DEPARTMENT OF CITY OF SACRAMENTO 1391-35TH AVENUE
PUBLIC WORKS CALIFORNIA SACRAMENTO, CA
95822-2911
DIVISION OF
FLOOD CONTROL AND SEWERS 916-449-5271
May 8, 1990

Budget and Finance Committee
Sacramento, California

Honorable Members in Session:

SUBIJECT: ADOPTING A MEMORANDUM OF UNDERSTANDING WITH THE COUNTY OF SACRAMENTO
TO DEVELOP A DRAINAGE MANUAL AND APPROPRIATING ADDITIONAL FUNDS FROM THE
STORM DRAINAGE FUND

SUMMARY

It is recommended that the Budget and Finance Committee forward to the City Council, with a recommendation for
approval, the attached resolution that adopts the Memorandum of Understanding with the County of Sacramento to
jointly develop a County-wide Hydrology (Drainage) Manual. The City and County are to share equally all costs, with

’ the City’s share not to exceed $110,000. The resolution appropriates an additional $35,000 from the Storm Drainage Fund
Contingency Reserve (425-710-7012-4999) to the Flood Control and Sewers Division Administration operations budget
for 1989-90 (425-310-3161-4252).

BACKGROUND INFORMATION
The majority of local natural drainage courses passing through the City of Sacramento originate in Sacramento County,
and development in the County has affected and will continue to affect drainage conditions in the City. The recitals
incorporated in the attached Memorandum of Understanding (MOU), executed by the Board of Supervisors of the County
of Sacramento on March 6, 1990, describe the need to update and standardize hydrologic (drainage) design criteria and
procedures. The MOU also defines the roles of the City and County in a joint effort to accomplish this essential task,
part of a continuing effort to coordinate drainage improvement plans.
The hydrology criteria now used by the County are incorporated in a manual developed in the 1960’s. Considerable
additional hydrologic data are now available and the County wishes to update its hydrology manual. The hydrology
criteria currcntly used by the City were established long ago and differ greatly from the County’s. The City’s objectives
in participating in the development of an updated manual with the County are:

A) To standardize and improve hydrology methods.

B) To formulate basin-wide plans to identify and mitigate incremental impacts of development.

C) To continue progress toward common practices and policies relating to:

o channel project mitigation measures and channel maintenance standards, and

‘ o water quality, erosion control, and grading permit requirements.
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D) Through the above efforts, to:

o provide for long-range, cost-effective planning of needed locally-funded and federally-assisted flood
control projects, and

o adopt policies and procedures for orderly, consistent review of developments (as an alternative to
relying on case-by-case CEQA-process comments and uncoordinated subdivision plan checks).

In early 1988, the City allocated funds for one-half of the cost of developing a County-wide Hydrology/Hydraulics Manual
(hereafter called the Drainage Manual). County funding became available in 1989, and the City and County have selected
an engineering consultant to develop the manual. The negotiated scope of work (attached with draft agreement) will
address all of the City’s objectives to the extent practical within the intended scope of this project. The manual will also
include hydraulic design aids which should expedite review of development submittals, as well as simplifying the analyses
required for preparation of submittals. The manual will be developed to be consistent with adopted City and/or County
Improvement Standards. The section of the manual addressing Storm Water Quality will be prepared by the consultant
now under contract to manage the City’s stormwater quality and permitting (NPDES) program. Once completed in draft
form, the manual will be submitted to the governing bodies for review and adoption.

FINANCIAL DATA

The 1989-90 operations budget of the Division of Flood Control and Sewers includes funding of $75,000 for joint
City/County development of a hydrology and hydraulics (drainage) manual. Maximum consultant costs to complete the
anual are $220,000. It is proposed that a further $35,000 be appropriated from the Storm Drainage Contingency
eserve (425-710-7012-4999) to provide for the maximum City cost share of $110,000, by amending the 1989-90 operating
budget of Flood Control and Sewers Administration As of April 23, 1990, there is a fund balance of $654,273 in the
Storm Drainage Fund Contingency Reserve.

POLICY CONSIDERATIONS

The actions requested conform to City policies that consultant contracts (or City contributions to contracts by other-
entities) above $25,000 be approved by the Clty Council and that appropriations from contingency reserves be approved
by the City Council.

MBE/WBE EFFORTS

City MBE/WBE Pbliciég ‘aré not applicable. The consultant will contract directly with the Counfy of Sacramenfo'; -

therefore, County procedures for consultant selection were followed.

RECOMMENDATION

It is recommended that the Budget and Finance Committee forward to the City Council with a recommendation for
approval the attached resolution that:

1. adopts the Memorandum of Understanding with the County of Sacramento to reimburse the County a
maximum of $110,000 for one half the cost of developing a County-wide Hydrology (Drainage) Manual.

® - :
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2. appropriates funds in the amount of $35,000 from the Storm Drainage Fund Contingency Reserve (425-
710-7012-4999) to the Flood Control and Sewers Division Administration operations budget for 1989-

90 (425-310-3161-4252).

RECOMMENDATION APPROVED:

Ot o

/ Jack R. Crist
Deputy City Manager

Contact Person:
Craig E. Crouch
Senior Engineer, Division of Flood Control & Sewers
449-1250 :

Respectfully submitted,

/
(/V’ / // /’/// s -7

- Albert E McCollam, Ir. .

Division Manager

APPROVED:

S S dvrgmee

Melvin H. Johnson
Director of Public Works




o RESOLUTION NO.

ADOPTED BY THE SACRAMENTO CITY COUNCIL

ON DATE OF

RESOLUTION TO ADOPT A MEMORANDUM OF UNDERSTANDING
WITH THE COUNTY OF SACRAMENTO TO DEVELOP A
HYDROLOGY MANUAL AND TO APPROPRIATE FUNDS FROM THE
STORM DRAINAGE FUND CONTINGENCY RESERVE

BE IT RESOLVED BY THE CITY COUNCIL OF SACRAMENTO THAT:

1. The Memorandum of Understanding with the County of Sacramento is hereby adopted to
reimburse the County a maximum of $110,000 for one half the cost of developing a County-

O wide Hydrology (Drainage) Manual.

2. Funds in the amount of $35,000 are appropriated from the Storm Drainage Fund
Contingency Reserve (425-710-7012-4999) to the Flood Control and Sewers Division
Administration operations budget for 1989-90 (425-310-3161-4252)._

MAYOR
ATTEST:

CITY CLERK

Q FOR CITY CLERK USE ONLY

RESOLUTION NO.:

DATE ADOPTED:




DOUGLAS M. FRALEIGH, Director
F. I. HODGKINS, Deputy Director
- TERRY T. TICE, Deputy Director

"
COUNTY OF SACRAMENTO 2

DEPARTMENT OF PUBLIC WORKS

COUNTY ADMINISTRATION BUILDING * ROOM 304 ¢ 327 SEVENTH STREET

SACRAMENTO. CALIFORNIA 95814 TELEPHONE: (216) 440-6581
APPROVED
March 6, 1990 BOARD OF DIRECTORS
L/iiw Uy =07/

MAR 0 6 1990 .

Qerk of the Board

Honorable Board of Directors
Sacramento County Water Agency
County of Sacramento

State of California

Members in Session:

SUBJECT: MEMORANDUM OF UNDERSTANDING WITH THE CITY OF SACRAMENTO
TO DEVELOP A HYDROLOGY MANUAL ‘

RECOMMENDATION:

It is recommended that your Board approve the Resolution which authorizes the
Chairman to execute a Memorandum of Understanding between the Sacramento County
Water Agency and the City of Sacramento to retain a consultant to develop a
Hydrology Manual.

DISCUSSION:

Both the County and City of Sacramento have adopted hydrologic procedures based
on a study made in 1961. That study, performed by George S. Nolte Consulting
Civil Engineers, Inc., has served both agencies well, but current development
and flooding potential require much more detailed, up-to-date procedures. The

- MOU provides for up to $100,000 from each party, for a maximum total of

$200,000, equally shared between the parties, to retain a consultant to perform
the study. In addition, an additional $20,000 is provided, $10,000 frqm each
party, for possible unforeseen services which may be released by the City

.~ Manager and the County Executive. Total price ceiling with contingency is
- $110,000 for the Agency. The Agency will be the Tead agency. The project is

to be funded from Zone 13 funds of the Water Agency Budget. County Counsel has
approved the MOU as to form. :

Spectfully submitted,

// b (o DAt —

Doué?gs M. Fraleigh
Agency Engineer

DMF : PH: rb022290
306.18
3 YEAR
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‘ ) ' Directors, Sacraments County,

California
Bated MER G 7 1530
: 7 S ‘ Clerk of Said Boa
COUNTY OF SACRAMENTO 7 of Directors

RESOLUTION NO. wa-Qo@&sputy Clerk —

MEMORANDUM OF UNDERSTANDING
~ WITH THE CITY OF SACRAMENTO FOR HYDROLOGY MANUAL
BE IT RESOLVED AND ORDERED that the Chairman of the Board of Directors be
and is hereby authorized and directed to execute a Memorandum of Understanding,
in the form attached hereto, on behalf of the SACRAMENTO COUNTY WATER AGENCY, a
political subdivision of the State of California, wfth the CITY OF SACRAMENTO,
a municipal corporation of the State of California, to retain a consultant to
develop a Hydroiogy Manual, and to do and perform everything necessary to carry

out the purpose and intent of this resolution.

ON A MOTION BY Director T. JOHNSON , seconded by
Director I. COLLIN o the foregoing was passed and adopted by th
Board of Directors of the Sacramento County Water Agency, State of Cah’for_m’ab
this' 6th  day of March , 1990, by the following vote, to wit:
CAYES:  DIRECTORS  Collin, T. Johnson, Streng
NOES: DIRECTORS None
ABSENT: DIRECTORS smoley, G. Johnson

Chairman of the Board QYD‘T?S' ectors :

Sacramento County Water Agency

& accamrance win Jection 2503 0! th Coverament Code of
the St of Caidarnis 2 230y of tns document Nis been

F l L |E D ?mggmdmmémﬁiwv
) MAR 061990 MAR 06 199‘
wm BOARD OF DIRECTSRS , M s @WW

= % Myjﬁalhﬁd&uﬂm
Gierk of the &52F




.. MEMORANDUM OF UNDERSTANDING FOR
DEVELOPING A HYDROLOGY MANUAL TO
STANDARDIZE HYDROLOGIC PRACTICES IN
THE CITY AND COUNTY OF SACRAMENTO
AND THE SACRAMENTO COUNTY WATER AGENCY

This Memorandum of Understanding ("MOU") is made and entered into this

L& day of N siie £ . 1990, by the City of Sacramento ("City"), and
/

the Sacramento County Water Agency ("Agency").
RECITALS

WHEREAS, there is a need in the City of Sacramento and the Sacramento
County Water Agency to update and standardize hydrologic design criteria and
procedures to reflect available hydrologic records and the state of engineering
practices; and |

WHEREAS, continuing urbanization of the Sacramento region requires new and
expanded flood control and drainage facilities; and

WHEREAS, prudent expenditure of private and public capital improvement
funds can be aided by master planning of entire drainage basins for ultimate
projected land uses; and

WHEREAS, drainage quantity and quality impacts resulting from development
may be most economically mitigated by a combination of conveyance and detention

facilities; and

. WHEREAS, the natural -and man-made channe]s-of'the”region“are‘increasing1y“‘““‘”

regarded as environmentally significant resources; and
WHEREAS, the continuing effectiveness of drainage and flood control
facilities is effected by maintenance procedures which may be influenced by

State and Federal agencies; and



WHEREAS, coordination of all these concerns is essential to prob‘erly man‘
flood waters passing into and through the geographic boundaries and territory
of the Coynty; and

WHEREAS, mechanisms are needed for equitable funding of drainage
improvements within each drainage basin; and |

WHEREAS, the Agency procured the services of Gill Watef Resources
Engineering to jointly draft with Agency staff a request for proposal and scope
of work for a hydrology study ("Study"), and to obtain City concurrence, which
was done, and is attached hereto as Exhibit "A", and'incorporated herein by
reference; and D

WHEREAS, the Agency is empowered to make coﬁtracts to do all acts necessary
for the full exercise of its pufposes and powers, including the power to adopt

and carry out any definite plan or system for accomplishing, faci]itating or

financing all work which may lawfully be accomplished by the Agency; and ‘

WHEREAS, the City and the Agency desire to retain a consultant to perform
the services described in the Study. |

| AGREEMENT

NOW, THEREFORE, THE PARTIES AGREE as follows:

1. The study shall be conducted in substantial compliance with
Exhibit "A", except as the scope of work is modified by this Memorandum.of
Uﬁdé;éféﬁdfngv(QMOU;), therfanivconsu]EEhxwégreemént,'or"in accordance with
the provisions of paragraph 5(d) hereinbelow.

2. The Agency shall have responsibility for the administration of the
Study which shall include the following duties:

(a) Negotiating and contracting with the consultant to provide

the services required by this MOU; : ‘




(b) Monitoringuthevperférmance of ‘the consultant to assure
conformance with the scope of work;
. (c) Coordination of meetings between the consultant, City staff
and Agency staff; and |
(d) The recording and retention of pertinent financial
information.

3. The consultant to perform the services required by this MOU shall be
selected by a panel. The panel shall consist of one member from the City, one
member from the Placer County Water Agency and any other agehcy not a party to
this Agreement; and two members from the Agency. The selection procedures for
the consultant, which comply with the City and Agency contracting policy and
requirements, are as follows: |

a. The solicitation and screening of Statements of

Qualifications;

b. The review and rating of written proposals submitted by
prospective consultants;

c. The interviewing of se]ected prospective consultants;

d. The selection of a consultant.

4. An advisory committee shall be established to review draft reports and
progress reports pfepared by the consultant; to receive periodic presentafions '
By tﬁe éonsdeanf; énd prdvfde advfébry‘diféctioﬁ éndrcohﬁenfs to the
consultant and/or the Agency, as the responsible administrator, during the
consultant's performance of the Study. The advisory committee shall be

composed of one City employee appointed by the City Manager, and.one County

employee appointed by the County Executive.



© 5. Payrﬁeht for the Study shall be as follows: =~ - ' ‘

(a) Except for any additional fees and expenses permitted by
paragraph 5(d), the City shall pay to the Agency no more than One Hundred
Thousand and no/100 Dollars ($100,000) for the Study, including consultant
fees and expenses.

(b) Except for any additional fees and expenses permitted by
paragraph 5(d), the Agency shall pay to the consultant no more than One
Hundred Thousand and no/100 Dollars ($100,000) for the Study, including
consultant fees and expenses.

(c) The feés and expenses to be paid by the City and Agency shall be
equally apportioned between both entities. -The City shall pay its pro rata
share to the Agency within forty-five (45) days of the receipt of an

invoice detailing the total amount owed to the consultant.

(d) The City Manager and the County Executive are authorized and ma‘-

jointly make changes in the scope of work to be performed by the

consultant, and jointly authorize the payment of any additional costs,

including consultant fees related to said changes, provided that the total

-cbétvfor anyrand éll'éhaﬁges ddes not exéeed Twenty Thousahd and no/100

Qq]1ars ($20,000) of which the Agency and City shall share equ;l]y.

6. Performance of this MOU shall commence upon its execu§ion by the
authorized representatives of City and Agency, and shall c6;£%gaéiunti1 the
scope of work is completed in accordance with the Study, or as modified by this
Memorandum of Understanding, the final consultant agreement or pursuant to the

terms of paragraph 5(d), hereinabove; and until the payment of any and all fees

tr



and expenses. The parties may mutualTy agree to terminate this MOU at any time
‘ provided that any and all fees and expenses incurred pursuant to this MOU have
" been paid‘in full prior to its termination.
IN WITNESS WHEREQOF, the parties hereby execute this Agreement as of the

date and year first above written.

SACRAMENTO COUNTY WATER AGENCY

By . S )
Vice Chairperson, Board of Directors

"AGENCY"

of the
Boa of Directors
’ By

CITY OF SACRAMENTO, a municipality

Mayor
“CITY"

ATTEST:

City Cierk

APPROVED AS TO FORM:

‘Deputy County Counse1

Deputy City Attorney

i
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REQUEST FOR PROPOSALS R

SACRAMENTO COUNTY HYDROLOGY

Lead Agency

The Sacramento County Water Agency (herein referred to as the

"Agency'", and which is acting on behalf of Sacramento County) and

the City of Sacramento ("City") are jointly interested in

developing a "Hydrology Manual" and standardizing hydrologic

practices in this region. For purposes of this proposal the Agency

will be considered the Lead Agency. However, all proposal items

are addressed as joint interest (Agency and City). Selection of

the consultant will be by staff from the Agency, City and an-
outside party.

General Information
Agency and City request proposals from pre-qualified engineering

consulting organizations to conduct hydrologic studies and prepare
manuals and procedures for the computation and management of st‘

runoff, control facilities and programs. Selected engineer
firms are invited to submit a technical proposal in reference
this Request for Proposals.

Sacramento is situated at the confluence of the Sacramento and
American Rivers and has experienced flooding problems from its
beginning. When the levee system was constructed in the early
1900s to control the rivers, .development increased and. has
‘continued until the present day where Sacramento is currently in
the midst of dramatic growth. With this development comes
increased responsibility to maintain an . acceptable level of flood
protection. Although flooding from the rivers is controlled by the
levee and reservoir system, local flooding, or flooding from the

smaller watersheds that course through the County and are tributary - .

to the rivers, still occurs. In some locations the flooding is
more complex because of the levees. This Request For Proposals
addresses local flooding in the County and City of Sacramento and
will be funded by both -the Agency and City. '

Previous Stud;es

A Master Drainage Plan was prepared for the County of Sacramento
in 1961 by Nolte & Associates and was adopted for use. This
regional plan was based on an analysis of nine stream gagfb

stations in and adjacent to the County and provided the means
estimating peak discharges and volumes throughout the County.

US Army Corps of Engineers performed a study in 1975 of several
basins in the County wusing the unit hydrograph method.



Reconstitution of historical storm events were made to determine
loss rate values, and design storms incorporating rainfall
frequency data were used to determine peak discharges for various
frequencies. ' This study formed the basis for the original FEMA
maps. Two additional hydrologic studies performed by the Corps
were made on the Morrison Stream Group in 1985 and Dry Creek in
1988. These reconnaissance level studies provided wuseful
information for the two areas and have been used extensively by
developers in meeting FEMA requirements. The unit hydrograph
method was again used although the design storms were different.

The Nolte study (1961) provided what was - to prove to be
conservative estimates of peak discharge. It was based on a
frequency analysis of stream gages of limited years of record,
however, and was developed before the advent of the personal
computer. The Nolte method -provides peak discharge and volume
information at a point. It does not provide hydrographs
(discharge-time information) and can not analyze complicated
watersheds where pumps, retention basins, culverts, etc. are
present. v

The Corps studies used the HEC-1 computer program, which is
available on the personal computer, and can analyze complicated
watersheds. The HEC-1 program is flexible and has gained wide
acceptance. It is proposed herein that the HEC-1 program be
-adapted to information developed specifically for use in Sacramento
County and CltY

The proposed work effort includes establishment of a data base for
precipitation, stream runoff, and climate data; hydrologic analysis
and the development and testing of computational -procedures and
methodologies; recommendation and adaptation of procedures and
method objective for use in Sacramento City and County; preparation
of a hydrology manual; development of flood hydrology for one of
the County's major streams in support of a County program to master
plan major streams; and development of standards, policies and
procedures for management and financing of the storm dralnage
program. '



SCOPE OF WORK

-

The scope of work is divided into four phases.

Hydrologic Analysis

Hydrology Manual

Hydrology for Master Plan
Institutional/Financial Recommendations

> WM

Work on the four phases should proceed concurrently as much as
possible. For example the hydrology for the major stream in support
of the County's master planning can be initiated after acceptance
of the methodology by the Agency and City and not wait for formal
- reports and the manual to .be completed. Analysis and
recommendations on institutional and financial aspects can proceed
concurrently with hydrologic work.

1. HYDROLOGIC ANALYSIS

The County/City hydrologic data base shall be updated with Q
assistance of County personnel. The existing data the County ha
developed including mapping, computer files, and gage information
shall be reviewed. Major stream basins shall be delineated on a
watershed map and sub-basins plotted. Preparation of the watershed
map shall use U.S.G.S. quad maps with a scale of 1 inch = 2000 feet
as a base map. The drainage basin boundaries to be used in the
analysis will be furnished by the County Water Resources Division.-

Maps shall be printed on mylar and shall be prepared using good
quality drafting standards with title block information as directed
by the Agency and City. A work map in reproducible form may be
used during the study period with the final map submitted after
acceptance of the draft f1nal report

Precxpitatlon data shall be complled for use in latter analyses.
The County has compiled extensive precipitation data and conducted
analyses with its consultant. These data will be made available to
the contractor for use in the hydrology study. Depth-duration-
frequency data have been compiled for 30 gages in the study area.
Precipitation data shall be reviewed and used in the hydrology as
appropriate.

All precipitation gage recording and hon-recofding stations that
are used in the study shall be located on a map. The base map u
for the watershed map shall be used for the precipitation stat
map.

An average annual rainfall map for Sacramento County shall be

3




prepared based on the furnished gage data.

A review shall be made to identify streamflow gages now in use to
analyze the reliability of their measurements and to compile
historical data for use in analysis. Stream flow gages that may
not be in use at the present time but have a significant period of
record that will be useful in analysis shall also be identified and
the information compiled and reviewed.

Streamflow gages to be used in confirmation studies of the
rainfall-runoff model shall be identified and hourly data obtained
for selected major runoff events. The storms selected for analysis
shall have dependable stream flow gage records and corresponding
precipitation records.

A map showing locations of streamflow gaging stations shall be
prepared using the same base map as was used for the watershed and
precipitation station maps.

Soils information shall be compiled for use in the hydrologic
analysis. The U.S. Soil Conservation Service Soil Survey of
Sacramento County is expected to be released soon and should be
reviewed as the possible basis for determination of soil
categories.

Soil types for Sacramento County shall be generalized into a number
of runoff classifications. A map shall be prepared delineating
these soil classifications.

Land use data for the present and for future conditions shall be
compiled for use in runoff computations. Future projected land
‘use shall be based on best estimates projected to the year 2050.
Land use data should be generalized on a map with sufficient detail
for use in the development of runoff characteristics. The study
contractor shall consult with Sacramento County Planning and Water
Resources Departments in the preparation oﬁ land use projections.

Precipitation Analysis

The rainfall analysis shall develop depth-duration-frequency
~relationships. ~ The analysis of gage data shall be used to
subdivide the County and City into hydrologic areas with depth-
duration-relationships developed for each area.

Design storms shall be formulated for appropriate durations. The
design storms shall be consistent with -the gage data and the
adopted depth-duration-frequency relationships and shall be
suitable for use with rainfall runoff models. The design storms
shall be based on historic and meteorologically possible storms.
They shall include provision for including '"nested" maximum
intensities for durations from 5 minutes to 24 hours (or the storm

4



duration). D351gn storm(s) when used in the rainfall-runoff models
shall result in peak flow-frequency and runoff volume-frequency for
the frequency events studied. Procedures must include small
subdivision computations and computations for basin-wide studies
which will require design storms to be developed for short duration
cloudburst type storms, twenty four hour storms, and several day
duration general storms. : ’ :

Rainfall Loss Analysis

Rainfall-runoff model calibration supplemented with soil data and
land use information shall be the basis for determining
classifications for use in estimating precipitation losses. The
procedure developed for estimation of loss rates shall take into
account soil cover, hydrologic conditions, and antecedent moisture
conditions. Procedures should be adJusted for various levels of
development and be applicable in a manner to be used within the

rainfall runoff model.

Unit Hydrograph Analysis
The study contractor shall recommend the computational proced%

for use in the computation of Sacramento hydrology. If a u
hydrograph approach is selected then hydrographs should be deriv
from analysis of individual storms at competent stream flow gage
locations. The use of an S curve graph would be preferred because
it is more suitable for use in the direct computer application.
If sufficient data can be identified as suitable for derivation of
unit hydrograph parameters directly for Sacramento County and City
then this would be the appropriate methodology. If review shows
" insufficient data other procedures should be proposed by the study
contractor. Such procedures may include modification of existing
Corps of Engineers "S" graphs. The contractor shall propose the
recommended procedures and the justification for the selection to
the Agency Project Manager for discussion and approval prior to
initiation of the detailed analysis.

The Agency and City are receptive to suggestions of other
appropriate procedures especially if data is insufficient for some
of the more rigorous computational procedures. : '

""Rainfall Runoff Modeling

A rainfall-runoff modeling approach, preferably utilizing the Corps
of Engineers computer program HEC-1 shall be used for individual-
sub~-basin modeling for derivation of unit hydrographs and
develop models of major stream basins. The hydrologic analyD
shall develop the parameters for the models and develop the s
basin modeling necessary to reconstruct historical storms and

5



calibrate the model at known stream flows. Hydrograph parameters
and deszgn storms shall be utilized in a manner to facilitate use
by engineers and appllcants with a minimum of computational effort.
To accomplish this it is desired that a pre-processor program be
developed and written that will minimize entry of data. ‘The
parameters computed by the pre-processor will be capable of direct
input to HEC-1. It is envisioned that a program similar to the
Corps of Engineers Los Angeles District pre-processor, LAPRE1l, will
be developed.

Calibrations and Adequacy of Results

Calibrations of the rainfall/runoff model shall be made to
adequately reproduce: (1) hydrographs from actual storms, (2) peak
discharges from discharge ‘frequency curves developed for selected
gage locations, and (3) volumes from volume frequency curves
developed for selected gage locations. Values of model parameters
developed in the calibrations shall be regionalized for use
throughout the County and City.

Statistical evaluations shall be made of the calibration results

to indicate how closely the model results duplicate the gage data
(levels of confldence)

Small Watershed Ccmputations

Hydrologic procedures should be developed for small watersheds that

utilize basic computational procedures and/or families of curves

to determine peak runoff rate for the frequencies events. Such
procedures may use the rational method either in direct
computations or as the basis for developing runoff curves.

Small watershed computations shall transition smoothly to the
computatlonal scheme for larger basins. The overlap or transition
in procedures as watershed area increases shall not cause any
dlscontlnulty Oor unreasonable changes in runoff for small changes
in shed area.

The procedure recommended shall include a tabular form for
submittal of information by the engineer that correctly utilizes
the recommended procedure and furnishes sufficient data for easy
checking by Agency and City staff. Nomographs and or families of
_curves may be used to facilitate use of the recommended procedure.
Intensity-duration-frequency curves prepared in the precipitation
analysis should be used for the small watershed computations.

Detention Storage Analysis

Procedures shall be developed for evaluation of detention storage

6
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facilities. Procedures should include the larger flow through tg
of facility and the off channel flow-by type of facility.
Hydrologic routing procedures should be comprehensive but may be
generalized and not include specific design solutions. Care should
be taken in the procedures or in the presentations of the results
to evaluate a proposed storage design based on the actual design
of the inlet and outlet controls, i.e., to indicate what portion
of the original hydrograph is being detained and for how long.

In line areas that are primarily extended channel storage shall be
analyzed using appropriate stream flow routing procedures.

Comgafison with Procedures of Adjacent Counties

The consultant shall review hydrologic procedures of adjacent
Counties that have storm runoff flow into or out of Sacramento
County. Primary among these is the Placer County Stormwater
Management Manual Draft. Recommendations are to be made as to
resolving discrepancies. ‘

Report on Hydrologic Analysis

An engineering report shall be submitted outlining the analysi.
the recommended procedures and methodology, and the reasons forcb
recommendations. The report will be reviewed by Agency and
staffs and the methodology accepted by both bodies prior to
preparation of the Hydrology manual.

2. HYDROLOGY MANUAL

The purpose of the hydrology manual will be to provide both a
comprehensive approach to solution of hydrologic design problems
in sSacramento County and City and the presentation of these
procedures in a form that is readily usable by project engineers.
The hydrology manual will allow a coordinated approach to
computation of runoff hydrographs and will ensure that submittal
made to either the County or the City will utilize common
procedures and be in a unlform format to- 31mpllfy the review and

approval process.

The manual will be based on hydrologic procedures and methodology
developed and approved in the first phase of this study. The
presentation of the manual shall be in a clear, easy to use format.
Computational aids such as families of curves, computer programs,
nomographs, tables and worksheets shall be clear and precise, full
developing the hydrologic analysis. The chapters of the ma
shall relate to the work tasks of the hydrologic analys
Organization of the manual may be developed as best fits the
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authors presentation but should include at a minimum the following:

1> General discussion of hydrology manual and methodology.

2. Precipitation analysis.

3. Runoff analysis (unit hydrographs if applicable).

4. Loss rate analysis

5. Streamflow routing procedures '

6. Procedures for analyzing drainage pump stations and local

runoff storage

7. Rainfall runoff modeling.

8 Detention Basin Storage Analysis

9 Computation of runoff hydrographs for large basins.
10. Computation and runoff analysis for small basins.
11. Impact of local development on major streams.
The manual may be an expandable document so that allowance should
be made for including chapters on additional subjects, such as
water quality and best management practices. Work. on these
additional subjects, however, is not included in this scope of
work. ' :

The manual shall be presented in a loose leaf binder format with
computer disks and map exhibits enclosed in cover pockets. The
draft manual in a completed and finished form shall be presented
in 12 copies (six each) for review by Agency and City staff and
drainage engineers active in the Sacramento area. At least one
workshop shall be presented by the consultant and Agency staff to
demonstrate use of the manual.

3. HYDROLOGY FOR STREAM MASTER PLANS

Agency and City desire to prepare master plans for each of its
major streams. The hydrology component for one major stream,
Arcade Creek, will be completed. This analysis shall utilize the
procedures developed and recommended and shall serve as both a test
case of the recommended methodologies and a demonstration of its
use.

‘These plans will be prépéred.in accordance with the standards of

the Water Resource Division consistent with the criteria set down
by the Board of Supervisors in their natural streams standards.
Hydrologic analysis shall be in complete detail and shall develop
the flows and runoff hydrographs necessary for use by the Division
in preparation of a master plan. :

This phase of the work shall be done concurrently with other work
of the hydrologic analysis and preparation of a hydrology manual
in so far as the data compilation and analysis shall be complete

8
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and the methodology of the hydrologic analysis accepted by t’
Agency and City. The actual preparation of the major stream basin
hydrology can proceed concurrently with the finalization and
adoptiaqn of the recommended hydrologic procedures. The preparation
of the major stream basin hydrology shall be in a completely
documented report that will serve the dual functions of being used
in the master planning process and will serve as a demonstration
of the application of procedures recommended. The report shall be
submitted within 90 days after the completion of the hydrologic
analysis phase of the work and the acceptance of the recommended
procedures by the Agency and City. .

Hydrology for Arcade Creek will be developed by the consultant for
use by the Agency/City in a Master Plan Study of the Arcade Creek
watershed.

4. INSTITUTIONAL/FINANCIAL RECOMMENDATIONS

Adoption of new procedures for master planning streams, submittal
of drginage plans, and publication of a hydrology manual will
conflict in some areas with historical practice. Coordination
bgtween the County and City and the adoption of common procedures
will create situations not before encountered. The consulta
working closely with County and City staff, will identify potenti
conflicts or issues and identify management actions or policies to
pest implement the new procedures. Examples of potential conflicts
1nc1udg technical changes that result in higher or lower design
flows in certain locations than previously adopted, solutions such
as upstream detention storage that have watershed-wide benefits,
allocation of costs especially between COunty and CltY, and
financing of costs.

Recommendations are to be made concerning standards for hydrologic

levels of protection for the various streams or stream reaches as

well as for detention/retention basins. The consultant should also

review recent projects undertaken by the County and City to propose

a common.position on channel mitigation due to development for use

- 1n negotiating with resource agencies. The recently proposed DFG

memorandum of agreement on channel mitigation and maintenance
shouldtbe evaluated for 1ts impact on the lifetime costs of the

projec
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REPORTING, REVIEW AND SCHEDULE

Review of completed work and concurrence of the Agency and City
prior to continuing in each phase is essential. Formal review will
be made after the data computation and review period, after
recommendation of the appropriate hydrologic procedures, after
completion of the hydrologic analysis, and upon completion of draft
of each section of the manual. A review will be made of the draft
manual, the draft of the stream basin hydrology and the draft
recommendations regarding institutional procedures and financing.

A monthly brief progress report shall be submitted and the
Consultant's project manager shall maintain close liaison with the
Agency/City project managers. It is anticipated that the
hydrologic analysis will be completed in six months and that all
work will be completed in twelve months.

PROPOSAL

Each of the four phases of the work shall be addressed in the
proposal: hydrologic analysis, hydrology manual, selected stream
basin hydrology, and recommendations regarding institutional and
financial needs to implement the new procedures and methodology.
The proposal shall outline the approach to each work task and
‘estimate the professional staff hours of work for each task. A
proposed format of the Hydrology manual shall be included. A
schedule shall be included that shows intermediate dates for
preliminary submittals and review by Agency and City.

The proposal shall include a project organizational chart and a
statement of qualifications of key personnel to be assigned to the
project. Descriptions of projects of a similar nature these
personnel have worked on should be included.

"Not to exdeed"'cost-estimates (for each of the four work phases)
shall be included in the proposal.

AGREEMENT FOR CONSULTING SERVICES

The agreement with the consultant will include a provision for
payment for the consultant's services at his prevailing rates and
costs as specified in his proposal, but with a total expense not
to exceed the amount stated in the agreement. Any consulting

services requested by the Agency or City not  included in the

Request for Proposal or the consultant's proposal will be paid for
on a time and material basis in accordance with the consultant's
schedule of hourly rates for personnel and expenses. All such
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requests must be in written form and responses from the consulta
addressed in .written form prior to any payment for servic
rendered on these additional requests.

®

-

SUBMITTAL OF PROPOSAL

Eight copies of the proposal shall be submitted. All proposals
shall be submitted by 5:00 p.m. on March 19, 1990, at the following
address:

County of Sacramento

Department of Public Works

Water Resource Division

827 7th Street, Room 301

Sacramento, CA 95814

ADDENDA
If it becomes necessary to revise any part of this RFP, an addendum

to the RFP will be provided to all consultants invited into this
stage of the selection process.

REJECTION OF PROPOSAL , '

It is recognized that each consultant may have developed their own
typical methods of proposal writing. It is not the Agency/City's
intention to disqualify a consultant due to variations in proposals
that do not affect quality and/or performance. Any proposal
offering a higher level of service, higher quality and performance
to that requested, which provides the necéessary service, will
receive full consideration of the selection process..

The Agency/City reserves the right to reject any and all proposals
received by reason of this request, or to negotiate separately with
any source whatsoever in any manner necessary to serve the best
interest of the Agency/City. THE AGENCY/CITY MAY OR MAY NOT AWARD
A CONTRACT SOLELY ON THE BASIS OF THIS REQUEST FOR PROPOSAL AND
WILL NOT PAY FOR THE INFORMATION SOLICITED OR OBTAINED. The
information obtained will be used in determining the proposal that
best meets the Agency/City's needs. .

Non-acceptance of any proposal will be devoid of any criticism of
the proposal and of any implication that the proposal was
deficient. Non-acceptance of any proposal will mean that another
proposal or alternative was deemed to be more advantageous to the
Agency/City.
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All material submitted which is not proprietary information becomes
the property of the Agency/City and may be returned only at the
Agency/City s option.

Proposals submitted become the property of the Agency/City and may
be reviewed and evaluated by any person at the discretion of the
Agency/City.

CONSULTANTS COST
Cost and fee for developing proposals are entirely the

responsibility of the consultant and shall not be chargeable in any
manner to the Agency/City.

USE OF RFP_IDEAS

The Agency/City reserves the right to use any or all consultant
ideas presented. Selection or rejection of the proposal does not
affect this right. .

ACCEPTANCE OF PROPOSAL

Any consultant submitting a proposal shall, by the placing of such
a proposal, thereby automatically agree to each and all of the
terms, conditions, provisions, and requirements set forth and

contemplated in this Request For Proposal and other contract
documents.

LATE PROPOSALS

Any proposal received after the specified due date will be
rejected. :
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COUNTY OF SACRAMENTO
DEPARTMENT OF PUBLIC WORKS
AGﬁEEMENT
FOR CITY/COUNTY DRAINAGE MANUAL

THIS AGREEMENT is made and entered into this day of s
‘1990, by and between SACRAMENTO COUNTY WATER AGENCY, a political subdivision of
the State of California, hereinafter referred to as "AGENCY", and HDR \
ENGINEERING, INC., a California corporation, hereinafter referred to as
"CONSULTANT".

WITNESSETH

WHEREAS, AGENCY desires to develop a Drainage Manual which would update and
standardize hydrologic and drainage facility design criteria and procedures for
the City of Sacramento and County of Sacramento to reflect available hydrologic
records and state of the art engineering practices; and

WHEREAS, development of institutional and financial policies and procedures
are reduired for prbbér imp]ementatioh of the new Drainage Manual by the City
and County; and | 'A ‘

WHEREAS, AGENCY desires the deVe]dphent of hydro]ogy'for Arcade,CEeek to
serve as an examp1é of the new hydrologic procedures and which would be used by
others in developing a master plan; and 7 _
| WHEREAS, CONSULTANT by reason of_hié qualifications, experience and
~facilities for performing the type of services contemplated herein_has proposed
to provide the requested services; and

NOW, THEREFORE, in consideration of the mutual promises hereinafter set

forth, AGENCY and CONSULTANT agree as follows:

) |



I. RETENTION OF CONSULTANT

AGENCY hereby retains CONSULTANT for performance of the services described
herein and CONSULTANT hereby accepts such retention at the compensation

described herein.

II. SCOPE OF SERVICE

The scope of the services covered by this Agreement are those services
identified in Exhibit A, Exhibit B, and Exhibit C.attached hereto and by this
reference incorporated herein. Exhibit A consists of AGENCY's request forv
proposal dated February 21, 1990. Exhibit B consists of CONSULTANT's Proposal
dated March 19, 1990. Exhibit C consists of CONSULTANT's revised scope of work
and cost estimate dated April 17, 1990. Exhibit C takes precedence over
Exhibit B and the basic agreement takes precedence over all.

III. TERM OF AGREEMENT | ‘

This agreement shall be effective as of the date first written above and

shall remain in effect until all services covered by this Agreement are

completed.

IV.  SCHEDULE FOR PERFORMANCE

CONSULTANT shall perform the serVices as follows: In accordance with
Exhibits A, B and C. An advisory committee will be established composed of one
City of Sacramento-employee appointed by the City Manager,'and one Agency"_
vehp]oyéé appofnﬁéd by the County Executivé. The advisory committee may'
- negotiate with the CONSULTANT mutually agreeable changes in work products and

work schedules.



V. COMPENSATION

The compensation to be paid by AGENCY to CONSULTANT for the services
rendered herein shall be on a "ndt to exceed" $199,960.00 and shall be charged
at rates stated in Exhibit C. Tn the event the cost to complete all services <
stated in this agreement exceeds this not to exceed amount, consultant agrees
to complete all tasks at no additional cost to Agency. Additional work may be
directed by the Agency Engineer after concurrance by the County Executive and
City Manager and shall be paid for on a unit rate basis at rates stated in
Exhibit C. The cost of any additional work shall not exceed $20,000.00. The
total price ceiling for this agreement is $219,960.00.

AGENCY shall make no payﬁent to CONSULTANT for any additional services
unless such services and payment therefore have been mutually agreed to and
this Agreement has been formally amended in accordance with Section XV.

VI.  INVOICING, PAYMENT, NOTICES

CONSULTANT shall submit invoiées, not more frequently than monthly, for the
services rendered during the preceding period. Invoices shq]] describe the
services performed and shall be based upon the works completed to date. AGENCY
may require reasohab]e documentation to support invoices amounts. AGENCY shall
pay, within thirty (30) days of receipt and approval, invoiced amounts that are
undisputed. The parties agree to exercise good faith and diligence in the
réso]ution of any disputed invoiced amounts.

Invoices and any notices concerning this Agreement shall be transmitted to
AGENCY as follows:

Sacramento County
Department of Public Works
827 7th Street, Room 301

Sacramento, California 95814
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Payments on invoices amounts and any notices concerning this Agreement
shall be transmitted to CONSULTANT as follows:
HDR Ehgineering, Inc.
4922 Robert J. Mathews Parkway
E1 Dorado Hills, California 95630-5700
VII. INDEPENDENT CONTRACTOR

In the performance of the services hereunder CONSULTANT shall be an
independent contractor and not an employee of AGENCY. CONSULTANT shall have
the sole authority to control and direct the performance of the details of the
work. CONSULTANT shall have no authority to act on behalf of AGENCY in any
cahacity whatsoever as agent, nor to bind AGENCY to any obilgationvwhatsoever.

VIII. AUTHORITY OF CONSULTANT

It is understood that CCNSULTANT is to provide information, research,
advice, recommendations and consultation services to AGENCY. CONSULTANT shall
'possess no authority with respect to any AGENCY decision. AGENCY is
responsible for and shall make all governmental decisions related to work by
- CONSULTANT.

IX.  ASSIGNMENT AND SUBCONTRACTING

CONSULTANT's obligations authorized under this Agreement are not assignable
or transferable, and CONSULTANT ‘agrees not to subcontract any work authorized
hereunder, beyond that indicated in Proposal, without the pfior written
approval of AGENCY.

X OWNERSHIP OF WORK PRODUCT

A1l technical data, analysis, maps, manuals, reports or other work products
of CONSULTANT provided hereunder shall become the property of AGENCY and shall
be delivered to AGENCY upon completion of the services authorized hereunder.

~ CONSULTANT may retain copies therecf for its files and internal use.
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Publication of the information directly derived from work performed or data
obtained in connection with services rendered under this Agreement must first
be. approved in writing by AGENCY.

XI.  INDEMNIFICATION AND INSURANCE

CONSULTANT, by execution of this Agreement, specifically agrees to hold
harmless and indemnify the AGENCY, the City of Sacramento and the County of
Sacramento against all loss, liability, damage and expense caused by sole
negligent acts or omissions of-CONSULTANT in performing the>services provided
for in this Agreement. CONSULTANT agrees to maintain $1,000,000 public
liability and property damage insurance coverage -for the duration of the
performance of the work covered by this Agreement. AGENCY may require
CONSULTANT to submit evidence of insurance coverage.

XII. PROFESSIONAL SERVICES

CONSULTANT agrees that the work hereunder shall be performed and completed

in-a professional manner. A1l services shall be performed in the manner and

according to the professional standards observed by a competent practitioner of

the profession in which’CONSULTANT is engaged. CONSULTANT shall not, either
during or after the term of this Agreement, disclose to any third party any
conffdential information relative to the.work of AGENCY without the prior
writtén consent of AGENCY.

XIII. RECORDS

CONSULTANT shall maintain records, books, documents and other evidence
directly pertinént to the performance of work under this Agreement in
accordance with generally accepted accounting principles and practices
consistently applied. Such records shall be retained for a period of four (4)

years after completion of all services covered in this Agreement. -
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CONSULTANT agrees to provide AGENCY or any of its authorized representatives or
agents with access to and right to examine and photocopy records and
doc&mentation. AGENCY shall provide CONSULTANT with reasonable notice of
intent to exercise said access rights.

XIV. EMPLOYMENT PRACTICES

CONSULTANT, by execution of this Agreement, certifies that it does not
discriminate against any person upon the basis of race, color, creed, national
origin, age, sex, disability or marital status in its employment practices.

XV. - AMENDMENTS

Modifications or amendments affecting the work hereunder shall be in
writing and executed by both barties.

XVI. ENTIRE AGREEMENT

This instrument and any attachments hereto constitute the entire Agreement .
between the AGENCY and CONSULTANT conerning the subject matter hereof.
IN WITNESS WHEREQOF, the parties hereto have caused this Agreement to be

~-duly executed as of the day-and year first written above. '

SACRAMENTO COUNTY WATER AGENCY,

a political subdivision of the HDR Engineering, Inc.,
State of California a California corporation
By By

Chairman, Board of Directors

"AGENCY" "CONSULTANT"

Approved as to Form

County Counsel

Distribution: Contract Desk
Auditor-Contrgller
Consultant
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April 17, 1990
07018001.003

Mr. Pete Hall

Associate Engineer
Department of Public Works
827 Seventh Street
Sacramento, CA 95814

RE:  DRAINAGE MANUAL - REVISED SCOPE OF WORK AND ENGINEERING COST ESTIMATE
DATED APRIL 17, 1990

Dear Mr. Hall:

Based on your telephone call today, we have revised the Scope of Work
accordingly. This revised scope along with our engineering cost estimate are
enclosed for your use in developing a contract. Please call me if you require
further scope revisions.

Sincerely,

Lol ool B,or 2 D erim

Robert B. Williams, Vice President: Bert A. Brown, Project Manager

RBW: jw
Enclosure

cc: Ms. Paula M. Arsenault, HDR

HDR Engineering, Inc. 4922 Robert J. Mathews Parkway Telephone

El Dorado Hills, California 916 939-4100
95630—5700



COUNTY AND CITY OF SACRAMENTO N .
| DRAINAGE MANUAL -
SCOPE OF WORK/ENGINEERING COST ESTIMATE
Revised April 17, 1990

SCOPE OF WORK

The Scope of Work for this project is organized into four phases and further
subdivided into tasks within those phases as follows:

Phase I: Hydrologic Analysis

Task 1.1: Data Collection and Review

Task 1.2: Precipitation and Stream Gage Review/Recommendations
Task 1.3: Base Map Preparation

Task 1.4: Precipitation Data Analysis

Task 1.5: Rainfall/Runoff Analysis

Task 1.6: Unit Hydrograph Development

Task 1.7:  HEC-1 Model Input Development

Task 1.8: HEC-1 Model Calibration

Task 1.9: Small Watershed Runoff Computations

Task 1.10: Hydrologic Analysis Report Preparation

Phase 2: Drainage Manual

2.1 Hydraulic Design Aids/Criteria/Procedures
2.2: Water Quality Considerations
Task 2.3: Outline and Draft Manual Preparation
2.4 Workshop
2.5 Final Manual Preparation

' Phase 3: Hydrology for Stream Master Plan - Arcade Creek
Task 3.1: Data Collection and Review

Task 3.2: Model Development and Calibration

Task 3.3: Arcade Creek Hydrology Report Preparation

Phase 4: Institutional/Financial Considerations

Task 4.1: Review of City/County Standards and Policies

Task 4.2: Identification of Potential Conflicts and Issues
Task 4.3: Recommendations/Report Preparation

Within this Scope of Work, the Sacramento County Water Agency and the City of
Sacramento are referred to as the Agency and the City, respectively.
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Phase 1: Hydrologic Analysis

The hydrologic analysis serves as the cornerstone of the manual and the case

study for Arcade Creek watershed. A critical aspect of this task is the thorough
analysis of available data and the development of realistic and reasonable
relationships between rainfall, flow/water level and return period.

Task 1.1: Data Collection and Review--

The first step in completing the area-wide hydrologic analysis for the Sacramento
County area will be to review available data bases for precipitation, flow and
water surface level for Agency and City maintained gages. In addition, available
drainage maps will be reviewed for use in developing base maps and generating
basin characteristic inputs to HEC-1. Gage data (water elevation, flow and
rainfall) stored on City and Agency computer systems will be obtained for
analysis. Information regarding historical flooding, trouble calls or
maintenance problems will be obtained from City and Agency staff, including
maintenance crews. This type of information is often useful in model calibration
and design storm selection, because it provides a cross-check of mathematical and
modeling estimates.

The Agency maintains two systems for storing and cataloging rainfall and stream
Tevel data, and both of these are based on personal computers. Historic rainfall
data, primarily for gages which are no Tlonger operable or have operated
noncontinuously, are stored on a DBase III Plus system. These data were, in

general, recorded on stripcharts and then extracted for entry onto the computer

system. Dbase III software has been written which will search, sort and
summarize precipitation data collected at several location. The second system
is automated and was established by Sierra-Misco, which provided the software and
hardware for the Agency’s ALERT system. The system sends signals to the County
building and records the rainfall depth and water surface elevation signals as
appropriate, on a personal computer. The gages which are a part of this system

record a signal when the depth of rainfall in the gage bucket reaches .04 inches, -

a relatively detailed level of accuracy. Rainfall is then converted by the
software from the signal codes to depth when a user makes an inquiry.

07019001.001 _ 2
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We have had the opportunity to gain experience with the Agency’s data base.

system. Based on our firsthand review of the computer systems and other Agency
information, such as maps and gage catalogs, the data base information appears
to be quite organized and well maintained in a readily available format. Since
we plan to perform our statistical analyses, modeling and documentation on a
personal computer, data could be easily transferred from the Agency’s telemetry/
data base system to our computers for analysis.

The City 6f Sacramento maintains several level gages at pumping stations
throughout the City boundary area. We will collect and evaluate all available
gages for selected calibration events. The National Weather Services maintains
a precipitation gage in Sacramento with a long-term records. These data will be
obtained from NOAA in computer disk format.

Other relevant information we will obtain and review include:

. Existing flood and drainage studies

. Current general plans (current and future land use conditions)

¢  Soil Conservation Service and other available soils surveys

¢ Flood Insurance Studies (FEMA flood maps) for the Sacramento and
surrounding area '

. Existing HEC-1 and HEC-2 input data from previous investigations

. Data or reports for’previous or ongoing Corps of Engineers studies

) History of flooding (City and Agency reports and maintenance records)

. Photographic records of site visits

The objective of the data collection and review effort is to make maximum use of
~information and studies that have been performed for the county-wide area.

Another important aspect of this task will be the review of stormwater management
manuals developed by adjacent counties. Placer County Flood Control and Water
Conservation District recently issued its Draft Stormwater Management Manual.
Several of the elements included in this manual, particularly the approach to
design storm development, may be useful for application to the Sacramento County
area. Although E1 Dorado County has not'yet developed a drainage manual, we will
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interview County Department of Transportation staff to examine the methods being
used for drainage design.

Task 1.2: Precipitation and Stream Gages Review/Recommendations--

A comprehensive review of Agency and City precipitation and stream level gages
will be performed. Appropriate use of data is the key to developing an accurate,

reliable and reasonable Drainage Manual for application to public facilities and
private developments.

Rating curves (depth or elevation versus flow) will be developed for the Agency’s
stream level gages in order to generate a flow data base for these locations.
Flow rate is necessary for model calibration to check hydrologic and hydraulic
model parameters. Preferably, the rating curves will be developed from actual
flow measurements. If the gaged drainage channels and streams are dry during the
course of the project, then a curve will be derived using a field survey of the
channel cross-sections at the gage locations, HEC-2 model runs, and actual depth
measurements for storm events. Since the rating curves and data reduction must
be performed at the outset of the project, the currently identified schedule
cannot accommodate delays until the 1990/1991 wet season to develop these rating
curves. We will provide procedures to the Agency for updating the rating curves
as flow measurements become available during future wet seasons. ’

In addition to developing rating curves, the sfream gages will be evaluated as
to their placement and accuracy. The existing stream gages will be reviewed and
recommendations made where necessary, on modifications and additions to the
curfent gaging system. Areas where supporting hydraulic gage data are lacking or
incomplete will be determined.

A key effort in this task will be the evaluation of the Agency and City’s
precipitation gages. Each gage will be inspected-in the field and evaluated for
siting conditions and accuracy in order to answer the questions: Is the exposure
of the gage proper for allowing accurate measurement? Is the gage overly
subjected to high winds? Is the gage affected by obstacles, resulting in
inaccurate measurement? The field investigation will allow us to determine the
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basins or regions which are represented by each gage, and whether the differences‘
in gage measurement are caused by climatic influences or instrument placement.

This information will then be used, along with statistical analysis results, to
determine whether the county-wide hydrologic criteria should be uniform
(represented by one set of frequency curves and criteria), or divided into
regions (e.g. foothill areas veréus valley areas).

Following field investigations and hydrologic analyses, recommendations on
necessary modifications, relocations, and additions to the existing precipitation
gage system within the county area will be formulated. A separate technical
memorandum will be prepared to address the existing precipitation/stream gaging
system. This document will serve as a master plan for the Agency’s stream
monitoring system and will include recommended improvements (gage locations,
procedures for the development of rating curves, necessary instrumentation, and
quantities) to ensure accurate hydrologic/ hydraulic data are collected for
future updates of the Manual.

Task 1.3: Preparation of Base Maps-- ‘
Base maps will be prepared using United States Geological Survey 7-1/2 minute
quadrangle maps. Based on our review of the study area, 29 quad maps are
involved in the effort. Drainage basin boundaries will be obtained from the
Agency and the City for transposing to the base maps. We propose to utilize

maps from the USGS or other suitable vendors in digital form for use on our
AutoCADD system. We understand that the Agency is considering automating their
mapping and design documents with AutoCADD. The use of digitized topographic

maps allows for the greatest amount of flexibility and choice with regard to
scale, layering-of'features,'and.information-identified on the maps.

The .City of Sacramento has digitized topography maps of the City and HOR will -
incorporate these maps into the base mapping for cost estimation purposes. We
have assumed that the remaining County area maps in digital form will be provided
to HOR for use in this study.
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In addition to the topographic and other information (i.e. streams, county
boundaries, city boundaries, etc) contained on the base maps, we will add basin
boundaries, isohyetal lines for average annual rainfall, City and Agency
precipitation and stream gages, land use (current and futﬁre) and SCS soil type
classifications. We will coordinate closely on the presentation and format for
these features, selecting the proper combinations of AutoCADD "layers" for
plotting purposes. Agency standards for title blocks, borders, symboIs and
legends will be used on all of the maps. A draft and a final version of the maps
will be developed for review and production purposes, and the final version of
the maps in AutoCADD formatted disks and mylar printout (laser jet) will
delivered to the Agency.

Task 1.4: Analysis of Precipitation Data--

The objective of the precipitation analysis is to develop depth-duration-
frequency curves for the county area. These curves will provide for "nested" or
inclusive maximum intensities for durations from 5 minutes to 24 hours. The
analysis will first address the question of whether the county area should be
divided into regions (for example, lower versus higher elevations) or whether a
single set of curves are appropriate for the entire region.

While the measurements for individual shdrt¥duration'(pekiod of record) gages may
be different, an analysis of statistics (depth-duration-frequency relationships)
for long-term gages may indicate that there are only minor differences between
the gages. We will present the results of the analysis along with our recommenda-
tions regarding regionalization of rainfall criteria in a separate technical
memorandum for review. At this point, a collective discussion can be conducted
regarding results, prior to the final analysis.

Our evaluation will include the examination of long-term statistics developed to

date for Sacramento. Our experience with computer plotting of assumed probability
distributions, like those used by the Department-of-water Resources, require
careful examination and comparison of actual data, especially for extrapolated
return periods.

07019001.001 ) 6
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Based on the results of the preliminary statistical analyses, we will generat‘
the final depth-duration-frequency curves. An important aspect of this analysis

is the creation of "realistic" results, i.e historically and meteorologically
possible events.

Another part of this task will be the selection of criteria for defining "large"
or "small" basins/subbasins, and whether different methods should be applied to
the two classes of basin size. A modified rational formula method was developed
to handle hydrologic calculations for the smaller watersheds in Placer County in
order to reduce the number of unit hydrographs developed for the county and to
simplify computations required by land developers. For the larger basins, a
Kinemetic wave approach was used. We will consider the use of a similar approach
for the Sacramento area by investigating the various approaches applicable to
Sacramento, including unit hydrographs, S-curves and the rational formula (or
modifications thereof). The results will be presented in discussion in the
technical memorandum generated for this task.

Task 1.5: Analysis of Rainfall-Runoff Relationships-- 0
The rainfall-runoff analysis will allow us to develop unit hydrographs and to
establish hydrologic parameters for urban areas. An objective is to determine
whether runoff parameters should be uniform or regionalized within the ¢0unty

area.

Once rating curves are developed for gages and high water mark Tocations,
comparisons can be made between simulated and observed flows for the gages in the
Agency network. A calibration procedure will be used for developing actual unit
hydrographs or S-curves for basins.

The results of the precipitation analysis along with the Corps of Engineers’ HEC-
1 model will be used to derive rainfall-runoff relationships for the area. The
product of this task will be curves relating peak flow to frequéncy and runoff
volume to frequency for the design events studied. A desirable approach for
determining the setup for the HEC-1 model and developing of unit hydrographs
would be based on the analysis of individual storms at stream level gage

locations. ‘
_ 7 , .
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Task 1.6: Development of Unit Hydrographs--

For the Sacramento area, we recommend the use of a unit hydrograph method for the
Targe basins. These will be generated from stream gage data where the data have
been determined reliable and accurate. Our review and analysis of the gage data
will influence the actual approach taken, particularly if insufficient streamflow
data are available for analysis.

Task 1.7: Development of HEC-1 Model Inputs--

The HEC-1 model will be used to deVe1op rainfall-runoff relationships. Inputs
will be developed based on the data collection and review tasks and the
precipitation analysis. This task also includes the development of a preprocessor
model for the HEC-1 Model. The Corps of Engineers’ LAPRE] preprocessor model and
a similar model will be reviewed as a possible candidate. We will examine other
preprocessor type models (such as those we developed for the Seattle area) for
applicability to this Manual. We will then develop a similar model subject to

approval by the City and Agency and instructions for incofporating into the
Manual.

Task 1.8: Calibration of HEC-1--

Model calibration will be performed to ensure the model accurately simulates the
major watersheds in the county relative to peak flow, hydrograph shape and volume
for actual storm events. Ca]ibration‘events will be selected following the

reduction and review of the gage data. Model input parameters will be

regionalized based on watershed or regional criteria.

Task 1.9: Small Watershed Computations-- v
As described in Task 1.4, we propose to develop two classes of watersheds for the
area and present options for small watershed methodology. The sizing criteria
for differentiating small and large basins will be determined during the analysis
of precipitation data. During this task, the selected methodology will be

translated into the development of computational. (families . of curves) and

graphical (nomograph) procedures for generating design.storm peak flows for small
basins, using the final intensity-duration-frequency curves developed in Task
1.4. Use of the rational method, or a modification thereof, will be considered.

07019001.001 8



A critical element of this task is to ensure consistency between the two selected
methods, i.e. between the unit hydrograph or S-Curve method applied to larger
watersheds and another method {perhaps rational formula) for the smaller basins.
The continuity between the two approaches for resulting peak flow values should
be as smooth as possible.

For Placer County, this was successfully achieved by developing a modified
rational method which utilizes coefficients that account for both runoff and lag
time, depending on the basin size and location. This approach is currently being
incorporated into Placer County’s Stormwater Management Manual.

Task 1.10: Hydrologic Analysis Report Preparation--
This engineering report will embody the efforts of our Phase 1 analysis, and will
describe the analysis, recommend procedures and methodology, and provide

justification for our recommendations. Because we will be preparing brief

technical memoranda throughout the analysis for City and Agency review and
. coordinating closely at each step, this report can be efficiently prepared. At
this point in the study, the engineering report will contain information which
has been thoroughly discussed with and reviewed by the City and the Agency. Once
the draft version has been reviewed, comments will be incorporated for producing
a final "accepted" version. Twelve (12) draft copies and twelve (12) final
Hydrologic Analysis Reports will be submitted to the City and the Agency.

Phase 2: Drainage Manual

The Drainage Manual will provide a comprehensive and consistent approach to
solving stormwater control problems in the County area. The key to developing
the Manual is "usability"; information, graph1cs tables and computer models will
be presented in a clear, concise, easily usable format for both municipal and
private engineers (developers, consultants). The Manual will then allow for the
City and Agency to approach stormwater management, including flood control,
pollutant control, and financing considerations in a consistent fashion.

07019001.001 9
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Task 2.1: Hydraulic Design Aids/Criteria/Procedures--

Hydraulic considerations can have a significant impact on the routing of peak
flows through a drainage basin. In order to properly and uniformly assess
hydraulic issues, a section of the Manual will be dedicated to these issues.
Specifically, street drainage, storm inlets, storm sewers and appurtenances,
culvert and bridge hydraulic design, open channel flow, and other structure
hydraulics will be included in the Manual.

A focus of this task will be the analysis of detention storage. This task
involves the preparation of procedures for sizing various types of detention
facilities for small and large watersheds. Procedures will include “inTine" and
"offline" types of facilities, and will account for inlet and outlet control
structures and operation.

An important consideration in this evaluation will be the incorporation of

pollutant control methods into the detention basin sizing analysis. As
previously mentioned, the City and County of Sacramento are in the process of
obtaining a Jjoint NPDES permit for stormwater outfalls discharging to the
American River and Sacramento River. The permitting process includes the
development of a stormwater management plan, which we understand will focus

primarily on best management practices. Future detention facility design could

consider the incorporation of pollutant control criteria, such as the capture of

the first one-half inch of rainfall into the basin. We will use our experience

in addressing "dual" flood/pollutant control design criteria during this task,
and will develop design criteria options for the Agency and City for discussion.

Meetings will be held with the City and Agency to collect data and reference
documents on improvement standards, design practices, and other procedures

relating to hydraulic structures. Differences found to exist between the City and -

Agency practices will be isolated and reso1ved; if possible. The objective is to

combine existing drainage facility design criteria with the-hydrologic results

of Phase 1 to formulate a complete Manual where City and Agency practices differ,
subsections will be created to identify criteria which are specific to the Agency
or City. '

07019001.001 10
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We will also generate recommendations for modifying the existing Agency’and City‘
drainage criteria, where appropriate.

Task 2.2: Water Quality Considerations--

Stormwater management facility design involves pollutant issues as well as flow
and volume control. The objective of this task is to collect information and
document experiences in planning and designing water quality control structures.
For instance, recommended design criteria for stormwater detention facilities
will consider dual objectives: mitigating flood (high recurrence interval), and
water quality (low recurrence interval) impacts of development.

Following information collection and review, we will develop recommendations for
the inclusion of pollutant control measures into the Manual. An outline for a
section (or several) will be developed for the Manual specifically addressing
stormwater pollutant ménagement design issues.

Task 2.3: Outline and Draft Manual Preparation--

In order to establish an appropriate structure for the Manual, a detailed outline

will be developed early on and reviewed by the City and Agency. In order to&
develop such an outline, previous manuals which HDR as well as other consultants
and agencies have prepared will be reviewed. Elements from these documents will
be included where appropriate, ‘into the Sacramento County and City Manual
outline. A preliminary outline of the Manual, shown as Figure 1, has been
developed to illustrate the general proposed format. As the study progresses, we
will modify-or add items to address particular elements of the project area which
are unique.

Prior to any specific work on the Manual, the detailed manual outline with -
examples and previously adopted hydrologic techncial memoranda (Phase 1) will
be submitted to the Agency and the City for review and approval.This document
will serve as a preliminary Draft Manual and concurrence will be reached before
5nitiating detailed work on the manual. A level of effort will be agreed upon for -
each section of the Manual along with the exact format for tables and figures.
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Twelve (12) copies of the Manual will be developed and submitted to the City and‘
Agency for review. The draft manual will be complete with all figures, tables,

and text present, and will follow the approved outline format and include a case
study (Arcade Creek watershed).

The Manual will be a "stand-alone" document with the necessary documentation to
enable project engineers to develop runoff hydrographs which are realistic and
consistent for basins in the County area.

Task 2.4: Workshop--

We will conduct a workshop to demonstrate the use of the Manual for an actual
subbasin in the County, Arcade Creek. Notes will be taken of that workshop and
modificatibns made, as necessary, to the draft Manual to reflect any required
changes. These changes will be submitted and approved by the City and Agency.

Task 2.5: Final Manual Preparation--
Comments received during the workshop secession and from City and Agency staffm
will be incorporated into a final Manual. The Manual will be contained in a loose

Teaf binder with appropriate computer disks and map exhibits enclosed in corner
pockets. The final Manual is currently scheduled for completion in the eleventh
month of the study. Twelve (12) copies of the final Manual will be submitted.

Phase 3: Hydrology for Stream Master Plans (Arcade Creek)

Task 3.1: Data Collection and Review - Arcade Creek--

During the data collection and review effort associated with Phase 1, specific
~ information on Arcade Creek will be collected and evaluated. Sufficient data will
be gathered for Arcade Creek watershed in order to develop a complete hydrologic
analysis for use by the City and Agency in developing a master drainage plan. It
is anticipated that most of the information required for the Arcade Creek"
~evaluation will be assembled and evaluated during Phase 1. '
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Task 3.2: Model Development and Calibration - Arcade Creek--

A HEC-1 model analysis will be performed for the entire Arcade Creek watershed.
The preliminary HEC-1 computer model input file that we have already developed
will be expanded to cover the entire drainage area of Arcade Creek in greater
detail. "

During the development of the model, both the City and Agency will be contacted
and a set of Tikely alternatives for flood protection on Arcade Creek formulated.
The preliminary formulation of these alternatives will be necessary in order to
ensure that the model is set up to generate a sufficient number of hydrographs.
Adequate coverage of the basin is necessary to accurately simulate peak discharge
and flood hydrograph volumes at proposed improvement locations within the
watershed.

Once the model has been developed, it will be calibrated, if possible, against
hydrographs from actual storms or peak discharges from discharge-frequency curves
developed for selected gage locations. Hydrograph volumes will also be checked
against any known or probable hydrographs.

Task 3.3: Arcade Creek Hydrology Report Preparation-- ‘

A separate hydrology report will be developed for the Arcade Creek watershed.
This report will provide the City and Agency the necessary hydrologic evaluations
to develop a complete master drainage plan for Arcade Creek. The hydrologic
methodology developed in Phase 1 of the study will be utilized in this report.

Additionally, this report will serve as an example case for the Manual, and a

summary of the model’s development will be included in the Manual (Phase 2). The
final hydrology-report for Arcade Creek will be complete in the eighth month of
the Study. Twelve (12) topoies of the Arcade Creek Hydrology Report will be
submitted to the Agency.

07019001.001 14
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Phase 4: Institutional/Financial Recommendations 0

Task 4.1: Review of City/Agency Standards and Policies--

Agency and City policies and standards will be reviewed periodically throughout
the study effort to determine areas where conflicts are likely. During the ninth
month of the study, a formal review will be conducted by the project team.
Policies and standards will be reviewed in light of newly proposed practices in
the Manual. ‘

Task 4.2: Identification of Potential Conflicts and Issues--

Areas where potential conflicts are likely to occur as a result of adoption of
new policies for master planning streams, draihage plans, and the Manual will be
discussed in detail with the City and Agency.

A survey utilizing existing records of other California communities will also be
conducted where unincorporated areas adjacent to incorporated cities have

experienced rapid growth. Officials from these survey areas may be contacted and
information collected on the types of conflicts that have occurred and how they"
were resolved. '

Task 4.3: Recommendations/Report Preparaticn-- .
A separate report will be prepared that summarizes the findings and recommenda-
tions associated with institutional and~financial aspects of the adoption of new
hydrologic policies and procedures. Recent projects undertaken jointly by the
~ Agency and City will be reviewed from a financial policy/cost sharihg standpoint.
Results of the survey of other California communities who have experienced
similar growth and resulting drainage problems will also be summarized in the
feﬁbkt. Twelve (12) copies of this report will be submitted to the Agency.

SCHEDULE

The schedule of work, illustrated on Figure 2, is based on the Scope of Work
previously described. A total of 21 activities have been identified for the four
phases of work. A significant amount of the work will occur in the first phase,0
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Hydrologic Analysis. This initial work will provide the foundation for
subsequent work in later phases. The Hydrologic Analysis phase will conc]ude"
with a draft report submitted to the Agency and City at the end of the fifth
month and a final report submitted at the end of the sixth month.

The second phase of work, preparation of a Drainage Manual, will begin in the
sixth month of the study after the hydrologic procedures and methodology have
been reviewed and approved by the Agency and the City. However, we will initiate
data collection and review, particularly for the water quality section, early in
the study. The final manual will be submitted in month eleven after receiving
comments on the draft manual and a workshop session.

Phase 3 of the study, Hydro]ogy for Stream Master Plan - Arcade Creek Hydrology,
will begin with data collection early in the study (first month). Model
development and calibration for the Arcade Creek basin will'occur concurrently
with Phase 1 work. The Arcade Creek Hydrology Report will be finalized in the
eighth month of the study in order to incorporate the results of the analysis

into the Manual as a case study. : "

The finalization of Phase 4, Institutional/Financial Considerations, will occur
in the 9th, 10th, and 11th month of the study following the draft Manual
submittal. Ongoing discussions relevant to institutional and financially
- concerns, however, will informally occur throughout the study. An approach to
address the concerns will be developed near the end of Phase 1 and will be -
continuously refined and modified if necessary, as the study progresses.

The overall project is currently scheduled to end after the 11th month of effort.
-ENGINEERING COST ESTIMATE

Based on the Scope of Work and Schedule, estimated hours and costs were developed
for each of the four phases of work. These estimates are based on our current
understanding of the project requirements as outlined in the Request for
Proposals and discussions with City and Agency personnel. '
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Figure 3 summaries hours and costs for each of the phases of the project study.
. Expenses for HDR and our subconsultants are also given. A significant amount of
the total project staffing has been allocated to the hydrologic analysis phase
of the study. This initial wof'k will streamline much of the later work,
particularly in Phases 2 and 3.

‘ 07019001.001 18

LI



61

HDR Engineering

Task
No. Task Title

Phase 1 - Hydrologic Analysis
1.1 Data Collection and Review
1.2 Gage Review/Recommendations

1.3 Base Map Preparation

1.4 Precipitation Analysis

1.5 Rainfall-Runoff Analysis

1.6 Unit Hydrograph Development

1.7 HEC-1 Model Inputs

1.8 HEC-1 Model Calibration

1.9 small Watershed Computation
0 Hydrologic Analysis Report

1.1

Phase 2 - Drainage Manual

2.1 Hydraulic Design Criteria
2.2 Water Quality Consideration
2.3 outline and Draft Manual
2.4 Morkshop

2.5 Final Manual Preparation

FIGURE 3.

Project

SACRAMENTO CITY AND COUNTY DRAINAGE MANUAL STAFFING AND COST ESTIMATE
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16 16
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80 40
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24 24
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56

16

32
40
16
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Note: Phase 1 expenses exclude the cost of USGS quadrangle maps in digital format (29 maps estimated to cost $ 11,000).

It is assumed that the Agency will provide these maps to HDR.

available in digital form, which can probably be used for this study.

The City already has 8 maps
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