2 and consistent with
the CIP costs for proposed solutions, the total 20-year capital improvement program needs in 2008-2009 dollars were

Table ES-2
Three Rate Options — FY 2008—-2009 Dollars (Uninflated)
Line No. Item Option 1 Option 2 Option 3

1 Capital Improvement Program (20-Year Period) $83,000,000 $83,000,000 $83,000,000
2 Funding Source

3 General Obligation Bonds $30,000,000 $38,500,000 $40,000,000
4 Storm Water User Rates (Pay-go) Financing $53,000,000 $44,500,000 $43,000,000
5 Total $83,000,000 $83,000,000 $83,000,000
6 Program Period 20 20 20
7 Capital Improvement Projects per Year Funded by Rates $2,650,000 $2,225,000 $2,150,000

estimated to be approximately $83 million. To cover these costs, three options for financing this program were
developed with varying amounts of general obligation (GO) bonding and storm water utility user fees.

The total storm water revenue requirements were established by incorporating the costs developed during the SWMP
project for pertinent items, specifically the eight items listed in Table ES-3 (excluding items on lines 5, 10, and 11).
Table ES-3 shows the storm water revenue requirement assumed for the first 5-year period, FY 2009-2010 through
FY 2013-2014, under the three rate options. The City chose to implement one rate for the next 5 years and therefore
FY 2011-2012 (the midyear in this 5-year period) is used to set rates for this 5-year period. As indicated in line 7 of
Table ES-3, the capital improvements program is equivalent to line 7 in Table ES-2 with the exception that the ES-3
values have been adjusted for inflation to reflect FY 2011-2012 dollars, which is the middle year in the 5-year
planning period.

Table ES-3
Storm Water Utility Revenue Requirement (FY 2011-2012) Dollars
Line No.  Storm Water Revenue Requirement, FY 2011-2012 Option 1 Option 2 Option 3
1 Operation and Maintenance $459,799 $459,799 $459,799
2 Shared City Services $129,465 $129,465 $129,465
3 Minimum Control Measures $748,616 $748,616 $748,616
4 Reserve Funding $265,000 $265,000 $265,000
5 Subtotal $1,602,880 $1,602,880 $1,602,880
6 Enhanced Maintenance (Trails, Detention Ponds, Creeks) $1,273,080 $1,273,080 $1,273,080
7 Capital Improvements Program $2,866,240 $2,406,560 $2,325,440
8 Trail Construction $1,081,600 $1,081,600 $1,081,600
9 Easements and Rights- of- Way $265,225 $265,225 $265,225
10 Less Interest on Cash Accounts $(25,758) $(25,758) $(25,758)
1 Total Revenue Requirement $7,063,267 $6,603,587 $6,522,467

Establishment of the utility rates in the proposed storm water utility system will be based on impervious cover of the
property owners in Norman, which was developed from data provided by the City of Norman. Table ES-4 displays the
impervious cover data in five user classes. The City Council decided to include all impervious parcels as billable
parcels after first assessing the impact to rates if exempt parcels (including the University of Oklahoma, churches,
schools, Indian land, county, state and federal land, and non-profit land) were excluded.
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Table ES-4
Impervious Data Analysis Results
All Parcels (A ®) (©) (D) E) F)
Avg
% of Total Impervious % of Total
Parcel Total Area Imp. Area Impervious Area Area that is
User Class Count Sq Ft Sq Ft Area Sq Ft Impervious
Single Family 26,078 636,195,726 94,245,445 32% 3,614 15%
Multi-family 6,626 193,751,640 42,293,081 15% 6,383 22%
Comm/Indust/Office 2,314 222,531,361 59,935,187 21% 25,901 27%
Agriculture 4,616 3,854,345,991 72,687,230 25% 15,747 2%
University of Oklahoma 199 76,314,671 15,637,104 5% 78,578 20%
Miscellaneous 18 17,709,556 6,827,420 2% 379,301 39%
Total 39,851 5,000,848,945 291,625,467 100%

The storm water rate, in dollars per square feet (sq ft) of impervious area, was then developed as shown in Table
ES-5. The corresponding billing amounts for user classes for each parcel were then determined as shown in Table
ES-6 for the first 5-year period and in Table ES-7 for subsequent 5-year periods, assuming Option 1. Table ES-6 also
shows the average impervious area and average yearly bill under each of the three options for the three different user
classes as well as the University of Oklahoma.

Table ES-5
Storm Water Rate Calculation for FY 2009-2010 through 2013-2014
Option 1 Option 2 Option 3
Revenue Requirement $7,063,267 $6,603,587 $6,522,467
Total Impervious Sq Ft 291,625,467 291,625,467 291,625,467
Yearly Rate ($/Sq Ft) $0.024 $0.023 $0.022
Monthly Rate ($/Sq Ft) $0.0018 $0.0017 $0.0017
Table ES-6
Average Bill for Each User Class (Based on Mid-Year, 2011-2012, of 2009-2014 Planning Period)
Option 1 Option 2 Option 3
Average Average Average Average
Impervious Average Monthly Average Monthly Average Monthly
Surface Yearly Bill Bill Yearly Bill Bill Yearly Bill Bill
User Class (Sq Ft) $) ($) ($) ($) ($) $)
Single Family 3,614 87.53 7.29 81.84 6.82 80.83 6.74
Multi-family 6,383 154.60 12.88 144.54 12.04 142.76 11.90
Commercial/Industrial/Office 25,901 627.33 52.28 586.50 48.88 579.30 48.27
Agriculture 15,747 381.40 31.78 356.58 29.71 352.20 29.35
University of Oklahoma 78,578 1,903.19 158.60 1,779.33 148.28 1,757.47 146.46

Table ES-7
Storm Water Rates for the Subsequent 5-Year Planning Periods (Option 1)

5-Year Planning Period

FY 14/15 FY 19/20 FY 24/25

to 18/19 to 23/24 to 28/29
Revenue Requirement $9,596,914 $11,117,910  $13,228,877
Total Impervious Sq Ft 291,625,467 291,625,467 291,625,467
Yearly Rate ($/Sq Ft) $0.0329 $0.0381 $0.0454
Monthly Rate ($/Sq Ft) $0.0027 $0.0032 $0.0038
Average Yearly Single Family Bill $118.93 $137.78 $163.94
Average Monthly Single Family Bill $9.91 $11.48 $13.66

