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" PRE-APPLICATION CONFERENCE

Date: _3-3/-7%
Conference Attendance: TOM__Logue. [/ DWE THeriyonN
Proposal: V. 7 : v

Location: __ 2.8 720AD écﬁm &Mg&‘ §_5 » R:‘c‘/};& Ditive

Tax Parcel Number:

Review Fee: _ (o022 ﬁbg; (S22 per kre
(Fee is due at the time of submittal. Make check payable to the City of Grand Junction.)

Additional ROW required? _Adowg 28 RopDd (30 " frem Coeriing)

Adjacent road improvemetﬁs requiréd‘? Along 20 RoAR g4+ LinALl A4 ovd )

Arca identified as a need in the Master Plan ot Parks and Recreation? Lass/ble ek Side

Parks and Open Space fees required? __§és  ar FnAl Estimated Amount: _Z2.5% gor ¥
Recording fees required? S a7~ Lnal Estimated Amount
Half strect improvement fees required? Yo o (be bwild (€ ~ Estimated Amount:
Revocable Permit required? __ /NA = 74
State Highway Access Permit required?:__A//% B

Applicable Plans, Policies and Guidelines ___ /4

Located in identified floodplain? FIRM panel #
Located in other geohazard area?

Located in established Airport Zone? Clear Zone, Critical Zone, Area of Influence? _ 2. S
Avigation Easement required? Yes ar Ewar plat

While all factors in a development proposal require careful thought, preparation and design, the following "checked"
items are brought to the petitioner’s attention as needing special attention or consideration. Other items of special
concern may be identified during the review process.

@ Access/Parking @ Screening/Butfering O Land Use Compatibility
® Drainage @ Landscaping @ Trarfic Generation

Q Floodplain/Wetlands Mitigation O Availability of Ultilities O Geoiogic Hazards/Soils
O Other : '

Related Files:

It is recommended that the applicant inform the neighboring property owners and tenants of the proposal prior 0
the public hearing and preferably prior to submittal to the City.

- —

PRE-APPLICATION CONFERENCE

WE RECOGNIZE that we, ourselves, or our representative(s) must be present at all hearings relative to this proposal
and it is our responsibility to know when and where those hearings are.

In the event that the petitioner is not represented, the proposed item will be dropped from the agenda, and an
additional fee shall be charged to cover rescheduling expenses. Such fee must be paid before the proposed item can
again be placed on the agenda. Any changes to the approved plan will require a re-review and approval by the
Community Development Department prior to those changes being accepted.

WE UNDERSTAND that incomplete submittals will not be accepted and submittals with insufficient information,
identified in the review process, which has not been addressed by the applicant, may be withdrawn from the agenda.

WE FURTHER/UNDERSTAND that failure to meet any deadlines as identified by the Community Development
Department for{the review process may result in the project not being scheduled for hearing or being pulled from
the agenda.

: X

Signature(s) é{ Petitioner(s) Signature(s) of Representative(s)

B—
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: PRE-APPLICATION CONFERENCE

Date: ]?0\9\'\'

Conference “Atténdance: Michae) Drallivgge “Tom LDQD(
Proposal: Final Plat = Filine #1 ° 7

Location: 2% We@ N of Palersor .

Tax Parcel Number:
Review Fee: ¥ 120 + %lgllw,fe
(Fee is due at the time of submittal. Make check payable to the City of Grand Junction.)

Related Files: 3 85~ o\}

Additional ROW required? Xes
Area identified as a need in the Master Plan of Parks and Recreation? N

Parks and Open Space fees required? Yes - 4o ke pa‘é« o1 fire °F‘efs'i?‘nﬁ§d Amount: $22 / o
Recording fees required? _Y €S Estimated Amount:
Adjacent Half street improvements/fees requlred" TcPb mespaf‘)ﬁ}iaﬁ ng!(-fl\l) Payraerst
Revocable Permit required? _$

State Highway Access Permit required? __Np

Applicable Plans, Policies and Guidelines Zomwe%‘)@e) Coda

Located in identified floodplain? FIRM panel # No
Located in other geohazard area?

Located in established Airport Zone? Clear Zone, Critical Zone, Area of Influence? _— Poss) bly

Avigation Easement required? _ s

While all factors in a development proposal require careful thought, preparation and design, the following "checked"”
items are brought to the petitioner’s attention as needing special attention or consideration. Other items of special
concern may be identified dunng the review process.

@) Access/Parking ® Screemng/Buffenng O Land Use Compatibility

O Drainage @ Landscaping O Traffic Generation

O Floodplain/Wetlands O Availability of Utilities O Geologic Hazards/Soils
Mitigation '

O Other

It is recommended that the applicant inform the neighboring property owners and tenants of the proposal prior to
the public hearing and preferably prior to submittal to the City.

PRE-APPLICATION CONFERENCE

WE RECOGNIZE that we, ourselves, or our representative(s) must be present at all hearings relative to this
proposal and it is our responsibility to know when and where those hearings are.

In the event that the petitioner is not represented, the proposed item will be dropped. from the agenda, and an
additional fee shall be charged to cover rescheduling expenses. Such fee must be paid before the proposed item
can again be placed on the agenda. Any changes to the approved plan will require a re-review and approval by the
Community Development Department prior to those changes being accepted.

WE UNDERSTAND that incomplete submittals will not be accepted and submittals with insufficient information,
identified in the review process, which has not been addressed by the applicant, may be withdrawn from the agenda.

WE FURTHER UNDERSTAND that failure to meet any deadlines as identified by the Community Development
Department for the review process may result in the project not being scheduled for hearing or being pulled from

Signature(s) of Petitioner(s) Signature(s) of Representative(s)




DEVELOPMEw APPLICATION -y Receipt (zg |
Community Development Department Date _A4-3-

250 North 5th Street Grand Junction, CO 81501 Rec'd By, /=’
(303) 244-1430
| FleNo. #8599 4
' ? fC\lMiNM’\I Rlaw /?l"k
O RO o We, the undersigned, being the owners of property situated in Mesa County,
State of Colorado, as described herein do hereby petition this:
PETITION PHASE SIZE LOCATION | ZONE LAND USE
i@ Subdivision | [] Minor MW 28 iZ. { _ .
Plat/Plan ¥ Major ©6.7 | 4 Haputhorn | RS5F =5 Mesidental
[ ] Resub Hve |
[ ] Rezone ; - From: To: :
[ ] Planned []ODP
Development 48 Prelim !

[ ] Conditional Use

[ ] Zone of Annex

[ ] Text Amendment

...................

[ ] Special Use

[ ] Vacation i [ ] Right-of-Way
. [ ] Easement

Z PROPERTY OWNER © % DEVELOPER % REPRESENTATIVE

Ben c‘a/nes d 7
Discovery 76 Coro, Don Dele Atotte Z&ggm o9 e

Name Name

2499 0.5 fHuwy 50 634 Hvalon P 227 So. 97 Sheet

Address Address Address

Grane/ Jet. co. Si5or Crand Jot. €O ZE0E Grand Jets co. 8i150/

City/State/Zip City/State/Zip City/State/Zo

243 6456 L~ 224 245~ 2099

Business Phone No. Business Phone No. Business Phane No.

NOTE: Legal property owner is owner of record on date of submittal.

We hereby acknowiedge that we have familiarized ourselves with the rules and regulations with respect to the preparation of this submittal, that the
foregoing information is true and complete to the best of our knowledge. and that we assume the responsibiiity to monitor the status of the application
and the review comments. We recognize that we or our representative(s) must be present at all hearings. [n the event that the petitioner is not
represented, the item will be dropped from the agenda, and an additionai fee charged to cover rescheduling exoenses before it can again be placed

on the agenda. .
_ il | 1/24/54

plting Application Date

g Qe Berenwy 74 Y26/ 94

Signature of Property Owner(s) - Attach Additional Sheets if Necessary
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PRELIMINARY PLAN for: GRAND VIEW SUBDIVISION

INTRODUCTION - Grand view Subdivision site is located 1/4 mile north of
Patterson Road, east of 28 Road in the City of Grand Junction. The 64.8 acre
site was formerly known as "Fox Estates" which gained a change in zoning and
Preliminary Plan approval from Mesa County in 1980. The approved develop-
ment application consisted of a "mixed use" type development. A land use

summary of the existing development plan follows:

EXISTING LAND USE SUMMARY

, NO. OF % OF TOTAL
USE DWELLING UNITS
UNITS
SF DETACHED 114 14.7
TOWNHOMES 201 25.9
CONDOMINIUMS 460 59.4
TOTAL 775 |1

DENSITY: 12.0 DU/AC.

Included as part of this Preliminary Plan application annexation to the City of Grand

Junction is also requested.

EXISTING LAND USE - The property under consideration is comprised of 64.9
acres and contains one single family dwelling and two out buildings. The most
dominate feature of the site is the commandihg view of the Bookcliffs and Grand
Mesa. The topography of the site is considered to be "flat" in nature and slopes
towards the southwest at a typical rate of one percent. Other than that area

surrounding the existing home site, all of the property is being farmed, which is the
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historical land use. A small groves of cottonwood trees are evident around the

existing house.

The property was zoned PR (planned residential) 12.5 units per acre by Mesa

County. The pending annexation will establish a City zone designation of RSF-5.

SURROUNDING LAND USE - The dominate land use in the area surrounding
Grand View is Spring Valley a single family development on moderately sized lots.
Some acreage sized parcel with single family dwellings adjoin the subject site
adjacent to 28 Road. Land to the south consists of a large fallow parcel that does
not have any plans for development. Matchett Village a new development which
is_currently in the County process adjoins the easterly boundary of Grand View. :
The Matchett Village proposal consists of a mixed use development consisting of
single family, multi-family and non-residential uses. There are no existing non-

residential uses in the surrounding area.

SURROUNDING LAND USE MATRIX

NORTH
USE AREA | UNITS | ZONE
in ac.
Single Family 15.0 4 | County R-2
Vacant Land 73 0 | County R-2
| Highline Canal & 1-70_ |
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SOUTH
- USE AREA | UNITS ZONE
in ac.
Vacant Land 20.0 0 County R-2
Matchett Village 20.0 0 County PR-16
EAST
USE , AREA UNITS ZONE
» | inac.
Matchett Village 160.0 750 proposed County PR (proposed)
County R-2 (existing)
WEST
USE AREA | UNITS ZONE
in ac.
Spring Valley 169.8 443 RSF -5
Pheasant Run Condos. 32 17 PR -8
Garfield View Sub. 2.1 4 RSF -5

A Location Map at the end of this narrative statement illustrates the location of Grand View in

relationship to the surrounding land ownership. A reproduction from the Grand Junction and Mesa
County Zoning maps follow:
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SURROUNDING ZONING MAP
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PROPOSED LAND USE - The proposal calls fro the ultimate development of 200 single family
building sites on 64.8 acres. The resulting density is 3.1 dwelling units per acre. Lots range in size
from 8000 square feet to 12,500 square feet. Building Setback requirements for each lot is

illustrated on the following chart:

PRINCIPAL BUILDING SETBACK
REQUIREMENTS

FRONT 20 feet
~ SIDE 10 feet
REAR 20 feet

Maximum Building Height = 32 feet

The accompanying Preliminary Development Plan depicts the relationship of each dwelling use type -

to the property boundary, roadway access and Open Spaces.

Almost 5% of the total site is designated as two separate Private Open Spaces which includes 2.25
acres site near the south west corner which will be fully landscaped and contain a small pond. This
open space will also serve as a buffer between Grand View and the proposed multi-family and non-
residential uses which are currently proposed as part of the Matchett Village development. The second
private open space is located along 28 Road. This landscaped area will serve as a buffer between the

proposed lots and the adjoining roadway.

| LAND USE SUM MARY

USE UNITS AREA % OF TOTAL
SINGLE FAMILY AREA 200 481 7429
ROADS » 136 21.00
PRIVATE OPEN SPACE 341 4.80
TOTAL 200 64.8 100.00

DENSITY: 3.1 DWELLING UNITS PER ACRE ”
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In addition to the individual lot development standards presented herein,
architectural controls will be implemented to insure an ascetically pleasing and
orderly development. To achieve this, covenants, conditions and restrictions (C.C.
& R's) will be adopted to insure ongoing protection to the future residents of Grand
View and surrounding property owners. The C. C. & R's will also include provisions

for ownership and maintenance of the designated irrigation system.

ACCESS - Primary access is gained to Grand View from 28 Road. Patterson Road
is located 1/4 mile south of the site and serves as a major arterial east/west
roadway in Grand Junction. Several other access are also ava}lable from Hawthorn
Avenue, Ridge Drive, and Courtland Avenue which affords access to 27 1/2 Road
And Horizon Drive. Access to the future single family lots within the deyelopfnent
will be from either a new "Urban Residential Street” or an "Urban Residential
Collector” (as modified). The modified collector roadWay proposal includes a 16
foot wide landscaped median. Three "inter-neighborhood" connectors are also
provided to adjoining undeveloped properties and will improve the circulation of
traffic in the neighborhood. According to the City of Grand Junction's, Trip
Generator, 1900 average week day trips would be realized when the Grand View

is fully developed.

The following map illustrates traffic counts made by the City of Grand Junction

major roads in the vicinity of Grand View.

page 6
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UTILITY SERVICE

DOMESTIC WATER - All dwellings within Grand View will be served by an public
owned domestic water distribution system. An existing 18 inch water main is
located within 28 Road and will be used to provide water service to the new
dwellings. New 8, 6 and 4 inch mains will be extended within the property. The
existing water main has been transferred to the Ute Water Conservancy District.
Fire hydrants will be placed throughout the development, as required. Sufficient

flows and pressure exist to provide adequate water supply for fire protection.

SANITARY SEWER - A new sanitary sewage collection system will be constructed.
Sewer service will be extended from an existing main, owned and maintained by the
City, located in Hawthorn Avenue within Spring Valley Subdivsion. It is estimated
that peak sewage flows generated by the lots within the development will be 60,000

gallons per day.
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Proposed utility construction will improve the infrastructure in the neighborhood by
extending sewer and water lines to adjoining properties. This can allow surrounding

undeveloped land to have easier access to improved water and sewer service.

ELECTRIC, GAS, PHONE & CATV - Electric, gas, and communication lines will be
extended to each lot within the development from existing lines located adjacent to
the proposed development. Proposed gas, electric, and communication lines will

be located in a "common trench" adjacent to the dedicated road right-of-way.

IRRIGATION WATER - Irrigation wafer'will be provided by a zoned pressurized
delivery system which will create water conservation. A central pumping facility will
be located within the proposed Private Open Space near the southeast property

corner, where the petitioners water rights are available.

DRAINAGE - A Preliminary Drainage Report which evaluates the impacts on
existing drainage patterns has been submitted to the City Engineering and
Community Development Departments under separate cover. Most of the future
drainage will be carried on the ground surface to the proposed street system to
three separate detention facilities; the irrigation pond, the buffer strip along 28

Road, and an existing drainage channel along the south property boundary .

SOILS AND GEOLOGY - There are no known geologic hazards within Grand View. '

The Soil Conservation Service (SCS) has identified two soil types within the site:

BILLINGS SILTY CLAY LOAM, Class lls Land (Bc) - This soil is classified as severe for
local roads and streets due to poor traffic supporting capacity and moderate to high water
tables.

RAVOLA VERY FINE SANDY LOAM, Ciass | Land (Rf) - SCS has not identified any severe
limitations for this soil type.
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DEVELOPMENT SCHEDULE - The rate at which development of Grand View will

occur is dependent upon the City's future housing needs. It is anticipated that site

development will occur in phases as shown on the Phasing Plan on the next page.
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AIRPORT OVERLAY ZONE - Grand View is located within the "Area of Influence"
according to the Airport Overlay Map, within Section 5.11.2B of the Grand Junction
Zoning and Development Code. The code indicates that the proposal is a

compatible use at the density proposed.
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REVIEW COMMENTS

Page 1 of 3

FILE #85-94 TITLE HEADING: Preliminary Plan/Plat - Grand
' View Subdivision

LOCATION: 28 & F 1/4 Roads

PETITIONER: Ben Carnes & Discovery 76 Corp.

PETITIONER’S ADDRESS/TELEPHONE: 2499 Highway 6 & 50
: Grand Junction, CO 81505
243-0456
PETITIONER’S REPRESENTATIVE: Tom Logue

STAFF REPRESENTATIVE: Michael Drollinger

NOTE: WRITTEN RESPONSE BY THE PETITIONER TO THE REVIEW COMMENTS IS
REQUIRED ON OR BEFORE 5:00 P.M., MAY 27, 1994.

U.S. WEST 5/4/94
Leon Peach : 244-4964

New or additional telephone facilities necessitated by this project may result in a "contract"
and up-front monies required from developer, prior to ordering or placing of said facilities. For
more information, please call: Leon Peach, 244-4964.

U.S. POSTAL SERVICE 5/4/94

Cheryl Fiegel 244-3435

1. Delivery options are centralized - preferred - immediate deliver - curbside or behind
sidewalk -50% complete prior to delivery. :

2. Townhomes will need to be centralized due to parking concerns.

3. Condos must be centralized and customer provides the equipment.

CITY UTILITY ENGINEER 519194

Bill Cheney ‘ 244-1590

1. Show utilities for "Preliminary Plan" submittal as required in the SSID manual.

2. Sewer lines to be stubbed to the east property line for all future road extensions.

3 A portion of the sewer lines may have to be enlarged to accommodate development to
the east. Sewer system will pay for upgrades if needed.

4, More hydrants will be required than are shown on the "Utility Plan" which is O.K. since
the submittal is conceptual only.



FILE #85-94 /| REVIEW COMMENTS / page 2 of 3

GRAND JUNCTION FIRE DEPARTMENT 5/6/94
George Bennett 244-1400

The fire hydrant placement for this subdivision needs to be reconfigured to meet with the
standards. These standards require that fire hydrants be placed at each intersection and no
greater than 500 feet apart thereafter. Please contact our office for assistance in placing the
fire hydrants.

MESA COUNTY PLANNING 5/111/94
Karl G. Metzner 244-1867

1. A Grand View Drive already exists at C.25 and 31.75. ;

2. If the cul-de-sac portion of Boeing Street is vacated, all of the street should be vacated.

3 Cortland Avenue right-of-way extension should be provided to connect future 28 1/4
Road to existing Cortland Avenue.

4. Recommend 3 lots adjacent to open space be deleted to create a larger and more
useable open space area around the pond.

UTE WATER DISTRICT 5/11/94

Gary R. Mathews 242-7491

1. Fire hydrants should be placed at intersections and no more than 500’ apart.

2. Water mains are installed 2-3 foot in oil on the North and East side of the street.
3. All valves are installed at the main line and fire hydrants are required to be valved.
4. Policies and fees in effect at the time of application will apply.

PARKS & RECREATION DEPARTMENT 5/12/94

Don Hobbs 244-1542

Dedication and development, to City standards, of a minimum of § continuous acres for a
public park should be part of this development. It would be desirable if this could be adjoining
to Matchett Village.

GRAND JUNCTION POLICE DEPARTMENT 5/16/94
Dave Stassen 244-3587

In reference to the open space that runs along 28 Road, | would recommend that landscaping
be of that type does not totally block vision from 28 Road to the homes (i.e. intermittent trees
or shrubs as opposed to a solid wall of green). Keeping with this idea, if fencing is to be used
at this location, | would recommend a type that allows for unobstructed vision from the street
(wrought iron or similar in nature).

| would also suggest some low, decorative, see through fencing around the irrigation pond to
keep children from the water.
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CITY UTILITY ENGINEER 5/17/94
Jody Kliska 244-1591

See attached comments, red-lined text and red-lined drawings.

CITY DEVELOPMENT ENGINEER 5/18/94
Michael Drollinger 244-1439

See attached comments.

MESA COUNTY SCHOOL DISTRICT 5/16/94
Lou Grasso 242-8500

See attached comments.

PUBLIC SERVICE COMPANY 5/19/94
Dale Clawson 244-2695

ELECTRIC & GAS: No objections.
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RESPONSE TO REVIEW COMMENTS

May 26, 1994

Title: GRAND VIEW, Preliminary Plan and Plat
File No: 85-94

Location: 28 Road & F 1/4 Road

RESPONSE TO U.S. WEST:
Comments do not require response.

RESPONSE TO POSTAL SERVICE: '
Centralized delivery points will be-identified on the Final Plat and Plan.

RESPONSE TO UTILITY ENGINEER:
Sewer lines will be extended 10 feet beyond the street improvements at all
stubs to the east.

Fire Hydrants will be place as directed in the Fire Department review
comments.

Sewer main enlargement will be coordinated with the Department during the
final design phase.

RESPONSE TO FIRE DEPARTMENT:
Fire Hydrants will be reconfigured as requested with the submission of the
Final Plat and Plans.

RESPONSE TO MESA COUNTY PLANNING:
1. Grand View Drive will be renamed.

2. Land owners adjoining Boeing Street will be contacted to determine if they
would be willing to vacate Boeing Street.

3. Courtland Avenue and future 28 1/4 Road extensions will occur on property not
currently owned by the applicant.

4. The three lots around the private open space are included within the
development plan in order to increase the number of people who can observe
activities which may occur in the park area.



RESPONSE TO UTE WATER:
1. Fire hydrants will be placed as directed by the Fire Department.

2. Water mains will be placed within the roadway as requested.
3. Valves will be placed as requested.

RESPONSE TO CITY PARKS:
Discussions with personal from the City Parks and Recreation Department resulted
in not including a public park at this time. At such time as development plans for
the Matchett property are finalized further discussions may be required to determine
if a Public Park can be developed in conjunction with the Matchett site. Further, the
$225.00 per lot open space fees would be in effect for Grand View Subdivision.

RESPONSE TO POLICE DEPARTMENT:
The proposal as submitted includes landscaping and screening which wm compiy
with the departments suggestlons »

RESPONSE TO DEVELOPMENT ENGINEER;
Site Plan - The median islands on Ridge and Hawthorne are to be described as
separate tract which will be transferred to the Home Owner Association for
ownership and maintenance.

The comers on Grand View Circle have been modified to be "bulbed" out similar to
a cul-de-sac.

A stub street has been provided to the south opposite of the Grand View Drive and
Hawthorn Avenue intersection.

Street Details - The applicant has had discussion with the property owner at the
northeast corner of 28 Road and Hawthorn Avenue. the property owner indicated
a willingness to relocate their éexisting driveway from 28 Road to a point
approximately 130 feet east of 28 Road on Hawthorn Avenue. Since the property
owner's home is located near the north right-of-way for proposed Hawthorn
Avenue, it would be difficult to request any additional right-of-way dedication for the
Hawthorn Avenue extension.

A R4-7 traffic control sign will be installed on both ends of the median planed within
Hawthorn Avenue. A traffic analysis will be submitted with the Final Plat and Plan
which will address the need for a left turn lane and storage requirement at
Hawthorn Avenue and 28 Road.

All "sight zone" requirements will be maintained at all intersections within the
development.
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The Final Landscape Plan will indicate that trees will be planted an minimum of five
feet from the back of the walk.

The entrance sign will be relocated outside of the "sight zone" area and will not
exceed 30 inches in height above the curb line.

The Final Plans for the 28 road widening will show any pavement markings.

Grading and Drainage - A meeting between the City Department and the project
engineer was held to discuss items within the Departments review. Comments
raised were addressed.

Developers of the Matchett property have indicated to the applicaht that their
drainage control plan has been evaluated and have been taken care of on their site.

Traffic - A traffic impactfanalysis will be provided for the entire projecit with the Final
Plan submittal.

RESPONSE TO COMMUNITY DEVELOPMENT:
1. Aten foot pressurized irrigated landscaping easement adjacent to both sides of
Ridge Drive will be provided at the rear of those lots which adjoin Ridge Drive.

2. Planting details will be provided with the Final Landscape Plans.

3. Ownership and maintenance of all private open spaces will be the responsibility
of the Homeowner's Association.

4. Intersection sight distances will not be impaired with landscaping.

17 65\The entrance feature signs will be relocated to the corner of the intersection
odtside of the sigh distance triangles.

6. The applicant has had discussion with the property owner at the northeast
corner of 28 Road and Hawthorn Avenue. The property owner indicated a
willingness to relocate their existing driveway from 28 Road to a point
approximately 130 feet east of 28 Road on Hawthorn Avenue. The property owner
also indicated that they were not interested in any fencing along their south
property line adjacent to the Hawthorn Avenue extension.

7. The applicant will attempt to coordinate the entire vacation of Boeing Street prior
to the submission of the Final Plat and Plan for that phase.

8. At this time there is no firm development plans for the property east of Dillon
Court and Tamarron Court. Therefore, the applicant is reluctant to commit to the
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dedication of any pedestrian easements until a plan for development has been
submitted for review by a public agency.

9. the Private Open Space will also be label as a "Irrigation and Stormwater
Detention" on the Final Plat.

10. It is the applicants desire to maintain a low level landscaped screen area along
28 Road instead of a landscaped berm. A below grade detention structure would
be a hardship for maintenance by the Home Owner's Association. The landscaped
private open space along 28 Road will be labeled as a Detention Storage and
Buffer Area on the Final Plat.

11. The land ownér's on either side of the small strip of land between Lot 8, Block
9 will be contacted by the applicant too see if they are interested in ownership.

12. Grand View Drive has been extended to the south on the revised Preliminary

" Plan.
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SUBSURFACE SOILS EXPLORATION
GRAND VIEW SUBDIVISION, Fil. 1

Grand Junction, Colorado

Prepared For:

Mr. Don Dela Motte
634 Avalon Drive
Grand Junction, CO.

Prepared By:
LINCOLN-DeVORE, INC.

1441 Motor Street
Grand Junction, CO 81305

June 23, 1994



June 29, 1994
Mr. Don Dela Motte

634 Avalon Drive ‘\&1
Grand Junction, CO.

Re: ) SUBSURFACE SOILS EXPLORATION
GRAND VIEW SUBDIVISION, Fil. 1
Grand Junction, Colorado
Dear Sir:
Transmitted herein are the results of a Subsurface Soils Explora-
tion for the proposed single family residential Grand View Subdi-
vision, Filing #1.

If you have any questions after reviewing this report, please

feel free to contact this office at any time. This opportunity
to provide Geotechnical Engineering services 1s sincerely
appreciated.

Respectfully submitted,

LINCOLN-DeVORE, INC,.

Edward M. Morris, E.I.T.
Western Slope Branch Manager
Grand Junction, Office

Reviewed by:

George D. Morris, P.E.
Colorado Springs Office

LDTL Job No. 81273-J

EMM/ss
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INTRODUCTION ‘}1‘

PROJECT DESCRIPTION

This report presents the results of our
geotechnical evaluation performed to determine the general sub-
surface conditions ofAthe site applicable to construction of 28
single family residential structures, in Filing #1 of the Grand
View Subdivision. A vicinity map is included in the Appendix of
this report.

To assist in our exploration, we were
provided with a preliminary site development plan prepared by
Thomas A. Logue, Land Development Consultant. The Boring Location
Plan attached to this report is based on that plan provided to
us.

We understand that the proposed struc-
tures may consist of one and possibly two story, wood framed
structures with the possibility of a partial basement and con-
crete floor slab on grade. Lincoln DeVore has not seen a full
set of building plans, but structures of this type typically
develop wall loads on the order of 600 to 1800 plf and column
loads on the order of 8 to 16 kips.

The characteristics of the subsurface
materials encountered were evaluated with regard to the type of
construction described above. Recommendations are included
herein to match the described construction to the soil character-
istics found. The information contained herein may or may nct be
valid for other purposes. If the proposed site use is changed or

types of construction proposed, other than noted herein, Lincoln
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DeVore should be contacted to determine if the information in
this report can be used for the new construction without further

field evaluations.

PROJECT SCOPE

- The purpose of our exploration was to
evaluate the surface and subsurface soil and geologic conditions
of the site and, based on the conditions encountered, to provide
recommendations pertaining to tﬁe géotechnical aspects of the
site development as previously described. The conclusions and
recommendations included hérein are based on an analysis of the
data obtained from our field explorations, laboratory testing
program, and on our experience with similar soil and geologic
conditions in the area.

The scope of our geotechnical explora-
tion consisted of a surface reconnaissance, a geophoto study,
subsurface exploration, obtaining representative samples, labora-
tory testing, analysis of field and laboratory data, and a review

of geologic literature.

Specifically, the intent of this study is to:

1. Explore the subsurface conditions to the depth expected
to be influenced by the proposed construction.

2. Evaluate by laboratory and field tests the general
engineering properties of the various strata which
could influence the development.

3. Define the general geology of the site including likely
geologic hazards which could have an effect on site
development.



Develop geotechnical criteria for site grading and
earthwork.

Identify potential construction difficulties and provide
recommendations concerning these problems.

Recommend an appropriate foundation system for the
anticipated structure and develop criteria for
foundation design.



FIELD EXPLORATION AND LABORATORY TESTING

A field -evaluation was performed on
Junel4, 1994, and consisted of a site reconnaissance by our
geotechnical personnel and the drilling of 3 shallow exploration
borings. These 3 exploration borings were drilled within the
proposed building sites near the locations indicated on the
Boring Location Plan. The exploration borings were located to
obtain a reasonably good profile of the subsurface soil condi-
tions. All exploration borings were drilled using a CME 45B,
truck mounted drill rig with continubus flight auger to depths of
approximately 18 to 25 feet. Samples were taken With:a standard
split spoon sampler, thin wall Shelby tubes, and by bulk methods.
Logs describing the subsurface conditions are presented in the
attached figures.,

Laboratory tests were performed on
representative soil samples to determine their relative engi-
neering properties. Tests were performed in accordance with test
methods of the American Society for Testing and Materials or
cther accepted standards. The results of our laboratory tests
are included in this report. The in-place moisture content and
the standard penetration test values are presented on the at-

tached drilling logs.



FINDINGS

SITE DESCRIPTION

The project site 1is located in the
Northwest Quarter of the Southwest Quarter of Section 6, Township
1 South, Range 1 East of the Ute Principal Meridian, Mesa County,
Colorado. More specifically the site is located West of 28 Road
and will inélude the Eastward extension of Hawthorne Avenue from
the Spring Valley Subdivisiqn. The site is located approximately
1/4 mile North of Patterson Road and is approximately 2 miles
Northeast of the main -downtown business district of Grand Junc-:
tion, Colorado.

The topography of the site is relatively
flat, with a slight overall gradient to the South. The exact
direction of surface runoff on this site will be controlled by
the proposed construction and therefore will be wvariable. In
general, surface runoff is expected to travel to the drain ditch
along the South boundary, continuing along established drain
ditches in the area, eventually entering the Colorado River to
the Southwest. Surface and subsurface drainage on this site would

be described as poor.
GENERAL GEOLOGY AND SUBSURFACE DESCRIPTION

The geologic materials encountered under
the site consist of low density alluvial soils which overlie the
Mancos Shale Formation which is considered to be bedrock in this
area, The geologic and engineering properties of the materials
found in our 3 exploration borings will be discussed in the

following sections.



The surface soils on this site consist
of an alluvial deposit placed by the action of the ancient debris
fans which originate in the Bookcliffs to the North. This strati-
fication of upper soils results in a layered system of silts and
clays with thin, interbedded sand lenses overlying the Mancos
Shale Formation. Generally, the silts and clays are soft, wet and
of low density. Soil density decreases and the moisture content
increases with increasing depth. The upper 2 feet of the soil
profile are stiffer and relatively dry due to surface desicca-
tion.

The upper 2 feet of the surface soils
have been extensively re-worked by agricultural activity and have
been subjected to flood and furrow irrigation for many years.

The surface soils were found to be quite
consistent and have been grouped together and designated Soil
Type I. This Soil Type was classified as a silty clay (CL) under
the Unified Classification System. This material is of low to
very low plasticity, of low to moderate permeability, and was
encountered in a low to very low density, wet condition. If this
soil is found in a relatively dry condition, it may undergo mild
expansion with the entry of small amounts of moisture, but will
undergo long-term consolidation wupon the addition of larger
amounts of moisture. This soil will settle after being loaded.
The maximum allowable bearing capacity for this soil was found to
be 800 psf, with 100 minimum dead load pressure required. The
finer grained portion of Soil Type I contains sulfates in detri-

mental quantities.

The Mancos Shale Formation is considered



to be bedrock in this area. The Mancos Shale is described as a
thinbedded, drab, light to dark gray marine shale, with thinly
interbedded fine grain sandstone and siltstone layers. Some
portions of the Mancos Shale are bentonitic, and therefore, are
highly expansive. The majority of the shale, however, has only a
moderate expansion potential. Formational shale was encountered
in Test Boring No. 1 at a depth of 32 feet.r It is anticipated
that this formational shale will not affect the construction and
the performance of any shallow foundations placed on the site.
~vaa deep foundatibn System, such asrdrilied piers, is utilized
the Mancos Shale will affect the construction and performanée of
foundations on this site.

The lines defining the change between
soil types or rock materials on the attached boring logs and soil
profiles are determined by interpolation and therefore are ap-
proximations. The transition between soil types may be abrupt
or may be gradual.

The boring logs and related information
show -subsurface conditions at the date and 1location of this
exploration. Soil conditions may differ at locations other than
those of the exploratory borings. If the structure is moved any
appreciable distance from the locations of the borings, the soil
conditions may not be the same as those reported here,. The
passage of time may also result in a change in the soil condi-
tions at the boring locations.

GROUND WATER:

A free water table came to equilibrium



during drilling at 5 to 7 feet below the present ground surface.
This is probably not a true phreatic surface but is an accumula-
tion of subsurface seepage moisture (perched water). In our
opinion the subsurface water conditions shown are a permanent
feature on this site. The depth to free water would be subject
to fluctuation, depending upon external environmental effects.

Because of capillary rise, the soil zone
within a few feet above the free water level identified in the
borings wili be quite wet. Pumping and rutting may occur during
the excavation process, particularly if the bottom of the founda-
tions are near the capillary fringe. Pumping is a temporary,
quick condition caused by vibration of excavating equipment on
the site. If pumping occurs, it can often be stopped by removal
of the equipment and greater care exercised in the excavation
process. In other cases, geotextile fabric layers can be de-
signed or cobble sized material can be introduced into the bottom
of the excavation and worked into the soft soils. Such a geotex-
tile or cobble raft is designed to stabilize the bottom of the
excavation and to provide a firm base for equipment.

Data presented in this report concerning
ground water levels are representative of those levels at the
time of our field exploration. Groundwater levels are subject to
change seasonally or by changed environmental conditions. Quanti-
tative information concerning rates of flow into excavations or
pumping capacities necessary to dewater excavations 1is not in-
cluded and is beyond the scope of this report. If this informa-
tion is desired, permeability and field pumping tests will be

required.
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This area ﬁas been extensively irrigated
in the past for agricultural purposes. It is possible that after
agricultural irrigation has ceased in the area, the water table
may drop somewhat. It is not anticipated the free water table
will rise in the future however, the water table should not be
expected to drop more than 2 feet during thé Summer and Fall

months after area-wide irrigation has ceased or been diminished.



CONCLUSIONS AND RECOMMENDATIONS

GENERAL DISCUSSION

No geologic conditions were apparent
during our reconnaissance which would preclude the site develop-
ment as planned, provided the recommendations contained herein
are fully complied with. Based on our investigation to date and
the knoﬁledge of the proposed construction, the site condition
which would have the greatest effect on the planﬁed development
is the soft soils and the relatively high water table.

Since the exact magnitude and nature of
the foundation loads are not precisely known at the ﬁresent time,
fhe following recommendations must be somewhat general in nature.
Any special loads or unusual design conditions should be reported
to Lincoln DeVore so that changes in these recommendations may be
made, if necessary. However, based upon our analysis of the
soil conditions and project characteristics previously outlined,
the following recommendations are made.

OPEN FOUNDATION OBSERVATION

Since the recommendations in this report
are based on information.obtained through random borings; it is
possible that the subsurface materials between the boring points
could vary. Therefore, prior to placing forms or pouring con-
crete, an open excavation observation should be performed by
representatives of Lincoln DeVore. The purpose of this observa-
tion is to determine if the subsurface soils directly below the
proposed foundations are similar to those encountered in our
exploration borings. If the materials below the proposed founda-

tions differ from those encountered, or in our opinion, are not

10



capable of suﬁporting the applied loads, additional recommenda-
tions could be provided at that time.
EXCAVATION & STRUCTURAL FILL:
Subgrade

Site preparation in all areas to receive
structural fill should begin with the removal of all topsoil,
vegetation, and other deleterious materials. Prior to placing
any fill, the subgrade should be observed by representatives of
Lincoln DeVore to determine if the existing vegetation has been
:adequately removed and that the subgrade is capable of supporting
the proposed fills. The subgrade should then be scarified to a
depth of 10 inches, brought to near optimum moisture conditions
and compacted to at least 90% of its maximum modified Proctor dry
density [ASTM D-1557]. The moisture content of this material
should be within + or - 2% of optimum moisture, as determined by

ASTM D-1557,

Structural Fill

In general, we recommend all- structural
fill in the area beneath any proposed structure or roadway be
compacted to a minimum of 90% of its maximum modified Proctor dry
density (ASTM D1557). We recommend that fill be placed and com-
pacted at approximately its optimum moisture content (+/-2%) as
determined by ASTM D 1557. Structural fill should be a granular,
coarse grained, non-free draining, non-expansive soil. This
structural fill should be placed in the overexcavated portion of

this site in lifts not to exceed 6 inches after compaction. This

11
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Structural Fill must be brought to the required density by me-
chanical means. No soaking, jetting or puddling techniques of any

type should be used in placement of fill on this site.

Non-Structural Fill

We recommend that all backfill placed
around the exterior of the building, and in wutility trenches
which are outside the perimetervof the building and not located
beneath roadways or parking lots, be bompacted to a minimum of

80% of its maximum modified Proctor dry density (ASTM D-1557).

Fill Limits

To provide adequate lateral support, we
recommend that the zone of overexcavation extend at least 3 feet
beyond the perimeter of the building on all sides. The Structural
Fill should be a minimum of 3 feet in final compacted
thickness.,

No major difficulties are anticipated in
the course of excavating into the surficial soils on the site. It
is probable that safety provisions such as sloping or bracing the
sides of excavations over 4 feet deep will be necessary. Any such
safety provisions shall conform to reasonable industry safety
practices and to applicable OSHA regulations. The OSHA classifi-

cation for excavation purposes on this site is Soil Class C.

Field Observation & Testing:
During the placement of any structural

fill, it is recommended that a sufficient amount of field tests
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and observation be performed under the direction of the geotech-
nical engineer. The geotechnical engineer should determine the
amount of observation time and field density tests requifed to
determine substantial conformance with these recommendations. It
is recommended that surface density tests be taken at maximum 2
foot vertical interval.

The opinions and conclusions of a géo-
technical report are based on the interpretation of information
obtained by random borings. Therefore the actual site conditions
may vary somewhat from those indicated in this report. It is our
opinion that field observations by the geotechnical engineer who
has prepared this report are critical to the continuity of the

project.

Slope Angles

Allowable slope angle for cuts in the
native soils is dependent on soil conditions, slope geometry, the
moisture content and other factors. Should deep cuts be planned
for this site, we recommend that a slope stability analysis be
performed when the location and depth of the cut is known.
DRAINAGE AND GRADIENT:

Adequate site drainage should be provid-
ed in the foundation area both during and after construction to
prevent the ponding of water and the saturation of the subsurface
soils. We recommend that the ground surface around the structure
be graded so that surface water will be carried quickly away from

the building. The minimum gradient within 10 feet of the building
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will depend on surface landscaping. We recommend that paved areas
maintain a minimum gradient of 2%, and that landscaped areas
maintain a minimum gradient of 8%. It is further recommended that
roof drain downspouts be carried across all backfilled areas and
discharged at least 10 feet away from the structure. Proper
discharge of roof drain downspouts may require the use subsurface
piping in some areas.- Planters, if any, should be so constructed
that moisture is not allowed to seep into foundation areas or
beneath slabs or pavements.

If adeguate surface drainage,qannot be
maintained, or if subsurface séepage is encountered during exca-
vation for foundation construction, a full . perimeter drain 1is
recommended for this building. It is recommended that this drain
consist of a perforated drain pipe and a gravel collector, the
whole being fully wrapped in a geotextile filter fabric. We
recommend that this drain be constructed with a gravity outlet.
If sufficient grade does not exist on the site for a gravity
outlet, then a sealed sump and pump is recommended. Under no
circumstances should a dry well be used on this site.

If a half basement type structure is
prlanned on any of these sites, the high water level found across
the tract should be controlled to prevent large upward fluctua-
tions of this water surface. For this purpose, we recommend that
this be accomplished by construction of an area drain beneath the
building area. To control water surface movement, it is recom-
mended that the drain outfall in a free gravity drain. If a
gravity outfall is not possible, a sealed sump and pump is recom-

mended to remove the water.
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Should an automatic lawn irrigation
systems be used on this site, we recommend that the sprinkler
heads be installed no less than 5 feet from the buildings. In
addition, these heads should be adjusted so that spray from the
system does not fall onto the walls of the buildings and that
such water does not excessively wet the backfill soils.

It is recommended that lawn and iand—
scaping ‘irrigation be reasonably limited, so as to prevent com-
plete éaturation of subsurface soils. Several methods of irriga-

tion water control are possible, to include, but not limited to:

* Metering the Irrigation water.

* Sizing the irrigation distribution service piping to
limit on-site water usage.

* Encourage efficient landscaping practices.

* Enforcing reasonable limits on the size of high water

usage landscaping for each lot and any park areas.



system should be designed as grade beams capable of spanning at
least thirteen feet. These "grade beams" should be horizontally
reinforced both near the top and near the bottom. The horizontal
reinforcement required should be placed continuously around the
structure with no gaps or breaks. A foundation system designed
in this manner should provide a rather rigid system and, there-
fore, be better able to tolerate diffefential movements associat-
ed with consolidation of the underlying soft soils.

If increased bearing capacity 1is re-
quired, the Structural Fill recommendations given for Structural
Slab Foundation systems could be utilized. When The structural
fill is completed, an allowable bearing capacity of 1600 rpsf
maximum may be assumed for proportioning the footings.

Structural Slab

If the design of the upper structure is
such that loads can be balanced reasonably well, a floating
structural slab type of foundation could be used on this site.
Such a slab would require heavy reinforcing to resist differen-
tial bending along the rim wall. It is possible to design such a
slab either as a thickened edge only, a solid or a ribbed slak. A
rim wall must be used for confinement purposes. Any such slab
must be specifically designed for the z2nticipated loading.

Such a foundation system may settle to
some degree however, the use of a structural fill beneath the
slab and rim wall will help reduce settlement and hold differen-
tial movement to a minimum. Relatively large slabs will tend to

experience minor cracking and heave of lightly loaded interior
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portions, unless the slabs are specifically designed with this
movement in mind.

The existing 1low density, metastable
soils should be removed to a depth of 2 feet below the proposed
bottom footing or rimwall elevation. Once it is felt that ade-
quate soil removal has been achieved, it 1is recommended that the
excavation be closely examined by a representative of Lincoln-
DeVore to ensure that an adequate overexcavation depth has indeed
occurred and that the exposed soils are suitable to support the
proposed structural man-made fill.

Once this examination has been complet-
ed, it is recommended that a coarse-grained, non-expansive, non-
free draining man-made structural fill be imported to the site.
The native scils may be utilized as structural fill, if specifi-
cally approved by the Geotechnical Engineer. This imported fill
should be placed in the overexcavated portion of this site in
lifts not to exceed 6 inches after compaction. A minimum of 90%
of the soils maximum Modified Proctor dry density (ASTM D-1557)
must be maintained during the soil placement. These soils should
be piaced at a moisture content conducive to the required compac-
tion (usually Proctor optimum moisture content + 2%). The granu-
lar material must be brought to the required density by mechani-
cal means. No soaking, jetting or puddling techniques of any type
should be used in placement of fill on this site. To ensure
adequate lateral support, we must recommend that the =zone of
overexcavation extend at least 2 feet around the perimeter of the
proposed footing. To confirm the quality of the compacted fill

product, it is recommended that surface density tests be taken at
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maximum 2 foot vertical intervals.

The placement of a geotextile fabric for
separation between the native soils and the structural fill is
may be recommended to aid the fill placement and to improve the
stability of the completed fill.

When The structural fill is completed,
an allowable bearing capécity of 1600 psf maximum may be assumed

for proportioning the footings.

The placement of the structural fill a
minimum of two feet beyond the edge of the structural slab should
provide additional support for the eccentrically placed wall

loads on the slab edges.

SETTLEMENT:

We anticipate that total and/or differ-
ential settlements for the proposed structures may be considered
to be within tolerable 1limits, provided the recommendations
presented in this report are fully complied with. In general, we
expect total settlements for the proposed structure to be less
than 1-1/2 inch.

FROST PROTECTION

We recommend that the bottom of all
foundation components rest a minimum of 1-1/2 feet below finished
grade or as required by the local building codes. Foundation

components must not be placed on frozen soils.
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DRILLED PIERS:

Under some loading conditions, we recom-
mend that a deep foundation system, consisting of drilled piers
be used to carry the weight of the proposed structure. Deep
foundations must extend through the low density upper low plastic
clay materials and into the underlying clays and shales of the
Mancos Shale Formation. The upper soils are very soft and wet
with a water table being encountered at approximately 5 feet
below the ground surface. Squeezing, caving and seepage moisture
are anticipated during installation of these drilled piers,
requiring that casing and dewatering equipment be on the site
available for use during construction.

We recommend that drilled piers have a
minimum shaft length of 38 feet and be embedded at least 6 feet
into the relatively unweathered clays of the Mancos Shale Forma-
tion. At this level,these piers may be designed for a maximum end
bearing capacity of 25000 psf, plus 2000 psf side support consid-
ering only the side wall area embedded in the bedrock. Due to the
expansive potential of the bedrock, a minimum dead load uplift is
required, consisting of a point uplift of 2200 psf and 300 psf
side uplift, based on the side wall embedded in the bedrock. The
overburden is soft and no supporting or uplift values are as-
signed to this material. The weight of the concrete in the pier
may be incorporated into the required dead load.

It is recommended that the bottoms of
all piers be thoroughly cleaned prior to the placement of con-

crete. The amount of reinforcing in each pier will depend on the
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magnitude and nature of loads involved. As a rule of thumb,
reinforcing equal to approximately 1/2 of 1% of the gross cross-
sectional concrete area should be used. Additional reinforcing
should be used if structural conditions warrant. We recommend
that reinforcing extend through the full length of pier.

To minimize the possibility of voids
de&eloping in the drilled piers, concrete with a slump of 5 to 6
inches is recommended. We recommend that piers be dewatered and
thoroughly cleaned of all locose material prior to placing the
steel cage and concrete. The pier éxcavation should contain no
more than 2 inches of free water unless the concrete is placed by
means of a tremie extending to the bottom of the pier. A free
fall in excess of 5 feet is not recommended when placing concrete
in drilled piers. We recommend that casing be pulled as the
concrete is being placed and that a 5 foot head of concrete be
maintained while pulling the casing. It 1is recommended that
drilled piers be plumb with 2% of their length and that the shaft
maintain a constant diameter for the full length of the pier and
not allowed to "mushroom" at the top.

DRILLED PIER OBSERVATION:

The foundation installation for drilled
piers should be continuously observed by a representative of
Lincoln DeVore to determine that the recommended bearing material
has been adequately penetrated and that soil conditions are as
anticipated by the exploration. This observation will aid in
attaining an adequate foundation system. In addition, abnormali-

ties in the subsurface conditions encountered during foundation
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installation can be identified and corrective measures taken as
required. Lincoln DeVore requires a minimum of one working day’s
notice, and a copy of the foundation plan, to schedule any field

observation.

GRADE BEAMS:

A reinforced concrete grade beam is
recommended to carry the exterior wall loads in conjunction with
the deep foundation system. We recommend that this grade beam be
designed to span from bearing point to bearing point and not be

calculated to rest on the ground surface between these points.
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CONCRETE SLABS ON GRADE

Slabs could be placed directly on the
natural soils or on a structural fill. We recommend that all
slabs on grade be constructed to act independently of the other
structural portions of the building. One method of allowing the
slabs to float freely is to use expansion material at the slab-
. structure interface.

It is recommended that slabs on grade be
constructed over a capillary break of approximately 6 inches in
thickness. We recommend that the material used to form the capil-
lary break be free draining, granular material and not contain
significant fines. A free draining outlet is also recommended for
this break so that it will not trap water beneath the slab. A
vapor barrier is recommended beneath the floor slab and above the
capillary break. To prevent difficulty in finishing concrete, a 2
inch sand layer should be placed above the break. An alternate
method of reducing finishing problems would be to place the vapor
barrier beneath approximately 6 inches of a minus 3/4 inch gravel
fill. This method must be very carefully accomplished to minimize

excessive puncturing and tearing of the vapor barrier.

It is recommended that floor slabs on
grade be constructed with control joints placed to divide the
floor into secticns not exceeding 360 to 400 square feet, maxi-
mum, Also, additional control Jjoints are recommended at all
inside corners and at all columns to control cracking in these

areas.
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EARTH RETAINING STRUCTURES

The active so0oil pressure for the design
of earth retaining structures may be based on an equivalent fluid
pressure of 51 pounds per cubic foot. The active pressure should
be used for retaining structures which are free to move at the
~ top (unrestrained walls). For earth‘retaining structures which
are. fixed at the top, such as basement walls, an equivalent fluid
pressure of 63 pounds per cubic foot may be used. It should be
noted that the above values should be modified to take into
account any surcharge loads, sloping backfill or other externally
applied forces. The above equivalent fluid pressures should also
be modified for the effect of free water, if any.

The passive pressure for resistance to
lateral movement may be considered to be 183 pcf per foot of
depth. The coefficient of friction for concrete to soil may be
assumed to be .24 for resistance to lateral movement. When
combining frictional and passive resistance, the latter must be
reduced by approximately 1/3.

We recommend that the backf;ll behind
any retaining wall be compacted to a minimum of 85% of its maxi-
mum modified Proctor dry density, ASTM D-1557. The backfill
material should be approved by the Soils Engineer pricr to plac-
ing and a sufficient amount of field observation and density
tests should be performed during placement. Placing backfill
behind retaining walls before the wall has gained sufficient

strength to resist the applied lateral earth pressures is not

recommended.
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REACTIVE SOILS

Since groundwater in the Grand Junction
area typically contains sulfates in quantities detrimental to a
Type I cement, a Type II or Type I-II or Type II-V cement is
recommended for all concrete which is in contact with the subsur-
face soils and bedrock. Calcium chloride should not be added to

a Type II, Type I-II or Type II-V cement under any circumstances.
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FOUNDATIONS

Footing and Stemwall

Assuming that some amount of differen-
tial movement can be tolerated, then a conventional shallow
foundation system, either resting on the native alluvial soils or
underlain by a structural fill, placed in accordance with the
recommendations contained within this report may be utilized.
The foundation wéuld consist of continuous spread footings be-
neath all bearing walls and isolated spread footings beneath all
columns and other points of concentrated . load. Such a shallow
foundation system, reéting on the native alluvial soils may be
designed on the basis of an allowable bearing capacity of 800 psf
maximum. If the shallow foundation system is founded on a prop-
erly constructed structural fill at least two feet thick below
the foundation, the foundation system may be designed on the
basis of an allowable bearing capacity of 1600 psf maximum.
Recommendations pertaining to balancing, reinforcing, drainage,
and inspection are considered extremely important and must be
followed. Contact stresses beneath all continuous walls should
be balanced to within +‘or - 200 psf at all points. Isolated
interior column footings should be designed for contact stresses

of about 150 psf less than the average used to balance the con-

tinuous walls. The criteria for balancing will depend somewhat
on the nature of the structure. Single~-story, slab-on-grade
structures may be balanced on the basis of dead load only. Multi

story structures may be balanced on the basis of dead load plus
one half live load, for up to three stories.

Stem walls for a shallow foundation
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PAVEMENTS
Samples of the surficial native soils at
this property that may be required to support pavements have been
evaluated using the Hveem-Carmany method (ASTM D-2844) to deter-
mine their support characteristics. The results of the laborato-

ry testing are as follows:

AASHTO Classification - A-4(8) Unified Classification - CL

R = 11
Expansion @ 300 psi = 1.3
= 4,28

Displacement @ 300 psi

Displacemént values higher than 4.00
generally indicate the so0il is unstable and may require confine-

ment for proper performance.

No estimates of traffic volumes have
been provided to Lincoln DeVore. However, we assume that the
roads will be classified as residential. The design procedures
utilized are those recognized by the Colorado Department of
Highways and the 1986 AASHTO design procedure.

Based upon the existing topography, the
anticipated final road grades and the anticipated future irriga-
tion practices in the local area, a Drainage Factor of 0.6 (1986

AASHTO procedure) has been utilized for the section analysis.
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PROPOSED PAVEMENT SECTIONS

Based on the soil support characteris-

tics outlined above, the following pavement sections are recom-

mended :

Residential Roadway, 18k EAL = 5 :

The terminal Serviceability Index of 2.0, a Reliability of 70 and
a design life of 20 years have been utilized, based on recommen-
dations by the Highway Department. An 18 kip EAL of 5, also
recommended by the Highway Department, was used for the analysis.

Asphalt-Base Coarse

3 inches of asphaltic concrete pavement
on 8 inches of aggregate base coarse
on 8 inches of recompacted native material

Full Depth Asphalt:

5 inches of asphaltic concrete pavement
on 12 inches of recompacted native material

Due to anticipated problems of compacting the native
subgrade soils and probable soil ’pumping’ the use of a
Full Depth Asphalt Section is NOT Recommended.

Rigid Concrete:
Doweled, not tied to shoulder slabs or curbing

6 inches of portland cement pavement
on 4 inches of aggregate base coarse
on 8 inches of recompacted native material

Collector Roadway, 18k EAL = 25 :

The terminal Serviceability Index of 2.5, a Reliability of 70 and
a design life of 20 years have been utilized, based on recommen-
dations by the Highway Department. An 18 kip EAL of 25, also
recommended by the Highway Department, was used for the analysis.

Asphalt-Base Coarse

3 inches of asphaltic concrete pavement
on 18 inches of aggregate base coarse
on 8 inches of recompacted native material
OR
4 inches of asphaltic concrete pavement
on 12 inches of aggregate base coarse
on 8 inches of recompacted native material
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Full Depth Asphalt:

6 inches of asphaltic concrete pavement
on 12 inches of recompacted native material

Due to anticipated problems of compacting the native
subgrade soils and probable soil ’pumping’ the use of a
Full Depth Asphalt Section is NOT Recommended.

Rigid Concrete:
Doweled, not tied to shoulder slabs or curbing

6 inches of pdrtland cement pavement

on 4 inches of aggregate base coarse
on 8 inches of recompacted native material

Due to the possibility of very high soil

moisture in the subgrade soils, the use of a ‘Geotextile Fabric

for separation and minor reinforcement ( such as Mirafi 500-X or

140-N), placed beneath the Aggregate Base Course, may be required

in some areas on this site.

PAVEMENT SECTION CONSTRUCTION

We recommend that any asphaltic concrete
pavement meet the State of Colorado requirements for a Grade C
mix. In addition, the asphaltic concrete pavement should be
compacted to a minimum of 95% of its maximum Hveem density. The
aggregate base céarse should meet the requiremenis of State of
Colorado Class 5 or Class 6 material, and have a minimum R value
of 78. We recommend that the base coarse be compacted to a mini-
mum of 95% of its maximum Modified Proctor dry density (ASTM D-
1557), at a moisture content within + or -2% of optimum moisture.
The native subgrade shall be scarified and recompacted to a
minimum of 90% of their maximum Modified Proctor day density
(ASTM D-1557) at a moisture content within + or =-2% of optimum

moisture.
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All pavement should be protected from
moisture migrating beneath the pavement structure. If surface
drainage is allowed to pond behind curbs, islands or other areas
of the site and allowed to seep beneath pavement, premature
deterioration or possibly pavement failure could result.

Concrete : Pavement

We recommend that any rigid concréte
pavement have a minimum flexural strength (Ft) of 650 psi at 28
days. This strength requirement can be met using Class P or AX or
A or B Concrete as defined in Section 600 of the Standard Speci-
fications for Road and Bridge Construction, Colorado DOT. It is
recommended that field control of the concrete mix be made uti-
lizing compressive strength criteria.

Flexural Strength should only be used
for the design process. Concrete with a lower flexural strength
may be allowed by the agency having jurisdiction however, the
design section thicknesses should be confirmed. In addition, the
final durability of the pavement should be carefully
considered.

Control Jjoints should be placed at a
minimum distance of 12 feet in all directions. If it is desired
to increase the spacing of control joints, then 66-66 welded wire
fabric should be placed in the mid-point of the slab. If the
welded wire fabric is used, the control joint spacing can be
increased to 40 feet. Construction Jjoints designed so that
positive Jjoint transfer is maintained by the use of dowels 1is

recommended.
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The concrete should be placed at the
lowest slump practical for the method of placement. In all cir-
cumstances, the maximum slump should be 1limited to 4 inches.
Proper consoclidation of the plastic concrete is important. The

placed concrete must be properly protected and cured.
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LIMITATIONS

This report 1is issued with the under-
standing that it 1is the responsibility of the owner, or his
representative to ensure that the information and recommendations
contained herein are brought to the attention of the individual
lot purchasers for the subdivision. In addition, it 1is the
responsibility of the individual lot owners that the information
and recommendations contained herein are brought to the attention‘
of the architect and engineer for the individual pfojects’and the
necessary steps are taken to see that the contractor and his
subcontractors carry out the appropriate recommendatidns during
construction,

The findings of this report are valid as
of the present date. However, changes in the conditions of a
property can occur with the passage of time, whether they be due
to natural processes or the works of man on this or adjacent
properties. In addition, changes 1in acceptable or appropriate

standards may occur or may result from legislation or the broad-

ening of engineering knowledge. Accordingly, the findings of
this report may be invalid, wholly c¢r partially, by changes
outside our control. Therefore, this report is subject to review

and should not be relied upon after a period of 3 years.

The recommendations of this repcrt
pertain only to the site investigated and are based on the as-
sumption that the so0il conditions do not deviate from those
described in this report. If any variations or undesirable
conditions are encountered during construction or the proposed

construction will differ from that planned on the day of this
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report, Lincoln DeVore should be notified so that suppiemental
recommendations can be provided, if appropriate.

Lincoln DeVore makes no warranty, either
expressed or implied, as to the findings, recommendations, speci-
fications or professional advice, except that they were prepared
in accordance with generally accepted profeséional engineering

practice in the field of geotechnical engineering.
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¢ BORING NO. 1
BORING ELEVATION: SOIL
EPTH | SOIL BLOW |DENSITY |WATER
FT.) LOG DESCRIPTION COUNT | pof %
B / Surface Soils reworked by Agriculture
B Surface is dessicated o
B Debris Fan Daposits Increasing Moisture ]
| /Z CL Low Plastic, Siity Clay Sultates ST | 952 |19.8%
5 Sandy Strata Gray-brown compressibie —; 98.8 22.0%
: Saturated, capillary frings :
] _| Free Water ¢ ]
| Very Soft ]
_ /‘ CL sityClay SPT| 1/
10 Some silt and sand strata Compressible 10 | 2/12 23.5%
) =l
_/ Hole is squeezing shut ]
] Silty Clay :
15 _ / Very Soft __13‘
J / _|
20 | / ]
: BULK : 22.1%
25 _ Very Soft Silty Clay alluviai/Debris Fan deposits __2_5_‘
!
: TD @ 25 :
30 | a0 |
T Blow Counts are cumulative for each ]
h 8 inches of sampler penetration. T
] Free Water@ 7' R
] During Drilling 6-14-94 T

LOG OF SUBSURFACE EXPLORATION

Colorado

GRAND VIEW SUBDIVISION
Grand Junction,

| Date

7-1-84

LINCOLN - DeVORE, Inc. Mr. Don Dela Motte

Job No.
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- BORING NO. 2
BORING ELEVATION: SOIL
EPTH | sOIL BLOW |DENSITY |WATER
(FT.) LOG DESCRIPTION COUNT | pef %
N / Surface Soils reworked by Agriculture
| Surface is dessicated Debris Fan Deposits T
] / Sulfates Increasing Moisture o
a l CL iLow Plastic, Siity Clay Gray-brown ? 105.1 17.9%
5 - Saturated, capillary frings ——5_
R / Free Water Av4 compressible =
| . Some silt and sand strata T
_ / Very Soft ‘ ]
_ CL sitycClay ST 1 /8
10 Very Stratified Compressible —_1:)— 2/12 21.4%
j ] 4/18
B / Very Sott Hole is squeezing shut :
: Silty Clay N
15 i D @ 13 _E_
o =
25 ) E
- JE—
i i
%0 | 30 |
7 Blow Counts are cumulative for sach ]
i 8 inches of sampler penetration. :
] Free Water @ 6’
i During Drilling 6-14-94
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: BORING NO. 3 f |
BORING ELEVATION: SOIL
EPTH | SOIL BLOW |DENSITY |WATER
FT.) LOG DESCRIPTION COUNT | pef %
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~1 — |
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i i
] Silty Clay ; .
15 Very Soft 15 | ‘
H
i ;
- —{ {
i / =
) _ : ;
3 BULK ; | [ 23.9%
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' i
- — | !
- — } .
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— — i
{ H
_ —_— i :
30 30 ; :
- em—— | .
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I. PURPOSE AND SCOPE OF STUDY

The purpose of this study is to evaluate the affects of development of the Grand View Subdivision
and to provide a basis for subsequent analysis and design of proposed phases of the development.
A hydrologic analysis of the project’s tributary watersheds for historic and developed conditions
has been preformed and is presented in this report.

Il. PROJECT LOCATION AND DESCRIPTION

Location:
Grand View Subdivision is located West 1/2 of Section 6, T.1 S., R.1 E., of the Ute Meridian.

Streets in the vicinity include 28 Road running from the south to the north defining the west
boundary line. Approximately 1/4 mile south is Patterson Road running from the east to the west.

Development in the vicinity includes Spring Valley to the west a single family development of
moderate density. Additionally some acreage sized parcels with single family dwellings adjoin the
parcel adjacent to 28 Road. To the north lies undeveloped agricultural lands. To the east is Matchett
Village a new development which Is currently in the County Subdivision process. The Matchett
Village area is planned for mixed use consisting of single family, multifamily and non-residential
uses. To the south lies undeveloped agricultural lands.

Description:

The project contains approximately 64.9 acres of land and Is planned for 200 single family building
sites. Lots range In size from 8,000 to 10,000 square feet.

Presently there is one single family dwelling and two out-buildings on the subject property.
Agricultural production has occurred on the property for a number of years and Is presently readled
for seasonal production.

lll. HYDROLOGIC CALCULATIONS
References and Constraints:

The policies outlined in the “Interim Outline of Grading and Drainage Criteria, City of Grand Junction"
were used as a basis to determine the study methodologles, techniques and hydrologic data
presented herein.

The US Army Corps of Engineers *"HEC1 Flood Hydrograph Package" was used to estimate the
flowrates within the tributary watershed as a result of development of the property.

Watershed Description:

The tributary watershed contains an estimated 91.31 acres or 0.1426 square miles being entirely
located east of 28 Road. The watershed length Is approximately 3,200 feet or 0.61 miles. The
elevation at the headwater is approximately 4,760 and the elevation at the southwest corner of the
project is approximately 4,711. This results in a average slope of approximately 1.53%. Hydrologic
conditions are considered “good".

Lands within the watershed are best described as flat agricultural and pasture lands tilled to support
straight row crops.



Watershed Vegetation:

Vegetation consists primarily of row crops and pockets of grass ground cover. Isolated pockets of
wetland vegetation is found to exist within the existing irrigation and drainage channel along the
south boundary line of the project. '

Watershed Soils:

The "Soil Survey, Grand Junction Area" defines soils within the watershed as being (Bc), Billings
silty clay loam, O to 2 percent slopes, hydrological solls group "C*, (Rf), Ravola very fine sandy loam,
0 to 2 percent slopes, hydrological solls group "B" and (Fc) Fruita and Ravola loams, 2 to 5 percent
slopes, hydrological soils group "B".

As Indicated on the "Area Soils Map" the watershed solls are classified as being in the Hydrologic
Soils Group “B* and "C". Based on this information (CN) Curve Numbers assigned to sub-areas
within the watershed range from 88 to 96 based on existing and proposed land use and are tabulated
on the Sub-Basin Summary forms contained In the appendix of this report. These (CN)s represent
a soil Antecedent Moisture Condition 1ll for use with the “24 Hour Storm* (DDF) Depth-Duration-
Frequency data. Runoff Curve Number Tables 408 and 409 for Mesa County are provided in the
appendix of this report show relative changes In curve numbers based on site specific conditions.

Watershed Geometry:

Historic topography divides the watershed into 6 distinct sub-basins defined as offsite sub-basins
OF1, OF2 and OF3 and onsite sub-basins A, B and C as shown on the "Historic Watershed and
Routing Map" contained in the Appendix of this report.

Runoff from all of these sub-basins is conveyed via well defined irrigation and drainage ditches from
the north to the south directly to the southwest corner of the site at 28 Road. From this point runoff
is directed south along 28 Road within a deep drainage ditch to an existing drainage infrastructure
within Spring Valley Ranch and subsequently underground west to an existing major drainageway
west of 28 1/2 Road.

The propose land plan divides the onsite watershed into 16 sub-basins defined as At thru A3, B1
thru BS, C1 thru C3, D1 thru D4 and E1.

Runoff from these sub-basins will continue to be directed to the southwest corner of the site via
proposed lot grading, roadways, swales and storm sewer as shown on the "Master Drainage Study
Grading, Basin and Routing Plan".

IV. HEC1 METHODOLOGY

Precipitation Method:

2 Year and 100 Year Synthetic Storms were simulated based on rainfall (DDF) Depth-Duration-
Frequency data for the Grand Junction Urbanized, Area (Table 403b, Reference 2).

Loss Rate Method:

The effects of interception and Infiltration were analyzed using the SCS Curve Number Method.



Basin Model:

Fiow from each of the sub-basins Is analyzed as it converges with southwest corner of the site using
the Muskingum-Cunge Routing Method.

Runoff Transformation Method:

Based on watershed geometry the SCS Dimensionless Unit Hydrograph method was used.
Element Application:

Each sub-basin was analyzed using 3 elements, overland flow, shallow concentrated flow and
channel flow. Travel times (Tt) for each of these elements were calculated individuaily and combined
to define the Time of Concentration (Tc) for each sub-basin. The Lag Time (TLAG) for each basin

was calculated based on the relationship of TLAG = 0.6 * Tc as defined in Reference 3.

V. HEC1 RESULTS

Historic Condition:

The resultant runoff hydrograph for the historic condition at southwest corner of the site (CP4)
Indicates a Peak Flow (Q2) of 8 CFS and a (Q100) of 87 CFS as shown on the computer printouts
labeled Run #1 and Run #2.

Developed Condition:

The resultant runoff hydrograph for the developed condition at same location (CP11) indicates a
Peak Flow (Q2) of 7 CFS and a (Q100) of 84 CFS as shown on the computer printouts labeled Run
#3 thru Run #6.

Detention Requirements:

The proposed outflow hydrograph is obtained by routing runoff through a serles of detention ponds
defined as Res1 thru ResS on the printouts. Res1 thru Res3 are located adjacent to 28 Road within
sub-basins B1, B2 and B3 respectively and combine to form “System 1". Res4 Is to be located In
the southeast corner of the site within sub-basin D4. Res5 Is located along the south boundary line
of the site within sub-basin E1. Res4 and Res5 combine to form "System 2".

Detention Summary

1.D. 2 YEAR *W.S. 100 YEAR **W.S. TYPE OF DISCHARGE
C.F. ELEV. C.F. ELEV. ELEMENT
Rest N/A N/A 19,940 ©  23.60 Spillway crest
Res2 N/A N/A 12,704 ©  21.00 Spillway crest
Res3 14,374 7 15.75 28,889 -~ 17.20 Outlet structure-dual stage
14,374 61,533 Ex. Channel 28 Road

System 1 Totals

*Water surface elevation at maximum stage prior to 100 Year discharge.
**Maximum water surface elevation including head above outlet element.



Detention Summary

1.D. 2 YEAR *W.S. 100 YEAR **W.S. TYPE OF DISCHARGE
C.F. ELEV. C.F. ELEV. ELEMENT
Res4 39,640 23.50 47,189 24.00 Outlet structure-dual stage
Res5 22,651 16.00 34,365 17.00 Outlet structure-dual stage
62,291 81,554 Ex. Channel 28 Road
System 2 Totals
76,665 C.F. 143,087 C.F. Ex. Channel 28 Road
=1.76 Ac.Ft. =3.28 Ac.Ft.
Site Totals

*Water surface elevation at maximum stage prior to 100 Year discharge.
**Maximum water surface elevation including head above outlet element.

VL. DETENTION ELEMENT ALTERNATIVES:

As requested by the City of Grand Junction the potential use of a "Infiltrator* underground
retention storage system has be evaluated as an alternative to above ground detention as
follows:

Cost
The estimated cost for construction of Res1, Res2 and Res3 = $30,000 including landscaping.

Total Required Storage Volume System 1 = 61,533 C.F.
Number of "Infiltrator" Units = 61,533 C.F. / 21.75 C.F./ Unit = 2,829 Units
Estimated Construction Cost = 2,829 Units X $64.00 / Unit = $181,056.00

The use of underground retention versus surface detention increase construction cost by a factor
of 6.

Maintenance

Underground retention systems are prone to clogging due to sedimentation and other debris.
Manufacture recommendations are that storm water delivered to the underground system be free
of suspended solids. This would require the installation of sedimentation basins upstream of the
Infiltration system. Sedimentation basins would In effect emulate the above ground detention
ponds resulting in redundancy. Further, the manufacture recommends that the system be
inspected after each storm event to assure functional reliability.

Ground Water

The "Subsurface Soils Exploration® report for the site indicates the presence of ground water at
depths of 5 to 6 feet. This would eliminate the effectiveness of a underground infiltration system
below these depths. The result is a net increase in the infiltration bed area by 30% which
equates to loss of buildable land and yet additional cost.



In summary the use of underground storage as a viable option is not feasible and is not
recommended for future consideration.

Vil. IRRIGATION IMPACTS AND THE 2 YEAR STORM EVENT

Historic Conditions:

The site is bound along It's west and east lines by irrigation ditches originating at the Highline
Canal. These ditches flow from the north to the south and are the source of irrigation water for
lands surrounding the project as well as the project itself. The existing drainage ditch adjacent to
the south boundary line of the site is the sole conveyance element for tailwater from these
ditches. The ditch is currently owned and maintained by the Grand Valley Water Users
Assoclation (GVWUA). The association has agreed to grant to Grand View Subdivision the right
to detain water within this ditch (aka Res5), with the stipulation that the conveyance of irrigation
tailwater by the ditch continue perpetually.

The 2 Year Storm:

Analysis of the minor storm event presented herein is based on attenuation and release at
historic levels excluding irrigation water. Maintaining the historic release rate during the 2 Year
event from Res3, Res4 and Res5 will require the construction of a 3-inch by 3-inch square
orifice blockout in each of the pond’s dual stage release structures. This extremely small orifice
creates the potential for continual maintenance problems due to clogging. The practical
application of screening devices or filters capable of maintaining continuous flow through such a
small conveyance element Is In itself marginal.

For the reasons indicated above the proposed detention ponds, lowflow conveyance elements
and release structures shall be designed to accommodate the aforementioned irrigation tailwater.
The ultimate size of the lowflow discharge elements shall be based on the sum of 2 year historic
release rates and calculated irrigation flow rates.

Viil. CONCLUSIONS

The calculated developed runoff hydrographs and required minimum detention volumes
presented herein are to be used as the basis for design of individual phases within the total
development. The proposed detention elements defined herein will attenuate developed flows to
historic rates. The final size and configuration of individual detention and conveyance elements
shall be verifiled by hydrologic and hydraulic design for each phase as development proceeds.



References

1. Interim Outline of Grading and Dralnage Criteria, City of Grand Junction, July, 1992.

2. Mesa County Storm Drainage Criteria Manual, Final Draft, Mesa County, Colorado, March 1992.

3. HEC1 Flood Hydrograph Package, Hydrologic Engineering Center, US Army Corps of
Engineers, Davis, CA., September, 1990,

4. Soll Survey, Grand Junction Area, Colorado, Series 1940, No. 19, U.S. Department of
Agriculture, Issued November, 1955.

5. Concrete Pipe Design Manual, American Concrete Pipe Association, Fifth Printing (revised)
June, 1980.

6. Flowmaster |, Version 3.18, Haestad Methods, Inc., Copyright 1990.

7. Subsurface Soils Exploration, Grand View Subdivision, Filing 1, Lincoln-DeVORE, Inc., Grand
Junction, CO., June 29, 1994.




APPENDIX



LN EAVRR YV W e I

5
(

(Arm

/!

) .=

/
N

e

Fc

Y

7

braxrzzmaw

==z
-
b7]
19
.-/ -
o

Genola clay loam, 0-2 percent slopes

Genola clay loam, 2-5 percent slopes

Genola ciay ioam, deep over Hinman clay, 0-2 percent slopes
Mayfield shaly clay loam, 2-5 percent slopes

Naples clay loam, 0-2 percent slopes

Ravoia clay loam, 0-2 percent slopes

Ravola ciay loam, 2-5 percent slopes

SLIGH™.Y ~
X
- SOILS wi™-




o~
9
M n
5 i
; i
< 1l
< e Em
<[ : 40
= s
1 R q
- 5 . o0
= S
SO z
O O ! Em
%R J0 ¢ 00
N2 %
E 50
M W W....c ER
™ 50
& 4
(R
i ./&./ z'0
s | _
= : L
S IMIDYIA NI 340§ P

445

MCSDCM




MESA COUNTY

TABLE 403b

STORM DRAINAGE CRITERIAL MANUAL

DEPTH-DURATION-FREQUENCY TABLE FOR
GRAND JUNCTION URBANIZED AREA
(REFERENCE: Sabol 1991, TM-1)

DURATION - 2-YR 10-YR 100-VR
5-MIN = 0.10— 0.18 0.39 —
10-MIN 0.15 0.28 0.60
15-MIN 0.19 —  0.36 0.76 —
30-MIN 0.27 0.50 1.06
1-HR 0.34 0.63 1.34—
2-HR 0.42—— 0.72 1.40 —
3-HR 0.47—— " 0.77 1.44 —
6-HR - 0.55 0.87 1.56 —
12-HR 0.64—— 0.98 1.69 —
24-HR 0.70—— 1.12 2.01—

INTENSITY-DURATION-FREQUENCY TABLE FOR
GRAND JUNCTION URBANIZED AREA
(REFERENCE: Sabol 1991, TM-1)

- DURATION 2-YR 10-VR 100-VR
F 5-MIN 1.20 2.16 4,68
%?’ 10-MIN 0.90 1.68 3.60
| - 15-MIN 0.76 1.44 3.04
| 30-MIN 0.54 1.00 2.12

1-HR 0.34 0.63 1.34

. 2-HR 0.21 0.36 0.70

3-HR 0.16 0.26 0.48

= 6-HR 0.09 0.15 0.26
i 12-HR 0.05 0.08 0.14
- 24-HR 0.03 0.05 0.08

- MCSDCM 425
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MESA COUNTY ,
STORM DRAINAGE CRITERIAL MANUAL | "™

H | 51\ Cuu DITIeAlD

*%**JSE ONLY FOR 2 HOUR STORM**=*

RUNOFF CURVE NUMBERS FOR HYDROLOGIC
SOIL COVER COMPLEXES - RURAL CONDITIONS
(Antecedent Moisture Condition III, and Ia = 0.2S)
(FROM: USDA SCS 1977) * #

o RUNOFF CTURVE NUMBER BY
" HYDROLOGIC HYDROLCGIC SOIL GROUP

LAND USE COVER CONDITION A 3 cC___ D
Fallow ) Straight Row ——— 39 Q4 a7 ag
Row crops Straight Row ___Poor 36 22 35 o7
Straight Row Good 83 ) 96
Contoured Poor 35% °1 93 1 95
Contoured Good 820 I 88 < |

Cont and Terraced Poor 82& 88 910

Cont and Terraced Good 794 86 904" & 92
Small grain Straight Row Poor g2@ g9 930 ). o5
Straight Row Good 80 88 93 5 95
Contoured Poor 80 88 92 O\ 94
Contoured Good 78 87 92 93
Cont and Terraced Poor 78 86 91 92
Cont and Terraced Good 77 85 91 92
Close seeded Straight Row Poor 82 89 94 96
legumes 1/ Straight Row Good 76 86 92 94
or rotation Contoured Poor 81 gg®" 93 94
meadow Contoured Good 74 84?1 30 93
Cont and Terraced Poor 80 %(\l 91 93
Cont and Terraced Good 70 83 ‘5 89 91
Pasture or Poor 84 °1*7 94 96
Range Fair 69 84 91 93
. Good 59 78 88 91
Contoured Poor 67 83 92 85
Contoured Fair 64 77 88 93
Contoured Good 15 55 8% 91
Meadow Good 50 76 86 90
Woods Poor 65 82 89 93
Fair 56 78 87 91
Good 43 74 85 89
Farmsteads ———= 77 38 92 %4
Roads (dirt) 2/ ———— 86 92 95 96
(hard surface) 2/ ———— 88 a3 96 97

1/ Close drilled or broadcast
2/ Including right-of-way

MOeSNCA
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MESA COUNTY
STORM DRAINAGE CRITERIAL MANUAL

TABLE 409

DeneLoped ComOiTond

*%**JSE ONLY FOR 2 HOUR STORM***

RUNOFF CURVE NUMBERS FOR HYDROLOGIC
SOIL COVER COMPLEXES
URBAN AND SUBURBAN CONDITIONS 1/

(Antecedent Moisture Condition III)
(FROM: USDA SCS.1977) & $
RUNOFF "CURVE NUMBER BY

HYDROLOGIC SOIL GROUP
LAND USE A B o D

OPEN SPACES, L&WNS, PARKS, GOLF COURSES,
CEMETERIES, ETC. S .
Good condition: grass cover on 75% 59« . 78 . 88 51

or more QI the . area
Fair condition: grass cover on 50% 69* 84. 91 93

to 75% ©of area

Commercial and Business Areas 96%* 97 98 98

(85% impervious) <
W
Industrial districts (72% impervicus) 92% a 95 970%98
RESIDENTIAL 2/ ‘-é ’é\&
Acres per Average % q
Dwelling Unit Impervious 3/ _L n o
1/8 acre or less 65 go* 94\('5 96 % 97
1/4 acre 38 7% 93 95
1/3 acre 30 : 75% 86 92 94
1/2 acre 25 73% 85 91 94
1 acre 20 70% 84 91 93
Paved parking lots, roofs, 99 99 99 99
driveways, etc.

STREETS AND ROADS: .

Paved with curbs and storm drains 99 99 99 2e9
Gravel 89% 94 96 97
Dirt 86=* 92 95 96

1/ For a more detailed description of agricultural land use curve
numbers, refer to the National Fngineering Handbock, U.S.
Department of Agriculture, Soil Conservation Service, 1972.

2/ Curve numbers are computed assuming the runoff from the house and
driveway is directed towards the street with a minimum of roof
water directed to lawns where additional infiltration could occur.

3/ The remaining pervious areas (lawn) are considered to be in good

pasture condition for these curve numbers.
* Not to be used wherever over-lot grading or filling is to occur.
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Worksheet 2: Runoff curve number and runoff

Locatton Opand Juneriod

Late ‘Q[Q_lzglq&

Checked Date
Clrcle one: Deve loped 60% Basin A
1. Punoff surva number (CN)
Soil aame Covar descristion Y Area | Product
and ¢ ON = of
hvérolegic (cover type, treatment, and a - i - CN x atea
gronp hydrologlic condit.on; % ' f 1 acres
' petcent impervious; ol © i S10mi-
unconuectad/connected f.apervious = r:.c| oG
(appendix A) area ratio) & :I_ .
(RP) Revon Féow (Rops STRANNT, ; ;
YERY FinE .0 Compiron (o0d - ? j
Gy L' & A  8.60 774.00

ROW (Rrope SrrrALLNT,
Conn rrion Good

A4

17,47

MCSDCM

24\ IS

(210-VI-TR-55, Second Ed., June 1986)

Y use only one CN source per line. Totals = 2-(9’0.7
total product- Z4ll. ’5
CN (wetghted) = g2, (afp vse v = | ID
total area 2@ D-]
2. Runoff
Storm #1 Storm #2 Stora #3
Frequency ceseeecs R T 4.1 M/A
Rainfall, P (24-hour) ..... tesesessenane in N/A’
Runoff, Q seevvranes tecerrerncsenctcsnnn in NIA’
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4,)
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Table 3.5 W E
Resistance Factor for Overland Flow ‘_19 \-ﬁ
0 W
Surface N value . Source 2 W
Q O
Asphalt/Concrete* 005 - 0.15 a
Bare Packed Soil Free of Stone 0.10 c
Fallow - No Residue 0.008 - 0.012 b
Convential Tillage - No Residue 006 - 0.12 b
Convential Tillage - With Residue 016 - 022 b
Chisel Plow - No Residue 0.06 - 0.12 b
Chisel Plow - With Residue 0.10 - 0.16 b
Fall Disking - With Residue 030 - 050 b
No Till - No Residue 0.04 - 0.10 b
No Till (20-40 percent residue cover) 0.07 - 0.17 b
No Till (60-100 percent residue cover) 0.17 - 047 b
Sparse Rangeland with Debris:
0 Percent Cover 009 - 034 . b
20 Percent Cover 0.05 - 025 b
Sparse Vegetation 0.0583 - 0.13 f
Short Grass Prairie 0.10 - 020 f
Poor Grass Cover On Moderately Rough 0.30 c
Bare Surface
Light Turf 0.20 a v
—Average Grass Cover 0.4 c
Dense Turf 0.17 - 0.80 a,ce,f
Dense Grass 0.17 - 0.30 d
Bermuda Grass 030 - 048 d
Dense Shrubbery and Forest Litter 0.4 a

Legend: a) Harley (1975), b) Engman (1986), c) Hathaway (1945), d) Palmer (1946),
e) Ragan and Duru (1972), ) Woolhiser (1975). (See Hjemfelt, 1986)

*Asphalt/Concrete n value for open channel flow 0.01 - 0.016
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Appendix A.—TABLES
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Table 1.—Manning roughness coefficients, n !
M . IV. Highway channeis and swales with maintained vegetation ¢7
s0ning's (values shown are for velocities of 2 and 6 {.p.s.): o
1. Closed condaits: n range A. Depth of low up to 0.7 foot: Manning’s
A. Concrete pipe, 0.011-0.013 L Bermudagrass, Kentucky bluegrass, buffalograss: 7 range
B. Corrugated-metal pipe or pipe-arch: a. Mowed to 2 incnes 0.07-0.045
1. 2% by ¥-in. corrugstion (riveted pipe):? b. Length 48 inches 0.09-0.05
a. Plamn or fully coated 0.024 2. Qood stand, any grass:
b. Paved invert (range values are for 25 and 50 percent s. Length about 12 inches 0.18-0.00
of circumference paved): b. Length about 24 inches 0.30-0.15
/(1) Flow full depth 0.021-0.018 3. Fair stand, any grass:
(2) Flow 0.8 depth. = 0.021-0.018 a. Length about 12 inches 0.14-0.08
(3) Flow 0.6 depth. 0.019-0.013 b. Length about 24 inches 0.25-0.13
2. 8 by 2-tn. corruzation (feld bolted) . coaeeeeo s . 0.03 B. Depth of flow 0.7-1.5 feet:
C. Vitrified clay pipe.. 0.012-0. 014 1. Bermudagrsass, Kentucky bluegrass, buflalograss: ‘
D. Cast-iran pipe, uacoated 0.013 a. Mowed to 2 inches. . 0.05-0. -
E. Steel pipe 0.008-0. 011 b. Length 4 to 6 incnes 0.06-0.04
F. Brick 0.014-0. 017 2. Good stand, any grass:
@. Monolithic concrete: 8. Length about 12 incpes 0.12-0.07
1. Wood forms, rougi. 0.015-0.017 b. Length about 24 inches 0.20-0.10
2. Wood forms, smooth 0.012-0. 014 3. Fair stand, any grass:
3. Stee!l forms 0.012-0.013 a. Leagth sbout 12 inches 0.10-0.06
H. Cemented rubble masonry walls: b. Length about 24 incaes 0.17-0.09
1. Concrete ticor and top... 0.017-0.022 N
2. Natursal floor 0.019-0. 025 Y. Streetand expressway gurters:
1. Laminated treated wood 0.015-0.017 A. Concrete gutter, troweied finish 0.012
J. Vitrified clay liner plates 0.018 B. Asphait pavement:
N 1. Smooth texture......... 0.013
X 2. Rough texture. 0.016
II. Open channels, lined ¢ (straight alinement): ¢ C. Concrete gutter with asphalt pavement:
A. Concrete, with surfaces as indicated: 1. Smooth 0,013
1. Formed, no fnish 0.013-0.017 2. Rouzh - 0.015
2. Trowel finish 0.012-0. 014 D. Concrete pavement:
3. Float finish._ . 0.013-0. 015 1. Float finish_. 0.014
4. Flost finish, some gravel on bottom . cvevvuevcanaannn 0.015-0.017 2. Broom finish.__.._..__ 0.016
5. Quunite, good section. 0.016-0. 019 E. For gutters with small slope, where sediment may accg-
6. Gunite, wavy section... 0.018-0.022 maiate, increase above values of # DY o ooccomeeeo- —- 0.00¢
B. Cancrets, bottom tioat finished, sides as indicated:
1. Dressed stone in mortar. 0.015-0.017 V1. Natural stream channels:?
2. Random stone in mortar 0.017-0. 020 A. Minor sueams ¢ (surface width at flood stage less than 100
3. Cement rubble Y-- 0.020-0.025 it.):
4. Cement rubble masonry, plastered__..___._ 0.016-0. 020 1. Fairly regular section:
5. Dry rubble (riprap) 0.020-0. 030 a. Some grass and weeds, little or no brush...____.... 0.030-0.035
C. QGravel bottam, sides as indicated: b. Denss growth of weeds, depth of fiow matenally
1. Formed concrete 0.017-0. 020 greater than weed height 0.035-0.05
2. Random stone in mortar 0.020-0.023 ¢. Some weeds. light brush on banks
3. Dry rubble triprap) 0.023-0.033 d. Some weeds, heavy brush on banks - 0.05-0.07
D. Brick 0.014-0. 017 ¢. Some weeds, dense willows on banks. _......_... 0.06-0.08 .——
E. Asphalt: 1. For trees within chsnpe:, with branches submerged -
1. Smooth. - 0.013 at bigh stage, increase sil above values by....... 0.01-0.0¢ .
2. Rough. 0.016 2. Irregular sections, with poois, slight channel meander;
F. Wood, planed. ciean_ 0.011-0.013 increase values given 1n 18=€ 8DOUL . oo oeeeeooaae 0.01-0.02
Q. Concrete-lined excavated rock: 3. Mountain streams, no vegetation in chaapel, banks
1. Good section 0.017-0.020 unsually steep, trees and brush along banks sub-
2. Irregular section 0.022-0.027 merged at high stage:
s. Bottom of gravel, cobbles, and few boulders....... 0.04-0.05
. b. Bottom of cobbles, with large boulders..___.___... 05-0.07
I, Open channels, excavated ¢ (straight alinement,! natural B. Flood plains (adjacent to naturai streams):
lining): — -1. Pasture, no brush:
A. Earth, uniform section: s. Short grass. 0.030-0.035
1. Clean, recentiy compieted 0.016-0. 018 b. High prass__ 0. 0635-0. 05
2, .Clean, after weathering. . 0. 018-0. 020 2 Cultivated areas:
3. With short grass, few weeds. 0.022-0. 027 2. No Crope....__._ 0. 03-0. 04
4. In gravelly soil, uniform section, clean__________._..._ 0.022-0. 025 b. Mature row crops. 0. 035-0. 045
B. Earth, fairly uniform section: c. Mature field crops.... 0. 04-0.05
‘1. No vegetation 0. 022-0. 025 3: Heavy weeds, scattered brush 0.05-0.07
2. Grass, some weeds 0.025-0. 030 4. Light brush and trees: !*
3. Dense weeds or aquatic plants in deep channels....._ 0.030-0. 035 a. Winter. 0.05-0.06
4. Sides clean, gravel bottom 0. X b..Summer. - 0.06-0.08
5. Sides clean, cobble bottom.. 5. Medium to dense brush: /¢
C. Dragline excavated or dredged: a. Winter. 0.07-0.11
1. No vegstation.....__ b. SUMMEr. .. occeceececcesamseecescmecaceana=s 0.10-0.16

2. Light brush on
Rock:

1. Based on design section.
2. Based on actusi mean section:

6. Dense witlows, summer, not bent over by corrent__.. 0.15-0.20
7. Cleared land with tree stumps, 100~150 per acre:
a. No sprouts 0. 04-0.05
b. With heavy growth of SProuts. ... ceceemecaene 0. 06-0.08

8. Smooth and uniform.. 0.035-0. 040 8. Heavy stand of timber, a few down trees, jittle under-
b. Jagged and irregular. . 0.040-0.045 growth:
E. Channeis not maintained, weeds and brush ancut: s. Flood depth below branches. ... 0.10-0. 12
1. Dense weeds, high as flow depth.. .. _....._... eceeeee 0.08-0.12 b. Flood depth reaches branch 0. 12-0.16
———2. Clean bottom, brush on sides. ......_........_.___._ 0.05-0.08 C. Major streams (surface width at flood stage more than
3. Clean bottom. brush on sides, highest stage of low_.. 0.07-0.11 100 £t.): Roughness coefficient is usually less than for
4. Dense brush, high stage 0.10-0.14 minor strestms of similar description on account of less
effective resistance offered by irrezular banks or vege-
tation on banks, Values of n may be somewbat re-
duced. Follow recommendation in publicadon cited &
if pessible. The valus of n for larger streams of most
regular section, with no boulders or brush, may be in the
Footnotes to table 1 appear st the top of page 10L range of 0. 028-0. 033
100
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é Table 13-3
- MANNING'S ROUGHNESS COEFFICIENTS
-
Depth Ranaes
,; 0-0.5 0.5 - 2.0 > 2.0
- Lining Category Lining Type (ft) (ft) (ft)
- Rigid Concrete 0.015 0.013 0.013
Grouted Riprap 0.040 0.030 0.028
Stone Masonry - 0.042 - 0.032 0.030
- Soil Cement 0.025 0.022 0.020
~ Asphalt 0.018 0.016 0.016
- Temporary Woven Paper Net 0.016 0.015 0.015
Jute Net 0.028 0.022 0.019
Fibergliass Roving 0.028 0.021 0.019
- Straw and Erosion Net 0.065 0.033 0.025
Curled Wood Mat 0.066 0.035 0.028
- Nylon Mat 0.036 0.025 0.021
Gravel 1-inch, D5g 0.044 0.033 0.030
| 2-inch, Dsq 0.066 0.041 0.034
- .
@ Rock Riprap 6-inch, Dsg 0.104 0.069 0.035
12-inch, Dsq ——- 0.078 - 0.040
“
-
- Lreere  ©0lb - 015
-
-
-
-
-

- ' ARAPAHOE €O, | LoroRr00
& " o (1Y
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- (2-24a)
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- (2-284a)
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-
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1 ion, which was
e vater pipes and
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-
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REVIEW OF APPLIED HYDRAULICS 2§

Table 2-1 Values of r to be used with the Manning equation [2]

Y

/

Py
y—yens

ok L s el bt ik et s i 0 708 St b ks s i b

M
AL

b

ot pe

oy
Y.t

iy

e o

?
s
-

»
e

ISR

ONRE

Surface Best Good Fair Bad
Uncoated cast-iron pipe 0.012 0.013 0.014 0.015
Coated cast-iron pipe 0.011 0.012° 0.013*
Commercial wrought-iron pipe. black 0.012 0.013 0.014 0.015
Commercial wrought-iron pipe. galvanized 0.013 0.014 0.015 0.017
Smooth brass and glass pipe 0.009 0.010 0.011 0.013
Smooth lockbar and weided '"OD"" pire 0.010 0.011° 0.013°
Riveted and spiral steel pipe 0.013 0.015¢ 0.017¢
Vitrified sewer pipe {g‘gi?i 0013 0015 0.017
Common clay drainage tile 0.011 0.012° 0.0147 0.017
Glazed brickwork 0.011 0.012 0.013° 0.0t5
Brick in cement monar: brick sewers 0.012 0.013 0.015° 0.017
Neat cement surfaces N 0.010 0.011 0.012 0.013
Cement mortar surfaces 0.011 0.012 0.013¢ 0.015
Concrete pipe 0.012 0.013 0.015° 0.016
Wood stave pipe 0.010 0.011 0.012 0.013
Plank flumes
Planed 0.010 0.0127 0.013 0.014
Unplaned 0.0t1 0.013¢ 0.014 0.015
With battens 0.012 0.015° 0.016
Concrete-lined channels 0.012 0.014° 0.016° 0.018
Cement-rubble surface 0.017 0.020 0.025 0.030
Dry-rubble surface 0.025 0.030 0.033 0.035
Dressed-ashlar surface 0.013 0.014 0.015 0.017
Semicircular metal flumes, smooth 0.011 0.012 0.013 0.015
Semicircuiar metal flumes, corrugated 0.0225 0.025 0.0275 0.030
Canals and ditches .
Earth, straight and uniform 0.017 0.020 0.0225° 0.025
Rock cuts, smooth and uniform 0.025 0.030 0.033¢ 0.035
Rock cuts, jagged and irregular 0.035 0.040 0.045
Winding sluggish canals 0.0225 0.025° 0.0275 0.030
Dredged-earth channels i 0.025 0.0275° 0.030 0.033
Canals with rough stony beds, weeds on
earth banks : 0.02_5 0.030 0.035° 0.040
Earth bottom, rubbie sides 0.028 0.030° 0.033¢ 0.035
Natural-stream channels ‘
1. Clean, straight bank. full stage. no rifts or :
deep pools 0.025 0.0275 0.030 0.033
2. Same as (1), but some weeds and stones i 0.030 0.033 0.035 0.040
3. Winding, some pools and shoals. clean 0.033 0.035 0.040 0.045
4. Same as (3), lower stages. more ineffective -
slope and sections 0.040 0.045 0.050 0.055
5. Same as (3), some weeds and stones 0.035 0.040 0.045 0.050
6. Same as (4), stony sections 0.045 0.050 0.055 0.060
7. Sluggish river reaches, rather weedy or :
with very deep pools 0.050 0.060 0.070 0.080
8. Very weedy reaches 0.075 0.100 0.125 0.150

*Values commonly used in designing.

WASTEwWRTER EmGR

COLLZLTVORN) 3 PUMO g,
OF WARSTEWTRTER  mETcwuF § £00F  19D)




HISTORTIC

SUB-BASIN SUMMARY

. —— — — — —— — ——— —— ——_ s o St T b Wt i Wt Wt Wt et T e S

2} ~ - m < ¢
0=z o)} o o O (o)} ()}
»n O
o M (8]
meD
AaHO m m M < (&) (&)
> O M
nno m
|
[To} [+ o B o () [Ts} I ©0
<4 ] 0o W O ©0 Lo ] N
[ 5> - = O % ™ « | <
MS o O O O o o “ —
o o O ©O (@) o ! (o
|
o~ O O I~ [Te} © 1 -
m o~ O O O ~N ©0 “ Q)
O ~ N ™ To] (o] n | I
< < — - o~ N i _ ()}
[
I
2 |
s (6] |
1] - | [}
o 14 — N ™ | <
m O Py Hn b o< m (&) 1 B
[ K O O O | (@)
m o | (]
D H |
n m “

— ———— ———— T — —— ol Tt Tt T Wi Vot v O S St S — sty Mo



HsToRIC

Worksheet 3: Time of concentration (T) cr travel time (Ty)

Project m&&i@:m& By M6 bate _Q_lﬂ_m—-

location G RANA J—UQC"NN Checked Date

2 Yerr. Zroera
Circle one: T, 'l'c through subarea _MMEL

NOTES: Space fur as many as two segments per flow type zan be used for each
warkgheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) - Segment ID A'E}

1. Surface description (table 3=1) ceececcaenss prw

2. Manntng’s roughn'ess coeff., n (table 3-1) .. O, 35

3. Flow length, L (tocal L < 300 ft) seeevann.. fe ISO

4y T\:"o-yr 24=hr rainfall, P'z Ceetesccenoverrans in 01-70 . .

5. Land slope, s. .......>...'.v........v........... ft/ft- 0‘055 -

6. T, = 2'_0-3—?.5—(“_1‘)‘?2—‘8 Compute r.t veeree  nhr |03 0)é3$
. P2 8

Shallow concentrated flow Segment ID B'e‘

7; Sux:face description (paved or unpaved) ..... &mw

B. Flow length, L cevecersecersscscenssacnsaansns ft 5‘0

9. Watercourse 5lOPE, B eeesessscescecacsncsess ft/fr |0, OOF

10. Average velocity, V (figureﬁ‘ﬁ........... ft/s 1'?

1. T, = 36'5;) v lt’gﬁte T, seeees AT 0\A|" odo‘\}

Channel f}ov Segnment ID B\’é

12. Cross sectit;nal floW 3red, 8 cevsssescecsans fet Set

13. Wetted perimeLer, P, eececessscccasscrassans ft CDU'

l4. Hydraulic radiz.;s, T - P_a_ Conpute T eeeeses 144 OhéeT,

15. Channel slope, s ......Y.................... fe/ft |0 014~

16. Manning’s roughness coeffe, N sevecscoanssae 0-02.6

17. v = 149 rin 31/2 Compute V caseses f:/s %. \dr

18. Flow 1ength, L eeeessesecassessesensncsesees £t | 20

19. T, - 33'%}7 Compute T, ...... hr |0.0327 0'°3i

20. Watershed or gubarea 'rc or 'rc (add ‘1'c in sceps 6, 11, and 19) ¢eeev.. hr _0'7

[

Traa = 0.60 (077 ) = 0.46b Hovre

Cheoe CompuraTion INTERNAL. 0,29 HTLAGL = 8.1\ minuTES
(210-VI-TR-55, Second Ed., June 1986) SeT C:L @ S mi, L
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Historic

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project nggéNi} ! \ & 2 E,ST'AT& By &b

Locacion (72BNA SupeTion

Circle one: ‘Developed

Date Ol.p

Date

100 YEAR. TORM

A

Checked

Circie one: T, T, through swbarea DU - TAOSIN_ OF A
NOTES: Space for as many as two segments per flow type :zan be used for each

worksheet,

Include a map, schematic, or description of flow segments.

A-B
Pemae
0,35
S0

2.0\! R

Sheet flow (Applicable to Tc only) .Segment ID

1. Surface description (table 3=1) cieevanvenns

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (tocal L < 300 f£) .eievaccns fc

\00 -
A.Mlé-hr rainfall, Pp"...... rececannaae in

1co . !
S. Land 510pe, B ceceavecsvesccsvconssraasseass L[L/fL 0.055l
0.8 ’
6. T = 2.007 (al) Compute T . ...... he Qc3-15 M ) 0'3_'4 i

t 0.5 0.4
b3 8
o0

Shallow concentrated flow

Segment 1D E 'R Eﬂ

P

7. Surface description (paved or unpaved) .....

8. Flow lengch' L @0 0 9 9@ S0 Q8 ¢O SRR SRINOLEOIEEESBCTEOSIOSETVPQTTOOTR f: 6‘0
9. Watercourse SlOPe, B eescesssesecccscansnees fL/fL Quoaa
10. Average velocity, V (figure ML) ceeivienn.. ft/s \a‘%

v 402 . -lo.
11. TL 3500 V Compute T: cesasne hr 0- ‘ﬂ °°i
Channel flow Segment ID b‘ "C—{

12. Cross sectional flow area, @ eceecsscsscccacs f:z ¢t

13. Wetted perimeter, Py vestessctanstensoncnas T [ S

14. Hydraulic rvadius, r = f- COmpULE T seeeess fe ’l et
. w

15. Channel Bloge, 8 esesescevsecccscsccnescssarsne ft/ft O'OEA_

0.025

16. Manning’s roughness coeffs, N seveesecsasoas

2/3 1/2
"
17, VvV = 1.43 rn g Compute V .eeveee ft/s 4046
18. Flow leﬂgth' L ceecevenesseecnsesscscscncnnas ft %(oo
L -
19, TC " 3600V Compucte Tt secann e |0.02% + 0'025

0507

20. Watershed or gubarea Tc or '1‘t (add Tc in steps 6, 11, and 19) ¢.csaa. Nr

I

| Lae =

0.0 (0507> =0204 N purs

(210-VI-TR-85, Second Ed., June 1986)
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Triangular Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: DITCH Bl TO C

Comment: 2 YEAR DITCH FLOW

Solve For Depth

Given Input Data:

Left Side Slope..

Right Side Slope.

Manning's n......

Channel Slope....

Discharge........

Computed Results:

Depth............
Velocity.........
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Open Channel Flow Module,
Haestad Methods, Inc.

1.00:1 (H:V)
1.00:1 (H:V)
0.025

0.0140 ft/ft

H \sToU N

2.24 cfs 7 5,20 cFe /AL . OF BASINAREA

0.84 ft

Y71 fps)- INITIAL 5T

0.71 s
1.69 ft
2.39 ft
0.79 ft
0.0197 ft/ft

0.85 (flow is Subcritical)

Version 3.16 (c)

1990

* 37 Brookside Rd * Waterbury,

Ct 06708



Worksheet Name:

Comment:

H\ £570C

Triangular Channel Analysis & Design
Open Channel - Uniform flow

DITCH B1 TO C

100 YEAR DITCH FLOW

Solve For Depth

Given Input Data:

Left Side Slope..

Right Side Slope.

Manning's n......
Channel Slope....
Discharge........

Computed Results:

Depth............
Velocity.........
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Open Channel Flow Module,
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708

.00:1 (H:V)
.00:1 (H:V)
.025

.0140 ft/ft

198 cIs 9 0,80 ¢Fo/Ac, OF BAGINARER

VOO Rk

1.42 £t
(2.45 fps)y- \MiTIAL BT
.02 s
.84 ft
.02 £t
.38 ft
.0164 ft/ft
.93 (flow is Subcritical)

O OKBEN

Version 3.16 (c)} 1990
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Worksheet 3: Time of concentration (To) cr travel time (Tp

Location Q@glé :\'JQ(.T(QN Checked Date

Circle one:‘ Developed 2 VEA‘R.é" DE NN\ )
Circie one: T, Tc through subarea WEZ

NOTES: Space fur as many as two segments per flow type :an be used for each
worksheet.

Include a oap, schematic, or description of flow segments.

D-E
Vo sTUE-

Sheet flow (Applicable ta T_ only) Segment ID

1. Surface description (table 3=1) .iveeeccaass

"2. Mannfng‘’s roughness coeff., n (table 3-t) .. 0'6‘5

J. ' Flow length, L (tocal L < 300 ft£) seevancess fc 260

4y Twomyr 24-hr-rainfall, P, sieiiieiiienanaad tn 0070

5. Land 610pe, 8 ececececcvrscnssorcesrensrresss fL/fL 0.03 -

- .0.8 .
6, T, = 0:007 Cal) Compute T_ ...... ~nr |8l |~ " hi8k
t 0.5 0.4 t
Pz 8
Shallow concentrated flow Segment ID _g’? '
: PAasTVL
7. Surface description {paved or unpaved} .es.. ﬂﬁ(

8. Flow length, L teveeassceessccsssancssscnnas ft 2—‘0

9. Watercourse 8lope, 8 eceececssccsccasasnssess LL/fL 0.005

10. Average velocity, V (figure J™R) veeeeeeee.. ft/s ‘ \\0

L 402 R -lo.0
1. Tt 7600V Compute T[ ceanas hr 0-05% 5%
Channel flow Segrment ID E’ Q

12. Cross sectional flow area, 8 cececsccccccass f:z S5t

13. Wetted perimeter, P, ceieeessssccrcnacancnss ft COLG

14, Hydraulic radius, r _;_a_ COmPULE T seevens ft Sheer
15. Channel slope, s ......Y.................... fr/fc lQLOZA
16. Manning’s roughness coeff., N ceeesccccasose 0r026
17, v -2 e/ 4!/ Compute V evvees. fr/s 59\

n

18. Flou length’ L ® @08 P QTP CENICTOEOOONOIOTDSNRPBNITYLY ft qu
19. T L Compute T, ...... hr 0.0lA| =1 0,004

¢t~ 3600 V
20. Watershed or subarea T, orf 'l‘t (add Tt in sceps 6, 11, and 19) ..evee. hr | hé@

Tiae =060 (1203 ) = 0781 Hours

(210-VI-TR-55, Second Ed., June 1986)
~ Mcsocu _ 457




I \s1orice

Waorksheet 3: Time of concentration (T,) cr travel time (Ty)

Project SE?géﬂI) !\;jﬁ 2 EESTA‘TZb By _&b Date Ol,p 4.—

Location &mNC\ 3-\) NL‘T\OPJ Checked _ Date

Circle nne: ‘Developed 100 \/‘EAZ 6"@‘2){\ _

NOTES: Space far as many 1as two segments per flow type zan be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Ic only) ' Segment ID -‘6 -
: : Fw:‘nnq}

1. Surface description (table 3-=1) teiveenraees

2. Manning’s roughness coeff., n (table 3-1) .. . 0.%

3. Flow length, L (rotal L < 300 f2) ..uyencnns fc Za)

.‘%24-%1: ratnfall, Poluueeennns cereeaas | 2:0] ‘; :

100 : )
S." Land slope, 8 teervecsrsccocaccscnassannsass fT/1L 0'032' :
0.8 . - )
6., T, = 0.007 (nL) Compute Tt ceevan hr o.toqcl M 1= Oo@qq

t 0.5 0.4
#oo
Shallow concentrated flow Segment 1D t’?

Passtuig]

7. Surface description (paved or unpaved) «.ea.

8. Flow LeNGEh, L eeeeeecevencccnnnsecnceccnnes £t | 210

9. Watercourse 8lOpe, B8 eeesescssccccssoessecees fL/fL 01005

10. Average velocity, V (figure 3€) ....eveee.. ft/s \\\D

L 402" ‘O - - O 73
11. Tr. 3500 V Compute Tt ceenee ne [© 63 Or 65
Channel flow Segment 1D F'e

12, Cross sectional flow area, @ esecssesscssnces f:z 5EL

13. Wetted perimeter, P, +eveceseccessccccanaans ft CA‘-‘-‘-
) SheeT

14, Hydraulic radius, r = ;g_ Compute I seceses ft
w

15. Channel 8lOPE, 8 ceesvectssscceasccevencenas ET/fL 0.024‘

16, Manning’s toughness coeffe, N ceceseccccccas 0042246‘

2/3 172
17. v = 1.49 rn 8 Compute V seeeee. ft/s 6,%

18, Flow length, L t.ceecvencscecsccscscsscansacs fr &6

L . d
9. T, = 35007 Compute T, ......  hr O.0AB| * 0.045

20. Watershed or sgubarea Tc or Tt (add T: in steps 6, 11, and 19) «.evee. hr 007q7

It = 0,60 (0T ) = 0,476 Hovre
(210-VI-TR-85, Second Ed., June 1986) Lo
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Worksheet Name:

Comment:

Flhistoic

Triangular Channel Analysis & Design
Open Channel - Uniform flow

2 YEAR DITCH FLOW
Solve For Depth

Given Input Data:

Left Side Slope..
Right Side Slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:

Depth............
Velocity...c.cu..
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Open Channel Flow Module,
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

DITCH F TO G

1.00:1 (H:V)
1.00:1 (H:V)
0.025

0.0240 ft/ft

2.40 cfs =— 0,20 (,gs/p(,, oF Brein Aeea

0.78 ft
\8iTralL €T
0.61 sf

1.57 ft

2.22 ft

0.81 £t

0.0195 ft/ft

1.10 (flow is Supercritical)

Version 3.16 (c) 1990



Comment:

Triangular

th—roruc

Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: DITCH F

100 YEAR DITCH

Solve For Depth

Given Input Data:
Left Side Slope..
Right Side Slope.

Manning's n.....

Channel Slope....

Discharge.......

Computed Results:

Depth...........
Velocity........
Flow Area.......

Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

TO G

FLOW

1.00:1 (H:V)

1.00:1 (H:V)

. 0.025

0.0240 ft/ft

. 9.60 cfs —2- (.80 (,.ﬁs/w.opBA%mAM

. 1.32 £t

) IS LTI AL THT

. 1.74 sf

2.63 ft

3.73 ft

1.42 £t

0.0162 ft/ft

1.20 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct 06708
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Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project GRANDV\WEQW& yy MS Late Q(&B_A—
Location éRANA JIJN)!J'!BN Checked Date

Circle one: Developed Z)/EA.K%EM\ _
Circie one: T, T, through subarea 2—25_)_ B - BosIN OF 3

NOTES: Space f{ur as many as two segments per flow type zan be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flew (Ap’;iicable to Tc only) Segment ID R"S
‘ Kes1nenTiow

1. Surface description (tablé 3=1) ceeevesenans

2. Manntng's roughness coeff., n (table 3-1) .. 00%93

3. Flow lemgth, L (total L < 300 ££) eeveeer... | 1D0

C4y  Two=yr 24-nr rainfall, Py v.ecean.. ceeacanan tn 0170 I
: - ; : : !
S. Land siore, 8 cieecveancenes ceraans ceacnsens fr/ft ‘ 0.5)‘91

L, 108 | e ‘
6. T, = 2:0C7 (al) (nL) Compute T, eeeees R ‘0255"” - \-ng

t Je .
P705804

Shallow concentrated flow Segment ID N—/Pt- l
[4

7. Surface description (paved or unpaved) ...,

8. Flow length, L ceeeoccessrtcncsastssssnsnssss ft

9. Watercourse B8lOPE, 8 seesesvsrceccessnersaess fT/fL

10. Average velocity, V (figure PR} ceveeesee.. ft/s

L 402 . . /
. T = 3555V Compute T, +eevne hr N-A"
Channel flow Segment 1D _é_K‘

12. Cross sectional flow area, a4 cececccacccscss f:z 5&’(" l

13. Wetted perimeter, Py +secvsserstoccacasscces fr CAL'L' {
14. Hydraulic radius, T __p_a' Compute I seessee ft §hte‘| ‘

W
15, Channel Slope, 8 sevessesccsssvcasccsaacases f/fL O¢O!ZL

16. Manning’s roughness coeff., N .eeescscccsnce 0IOZ6‘
2/3 1/2
17, v = 1.3 tn 2 Compute V «cieev. ft/s fa%O

18, Flow leng‘h' L cecenncnasesscanasessccascaanns ft 640

.__..Y:_ . -+ - .i
¢ 3600 v COﬂpuCE Tt seecces ht lmg O.D_' ‘
20. Watershed or subarea Tc or T: (add Tc in sceps 6, u, and 19) ...4000. hr “%2;

19. T

TG = 06D (Vé?b) = 0799 Hours

(210-VI-TR-85, Second Ed., June 1986) L

Socu- . 457




Project gsagéﬂl ) ! \.&!52 EESTA‘TE% By &b

Location &@NC‘ j\) NeT oM

Circle one: ‘Developed

Circle one: T. T

NOTES:

HisToR1C

Worksheet 3: Time of concentration (T,) cr travel time (T)

Checked

100 VﬁAR_— STORM

Date

bate OLD‘ 34—'

c through subarea

Space fur as many as twWo segments per flow type zan be used for each
worksheet,

Include a map, schematic, or description of flow se¢gments.

SR -BAaIN_ OFES

Watershed or subarea Tc ar Tc (add T: in steps 6, 11, and 19) seseeee Nhr

cr—

| Lot

1

(210-VI-TR-55, Second Ed., June 1986)

Sheet flow (Applicable to T  only) .Segment ID __@"6
1. Surface description (table 3=1) iusvevenas _RE&%‘DS?A\/
2. MHanning’s roughness coeff., n (table 3-1) .. 0:%
3. Flow length, L (total L < 300 ££) wereenen..  fo | |50
A.\%za-hr ratafall, BpZooiiiiinnnn. . [ 2:.0]
“7100 : : \
5. land slope, 8 teeecesrcrcccsnarcansrrarnaana fe/ft D.O‘OL :
6. Tt - 9;—'33?—5(-;-‘-%—?—3;8- Compute T, ...... ne (DA T - i O._,A"!
Shallow concer!cotgted flow Segnment 1D N/-P'v- ‘
1. Sur'face description (paved or unpaved) .e.ss
8. Flow length, L cevevecccassctcoasccassacsesne ft
9. Watercourse B8lOPe, 8 sesscescesccccacvacanss fL/fL
10. Average velocity, V (figure 3<) ....cveev.. ft/s
1. T, -'3?8;3—\; 4€‘)Zm’pu:e Te eeenes hr T b N/p!‘
Channel flow Segment ID 5‘ K
12, Cross sectional flow ;rea, B eevescsessscsce fcz SEE
13. Wetted perimeter, Py sevvetseccacsecccoccns ft CaLL.
14. Hydraulic radL'uS, r = P_a COmPULE T seesses ft Theer
15. Channel slope, s ......‘.,.................... frt/fc 0.0‘Z..
16. Manning’s roughness coeff., N cevevcccsacsas _Q.O’LG
17, Vv = 149 r:lB 81/2 Compute V ivevees ft/s 3'%
18, Flow length, L seeevecesctocscocscassassnnae ft _&4’0
19. T - .5-6-%671 Compute T, ....4e ne 0,055 7 =10.055
20.

019w

0.0 (0740 ) = 0. 4181 purs

457



H 16 TOM

Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DITCH S TO K
Comment: 2 YEAR DITCH FLOW
Solve For Depth

Given Input Data:

Left Side Slope.. 1.00:1 (H:V)

Right Side Slope. 1.00:1 (H:V)

Manning's n...... 0.025

Channel Slope.... 0.0050 ft/ft

Discharge........ 3.02 cfs

g 2 0,20 cFS/AC . oF Prenhuea

Computed Results:

Depth............ 1,15 ft

Velocity......... (NMiTieL 25T

Flow Area........ 1.31 sf
Flow Top Width... 2.29 ft
Wetted Perimeter. 3.24 ft
Critical Depth... 0.89 ft
Critical Slope... 0.0189 ft/ft
(0]

Froude Number.... .54 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



¥~{ PﬁjTﬂDﬁl‘ca

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DITCH S TO K
Comment: 100 YEAR DITCH FLOW
Solve For Depth

Given Input Data:

Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V)
Manning's n...... 0.025
Channel Slope.... 0.0050 ft/ft
Discharge........ 12

.07 cfs - 0:60 CFS/AC. 0F%9‘”Aﬂw

Computed Results:
Depth............ 1.93 ft

Velocity......... INtT7 oL E5T.
Flow Area........ 3.71 sf

Flow Top Width... 3.85 ft

Wetted Perimeter. 5.45 ft

Critical Depth... 1.56 £t

Critical Slope... 0.0157 ft/ft

Froude Number.... 0.58 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Metihicds, Inc. * 37 Brookside RdA * Waterbury, Ct 06708



H 1 <Toeic

Woarksheet 3: Time of concentration (Tc) cr travel time (Ty)

Project m&m& By M6 Dace Q‘D_m—

Location (2 @Na J—UDC‘-IQN Checked Date
Circle one:'Developed 2 yE-AR.éT'DEN\
Circie one: T, Tt through subarea 5 ) a - Eﬂ&p\l\i A

NOTES: Space for as many as two segments per flow type :zan be used for each
worksheet.

Include a oap, schematic, or description of flow s¢gments.

Sheet flow (Applicable to T_ only) ~ Segment ID . H"_l
' ' CuLTWVaTed

1. Surface description (table 3=1) ceeveeensans

"2, Manning’s roughness coeff., n (table 3-i) .. 002:2—

1. Flow lengch, L (tofal L < 300 £€) vererer.nn £ | D00

A ' T&:‘o;yr 24-hr rainfall, P, ...;.:......- ..... . tn 0.0 | !

-

5. Land slope, 8 secevsceceiosesascnssenanseass ft/ft o'wg
) 0.8
6. T = 0.007 (nL)

t . 0.4
PZO 3 8
Shallow concentrated flow Segment 1D f’ 1

Cornivared

7. Surface description (paved or unpaved) .eeee

8. Flow leﬂgth' L cecevesscacncsosesssccecancen ft 4(90

9. Watercourse 8lOpe, 8 eeceeessececsncsscssass ft/ft 0.0)Z

10. Average velocity, V (figure ) ceeiesseses ft/s ‘\70

L 48z 015 |+ - 10,675
11, '1't 3500 V Compute 'I't cevees hr 0! '
Channel flow Segment 1D j’ K
2 |9€L
12, Cross sectional flow area, 8 ecevecsoccecnsas fr
Care

13. Wetted perimeCQr, pw teeecsesssscsests s ft '

) a Sheet™
14, Hydraulic radius, ¢ = ' Compute T seveass ft

v

15. Channel 8l0Pe, 8 cccesecacscraracscsssscssss fT/ft O-O‘O

16. MHanning’s roughness coeffe, N cecessssssenae 0,025
2/3 1/2
- 1.1‘9 L 8 Coﬂpute y tssess e ft/s 6:14-{-

n
18. Flow leﬂgth’ L Se0 0000 s00etrtesessttassttsen ft Il%qo

17. v

Compute Tt reecane hr ‘0‘04& * |- "c '0425

- —r + -
19. T, = 555y Compute T, ...o..  hr [0:103 0. 102

20. Watershed or subarea Tc or ’1‘t (add Tc in steps 6, 11, and 19) .eees.. hr t"gz

T1AG = 0.0 (l-b’llﬂ ) = {00 Hovre

(210-VI-TR-55, Second Ed., June 1986)
McsooM _ 457

o



Historic

Worksheet 3: Time of concentration (To) cr travel time (Ty)

Project gEggéN‘} Y \i!b! E:STA‘TZ(D By _&b vate Olo A -

Location é‘lﬂh;\ld j\) NC‘T’\‘DN! Checked Date
trcle one: Developed IDD yf-AZ 6@2"{\
Circie one: T, T, through subarea MM_A

NOTES: Space fur as many 4s tWo gegments per flow type can be used for each
worksheec,

Include a map, schematic, or description of flow sc¢gments.

Sheet flow (Applicable to Tc only) .Segment ID ‘ H“I
i. Surface description (table 3-1)7 “vescsssanas COLT\VPH'EA
2. Manning’s roughne.ss coeff., a (table 3-1) .. OLZ:Z.
3. Flow length, L (total L < 300 £5) wevesennn. fo | “BOXO
.‘%2a-hr rainfall, P, o i | 2.0 |
: e : )

5. Land SlOPE, 8 tieteenveccvcncassaricnacnaass fC/fL 0100&'
- 0.007 (n L)° Compute T, ...... ne |0:973] ) O’Q7$

6. T ——— .
t
/P; ) 30 A
1cQ
Shallow concentrated flow Segment ID -I—J I
[CocTivATEd

7. Surface description (paved or unpaved) ..es.

B. Flow LeNGEN, L sevencencesnconnensenececnees £t |AHoD

9, Watercourse 8lOPE, B eseeceessscessssssessness LL/fL 0'0‘7—

10. Average velocity, V (figure 3€l) .vcveeeee.. ft/s ‘ ‘70

) oz . -10.07
i1, 'I‘c 3500 V Compuce Tc ceeveae hr 01076 [ 5
Channel flow Segment 1D I"K
12. Cross sectional flow ared, & esescccscsssces f:2 SES
13, Wetted perimeler, P, sesesessesesossasesaons ft Cart,
' heer™
l4, Hydraulic radius, r = ;E' Compute T eseseess ft S

W
15. Channel 8lope, 8 eccevevcececncancsaaseaaasass fC/fL 0»0‘0

16. Hanning’s roughness coeff., 0 ceeeeesaesocan 01026
1.49 r2/3 5”2
17. v = Py Compute V ..s.es. fU/s 5 ,ZOl
18, Flow leﬂgth’ L R R ft "@
L -
19, Tc " 3500V Compute Tt cessen hr 00075 + 0.07%

20. Watershed or subarea Tc or Tr. (add ’1't in steps 6, 11, and 19) .seccee. hr t“zl

e = 0.0 (L12) ) = 0.615H purs

(210-VI-TR-B5, Second Ed., June 1986)
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H(b‘roruc/

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: DITCH J TO K

Comment: 2 YEAR DITCH FLOW

Solve For Depth

Given Input Data:

Computed Results:

Left Side Slope.. 1.00:1 (H:V)

Right Side Slope. 1.00:1 (H:V)

Manning's n...... 0.025

Channel Slope.... 0.0100 ft/ft
Discharge........ 7.46 cfs —L 0.2D C\Cﬁ/% , OFBﬂ‘a!pA’i*’%
Depth............ 1. -t

Velocity......... (niTalL EasT
Flow Area........ .99 s

Flow Top Width... 2.82 ft

Wetted Perimeter. 3.99 ft

Critical Depth... 1.28 ft

Critical Slope... 0.0168 ft/ft

Froude Number.... 0.78 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



H(@TO(U(/

Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name:

Comment:

100 YEAR DITCH FLOW
Solve For Depth

Given Input Data:

Left Side Slope..

Right Side Slope.

Manning's n......
Channel Slope....
Discharge........

Computed Results:

Depth............
Velocity....c....
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

DITCH J TO K

1.00:1 (H:V)
1.00:1 (H:V)
0.025

0.0100 ft/ft
9.83 cfs

2.37 ft

5.64 sf
4.75 ft
6.72 ft
2.23 ft
0.0139 ft/ft

“Z 0.60 CF‘;/A*L. oF BreiroPitA-

INTInL S

0.86 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c)
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

1990

Ct 06708



reopmee_oRAND Yiew CemnTes

Location (2 @Na I)QC"(DN
ircle one: Developed

H\sToric

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

By MS
Checked Date

Z_\/EA?_Z\‘DEN\

Circle one: T, T, through subarea 5Q a-&‘b\l\l g
NOTES: Space fur as many as two segments per flow type zan be used for each

Sheet flow (Applicable to Tc aonly) ' chment. 1D L“M

.1. Surface description (table 3=1) ciececaceans CULTWATEJ

"2. Manntng’s roughﬁess E.oeff.,» n (table 3-1) .. ©.22

3. Flow length, L (rotal L £ 300 fr) .eeesacsan fc ‘%w

45 Two-yr 24=hr rainfall, p'z etieeeeinieienee 1w 1070 | ‘

5. Land slope, s ....f...-.......-................ fe/ft 0.00q

6., T, = 0—027——(-"—[& Compute T oveenes hr 572 |+ - 1572

Shallow concentrated flow

worksheet.

Include a map, schematic, or description of flow segments.

ace Ol |04

t 0.5 0.4
P2 I3

M-\

Segment 1D

7.
8.
9.
10.

11,

Channel flow

12,

13.
14,
15.
16.
17.
18.
19.

20.

T

Cuurtvates

1,060

Surface description (paved or unpaved) ..e..

FlOH length' L @0 0P 0e00sss0 0t st sttt eRen f:
Watercourse 8lOPE, 6 sececesosasssvrosenseses LL/fL DsOEZ-
Average velocity, V (figure ™) ccevveeese. ft/8 IF(D(O
L- 40‘2" + - \
¢ -W Compute Tt ceesss hr 00 I76 0075
Segment ID N-O
Cross sectional flow area, 8 secesecccscacee f:z 6€£
Wetted Perimeter, P' ees et eenssssrtessecsee ft dAu’
B sheetT

Hydraulic radius, r = =
pU
Channel 8lope, 8 ceeceesvecerarcescnecensess fT/fL

Compute T ceceess ft

0.005
0,025

Manning’s roughness coeff., N cecesscrcaseas

2/3 172
YV = 1.49 rn g Compute V sevees. ft/s Z '%
Flow lcﬂgth' L cececsscscccascesacensaccsnsas ft 400
- L -+ =
Tc J600 v Compucte Tt csesse hr 0’043 OOM’?J

Watershed or subarea Tc or 'I‘t (add Tc in steps 6, 11, and 19) .¢¢ae.. Nhr

1,195

TiaG = 0.6 (L‘M%) = 107k Hours

(210-VI-TR-55, Second Ed., June 1986)

457



HisToR1C

Worksheet 3: Time of concentration (T,) cr travel time (T})

Project fE!géN[ ) ! \é_\_g 2 E;Eﬂ'ﬂﬂib By _&b Date O(_p’ﬂA—-

Location &EQN(‘ j\’ &L:Tlnhl Checked Date
Circle one: Developed IOQ V‘EAZ 6@2"(\ .

Circle one: Tc Tr. through subarea

NOTES: Space fur as many as tWo segments per flov type :zan be used for each
worksheet,

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) .Segment ID \.—T M

C vernvired

1. Surface description (table J=1) secevcnsnnse:

2. Manning‘s roughness coeff., n (table 3-1) .. T OI‘ZZ-

3. Flow length, L (total L € 300 £2) eeveenvea.  fr | OO

A.\%Zé-h; rainfall, Ppeuurnnnn R § ZlOl !

“100

S. Land 8lOPE, 8 sesccsscrocnnassscansssasnnans fe/fe O'ocﬂ
. 0.8 , , -
6. T --0—1-[)—07——(—“]:-.)—-—- Compute T, ...e¢es . hr 00@% * - anZED
t /Pzg.s 80.4 c
1co
Shallow concentrated flow Segment 1D M‘}*l {

: C.m..fw??rrbck
7. Surface description (paved or unpaved)} «eee.

8. Flow Length, L vevevenereveeernesnensenneeee  £r |1, 00D

9., Watercourse 8lopPe, B8 ececesscccsscocsssseress fC/fL 0.0‘2—

L4

10. Average velocity, V (figure 3) ....cvveeee ft/s ‘i (.D(J
: 40Z

. L {701 =10, 477
. T, = S50 Compute T, +veeve  hr 0,178 o)
Channel flow Segment 1D N-OI
12, Cross sectional flow area, @ cecescescccsces ftz See
13. wetted perimet&t. pU eveevsssccecssecssnane fr CQLL‘.
14. Hydraulic radius, r = ;ﬁ' Compute L seeceses ft SheeT

w

15. Channei aloPe’ B eeesrrccrscstccncascereronn f:/ft o‘we

16. “anning’s roughness COCEfe, N eoveevocsccane 0,0ZQt
2/3 172
17, yeLlA3r 2 Compute V +vveses ft/s >, 2

n
18, Flow length, L ceeesvoccocccsscssssoscsccsse ft 400

L -+ =
19. T: - m COBPUCB Tt ss e hr 0'03‘ O.OQ
20. Watershed or subarea ’l‘c or ‘I‘: (add '1't in steps 6, 11, and 19) «ceve.. hr | lo ‘5!{
amm—

Lt = 0.00 CLIZT ) = 0.68ZH puRs

(210-VI-TR-65, Second Ed., June 1986)
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Triangular

Hisvou ¢

Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: DITCH N
Comment: 2 YEAR DITCH FL
Solve For Depth

Given Input Data:

Left Side Slope..
Right sSide Slope.

Manning's n.....

Channel Slope....

Discharge.......

Computed Results:
Depth...........
Velocity........
Flow Area.......

Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

TO O

ow

.00:1 (H:V)
.00:1 (H:V)
.025

.0050 ft/ft

-85 cfs 7 2o cFe/AC, oF BN Arvep-

OO k=

. .35 £t

. Gs6 fpi— INIT/AL a1
.81 sf

.69 ft

.81 ft

.06 ft

.0179 ft/ft

.55 (flow is Subcritical)

OQOR WN K

Open Channel Flow Module, Version 3.16 (c) 1990

Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct 06708



H tovortC

Triangular Channel Analysis & Design
Open Channel -~ Uniform flow
Worksheet Name: DITCH N TO O
Comment: 100 YEAR DITCH FLOW
Solve For Depth

Given Input Data:

Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V)
Manning's n...... 0.025
Channel Slope.... 0.0050 ft/ft
Discharge........ 18.60 cfs

Z 0.80 ¢FSac. tF BAsn AneAr
Computed Results:

Depth............ 271 ft
Velocity......... (3.62 fpod— LNIT/DL =

Flow Area........ 5.13 sf

Flow Top Width... 4.53 ft

Wetted Perimeter. 6.41 ft

Critical Depth... 1.85 ft

Critical Slope... 0.0149 ft/ft

Froude Number.... 0.60 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



H | =Toeic

Waorksheet 3: Time of concentration (T) cr travel time (T}

Project _MDM STRTES By M6 Late _Q@Lm—-

Locacion (9 QANA I)_&t_ﬂ'mﬂ Checked Date

Circle one:-Developed 2 y&zémem
Circie cne: T, 'l'L through subarea m‘_ﬂ,\‘ C

NOTES: Space fur as many as two segments per flow type zan be used for each
worksheet.

Include a map, schemacic, or description of flow segments.

Sheet flow (Applicable to T_ only) Segment 1D Po&
- Co o vniTed

1. Surface description (table 3=1) cvevecccacss

2. Manning’s roughness coeff., n (table 3-1) .. Dozt

3. Flow lengeh, L (total L < 300 £2) sevreeen.. fo | 200

-

_4s Two-yr 24-hr rainfall, P.7 tescrecscersnrnaas tn 0070

5. Lland slope, 8 veeessccrncsonscsncnsennanaiss fT/fL O|D“

0.8 ' : |
< 0.007 (nL) Conpute T oeeeans hr \sA‘E\ N ) \'4‘:9_\_{

6. Tp .05 0.
2 8
Shallow concentrated flow Segment ID Q"O

) VLT
7. Surface description (paved or unpaved) ..... C LTI

8. Flog length' L @0 0 9 DO ST SEN LI BENRTIISSTOISNES ft M

9. Warercourse Slope, 8 eeseceessceseecscensess f2/ft QD10

10. Average velocity, V (flgure PP +seeesceeee. ft/s tlso

1. T, '3?8?'\7 A&é-u:e T, eeeeer  hr 0,204} " Q204
Channel flow Segrent ID JJ/'A-

12, Cross sectional flow area, ; cecsscescsenant fr.z

13. Wetted perimeter, Py *escesccccstsctsacnnaas ft

l4. MHydraulic radius, r = ;‘-’- CORPULE T eeseees  ft

W
15. Channel 3109&, 8 esesevssecscscrcsssccscrons ft/f:

16. Hanning’s roughness coeffe, N secessccacssns

17. V= 1.4 r:/3 8”2 Compute V eievee. ft/s

18. Flow length, L ceceescecacscacsccosrsacaconss ft

19. T, -3_6_2)‘5_7 Compute T, ...... hr N/A' * - N/A

T &
20. Watershed or subarea Tc or T: (add Tc in sceps 6, 11, and 19) ....... &r \vur)5-?

TLAG = 0:bb ( 1.166) = 1,052 Houvrs

(210-VI-TR-85, Second Ed., June 1986) L




Historic

Worksheet 3: Time of concentration (T,) cr travel time (T))

Project ‘E_)_géNI ) ! \_&352 g 55‘!‘1-‘:72":; By Mb bate OLo 4——

locacton (r2ONA Jopneriond Checked Date

Clrcle one: 'Developed , OO V}.’—:AZ 6“'@2?’(\ )
Suva-Bean O

Circle one: T, Tc through subarea

NOTES: Space for as many 3s two segments per flow type zan be used for each
worksheec.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) .Segment ID P‘&
. cgg;'rt\llbfta&
1. Surface description (table 3=1) svivecececee
2. Manning‘s roughness coeff., n (table 3-1) .. . 00'27—
3. Flow length, L (total L < 300 £2) seevrenns. (e | 7200
- ) '
a.‘%za-hr rafnfall, BpZfeeniereneninnnen.  in | 2000
“100 : ; ;
5. Land slope, 8 tceceascseaseancrsarscssresass fC/fL Olo‘ \ l
0.8 - o
6. T, = —O'Og7s(n'5—)4 Compute T  ...... hr 0'6% N '!0!6549
P "7 s " :
100 1
Shallow concentrated flow Segment ID ’O

] TIVAT
7. Surface description (paved or unpaved) ..... QDL ? 44{

8- Flo“ lengl’.h. L Gt e0oesssevrtssssnessecrantane f: L\‘AO

9. WALErcourse B8LOPE, 8 seeeeescecececencenesss fr/fr |D1OLD

10. Average velocity, V (figure 3€l) ....e.vee.. ft/s \-60

L 402 - 4;04/
- L (o]

1L, ').‘t 3600 ¥ Compute Tr. cvesna hr 0! .
Channel flow Segment ID NI)A( l !
————— . A

12, Cross sectional flow area, @ eceeccsscsccccee fr.2

13. Wected perimeter, Py seesvteccctavacstasncas fr

14, Hydraulic radius, r .;?i Compute I seeeeas ft

w
15. Channel slope, 8 eccreieariccicarcecacniaanees fr/fe 1

16, Manning’s roughness coeff., N teeecercececns
2/3 172
"
BLELEN 2 Compute V .vovev. ft/s t

17. v

n

18. Flow lcngth, L cecececossscccscesossncancnsns fr ‘

19, TC.EE%JT\-I_ Compute T, ...... hr N!B’ T i NlA(

20. Watershed or subarea Tc or T: (add Tt in steps 6, 11, and 19) «veveae hr ‘.‘Lpt

g

| Lo = .00 ( l«lloO) = 0.8 Hours

(210-VI-TR-565, Second Ed., June 1986)
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: DITCH K TO O
Comment: 2 YEAR DITCH FLOW - ALONG 28 ROAD
Solve For Depth

Given Input Data:

Bottom Width..... 1.00 ft

Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's n...... 0.025
Channel Slope.... 0.0070 ft/ft
Discharge........

10.48 cfs
7”'()oZl)Cfﬁv/x&s,ThﬂsuleBEJL.
Computed Results:

Depth............ 1.12 ft

Velocity......... INT AL Es
Flow Area........ 2.98 sf

Flow Top Width... 4.35 ft

Wetted Perimeter. 5.02 ft

Critical Depth... 0.97 ft

Critical Slope... 0.0130 ft/ft

Froude Number.... 0.75 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Worksheet Nanme:

Comment:

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

100 YEAR DITCH FLOW
Solve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:

Depth............
Velocity.........
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

DITCH K TO O

- ALONG 28 ROAD

.00 ft
.50:1 (H:V)
.50:1 (H:V)
.025

.0070 ft/ft

41.90 cfs ’2/ 0.60 CFﬁ/A(‘ oF ’@psaMARﬁA—

OO K pi=

2.06 ft

Tl Ear

8.43 sf

7.18 ft

8.43 ft

1.87 ft

0.0110 ft/ft

0.81 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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X *

FLOOD HYDROGRAPH PACKAGE (HEC-1) X X U.S. ARMY CORPS OF ENGINEERS

SEPTEMBER 1990 x *  HYDROLOGIC ENGINEERING CENTER

VERSION 4.0 : i 609 SECOND STREET
X X
* X
X X

b 3

X

*

X

DAVIS, CALIFORNIA 95616 X

RUN DATE 06/27/1994 TIME 19:03:59 :
X

(916) 756-1104
KRHRAORRKRIKAAKIKAARKKRIRARRAKKIRAKAKKAK HRRAAAARKHKK KRR RAAAAAAKKAAKAKARKK

EE IS N 26 B 3

X X XXXKXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

THI5 PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECT {JAN 73), HEC1GS, HEC1DB, AND HECTKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY.

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL ~ LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Histor1C 7 Yepr SToRn

Quuﬁ_j__

RA-4



HEC-1 INPUT PAGE 1
LINE I0....... oo, 2o, 3o ..., .00, 6....... T 8.oiints 9. 10

1 ID GRAND VIEW SUBDIVISION
2 ID HISTORIC CONDITION
3 ID 2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)
4 I7 5 22JUNg4 1200 300
5 [0 5 2 0
X RRKKIRRKKK
6 KK OF1
7 KM Basin runoff calculation for  OF1
8 Ko 3 1 0 1 21 110 300
9 BA 0.0175
10 PH 0 0.0 0.19 0.3¢ 0,42 0.47T 0.55 0.64  0.70
1 LS 91
12 Ub 0.466
X kxkkkkokiok
13 KK DITCH2
14 KM Muskingum-Cunge channel routing from CP1 to CP3
15 Ko 3 1 0 1 21 110 300
16 RD
17 RC 0.035 0.025 0.035 1770 0.010
18 RX 100 110 11 113 113.5 115.5 116.5 126.5
19 RY 4742 4742 47415 4739.5 4739.5 4741.5 4742 4742
X KRRRRRkk
20 KK A
21 KM  Basin runoff calculation for A
22 KO 3 1 0 1 21 110 300
23 BA 0.0407
24 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70
25 LS 93
28 up  1.096
X KKRRRKRRKK
27 KK A
28 KM  Combining two hydrographs at control point cP3
29 KO 3 1 0 1 21 110 300
30 HC 2
X RRRKKRAOKK
31 KK 0OF?2
22 KM Basin runoff calculation for  OF2
33 Ko 3 1 0 1 21 110 300
34 BA 0.0187
35 PH 0.10 0.9 0.34 0.42 0.47 0.55 0.64  0.70
36 LS
37 up 0,781
¥ Kxokkkkkkk
38 KK DITCH1
39 kM Muskingum-Cunge channel routing from CP2 to cP3
40 KO 3 1 0 1 21 110 300
41 RD
42 RC 0.035 0.025 0.035 700 0.012
43 RX 100 110 11 113 113.5 115,85  116.5 126.5

RI-2



HEC-1 INPUT PAGE 2

LINE D....... | 2000 ;R ..., 5., TR Toeern. : J 9. ... 10
44 RY 4734 4734 4733.5 4731.5 47315 4733.5 4734 4734
X RRKRRRRAKK
45 KK
46 KM  Basin runoff calculation for  OF3
47 KO 3 1 0 1 21 110 300
48 BA 0.0048
49 PH 0  0.10  0.19  0.34 0.42 0.47 0.55 0.64 0.70
50 LS 88
51 UD 0.799
X K000k
5 KK 0F3
53 KM Combining two hydrographs at control point cP3
54 1] 3 1 0 1 21 110 300
55 HC 2
X HOORRRKAKKK
56 KK 0F3
57 KM Combining two hydrographs at control point CP3
58 Ko 3 1 0 1 21 110 300
9 HC 2
X RRRRKRKRKK
60 KK DITCH3
61 KM Muskingum-Cunge channel routing from CP3 to CP4
§2 Ko 3 1 0 1 21 110 300
83 RD
64 RC  0.035 0.025 0.035 1480  0.007
65 RX 100 105 110 113 114 17 122 1217
66 RY 4726 4726 4725.5 4723.5 4723.5 4725.5 4726 4726
X RRRRRRKK
87 KK 8
68 KM  Basin runoff calculation for 8
69 KO 3 1 0 1 21 110 300
70 BA 0.0363
" PH 0 0.10  0.19  0.34  0.42  0.47 0.55 0.64 0.70
12 LS a4
73 Ub 1,076
X000k
74 KK B
75 KM Combining two hydrographs at control point CP4
76 KO 3 1 0 1 21 110 300
71 HC 2
X KRRk
18 KK C
19 kM  Basin runoff calculation for c
80 KO 3 1 0 1 21 110 300
81 BA 0.0245
82 PH 0 0.10  0.19 (.34 0.42 0.47 0.55 0.64 0.70
83 LS 94
84 Up  1.053

X RKKKKRRKKK

Rl1-3



HEC-1 INPUT

I0....... | 20000 I SRR St Bovvennn ) 8., 9...... 10
KK ¢

KM Combining two hydrographs at control point CP4

KO 1 2 0 1 21 110 300

HC 2

X KRROKARRAOK

11

PAGE 3



KokkkORKRIRKOKKIORIORKICKRRKKR KRR KKKk RREARRRAORKARKRAOKEK IR KKK KK IKRAK KKK KKK KK
X

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1390

*

: U.S. ARMY CORPS OF ENGINEERS
: VERSION 4.0

X

*

X

b 3
X X
¥ HYDROLOGIC ENGINEERING CENTER  *
: 609 SECOND STREET :
¥ %

*

X

I} N W R e

DAVIS, CALIFORNIA 95616
(916) 756-1104

FKKKAOKRAKAKKARKAAORK KKK AR KKK KKK KK KK KK

RUN DATE 06/27/1994 TIME 19:03:59 :

*
KKK ARKKKOKKAOR KK RKOKKIOK KK AKKAAOK KKK KKK K X

GRAND VIEW SUBDIVISION
HISTORIC CONDITION
2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)

510 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 22JUNS4  STARTING DATE
ITIME 1200 STARTING TIME
NO 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 23JUN94  ENDING DATE

NDTIME 1255 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA SOUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

KKK KKK KK KKK KKK KKK KKK KKK KKK KKK X0KK KKK KKK XOKXK 0Kk KKK KK KKK KKK KKK KKK KKK KKK KKK 0Kk KRk KoKk 0kk KoKk KKk KoKk KRk kKX

KRARAKAKARAOK KKKk
b3 *
KK * OF1 *
* X
HRAKKKKKRRKKKRK
8 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1pLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISV 110 FIRST ORDINATE PUNCHED OR SAVED
154V2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

9 B8A SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ..vien eenevnevnnen.an TP=40 Lo oo L TPHS L
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY 4-DAY  7-DAY 10-DAY
.10 19 .34 42 417 .55 .64 10 .00 .00 .00 .00

STORM AREA = .02 'R \ S
—

i1 18 AN INRS RATE



CRYNER 91.00 CURVE NUMBER
" RTIMP .00 PERCENT IMPERVIOUS AREA

L]
120D 5CS oxmgﬁgéONLEss UN{I?RAfKG
L kX
UNIT HYDROGRAPH
30 END-OF-PERIOD ORDINATES
- 1 4. 8. 13. 16. 17. 16. 12. 9.
§ 5. 4. 3. 2. 2. 1. 1 1. 1.
0 0. 0. 0. 0. 0. 0. 0 0. 0.
L KKK KKK KK KKK KKK
HYDROGRAPH AT STATION OF1
- TOTAL RAINFALL = .70, TOTAL LOSS = .53, TOTAL EXCESS = AT
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
, (CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
- 1. 12.58 (CFS) 0. 0. 0. 0.
(INCHESB 148 .169 169 .169
4 (AC-FT 0. 0. 0. 0.
=S50 -Basind CUMULATIVE AREA = .02 SQ MI
"oF1l o ‘i:eELc>JIIL<31' Srre
-
KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK kX kKX KKk kkk Kokk Xkk KKK kkk Xkk
- HORRKKRAORRKARKK
X X
13 KK X DITCH2? *
* X
- KRAKKAOK KKK A KKK
15 KO OUTPUT CONTROL VARIABLES
4 IPRNT 3 PRINT CONTROL
- 1PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
- ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
-
HYDROGRAPH ROUTING DATA
- 16 RD MUSKINGUM~CUNGE CHANNEL ROUTING
17 RC NORMAL DEPTH CHANNEL
ANL .035 LEFT OVERBANK N-VALUE
ANCH 025 MAIN CHANNEL N-VALUE
- ANR 035 RIGHT OVERBANK N-VALUE
RLNTH 1770. REACH LENGTH
SEL .0100 ENERGY SLOPE
- ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
~=~ LEFT OVERBANK === 4 ==——n~ MAIN CHANNEL ~—-=-mv + === RIGHT OVERBANK ---
19 RY ELEVATION 4742.00 4742.00 4741.50 4739.50 4739.50 4741.50 4742.00 4742.00
1§ RX DISTANCE 100.00  110.00  111.00  113.00  113.50  115.50  116.50  126.50
XkKX
. COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .00 .01 .01 .02 .03 .04 .05 .07 .08
V OUTFLOW .00 10 .35 .16 1.35 2.13 3.13 4.37 5.87 7.64
- ELEVATION  4738.50 4739.63 4739.76 4739.89  4740.03 4740.16 4740.29 4740.42 4740.55 4740.68
STORAGE A0 A A3 .15 AT .20 .22 .25 .28 .31
OUTFLOW 9.70 12.08 14.78 17.83 21.24 25.03 30.02 35.72 41.95 48.73
- ELEVATION  4740.81 4740.94 4741.08 4741.21 4741.34  4741.47 4741.60 4741.73 4741.86 4742.00
COMPUTED MUSKINGUM-CUNGE PARAMETERS
i COMPUTATION TIME STEP
-~ ELEMENT  ALPHA M 0T DX PEAK  TIME TO VOLUME  MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

Ri1-b

-~ MAIN 3.00 221.25 110 765.00 17 249



INTERPOLATED 70 SPECIFIED COMPUTATION INTERVAL

-
MAIN 5.00 1.10 765.00 AT
-
CONTINUITY SUMMARY (AC~FT) - INFLOW= 1577E+00 EXCESS= .0000E400 OUTFLOW= .1577E+00 BASIN STORAGE= .5110E~03 PERCENT ERROR= -.3
-
KKK KKK KKK KK K
- HYDROGRAPH AT STATION  DITCH2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR 24 .92-HR
1. 12.175 (CFS; 0. 0. 0. 0.
- { INCHES 149 . 169 .169 169
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .02 50 M]
-

W OREE OEEE R R KKK KX JOKK RRK KK 00K KKK KKK 0K J0KK J0KK 00K KKK KKK KKK KKK KK KK KKK KKk Kokk okk K0kX ok kKK KoKk KKk Kokk KKk

BRRERRRRR R
- X X
20 KK X A X
X *
KHKKKKKKAOKKKORK
[ ]
22 X0 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOTY 1 PLOT CONTROL
L OSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
[oUT 21 SAVE HYDROGRAPH ON THIS UNIT
15AV1 110 FIRST ORDINATE PUNCHED OR SAVED
] 18AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
- SUBBASIN RUNOFF DATA
23 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
-
PRECIPITATION DATA
24 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
- HYDRO-35 ...,  ooeiiiiion.e. TP-40 o e TP-49 . .........
5-MIN 15-MIN 6O-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
A0 1 .34 A2 AT .55 .64 .10 .00 .00 .00 .00
- STORM AREA = .04
25 LS SCS LOSS RATE
STRTL .15 INITIAL ABSTRACTION
- CRVNBR 93.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
26 UD SCS DIMENSIONLESS UNITGRAPH
- TLAG 1.10 LAG
XXk
- UNIT HYDROGRAPH
68 END-OF-PERIOD ORDINATES
0. 1. 2. 3. 5. 6. 9. 1. 13. 15.
16. 17. 17. 17. 11. 16. 18. 15. 14 12.
bd 1. 9. 8. T. 6. 6. 5. 5. 4 i,
3. 3. 2. 2. 2. 2. 2. 1. 1 1.
1. 1. 1. 1. 1. 1. 0. 0. 0 0.
0. 0. 0. 0. 0. 0. 0. 0. 0 0.
- 0. 0. 0. 0. 0. 0. 0. 0.
XXX R 3 XXX XKk KKK
- HYDROGRAPH AT STATION A
TOTAL RAINFALL = .70, TOTAL LOSS = .47, TOTAL EXCESS = .23 R \ -— 7

ek FLAW TIHE MAXTMIM AVERADE FINW



2. 13.33 CFS 1. 0. 0. 0.
- (INCHES 200 230 230 230
1 (AC-FT 0. 0. 0. 0.

B -PASIN CUNULATIVE AREA = .04 5O MI
- V/4 A“

KKK KKK KKK KKK KKK KKK KK 0KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KkK KKK Kokk

-
AAOKKRK KR AOK KKK
X X
- 2TKK  * A X
X b 3
KKKKAOKKOKKK KKK K
- 23 K0 OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH i PUNCH COMPUTED HYDROGRAPH
| 1007 21 SAVE HYDROGRAPH ON THIS UNIT
15V 110 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT 083 TIME INTERVAL IN HOURS
30 HC HYDROGRAPH COMBINATION
- 1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
okok
. XK KKK KEX XkK XXX
HYDROGRAPH AT STATION A
W PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2HR  24.92-HR
3. 13.08 (CFS) ) 0. 0. 0.
N (INCHES) 185 213 213 213
- 5 (AC-ET) N i’ 1 1
om oF CUMULATIVE AREA = .06 SO MI

- ’62)'22:1_ o ‘\lhlj 49;‘&:\

KRK KKK KKK KKK KKK KKK KX KKK KKK KKK KKK KKK KKK KX KKK KKK KKK XKk KKk KKK KKK KKK KKk kK KKK Kok X0k KKk KKK KKK kK Kokk Kok

-
KKKKAOK KR KKK KKK
X X
- KK X OF2 *
X b
KOKKFAOKKKK KKK K
- 33K OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- TPNCH i PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV] 110 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
- TININT 083 TIME INTERVAL IN HOURS
= SUBBASIN RUNOFF DATA
L]
3 B4 SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA
- PRECIPITATION DATA
35 PH DEPTHS FOR  0~PERCENT HYPOTHETICAL STORM
..... HYDRO-35 +ovooe oo TPmD oo TP
- BIMIN 15-MIN GO-MIN 2<FRTIERTT G-HR 12-FR24-R  2-DAY T 4-DAY  7-DAY 10-DAY
019 3¢ 42 41 55 64 .70 o0 .00 .00 .00
y STORM AREA = .02
[ )
36 LS 505 L0SS RATE
STRTL 20 INITIAL ABSTRACTION “:Z\ \ - ‘EE>
CRVNBR 91700 CURVE NUMBER

" RTIMP .00 PERCENT IMPERVIOUS AREA



3w S5CS ULMENSIONLESS UNITGRAPH
o, TLAG .18 LAG

- 78
f ]
XKk
UNIT HYDROGRAPH
- 49 END-OF-PERIOD ORDINATES
0. 1, 2. 3. ) 1. ) 10. ", 1.
", 10 q. 8 7 6. 5 ‘. 3. 3.
3. 2 2 2 1 { 1 1 1 i
- 0 0 0. 0 0 0. 0 0. 0. 0.
0. 0 0. 0 0 0. 0 0. 0.
XXX XKX XXX XXX XKk
£
HYDROGRAPH AT STATION  OF2
TOTAL RAINFALL = .70, TOTAL LOSS = .53, TOTAL EXCESS = .17
-
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1. 13.00 (CFS 0. 0. 0. 0.
- (INCHES 46 168 169 169
T (AC-FT 0. 0. 0. 0.
P » CUMULATIVE AREA = .02 S0 MI
- OFZ \avo ;
PeosecT SYTL

s KEX KR 0RE KK EK XK KKK KKK KKK J0RX 0K KKK J0RK KKK KKK 0K KKk KKK KK KKK KKK KKK KKK kK 30RK KKK KKK KKK KKK KKK KKK KKK KKK

. KARKKKAKKK KKK KKK
- X X
B X ormow X
KAKAKAKKAKA KK KK A K
[ )
40 K0 OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
- 0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH i PUNCH COMPUTED HYOROGRAPH
T00T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV 110 FIRST ORDINATE PUNCHED OR SAVED
- 15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TININT .083 TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
41 RD MUSKINGUM-CUNGE CHANNEL ROUTING
- 42 RC NORMAL DEPTH CHANNEL
AL 7035 LEFT OVERBANK N-VALUE
ANCH "025 MAIN CHANNEL N-VALUE
ANR "035 RIGHT OVERBANK N-VALUE
- RLNTH 700, REACH LENGTH
SEL 0120 ENERGY SLOPE
ELMAX "0 WAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
- CROSS-SECTION DATA
em LEFT OVERBANK —m- 4 =mmmmm MAIN CHANNEL ——----- + ——= RIGHT OVERBANK ---
44 RY ELEVATION 4734.00  4734.00 4733.50 4731.50 4731.50 4733.50 4734.00  4734.00
43 RX DISTANCE 10000  110.00  111.00  113.00  113.50  115.50  116.50  126.50
- XXX
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
- STORAGE .00 00 .00 01 01 01 02 .02 .03 .03
OUTFLOW 00 1 39 83 14T 233 343 479 643 8.37
ELEVATION 731,50 4731.63 4731.76 473180 4732.03 473216 4732.20 4732.42  4732.55  4732.68
-
$TORAGE .04 05 .05 .06 07 .08 .09 A0 A 12
OUTFLOW  10.63  13.23  16.20  19.5¢  23.21  27.42  32.88 3913  45.95  53.38
ELEVATION 473281 4732.04 4733.08 4733.21 4733.34 4733.47 4733.60 4733.73 4733.85 4734.00
-
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M o7 DX PEAK  TIMETO  VOLUME  MAXIMUM
i PEAK CELERITY
(MIN)  (FT)  (CFS)  (MIN) (IN) (FPS)
MAIN 4.25  350.00 86 786.25 AT 2.39 R\—'q



INTERPOLATED 10 SPECLIFLED COMPUTATIUN INIERVAL
MAIN 5.00 .86 785.00 A7
W CONTINUITY SUMMARY (AC-FT) - INFLOW= .1681E+00 EXCESS= ,00Q0E+00 OUTFLOW= .1679E+00 BASIN STORAGE= .2035E~03 PERCENT ERROR= .0

- kK XKk XKk 3.8 1 *kk

HYDROGRAPH AT STATION  DITCH1

W PEAK FLOW TIME MAXIMUM AVERAGE FLOMW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1. 13.08 {CFS) 0, 0. 0. 0.
{ INCHES) . 146 . 168 .168 .168
- (AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .02 S0 MI
-

KRK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KRk 0k kkk kkk ok okkk ks kokok ok okk KKk kokk Kok kokk kkok kK ok

]
FAOKROROK KRR KKK K
X *
- 45KK X 0F3 *
X X
JORK KKK K KRR KKK
- 47 K0 OUTPUT CONTROL VARIABLES
IPRNT 3° PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH i PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV 110 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
]
48 84 SUBBKSIN CHARACTERISTICS
TAREA 100 SUBBASIN AREA
- PRECIPITATION DATA
49 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYORO-35 oooos oo TR RS
- BIMIN 15-MIN GOSMIN BRTTISARTT g-HR 1SR 2HR  2S0AY T A<DAY  1-DAY10-DAY
0019 34 T Car Tss s S0 T 0 00 .00 .00
STORM AREA = .00
L]
50 15 505 L0SS RATE
STRTL 27 INITIAL ABSTRACTION
| CRVNBR 88.00 CLRVE NUMBER
- RTINP "0 PERCENT IMPERVIOUS AREA
51 0 SCS DIMENSIONLESS UNITGRAPH
TLAG 80 LAG
i
P3¢ 3
UNIT HYDROGRAPH
- 50 END-OF-PERIOD ORDINATES
0. 0. :. . . 2. 3 3, 3
3 3 2! 2 2 2 i i i |
1 i " 0 0 0 0 0 0 0
- 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
KK ¥EK KKK XXX KKK
\
/ OF 3 lNTb HYDROGRAPH AT STATION  OF3
TE?‘E‘RAINFALL = 70, TOTAL L0SS = .60, TOTAL EXCESS = .10
PEAK FLOW  TINE MAXIMUM AVERAGE FLOW
£s) (HR) o8 24-HR MR 24.92-HR ] — \ (:)
-*-£;- 13.08 (CFS) 0. 0 0

[ INCHES) oss 101 101 101



- CUMULATIVE AREA = .00 50 MI
- FHK KKK JOKK 0K RIOK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK
KKK KA KKK KK KK
- X *
52 KK OF3 X
X X
) FoRR KKK KKk KK KK
[ ]
54 K0 OUTPUT CONTROL VARTABLES
IPRNT 3~ PRINT CONTROL
- IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH I PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
o 15V 110 FIRST ORDINATE PUNCHED OR SAVED
1542 300 LAST ORDINATE PUNCHED OR SAVED
TININT .083 TIME INTERVAL IN HOURS
- oo HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
, XXX
]
KKK KKK KKK XKXK b3 4 4
- HYDROGRAPH AT STATION  OF3
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR TR 24.92-HR
o 1. 13.08 (CFS) 0. 0. 0. 0.
- 9 (INCHES) 134 455 155 156
w o (ACFD) 0. 0 0. 0,
_ Sovw OF OFZ (uuiaTIvE AREA = .02 SO MI
- o "
Awd 0F3" 1 PRoJtCTSoe
W okk REX KK JOE 0K KK KKK KKK KK K0KK KKK KKK 0K KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK
AR KKK KKK KK KK
| * %
56 KK 0F3
X X
KAKKKAKAKKR KKK K
-
58 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
» IPLOT 1 PLOT CONTROL
- 0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH I PUNCH COMPUTED HYDROGRAPH
T00T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED
- 13AV2 300 LAST ORDINATE PUNCHED OR SAVED
TININT 083 TINE INTERVAL IN HOURS
- 5o HYDROGRAPH COMBINATION
1COMP 2 NUMGER OF HYDROGRAPHS TO COMBINE
XK
XXEKK XXX KKK XKX XKk
- HYDROGRAPH AT STATION  OF3
BEAK FLON  TIME MAXIHUM AVERAGE FLOW
(CFS) (HR) 5-HR 24-HR TR 20.92-HR
- i 13.08 (s . 0. 0. 0
(INCHES 76 196 196 196
(AC-FT) I, T T 1
Y CUMULATIVE AREA = .08 SO MI

Sum oF “oF 1, 0FZ, OF3 And A" Ri-11

B Lk wEE REE OREE OREE ORRE RRE RREK RRE BKE REX BER KB KK RRK KRR KKK KEE BRX KRR KX REE KRR KK KKK RRK RKK KRK RKE KEXK KKK KKK KKX



£ ]

aokkkkkkkkokkkk
X *

60 KK : DITCH3 :
KIRKKKAKKRKKKK
62 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
fout 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 110 FIRST ORDINATE PUNCHED OR SAVED
SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
HYDROGRAPH ROUTING DATA
63 RD MUSKINGUM-CUNGE CHANNEL ROUTING
64 RC NORMAL DEPTH CHANNEL
ANL 035 LEFT OVERBANK N-VALUE
ANCH 025 MAIN CHANNEL N-VALUE
ANR .035 RIGHT OVERBANK N-VALUE
RLNTH 1480. REACH LENGTH
SEL .0070 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
-~ LEFT OVERBANK --= + ~w-—wm MAIN CHANNEL ----—e- + -—= RIGHT OVERBANK ---
86 RY ELEVATION  4726.00 4726.00 4725.50 4723.50 4723.50 4725.50 4726.00 4726.00
65 RX DISTANCE 100.00  105.00 110,00  113.00  114.00  117.00  122.00  127.00
KX
COMPUTED STORAGE-QUTFLOW-ELEVATION DATA
STORAGE .00 .01 .01 .02 .03 .04 .06 07 .09 N
QUTFLOW .00 .18 .60 1.27 2.21 3.45 5.02 §.93 9.23 11.92
ELEVATION  4723.50 4723.63 4723.78 4723.89 4724.03 4724.16  4724.29 4724.42 472455 4724.68
STORAGE 13 16 .18 .21 .23 .28 .30 .35 40 A7
QUTFLOW 15.05 18.82 22,66 27.20 32.26 37.86 45.23 53.87 63.69 74.90
ELEVATION  4724.81 4724.94  4725.08 4725.21 4725.34 4725.47 4725.60 4725.73  4725.86 4726.00
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M i) DX PEAK  TIME TO VOLUME ~ MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
MAIN 5.00 493.33 3.88  790.00 .20 2.89
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 5.00 3.88  790.00 .20

CONTINUITY SUMMARY (AC~FT) ~ INFLOW= ,8523E+00 EXCESS= .0000E+00 OUTFLOW= .8502E+00 BASIN STORAGE=

HhK kK XKk KKK XXX
HYDROGRAPH AT STATION  DITCH3
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) gHR) 6-HR 24-HR 72-HR 24 .92-HR
4, 13.17 (CFS) 1. 0. 0. 0.
(INCHES) 170 195 195 .195
(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = .08 50 MI

.3213E-02 PERCENT ERROR=

K KKK KKK KKK KKK KKK KKK kKK KKK KKK KKk K0kk 0Kk 0Kk ok KoKk J0kK ok KKk kkok ok Kok Kook ok kkk kkk kkk oKk kK KKK K0kK K0kK KKk

XRAKKIORRK KKK K
X X
R7 KK * f X%

R1-\2



HRKRRRARKAKK KKK

69 KO QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 1 PLOT CONTROL

0SCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 1 PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 110 FIRST ORDINATE PUNCHED OR SAVED
[SAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

70 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

T PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ..oev wveverrnnenes TPB0 toviiiiiiniies  eenennnn.n. TP-88 Liini. ..
S5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY  4-DAY 7-DAY 10-DAY
A0 19 34 42 417 55 .64 .70 .00 .00 .00 .00
STORM AREA = .04
T2 LS SCS LOSS RATE
STRTL .13 INITIAL ABSTRACTION
CRVNER 94.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
73 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.08 LAG
*kk
UNIT HYDROGRAPH
67 END-OF-PERIOD ORDINATES
0. 1. 2. 3. . 6 8. 10. 12. 1.
15. 15. 1. 18. 15, 15 . 13. 12. 1.
q. 8. 7. 6. 6. 5. 4 4. 3. 3.
3. 2. 2. 2. 2. 1. 1 1. 1 1.
1. i {. 1. 0. 0. 0 0. 0 0.
0. 0. 0. 0. 0. 0 0 0. 0 0.
0. 0. 0. 0. 0. 0 0
XkX XkX *kXK *kx KKK
HYDROGRAPH AT STATION B
TOTAL RAINFALL = .70, TOTAL LOSS = .43, TOTAL EXCESS = .27
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR  24.92-HR
2. 13.25 (CFS) 1. 0. 0. 0.
(INCHES) 235 1269 .269 .269
(AC-FT) 0. 1. 1. 1.
So@ - BB CUNLATIVE AREA = .04 SO MI

” B\\

KKK KKK KEK KKK OOKK KK KKK 0K KK KK kX 0K K0k KKK Xokk okk kkok J0kk Kk Kk kK KK KKK KKK KKK Kok Kk KKK kK KKK KKK KKK Kk

KRKKKKRKRNKK KK
X b3
UKK x g x
X X
KAKKKRKKIOKK KKK
76 K0 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
TPNCH 1 PUNCH COMPUTED HYDROGRAPH
10T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIHINT 083 TIME INTERVAL IN HOURS

17 HC HYDROGRAPH COMBINATION — \
ICoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE



- KKK KKK KKK KKK , XKk

HYDROGRAPH AT STATION 8
w PEAK FLOW  TINE MAXIMUM AVERAGE_FLOW
(CFS) (HR) 6-HR 24-HR 72-HR  24.92-HR
6. 13.25 (CFS) 2, 1. 1. 1.
(INCHES)  .189 218 218 218
- (AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .12 SQ MI

- 6Um of 5015-5961% ”OF:L ,OFZ ,OFE, A Al\d B“

KKK KK KK KR KK KKK KKK KKK KKK KKK KKK K0 0KK KKK KKK 0K KIOK 0Kk KKk KK ok okk Kok ik ok okk KRk Rk kK Kokk KKK ok kokk

-
XRRKRKRKKAOKKKKK
- X X
X 3
- TEKE X c X
kR RRKRKKKRKK
- 80 KO OUTPUT CONTROL VARTABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0, HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
15AV1 110 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT 083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

bl Tl SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

-
82 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 . .ovve vovevmnnnnnens TP=A0 et e TP-48
s EMIN 15-MIN 60-MIN  2-HR  3-HR ~ 6-HR 12-HR ~24-HR 2-DAY ~4-DAY 7-DAY 10-DAY
- A0 19 L34 42 4T .55 .54 0 .00 .00 .00 .00
STORM AREA = .02
- g3 (5 SCS LOSS RATE
STRTL .13 INITIAL ABSTRACTION
CRVNBR 94.00 CURVE NUMBER
i RTIMP .00 PERCENT IMPERVIOUS AREA
84 UD SCS DIMENSIONLESS UNITGRAPH
| TLAG 1.05 LAG
- kK
UNIT HYDROGRAPH
N §5 END-OF-PERIOD ORDINATES
- 0. 1. 1, 2. 3, ‘. §. 1, 9. 10.
10. 1. 1. 1. 10. 10. 9 9. 8. 7.
5. 5. 5. ‘. ‘. 3. 3 3. 2. 2.
y 2. 2. 1. 1. 1. 1. 1 1. 1. 1.
- 0. 0. 0. 0. 0. 0. 0 0. 0. 0.
0. 0. 0. 0. 0. 0. 0 0. 0. 0.
0. 0. 0. 0. 0,
- HH0k XXX KKK XXX b § ¢ 4
HYDROGRAPH AT STATION ¢
- TOTAL RAINFALL = .70, TOTAL LOSS = .43, TOTAL EXCESS = .27
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) §-HR 24-HR T2-HR  24.92-HR
- 2. 13.25 (CFS; 1. 0. 0. 0.
( INCHES .236 .269 ,268 ,269
(AC-ET) 0. 0. 0. 0.

- =
S0 -BasIN  CUHULATIVE AREA = .02 S0 M1

112:'l| 1:2\ |~ \!fx"



85 KK

87 K0

88 HC

JkiokokkkKk KRk

X X
X C *
X ¥
KRRRKIKIRIRRAK

OUTPUTICONTROL VARIABL%S

TIMINT

2
1
1
10

300
.083

0.
2

HYDROGRAPH COMBINATION
Icomp 2

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED

TIME INTERVAL IN HOURS

NUMBER OF HYDROGRAPHS TO COMBINE

*kx

KRR OROKOORROROOOKORK RO R RO ORROKR RO R RO RORKROR KRR RO RORKKK K

DA MON HRMN ORD

22 JUN
22 JUN
22 JWN
22 JUN

22 JUN
22 JUN

22 JUN
22 JUN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JWN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JIN
22 JUN
22 JUN
22 JUN
22 JUN

a0 dHN

1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1300
1308
1310
1315
1320
1325
1330
1335
1340
1345
1350
1355
1400
140%
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1500
1505
1510
1515
1520
1525
1530
1535
1540
1545
1550
1555
1600
1605
1610
1615
1620

{ent

B D 0D DO 00 ~F T £ €5 OO

FLOW
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HYDROGRAPH AT STATION
SUM OF 2 HYDROGRAPHS

R ACOOOCKROOICIORICKCI O KICKIOIOKKORKKOKKKOKIOKIOIORIIORIOKIIRIOKIOKK KKK KKK KKK KKK IOKIKKK KKK KK KOKIKKRKK AR K KK A AR KKK Kk Kok kKoK ok ok k

DA MON HRMN ORD

22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JIN
22 JUN
22 JUN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN

N4 HI

1815
1820
1825
1830

1915
1920
1925
1930
1935
1940

2000
2005
2010
2015
2020
2025
2030
2035
2040
2045
2050
2055
2100
2105
2110
2115
2120
2125
2130
2135
2140
2145
2150
2155
2200
2205
2210
2215
2220
2225
2230
2238

9940

— bk ek b A ok ek e O
DD OO0 —J O LI 8 0D O wd O O

FLOW
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DA MON

23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN

2% N

HRMN

0030
0035
0040
0045
0050
0055
0100
0105
0110
0115
0120
0125
0130
0135
0140
0145
0150
0155
0200
0205
0210
0215
0220
0225
0230
0235
0240

FLOW

e b e e e b d e b e A DO OO 0O BO A0 0D A0 OO 8O OO RO D QD D L) QS L0 P P P D (N OO O O O ] 3 3 00 €0 CO ©0 00 1 3 ON LT P ) 0O
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DA MON HRMN

23 JUN 0645
23 JUN 0650
23 JUN 0655
23 JUN 0700
23 JUN 0705
23 JUN 0710
23 JUN 0715
23 JUN 0720
23 JUN 0725
23 JUN 0730
23 JUN 0735
23 JUN 0740
23 JUN 0745
23 JUN 0750
23 JUN 0755
23 JUN 0800
23 JUN 0805
23 JUN 0810
23 JUN 0815
23 JUN 0820
23 JUN 0825
23 JUN 0830
23 JUN 0835
23 JUN 0840
23 JUN 0845
23 JUN 0850
23 JUN 0855
23 JUN 0900
23 JUN 0905
23 JUN 0910
23 JUN 0915
23 JUN 0820
23 JUN 0925
23 JUN 0830
23 JUN 0935
23 JUN 0940
23 JUN 0945
23 JUN 0950
23 JUN 0955
23 JUN 1000
23 JUN 1005
23 JUN 1010
23 JUN 1015
23 JUN 1020
23 JUN 1025
23 JUN 1030
23 JUN 1035
23 JUN 1040
23 JUN 1045
23 JUN 1050
23 JUN 1055
23 JUN 1100

23 JUN 1108
22 N 1410

ORD

226
221
228
229
230
231
232
233
234
235
236
231
238
239
240
241
242
243
244
245
248
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
260
267
268
269
270
2N
272
273
274
275
276
21
278

MG

FLOW
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22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JWN
22 JUN

1858
1700
1705
1110
1715

1810

<)

(32
OOODOOOOOOOCOEOIODOCOOEs
e e e 4 e 4 e e e e e e e 4 e e e e

22 JUN 2255
22 JUN 2300

% 0 2

22 JUN 2315
22 JUN 2320
22 JUN 2325
22 JUN 2330
22 JUN 2335
22 JUN 2340
22 JUN 2345
22 JUN 2350
22 JUN 2355
23 JUN 0000
23 JUN 0005
23 JUN 0010
23 JUN 0015
23 JUN 0020
23 JUN 0025

I W B P I I I M I I M I I I I I I M K

22 JUN 2250 1

150

A A D OO OO O OO
PSS
W I I I I I I M I I I I} I I I W I N MR x

23 JUN 0505
23 JUN 0510
23 JUN 0515

3 90N B3

23 JUN 0530
23 JUN 0835
23 JUN 0540
23 JUN 0545
23 JUN 0550
23 JUN 0855
23 JUN 0600
23 JUN 0605
23 JUN 0610
23 JUN 0615
23 JUN 0620
23 JUN 0625
23 JUN 0630
23 JUN 0635
23 JUN 0640

206
207
208

3

211
212
213
214
215
216
2117
218
219
220
2
222
223
22
225

b b o wd b ek bk o ek b h b hh kb
P T T

I I I I K N K F I WK I K I I e M ;K KWK %

23 JUN

1120

23 JUN 1125

23 JUN

3 40

23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN

1130

it

1145
1150
1155

300

(%3

“©>

[~=1
OO OOOOOOOOOOOODRMOD
4 e s e e e e e e 4 a4 e s+ e e e s e+ .

ook kokokokKIKIRIRIOIK K KIORKKIORIOKKK KK KoKk IOKIOKKRKIKIKKOKKKKKK ORIk Kk ROK KRRk ok kkkIokkskkkokkokokkkkkokkkk ok xok

PEAK FLOW
(CFS%

TIME

(HR)

13.25 (CFS)
(INCHES)
(AC-FT)

CUMULATIVE AREA =

FLOW
T2-HR

1.
227
2.

MAXIMUM AVERAGE
6-HR 24-HR
3. 1.
.197 227
1. 2.
.14 80 MI

24.92-¥R
.27
5.

6\:"\ of ALL Sur- s

‘0F1, oF2z, 0F 3, A, Band C"

FLO\.J Dusc.\-\mwed AT SpothoesT Corrxr. oF B.o's;_c-r
D&A(I\lk'o¢ Anld [RR\LATION DIT'CH ALOVG 26 EOAd

INTO



0

DAHRMN PER’

221200

- 221205

221210
221215
221220
221225

w 221230

221235
221240

221245
y 221250
221255
221300
221305
221310
221315
221320

221810

MAERRE4

STATION C
(0) gUTFLOW

...........................................................

...........................................................

..........................................................

...........................................................

...........................................................

............................................................

............................................................



201825

221830

221835

221850
221845
221900
221905
221910
221915
221920
221925
221930
221935
221940
221945
221950
221955
222000
222005
222010
222015
222020
222025
222030
222035
222040
2220435
222050
222055
222100
222105
222110
222118
222120
222125
222130
222135
222140
222145
222150
2221585
222200
222208
222210
222215
222220
222225
2030

222238
2040
222245
222250
222255
222300
2223035
222310

222315
222320
222325
222330
222335
222340
222345
222350
222355
230000
230005
230010
230015
230020
230025
230030

230038
230040
230045
230050
230055
230100
230105
230110
230115
230120
230125
230130

bR KIS
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230340 189. . 0.
230345 190. . 0 . . . . . . . . . . .
230350 181, . . ... ... A
- 230355 192, . 0 . . . . . . . . ) . .
230400 193, .0
230405 194. .0
230410 195. .0
- 030415 196, .0
230420 197, .0
230425 198, .0
o 230430 199, .0
230435 200. .0 . . . . . . . . . . .
230440 201, . . . . . 0 o e e e e e

we 230535 212
230540 213.
230545 214
230550 215.

- 230555 216.
230600 217.
230605 218,
230610 219

w 230615 220
230620 221, . . .
230625 220.
230630 223.

- 230635 224,
230640 225.
230645 206.
230650 221,

w 230655 228,
230700 229.
230705 230.
30710 231, . .

we 230715 232.
230720 233,
230725 234.

. 230730 235.

" 230735 236.
230740 231,
230745 238.

230750 239.

w 330755 240.
230800 241. .
230805 242.

230810 243,

w 230815 244.
230820 245.
230825 246.
230830 247.

- 230835 248.
230840 249.
230845 250
230850 251, .

aw 2NARKE 9K2

OO OoOOoOO

........................................................

COOOOOOD
v e e e . "

OO0

......................................................

DOOOoO

OOOOO O

.........................................................
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330930 259.

230935 260,
230940 261,
230945 262.
230950 263,
230955 264,
231000 265.
231005 266.
231010 267.

231025 270.

231030 2™,

231035 272,
231040 273,
231045 274,
231050 278,
231055 276,
231100 277.
231105 278,
231110 279,
231115 280.
231120 281.
231125 282,
231130 283,
231135 284,
231140 285,
231145 286,
231150 287,
231155 288,
231200 289,
231205 2890,
231210 291,
231215 292,
231220 293,
231225 294,
231230 295,
231235 296
231240 297,
231245 298,
231250 299,
231255 300.

0
0
0
0
.0
0
0
0
~0

.

COCOOOOOTOOOOOOOCOODUCOOOOODOOCOTCOCODOOT
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OPERATION

HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AY
HYDROGRAPH AT
2 COMBINED AT

STATION
OF1
DITCH2
A

A

0F2
DITCHI
0F3
0F3
0F3
DITCH3
8

8
€
¢

PEAK
FLOW

—
.

—
.

0 oo < L] . -
. . . N . .

FLOW IN CUBIC FEET PER SECOND

RUNOFF SUMMARY

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PE

AK
12.58
12.75
13.33
13.08
13.00
13.08
13.08
13.08
13.08
13.17
13.25
13.25
13.25
13.25

AVERAGE FLOW FOR MAXIMUM PERIOD
24-HOUR

0.

6-HOUR
0.

—

<> [=—=1 < (=) Lo < (=3 L3 <
. . . . . . . . .

12-HOUR

<

— o —
. . .

o << Lo~} L) o L =1 = L =1 [ =3
. . . . . . B . . .

BASIN
AREA

.02
.02
.04
.06
.02
.02
.00
.02
.08
.08
.04
.12
.02
14

MAXIMUM TIME OF
STAGE MAX STAGE

Rl-21



SUMMARY OF KINEMATIC WAVE - MUSKINGUM—CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT 01 PEAK  TIME TO VOLUME 07 PEAK  TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)
DITCH2  MANE 3.00 1,10 765.00 A7 5.00 .10 765.00 A7

CONTINUITY SUMMARY (AC~FT) - INFLOW= .1577E400 EXCESS= .0000E+00 OUTFLOW= .1577E400 BASIN STORAGE= .5110E-03 PERCENT ERROR=
DITCH1 MANE 4.25 .86 786.25 AT 5.00 .86 785.00 A7

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .1681E+00 EXCESS= .0000E+00 OUTFLOW= . 1679E+00 BASIN STORAGE= .2035E-03 PERCENT ERROR=
DITCH3 MANE 5.00 3.88  790.00 .20 5.00 3.88  790.00 .20

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,8523E+00 EXCESS= .0000E+00 QUTFLOW= .8502E+00 BASIN STORAGE= .3213E-02 PERCENT ERROR=

XXX NORMAL END OF HEC-1 **x
-

Kl-z272



KIRRKKAKRIRKAKKKIAKRKRKKRARK KKK K KKKK KK RKAKAKKKAK IO KKK ORI K AR AR AR KR IR KKK KK

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1980
VERSION 4.0

RUN DATE 06/27/1994 TIME 16:01:49

KHOKRKRAKKKKAKARKKKK KA OKAKKK KKK KKK KKK KKK KKK

* *
X U.5. ARMY CORPS OF ENGINEERS *
X HYDROLOGIC ENGINEERING CENTER  *
* 609 SECOND STREET ¥
* DAVIS. CALIFORNIA 85616 *
* {916) 756-1104 X
* *
X x

* X
X X
* X
X *
* *
X *
* *
X X Aok kkkAkKKKK KKKk ok K KOKOKK K KKK K K Kk Kok ok ok Kok X

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC16S, HEC1DB, AND HECTKW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT?7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREOUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Lyaroric 0OVYenn SToRMA
Q OI\S:& Z.

Rz2-1



LINE

T G OO -

HEC-1 INPUT

PAGE 1

11 RN oo 2o, E A Soo | TS Toooo, B.oionln 9...... 10

ID  GRAND VIEW SUBDIVISION
ID HISTORIC CONDITION

ID 100 YEAR 24 HOUR STORM (GRégg JUNCTION URBANIZED AREA D-D-F DATA)

IT 5 22JuNgd 1200

10 5 2 0

X XRRKKKRKKE

KK OF1

KM  Basin runoff calculation for  OF1

Ko 3 1 0 1 2 110
BA 0.0175

PH 0 0.3 076 1.3 1.40
LS 91

Up  0.304

X KROKRRKAKK

KK DITCH2

KM Muskingum-Cunge channel routing from cP1
gg 3 1 0 1 21 110

RC 0.035 0.025 0.035 1770 0
RX 100 110 111 113 ;

RY 4742 4742 4741.5 4739.5 4
X KRRORRKRKK

010
13.5  115.5
39.5 4741.5

KK A

KM Basin runoff calculation for A

Ko 3 1 0 1 21 110

B4 0.0407

PH i 0.39 0.76 1.34 1.40

LS 93

up  0.673

X RRKRKRKRKK

KK A .

KM  Combining two hydrographs at control point

KO 3 1 0 1 21 110

He 2

X RRRKKRIRRK

KK

KM Basin runoff calculation for  OF2

KO 3 0 1 21 110
BA 0.0187

PH 0 0.39 076 1.34 1.40
LS 91

Up  0.478

¥ R0RKKRKRKK

KK DITCH1

KM Muskingum-Cunge channel routing from cp2
go 3 1 0 1 21 110
D

RC0.035 0.025 0,035 700 0.012
RX 100 110 m 113 1135 115.5

to

300
1.44

300
116.5
4742

300
1.44

CP3

to

300

300
1.44

300

116.5

1.58

CP3

126.5
4742

1.56

cP3

126.5

1.69

1.69

2.0

Rz-Z



HEC-1 INPUT PAGE 2

LINE ... T N E I S T 6oeennn Tooeenns O 9...... 10
44 RY 4734 4734 47335 4731.5 4731.5 47335 4734 4734
K RRRRKKRKKK
45 KK 0F3
46 KM Basin runoff calculation for  OF3
41 Ko 3 1 0 1 21 110 300
48 8A 0.0048
49 PH 0 0.3 0.7 1.34 140 1.4 156 1.68 2.01
50 LS
51 Ub 0.478
X KRRRKRAKK
52 KK 0F3
33 KM  Combining two hydrographs at control point cP3
54 Ko 3 1 0 1 21 110 300
55 HC 2
X KRRKKKRRKK
56 KK 0F3
51 KM Combining two hydrographs at control point CP3
58 Ko 3 1 0 1 21 110 300
59 He 2
X KKRRKKRKKK
80 KK DITCH3
61 KM Muskingum-Cunge channel routing from CP3 to CP4
gg gg 3 1 0 1 21 110 300
64 RC 0.035 0.025 0.035 1480 0.007
65 RX 100 105 110 113 14 117 122 127
g6 RY 4726 4726 4725.5 4723.5 4723.5 4725.5 4726 4726
X XKKRRKRKKK
§7 KK 8
68 KM  Basin runoff calculation for 8
€9 Ko 3 1 0 1 21 110 300
10 BA 0.0363
71 PH 0 0.39  0.76  1.34 1.40  1.44 1.5 1.69  2.01
72 LS 94
73 Ub 0.682
X KKRRROKKKK
74 KK 8
15 KM  Combining two hydrographs at control point Che
76 KO 3 1 0 1 21 110 300
17 HC 2
¥ KRR
78 KK c
19 KM Basin runoff calculation for c
80 Ko 3 1 0 1 2 110 300
81 BA 0.0245
82 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01
83 LS 94
84 up

0.696
X ROORRRR0KK

KZ-3



HEC-1 INPUT PAGE 3

... Toerenns 2eiinint E F dooo.o... LT Bovennn. Toein,  JRIN 9...... 10
KK ¢

KM  Combining two hydrographs at control point (7

X0 1 2 0 1 21 110 300

HC 2

X AORKRKRAIRKK

11

Rz-4



KRICOKKAIORRAAIORARIORKKKKARKKOKKAKKAKAR KKK KKK
X

X
*
FLOOD HYDROGRAPH PACKAGE (HEC-1) X
SEPTEMBER 1880 *

VERSION 4.0 :
%

b

X

RUN DATE 06/27/1994 TIME 16:01:49

X
X
b
b
X
X
KRIOKKKAKKKAAOKKKKAAKK KK KKOKRIKIOKRKK KRR KK KK

GRAND VIEW SUBDIVISION

HISTORIC CONDI

100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)

510 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
[PLOT 2 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 22JUNSA  STARTING DATE
ITIME 1200 STARTING TIME
NO 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 23JUN94  ENDING DATE
NOTIME 1255 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SOUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA A

TION

CRES
TEMPERATURE DEGREES FAHRENHEIT

RokokkokkklokkokkoRkk Rk kKRR kKRR kK kK kX

X
X *
¥ U.S. ARMY CORPS OF ENGINEERS *
*  HYDROLOGIC ENGINEERING CENTER  *
* 609 SECOND STREET X
X DAVIS, CALIFORNIA 95616 X
* (916) 756-1104 X
* X
X K

okkokkokk KRRk kR KRk Rk kKo KoRK KKk Kk k

FRE KKK KKK KK KK RKE KKK KK KKK KKK 00K KKK 0K KK 0K KK J0KK KKK KKK KK KK KKK KKK 0K 0Kk kK KokK KKK KKK K0kk KKk KKK kkk

FORKAOKAOKKKKK KKK
X X
6Kk  * 0F1 X
X X
KRKAKKRKK KKK KKK
8 Ko OUTPUT CONTROL VARIABLES

IPRNT 3

1PLOT 1

0SCAL 0.

IPNCH i

T0UT 21

ISAV1 110

15AV2 300

TIMINT .083

SUBBASIN RUNOFF DATA
9 BA SUBBASIN CHARACTERISTICS
TAREA

PRINT CONTROL

PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED

TIME INTERVAL IN HOURS

.02 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS FOR

..........

.39 a6 134

1M1Ls 305 L0S5 RATE

.......

2-HR
1.40

0-PERCENT HYPOTHETICAL STORM

..........

........ TP-40
3-HR  6-HR
1.44  1.56

STORM AREA =

1.69
.02

2.01

...........

.00

...........

K2-S



CRYNGR 91.00 CURVE NUMBER
- RTIMP .00 PERCENT IMPERVIOUS AREA

12 UD SCS DIM?E&&ONLESS UNI; RAEXG
- KX

UNIT HYDROGRAPH
20 END-OF-PERIOD ORDINATES

- 3. 1. 2. 2. 23. 18. 12. 8. 5. €.
2 2. 1. 1. 1. 0. 0. 0. 0. 0.
XKk KKK kXK XKk X%k
-
HYDROGRAPH AT STATION OF1
o TOTALRAINFALL = 2.01, TOTAL LOSS = .84 TOTAL EXCESS = 1.17
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 2-HR T2-HR 24.92-HR
15, 12.42 (CFS) 2, 1. 1, 1,
- (INCHES) ~ 1.009 1,172 1.172 1.172
(AC-FT) 1. 1. 1. 1.
‘ Jobo%‘vlﬂ CUMULATIVE AREA = .02 SO MI

oF1. |nTo ProTect

HORKK 0K KK OR0K KKK 00K KK 00K KKK 0Bk KKK KK KKK KK 0K KKK KK RKX KKk kKK KKK Kkk KK okk kkk 0k XKk 0K KKk dokk Rk kK KRk

FHKKAKKKRK KKK KK
L] X *
13Kk % DITCH2 *
X *
KKAKKKKRKAKKKKK
-
15 K0 OUTPUT CONTROL VARTABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
- 0SCAL 0. HYDROSRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED
- I5AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083  TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
16 RD MUSKINGUM-CUNGE CHANNEL ROUTING
- TR NORMAL DEPTH CHANNEL
ANL .035  LEFT OVERBANK N-VALUE
ANCH 1025 MAIN CHANNEL N-VALUE
ANR 1035 RIGHT OVERBANK N-VALUE
- RLNTH 1770, REACH LENGTH
SEL .0100 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
- CROSS-SECTION DATA
~== LEFT OVERBANK === + ~=--- MAIN CHANNEL =------ + === RIGHT OVERBANK ---
19 RY ELEVATION  4742.00 4742.00 4741.50 4739.50 4739.50 4741.50 4742.00 4742.00
18 RX DISTANCE 100,00 110,00  111.00 113,00  113.50 115,50  116.50  126.50
he XKk
COMPUTED STORAGE-OUTFLOM-ELEVATION DATA
-
STORAGE .00 00 .01 01 02 .03 .04 05 07 .08
QUTFLOW .00 10 35 6 135 23 313 437 581  7.64
ELEVATION 473850 4730.63 4730.76 4739.89 4740.03 4740.16 4740.28 4740.42 4740.55 4740.68
-
STORAGE A0 A1 13 15 A1 .20 .22 .25 .28 31
QUTFLOW 970 1208 1478  17.83  21.24  25.03  30.02  35.72  41.95  48.73
ELEVATION  4740.81 4740.94  4741.08 4741.21 4741.34 474147 4741060 4741.73  4741.86  4742.00
-
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M o bX PEAK  TIME TO  VOLUME  MAXIMUM
- PEAK CELERITY
(MIN)  (FT)  (CFS)  (MIN) () (FPS) @Z
HAIN 5.00  885.00  14.95  T45.00 1.7 4.91 <:¢7



INTERPULATED TO SPECIFLIED CUMPUTATLIUN INIERVAL
MAIN 5.00 14.95  745.00 1.17
™ CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .1094E+01 EXCESS= ,0000E+00 OUTFLOW= .1094E+01 BASIN STORAGE= .6151E-03 PERCENT ERROR= -.1

- Kk XK X0k kK XKX

HYDROGRAPH AT STATION  DITCH2

i PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 4, 92~HR
15, 12.42 (CFS) 2. 1. 1.
: { INCHES) 1.009 1.173 1.173 1. 173
- (AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .02 50 MI
-

KKK KKK KKK KKK KKK KK KKK KK KKK KKK KKK 0K KKK KK KXk KK KKK KKk KKK 0Kk KKK KKK K0k Kok kKK okk ok kkk kkk Xokk kkk Kok Kk

HRRRROOOKRKK
X X
w20 KK X A X
X X
FRKKRKKRKKNKK
w22 KO OUTPUT CONTROL VARIABLES
[PRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDRQGRAPH
1oUT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 110 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED -
- TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

-
23 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
- PRECIPITATION DATA
24 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... oo 0 TP40 L TP
- S-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY  4-DAY  T7-DAY 10-DAY
.39 60 1.3 140 1.4 156 169 2.01 .00 .00 .00 .00
STORM AREA = .04
-
25 LS 5CS LOSS RATE
STRTL .15 INITIAL ABSTRACTION
CRVNBR 93.00 CURVE NUMBER
] RTIMP .00 PERCENT IMPERVIOUS AREA
26 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .67 LAG
-
XK
UNIT HYDROGRAPH
o : 42 END-OF-PERIOD ORDINATES
1. i, 1. 1. 17. 23. 26. 21. 21. 26.
24, 21, 18. 15. 12, 10. 8. 1. 8. 5.
4, 3. 3. 2. 2. 1. 1. 1. 1. 1.
- 1. 0. . 0. 0. 0. 0. 0. 0. 0.
0. 0.
KKK *x HkK KKK *kK
-, EEJN
/ 5\)& HYDROGRAPH AT STATION A
TOTAL RAINFALL = 2.01, TOTAL LOSS = .69. TOTAL EXCESS =  1.32
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR T2-HR  24.92-HR -7
2. 1275 (CFS) 5. 1. 1. 1. 2“

" fINCHERY 1433 i 320 1300 1329



- CUMULATIVE AREA = .04 SO MI

Wk KKK RKK KKK 00K 00K 00K 00K KK 00K KKK KK KK KK KKK KK KKK KK KK KKK KKK KKK KK KKK KK KK KKK KKK KR KKK KK KK kK

: KAORKKAIOKAKK KKK K
- % X
27 KK * A X
X *
N KARKAKKKKK KKK KK
e
29 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
; IPLOT 1 PLOT CONTROL
- 0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
» ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED
- 15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
w304 HYDROGRAPH COMBINATION
1coMp 2 NUMBER OF HYDROGRAPHS TO COMBINE
Fokk
E ]
XKk XXX KKK KKK XKk
- HYDROGRAPH AT STATION A
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) §-HR 24-HR 72-HR 24.92-HR
- 36. 12.58 (CFS) T, 2. 2. 2,
(INCHES; 1.096 1.276 1.276 1.276
¢EE7\)|\r-\ o (AC-FT) 3, 4. 4. 4.

R/ - 77 A \\  CUMULATIVE AREA = .06 S0 MI
w OFA. Ano A

W0k KK RK KKK KK KK KKK KK RRK 00K DK KK KK 0KK 0RK 30K KK KKK J0KK KK KKK KKK KKK 00K 0K KKK KK KK KKK 0Kk KKK KKK KKK

KKKKKK KRN KKK
L X *
31 KK * OF2 X
X X
KKK AKK KKK KK
-
33 K0 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
; IPLOT 1 PLOT CONTROL
- 0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
4 ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED
- 15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
w SUBBASIN RUNOFF DATA
34 BA SUBBASIN CHARACTERISTICS
- TAREA .02 SUBBASIN AREA
PRECIPITATION DATA
, 35 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
- HYDRO“35 .oovrt erineeeinnns TP-40 oot e, TP-49 . .oii.....
E-MIN 15-MIN G0~-MIN  2-HR  3-HR  6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 18-DAY
.39 16 1.3 1,40 1.44 156 1.69 2.0 .00 .00 .00 .00
- STORM AREA = .02
36 LS SCS LOSS RATE
, STRTL .20 INITIAL ABSTRACTION
- CRVNBR 91.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA
37 UD SCS DIMENSIONLESS UNITGRAPH QZ" 8
- TAG AR 1 AB



AEA

- UNIT HYDROGRAPH
k]| ggD-OF~PER%gD ORDINAggs

{ ‘. g 13, 15. 13. 10.
7 6. 4 3. 3. 2 2! y. K i
- ! 0 0 0 0. 0 0 0 0 0.
XXk KKK XKk XXX XXX
E )
HYDROGRAPH AT STATION  OF2
TOTAL RAINFALL =  2.01. TOTAL LOSS = .84, TOTAL EXCESS = 1.1
PEAK FLOK  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR TR 26.92-HR
12.  12.58 (CFS) 2. y, 1. .
- (INCHES)  1.007 1170 1171 1178
1\; (AC-FT) 1. . 1. .
OFZ. \NTO  CUNLATIVE AREA = .02 S0 MI
E
RrozecT
al ORE KKK KK 0K 0K KKK KKK KK KKK KKK K0KK KKK KK KKK KKK KKK 00K KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK OKkX
FRKKRKIOKRKK KKK K
- * *
WK X DITCHT X
b X
KKK KKK KKKOKKK KK
Wy
40 K0 QUTPUT CONTROL VARIABLES
I5RNT 3 PRINT CONTROL
1pLOT 1 PLOT CONTROL
- 0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH i DUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 110 FIRST ORDINATE PUNCHED OR SAVED
- 154V2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
41 RD MUSKINGUM-CUNGE CHANNEL ROUTING
- 12RC NORMAL DEPTH CHANNEL
ANL 1035 LEFT OVERBANK N-VALUE
ANCH '025 WAIN CHANNEL N-VALUE
ANR 1035 RIGHT OVERBANK N-VALUE
- RLNTH 700. REACH LENGTH
SEL 0120 ENERGY SLOPE
ELMAX "0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
- CROSS-SECTION DATA
wen LEFT OVERBANK - 4 =-mrmn MAIN CHANNEL —------ + ——~ RIGHT OVERBANK ---
4 Ry ELEVATION 4734.00 4734.00 4733.50 4731.50 4731.50 4733.50 4734.00 4734.00
43 RX GISTANCE 100,00 110,00  111.00  113.00 113.50  115.50  116.50  126.50
- XXX
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
i3
STORAGE .00 .00 .00 01 01 01 .02 02 .03 03
QUTFLOK 00 1 139 83 14T 233 343 479 643 837
ELEVATION 6731050 4731.63 4731.76  4731.89 4732.03 4732.16 4732.20 4732.42 4732.55 4732.68
-
STORAGE .08 .05 .05 06 07 .08 .09 10 A1 12
QUTELOR 1063 13.23  16.20 1954 23,21 27.42 32089 39.13  45.65  53.38
ELEVATION  4732.81 4732.94 4733.08 4733.21 4733.34 4733.41 4733060 4733.73 4733.86 4734.00
-
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA " o OX PEAK  TIME TO  VOLUME  MAXIMUM
- PEAK CELERITY
(MIN)  (FT)  (CFS)  (MIN) () (FPS)
MAIN 233 350.00  12.36  755.35 1.1 5.00
-
| INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL ‘:23~’221 q
-



CONTINUITY SUMMARY (AC-FT) - INFLOW= .1168E+01 EXCESS= .0000E+00 OUTFLOW= .1168E+01 BASIN STORAGE= .5788E-03 PERCENT ERROR= .0

KKK XXX KKk kK XKk

HYDROGRAPH AT STATION  DITCH1

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
12. 12.58 {CFS) 2. 1. 1, 1.
{ INCHES) 1.007 .17 1171 1.1
{AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .02 50 M1

KR KKK KX KKK KKK KKK KX KKK KKK KKK KKK KKK KKK KKK KKK KRR KKK KKK KKK KK KKK X0KK KKK KKK KKK KKK KKK KKK XKk KKK KKK KKK Kokk

okkkRkIOKRK Kk
* *
(5K * OF3
X *
KRORKAKKKKKKKRK KK
41 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 300 LAST ORDINATE PUNCHED OR SAVED
TININT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

48 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

49 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
e HYOROSES i TodD oo P48 .
SININ I5-MIN S0-MIN  2SHRTUANRTT g-HR I2HRTIASHR  2-DAYASDAY  7-DAY 10-DAY
39 76 134 140 144 1.5 168 201 .00 .00 .00 .00
STORM AREA = .00
50 15 505 L0SS RATE
STRTL 27 INITIAL ABSTRACTION
CRVNBR 88,00 CURVE NUMEER
RTINP '00 PERCENT IMPERVIOUS AREA
51 U 5CS DIMENSIONLESS UNITGRAPH
TLAG 48 LAG
XKk
UNIT HYDROGRAPH
31 END-OF-PERIOD ORDINATES
0 1 2. 3. ‘. ‘. i 3. 2
2 i I i i f 0 0 0 0
0 0 0. 0 0. 0. 0 0 0 0
0
XRK XXX KKK KKK p & ¢ 4
HYDROGRAPH AT STATION  OF3
TOTAL RAINFALL =  2.01, TOTAL LOSS =  1.04. TOTAL EXCESS = .97
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR TR 24.92-HR
3. 12.58 (CFS) 0. 0. 0. 0.
A (INCHES) 833 973 973 973
L (AC-FT) 0. 0 0 0
OF% INTO  yiarive mer = .00 S0 NI

PRoSuA ST K2Z-10



FEE OREE BEK OBKK KK KKK 0K KK KK KK XK KK 0K KK kK kK K0k kK ok ok 30k kK 0K KKK kK K0k KKK kK KKK KKk okok Kkk KKk

-y
JRHRHRRRIRRKKK
X *
- S2KK X 0F3 X
X X
KRR
w 54 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
[PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
107 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 110 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .083 TIME INTERVAL IN HOURS
55 HC HYDROGRAPH COMBINATION
- 1ComMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
XKk
- XKK KK KK XK XK
HYDROGRAPH AT STATION OF3
ww  PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) B-HR 24-HR T2-HR 24.92-HR
15, 12.58 (CFS) 2. 1. 1. 1.
/r ( INCHES) 971 1.130 1,130 1.130
w  (AC-FT) 1. 1. 1. 1.

- ”
6""}0?‘?‘:2‘ CUMULATIVE AREA = .02 SO MI
LMD OF % 1nTo PROJECT SVTE

HRK KKK KKK KKK KKK KKK KK XK KK KKK KKK kK ok XKk Kok KKk KKK KKK KKk KKk KoKk kkk kK KKK J0kX Kk KKk KKK kK kKK KKk kKK KKk

-
HORRRRKRKRRIKK
X X
w90 KK : 0F3 :
KROKROROKRRKRK
a8 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
-y IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 110 FIRST ORDINATE PUNCHED OR SAVED
154v2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .083 TIME INTERVAL IN HOURS
. SO HC HYDROGRAPH COMBINATION
- ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*Xk
- FRK KKK KKk KKK *hk
HYDROGRAPH AT STATION 0F3
ws PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) {HR) 6-HR 24-HR T2-HR 24.92-HR
51, 12.58 (CFS) 9. 3. 3. 3.
{ INCHES) 1.060 1.234 1.234 1.234
L (AC-FT) 3. 5. 5. 5.
CUMULATIVE AREA = .08 SO MI

rdd [}
« é\-‘w\ oF OF1l,0F2 yOF 3 Aand A

KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK 00K K0k KK J0RK 00K KK KK KKK KKK 00K 00K KKK SRRk 0k KKK KKK kK XKk KRk KKK kK Xokk

KKKHRKKKK KK KKK

w60 KK . mme: QZ"\ ‘



A OKIOR A KA K

62 KO OUTPUT CONTROL VARIABLES

T
bRt 1 PEOYTGRTRRD:
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 110 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

63 R MUSKINGUM-CUNGE CHANNEL ROUTING
64 RC NORMAL DEPTH CHANNEL
ANL ;035 LEFT OVERBANK N-VALUE
ANCH 1025 MAIN CHANNEL N-VALUE
ANR 1035 RIGHT OVERBANK N-VALUE
RLNTH 1480, REACH LENGTH
SEL .0070 ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
=== LEFT OVERBANK === # ==w-=- MAIN CHANNEL ------- 4 ==~ RIGHT OVERBANK ---
66 RY ELEVATION  4726.00 4726.00 4725.50 4723.50 4723.50 4725.50 4726.00 4726.00
65 RX DISTANCE  100.00  105.00  110.00  113.00  114.00  117.00  122.00  127.00
*¥¥
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 01 01 .02 .03 .04 .06 07 .09 Ry

QUTFLOW .00 .18 .60 1.27 2.21 3.45 §.02 6.93 9.23 11.92
ELEVATION ~ 4723.50  4723.63 4723.76 4723.89 4724.03 4724.16  4724.29 4724 .42 4724.55 4724.68

STORAGE 13 .16 .18 .2 .23 .26 .30 .35 40 A7
QUTFLOW 15.05 18.62 22.86 21.20 32.26 37.86 45.23 53.87 63.69 74.90
ELEVATION  4724.81 4724.94  4725.08  4725.21 4725.34 4725.47 4725.60 4725.73 4725.86 4726.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT  ALPHA M 0T DX PEAK  TIME T0 VOLUME  MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 4,31 740.00 50.34  759.08 1.23 5.72

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 5.00 50.18  760.00 1.23

CONTINVITY SUMMARY (AC-FT) - INFLOW= ,5376E+01 EXCESS= .0000E+00 OUTFLOW= .5371E+01 BASIN STORAGE= .9706E-02 PERCENT ERROR= -.1

KKK ok *kk Rk KK

HYDROGRAPH AT STATION  DITCH3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) SHR) 6-HR 24-HR T2-HR 24.92-HR
§0. 12.87 {CFS) 9. 3. 3. 3.
{ INCHES) 1.061 1.233 1.233 1.233
(AC-FT) 5. 5. 5. 5.
CUMULATIVE AREA = .08 SQ MI

FEE OREE REE EEE BEE KK REK R KR R0K KX KK 00K KKK KKK 0K KKK RI0E X0KK K0k KRk kKK 0Kk 0Kk 0K KKK KK Kk ook KKK kKK K0kK KKk

HKRORKKAKRKRRK
X *
87 KK X B X
X X
HRRKRRRERRRIKK

69 KO QUTPUT CONTROL VARIABLES R 2 - ‘ Z
IPRNT 3 PRINT CONTROL



UdL AL '] NTUKUOKAPE PLUL SVALL
: IPNCH 1 PUNCH COMPUTED HYDROGRAPH
- 1007 21 SAVE HYDROGRAPH ON THIS UNIT
15AV1 110 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
, TIMINT 083 TIME INTERVAL IN HOURS
e
SUBBASIN RUNOFF DATA
- 70 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
-
71 PH DEPTHS FOR O-PERgEﬁg HYPOTHETICAL STORM »
5oMIN 15—MIN 0-MIN  2-HR*3<HR 6-HR  12-HR 24-HR  2-DAY 4-D 7-DAY  10-DAY
- .38 16 1,34 1.40 1.4 1.56  1.69  2.01 X .00 .00
STORM AREA = .04
- T2LS SCS LOSS RATE
STRTL .13 INITIAL ABSTRACTION
CRVNBR 94.00 CURVE NUM
RTIMP .00 PERCENT IMPERVIOUS AREA
E ]
73 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .68 LAG
L] XXX
UNIT HYDROGRAPH
43 END-OF-PERIOD ORDINATES
- 1, 3, 6 10. 15, 20. 23, A, 4. 3.
2. 19. 17. 13, 1. g, 1. . 5. 4.
3, 3. 2. 2. 2. 1. 1. 1. 1. 1.
1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
- 0. 0. ]
KKK XKX b & ¢ 3 kX & ¢ 4
- HYDROGRAPH AT STATION 8
TOTAL RAINFALL = 2.01, TOTAL LOSS = .60, TOTAL EXCESS =  1.41
s PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR  24.92-HR
23, 12.75 (CFS) 5, 1. 1. 1.
/r. (%ﬁgﬂg§§ 1.230 1.432 1‘432 1.432
- - . . . .
Sua-BAas
,,125". CUMULATIVE AREA = .04 SO MI
-
KKK KX KKK KKK KKK KKK JOKE KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK kKK kK Kkk KKk kkxk
£ ]
KKK KIRKKKK KK
X X
X X
- KK X g
KKK AKAKKK KK KKK K
- 16 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 110 FIRST ORDINATE PUNCHED OR SAVED
15Av2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT 083 TIME INTERVAL IN HOURS
17 HC HYDROGRAPH COMBINATION
- ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
XXk
- XXX XKX XXX XkX X%k
HYDROGRAPH AT STATION 8 QZ \73
e PEAK FLOW  TIME MAXIMUM AVERAGE FLOW



. 12.67 éCFsg 1, 4. 4. 4.

. INCHES 1.103 1.285 1.285 1.285

- ((AC-FT) 7. 8. 8. 8.
CUMULATIVE AREA = .12 S0 MI

\
“\ e Sorm of Sum-Basiws “OFL 0F2, OF 3, A and B

KKK KKK KKK KKK JOKK HOKK JOKK KKK KKK KK KKK KKK 0Kk KKK KKK KKK KKk KKk KKk 0kk KKk koK kkk kK KKk KKk Kk kKK kK KKk kkk kkk Kkx

[
FAKKKAKKK KK KKKK
* X
- gk X
X X
KRKKKAORKKK KKK
- g0 Ko OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDRGGRAPH
100 21 SAVE HYDROGRAPH ON THIS UNIT
15AV1 110 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT 083 TIME INTERVAL IN HOURS
" SUBBASIN RUNOFF DATA
81 8A SUBBASIN CHARACTERISTICS
TAREA .07 SUSBASIN AREA
- PRECIPITATION DATA
82 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYORO-35 ..o oo TR TP
- ENIN IS-MIN. GO-MIN  2HRTURERT G-HR 12CARTUDACAR  2SDAYTA-DAY  7-DAY T 10-DAY
39 76 134 140 144 156 1.69 2.01 .00 .00 .00 .00
) STORM AREA = .02
-
83 LS 505 L0SS RATE
STRTL 13 INITIAL ABSTRACTION
CRVNBR 94°00 CURVE NUMBER
- RTINP "0 PERCENT IMPERVIOUS AREA
84 UD $CS DIMENSIONLESS UNITGRAPH
TLAG 10 LAG
E
KRk
UNIT HYDROGRAPH
- 44 END-OF-PERI0D ORDINATES
f 2, ‘. 6. 10. 13, 15, 16, 16, 1.
™ 13, T g 7. 6. 5. ‘. i 3.
2! 2! 2 " i 1 1 i i 0
- 0 0 0 0 0. 0. 0 0. 0 0.
0. 0. 0 0
XAK KKK XRK XEKX kK
-
HYDROGRAPH AT STATION ¢
 TOTAL RAINFALL = 2.01. TOTAL LOSS = .60, TOTAL EXCESS =  1.41
-
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T-HR  24.92-HR
5. 12.18 (CFS) 3, i 1. i
- 1 (NGHES)  1.200 1.403 1.403 1.403
(AC-FT' 2. 2 2 2.
Soe-Brein CUMULATIVE AREA = .02 S0 MI

- ’” C\\

KK 0K KK 0K 00K J0KK 0K 0Kk okk okk KKK KKK KKK kK 0Kk KKK okk kK kokk kkok ok okk okk ok KKk Xk kK J0kk KKk okk kokk kkx Kk

KRRKKRRKRROK
- X *
85 KK X c x

X X —
KRRAKHRKK KKK KK



88 HC

LPRN
IPLOT

ISAV1
IS5AV2
TIMINT

1

2

0,

1

21
110
300
.083

HYDROGRAPH COMBINATION
[COMP 2

PKINI CUNIRUL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

PUNCH OMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED

TIME INTERVAL IN HOURS

NUMBER OF HYDROGRAPHS TO COMBINE

*kk

KRORKOOKIORREIOKIORRKKKKIOKK KKK AKNRAR KKK IORKKKIORK KKK KKK KKKKKKKKIOKKOKIOKKORKKKIKRKKKKK KKK KKIKKKKIORKKK KK KK AKAORAKKKKKK KKK KKK KIOKKKK KKK KKK Kk Kk

DA MON HRMN ORD

22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JW
22 JUN
22 JUN
22 JUN
22 JN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JIN
22 JUN
22 JUN
22 JUN
22 JIN
22 JUN
22 JUN

22 JUN 1

23 N

1200
1205
1210
1215
1220
1225
1230
1235

I 3 €D BD DO ke

[ U S U G Ay
LD CO-IONUT P O OO = O U0 0O ~J O UT £ QI O —

FLOW

DDOOOMOOOOOMOOMOEOMOEIDN DO OMEOOOOMOOOOMO OO OOMOIEDOOOOOOOOOOMOOOEOOOOE O OOOOOOOO OO
© e 4 e 4 e e e s 4 4 e 4 e % 4 e e e 4 4 e 4 e e 4+ & 4 4 e 4 4+ e e 4 & e & e e o 2 e 4+ e s s+ e e 4 € v I 4 e e+ e v ¢ o+ @

HYDROGRAPH AT STATION C
SUM OF 2 HYDROGRAPHS

RARRKKAKRARRKAOARAOKARAKAKFOKKKAKIOKAKFOKKKKIOKKKIORKIAK KKK HORAKAR KKK AAKAOKIKK AR KORFOKA KKK ARKAORAAOK K KA KRR KK KKK KKK KKK KKKk KKKk kKK

DA MON HRMN ORD

22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JN

22 JUN

22 JUN
22 JUN

22 JUN

22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JWN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JN
22 JUN
22 JUN

1815
1820
1825
1830
1835
1840
1845
1850

2025
2030
2035
2040
2045
2050
2055
2100
2105
2110
2115
2120
2125
2130
2135
2140
2145
2150
2155
2200
2205
2210
2215
2220
2225
2230
2235
2240
2245

22 JUN 2250

22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN
22 JUN

2255
2300
2305
2310
2315
2320
2328

FLOW
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DA MON HRMN

23 JUN 0030
23 JUN 0035
23 JUN 0040
23 JUN 0045
23 JUN 0050
23 JUN 0055
23 JUN 0100
23 JUN 0105
23 JUN 0110
23 JUN 0115
23 JUN 0120
23 JUN 0125
23 JUN 0130
23 JUN 0135
23 JUN 0140
23 JUN 0145
23 JUN 0150
23 JUN 0155
23 JUN 0200
23 JUN 0205
23 JUN 0210
23 JUN 0215
23 JUN 02290
23 JUN 0225
23 JUN 0230
23 JUN 0235
23 JUN 0240
23 JUN 0245
23 JUN 0250
23 JUN 0285
23 JUN 0300
23 JUN 0305
23 JUN 0310
23 JUN 0315
23 JUN 0320
23 JUN 0325
23 JUN 0330
23 JUN 0335
23 JUN 0340
23 JUN 0345
23 JUN 0350
23 JUN 0355
23 JUN 0400
23 JUN 0405
23 JUN 0410
23 JUN 0415
23 JUN 0420
23 JUN 0425
23 JUN 0430
23 JUN 0435
23 JUN 0440
23 JUN 0445
23 JUN 0450
23 JUN 0455
23 JUN 0500
23 JUN 0505
23 JUN 0510
23 JUN 0515
23 JUN 0520
23 JUN 0525
23 JUN 0530
23 JUN 0535
27 JUN 0840

ARSI NAD B3RO POAO AL RO BB B £ B B3 A BRI RO RO R GO LD L0 LD LU LI LD B Pe e e P U OTUT ON O T 1 00U D = Lo P
L

H e I e I I I I F I I I I I I I I I I I I W M N W N I I I I I K I I W HR I I F I IR I I N F I AN I I I M K

DA MON

23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUK
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 JUN
23 MW

HRMN

0645
0650
0655
0700
0705
0710
0715
0720
0725
0730
0735
0740
0745
0780
0755
0800
0805
0810
0815
0820

FF XY e P ) O DD A b e
IO UTOUIOUID U

FLOW
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0, * 22 JUN 2335 140 1, X 23 JUN 0550 215 2. % 23 JUN 1208 290 2.
- %% jgg %;%g' gg 0. X 22 JUN 2340 141 1. X 23 JUN 0555 216 2. % 23 JUN 1210 291 2.
22 JUN 1730 67 0. % 22 JUN 2345 142 2. % 23 JUN 0600 217 2. X% 23 JUN 1215 292 2.
3% jUN 1;28 gg 8. X %% JUN %350 143 2. % 23 JUN 0605 218 2. X 1220 293 2.
U . X JU 55 144 3. % 23 JUN 0610 219 2. % 1225 294 2.
, 22 JUN 17145 70 0. X% 23 JUN 0000 145 5. % 23 JUN 0615 220 2. X 23 JUN 1230 295 2.
- 22 JUN 1750 T 0. % 23 JUN 0005 146 9. X% 23 JUN 0620 221 2. % 23 JUN 1235 296 1.
22 JUN 1785 12 0. * 23 JUN 0010 147 16. % 23 JUN 0625 222 2. X 23 JUN 1240 297 1.
22 JUN 1800 73 0. X% 23 JUN 0015 148 28, x 23 JUN 0630 223 2. X 23 JUN 1245 298 1.
: 22 JUN 1805 T4 0. ¥ 23 JUN 0020 149 43, % 23 JUN 0635 224 2. % 23 JUN 1250 299 1.
- 22 JUN 1810 75 0. : 23 JUN 0025 150 60. : 23 JUN 0640 225 2. : 23 JUN 1255 300 1.
JORKKAK AR AR AK K AR IR AORAK KKK AR MK KKK AR KHOK A KK KA AR KOK KRR AKAOKAOK K KKK KK KKK AR KK AOK KR KK AR KKK AR KKK IAK KKK IR K KKK KA KR KKK KKK KKK
-  pEAK FLOW  TIME MAXIMUM_ AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2HR 24.92-HR
87, 12.67 (CFS) 17. 5. 5. 5.
(INCHES% 1.120 1.305 1.305 1.305
- (AC-FT 9, 10. 10.: 10.
CUMULATIVE AREA = .14 S0 MI
- 4 W
Svo™ ofF S0 - BRIING OF ] 0F2,0F3,A Randl
il

Flow Dwensed Axr SoobhwoeoT Coaner oF

- PloTecT Se INTO DB INAGE fuod 1R LT oR
DreH Aol 28 Roed.

R2- 1L



221200
221205
221210
e 221215
221220
221225
221230

- 221235

221240
221245
221250

w 221255
221300
221305

- 1310
- 221315
221320
221325
221330

e 221335
221340
221345
221330

ue 221355
221400

3%

- 221415
- 55140
221435
o
- 2440
221445
ot4as
- 331500
221505
A
- 221520
221525
RS
= 221540
221545
i
- 321600
221605
221610
- 221615
221620
221625
i
™ 921640
221645
221650
- 221655
221700
221705
221710
wa 221715
221720
221725
o
- 521740
221745
o
= 221800
221805
221810
am 221815

0.
DAHRMN PER

STATION C

(0) OUTFLOW
20, 30

10. 40. 50. 60. 10. 80. 90. 0. 0. 0.

...........................................................

............................................................

............................................................

.......................................................

...........................................................

..........................................................

...........................................................



222325
222330
222335
222340
222345
222350
222358
230000
230005
230010
230015
230020
230025

230030

230035
230040
230045

230050 1

230055
230100
230105
230110
230115
230120
230125

o 230130
m 230138

30

.

...............

...............

--------------

...............

---------------

..............

...............

.............................................

...........................................

............................................

.............................................

............................................

.............................................

.............................................

........................................



230505
23051

e 230615 220,
230620 221,
230625 222,

230630 223,

am 230635 224,
230640 225,
230645 226,
230650 227.

o 230655 228,
230700 229.
230705 230,

230710 231,

e 230715 232.
230720 233,
230725 234,
230730 235,

a 230735 236,
230740 237,
230745 238,
230750 239,

o 230755 240,

230800 241

230805 242.
230810 243,
s 230815 244,
230820 245,
230825 246.
230830 247.
@ 230835 248,
230840 249,
230845 250,
230850 281,

w0 230855 252,

0 207.
w 230515 208,
230520 209.
230525 210,
230530 211,
o 230833 212,
230340 213,
230945 214,
230550 215,

0
.0
0
0
0

Y

DOOOoOOCOOO

COOOQTOOOOOOCOOOOOOROOUOOOOOOOOOOOCOOQOOOCOO

LY

QOO OQOCOOOOOC

OO OOOOoO

D T T T S T T T T T T T L S S Y

..........................................................

.......................................................

...........................................................

.........................................................

........................................................

..........................................................

.........................................................



230935 260,
230940 261,
230945 262,
230850 263.

s 230955 264,
231000 265.
231005 266,

231010 267,

- 231015 268.
231020 269.
231025 270,

231030 211,

- 231035 272.
231040 273,
231045 274,
231050 275,

.........................................................

...........................................................

.........................................................

231125 282,
231130 283,

s 231135 284,
231140 285.
231145 286.
231150 287,

& 231155 288.
231200 289.
231205 290,
231210 291,
“w 231215 292.
231220 293,
231225 294,
231230 295,

s 231235 296.0
231240 297.0
231245 298.0
231250 299.0

we 231255 300.0

..........................................................

COUOCODODOOCCTOOOOOOOCOOOOOOOOOOOOOOOOoOOODOOOT
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OPERATION

HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT

STATION
0F1
DITCH2
A

A

0F2
DITCH1
0F3
0F3
0F3
DITCH3
8

B
C
¢

PEAK
FLOW

18,
15.
2.

12.
12.

18.
51,
50.
23.
2.
15,
87.

FLOW IN CUBIC FEET PER SECOND

RUNOFF SUMMARY

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
P

EAK
12.42
12.42
12.75
12.58
12.58
12.58
12.58
12.58
12.58
12.67
12.75
12.67
12.15
12.67

AVERAGE FLOW FOR MAXIMUM PERIOD
T2-HOUR

1.
1.
1.

6-HOUR
2.

—_— —
-3 [¥5] o
. . .

oy Lv-3 L¥~1 [y < (o] no> -3 o (53
. . . . . . . . . .

24-HOUR
1.
1.

BASIN
AREA

.02
.02
.04
.06
.02
.02
.00
.02
.08
.08
.04
12
.02
14

MAXIMUM TIME OF

STAGE

MAX STAGE

A2- 20



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ  ELEMENT o7 PEAK  TIME T0 VOLUME 0T PEAK  TIME TO YOLUME
PEAK PEAK
{(MIN) (CFS) (MIN) {(IN) (MIN) (CFS) (MIN) (IN)
DITCH2 MANE 5.00 14.95  T45.00 1.7 5.00 14.95  745.00 1.17

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1094E+01 EXCESS= .0000E+00 OUTFLOW= .1094E+01 BASIN STORAGE= .6151E-03 PERCENT ERROR= ~-.1
DITCH1 MANE 2.33 12,36 755.3% 1.17 5.00 12.3¢  755.00 1.17

 CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .1168E401 EXCESS= ,0000E+00 OUTFLOW= ,1168E+01 BASIN STORAGE= .5788E-03 PERCENT ERROR= .0

DITCHZ MANE 4.3 §0.34  759.08 1.23 5.00 50.18  760.00 .23

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5376E+01 EXCESS= .0000E+00 OUTFLOW= .5371E+01 BASIN STORAGE= .9706E-02 PERCENT ERROR= -1

KKK NORMAL END OF HEC-1 %k

RZ-21






DRAINAGE CRITERIA MANUAL STREETS

1.0

~IHITIAL STORM

= MAJOR STORM

I 5 5 8
& ™\
e Il \
g |l \
b 4l x
’ i
b4 BN
o ! N
5ol N
2 < i N
o BELOW MINIMUM
l %ALLOWA&L& \
1 STREET GRADE N
. ‘ .
‘ i} g \\"“‘M
L0
0 2 4 6 8 10 12 14

SLOPE OF GUTTER (%]

FIGURE 6-2 REDUCTION FACTOR FOR ALLOWABLE GUTTER CAPACITY
LOCAL AND COLLECTOR STREETS

APPLY REDUCTION FACTOR FOR APPLICABLE SLOPE TO THE THEORETICAL GUTTER
CAPACITY TO OBTAIN ALLOWABLE GUTTER CAPACITY APPROACHING ARTERIAL STREET

5-1-84
URBAN DRAINAGE AND FLOOD CONTROL DISTRICT




1
&i

ﬁgﬁ

i

a4

ﬂ«i

ALLOWABLE USE OF ROADS AND OF CROSS ROAD FLOW AS PART OF DRAINAGE
SYSTEM DURING MINOR AND MAJOR STORM RUNOFF

STREET
CLASSIFICATION

MINOR STORM
(maximum roadway
encroachment)

MAJOR STORM
(allowable depth
and inundation)

Local, Lane
and Place
(Residential
or
Subcollector)

URBAN SECTICN

RURAL SECTIOK

Flow may spread to
crown of street.

No curb overtopping.

Encroachment shall
not extendé over
property line.

Residential dwellings,
public, commercial, and -
industrial buildings. Access
shall not be inundated at
ground line, unless i,
buildings are flood-
proofed. Depth of water

over gutter flow line

shall not exceed 18",

Collector

One traffiz lane must

(same as above)
(Residential remain frss of
Collector,and inundatior for both
Collector) URBAN and RURAL
SECTIONS
Arterial One traffic lane in (same as above) Depth of
each direction must water at street crown
remain frez of shall not exceed 6", to
inundation for both allow for operation of
URBAN and RURAL emergency vehicles.
SECTIONS
 ALLOWABLE CROSS STREET FLOW
STREET MINOR STORM MAJOR STORM
CLASSIFICATION

Local, Lane,
Place and

Where cross pan
exists allowed

Depth -of water over
gutter flow line shall

Collector depth of flow not exceed 18"
(Residential shall not exceed -

Access, en

Subcollector, :

Residential

Collector and

Collector)

Arterial None Depth of water at crown

shall not exceed 6"

MCSDCM MARCH 1222




STREET CARRING CAPACITY {2 YEAR)
PROJECT:  GRAND VIEW SUBDIVISION
LOCATION: CITY OF GRAND JUNCTION. COLORADO
DATE: Jun-84

Street Information: R.0.W. Width = 44.00 FT. Flow Area = 2.77 SF.

Flowline Width = 31.00 FT.

Classification = URBAN RES.

Mannings = 0.015

Max. Depth = 0.41 FT. To Top Back Of Curb

Str/ X-Slope = 2.00 %

Gutter S]oge = 8.33 % Drive Over Curb, Gutter and

Sidewalk Slope = 2.08 % 4"/ FT.

Roadside Slope = 2.08 % 174" / FT.

SLOPE OF STREET REDUCTION FACTOR ALLOWABLE CAPACITY VELOCITY

% FOR SLOPE C.F.S. F.p.5.
0.60 0.80 5.15 1.86
0.65 0.80 5.36 1.9¢4
0.70 0.80 5.56 2.01
0.75 0.80 5.76 2.08
0.77 0.80 5.84 2.11
0.80 0.80 5.95 2.15
0.81 0.80 5.99 2.16
0.83 0.80 6.06 2.18
0.86 0.80 6.17 2.23
0.94 0.80 6.45 2.33
1.00 0.80 6.65 2.40
1.05 0.80 .81 2.46
1.09 0.80 6.94 2.51
1.18 0.80 7.22 2.61
1.24 0.80 7.41 2.67
1.65 0.80 8.54 3.08
2.50 0.76 9.99 3.61

2/3 1/2

=F x (1.49/N) xR x SxA
Reduction Factor For Slope

Mannin%s Coefficient =  0.0150
Hydraulic Radius = A/WP =0.1661
Cross Sectional Area Sg.Ft. = 2.770
WP = Wetted Perimeter Ft, = 16.679
§ = Street Slope FT./FT.

Nore . Lsoe this sheer o corsuusme Tea e Time 1€

‘FO(Z.'_{NFW INFTD Wontsmeer 3. Devetoped
Conpol.

Formula:

Oa
F
N
R
A

L3O R T I i1



STREET CARRING CAPACITY {100 YEAR)}
PROJECT:  GRAND VIEW SUBDIVISION
LOCATION: CITY OF GRAND JUNCTION. COLORADO
DATE: Jun-94

Street Information: = R,0.H. Width = 31.00 FT. Flow Area = 25.45 SF.

Flowline Width = 31.00 FT.

Classification = URBAN

Mannings = 0.015

Max. Depth = 1.5 FT. Above Flowline
Str/ X-Slope = 2.00 %

8.33 % Drive Over Curb, Gutter and
2.08 % 1/4" [/ FT.
2.08 % /4" [ FT.

Gutter Slope
Sidewalk Slope
Roadside Slope

1t

SLOPE OF STREET REDUCTION FACTOR ALLOWABLE CAPACITY VELOCITY
% FOR SLOPE C.F.S. F.p.S.
0.60 0.80 161.82 6.36
0.65 0.80 168.43 6.62
0.70 0.80 174.79 6.87
0.715 0.80 180.92 7.1
0.77 0.80 183.32 7.20
0.80 0.80 186.86 7.34
0.81 0.80 188.02 7.39
0.83 0.80 190,33 7.48
0.86 0.80 193.74 7.61
0.94 0.80 202.55 7.96
1.00 0.80 208.91 .21
1.05 0.80 214.07 8.41
1.09 0.80 218. 11 8.57
1.18 0.80 226.94 8.92
1.24 0.80 232.64 9.14
1.65 0.80 ‘ 268.35 10.54
2.50 0.76 313.81 12.33
2/3 1/2
Formula: Qa=F x (1.49/N) xR x Sx &

F = Reduction Factor For Slope

N = Mannings Coefficient = 0.0150

R = Hydraulic Radius = A/HWP =1.0497

A = Cross Sectional Area Sgq.Ft. =  25.453

WP = Wetted Perimeter Ft. = 24,248

5 = Street Slope FT./FT.
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FIGURE 33

\ \ DIAQAET;OF\ULVERT (D) IN H’\lCHES‘

GRaND \l 1EA0 goe,omv:&w

CONCRETE PIPE DESIGN MANUAL

HEADWATER DEPTH FOR CIRCULAR CONCRETE
PIPE CULVERTS WITH INLET CONTROL

180
Elss
- 156
- 144
- 132

“F120

| 108
L 102
96

-84
78
66
- 60
- 54

— 48

36
- 33
30
— 27

24

—21

18

—15 -

—-12

ISCNARGE (Q) IN CFS

10000

BUREAU OF PUBLIC ROADS JAN. 1963

Sizé. HW/MO

\

24

n

30
20"
42"
‘ 8“

-
-

3.6\ /20141

8000 EXAMPLE (1) 2y (3)
6000 D=36 inches (3.0 feet) r60 6.0
5000 Q=66¢fs F5.0
4000 HW= HW :—6.0 F ~5.0
3000 D. feet |50 540 40
(1) 18 54 [ - 5
2000 2 - 155 47 4035 F
(3) 16 48 ¥ - .;30
1000 D in feet :_3.0 r :
800 - r r
20 o L
— L = L
400 A
300 2 - R
Ny L :
200 3 ///////'F_STE?‘_ i
@I\P‘N\/ g I - L
10 > =
0 e I
pd
0 =T -
= h10 - 1.0
40 To use scale (2} cr (3) o 10 i
draw a straight lire Lé" ] -9 F.9
through known vz'ues r.g L
> of size and discrage 5 | i
to intersect scale ‘1. = .8 -8
From point on scaie (1) g ~.8 '
project horizonta:y to a) r L
10 solution on either scale 5 o
8 (2)0r (3). S =7 —=7
6 A
2 | L
4 HW/D ENTRANCE 6
3 SCALE  TYPE SR Nl
(1) Square ezge -1
2 (2)  Groove e~2 with L r o
headwal!r
(3) Groove e~g L. g
1.0 projectirg Ls . -5

HEADWATER SCALES 2&3

Q Ces REVISED MAY 1964

435/25=\4  ZA.D ceo
4.40/3.0= .63
6.44/505-’- \\65
3.26 [1:D= 2.\

00 (s
4.0 5
[>.0 (F5



Worksheet Name:

Comment:

Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

STORM SEWER B1

INLET NO.1 TO INLET NO. 2

Solve For Full Flow Capacity

Given Input Data:

Computed
Full
Full

Diameter.......
Slope.....c....
Manning's n....
Discharge......

Results:

Flow Capacity..
Flow Depth.....
Velocity.......
Flow Area......
Critical Depth...
Critical Slope...
Percent Full...
Full Capacity..
QMAX @.94D.....
Froude Number..

.50

.« e

OQO0OOr

.50
.50
.94
17
.25

O PFPOI=O

. 100.00
ve e 10.50
. 11.30
‘e FULL

ft Preu MInAA DRE

.0100 ft/ft
.013
.50 cfs

cfs INLET GonsrRoL = | -0 (FS
ft

fps

sf

ft

.0098 ft/ft

%
cfs
cfs

Open Channel Flow Module, Version 3.16 (c) 1990

Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct 06708



Circular Channel Analysis & Design
Solved with Manning's Egquation

Open Channel - Uniform flow

Worksheet Name: STORM SEWER A-1
Comment: INLET NO. 2 TO NO. 3 AND OUTFALL
Solve For Full Flow Capacity

Given Input Data:

00 £t Freumivony Dize

Diameter.......... 3
Slop€....viieinann 0.0060 ft/ft
Manning's n....... 0.013
Discharge......... 5§1.66 cfs
Computed Results:

Full Flow Capacity..... 51.66 cfs [NAET ComnTROL = £O,0 CFS

Full Flow Depth........ 3.00 ft
Velocity.......... 7.31 fps
Flow Area......... 7.07 sf
Critical Depth.... 2.34 ft
Critical Slope.... 0.0066 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 51.66 cfs
QMAX @.94D........ 55.58 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Worksheet 2: Runoff curve number and runoff

Troject émklo \l‘-w %\Jfb L Bv er‘J rate Ob &4—

Location CQMNC‘ 3—‘-’“"""‘0'5 Checked ___ -~ Date

Circle one: ?resen 6U(b RASINS Al AZ AMA%

1. funoff curva number (CN)

[
| Soil name Cover description Area Product
i and oy &/ £
| and o )
; hvdrolagle (cover type, treatment, and GV) CN x atea
| ) o : | o<
i group : hvdrologlic condision; @ : i Dac*t.s
j percent impervious; v 'L i Oat-

A unconnectad/connected i.apervious oS BN EEE), " 44

(appendix A) area ratio) Sl =l =
(RF) Kavord | Res. Lots ) Romdwnnts

YRy FINE |

L)
o

%25 3|02 |
E7 6432

T Sansy Lloam' B
(Ec)@alhﬁbir Cese . Lors, Eonm.(b

™Y
Blkm I’I\ W

?‘f ! FVTIVVY

Q)
S

1/ yse only one CN source per line. Totals = {OO qg%"
:E-] total product q\ead’
2 CN (weighted) = total acea {00 'l 34" Use CN = qs

! 2. Runoff
i Storm #1 Storm #2 Storm #3

:iy FrEQUENCY seseeecssacssvanse tesseescscna yr M !ﬁ’
Rainfall, P (24-hour) R AREEE in N,H

ﬂ RUNOEE, Q veevenenonenennnas Ceeeteiiees {n N, IA/

(Use P and CN with taole 2~-1, fig. 2-1, M
or eqs. 2~3 and 2-4,)

D2 (210-VI.-TR-55, Second Ed., June 1986)
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Project é(ZQNd \)\m___ By M-Z

Location (ﬁmNé S\JN(.T\.QH

Circle aone: Presenc{ Developed

. . : - ’r
Circle one Te c

NOTES:

Sheet flow (Applicable to T. oniy)

L EVELOFED

Waorksheet 3: Time of concentration (T,) cr travel time (Ty)

Checked

through subarea -

waorksheet.,

=N

Include a map, schematic, or description of flow segments.

Segment ID

"~ 1, Surface description (table 3=1) ceeiieeeaen.
2. Manning’s roughness coeff., n (ctable 3-1) ..
3. Flow lengcth, L (tocal L < 200 ft) seevennnen ft
4, Two-yr 24=hr rainfall, P, ..... ,;.....;.;..; in
5. Land slope, 8 seees ceeescectaans cevesssacess fU/fL
.. 0.,8
. - 0.007 (al) .
6. Tt 5 0.4 Compute T: evease he
P 8
2
Shallow concentrated flow Segnment ID

7. Sugface description (paved or unpaved) ,ee..
8., TFlow length, L ceceecsecetcccacsecsceasccnne ft
9. Watercourse S8lOPE, B eesssoresaccssssesesass LL/fL
10. Average velocity, V (figure 3=f) .ccvveeeee. ft/s
1. T -—-—l"—- 48}3&& T eeeene hr
Lt 3600 vV t
Channel flow Segrment 1D
12. Cross sectional flow area, @ eeeccssvescosas £t2
13, Wetted perimeter, Py tevevcsescsancascecancas ft
14, Hydraulic radius, r = ;i Compute T seesses ft
15. Channel slope, 8 ......f.................... fe/fc
16. Manning’s roughness coeff., N ceseecsessescas
17, v =148 r:/3 ot/ Compute V seeeess fr/s
18, Flow length, L seecevsssscoccesasoscasnscns ft
19. ’l‘c - 3?(13‘0_1.7 Compute 'r: hr
20.

Watershed or subarea Tc or T: (add 'l‘c in steps 6, 11, and 19} ..eesss hr

2 YeEAR Storn
Sue-wasIN AT

Space fur as many ss two segments per flov type zan be used for each

A-%

ReoloT™

0.25

ALVLS

0,70 |

0.0Z

Late O{ﬂz 'i 4"

Date

1,027~

i\ 027!

»-C

C-o

PavLd

Zoad

(o €4

L&T

0.0|

D007

| 2,40

2.0l

010@] v

0. .095

01\74

D-£|

=

2¢%

Coavt.

Sheer

ForL =THLeT™S

0.012

0100

2.1

0,019 0:615

.66

| 290

202

D-Ofgﬁ]*

0,020

0,6
.21

Tiae= 060 (12717 = 0763 Hovrs

(210-VI-TR-65, Second Ed., June 1986)




T EVELOPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project ]Zﬂﬂ J e ) 52?‘) By M5S Date_Llp_’fA/
Location é]&ﬂ‘l : S Egjm Checked Date
Citcle ane: Presenc l gg? \/@&STOM

Circle one: T ‘l‘c through subarea

[+

NOTES: Space fur as wmany 4s twWo segments per flow type :zan be used for each

worksheet.

Include a map, schematic, or descriptioan of flow segments.

Channel flow _ Segment 1D O‘E- g "

12,
13.
14,
15.
16.
17.
18,
19.

20.

- Sheet flow (Applicable to T_ only) . Segment ID - A '6

EEﬁ;
1. Surface description (table 3=1) seeeieeraces o T
2. Manning’s rou_ghdess coeff., n (table 3-1) .. 0'%‘5
3. Flow lengen, L (coral L 300 £8) wouveenns £ 7.2

00 : ‘
A.Lu-ﬁ 24-hr rainfall, / tn | 2.0\
. 10 ,
5. Land slope, I N 2 74 15 0'02— B
6. T .(_)_0.(&_(__‘2‘—)-— Compute T, ,..... hr O‘% + - 016
t ;{o -5 ,0.% t < J -
20 '

Shallow concer!\traCed flow Segment 1D ‘B "C c - D
7. Surface description (paved or unpaved) ..e.. PAV;D QOM
8- Flo" length, L @9 eesecsecess0ssecteser0seere f: bw

r.______m._
9. Watercourse 8lOPE, B eececesccssscesscsscasas fL/fL Doo' 0-007
10, Average velocity, V (Eiguri)"ﬂ essesessees ft/s 2040 2_»0 l

: OZ - =

1. T, = —ﬁ‘é—a—\; Compute '1‘c cecens hr 0.080 + O:OQS o.175

Cross sectional flow area, 8 sececceccesccces ftz ﬁéfa

Wetted perimeter. pv “eecstssccccsvesscscssans ft L\
Hydraulic radius, r = ;1 COMPULE [ seevees fo [ONETS F““'éﬂp“bﬁ

w

Channei Bloge, 8 ecectscersrscncecscnccsannee f:,ft uOlz- O'm
Manning’s roughness coeff., N seeeecccsccooe 0.01‘5 gaDl‘-'a
Lag (23 12

Vo= - 8 Compute V ....... ft/s 7|(0-7 law
Flou lcnsth. L Sev e 000 s et t0800RC0ERCIRSIOOETSTS ft 37(’ 2OL

T, = Te*:)"o—v Compute T, ...... hr 0.0‘& +10.030|" O:Dﬂ

Watershed or gubarea 'rc or Tt (add ‘1‘: in steps 6, 11, and 19) eeeeeee hr D'w

L= 060 (0850 ) 20510 1) oupe

(210-VI-TR-65, Second Ed., June 1986)
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L JEVELOPED

Warksheet 3: Time of concentration (T,) cr travel time (Ty)

Project ggmNd J!g.) g& )P |, By &)_ Lace 0‘025 4"

Location () RAND SVNCTION Checked bate
trcle one: P 2ZYEAR Storr—
Circle one: T, T, through subarea - “<\N

NOTES: Space fur ag many as two segments per flow type zan be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T. only) Segment ID 6' H
"~ 1. Surface description (table 3=1) cveeieeaeons gﬁ.'—e Y
2. Manning’s roughness coeff., n (table 3-1) .. ' 6035

J. Flow length, L (toral L € 300 ft) weecsnnnes fc ll‘_-)
4. Twomyr U-he rainfall, Py coeiivenieieneenns tn | O070 !
'5. Land slope, s fr!/f:» 0.0%20
-6. T -9_-9.0_7._(_“.‘:).?_'& CompUCe- Te eeeens " hr . 00‘0% v : - 0‘654

t 0.5 0.4
Pz 8

Shallow concentrated flow Segment 1D H 'I’ I’ il
7. Sur'face description (paved or unpaved) eeees PAU&J‘ QOP:J

8. Flow length, L eseeeecvescsscascarssccacascss ft glA’ ZA‘A'

9. Wactercourse 8l0Pe, 8 eeecerssceacescscaseess fCL/fL 0,010 0.007%

2.08 |

10. Average velocity, V (figure ) s.vcecsess. ft/s

Z.40
o] -
I T, = 4ComLpuce T veeewr  hr 0.0‘54* 0,033 |- 0,092
36Q0 v t
Channel flow Segment 1D J"ji?.

~

12. Cross sectional flow 8T2a, @ eeessescscsocas fe? §€&

13. Wetted pQriﬂech, pu R R R KRR Y] ft %‘
l4. Hydraulic radius, t -B—a- COmpULE T eeveons te (S (,t:ﬁFak%S!L&éﬁ‘-v

. W
15. Channel slope, 8 seevererreeceacnesecacnsses fe/f0 |Q OUD
l6. Manning’s roughness coeff., N seecocassecoas 0'0‘5
/3 172
17. V - ‘.Ag rn 8 Compute v TR EXX] ft/B Z.bl

18. Flow length, L occevesesacesososecsssrecescce ft qo

L ; N
19« T " ooV Compute T, ...... hr 3,010} 0010

20. Watershed or subarea Tc or '1‘c (add Tt in steps 6, 11, and 19) .eesese hr 0075

Trac= 060 (9756 = 044 H ours

(210-VI-TR-85, Second Ed., June 1986)
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TOEVELDPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

By Mb

Project 6@9’*\9 \I\Q,Qs;)SbJ

Location élz_&ﬂ‘l :SIQEELQIQ Checked

Ci{rcle one: Presenc{ Developed)

Circle one: ‘rc Tc through subarea

NOTES:
worksheet.

Date _QQJ_%

Date

2. S‘ro

) |

Space for as many 1s two segments per flovw type zan be used for each

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only)
1. Surface description (table 3=1) sicsieereaas

2. Manning’s roughness coeff., n (table 3-1) ..

. Segment ID

J. Flow length, L (tocal L < 300 ft) .ecceecoas f
00 R |
A4, ‘M 24=hr talnfall._y....;............. in
T . ~100 :
5. Land 8lope, B ececesscccsssccccconrsnssnssas fL/fL
0.8 :
« 0.007 (al)

6. T, -—-——-————-/zy.5 0% Compute T, ...... hr

P 8

0

Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) .....
8' Flou 1eﬂ8th, L @90 P 0QAO B 0C P08 S Q08080000 0c0DS ft-
9. Watercourse ﬂlope, B scececsssccscvcsrcvscccns ft/ft
10. Average velocity, V (figure ) .eevseeses. ft/s

L 4 T h
i1. ‘1'L -m Compute g e r
Channel flow Segment 1D
12. Cross sectional flow area, 8 ececescccscssces ftz
13. Wectted perimeter, Pu et eecsssccscsotecssnsns ft
14, Hydraulic radius, t = -;E- Compute T eceesene ft

. w
15. Channel 8lope, 8 ccececacscsccscscacscansess fL/fL
16. Hﬂnﬂing’. roughﬂess Cocffo.-“ Cesescscsessssese

2/3 1/2 .

A4
17, v =182 'n 8 Compute V sevees. ft/s
18- Flo“ length, L 000 I 0S8 000000000000 080COITITS ft

L

19. Tt I600V Compute Tt PR hr
20-

G -H

Pes Lir

0 07.25

s

Z .0\

16,020

0386

-+

H-T

-J

PYaued opd |

o\

2404

0,010

6 074

A

Z.40

2,08

0059

+{010%2

=10,092

T-T:

| Sec

Cac LL.

Theets Fon ST

LeS

0. 0\\8

0,015

N

a0

0.010

+

-lo.oi0

(210-VI-TR-55, Second Ed., June 1986)

Watershed or gubarea Tc or ‘1‘c (add Tt in steps 6, 11, and 19) .cevee. hr

l LGz ©.60 (01436) = O.Z‘\?ﬂ—)

0.4

OUVRS
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L EVELOPED

Worksheet 3: Time of concentration (To) cr travel time (Ty)

Projact ém&d \,\QQSS&J____ By % Late O(Dz i4’

Location (QIZJQN.C} SuneTiond Checked Date
Clrcle one: Present __2 V‘EAE— S'TORM .
Circle one: T, "l't through subarea - ] '3

NOTES: Space fyr as many as two segments per flow type zan be used for each
vorksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment ID J"IZ—-
- 1. Surface description (table 3=1) teeeveccanas Qéﬁ.to‘i'

2. Manning’s roughness coeff.,, n (table 3-1) .. O'ag

J. Flow lengch, L (rocal L < 300 ft) seeeoncans 44 ‘OO

4. Two=yr 24=hr rainfall, 'P,, cesaeas Ceeeaaneaed “in 0 :70 - !

-

5. Land S1OPE, 8 cevevevecsaccseasscnasesnssnans fLIFL 6‘02-

.,0.8 :
6. T = 2':'0_8'7—5'('&}3")7.—_ Compute T, .,.... hr 0.Lo&+ - chﬁd}
P1 . 8 .

-

a—
Shallow concentrated flow Segment 1D —-\Z' K‘ L’

7. Surface description (paved or unpaved) ..... ‘EAU&A

8. Flow leﬂgth' ft 352‘4§q
9. ua:ercﬁutse Blope, B scecsecsessncccssrcscnnce ft/ft OIO\‘b o'w7.7*

10. Average velocity, V (figure =) cceveecec.. ft/s ZoL" 21' '
' 4
1. T, = —& '&Eance T, ceeees BT 0.037| | 0,059 - 0|°q§

t o 3600 vV

Channel flow Segment ID I—-— Ll

12. Cross sectional flow area, a eeescsscscsccsse f:z 9€.L

13. Wetted perime!‘.et‘, PW teevsresesscrssnccsnase ft CA\L
14, Hydraulic radius, r = -I;a- COmPULE T seveese fe |Sntetifon £CTS

. W
15. Channel 8lope, 8 ciiiieesinsncacansaaceaeses fr/fe 0;0000

16. Manning’s roughness coeffe, N ceeescecsssrsas (S 1E
2/3 1/2
17. V = 1.49 rn 8 Compute V ....... ft/s \lgb

18. Flow leng:h, L teeceocscrsvecscassavevnsenss ft \16

L E ]
19. TC " m CONPUCC Tt sseane hr D.btq". 0.0

Wacershed or subarea Tc or ’1‘t (add Tc in steps 6, 11, and 19) .cevee.. hr 0'60q

Tiac= 0.0 (p.80a) = 0,486 Hovrs

(210-VI-TR-55, Second Ed., June 1986)
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1 EVELOPED

Waorksheet 3: Time of concentration (T,) cr travel time (T})

Project é S [}

SR

By Mb

Location é]M‘L :S\)Eg:mr\) Checked

V &—%:ro .
Du-BAsiN XB

Space fur as wany 1s two segments per flow type zan be used for each

Circle one: Presenc{ Developed

Circle one: T. Tt through subarea

NOTES:
worksheet.

Date _Q_lg_l%

Date

Include a map, schematic, or description of flow scegments.

Sheet flow (Applicable to T. only) . Segment ID
1. Surface aescriptton (table 3=1) veeeieavacas

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (tocal L € 300 fr) .ceecenenn tc
4. t;ba‘?? -hr rainfall, Py/eceeccancnannnanin in
- : » 10D o
5. Land 8lope, B8 csssceccrccrstacsreccscarsesas fC/fL

; 0.8
= 0.007 (nL)

6. T, ._____.___._/).5 g Compute T, ...... hr

P 8

00

Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..ass
8. Flow 1en8th' L B0 ¢ % 000 0440 G0t Al IR RRNOEBROETTS ft
9. Uatefcoutse ﬁlope, B eevecovssctssscsctecsncscs ft/ft
10. Average velocity, V (figure SR ceeecsecees ft/s

v 402
il. Tt * 3600V Compute T: eseoas hr
Channel flow Segment 1D
12, Cross sectional flow area, 8 eseeccececscsscas fcz
13. Wetted petlmetat, PU *esess0s0sccsestssssnce ft
l4. Hydraulic radius, v = ;1 Compute T seesees ft

. w
15. Channel 8lope, 8 ceesessecassascecnaccaseses fr/fe
16. Hanning’s roughness coeffe, N cececsceccscas

2/3 172

.4
17. V = ! 3 rn 8 Compuce V eceecesna ft/ﬂ
180 FIOU length' L 9009800003000 0088000 CCEPIRISIEIROITS f:

L

19. TC - 3500 v Compute Tt cscsss hr
20.

T-T2

es Lot

025

|00

Z2.0|

0.0

IE (7:‘:"‘5

0404 *

Iz2-K

K-L

Z52

Paved Roed |
429

8.01(D

0,

2.0l

r ] ‘

£>0C)§f7!*

0,056

-10:.094

-]

Sl

Sanl

“DQ\neerg Foil St

010000

0.10(S

_\tﬁla

7S

WUers

0024 "

- 0,0Z{,

Watershed or gubarea Tc or '1'c (add T: in steps 6, 11, and 19) «eceeee hr

lo5Z7

Lot = 0,60 (0,527 ) = O3k ours

(210-VI-TR-55, Second Ed., June 1986)
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: . P T
Circie one: Te ¢

NOTES:

Shallow concentrated flow

Woarksheet 3: Time of concentration (T¢) cr travel time (Ty)

Project gémh‘d J\m______ BYH_)@_

locatton (JRANGD DumeTion

{rcle ane: Presenc{ Developed

L eveELOPED

Checked

2ZYEAR STorn

through subarea

wocksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to TC only) Segment ID
1, Surface d;scription (table 3=1) ciceveennans
2. Manning’s roughness coeff..‘n‘(nablé -t) ..
J. Flow leng:h, L (rocral L € 200 fz2) «...en.. . fc
4. Two-yr 24-hr rainfall Py Ceeeienenssanneees in
5. Land slope, B seeeeiiiacnttiisiiaanans R 19211
6. T = 2:007 (“L)O.B Compute T, ...... hr

t 0.5 0.4
P2 8
Segment 1D

7.
8.
9.
10.

il

Channel flow

12,

13.
14,
15.
16.
17,
18.
19.

20.

Surface description (paved or unpaved) .eees

FlOH 1e“8ch, L eeveeesscescacacnsecsssscscne ft

Watercourse 8lOPe, B eeessecssscccccsvascass fL/fL

Average velocity, V (figure ) .ceveveeess ft/s
N ‘%E’Z—. N

Tl 3600 V ompute x cresne r

Segment 1D

Cross sectional flow area, 3 eeeecesccescacs f:z

Wetted perimeter, p

I N N N RN NY EXX] ft

Hydraulic radfus, r = ;i Conpute T seesoes ft
w

Channei aloPe' 8 eceessctcacrcecsonssccrscores f:/ft

Hanning’s roughness coeff., N eceeeeccccnrnns
2/3 1/2
A
Ve 149 rn = Compute V .eeves. ft/s
FlOU length' L ®evssssesesssrscoetssrRvRRR N ft
L

TC I600 v Coupute Tt cecaes hr
Watershed or gubarea Tc or Tc (add Tc in steps 6,

M-N

TORF AQ_BA

0.25

20

0,70

0.2%

Late O{ﬂz ’ 4"

Date

Sue-esN B, B2 ¢ RS

Space fur as many as two segments per flow type can be used for eacn

0:062 ~

0.06¢-

Ay

N/AA

1

Ohoe

Sheer

0 . 005

O, 030

2.4

305

0,034+

0.0Z(

11, and 19) ceccoas

hr

D.03%

T Lae = 0.60 (ooq@ = 0.059 W purs

(210-VI-TR-85, Second Ed., June 1986)
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T EVELOPED

Waorksheet 3: Time of concentration (T,) cr travel time (T)
Project 6 | 8] \ s ! By Mb Date _QQJ%’
Locatfion élgﬁ;ﬁ! ‘L . SQEE&QM Checked Date

Circle ane: Presenc{ Developed \/ KS‘\"O
Circle one: T T_ through eubarea - 2 "_%5
el Lc t .

NOTES: Space fur as many ts two segments per flow type can be used for each
workgheet,

Include a map, schematlc, or description of flow segments.

Sheet flow (Applicable to Tc oaly) . Segment ID M' M
1. Surface description (table 3-1) iivieicevanes T\:MA‘ ™
2. Manning‘s roughness coeff., n (table 3-1) ..- Qlés

3. Flow length, L (toral L <300 ftr) ..ccceavcan fc 20
00 . : : ’ -
A.‘M 24-hr rainfall,_yé................. in 2}0\
5. land 8lope, 8 ceeciecccctrencaranarsraanaene ft/ft | 00, 4

, 0.8 » ' ,
6. Tt - M_E-(—n%)—r- Compute Tt veesns hr 0'037 ‘.+ - OIO
;29. -
0
Shallow concer‘\cr?ted flow Segment ID HJH’

7. Surface description (paved or unpaved) ecees

8. Flow length, L cectvacosetsacesasssosseenans ft

9. Watercourse B8lOPE, B8 eceeccssescccssecessess fTL/fL

10. Average velocity, V (figure ) teeeseeeess ft/s

i1, ‘1‘L " 3600V Compute g rereee r
Channel flow Segment ID N’O

12. Cross sectional £low area, 8 sevesssecessces  £C2 %

13. Wetted perimeter, P, ccoecsscseccrcnccsncnes ft th

14, Hydraulic radius, r -;a- CompuLe T ceevass fr ‘5\“‘2&7%

. W
15. Channel slope, 8 siecececcscccccccccescscesss fL/fL 0'00‘5‘
16. Manning’s roughness coeff., N seecccesscsons 0.030

19 23,12

= Compute V .sesee. ft/s 3'43

180 Flow ltngth. L 9000000 ecstess00000seecstase e ft 306

L - :-
19, TC - Té—oa—v COEPUCE TC ceseese hr OOOZE + OOOZ -

0.063
20. Watershed or gubarea ’l'c or Tr. (add 'l‘: in steps 6, 1, and 19) .eeee.. hr ‘ 4

Lotz 0,60 (0062 = o371

17, v

A4

OLVRS
(210-VI-TR-55, Second Ed., June 1986) L
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 28 ROAD
Comment: DETENTION CHANNEL ALONG 28 ROAD - 2 YEAR
Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0051 ft/ft
Discharge........ 10

.32 cfs w 0"Z.OCF'S/I
Computed Results:

Depth............ 0.91 ft

Velocity......... 2.39 fps — WAt ESTImMATE
Flow Area........ 4.32 sf

Flow Top Width... 7.47 £t

Wetted Perimeter. 7.77 £t

Critical Depth... 0.67 £t

Critical Slope... 0.0180 ft/ft

Froude Number.... 0.55 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. *¥ 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 28 ROAD

Comment: DETENTION CHANNEL ALONG 28 ROAD - 100 YEAR

Solve For Depth

Given Input Data:

Bottom Width..... 2.00 ft

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0051 ft/ft
Discharge........ 42

Computed Results:

.00 cfs 2 0.80 %/A‘t

Depth............ 1.7 t
Velocity......... (NUT7AL EoT.
Flow Area........ . st
Flow Top Width... 12.29 ft
Wetted Perimeter. 12.85 ft
Critical Depth... 1.35 ft

Critical Slope...
Froude Number....

0.0149 ft/ft
0.60 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990

Haestad Methods,

Inc.

* 37 Brookside Rd * Waterbury, Ct 06708



Project gémf\\d J\QLQ /‘QJE:_._* Bvﬂl"’_

Locacion (9 QQNQ\- SunNeTiond

{rcle ane: Presenc( Developed
Circie one: T, Tc through subarea
NOTES:

Sheet flow (Applicable :o TC only)

L JEVELOFED

Worksheet J: Time of concentration (T,) cr travel time (Ty)

Checked

Late 0{01 24’

Date

Srorr

worksheec.

2ZYEAR

=\

Include a map, schematic, or description of flow scgments.

Scgment ID

1. Surface description (zable 3=1) veeeevreesnn
2. Manning’s roughness coeff., n (table 3-i) ...
J. " Flow lengch, L (toral L < 300 ft) .....a..., fe
4. Two-yr li-hr rainfall, P, ....... cesescearass . _:in
5. Land slope, 8 ceceiecicrencvessansncrnsraass LfL/fL
- ,0.8 v
. 0.007 (aL) - :
6. Tt 5o Compute e veeenn hr
: ? 8
2
Shallow concentrated flow Segment ID

10.

i1,

Channel flow
UL EREIE

12.

13.
14,
15,
16.
17.
18,
19,

20.

Surfsce description (paved or unpaved) see..
FlOU length, L e s eves 0t acssssserevestasans ft

Wacercourse 8lOPe, 6 coececsvecasessevaneses ET/EL

Average velocity, V (figure ) .eveveveees ft/s

L "-3'? 2 N

TL 3500 V ompute T, «eese. r
Segment ID

2

Cross sectional flow area, 3 esecesesnccvacas ft
Wetted petineter, pw "esedessscecrsscrssanes fc

Hydraulie radius, r = ;1 Compute C eensnes fe

W

Channel 8lope, 8 c.iisccierenecicenseecennes fT/fe
Hanning‘s roughness coeff., N seseccescnsens
/3 172
Ve 1432—53———3-—- Compute V .isvse. ft/s
Flow leng:h, L 6ees 0 sss sttt ecesss et st fr
L -
T; 3600V Conpute Ly eeeees hr

Watershed or gubarea Tc or T: (add Tt in steps 6, 11, and 19) seeceee. hr

3

Space fur as many s twWo segments per flow type zan be used for each

=T

Res, U

0.2

Rz

0.70

0,020

0,420

'§C>o¢1ﬂZL

T-u

Fhoed

Roed

00

0,009l

Z AL

0.077| -

-16.0777

-V

Ste

Core

Sheer

0. 005

0.015

194

A=

11)25 I*

" 10,05

0. 54Y

Tiac = 0o (o S41) = 0525 purs

(210-VI-TR-65, Second Ed., June 1986)
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1 EVELODPED

Warksheet 3: Time of concentration (T,) cr travel time (Ty)

Project é’ 0 VI S 4 By Mb bate _Ql_g_‘m,
Location él&ﬂll :Soﬂcmgn\) Checked Date

Circle one: Presenc{ Developed \/ &s‘ro ) :
Circle one: Tc 'l‘t through subarea -

NOTES: Space fur as many as twWo segments per flow type zan be used for each
worksheet.,

Include a map, schematic, or description of flow segments.

Sheet flov (Applicable to T, only) . Segment ID - "2" \

1. Surface description (table 3=1) seeeiceaccas

2. Manning’s roughness coeff., n (table 3-1) .. 0'3

3. Flow length, L (toral L < 300 ft) cecveacaen fe 66

u‘gg-rr 24-hr i:unfau.:y.....;....,-....... ~in 20»0|

S. Land slope, s '"“”.'..”I.O.z.)“.“”"_“““ fr./fi ' OOOZO , _ ‘

6. T, nws—(ﬂ-# ' Compute T. ......  hr 0252+ - 0:2§k .
;). JUR -

Shallow concerl\tor?t:ed flow Segnment ID 1"\_,\‘

7. Sul.;face description (paved or unpaved) ..ees PA QQPA

8. Flow length, L cevvvectscascccesccsosccsascns ft r&DO

9. Watercourse 8lOPE, B eevesessescsscssassesss LL/fL __0.006'

10. Average velocity, V (figure ™) sccveseceas fr/s Zl‘b

402
. _L + =007
. T, = Ty Compute T, vreees  hr 0.07'} o
Channel fTow ) Segment 1D L-l-\/

12. Cross sectional flow aTea, 8 eecesesseescces £l | 9€¢

13. Wetted perimetet. Pw 0 0ascssevessscssccacae ft CM‘

l4, Hydraulic radius, r -;‘- COMPULE [ seveane e | Shaeer %ﬂ. "&}Rﬁi—'ﬂ’:
) v )

15. Channel sloge, 8 ecsecsccvscssevecscrcansane f:/ft A.o%

16, Manning’s roughness coeffs, N ceeessssscsces . 0’5

2/3 1/2 .
17, v =149 "n - Compute V «vesen. ft/s l.cm—'

18, Flow lengt.h, L ceeccoccsescescecsesocscsscsos ft M
--——-_L + -
19. T, 3600V Compute T, ...... hr m [o‘

20. Watershed or gubarea T, or Tc (add Tt in steps 6, 11, and 19) ..cece. hr 0‘30

LBG = 0,60 (0,347 ):O.ZZOHOUR{:

(210-VI-TR-65, Second Ed., June 1986)
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L EVELOFED
Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project éml\)d \’\gb 25 3222 . By & Late O(Iz 54’

Locazion @TZQNQ SQNL‘TlDUJ Checked Date

{tcle oane: Presen _ZYEA% 51'0%
Circle one: T, T: through subarea 552&—?&5“\! '24

NOTES: Space for as many as two segments per flow type :an be used for each
worksheet.,

Include a map, schematic, or description of flow segments.

VSheet flow (Applicable to Tc only) Segment ID P‘ Q
1. Surface &?scription (zable 3=1) sieavenaaoas R@".la&"’
2. Manning’s roughness coeff., n“(table -1 .. o “56
3. Flow length, L (tocal L < 300 £2) seesenn..  fc |V NO
4. Two=yr l4-hr rainfall, ?2 Cetetecereneateat in Ono -
S. Land slope, s ...............,.....‘...»...... fr;./ft 0.020

+ 0.8
- o 0.007 (nL) T - ﬂj*
6. T, —_T)—.S—:W Compute T, ...... hr 0

F2
Shallow concentrated flow Segment 1D M/P(

7. Surface description (paved or unpaved) .....

8. Flow length' L LR B B BE BE B B B B R B B BB BB N BB B B ) ft

9., Watercourse 8lOPE, 5 cccseccovesasosssesssess fL/fL

10. Average velocity, V (fi{gure 3=} .cerecseee. fr/s

N '1'L 7600 V omputle ERERRY r
Channel flow Segment 1D @‘R l

12. Cross sectional flow area, 8 sesesesscsesess  £C° <2<

13, Wetted perimeter, P, teoesiescsccesacrnannes fr [CALL,

l4. Hydraulic radius, r = -pi COmMPULE T sesnsas fr |Sh4eT FOIL S\"L‘i&:ﬁ

w

15. Channel 8l0pe, 8 seiiicerrresecacanancsssees fT/fL 0.00999

l6. Manning’s roughness coeff., N seseesascsssas 0»0,6
2/3 172

17, v = Le89 rn 8 . Compute V .ise0e. ft/s ?'%

180 Flow length, L 0003000000000 000000000C0CIITILE ft w\

19. T _L-—— Compute Tt cevses hr Do'w+ - O'IOO

¢ ~ 3600 V
e
20. Watershed or sgubarea Tc or Tr. (add Tr. in steps 6, ll, and 19) .eeeeee hr IO‘ - 4:—'

TL-A@ = 0.0 (0,34@ - 0,505

—

(210-VI-TR-55, Second Ed., June 1986)
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T EVELOPED

Worksheet 3: Time of concentration (T,) cr travel time (T)

Project [;_Q_N Q mg\){b ’ By Mb Late _le_m’
Location é]@‘l :S EQ:LQ Checked Date

Circle one: Presenc V &S‘\"Oi’-\ﬁf\, .
Circle one: Tc T: through subarea -

NOTES: Space for as many s twWo segments per flovw type :zan be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T. only) . Segment ID - P- Q
1. Surface description (table 3=1) deeeicescaes eﬁfz.&fb_\-
2. Manning’s roughness coeff., n (cabAle 3-1) .. 0. 3§

3. Flow lengeh, L (tocal L < 300 £8) wovvvvenne  fe \\O

‘gg-r 4-hr rainfall, .....;............ in Z'b\
lOD

S. Land 5l0pe, B eececescssocscsscsansscsosnsans LCL/fL Ol02> v
0.8 : :
_ 0.007 (aL) 432 . .
6. T, .____._.____./).5 57 Compute T  ...... hr 00 )
P 8
20
Shallow conce:gcrated flow Segment ID N/A

7. Surface description (paved or unpaved) .....

8. Flow leﬂgth, L ecvecetscscesssscsscecsnanane ft

9. Watercourse 8lOPe, 8 sesccsscssccscossceveess fL/fL

10. Average velocity, V (figure ) cieveseees. ft/s

v 402
1. 1, =

Compute Tt cseeas hr + "

Channel flow Segment ID &L

12. Cross sectional flow area, 8 secscscccoscass fel S{-ﬁ_

13. Wected petime!’.et‘. Pw *es0ce0sesceccptsscssanas ft @bc‘

14, Hydraulic radius, t _;9_ Compute [ seeeees ft 9‘]\%‘:“45 'FO(Limeﬁ

. w
15. Cha"nel Bloge' B evssscscvccscencencsvsccsoe f[/ft Oom a

16. Manning’s roughness coeffe, N cececcsscscense .05
2/3 _1/2
17, v = Llefd rn 2 Compute V «.eeees ft/s 2'z§
18. Flow length. L eeeccecssaccvccccsssscocesscnes ft ml
L =
19. Tt " J500 Vv Compute T, ..iceas hr &.,/00 |+ 0"00

>

20. Watershed or gubarea ‘Tc or Tt (add ‘l‘t in steps 6, 11, and 19) ..eieeee hr 0'561

(210-VI-TR-65, Second Ed., June 1986)
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Location @ TZQN.év SuneTiond

{rcle aone: Presenc{ Developed

Circle one: ?c

NOTES:

Sheet flow (Applicable to T.

L EVELOPED

Worksheet 3: Time of concentration (T,) cr travel time (T)

Project ém'\‘d \’\m____ By Eé :

Checked

2 YEAR Svorr

Uate OQZE 4

Date

Tc through subarea

£

i

Space
worksheec.,

Include a map, schematic, or description of flow segments.

caly) Segment ID

~ 1., Surface description (table 3-=1) .ieivescnace
1. Manning’s roughness coeff., ni(table 3-1) ..
3. Flow length, L (tocal L € 300 ft) ..cececsns fc
4, T;o-yr i&fhr-ra;nfall. PZ ..;..... ........ . in
5. Land slope, 8 ...............,.............. fo/fc
6. Tt ngglgiz%lz—— Compute T, ...... hr
Shallow concentrated flow Segment ID
7. Suéface description (paved or unpaved) ..o..
8. Flow length, L ceveccosctssscccesoocctscnasacs ft
9. Watercourse 8loPe, 8 eceecsecscesnscessscsesss fL/fC
10. Average velocity, V (figure ) .ccveeeee.. ft/s
1L, T, = -—L——~ ‘LELE;L:e T, coesas hr
Tt 3600 v t
Channel flow Segment ID
12. Cross sectional flow area, @ eevecesscccsaas fcz
13, Wetted perimeter, Py **etescscccccsrcccaaces ft
14, Hydraulic radius, r = ;1 Compule T secesss fe
15. Channel slope, s ......Y.................... fr/fc
16. Hanning’s roughness coeff., N eecesccccsacan
17, v = L8 r:/3 81/2 Compute V «sevee. ft/s
18, Flow length, L teveseesascessscnssesacasanss ft
19. T, = oot Compute T, ....o.  hr
20. Watershed or subarea T or T (add T in steps 6,

Viro = 0.60 (11ag ) =

W-X

Kes

0,35

1160
0i70

0,029

Sues-2AsIN CT

ar as many s twWo segments per flow type :an be used for each

.00t

+

\, 00

-Z

) Kond

28k

0,0105 0,0070!

2.0]

0104

6.\5]

fon ST

LeTS

0.01%

) .94

212

0.045]

11, and 19) .covaee

0.04

h

1198

T

07719 Hours

(210-VI-TR-65, Second Ed., June 1986)
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T EVELOPED

Worksheet 3: Time of concentration (T,) cr travel time (T}

Project é SAA S ' By Mb bate .Q‘!J‘_iﬂ-’
- Location é]@ﬂ(l :OEELQM Checked Date
Clrcle one: Presen ‘ m VEKS'\'G%

Circle one: Tc Tt. through subarea

NOTES: Space fur as many 1s two segments per flow type :zan be used for each
worksheet.,

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) . Segment ID - W'X
1. Surface description (table 3=1) s.iesicsceaes IZ_@;. L_ﬂ[!
2. Manning’s roughness coeff.._ n {(table 3-1) .. 0.36

3. Flow length, L (tocal L < 300 £€) e.eeenen.. e | Vo0
b.‘ge?ﬁ l4-hr rainfall,,y......’.....;...... in 210‘
‘ ' |

oo
S. Land 8lope, 8 ecesvcstscssrascanasssosarecses-f/fL DIQ_Z k v
0.8 - . A
6. T, = 2:007 (L) Compute T, ......  nr O°5q\ L el

t 529.5 0.3
Shallow concer‘ltor?ced flow Segment ID X‘H g "Z
7. Sur.face description (paved or unpaved) ..... pA\{EC Qopcl
B. Flow 1enGER, L sevcrcrsecenssnsenceeneensens £t | 275 | 78
9. WACETCOUTSE BLOPE, B eeeecessccnssnncresaass EL/EL _Q:O/DQJ,O&'?D
10. Average velocity, V (Eigure I veeeeneenn. fr/s |21 4P 2.0l

4
. " TV g‘“z’:‘“ Ty eeese BO O'Mﬂ* 0,109 - (0. 'S\

11. T

Channel flow ‘ Seguent 10 |7 =AA

12. Cross sectional flow area, @ eseeecsasecsacss £e? 9¢L
13- Wettcd Petiﬂetet’ Pw R R R InIIInm ft W

14, Hydraulic radius, r -;9- COMPULE € ceveeas fr | Shests forr ﬁm

. o
15. Channel Blo‘_)e, 8 ececsssasseccccccsctcccceee f:,ft o'oob%‘

16. Manning’s roughness coeff., N cececsccsssacs 0‘0’6
2/3 1/2 .
17, Vv = 1.49 'n 8 Compute V evesese ft/B qu4'
18. Flow lensth. L ceeeseccsscessocsscssccsscace ft %‘z,
-l + - '
19. Tt 3600 V Compute "l't cesece hr 0004'; OCM,D

20. Watershed or gubarea 'rc or Tt. (add '1'c in steps 6, ll, and 19) .eeves. hr 04-7 Y|
l Lo = ©.:.60 (0073’) ) = 0|4:7Z‘—) OURS

(210-VI-TR-55, Second Ed., June 1986)
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Projact émh‘_d \’\ma______ By L'Y_.é.

Locatfon {9 QQNQ« S\DNG’\'[OIJ

L JEVELOFED

Worksheet 3: Time of concentration (To) cr travel time (Ty)

Checked

Cilrcle one: Presenc( Developed
Circle one: T, Tc through subacea -
NOTES:

Sheet flow (Applicable to Tc only)

worksheet.

SIN

Include a map, schematic, or description of flow segments.

Segment ID

I, Surface description (table 3=1) siieecaeccen
2. Manning’s roughness cogff., n (table 3-1) ..
3. Flow length, L (tocal L < 300 fz) ..... csnes 134
4. Two=yt 24=hr rainfall, P, ..iececnnens ceeees . in
S. Land S1l0Pe, 8 evsceseocnessinsacnssasasccsns fC/fL
,,0.8 '
. 0.007 (nL) - »
6. Tt T o Compute T, ...... hr
P 8
2
Shallow concentrated flow Segment ID

12,

13,
14,
15.
l6.
17.
18,
19.

20.

Surface description (paved or unpaved) ...e.

7.

8- Flow 1ength, P S ft

9, Watercourse 8lOPe, B8 scesscesessssnssceescss fL/fL

10. Average velocity, V (figure 3«f) icvveeeeess ft/s
L 422

11, T: 3600 v Compute Ty eeeeee hr

Channel flow Segnment 1D

2

Cross sectional flow area, 8 ceeeeccsceccacee ft

Wetted perimeter, Py "vesesescacarcccacnncns ft

Hydraulic radius, t = ;i Compute T seeeces ft
w

Channel 8lope, 8 civecieiiitniiansansinaneas fr/fe

Hanning’s toughness coeff., N seesesssacaces
g (23,102

v - Compute V seseese fC/8

Flow length, L csecccesecscscnsascscscsonnss ft
L

Tc " T500 Compute T, ...... hr

Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) eeueees hr

Space for as many as two segments per flow type can be used for eacn

B-AG

 Ves Lot

| 025

<%0

070 |

0 .01

Late O(AE 4-

Date

2 YEAR STornr—~

. L0O| +

AL-AD

<’

Powed! |

110

0.025

2.b|

0,009~

00

LA )

AD-A

See

CMSLL;

§:015

sheers IFon ST
QLME______

|94

410

0.054*

0.0

|- Lobof

Trac= 060 (Vb = Looo Hevrs

(210-VI-TR-55, Second Ed., June 1986)
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L)EVEL.OPED

Worksheet 3: Time of concentration (T.) cr travel time (T})

Project G O Y\ S ) By MHS Date_Q__lLL"g.—
Locatfion él&sd‘ IS Eﬂ:ﬁg Checked _~ Date __

rcle ane: Present { Developed \/ R_S‘t"o
Circle one: Te Tt through subarea

NOTES: Space fuor as many as two segments per flow type :zan be used for each
worksheet.

Include a wap, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) . Segment ID A-A
1. Surface description (table 3=1) cuviieneaess .‘2% lcﬂ"
2. Manning’s roughness coeff., n (table 3-1) .. ) 0'2.76

3. Flow length, L (toral L < 300 ft) s.cveacann fc Z%
00 . : : :
;5.\;90‘ﬁ 4ot ratnfall, Byfuosiiiiiieiiiiinns dn 2.01

10D :
5. Land slope, s .............._................ fr/ft 0'0‘23

. -9-/—02?—75—(-9—3—)4—— Conmpute Tc ......A hr Oo%—@ M |- thA".;

00
Shallow concerlltrated flow Segment 1D AC“AID
7. Surface description (paved or unpaved) s.es. PA\)M ?0%‘

81 FlOH leﬂg:h. L 0000 0es0 00000000000 0s00ssrTS ft \\O

6. T

9., Watercourse 8lOpe, B8 scesesscceccassscvesees fL/fL OcOZG

10, Average velocity, V (figure)‘@ esescsseeaes ft/s 34(9,
L ‘4622— + -
. T, = 3600 V Compute Tc ceeeas hr 0'%7 OIM

Channel flow _ Segment ID AD‘A

2

12, Cross sectional flow area, 8 cecsscccccccces ft

13. Wetted perimef.el‘. Pw s essseecesstcncenccas ft mu.

14, Hydraulic radius, t -;g' Compute € seveess fr _&L Em_im‘?&i?é

R W
15. Channel 8lope, 8 ccveeceascnssscacsaanensnas fT/fL Sle

l6. Manning’s roughness coeffe, N ceccescecssean 0/0/5
2/3 1/2
171 V= 1.49 rn 8 Compute V cevcacs f:/a “q4

18. Flow length, L seeeeeeseecssccsccosescascees ft 4\0

L -
19- T; - m Compute Tt XXXXX) ht o‘ﬁ + 0‘@

20. Watershed or guybarea Tc or Tr. (add Tt in steps 6, 11, and 19) ¢eceeee hr l00|3

Lotz 0,60 (.01 ) 2 .68 1) ours

(210-VI-TR-55, Second Ed., June 1986)
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L EVELOFED

Worksheet 3: Time of concentration (T) cr travel time (T

Project éfZQNd \’\ﬂ,_)g)% , By % bace O(ﬁz ’ 4‘

Location @R)QNé S\JNL‘T!NJ Checked Date
{rcle ane: Present 2 VEAQ 5T0ﬂm
Circlie one: T, T, through subarea - VAL

NOTES: Space fur as many as tWo segments per flow type zan be used for eacn
worksheet.

Include a map, schematic, or description of flow se¢gments.

Sheet flow (Applicable to Tc only) Segment ID A .I"ALh
1. Surface description (table 3=1) eeuveeeseens _Z%;

2. Manning’s roughness coeff., n (table 3-1) .. . 0!36

3. Flow length, L (cotal L < 300 £2) ..e..... .. e |50

4, Two=yr Zisfhr- rainfall, P, ............;..‘...'_ in 0'70 1

-

S. Lland slope, s ............,.................-ft/f: @‘qu
.,0.8 ~
6. T a 0.007 (nL)

5 . ¢
e '———0—.—5-—8—0.—“-—' Compuce T: cecase >hr o.aq 'T O'% -

Py

Shallow concentrated flow Segment ID N!A' l

F

7. Surface description (paved or unpaved) .eees

80 FlOU length, L L I R N R R R R N N R RN R RN ft.

9. Watercourse B8loPe, 8 ceesecescsaccsscrcsssas fL/EL

10. Average velocity, V (figure 3=%) ..cvvevee.. fr/B

L 402, - -
11, Tt 3600V Compute Ty eeeees hr

Channe}. flow Segnent ID AS’AK

o

12. Cross sectional flow area, @ sesesceccccceas Er.z ief,

13. Wetted perimetel‘, pU veeecssttsetrsenccecnoe ft m"

L4, Hydraulic radius, r -;5" Compute T esoceavss ft év\étﬁ M%mt«t:"’

. w
15. Channel slo?e, 8 scevscscstesscesssecsasancnn f:/ft QLm?
16. Manning’s roughness coeff., N evevereeneecoas _910/5‘

2/3 172

17' v-l.ag rn g COmputeV cevescsae ft/s 2'0]
18. Flow length, L o teesesesscssecanscncrscanenas ft IBO

L - (=
19, Tt - J600 v Compucte Tt cesaane hr 0.025 + O'OZ-P

20. Watershed or gubarea T, or Tr. (add I‘c in steps 6, ll, and 19) +veveee hr OOAZG

TiLac= 0.60 (,420) = 6.252 H purs

(210-VI-TR-55, Second Ed., June 1986)
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TOEVELDPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project 6 O Vi S ) By Mb Uate_Q_lg_l‘%/
Locaction é]ﬁﬂgl :S Eg:;g Checked Date

_ Clrcle one: Presenc ( Developed V &gﬂ‘b
Circle one: ‘rc Tr. through subarea

NOTES: Space fur as many 1s twWo segments per flow type zan be used for each
wvorksheec.

Include a wap, schematic, or description of flow segments.

Sheet flow (Applicable to TC only) . Segment ID - ﬁI’AJ’
1. Surface description (table 3=1) sevciieecacas Etéu

2. Manning’s roughness coeff., n (table 3-i) .. ' _Q,_é

3. Flow length, L (cotal L €300 ft) secvoncans fr 60

-4.‘390‘« 24=hr rainfall y................... tn Z.OI
) : 10D o .
5.- Land Slope, B8 eceveresescscccsossassssacssesos ft/f.t Olow

6. 1 - 0:007 GLy0? Conpute T, oone. we |02%3¢]  |-l022B
t /sz.S s0.4 t . -
00

Shallow concer!:rat.ed flow Segment ID N/ﬁ'
7

7. Surface description (paved or unpaved) .....

8. Flow length, L eceevcecsccosccccsasssaascsncne ft

9. Watercourse 8lOPe, B ecescescsscassscnscansss fL/fL

10. Avetage \'elacity’ v (figurem esccssenraecn ft/ﬂ

L 402 + -
11. T, " 3500V Compute 'I‘t hr
Channel flow , Segment ID MDA
12. Cross sectional flow area, 8 cececcocccocsas fr.z 2@
13. Wetted perimeter, P, cceccesesccoscccsonsccs ft DL
14, Hydraulic radi..us, r - ’}')i Compute T seecess ft ﬂﬁj'\": - J cu'\.m
15. Channel slope, s ......?.................... fr/fc 00007
16. Manning’s roughness coeff., N eeececccsscaas Q_I_QS
17, v =183 ‘in o/ Compute V eeveen. £t/ | 210
18. Flow 1eNgth, L seesseescecccenncssescnsenes £t | [ O

19. Tt - '3—6'%-7 Conpute Tt essens hr O’ ozér " &IO%

20. Watershed or gubarea Tc or Tr. (add ‘l‘c- in steps 6, 11, and 19) .eevee. hr 0.266

Lot = 0,60 (0258 ) = 01155 1) pure

N

(210-VI-TR-85, Second Ed., June 1986)
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L JEVELOFED

Worksheet 3: Time of concentration (T,) cr travel time (T})

Project élZQNd \}l&bqgo% . By m Late OOZE 4’

Location éfl}qNé S\)NC\‘\QM Checked Date

Circle ane: Presenc( Developed ‘ZVEAQ- 5‘70%
Circle one: Tc '1‘: through subarea 552!22 @ ‘ 2 I

NOTES: Space fur as many as twWo segments per flow type zan be used for eacn
worksheec.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID AF:A&[
- 1. Surface description (table 3-1) tevvevennnan @%.
2. Manning‘s roughness coeff., n (table 3-1) .. 01%6

3. Flow lengch, L (rocal L < 200 ft) ....c..... 34 60

4. Two=yr 24=hr rainfall, P, ..vevevevencnanees . in 0:70!

-

S. Lland slope, s .....................‘......... fr/ft 0:02<D
..,0.8 | -
6. T, 9_'.‘)2.77_5(_%%_ Compute T, ...... n&r .339-* - Doy‘ib
P, 8"
2
Shallow concentrated flow Segment ID N/A’I
[

7. Surface description (paved or unpaved) ,.ee.

8. Flow length' L eceveacocactccassnsascsnnoancae ft

9. Watercourse 8lOPE, B eessscesascsccsrassaess fL/fL

10. Average velocity, V (figure 3=) ...v0cveess ft/s

. T, =k @z h T -
. TL 3600 v Ompuce «\t csecane r
Channel flow Segment 1D Ab -AA

-

12. Cross sectional flow area, 8 eeeecseccscaces fr.z §&£

eeescsseasesrasseanscns fr

L

i
l4. Hydraulic radius, tv = ‘pi COmPULE T cosveas fr 6‘(\&&'&0\‘%5‘\%&%
. v \
15. Channel 810pe, 5 «eeeseesessnncecssnnnsennes £U/EL 0«0014" |

l6. HManning’s roughness coeff., N seeesecevassas 0.015 ‘ 3
1.49 l_2/3 81/2

- Compute V seeesss ft/s ﬁ'%%
18. Flow leng:h, L sescevencencencscesscncssasnas ft &67

19. '1'C - Té%ﬁ Compute Tt cecean hr 0.0ﬂ* 1O o@ﬁP

20. Watershed or subarea T, or 'l‘C (add 'l‘c in steps 6, 11, and 19) .ve0ee. hr 03477

TLae = 0.0 (0‘4—,-D = 0.28p Hours

(210-VI-TR-55, Second Ed., June 1986)
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T)E\/suaPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project 6@*0“@&1 By Mb Uate_Ql_p_,fﬂ/
Location élwgl :S s_g:m Checked __ Date

{rcle one: Presenc( Developed y KSTO
Circle one: T, Tc through subarea

NOTES: Space fur as many s twWo sezments per flow type :an be used for each
worksheet.,

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) i s;gmem; ID - AE 'Ab)

1. Surface description (table 3=1) cecaceasacas Qﬁ‘:e‘-‘m .

2. Manning’s roughness coeff., n (table 3-1) .. Dcég

3. Flow length, L (total L € 300 ft) seeveawees  fC _50

o i o -
‘j»oe‘ﬁ Zé-hr rainfall, Pp/c.cccacneinencanaes in Z.0l

10D :
5. Land slope, 8 ........................’...... fr/fe 01010

4,

0.007 (n L) . 64-'— 1 i

6. T, = .____._____/P) = Compute T, ...... hr _&Z 0.2%
00
Shallow concentrated flow Segument ID
: B

7. Surface description (paved or unpaved) s..es
8. Flow leng:h, L eevecacscaccsccsassscasnnsane ft
9., Watercourse 8lOPE, B secescccsseccsssseassses fCL/fL
10. Average velocity, V (figure ) cecsecceess ft/s

v 402 T N + -
i1, 'rL " 3500V Compute g e r
Channel flow ) Segment 1D Ab "A

12, Cross sectional flow dr€ad, 8 secevsccccvaccs ftz sa

13. Wetted perimef.et, pw Sesseetescecstsccvccnae ft C&Ll [

l4. Hydraulic radius, t __P_a_ Compute T eseseose ft j\i(:ré Fp{k%m

. w
15. Channel 810?3. 8 ecscccsevreccvssccncnccccnoe f:/f: lo[om'
16. Manning’'s roughness coeff., N seesccecaccnas 0. 015
2/3 1/2
KA
17, va-lr’" s Compute V evveen. ft/s | 213D

n

-

18. Flcw lengt.h, L Geeee 0t 0s0cs0esssR0cevesRTen f: _QB?
L -

19. TC - m Compute Tt cesene hr Otoad'-*. O' 092

20. Watershed or gubarea Tc or Tc (add Tc in steps 6, 11, and 19) .evvee. hr 0'3‘5

LGz 0.60 (0315 ) = 018 Pourse

(210-VI-TR-85, Second Ed., June 1986)
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Project (QTZQNA \’lmguh.
Locatfon (JRAND SwnNeTion

ircle aone: Presenc{ Developed

Circle one: Tc

NOTES:

Sheet flow (Applicable to ’I‘c only)

JEVELOFED

Worksheet 3: Time of concentration (To) cr travel time (Ty)

By Y\Wé;

Checked

2 YEAR. STorn

Late OOZE 4’

Date

Tc through subarea

worksheec.

Include a map, schematic, or description of flow segments.

Scegment ID

1. Surface description (table 3-1) iviievesenne

2. Manning’s roughness coéff., nr(cable 3-1) ..

J. Flow length, L (tocal L € 200 fr) ceeeencenn fc
4. Two-yr 24-hr rainfall, P, ...... R ®
5. Land s;ope, 8 trerteninationnaas ~........;... fc/ft
6. T, - O;zg?s(:g?zli Compute T . ......  hr
Shallow concencrated flow Segment ID
7. Suéface degscription (paved or unpaved) .....

8. TFlow length, L cesecccecccvsccecesvasecnnnne ft
9. Watercourse 8lOPe, B seeccoesencccassccsssss LL/fL
10. Average velocity, V (figure 3=f) ..ecveeee.. ft/s
.1 ==Lt 4&%\;& T veeeee  hr

t 3600 vV t

Channel flow Segment ID
12. Cross sectional flow area, a .......;....... f:z
13. Wetted perimeter, Py sesstsrencsctcrnocansas ft
14, Hydraulic radius, r = ;ﬁ Compute T seceses fe
15. Channel alope, s ......?.................... fr/fc
16. ™Manning’s roughness coeff., N cevevsssaccnss

17, v =149 ’:/3 o2 Compute V eeveee. ft/s
18, Flow length, L tecuesescvscecsnaascrscnascns ft
19. T, --ﬁ%ﬁ- Compute T, ......  hr
20.

Watershed or subarea Tc or Tc (add Tc in steps 6, !1, and 19) ..vs0es hr

Sue-BAsIN DZ

Space fur as many as two segments per flow type zan be used for each

AL-AM

(es Lot

0255

\&0

070

0.017

|NoX-£2N

-1 1,027

AM-AN

AN-/

\D

Pauid

ord

|89

&4

0.0\

0

0076

=y

2.1

0.017

0.114

- ()0‘125\

D-AF

=33

0. oo?;‘%

Sheets Fon Siser

0.015

z.19

220

+

0.02%

- ca:"

[.19]

Tire = 0.00 ( 1.18) 7 = 0709 Wpors

(210-VI-TR.55, Second Ed., June 1986)
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|_EVELOPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

'Projo.ct é D \ S I By Mb Da:e_Ql_p_lm.—
Location é]@‘h :SOEQ[!Q&) Checked Date

Clrcle one: Presenc( Developed Igg \/ESLS‘TQM
Cirete e T, T, Thrmh ewaces oo BASIN 12

NOTES: Space for as many as twWo segments per flow type :zan be used for each

Sheet flow (Applicable to Tc only) . Segment ID - AI:AM
1. Surface description (table 3=1) seueiceraaas ’_@u*
Z. Hanning’s _roﬁghne;s coeff., a (ctable 3-1) ..
J. Flow length, L (total L € 300 ft) .sccecceaas ft \60

00 .

‘ T 24-hr rainfall, y.................. in Zlo,

, ' 10D : -
S. Land 8lope; 8 eeeevssessscecsccscscnvassesss fUL/fL OOD‘(O‘.

0.8 )

6. T = 0.007_(nL)

worksheet.

Include a map, schematic, or description of flow segments.

p = e Compute T, ..eees hr 00(00.5 * = 01&02
/P).ﬁ s0.‘0 t - .

Shallow concer‘ttar?cad flow Segment ID A&l\*A AN'AO

7'
8.
9.

10.

Channel flow ) Segment 1D AD"’AP

12.
13.
14,
15,
16.
17,
18,
19,

20.

Surface description (paved or unpaved) ...e. EL\\)E.AM_

Flou length, L 00000 a00ecsseesse0cvsensevene ft \66\

Watercourse SlOPe, B seceecssssscccescassecs fL/fL (0101 LS

Average velocity, V (figurz-}‘n esessesecas ft/s ’5'08

T[ 3600 v Compu(‘.e Tt evreose hr O'o\-' o ' "4 o' ‘

Cross sectional flow 3Tea, 8 sececcccsccccae ftz Seﬁ

Wetted perimetel’. PV te0scssecreccstnccscsase ft @‘—L'

Hydraulic radius, tr = P_a COmPULE T sevecee ft 5‘\&@’\:‘:@_‘#5‘1@83
Channel slope, 8 ......‘.'.................... fr/ft 0'0953

Manning’s roughness coeff., N seescesrascoas 0.015

UL ‘:/3 ot/ Compute V veveee. fe/s |2\

Flow length, L tcvecocecsescsccccscsssassans ft on

T, = TG:E_O-V- Compute T, ...eas he [0,028+ | 0:02¢

Watershed or gubarea Tc or T: (add Tc in steps 6, 11, and 19) ¢eceaee hr 0.7@21

l Loz ©.60 (91/7(’$> - 0\457 ‘—] oURS

(210-VI-TR-55, Second Ed., June 1986)
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| JEVELOFPED

Worksheet 3: Time of concentration (To) cr travel time (T)

Projact éIZ.C)Nd \jlf.bJSJp.: . By'm ate M

Location QQHN)Q SuneTiond Checked Date

{rcle one: Presen _ZVEA% 5""’0@7‘\ ‘
Circie one: T, ‘l‘c through subarea %\)E:-'BA&{M E‘

NOTES: Space for as many ss two segments per flow type zan be used for each
vorksheet.

Include a map, schematic, or description of flow segments.

- Sheet flow (Ap?llcable to T, only) chmen.c §)] AQ —AR
" 1. Surface description (table 3=1) c.veeceennss Q%
2. Manning’s roughness coeff., a (table 3-1) .. O'ﬁi%
3. Flow length, L (total L < 300 £2) seveenenn. £ | 0
4. Two-yr 24=hr rainfall, P, ...c... eveeienss 1 12000 %
S. Land 8lOPe, 8 seevesscccescscssesasseasenese fL/fL _o.OZ.O
A -,0.8 ! A
6. Tc - 9‘—03—752‘—16—)4—- Conpute Tt eseess hr O.%qf * - o'zqcﬂ
P, 8T
2
Shallow concentrated flow Segment ID N/A

7. Surface description (paved or unpaved} .....

8. Flo“ leﬂgth' L cececccocatcenssesncsnasasosne ft

9, Watercourse S8lOPE, B8 eeeseessccscssvessvsses fL/EL

10. Average velocity, V (figure 3=f) ..ceseceees ft/s
L' 402_‘ - - g
W T, = 3500 Compute T, «eueee hr "'6_-‘

Channel flow Segment 1D AR‘AﬁL

12. Cross sectional flow area, a8 sesececsscesces fel 62—6
13. Wetted ?etimeter. PU Ceesetstascssgsesnsnsens ft QLL\
14, Hydraulic radius, t = ;?- Compute T ceeeees fe é»\f.t"' FOfLsTQLE»EJ—é

w

15. Channel 8lope, B cceecccrrctcirronsaccnanssss fL/ft ,00?)2

G\

16, Manning’s roughness coeff., N vececsssecsnes ﬁ. OIS
1.49 r2/3 B1/2 z
17, V=2 - Compute V ciseee. ft/s ||q
18, Flow length, L teveceenccterscasacsessnsancnes fr 3%0
L “ - -
19. T = 3500V Compute T, ...... nr |0,042]7 : Oqu’

20. Wacershed or subarea Tc or Tt. (add Tc in steps 6, 11, and 19) ....... Nr 0‘431

TLae = 0.60 (0.4‘377 = 0,26Z2-H ours

(210-VI-TR-65, Second Ed., June 1986)
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TJE\/ELGPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project 6]@0 J\msu(b ) By Mb Date .Q"_m
Location é]@‘t .s EC}:!Q Checked ____ Date _

Circle one: Presenc \’ CLS‘T’O

Circle one: Tc ’1': through subarea

NOTES: Space fur as many 1s two segments per flow type :zan be used for each
vorksheet. '

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T. only) . Segment ID @.AFK
1. Surface description (table 3=1) veeecenvesee ‘Z%LQ'\—

2. Manning’s rough.ness coeff., n (table 3-1) .. 0(%6

3. Flow length, L (total L < 300 ft) secvenvnns fc 50

\O

ey 24-hr rainfall, .....;............ in 2*o.l

S. Land slope, 8 ............l.o.?............... f_t/fﬁ a‘,ozo

6. T, = .9.'_0_91.5_(_“.%2_‘:— ) Compute T, ...... hr O.Z’é’; + - 0.‘2-%4
D

Shallow concer'ltor?ted £ low Segment ID N /A

7. Surface description (paved or unpaved) ,eees

8. Flow length, L R N N NN NN YN fC

9. Watercourse ﬁlope, B eecccecesecesssscevsacce ft/ft

10. Average velocity, V (figure ) ceeeeeeeees ft/s

L + - [
e T, = 5550 Compute T, «euens hr "e/

Channel flow Segment ID AQ‘M

12. Cross sectional flow area, & eececesccccancs £el '65}(,

13- Uetted perinetel‘. p“ ee0esescescsectessessnnae ft @\Ln

l14. Hydraulic radius, r -;a- COMPULE T ecevossne ft 6J[\L‘d"; ﬁ'\

R W
15. Channel 810pe, 8 cieevsesnessavesscascceases f/ft ({0 QOEZ

e TS

Y

16. Manning’s roughness coeffe, M ceccecccsorccs QJO\CJ

2/3 172 :
1.49 rn 2 Compute V .iseee. ft/s Zl‘q
18, Flow length. ft %gg

19. T, = Tﬁ%ﬁ Compute T, ...... hr LO_-M’?— + =10 04’2‘

20. Watershed or gubarea T, or T, (add T  in steps 6, 11, and 19) ....... br 0.7

(210-VI-TR-55, Second Ed., June 1986)
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L EVELOFED

Worksheet 3: Time of concentration (Te) cr travel time (Ty)

Projact é‘ZQI\LA \,lgﬁ! E 3,2& . iy o Late 0‘52 i4’

Location @mNé S\)NL‘\'IQN Checked Date

Clrcle ane: Presen _ZVEA% 6"'0% .
Circle one: T, T, througn subarea  DUEB-VSASIN D4

NOTES: Space fur as many 3s twWo segments per flow type can be used for each
worksheec.

Include a map, schematic, or description of flow segments.

Sheet flow (Appllvcable to T, only) Segment ID m-'ALh
" 1. Surface d;scripcion (table 3=1) teeeceencnns _T\-JQFM
2. HManning’s roughness >coeff‘.,v n -(:able -1 .. O:%:J
3. Flow lengch, L (toral L < 300 ££) eeuveen.n. te | B00
4, Two-yr 24-hr rainfall, PZ .......;....;....; in 9'70

. . t
5. Land slope, 8 soevercricntetiniitaciianienns fr/fe O.D%ZE?
+

0.8
o 0.007 (al) " - : =1 \W367
6. T, T o Compute T, ...... hr _ \\
P 8
2
Shallow concentrated flow Segnment ID N/A—J
[ 4

7. Surface description (paved or unpaved) .e.s.

8. Flou length' L ©e 0903000000009tV ERsEES ft

9. Watercourse SlOP@, 8 secescesscsasccsancscass LL/EC

10. Average velocity, V (figure 3=t veceveeees. ft/s

. T, --3316-0——\; 48:35'uce T, eeeees hr T " "'Oi'—b
Channel flow Segnent 1D N[A:‘ 1

12. Cross sectional flow area, 8 secescsceccceas ftz ! .

13, Wetted perimeter, Py *eecesecccacssacsccnans ft

14, Hydraulic radius, r = f Compute T sessoee ft

15. Channel slope, s ......‘.:.................... fr/fe

16. Manning’s roughness coeff., N0 ceeesecoccorcs l l
2/3 1/2
A
SR ELLA : Compute V .ieeeee ft/s ' '

17, v

n
LBO Flou length' L L K BE BR BN BN BV B NE BN BE BCBY BE N RY B BECRL BN B BN BN NC N BN ) fc ‘
L -+ = G—-
19. Tc " 505V Compute 'l't hr

20. Watershed or subarea ‘l‘c or Tc (add Tc in steps 6, 11, and 19) .¢.eees hr "3107

Trac= 0.0 (1,317 = 0.820 Hpurs

(210-VI-TR-65, Second Ed., June 1986) L




T EVELDPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project 6!;&30 J\MSQ!Q ! By Mb Date _QQJ%’
Location é 2ot A : SOQQ:LQNJ Checked Date
Circle one: Ptesen l gg? VER.S‘T’O!!m .

Circle one: TC ‘l‘c through subarea

NOTES: Space for as many s two segnents per flow type :zan be used for each
worksheet.

Iaclude a map, schematic, or description of flow segments.

Sheet tlou'(Applicable to Tc only) . Segment ID - @_\"M
1. Surfice description (cable 3=1) veesieenanan tU\‘tg ‘Abm
2. Manning‘s roughness coeff., n_(table 3-1) oe Qaps

3. Flow lengeh, L (total L < 300 ££) eueeenn.  fr | OO
‘38‘9? 24=-hr rainfall._y.................. in 40[
S5¢ Land slope, 8 seecceececcescscccsccrosesceaas £C/fL 0'0 .

0.8 ' _
- 0:007 (at) 2 Conpute T, vorvee he |0-8077 | - 0,207

t ;}.s D)
o

Shallow concentrated flow Segmenc ID

4.

6. T

7. Surface description (paved or unpaved) .....

8- FIOV length’ L 00 0esee0 00t 0cessss e Racane f:

9. Watercourse 8lOPe, B sceesssccssccesacascsss fL/fL

10. Average velocity, V (figure ) ..eeerveees ft/s

11, T, = e ‘"c?;"'me T ceeees hr * -| 44—
t  J6C0 v t
Channel flow ) Segment ID
12. Cross sectional flow area, a :.............. fr.z
13. Wetted perimeter, Py *eeecsescascsccctcaccas ft
14, Hydraulic radilus, T - ;5' Compute T ecesess fe
W

15. Channel slope, 8 ceeveccccacscscsancsascesass f/ft

16. Hanﬂingl‘ roughﬂess Coeff..‘n eaccececscecsene
Ly 23 412

17. v

Compute V .esese. ft/s

n
IBo FIOV length, L G000 esessesesssseeENcORtstes ft
--__L..~ ' + - ._0—'
19, Tt 3600 V Conpute Tt esceee hr

20, Watershed or gubarea 'rc or T: (add Tt in steps 6, 11, and 19) .cceeee hr 00%7
Lotz 0060 (007 ) = 0,484 ourR<

(210-VI-TR-65, Second Ed., June 1986)
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L EVELDPED
Warksheet 3: Time of concentration (T,) cr travel time (T))
Project éTZQNd \}\@JSUQ.} . By & Uate O(IZ i 4‘

Location (QR\QNA« SQNL’T‘.QN Checked Bate

Clrcle ane: Presen 2 \/EAP: STO(LW\
N

Circle one: Tc Tr. through subarea 552!&— 5955__ E :!

NOTES: Space fur as many s two segments per flov type zan be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc oniy) Scgment ID AV'AW
-1, Surface description (table 3=1) .eeiveenvan. @be ‘5pr
2. HManning’s roughness coeff., n (rable 3-1) ., 0'36 ‘
3. Flow length, L (tocal L < 300 £t) aeeveenr.. £ | 20O |
: |
4, Two-yr 24-hr rainfall, P, ....... heaan in 0.70 5
5. Land 8lope, 8 eceeecvccocnconns P N $ 74 1 4 0'26 |
©,0.8 . .
o 1 - 007 LT L e 10068 -10.04)
| FRA
2
Shallow concentrated flow Segment 1D le '

7. Surface description (paved or unpaved) ..... ‘

8. Flow length, L eevevececastscconscscocosansan ft

9. Watercourse 8lopPe, 8 eeesescsccassncsessasss fL/fL

10. Average velocity, V (figure L) .scececeesss ft/s

42 "
L + - -
il. TL 3600 v Compute Tt cestes hr ‘ /9/

Channel flow Segment ID AW'AX

12, Cross sectional flow 3rea, @ sececcscccscacs ftz 6%{, *

13. Wetted perimerer, P, teeecivsscracsecacennas er |CALL. {

l4. Hydraulic radius, r = -f- COMPULE T sevases ft 5»\{,(;("

W
15. Channel slope, 8 seveeercecnrcavsanancaseses f2/fL .01 ’
16. Hanning’s roughness coeff., N ceesecescenres OcOZ‘L

1.49 ¢2/3 8l/Z _
17, vV =2 - Compute V svvees. ft/s h%@
18. Flou length, ft I\'%D

L ’ =

19. Tt - 3600V Compute Tt cresan hr Oi ,74"? 0\‘1

20. Watershed or gubarea T, or T, (add 'I‘t in steps 6, 11, and 1%) ....ee. hr 0‘24’3

Tiac= 0.0 (0,282) = 0,186 W pors

Cheac Compuramion Time Tarerval 0.29% Tiaw = 2,54 MINUTES
(210-VITR-55, Second Ed., June 1985) | yor¢ <7 punuUTES -
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|_JEVELOPED

Worksheet 3: Time of concentration (T,) cr travel time (Ty)

Project é 0 Vi S ) By Mb
Locatfon é];&ﬂ(l S\JECI!,Q'Q Checked

Date

{rcle ane:

Presenc { Developed

Circle one: Tc Tr_ through subarea

NOTES: Space fur as many 1s twWo segments per flow type zan be used for each

worksheet.

Include a map, schematic, or description of flow segments.

AN-AW

s

Sheet flow (Applicable to T, only) . Segment ID

1. Surface description (table 3-1) sececieesaaes

LOD YeEbor. Stotvn~ | _
Sum-Bosi EJ.

vce_Ob |54

2. Manning’s roughness coeff., n (table 3-i) .. 0'%6
3. Flow length, L (total L < 300 £€) evueensen £ | 2D
e ‘290-'91— 24-hr raihfall,'y.....;..}'..A.V......: i | 2001
5. Lland sl;)pe‘s .....;......l.o.?............... ft/frv.v 0026
' : .
6. T:’ - -9'—00-7-5—(-1%)-2;8- ' Compute T: ceosee hr Oc 04'\ * 0004\
‘szg. o2
Shallow concentrated flow Segnment ID NTIn’
7. Sux:face description (paved or unpaved) seese
8. Flow length, L eceececveasccoccsnccoecssancae ft
9, Watercourse 8lOPe, B seececcesscasscsascvsnes LL/EL
10, Average velocity, V (figure ) ceeevecases ft/s
1. T, --36%—\-,- AEzen,zplce T, coeeee  hr t+ b
Channel flow Segment 1D M(

12. Cross sectional flow area, 8 ceceescccsssccasn fr.z SEEr

13, Wetted perimeter, Py svecscrccccscescasccnns ft CN'L-

4. Hydraulic cadius, r - ;5 Compute T seveee. £t | Sheer]

15. Channel slope, 8 ......‘.i.................... fr/ft O:0l|

16. MHanning’s roughness coeff., N ceeesescsssans 6 .025

17, v = 1.49 r:” 3”2 Compute V «ieese. ft/s 1'68

18. Flow length, L secesoncessocsccsssoscsssaces e | 1,160

19. T, '3’67(‘?6_\:‘ Compute T, ...... hr |O 177" 0.1%-
20. 0.21S

Watershed or gubarea ’rc or '1't (add Tc in steps 6, 11, and 19) .veeeee hr

‘ LG =2 ©.60 (001\‘? ):0

Ohﬁal Gm?omop_ﬁmcimuw% 029
(210-VI-TR-55, Second Ed., June 1986)
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Worksheet Name:

Comment:

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Solve For Depth
Given Input Data:

Bottom Width

-----

EXISITING DITCH

EXISTING DITCH ALONG SOUTH BOUNDARY LINE

.00 ft

Left Side Slope..
Right Side Slope.

Manning's n.....

Channel Slope....
Discharge...... ‘.

Computed Results:

Depth...........
Velocity........
Flow Area.......

Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...

Froude Number...

Open Channel Flow Module,
Haestad Methods, Inc.

HOOMNMNN

.00

.22
.88
.53
.87
.97
.19

OO0OO0OMNMNNORO

.00:1 (H:V)
.00:1 (H:V)
.025

.0100 ft/ft

cfs

ft
fps
st
ft
ft
ft

.0175 ft/ft
.77 (flow is Subcritical)

Version 3.16 (c¢) 1990
* 37 Brookside Rd4d * Waterbury,

Ct 06708
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990

X

: U.S. ARMY CORPS OF ENGINEERS
: VERSION 4.0

X

*

X

X X
£ X
* HYDROLOGIC ENGINEERING CENTER  *
I 609 SECOND STREET :
* X
X *
* X

M N W W

DAVIS, CALIFORNIA 95616
(916) 756-1104

KRR AR RRAKR KRR KRR KKK R RAOKOKR KRR KKK KK

RUN DATE 07/01/1994 TIME 16:35:58 :
FHOOKKRR KRR KKK

X X XXXXXKX  XXXXX X
X X X X X XX
X X X X X
XUXXXKX XAXX X XXXXX X
X X X X X
X X X X X X
X X XXKXXXX  XXXXX XXX

THIS PROSRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECTKMW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS 1S THE FORTRANTT VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

0SS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL ~ LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Deveored 2 Yepro Stou

o G
S ts-Poasins OF L OFZ,0F3 A awd B

Quw :&3

K2-1_



LINE

T 2 €2 0D e

O D UD OO 3 O

HEC-1 INPUT

PAGE 1

I....... oo 20000, 3o ool TR 6....... Torennn IR 9. 10

1D GRAND VIEW SUBDIVISION
ID  DEVELOPED CONDITION

1D 2 YEAR 24 HOUR STORM (GRANgOgUNCTION URBANIZED AREA D-D-F DATA)

IT 2 20JUNG4 1200

10 5 2 0

X KRKIRRRRKK

KK OF1

KM Basin runoff calculation for  OFt

Ko 3 0 1 21

BA 0.0175

PH 0 0.10 0.19 0.34 0.42 0.47 0.55
LS 3

UD 0.466

X RKRkRkRkk

KK CH1

KM Muskingum-Cunge channel routing from CP1 to CcP3
KO 3 1 0 1 21

RD 760 0.0118 0.025 TRAP 2 3

X KEROORORORK

KK A2

KM  Basin runoff calculation for A2

K0 3 1 0 1 21

8A 0.0051

PH ‘ 0 0.10  0.19  0.34 0.42  0.47  0.55
LS 9%

yD  0.454

X ORKKRRRKKKK

KK A2

KM  Combining two hydrographs at control point CP3

KO 3 1 0 1 21

HC 2

X KRRk

KK ST

KM Muskingum-Cunge channel routing from CP3 to cPd
Ko 3 1 0 1 21

RC 0.020 0.020 0.020 966 0.0084
RX 100 104 105 105 106.5 112,5 118.5 120.5

RY 34.86 34.78 34.53 34.40 34.53 34,65 34.77 34.81
X RRRRRRRRRK

KK A3
Kg Basin runoffjca’lcu]asion for‘1 A3

3 21
BA 0.0053
PH ¢ 0.10  0.19  0.34  0.42  0.47 0.5
LS 95

UD  0.485
X HRRKRKKRRK

0.64

0.64

0.70

0.70

R3-Z



HEC-1 INPUT PAGE 2

ID....... P 200inns kP 4o...... P Bovrennn R : J 9...... 10
KK A3

KM  Combining two hydrographs at control point che

Ko 3 1 0 1 21

HC 2

K RRRKARKAKK

KK 0F2

KM Basin runoff calculation for  OF2

] 1 0 1 21

8A 0.0187

PH 0 0.10 0.19 0.34 0.42 0.47 0.5 0.64 0.70
LS 91

up  0.781

X R0KIRKKKK

KK CH2

KM Muskingum-Cunge channel routing from CP2 to CP4
Ko 3 1 0 1 21

RD 630  0.013  0.025 TRAP 2 3

¥ RRROORRRKK

KK OF3

KM Basin runoff calculation for  OF3

Ko 3 1 0 1 21

BA 0.0048

PH 0 0.10 0.19 0.34 0.42 0.47 055 0.64  0.70
LS 88

Up  0.79¢

* KRRk

KK 0F3

KM  Combining two hydrographs at control point cP4

Ko 3 1 0 1 21

HC 2

£ XRRAARARKRK

KK 0F3

KM  Combining two hydrographs at control point CP4

K0 3 1 0 1 21

HC 2

X RKRKKKRKIOK

KK A

KM  Basin runoff calculation for At

KO 3 1 0 1 21

BA 0.0291

PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.54 0.70
LS 95

Up  0.763

X RKRRRRKRRK

R3-%



HEC-1 INPUT PAGE 3

....... Toevenen 2o 3. 4o...... St B....... Toverenn  J 9...... 10
KK Al

KM Combining two hydrographs at control point CP4

Ko 3 1 0 1 4

HC 2

X RRRKKRARKK

KK P1

KM Muskingum-Cunge channel routing from CP4 to CP5
Ko 3 1 0 1 21

RD 525 0.0060 0.015 CIRC 3.0

X RORKRRRKRX

KK 81

KM  Basin runoff calculation for 81

KO 3 1 0 1 2

BA 0.0005

PH gg 0.10  0.19 0.3¢ 0.42 0.47 0.55 0.64  0.70
Ub 0.059

X RkoRkokkkkkk

KK 81

KM Combining two hydrographs at control point CP5

KO 3 1 0 1 Pl

HC 2

X xkkoiooiok

KK RES1

KM  Reservoir routing operation

KO 1 2 0 1 21

RS 1 ELEV  18.6

SV 0.0082 0.0613 0.1637 0.3107 0.4578
S 19.6  20.6 216 22.6  23.6
st 18.6  0.79 0.6 0.5

8§ 22.6 19.0 2.1 1.5

X KRRRRKRRRK

KK CH3

KM Muskingum-Cunge channel routing from CP5 to CP6
K0 3 1 0 1 21

RD 310 0.0052 0.025 TRAP 2 3

X RRRKRKRKRK

KK 8

KM  Basin runoff calculation for 82

Ko 3 1 0 1 21

BA 0.0005

PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70
LS 96

Up  0.058
X RRRKRRRKAK

R3-4



LINE

17
118
119
120

121
122
123
124
125
126
127
128

129
130
1K)
132

133
134
135
136
137
138
139

140
141
142
143

144
145

147
148
149
150
181

152

HEC-1 INPUT

ID....... | 2....... E F 4....... L 6....... Tevernns 8....... 9...... 10
KK 82

KM Combining two hydrographs at control point CP8

K0 3 1 0 1 21

HC 2

* KRRk

KK RES2

KM  Reservoir routing operation

K0 1 2 0 1 21

RS 1 ELEV  17.0

SV 0.0150 0.0768 0.184 0.2916
S 18.0  19.0 20.0 21.0
st 17,0 0.79 0.6 0.5

Ss 200 19.0 2.7 1.5

¥ KRRRRRRRKK

KK CH4

KM  Muskingum-Cunge channel routing from CPE to CP?
KO 3 1 0 1 21

RD 400 0.0079  0.025 TRAP 2 3
¥ RRERRRKRRX

KK B345

KM  Basin runoff calculation for  B345

Ko 3 1 0 1 21

BA 0.0132

PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70
LS 96

up  0.505

X K000k

KK B345

KM  Combining two hydrographs at control peint cP7
KO 3 1 0 1 4

HC 2

X doookkkoo0k

KK RES3

KM  Reservoir routing operation

KO 1 2 0 1 21

RS 1 ELEV 12.83

SV 0.0817 0.2218 0.4160 0.8632
SE 14.2 15.2 16.2 17.2
SL 13.83 0.0625 0.6 0.5
SS  15.75 12.3 2.7 1.8
X XKXRRRKORRRK

44

PAGE 4

R3-S



JkkokskookokkOKkIOKKKKKKOKK KKk Kk ok ok kKoK Kk

X

¥ FLOOD HYDROGRAPH PACKAGE (HEC-1)
X SEPTEMBER 1890

: VERSION 4.0
X
X
X

RUN DATE 07/01/1994 TIME 16:35:56

X
¥
X
X
X
¥
KRRk RRRK KKK KRR KKK Kk K KoKokkk

GRAND VIEW SUBDIVISION
DEVELOPED CONDITION

2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)

510 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL

0SCAL 0. HYDROGRAPH PLOT SCALE

I7 HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 29JUN94  STARTING DATE
ITIME 1200 STARTING TIME
NO 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 28JUNS4  ENDING DATE

NDTIME 2158 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE  9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE~FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

Horkkkokklokk kR Kok Rk kKRR IOk IOk Kk Kk
X

X

X U.5. ARMY CORPS OF ENGINEERS  *
X HYDROLOGIC ENGINEERING CENTER  *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 x
x (816) 756-1104 *
X X
X *

ARKE AR AKAAAK KKK KK AKAORK K IR AR AR KK KK

KK KK KK KKK KKK KKK KKk KKK Kk Kok dokok sokk dokok ks ok ok dkokok skokok koK ek Kok siokok skokok dlokok ok kkok kokok kkok kokok ok ok kkk

KERRRKKR KKKk KK
X X
6 KK * OF1 *
* X
RRKKARKKIKRK KKK
8 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
[PLOT 1 PLOT CONTROL
0QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

9 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ...... .. ............. TP-40
10 19 .34 42 AT .55 .64
STORM AREA = .02
118 505 055 RATE

...............

5-MIN 15-MIN 60-MIN  2-HR  3-HR SIHR 12-HR  24-HR 4-DAY  7-DAY 10-DAY

.00 .00

...........

P3G



CRVNBR 91.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

12 4D SCS DIMENSIONLESS UNITGRAPH
TLAG AT LAG

*%K

UNIT HYDROGRAPH
72 END-OF-PERIOD ORDINATES

0. 1. 2. 3. ‘. 6. 10. 12. 1.
16. 7. 17. 17. 7. 1. 1. 16 15 14
3. 12. 10. 9. 8. 7. 6. 5. 5 4
4 ‘. 3. 3. 3. 2. 2. 2. 2 1
1. 1. 1. 1. 1. 1. 1. 1. 1 0
0. 0. 0. 0 0. 0. 0. 0. 0 0
0. 0. 0. 0. 0. 0. 0. 0. 0 0
0. 0.
XKk Xkx XKk XKk *kk
HYDROGRAPH AT STATION  OF1
TOTAL RAINFALL = .61, TOTAL LOSS = .49, TOTAL EXCESS = .12
PEAK FLOW  TINE MAXINUM AVERAGE_FLOW
(CFS) (HR) 6-HR 24-HR T-HR  9.9T-HR
1. .60 (CFS 0. 0. 0. 0.
(INCHES A1 A1 118 119
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .02 SQ MI

KKK KKK KKK KKK KK KRk KK KKK KKK KKK KKK KKK KK R0k KKk oKk d0kk ok kkk ok kokok kakk kkk ok kK ok ok okk kkok okk Xokk kK kkk

kkokokookkkk
X *
13K X CH X
b3 *
Kookksokkkokkokkk
15 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

16 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 760. CHANNEL LENGTH

S .0118 SLOPE

N 025 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA

SHAPE TRAP  CHANNEL SHAPE
W0 2.00 BOTTOM WIDTH OR DIAMETER
1 3.00 SIDE SLOPE

kX

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT  ALPHA M o1 DX PEAK  TIME TO VOLUME  MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 2.80 1.34 2.00  126.67 .90 342.00 2 2.23

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 2.60 1.34 2.00 .90 342.00 12

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1113E+00 EXCESS= .0000E+00 OUTFLOW= .1101E+00 BASIN STORAGE= .1379E-02 PERCENT ERROR=_  -.1

-



HYDROGRAPH AT STATION

PEAK FLOW TIME
(CFS) (HR) 6-HR
1. 5.67 {CF3 0.
{INCHES 118
(AC-FT 0.

CUMULATIVE AREA =

KKK KKK KKK KKK KKK KKK KKK 0Kk KKK KKK kkk okk KKK Kkk Kk kK kK okk kK KRk Kok kK kkk kkok ok ok kkk kkk kkok Rk kKo kokk ok

CH1
MAXIMUM AVERAGE FLOW
24-HR T2-HR 9.97-HR
0. 0, 0.
118 118 .118
0. 0. 0.
.02 5Q MI

KRREERKEKKKR KK
X X
KK * A2 X
X X
KRRKKKKKAKKKK KK
19 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE_HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
20 8A SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
PRECIPITATION DATA
21 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ... o.ooeewseecoe TP-A0 oo,
SHIN 15-MIN B0-MIN T2°HRU3SHRTT 6-HR T2ORR24CHR  2-DAY
A0 19 3 42 41 55 e .10 .00
STORM AREA = .01
22 LS SCS LOSS RATE
STRTL 11 INITIAL ABSTRACTION
CRYNBR 95.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
23 0D SCS DIMENSIONLESS UNITGRAPH
TLAG A5 LAG
kK
UNIT HYDROGRAPH
70 END-OF-PERIOD ORDINATES
0 0. 1. 1. 1. 2. 2.
5 5. 5. 5. 5. 5. 5.
1 3. 3. 2. 2. 2. 2.
1 1. 1 1 i i 1.
0 0. 0. 0. 0. 0. 0.
0 0. 0. 0. 0. 0 0.
0 0. 0. 0. 0. 0. 0.
*kk XKk kX KKK *kx
HYDROGRAPH AT STATION A2
TOTAL RAINFALL = .61, TOTAL LOSS = .36, TOTAL EXCESS = .25
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR  9.97-HR
1. .50 CFS 0. 0. 0. 0.
(INCHES 244 244 244 244
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .01 SQ MI

KHK KKK KKK KKK KKK XOKK JOKXK KX KK KKK KKK 0Kk KKK KKK KKK KKK KKk

...........

OOOOoO UL
PPN

TP-49 ... ...
4-DAY  7-DAY 10-DAY
.00 .00 .00

4. 4.

4. 4.

1. 1.

0. 0.

0. 0.

0. 0.

0. 0.

R3-8

KKK KKK KKK KKK KKK KX KKK Kk KKk kK ok kkk kKK KKk okk Kok




HRAKKHKAAKKKK K

*kK
9.97-HR
0.

146

0.

X X
24 KK * A2 %
X x
Kkokiokkkkkokkok
26 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
Iout 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVY 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
27 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*k¥
KKK KKK KKK KKK
HYDROGRAPH AT STATION A2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24~ T2-HR
1. 5.83 (CFS 0. . 0.
( INCHES .146 . 146 146
(AC-FT 0. 0. 0.
CUMULATIVE AREA = .02 50 MI

KK KK KKK KK KKK 0RK KKK RRK KKK KK 0k ok 0Kk KKK KKK KK KK KRk KK KK KKK 0kK kK RRK kK ok ook ok okk ok kK ok ok

FoKRRKKK KKK K KKK
X X
28 KK X ST1
X X
FoRkkskRk Rk kKKK
30 Ko OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10U 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV] { FIRST ORDINATE PUNCHED OR SAVED
ISAV? 300 LAST ORDINATE PUNCHED OR SAVED
TININT .033 TIME INTERVAL IN HOURS
HYDROGRAPH ROUTING DATA
31 RD MUSKINGUM-CUNGE CHANNEL ROUTING
32 RC NORMAL DEPTH CHANNEL
ANL 1020 LEFT OVERBANK N-VALUE
ANCH 2020 MAIN CHANNEL N-VALUE
ANR .020 RIGHT OVERBANK N-VALUE
RLNTH 966, REACH LENGTH
SEL .0084  ENERGY SLOPE
ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
~-~ LEFT OVERBANK =-- + ------ MAIN CHANNEL ------- + === RIGHT OVERBANK ---
34 RY ELEVATION ~ 34.86  34.78 34,53  34.40  36.53  34.65  34.77  34.81
33 RX DISTANCE 10000  104.00  105.00  105.00  106.50  112.50  118.50  120.50
kK
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .00 .00 .00 .00 .00 .00 .00
OUTFLOW 00 .00 01 .02 05 .08 12 19
ELEVATION  34.40  34.42  34.45  34.47  34.50  34.52 3465  34.57
STORAGE .01 .02 .02 .03 .04 .04 .05 .06
OUTFLOW 6 1.16 168 2.30 3004 3.90 4.88  5.95
ELEVATION 34,64 34,67 34,69  38.71 3474 3476 3479 34.81

AAMONTEDN MUCK TNRHM-MTINGE DARAMETERS

.01
.32
34.59

.07
1.32
34.84



ELEMENT  ALPHA

MAIN

MAIN

M o7 0X PEAK  TIME TO
‘ © PEAK
(MIN) (FT) (CFS) (MIN)

2.00 96.60 1.48  346.00

INTERPOLATED 7O SPECIFIED COMPUTATION INTERVAL

2.00 1.48

346.00

VOLUME

(IN)
.14

14

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1766E+00 EXCESS= .0000E+00 OUTFLOW= .1737E+00 BASIN STORAGE=

*kX

PEAK FLOW
(CFS%

KkX

HYDROGRAPH AT STATION

TIME

(HR) 6-HR

5.1 (CFS) 0.
(INCHES% 44
(AC-FT 0.

CUMULATIVE AREA =

XXk

XKk KKK
ST1
MAXIMUM AVERAGE FLOW
24-HR T2-HR 9.97-HR
0. 0. 0.
144 144 144
0. 0. 0.
.02 SO MI

MAXIMUM
CELERITY
(FPS)

1.53

.2918E-02 PERCENT ERROR= .0

KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KkK KKk ok kkk KKk Kk dokk Kok KKk KKk KKk kkk ok kkk Kok kK dokk ok kkk kkk kkk kkok

35 KK

3T KO

38 BA

39 PH

40 LS

410D

KRk kKRR K
X X

X A3 X
X X
Xkkokkkkkkkkk

OUTPUT CONTROL VARIABLES
IPRNT 3

IPLOT 1
QSCAL 0.
IPNCH 1
10UT 21
[SAV1 1
ISAV2 300
TIMINT .033

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01

PRECIPITATION DATA

SCS LOSS RATE

STRTL 1
CRVNBR 85.00
RTIMP .00

SCS DIMENSIONLESS UNITGRAPH
TLAG

.49

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

SUBBASIN AREA

DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
2R IHR T OG-HR O 12-HR  24-HR  2-DAY
42 4T 55 8t 700 .00
STORM AREA = .01
INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA
LAG
*kk
UNIT HYDROGRAPH
75 END-OF-PERIOD ORDINATES
1. 1. 2. 2.
5. 5. 5. 5.
3. 3. 2. 2.
1. 1. 1. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0.

DO s P P D
OOODCD— NS
e e e e e e .
CO DO — LW U
e e e e e e e

...........

DOC—=NINW
s e e e e s e

TP-48 ...........
4-DAY  7-DAY 10-DAY
.00 .00 .00
3. 4.
5. 4.
2. 1.
1. 1.
0. 0.
0. 0.
0. 0. -



HYDROGRAPH AT STATION A3

TOTAL RAINFALL = .61, TOTAL LOSS = .36, TOTAL EXCESS = .25
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
1. 5.53 (CFS 0. 0. 0. 0.
{INCHES L2484 L4 244 244
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .01 5Q MI

KKK KKK KKK KIK KKK KKK KKK KKK KK KKK J0KK kK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK Kk okk Rokk Kk kkk kokk ok kkk kokk

dokkaokkkokkkkkk
X X
QKK x A3 X
X X
Kokkkkkkkkokkokkk
4 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH i PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TININT .03 TIME INTERVAL IN HOURS
45 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
kK
XKk *kk ¥KXK XKk XKk
HYDROGRAPH AT STATION A3
PEAK FLOW  TIME MAXINUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR  9.97-HR
2. 5.0 (CFS) 0. 0. 0. 0.
(NGHES) 163 163 163 163
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .03 SO MI

KKK HKK KKK KKK KKK KKK KKK KKK KK KKK RKK KKK KKK KKK KKK KKK 0Kk kK KKK KKK KKK KKK KKK KoKk KKK KKK KKK KKK oKk XKk kK kKX XKk

FokkR KRR RRAORK K
X X
16 KK X OF2 X
X X
KRACKKKAARAA KKK
48 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH i PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

49 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA
50 PH DEPTHS FOR 0“PE$§E§T HYPOTHETICAL STORM

..... HYDRO-35 ...,  ooevneee TP=A0 L TR
5-MIN 15-MIN 60-MIN 2-HR  3-HR  6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY -
10 10 4 19 an 1 Y 70 nn nn n nn



STORM AREA = .02

51 L8 SCS LOSS RATE
STRTL .20 INITIAL ABSTRACTION
CRVNBR 91.00 CURVE NUMBER
RTImp .00 PERCENT IMPERVIOUS AREA
52 U SCS DIMENSIONLESS UNITGRAPH
TLAG .18 LAG
kX
UNIT HYDROGRAPH
119 END-OF-PERIOD ORDINATES
0. 0. 1. 1. 1. 2. 2. 3. 3. 4.
5. 5. 6. 1. 8. 9. 9. 10. 10. 1.
11. 1. 1. 1. 1. 1. 11. 11. 10. 10.
10. 9. 9. 9. 8. 8. 1. 1. 6. 6.
5. 5. 4. 4. 4. 4. 3. 3. 3. 3.
3. 2. 2. 2. 2. 2. 2. 2. 2. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0.
KKK KKK KKK *kK XXX
HYDROGRAPH AT STATION 0F2
TOTAL RAINFALL = .61, TOTAL LOSS = .49, TOTAL EXCESS = 12
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) gHR) 6-HR 24-HR T2-HR 9.97-HR
1. .00 (CFS 0. 0. 0. 0.
{ INCHES .16 116 118 116
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .02 SO MI

KKK H0KK KKK KK KKK KKK KKK KK KKK KKK Kok 30k kK kK Rk kkk kK kK kk ok kkk kkk kkok 3ok kokk kkok okk 0kk okk ok Rk Rk Kok

sokkkiokdookkokkk
* X
53 KK X CH2 *
X X
KIHAKKRAKRRRKK
55 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
[PLOT 1 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
IouT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

56 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 630. CHANNEL LENGTH
S .0130 SLOPE
N .025 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA

SHAPE TRAP  CHANNEL SHAPE

W0 2.00 BOTTOM WIDTH OR DIAMETER

A 3.00 SIDE SLOPE

kK

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATIO%TTIME STEP

ELEMENT  ALPHA M DX PEAK  TIME TO VOLUME  MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
MAIN 2.72 1.34 2.00  126.00 .70 364.00 al

2.1
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL Q% - , 24



MAIN 2.12 1.34 2.00 L1000 364,00 -1

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1157E+00 EXCESS= .0000E+00 OUTFLOW= .1146E+00 BASIN STORAGE= .1229E-02 PERCENT ERROR=  -.1

XKXK LES XKk *okk *kx

HYDROGRAPH AT STATION CH2

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
1. .07 {CFS) 0. 0. 0. 0.
{ INCHES 115 115 .15 115
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .02 50 MI

KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK 0K KKK KKK KKK KKK KKK KKk KKk Kokk KKk KKK KKK KKK Kk KokK kK KKK kK XKk Kok

Fokdokkkok kKKK kKK
X X
57 KK X OF3 *
X X
Jokkk kKRR kKKK
59 KO OUTPUT CONTROL VARTABLES
1PRAT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH i PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

60 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

g1 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ..ot oo TP=80 L L TR
S-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY  4-DAY  T-DAY 10-DAY
10 .19 .34 42 A7 .55 .64 .10 .00 .00 .00 .00

STORM AREA = .00
62 LS SCS LOSS RATE
STRIL .27 INITIAL ABSTRACTION
CRVNBR 88.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
83 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .80 LAG
XXk
UNIT HYDROGRAPH
122 END-OF-PERIOD ORDINATES
0. 0. 0. 0. 0. 0. 1. 1. 1. 1
1. 1. 2. 2. 2. 2. 2. 2. 3. 3
3. 3. 3. 3. 3. 3. 3. 3. 3. 3
3. 2. 2. 2. 2. 2. 2. 2. 2. 1
1. 1. 1. 1. 1. 1. 1. 1. 1. 1
1. 1. 1. 1. 1. 1. 0. 0. 0. 0
0. 0. 0. 0. 0. 0. 0. 0. 0. 0
0. 0. 0. 0. 0. 0. 0. 0. 0. 0
0. 0. 0. 0. 0. 0. 0. 0. 0. 0
0. 0. 0. 0. 0. 0. 0. 0. 0. 0
0. 0. 0. 0. 0. 0. 0. 0. 0. 0
g. g. 0. 0. 0. 0. 0. 0. 0. 0

KKK XKk XKk KKK *kk
HYDROGRAPH AT STATION 0F3 /’26 - ’ 3

YNTAL DATMEATL - £4 TATAL I1N2Q - TE TATA! Cvered - nt



PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS& éHR& 6-HR 24-HR 72-HR 9.97-HR

. A CFS 0. 0. 0. 0.
(INCHES .083 .063 .063 063
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .00 SO MI

KKK KKK KKK KKK KKK KoKk KKK KKK KKK KK 0K KKK 0K kK KKK kKK J0kK kkk J0kk kkk kkk ok ok KKk KKk kK dokk KKK kKK kK kKK kokk kkk

HORORIOORRO0k
X X
64 KK * 0F3 x
X X
KRRk
66 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
I[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
[SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
67 HC HYDROGRAPH COMBINATION
[COoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Kk
KKK Kk KKK XXX XKk
HYDROGRAPH AT STATION 0F3
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR 9.97-HR
1. 6.07 (CFS; 0. 0. 0. 0.
(INCHES 104 104 104 104
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .02 5Q MI

KKK KKK KKK KKK KKK KKK KKK kK KKk KKK kK kKK KK KKK KKK Rk kK KKk kK kK ok kkk okkok ok dokk kkk Rk kK 0K Rk Rk KRk bk

xRk RRkk kK
X X
68 KK * OF3 X
X X
Forkkkkkokkk kKKK
70 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
1AV 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TININT .033 TIME INTERVAL IN HOURS
T1 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Kk
XX *kxk *kX *kk *kk \
HYDROGRAPH AT STATION  OF3
PEAK FLOW  TIME MAXIMUM AVERAGE_FLOW
(CFS) (HR) 6-HR 24-HR T-HR  9.9T-HR
3. &M (CFS 1

. 0. 0. 0.
{INCHES .136 136 136 136
(AC-FT 0. 0. 0. 0. -

CUMULATIVE AREA = 05 80 M1



KKk KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK bk kK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKk Jokk 0Kk

HHRRRRAARRKRRK
X X
T2 KK X Al X
X X
HARAAARKKAAKKK
14 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
[0UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAVY 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

75 8A SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

76 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... .ooeevenenn TR0 oo el TPHAG L
5-MIN 15-MIN B0-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY  4-DAY T-DAY 10-DAY
10 .14 .3 42 47 .55 .64 .10 .00 .00 .00 .00
STORM AREA = .03
17 LS 8CS LOSS RATE
STRTL .11 INITIAL ABSTRACTION
CRVNBR 95.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
78 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .16 LAG
XK

UNIT HYDROGRAPH
116 END~0F~PERIgD ORDINATES

0. 0. 1. 1. 2 4 5. 5.
g. g. 10. 12. 13. 1. 15. 18. 17. 17.
18 18. 18. 18, 18, 18. 17. 17, 16. 15.
15. 5. 14, 13. 12. 1. 10. 10. q9. g
8. 7. 1. 5. 6. 5. 5. 5. ‘. ‘.
4. 4. 3. 3 3 3. 3. 2. 2. 2
2. 2. 2 2. 1. 1. 1. 1. 1. 1.
1. 1. 1. {. 1. 1. 1. i 1. {.
0. 0. 0 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
XXX KKK XkKXK X%k XXX
HYDROGRAPH AT STATION A
TOTAL RAINFALL = .61, TOTAL L0SS = .36, TOTAL EXCESS = .25
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) gHR) 6-HR 24-HR 12-HR 9.97-HR
3. .81 (CFS 1. 0. 0. 0.
(INCHES .239 .23 .239 .238
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .03 SQ MI

KKK KKK KKK KKK KKK KKK KKK KKK KKk KKK KKK KKK KKK KK¥ KKK kKK kK Xkk Kok kK Kkk kkk kK okk kkk ok kokk kkk kkk kkk kkk XKk KKk

Xeokkkokkkokkkokkk

79 KK g A1 g ’i:;Z\'EE; - ‘ fEE;'

FHRKKIKKKK A KKK K



[ 4

o

81 KU UUIPUT CUNIRUL VARLABLES
IPRNT 3

PRINT CONTROL

IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
Jout 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 {  FIRST ORDINATE PUNCHED OR SAVED
I5AV? 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
82 HC HYDROGRAPH COMBINATION
TCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
XKk
*kxk XKk k% XKk bt
HYDROGRAPH AT STATION A1
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T-HR  9.97-HR
5. 5.80 crsg 2. 1. 1, 1.
(INCHES T3 T3 73 73
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .08 SQ MI

KKK KK KKK KKK KK KKK KKK kK Kk kK KRk kkk kK ok Kok kKK KKK kK Kk kK ok ok Kok kkk ok Kok Rk ok kkk okk XKk Kk kokk

KRR ARRKRK KK KKK
X b
83 KK X Py x
X X
KRR AARKKAK KKK
85 K0 OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 1
0SCAL 0.
IPNCH 1
100T 21
ISAV1 1
ISAV2 300
TIMINT .033
HYDROGRAPH ROUTING DATA
86 RD MUSKINGUM-CUNGE CHANNEL R
L 525.
S .0060
N .015

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

OUTING

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

Xk

COMPUTED MUSKINGUM-CUNGE PARAMETERS

CA .00

SHAPE CIRC

WD 3.00

I .00
ELEMENT  ALPHA
MAIN 4.99
MAIN 4.99

COMPUTATION TIME STEP

M 0T DX PEAK TIgEA;O VOLUME
(MIN) (FT) (CFS) (MIN) (IN)

1.25 1.60  262.50 5.18  350.47 A7

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

1.25 2.00 5.18  350.00 A7

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7442E+00 EXCESS= .0000E+00 OUTFLOW= .T423E+00 BASIN STORAGE=

XK *kk *kx

HYDROGRAPH AT STATION

PEAK FLOW TIME

*kx kX

P
MAXTMUM AVERAGE FLOW

MAXIMUM
CELERITY
(FPS)

5.47

.1955E-02 PERCENT ERROR=

R3-16



(CFS 1. 1, 1. 1,
(INCHES A13 173 173 73
(AC-FT 1. 1. 1. 1.

CUMULATIVE AREA = .08 SQ MI

5, 5.83

KKK KK KKK KKK KKK KKK KKK K0k KKK KKK 0Kk ok kK KKK KKK KKK KKk 0Kk KK KKK 00K KKK KKK 00K KKK 00K J0KK KKK KKK KKK KKK KKK KKK

KKK KAKKKK KK KKK
{k X
87 KK X B1 X
X X
FORKAK KK AR KK KKK
89 KO OUTPUT CONTROL VARTABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

90 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

91 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... oooeoveoen TR0 Lo TP
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY  4-DAY  7-DAY 10-DAY
10 19 .34 42 A7 .55 .64 .10 .00 .00 .00 .00
STORM AREA = .00
92 LS SCS LOSS RATE
STRIL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
93 Ub SCS DIMENSIONLESS UNITGRAPH
TLAG .06 LAG
Kk
UNIT HYDROGRAPH
11 END-OF-PERIOD ORDINATES
1. 3. 3 1. 0. 0. 0 0. 0
0.
KKK KKK *oKK KXk KKK
HYDROGRAPH AT STATION B1
TOTAL RAINFALL = .61, TOTAL LOSS = .32, TOTAL EXCESS = .30
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 8-HR 24-HR 72-HR 9.97-HR
0. 5.07 (CFS 0. 0. 0. 0.
{ INCHES 297 .297 297 .297
(AC-FT 0. 0. 0. g.
CUMULATIVE AREA = .00 SQ MI

KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK Kk Xokk kKK kX kKK KKK kK KKk KKk Okkk dokk kkk kokk kkk kkk kkk Rk kkk

HHRRKEIRIRKRKK
X X
94 KK X 81 *
X X
HHERKRRKKKIKKK

96 KO QUTPUT CONTROL VARIABLES (23 - 1 ’7
IPRNT 3 PRINT CONTROL

inT 1 DIAT CONTON



IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
97 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
kK
XHK KKK XXK XXk KKK
HYDROGRAPH AT STATION 81
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR 9.97-HR
5. 5.83 (CFS 2. 1. 1. 1.
{INCHES 74 AT 74 T4
(AC-FT 1. 1. 1. 1.
CUMULATIVE AREA = .08 SQ MI

KEKK KKK KK oKk KKK KKK XKk KokK Kok KKK KKK KKK KKK kK KKK KKk KKk KKk KoKk kK KKK kkk KKK kK Xokk dokk KKk kKK Kk kK kkk kokk kkk

98 KK

100 KO

101 RS

102 SV
103 SE
104 SL

105 S§

Kok kKKK
X X

X REST *
X *
HRRRRRRRRKK KK

OUTPUT CONTROL VARIABLES
IPRNT 1

IPLOT 2
0SCAL 0.
IPNCH 1
I0UT 21
[SAV1 1
ISAV2 300
TIMINT .033

HYDROGRAPH ROUTING DATA

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 18.60 INITIAL CONDITION
X .00 WORKING R AND O COEFFICIENT
STORAGE .0 A 2 3 5
ELEVATION 19.60  20.60  21.60  22.60  23.60
LOH-LEVEL OUTLET
ELEVL ELEVATION AT CENTER OF OUTLET
CAREA 79 CROSS-SECTIONAL AREA
cooL §0 COEFFICIENT
EXPL 50 EXPONENT OF HEAD
SPILLHAY
CREL 22.60 SPILLWAY CREST ELEVATION
SPHID 19.00 SPILLWAY WIDTH
COOH 2.70 WEIR COEFFICIENT
EXPH 1.50 EXPONENT OF HEAD
XXX
COMPUTED OUTFLOW-ELEVATION DATA
QUTFLON 00 403 428 456 4.89 5.6 5.70
ELEVATION  19.60 1972 19.87  20.04  20.25  20.52  20.85
QUTFLOM .69 8.12 9.20  11.23  14.50  19.30  25.94
ELEVATION  22.61  22.64 22,70  22.77  22.86  22.97  23.10
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 01 .02 .02 .03 .04 .06 .06
OUTFLOW 380 403 428 456 489 5.26 5.38
FIEVATTON 19 60 1972 19 /7 20 04 20 2% 20 82 20 60

§.22
21.28

34.70
23.24

.09
5.70
0 RS

5.84 7.60
21.84 22.60
45.89 59.80
23.41 23.60
R3-18

13 .16
.22 6.58
21 IR 21 RN



STORAGE .0 Y .3 .32 .32 .34 .35 .36 .38 .41
QUTFLOW 6.84 1.60 1.69 8.12 9.20 11.23 14.50 19.30 25.94 KL L

ELEVATION 21.84 22.60 22.61 22.64 22.70 22.1 22.86 22.97 23.10 23.24
STORAGE 43 .46

QUTFLOW 45.89 59.80
ELEVATION 23.41 23.60

HHERRRKRAORAIRRKKKARKAANRKAAAKIOKKIRKAAAAK KKK AR KKK KK AR KK KAKKAKK KKK KAIKKAAKIOKKAKIRKKKAKIKKIK AR KKK KKK KR KKK KKKKAK KK KA KKK AR KKK K

HYDROGRAPH AT STATION RES1

FORRFHORKAKAKRROKK AR AR KRR KKAKRRKKAAORK KKK AA AR KK AR RAKKAKKAIKAAK KKK KKK KRR AR KRR AKAK KKK KKK AR KRR KKK KK IRA K KKK K KKK KKK KKK KKK KKK IR KK KK
X

*
DA MON HRMN ORD OUTFLOW STORAGE  STAGE i DA MON HRMN ORD OUTFLOW STORAGE  STAGE t DA MON HRMN ORD OUTFLOW STORAGE  STAGE

29 JUN 1200 1 0. .0 19.6 * 29 JUN 1520 101 4. .0 19.6 * 29 JUN 1840 201 4. 0 19.6
29 JUN 1202 2 4. .0 19.6 * 29 JUN 1522 102 4. 0 19.6 * 29 JUN 1842 202 4. .0 19.6
29 JUN 1204 3 4. 0 19.6 * 29 JUN 1524 103 4. .0 19.6 * 29 JUN 1844 203 4. A0 19.6
29 JUN 1206 4 4. 0 19.6 X 29 JUN 1526 104 4. .0 19.6 * 29 JUN 1846 204 4. 0 19.8
29 JUN 1208 5 4. .0 19.6 * 29 JUN 1528 105 4. .0 19.6 * 29 JUN 1848 205 4. .0 18.6
29 JUN 1210 6 {. .0 19.6 * 29 JUN 1530 106 4. .0 19.6 * 29 JUN 1850 206 4. .0 19.6
29 JUN 1212 7 4. .0 19.6 X 29 JUN 1532 107 4. 0 19.6 * 29 JUN 1852 207 4. .0 19.6
29 JUN 1214 8 4. .0 19.6 * 29 JUN 1534 108 4. .0 19.6 * 29 JUN 1854 208 4. .0 19.6
29 JUN 1216 ¢ 4. .0 19,6 * 29 JUN 1536 104 4. 0 19.6 * 29 JUN 1856 209 4. .0 19.6
29 JUN 1218 10 4. 0 19.6 * 29 JUN 1538 110 4, .0 19.6 * 29 JUN 1858 210 4. .0 19.6
29 JUN 1220 1N 4. .0 19.6 * 29 JUN 1540 111 4. 0 19.6 * 29 JUN 1900 211 4. 0 19.8
29 JUN 1222 12 4. .0 19.6 * 29 JUN 1542 112 4. .0 19.6 * 29 JUN 1902 212 4. 0 1908
29 JUN 1224 13 4. .0 19.6 X 29 JUN 1544 113 4. .0 19.6 X 29 JUN 1904 213 4. .0 19.6
29 JUN 1226 14 4. .0 19.6 * 29 JUN 1546 114 4. 0 19.6 * 29 JUN 1906 214 4. .0 19.8
29 JUN 1228 15 4. .0 19.6 * 29 JUN 1548 115 4. .0 19.6 * 29 JUN 1908 215 4. .0 19.6
29 JUN 1230 16 4. .0 19.6 * 29 JUN 1550 116 4. .0 19.6 * 29 JUN 1810 216 1, .0 19.6
29 JUN 1232 17 4. .0 19.6 * 29 JUN 1552 117 4. .0 19.6 * 29 JUN 1912 217 4. .0 19.6
29 JUN 1234 18 4. .0 19.6 * 29 JUN 1554 118 4. 0 19.6 * 29 JUN 1914 218 4. 0 1906
29 JUN 1236 18 4. 0 19.6 * 29 JUN 1556 119 4. .0 19.6 * 29 JUN 1916 219 4. .0 19.6
29 JUN 1238 20 4. .0 19.6 * 29 JUN 1558 120 L .0 19.6 * 28 JUN 1918 220 4. .0 19.6
29 JUN 1240 21 4. R| 19.6 * 29 JUN 1600 121 4. .0 19.6 * 29 JUN 1920 221 4. .0 19.6
29 JUN 1242 22 4. .0 19.6 * 29 JUN 1602 122 4. .0 19.6 * 29 JUN 1922 222 4. .0 19.8
29 JUN 1244 23 4. .0 16.6 * 29 JUN 1604 123 4. .0 19.6 * 29 JUN 1924 223 4. .0 19.6
29 JUN 1246 24 4. .0 19.6 * 29 JUN 1606 124 4. .0 19.6 * 29 JUN 1926 224 4. .0 19.6
29 JUN 1248 25 4. .0 19.6 * 29 JUN 1608 125 4. .0 19.6 % 29 JUN 1928 225 4. .0 19.6
29 JUN 1250 26 4. .0 19.6 * 29 JUN 1610 126 4. .0 19.6 * 29 JUN 1930 226 4. .0 19.6
29 JUN 1252 27 4. .0 19.6 * 29 JUN 1612 127 4. .0 19.6 * 29 JUN 1932 227 4. 0 19.6
29 JUN 1254 28 4. .0 19.6 * 29 JUN 1614 128 4. .0 1.6 * 28 JUN 1934 228 4. 0 19.6
29 JUN 1256 29 4. .0 19.6 * 29 JUN 1616 129 4. .0 19.6 * 29 JUN 1936 229 4. .0 19.6
29 JUN 1258 30 4. .0 19.8 * 28 JUN 1618 130 4. .0 19.6 * 29 JUN 1938 230 4. .0 19.6
29 JUN 1300 31 4. .0 19.6 * 29 JUN 1620 131 4. .0 19.6 * 29 JUN 1940 231 4. .0 19.6
29 JUN 1302 32 4. .0 19,6 * 29 JUN 1622 132 4. .0 19.6 * 29 JUN 1942 232 4. .0 19.6
29 JUN 1304 33 4. .0 19.6 * 29 JUN 1624 133 4. .0 19.8 X 29 JUN 1944 233 4. 0 19.6
29 JUN 13068 34 4. .0 19.6 * 29 JUN 1626 134 4. .0 19.6 * 29 JUN 1846 234 4. .0 19.6
29 JUN 1308 35 4. 0 19.6 * 29 JUN 1628 135 4. .0 19.6 X 29 JUN 1948 235 4. .0 19.6
29 JUN 1310 3¢ 4. .0 19.6 * 29 JUN 1630 136 4. .0 19.6 * 29 JUN 1950 238 4. .0 19.6
29 JUN 1312 37 4. .0 19.6 * 29 JUN 1632 137 4. .0 19.6 * 29 JUN 1952 237 4. .0 19.6
29 JUN 1314 38 4. .0 19.6 * 29 JUN 1634 138 4. .0 19.6 * 29 JUN 1954 238 4. .0 19,8
29 JUN 1316 39 4. .0 19.6 * 29 JUN 1636 139 4. .0 19.6 * 29 JUN 1956 239 4. .0 19.6
29 JUN 1318 40 1. 0 19.6 * 29 JUN 1638 140 4. .0 19.6 * 29 JUN 1958 240 4. .0 19.6
29 JUN 1320 41 4. .0 19.6 * 29 JUN 1640 141 4. .0 19.6 * 29 JUN 2000 241 4. .0 19.6
29 JUN 1322 42 4. .0 19.6 * 29 JUN 1642 142 4. .0 19.6 * 29 JUN 2002 242 4. .0 19.6
29 JUN 1324 43 4. 0 19.8 * 29 JUN 1644 143 4. .0 19.6 * 29 JUN 2004 243 4. 0 19.6
29 JUN 1326 44 4. .0 19.6 * 29 JUN 1646 144 4. .0 19.6 * 29 JUN 2006 244 4. .0 19.6
29 JUN 1328 45 4. .0 19.6 * 28 JUN 1648 145 4. .0 18.6 X 29 JUN 2008 245 4. .0 19.6
29 JUN 1330 46 4. .0 19.6 % 28 JUN 1650 146 4. 0 19.6 * 29 JUN 2010 24§ 4. .0 19.6
29 JUN 1332 47 4. .0 19.6 * 29 JUN 1652 147 4. .0 19.6 % 29 JUN 2012 247 4. 0 19.6
29 JUN 1334 48 4. .0 19.6 * 29 JUN 1654 148 4. .0 19.6 * 28 JUN 2014 248 4. .0 19.6
29 JUN 1336 49 4. .0 19.6 * 29 JUN 1656 149 4. .0 19.6 * 29 JUN 2016 249 4. 0 19.6
29 JUN 1338 50 4. .0 19.6 * 29 JUN 1658 150 4. .0 19.6 * 29 JUN 2018 250 4. .0 19.6
29 JUN 1340 1 4. .0 19.6 * 29 JUN 1700 151 4. .0 19.6 * 29 JUN 2020 251 4. .0 19.6
29 JUN 1342 82 4. .0 19.6 * 29 JUN 1702 152 4. 0 19.6 * 29 JUN 2022 252 4. .0 19.6
29 JUN 1344 53 4. A2 19.6 * 29 JUN 1704 153 4. 0 19.6 * 29 JUN 2024 253 4. .0 19.6
29 JUN 1346 54 4. 0 19.6 * 29 JUN 1706 154 4. .0 19.6 * 28 JUN 2026 254 4. 0 19.6
29 JUN 1348 55 4. 0 19.6 * 29 JUN 1708 155 4. 0 19.6 * 29 JUN 2028 255 4. .0 19.6
29 JUN 1350 56 4. .0 18.6 * 29 JUN 1710 156 4. .0 19.6 * 29 JUN 2030 256 4. .0 19.6
29 JUN 1352 57 4. .0 19.6 * 29 JUN 1712 157 4. .0 19.6 * 29 JUN 2032 257 4. .0 19.6
29 JUN 1354 58 4. .0 19.6 * 29 JUN 1714 158 4. .0 19.6 * 29 JUN 2034 258 4. .0 19.6
29 JUN 1356 59 4. .0 19.6 * 29 JUN 1716 159 4. .0 19.6 * 29 JUN 2036 259 4. .0 19.6
29 JUN 1358 60 4. .0 19.6 % 29 JUN 1718 160 4. .0 19.6 * 23 JUN 2038 260 4, 0 19.6
29 JUN 1400 61 4. .0 19.6 * 29 JUN 1720 161 4. 0 19.6 * 29 JUN 2040 261 4. .0 19.6
29 JUN 1402 62 §. .0 19.6 * 29 JUN 1722 162 4. .0 19.6 * 29 JUN 2042 262 4. .0 19.6
29 JUN 1404 63 4. 0 19.6 * 29 JUN 1724 163 4. 0 19.6 * 29 JUN 2044 263 4. .0 196
29 JUN 1406 64 4. .0 19.6 * 29 JUN 1726 164 4. .0 19.6 * 29 JUN 2046 264 4. 0 19.6
29 JUN 1408 65 4. .0 19.6 * 29 JUN 1728 165 4. 0 19.6 * 29 JUN 2048 265 4. .0 19.6
29 JUN 1410 66 4. .0 19.6 * 29 JUN 1730 166 4. 0 19.6 * 29 JUN 2050 266 4. .0 19.6
29 JUN 1412 67 4. 0 19.6 * 29 JUN 1732 167 4. 0 19.6 * 29 JUN 2052 267 f 19.6
29 JUN 1414 68 4. 0 19.6 * 29 JUN 1734 168 4. 0 19.6 * 29 JUN 2054 268 N~ ] . 19.6
29 JUN 1416 69 4. .0 19.6 * 29 JUN 1736 169 4. 0 19.6 * 29 JUN 2056 269 .0 19.6
29 JUN 1418 70 4. .0 19.6 * 29 JUN 1738 170 4. .0 19.6 * 29 JUN 2058 270 4. .0 19.6
2¢ N 1420 T4 4 n 10 R % 20 N 4740 174 4 f 10 6 % 20 AN 21nn 274 A n 1a R



29 JUN 1424 73 4. .0 19.6 * 29 JUN 1744 173 4. L0 19.6 * 29 JUN 2104 273 4. 0 19.6
- 29 JUN 1426 T4 4. 0 19.6 % 29 JUN 1746 174 4. .0 19.6 * 29 JUN 2106 274 4, 0 19.5
29 JUN 1428 75 4. 0 19.6 * 29 JUN 1748 175 I .0 19.7 * 29 JUN 2108 275 4. 0 19.5
29 JUN 1430 176 4. 0 19,6 % 29 JUN 1750 176 g, 0 19.7 * 29 JUN 2110 276 4. 0 19.6
29 JUN 1432 717 4, .0 19,6 % 29 JUN 1752 177 4. 0 19,8 % 29 JUN 2112 277 4. 0 19.5
- 29 JUN 1438 78 4. 0 19.6 % 29 JUN 1754 178 4. L0 19.9 % 29 JUN 2114 278 4, 0 19.8
29 JUN 1436 79 §. 0 19.6 * 29 JUN 1756 179 4. 0 19.9 * 29 JUN 2116 279 4. 0 19.6
29 JUN 1438 80 4. .0 19.6 X 29 JUN 1758 180 4. .0 19.9 % 29 JUN 2118 280 4. 0 19.6
29 JUN 1440 81 4. 0 19,6 * 29 JUN 1800 181 4. .0 20,0 * 29 JUN 2120 281 4. 0 195
29 JUN 1442 82 4. 0 19.6 * 29 JUN 1802 182 4. .0 20.0 % 29 JUN 2122 282 {. 0 19.6
w99 JUN 1444 83 4. .0 19.6 * 29 JUN 1804 183 5. L0 20,0 * 29 JUN 2124 283 4. 0 19.6
29 JUN 1446 84 I .0 19.6 * 29 JUN 1806 184 5. L0 20.0 % 29 JUN 2126 284 4. 0 18.6
29 JUN 1448 85 4. 0 19.6 * 29 JUN 1808 185 5. 0 20.0 * 29 JUN 2128 285 4. 0 19.5
29 JUN 1450 86 4. .0 19,6 * 29 JUN 1810 186 5. .0 20.0 * 29 JUN 2130 286 4. 0 19.5
= 99 JUN 1452 87 4. L0 19,6 * 29 JUN 1812 187 5. L0 20.0 * 29 JUN 2132 287 4. 0 19.5
29 JUN 1454 88 4. .0 18.6 * 29 JUN 1814 188 4. L0 20.0 % 29 JUN 2134 288 4. 0 19.6
29 JUN 1456 89 4, 0 19,6 % 29 JUN 1816 189 4. .0 20.0 * 28 JUN 2136 289 4. 0 19.5
29 JUN 1458 90 g, .0 19,6 * 29 JUN 1818 190 g 0 19.9 % 29 JUN 2138 290 4, 0 19.6
™ 99 JUN 1500 91 4. L0 19,6 % 29 JUN 1820 191 4. 00 19,9 % 29 JUN 2140 291 4. 0 195
29 JUN 1502 92 4. .0 19.6 * 29 JUN 1822 192 4. L0 19,9 % 29 JUN 2142 292 4. 0 19.5
29 JUN 1504 93 4. .0 19,6 % 29 JUN 1824 193 4. .0 19.8 % 29 JUN 2144 293 4. 0 196
29 JUN 1506 94 4, L0 19.6 % 29 JUN 1826 194 4. .0 19.8 * 29 JUN 2146 294 4. 0 19.6
w99 JUN 1508 95 4. .0 19.6 % 29 JUN 1828 195 4. L0 19.8 % 29 JUN 2148 295 4. 0 19.5
29 JUN 1510 96 q. 0 19.6 % 29 JUN 1830 196 I L0 19.7 * 29 JUN 2150 296 4. 0 19.6
29 JUN 1512 97 4. 0 19.6 % 29 JUN 1832 197 4. 0 19.7 * 29 JUN 2152 297 ‘. 0 19.5
29 JUN 1514 98 4, .0 19,6 % 29 JUN 1834 198 4. 0 19.6 % 29 JUN 2154 298 1. 0 196
- 59 JUN 1516 99 4, .0 19.6 % 29 JUN 1836 199 4. 0 18,6 * 29 JUN 2156 299 4. 0 19.6
29 JUN 1518 100 4. .0 19.6 : 29 JUN 1838 200 4. .0 196 : 29 JUN 2158 300 4. 0 19.6
***********************************X****************’k*)k)k**************#******x*****************************************************
-
PEAK FLOW TIME MAXIMUM AVERAGE FLOMW
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
5. 6.13 (CFS 4. 4. 4, 4,
- ( INCHES 444 .131 131 131
(AC-FT 2. 3. 3. 3.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-KR 9.97-HR
0. 6.10 0. 0. 0. 0.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
- (FEET% (HR) 6-HR 24-HR 72-HR 9.97-HR
20.0 6.13 19.64 19.62 19.62 19.62
- CUMULATIVE AREA = .08 S0 MI
[ ]
t
-
o
L
]
F |
e
s
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292022 252, L. 0. S
292024 253, I. 0. S
292026 254. I. 0. 8
292028 255. I. 0. 5
292030 256, L. 0. 8
202032 247, I 0. $
292034 258. [. 0. S
292036 259, [ 0. S
292038 260, ! 0. S
292040 261, . . L. ..o 0. .. . .. .
292042 262. [ 0. S
292044 263. I 0. S
292046 264. I 0. S
292048 265. [ 0. S
292050 266. I 0. S
292052 267. I 0. 3
292054 268. [ 0. S
292056 269. I 0. S
292058 270, I 0. S
100 271, . L L. Lo oo 0. ... . .. .
292102 272. I 0. S
292104 273, I 0. S
292106 274. I 0. S
292108 275. I 0. S
292110 276. [ 0. S
292112 211, I 0. S
292114 278. [ 0. S
292116 279. I 0. S
292118 280. I . . . 0. S
292120 281, . . T . ..o oo 0. . ... .. .
292122 282. I . . . 0. S
292124 283, I 0. S
292126 284, [ 0. S
292128 285. 1 0. S
292130 286. I 0. S
292132 2817. [ 0. S
292134 288. I 0. S
292136 289. 1 0. S
292138 290. I 0. S
202140 291, . 1. L Lo oo oo 0. . o o S
292142 292, I 0. S
292144 293. ] 0. S
292146 294. I 0. S
292148 295. I 0. 3
292150 296, I 0. S
292152 297. I 0. S
292154 298. [ 0. S
292156 299. I 0. S
292158 300.-—-1---- 0-. -===§em—-

RA-24-



EK Rk kK Rk kK ol KRE kX ok kK 0K 0Kk KKK 0k 0K 0K Rk KK KKK kK KK Kok KKK KK KKK KKk kK Rk Kook KKK KKK KKK KKK

106 KK

108 KO

109 RD

XEKKRKKKKF KKK

X
X
b 3

X
CH3 *
*

XRKKAKRK KKK KKK XK

QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL

IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
15AVY 1 FIRST ORDINATE PUNCHED OR SAVED
[SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

MUSKINGUM-EUNGE CHqugL ROUTING

CHANNEL LENGTH
SLOPE

S .0052
N .025 CHANNEL ROUGHNESS COEFFICIENT
cA .00 CONTRIBUTING AREA

SHAPE TRAP  CHANNEL SHAPE
WD 2.00 BOTTOM WIDTH OR DIAMETER
I 3.00 SIDE SLOPE
KKK
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M i DX PEAK TIgEA;O
(MIN) (FT) (CFS) {(MIN)
MAIN 1.712 1.34 1.30 103.33 4.52  369.20
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.712 1.34 2.00 4.52  370.00

VOLUME
(IN)
N

13

- CONTINUITY SUMMARY (AC~FT) - INFLOW= .3161E+01 EXCESS= ,0000E+00 OUTFLOW= .3149E+01 BASIN STORAGE=

*kk

PEAK FLOW
(CFS

XkX KKK KKX XKk
HYDROGRAPH AT STATION CH3
TIME MAXIMUM AVERAGE FLOW
éHR) 6-HR 24-HR T12-HR 9.97-HR
AT éCFS 4, g, 4. .
(INCHES 444 128 128 128
(AC-FT 2. 3. 3. 3.
CUMULATIVE AREA = .08 SO MI

MAXTMUM
CELERITY
(FPS)

2.48

.1282E-01 PERCENT ERROR= .0

KKK KKK 0Kk kKoK K0kok kKK KKK kK Kk Kk kokk KKk 30k kKK KKK KKk kK ok ok kK KKK KKk kKK KRR KKK KKK KKK Kk KKk KKK KKK KKK kKX

110 KK

112 X0

aookkkookkkkk

X
X
X

%
B2 *
X

Fokkokkkokkkkokk Rk

OUTPUT CONTROL VARIABLES
YDRNT 3 DRINT £ONTRNI

R%-2S



SCAL 0. HYDROGRAPH PLOT SCALE

- PNCH 1 PUNCH COMPUTED:-HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

= 113 8A SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

-
114 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ... veevvneeneen.on TP=40 ool i TP-AS L
v 5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY 4-DAY  7-DAY 10-DAY
- 10 .19 .34 42 A7 .55 .64 .10 .00 .00 .09 .00
STORM AREA = .00
w 1155 SCS LOSS RATE
STRTL .08 INITIAL ABSTRACTION
CRYNBR 96.00 CURVE NUMBER
- RTIMP .00 PERCENT IMPERVIQUS AREA
116 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .06 LAG
o *HK
UNIT HYDROGRAPH
; 11 END-OF-PERIOD ORDINATES
- 1. 3. 3. 1. 1. 0. 0. 0. 0. 0.
0. o
XXX KKK XXX KKK KKK
-
HYDROGRAPH AT STATION 82
TOTAL RAINFALL = 61, TOTAL LOSS = .32, TOTAL EXCESS = .30
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 8-HR 24-HR 72- HR 9.97-HR
0. 5.07 {CFS 0. 0. . 0.
- { INCHES .297 .297 .297 297
(AC-FT 0. 0. 0. 0.
N CUMULATIVE AREA = .00 SQ MI
-

W ORKE KKK KKK KKK KKK KKK KKK KKK XK 00k kK KKK KKK KoKk Kok okk ok Kokk kkk kkk Sokk okk KKK Rk KKk kK kK KKK KKK KRk KRk XKk kkok

: AHRRRRRARRAKK
- X X
117 KK x B2 X
x *
KRR ARRK
k|
119 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
L 0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
- ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS
w120 HC HYDROGRAPH COMBINATION
1coMp 2 NUMBER OF HYDROGRAPHS TO COMBINE
*xk
-
KK XXX Kk KKK kX
HYDROGRAPH AT STATION B2

-
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) {(HR) 6-HR 24-HR T2-HR 9.97- HR -
5. §.17 (CFS) 4. 4. 4.

fead { INCHES) 443 125 128 7?8



CUMULATIVE AREA = .08 SQ MI

KKK KKK KKK KK KKk kK KKK KKK KKK KK KKK KKK KKK kK XKk KKk kkok ok ok dokk KKk kK KKK KKk kX Xokk KKk Kokk okk dokk kKK kokk kkk

pee et s e et et
X *
121 KK X RES? X
X *
okkkkRokkkkRKkK
123 K0 OUTPUT CONTROL VARIABLES
IPRNT 1~ PRINT CONTROL
IPLOT 2 PLOT CONTROL
gscAL 0. HYDROGRAPH PLOT SCALE
PNCH i PUNCH COMPUTED HYDROGRAPH
10T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 { FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .03 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

124 RS STORAGE ROUTING
NSTPS NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 17.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
125 SY STORAGE .0 A .2 .3
126 SE ELEVATION 18.00 19.00 20.00 21,00
127 8L LOW-LEVEL OUTLET
ELEVL 17.00 ELEVATION AT CENTER OF OUTLET
CAREA .19 CROSS-SECTIONAL AREA
cooL .60 COEFFICIENT
EXPL .50 EXPONENT OF HEAD
128 SS SPILLWAY
CREL 20.00 SPILLWAY CREST ELEVATION
SPHID 19.00 SPILLWAY WIDTH
COQW 2.70 WEIR COEFFICIENT
EXPW 1.50 EXPONENT OF HEAD

BkF

COMPUTED OUTFLOW-ELEVATION DATA

QUTFLOW .00 3.99 4.20 4.42 4.68 4.97 5.29 5.66 6.09 §.58
ELEVATION 18.00 18.10 18.22 18.35 18.52 18.1 18.94 19.22 19.57 20.00
8.22
0.10

QUTFLOW 6.67 7.12 . 10.26 13.55 18.38 25.03 33.80 45.00 58.90
ELEVATION 20.01 20.04 20. 20.17 20.26 20.37 20.50 20.64 20.81 21.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .01 .02 .03 .04 .05 .06 .07 .08 210 14
QUTFLOW 3.80 3.99 4.20 4.42 4.68 4.97 5.29 5.38 5.66 6.09
ELEVATION 18.00 18.10 18.22 18.35 18.52 18.1 18.94 19.00 19.22 19.57
STORAGE .18 19 19 19 .20 .21 .22 .24 .25 .21
OUTFLOW 6.58 6.67 1.12 8.22 10.26 13.55 18.38 25.03 33.80 45.00
ELEVATION 20.00 20.01 20.04 20.10 20.17 20.26 20.37 20.50 20.64 20.81
STORAGE 28

QUTFLOW 58.90
ELEVATION 21.00

X*#**************X*X*X***********X**X***************X**X*X***********************X#*X*********************;ﬁizif********#****X*****

HYDROGRAPH AT STATION RES2

KKRRRAAAKAK AR F KK KA AR K KKK K KKK A AOKAAAAKIAR A KRR R KRR R KK HK AR AR K AR KR IR KA A AR KA AR AR KKK KA AR A KKK KKK KK KK KKK K KKK KRR KKK KKKk kR kKKK
X

X
DA MON HRMN ORD OUTFLOW STORAGE  STAGE : DA MON HRMN ORD OUTFLOW STORAGE  STAGE i DA MON HRMN ORD OQUTFLOW STORAGE  STAGE

-

29 JUN 1200 1 0. .0 18.0 * 29 JUN 1520 101 4. 0 18.0 * 29 JUN 1840 201 4. .0 18.2
29 JUN 1202 2 4. .0 18.0 ¥ 29 JUN 1522 102 4. 0 18.0 * 29 JUN 1842 202 4. 00 18.2
29 JUN 1204 3 4. .0 18,0 * 29 JUN 1524 103 4. 0 18.0 * 29 JUN 1844 203 4. .0 18.2
29 JUN 1208 ¢ 4. 0 180 % 28 JUN 1526 104 4 0 18.0 * 28 JUN 1346 204 4 0 18.1
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29 JUN 1514
29 JUN 1516

w29 JUN 1518 100
RRRREOOOOOROOCK K RRERRRREK OO0 IORK IR R KRR RO RO KRR

= PEAK FLOW
(CFS)

PEAK STORAGE
(AC-FE)

PEAK STAGE
(FEET)
- g%

TIME
(HR)
6.43

TIME
(HR)
6.40

TIME
(HR)
6.43

oG A -
e e e e e s e
S
D OOO LT

6-HR

(CFS; 4.
(INCHES 441
(AC-FT) 2.

6-HR
0.

6-HR
18.04

CUMULATIVE AREA =

JUN 1826 194
JUN 1828 195
JUN 1830 186
JUN 1832 197
JUN 1834 198
JUN 1836 199
9 JUN 1838 200

MAXIMUM AVERAGE FLOW
24-HR T2-HR

4. 4.

12t 127

3. 3.
MAXIMUM AVERAGE STORAGE

24-gR TQ—QR

MAXIMUM AVERAGE STAGE

24-HR 72-HR
18.02 18.02
.08 SQ MI

£ P P P Lo P
« e+ e o e o+ o
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9.97-HR
4.

127

3.

9.97-HR
0.

9.97-HR
18.02

249 JUN 2146 244
29 JUN 2148 295
29 JUN 2150 296
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29 JUN 2154 298
39 JUN 2156 299
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201426

STATION RES?

(I) INFLOW,  (0) OUTFLOW
2. g. 4.
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{S) STORAGE
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292034 258, I, S
292036 259. I S
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kK Aok Kok KKK KKK KKK 0K 0K KKK KoKk KKK KKK KKK KKK KKK kR kokk ok ok ok ok ok okk ok ko ik ok ok Kok kkok kKK kokk Kok

129 KK

131 KO

132 RD

KRRKHRKK KK KKK
X X

* CHe *
* x
KRROKKRRKIOKRK

OUTPUT CONTROL VARIABLES
[PRNT 3

IPLOT 1
0SCAL 0.
IPNCH 1
10UT 21
15AV1 1
ISAV2 300
TIMINT .033

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL
L 400.
3 .0079
N .025

CA .00
SHAPE TRAP
WD 2.00
I 3.00
COMPU
ELEMENT  ALPHA
MAIN 2.12
MAIN 2.12

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

ROUTING

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

XKk

TED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
M o1 DX PEAK  TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)

1.34 1.70 133.33 4.25  387.60 12
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

1.34 2.00 4.25  388.00 .12

- CONTINUITY SUMMARY (AC-FT) - INFLOW= .3155E401 EXCESS= .0000E+00 OUTFLOW= .3142E401 BASIN STORAGE=

kX

PEAK FLOW
(CFS%

Xokk *kx

HYDROGRAPH AT STATION

TIME

(HR) 6-HR

£.47 (CFS) 4.
{ INCHES Al
{AC-FT 2.

CUMULATIVE AREA =

KKK KKK
CH4
MAXIMUM AVERAGE FLOW
24-HR T2-HR 9.97-HR
4. 4. 4.
123 123 123
3. 3. 3.
.08 SO MI

MAXTMUM
CELERITY
(FPS)

2.86

.1417E-01 PERCENT ERROR= .0

KKK KKK HOKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK 0Kk kK KKK KKk Kok okkk Kok KKk kK Kok Kok Kok kK kK kkk okk kkk Kk Xkk

133 KK

135 X0

ARk k K
X X

X B345 *
X X

kkkokkkkkokkkokk

QUTPUT CONTROL VARIABLES
YoRNT 9

DRYNT FONTRNE

3 -54-



0SCAL 0. HYDROGRAPH PLOT SCALE

[PNCH 1 PUNCH COMPUTED HYDROGRAPH

10UT 2] SAVE HYDROGRAPH ON THIS UNIT

[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED

15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

136 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
PRECIPITATION DATA
137 PH DEPTHS FOR  Q-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ..... e TR0 s L T4

5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY 4-DAY T7-DAY 10-DAY
ki 19 .34 .42 47 .55 .64 .10 .00 .00 .00 00

STORM AREA = .01
138 LS SCS LOSS RATE
STRIL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTINMP .00 PERCENT IMPERVIOUS AREA
138 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .50 LAG
KKK
UNIT HYDROGRAPH
78 END-OF-PERIOD ORDINATES
0. 1. 1. 2. 3. 4. 5. 6. 7. 9.
10. 1. 12. 12. 12. 12. 12. 12. 1. 1.
10. 9. 9. 8. 7. g. 5. 5. 4. 1.
4. 3. 3. 3. 2. 2. 2. 2. 2. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
KK KKK kK XKk KX
HYDROGRAPH AT STATION 8345
TOTAL RAINFALL = .61, TOTAL LOSS = .32, TOTAL EXCESS = .30
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) {KR) ‘ 5-HR 24-HR 12- HR 9.97-HR
2. 5.57 {CF3) 0. 0. 0.
{INCHES; .290 .280 290 .290
(AC-FT 0. 0. g. 0.
CUMULATIVE AREA = .01 50 Ml

KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK 30Kk 0Kk 0K KKK Kok oK KRK KKK KoKk kokk kK Kk ok o0k Kok ok okok Kok KK KKK KX XkR

ook kkKoRKK kK
X X
10 KK X 8345 *
X X
XK KKRK KK
142 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10U 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 i FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS
143 HC HYDROGRAPH COMBINATION
1C0MP 2 NUMBER OF HYDROGRAPHS TO COMBINE

R%-3S

XKX KK *kX XKk k%



PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS 24-HR

HR% 6-HR 72-HR 9.97-HR
5 (CFS) 1, 4. 4. 4.
(INCHES) .420 .663 .663 .663
(AC-FT) 2. 3. 3. 3.
CUMULATIVE AREA = .09 SQ MI

KRK KK OR0KK KIOK KKK KK KKK KKK X0KK KKK 0Kk KKK KKK KKK KKK KK 0Kk KKX KKK KKK KKK kK 0Kk KKK K0KK KKK KKK KKK KKK KKK KoKk KKK kX

FARIRHKIKRRRKK
X *
144 KK X RES3 X
* X
HRRORRARKIRRKK
146 X0 OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1ouT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
[SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033  TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

147 RS STORAGE ROUTING
HSTPS 1 NUMBER OF SUBREACHES
ITYp ELEV TYPE OF INITIAL CONDITION
RSVRIC 12.83 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
148 SV STORAGE . .2 A 1
149 SE ELEVATION 14.20 15.20 16.20 17.20
150 SL LOW-LEVEL OUTLET
ELEVL 13.83 ELEVATION AT CENTER OF QUTLET
CAREA .06 CROSS-SECTIONAL AREA
cooL .60 COEFFICIENT
EXPL .50 EXPONENT OF HEAD
151 8§ SPILLWAY
CREL 15.75 SPILLWAY CREST ELEVATION
SPWID 12.30 SPILLWAY WIDTH
COOW 2.70 WEIR COEFFICIENT
EXPHW 1.50 EXPONENT OF HEAD
KKK
COMPUTED OUTFLOW-ELEVATION DATA
QUTELOW .00 .20 .21 .23 .24 .21 .28 .32 .36 42
ELEVATION 14.20 14.25 14.31 14.39 14.49 14.61 14.77 14.99 15.30 15.75
QUTFLOW A8 .90 2.02 4.18 T.74 13.04 20.42 30.24 42.83 58.54
ELEVATION 15.16 15.81 13.88 15.98 16.11 16.217 16.46 16.68 16.92 17.20

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .08 .08 10 1 12 14 .16 .18 .22 L4
QUTFLOW .18 .20 21 .23 .24 .27 .28 .32 .35 .36
ELEVATION 14.20 14.25 14.31 14.39 14.49 14.61 14.71 14.99 15.20 15.30
STORAGE .33 .33 .34 .35 .37 A0 .42 A3 48 .53
OUTFLOW 42 .48 .90 2.02 4.18 1.74 10.49 13.04 20.42 30.24
ELEVATION 15.75 15.76 15.81 15.88 15.98 16.11 16.20 16.217 16.46 16.68
STORAGE .60 56

QUTFLOW 42.43 58.54
ELEVATION 16.92 17.20

KKK RRAOKAKK KKK K HOK K KKK KK AR KK KK KKK KK KKK K K KKK KK KKK KK ARK K KKK KKK Kk K kKKK KK KKK K 3 KKK KK KK KK KKK KKK K KKK KKK K KKK KK KRR KKK KK KKK KK KKK KKK

HYDROGRAPH AT STATION RES3 - Lf
RO OO0 KRR OO KA IRRK IR AR RIK KKK
¥ x
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29 JUN 1200 1 0. A 14.2 % 29 JUN 1520 101 4. L4 16.0 X 29 JUN 1840 201
29 JUN 1202 2 0. A 14.2 % 29 JUN 1522 102 4. A 16.0 * 29 JUN 1842 202
29 JUN 1204 3 0. A 14.2 * 29 JUN 1524 103 4. A 16.0 * 29 JUN 1844 203
29 JUN 1206 4 0. A 14.3 % 29 JUN 1526 104 4. A 16.0 * 29 JUN 1846 204
29 JUN 1208 5 0. A 14.3 X 29 JUN 1528 105 4. A 16.0 * 29 JUN 1848 205
29 JUN 1210 6 0. A 14.4 % 29 JUN 1530 106 4. 4 16.0 * 29 JUN 1850 206
29 JuN 1212 7 0. A 14.5 * 29 JUN 1532 107 4. A 16.0 * 29 JUN 1852 207
29 JUN 1214 8 0. ! 14.6 * 29 JUN 1534 108 4, A 16.0 * 29 JUN 1854 208
29 JUN 1216 9 0. A 14.6 * 29 JUN 1536 109 4. A 16.0 * 29 JUN 1856 209
29 JUN 1218 10 0. L2 14,7 % 29 JUN 1538 110 4. A 16.0 * 29 JUN 1858 210
29 JUN 1220 19 0. .2 14.8 * 29 JUN 1540 111 4. N 16.0 * 29 JUN 1900 211
29 JUN 1222 12 0. L2 14,8 ¥ 29 JUN 1542 112 4. 4 16.0 * 29 JUN 1902 212
29 JUN 1224 13 0. .2 14.9 * 29 JUN 1544 113 4. A 16.0 * 29 JUN 1904 213
29 JUN 1226 14 0. .2 15,0 * 29 JUN 1546 114 4. N 16.0 * 29 JUN 1906 214
29 JUN 1228 15 0. .2 15,0 * 29 JUN 1548 115 4. .4 16.0 * 29 JUN 1908 215
29 JUN 1230 16 0. .2 15,1 % 29 JUN 1550 116 4. A 16.0 * 29 JUN 1910 216
29 JUN 1232 17 0. .2 15,2 * 29 JUN 1552 117 4. A 16.0 * 29 JUN 1912 217
29 JUN 1234 18 0. .2 15.2 ¥ 29 JUN 1554 118 4. A 16.0 * 29 JUN 1914 218
29 JUN 1236 19 0. .2 15.3 X 26 JUN 1556 119 4. A 16.0 * 29 JUN 1916 219
29 JUN 1238 20 0. .2 15.3 X 29 JUN 1558 120 4. A 16.0 * 29 JUN 1918 220
29 JUN 1240 21 0. .3 15,4 X 29 JUN 1600 121 4. 4 16.0 * 29 JUN 1920 221
29 JUN 1242 22 0. .3 15,4 % 29 JUN 1602 122 4. A 16.0 * 29 JUN 1922 222
29 JUN 1244 23 0. .3 15,5 X 29 JUN 1604 123 4. A4 16.0 * 29 JUN 1924 223
28 JUN 1246 24 0. .3 15.5 ¥ 29 JUN 1606 124 4. 4 16.0 * 29 JUN 1926 224
29 JUN 1248 25 0. .3 15.6 X 29 JUN 1608 125 4. A4 16.0 * 29 JUN 1928 225
29 JUN 1250 26 0. .3 15.6 * 29 JUN 1610 126 4. A 16.0 * 29 JUN 1930 228
29 JUN 1252 27 0. .30 15T X 29 JUN 1612 1217 4. A 16.0 * 29 JUN 1932 227
29 JUN 1254 28 0. .3 15.7 * 29 JUN 1614 128 4. 4 16.0 * 29 JUN 1934 228
29 JUN 1256 29 0. .3 15.8 * 29 JUN 1616 129 4. A 16.0 * 29 JUN 1936 229
29 JUN 1258 30 1. .3 15.8 X 29 JUN 1618 130 4. A 16.0 * 29 JUN 1938 230
29 JUN 1300 31 1. .3 15,8 X 29 JUN 1620 131 4. A 16.0 * 29 JUN 1940 231
29 JUN 1302 32 2. 4 15.9 % 29 JUN 1622 132 4. A 16.0 % 29 JUN 1942 232
29 JUN 1304 33 2. A 15.8 X 29 JUN 1624 133 4. A 16.0 * 29 JUN 1944 233
29 JUN 1306 34 3. 4 15,9 % 29 JUN 1626 134 4, A 16.0 * 29 JUN 1946 234
29 JUN 1308 35 3. A 15.9 * 29 JUN 1628 135 4. A 16.0 * 29 JUN 1948 235
29 JUN 1310 36 3. A 15.9 * 29 JUN 1630 136 4. A 16.0 * 29 JUN 1950 236
29 JUN 1312 37 3. 4 15,9 X 29 JUN 1632 137 4. A 16.0 * 29 JUN 1952 237
29 JUN 1314 38 3. A 16.0 * 29 JUN 1634 138 4. .4 16.0 * 29 JUN 1954 238
29 JUN 1316 39 4. 4 16,0 X 29 JUN 1636 139 4. A 16.0 * 29 JUN 1956 239
29 JUN 1318 40 L A 16.0 * 29 JUN 1638 140 4. .4 16.0 * 29 JUN 1858 240
29 JUN 1320 41 4. .4 16.0 * 29 JUN 1640 141 4. A 16.0 * 29 JUN 2000 241
29 JUN 1322 42 4, A 16.0 % 29 JUN 1642 142 4. N 16.0 * 29 JUN 2002 242
29 JUN 1324 43 4. 4 16.0 * 29 JUN 1644 143 4. A4 16.0 X 29 JUN 2004 243
29 JUN 1326 44 4. A 16.0 % 29 JUN 1646 144 {. A 16.0 * 28 JUN 2006 244
29 JUN 1328 45 4. A 15.0 * 29 JUN 1648 145 4. A 16.0 * 29 JUN 2008 245
29 JUN 1330 46 4. A 16.0 X 29 JUN 1650 146 4. 4 16.0 * 29 JUN 2010 246
29 JUN 1332 47 4. A 16.0 * 29 JUN 1652 147 4. 4 16.0 X 29 JUN 2012 247
29 JUN 1334 48 4, A 16.0 * 29 JUN 1654 148 4, A 16.0 * 29 JUN 2014 248
29 JUN 1336 49 4. .4 16.0 X 29 JUN 1656 149 4. A 16.0 * 29 JUN 2016 249
29 JUN 1338 50 4. A 16.0 * 29 JUN 1658 150 4. A 16.0 * 29 JUN 2018 250
29 JUN 1340 51 4. A 16.0 * 29 JUN 1700 151 4. A 16.0 * 29 JUN 2020 251
29 JUN 1342 52 4. A 16.0 X-29 JUN 1702 152 4. A 16.0 * 29 JUN 2022 252
29 JUN 1344 53 4. 4 16.0 * 29 JUN 1704 153 4. A4 16,0 % 29 JUN 2024 253
29 JUN 1346 54 4. A 16.0 % 29 JUN 1706 154 4. A 16.0 * 29 JUN 2026 254
29 JUN 1348 55 4. A 16.0 * 29 JUN 1708 155 4. A 16.0 * 29 JUN 2028 255
29 JUN 1350 56 4. A 16.0 * 29 JUN 1710 156 4. A 16.0 * 28 JUN 2030 256
29 JUN 1352 57 4. N 16.0 * 29 JUN 1712 157 4. A 16.0 * 29 JUN 2032 251
29 JUN 1354 58 4. 4 16.0 * 29 JUN 1714 158 4. A 16.0 * 28 JUN 2034 258
29 JUN 1356 59 4. A 16.0 * 29 JUN 1716 159 5. A 16.0 * 29 JUN 2036 259
29 JUN 1358 60 4. LA 16.0 X 29 JUN 1718 160 5. A 16.0 * 29 JUN 2038 260
29 JUN 1400 61 4. A 16.0 * 29 JUN 1720 161 5. A 16.0 * 29 JUN 2040 261
29 JUN 1402 62 4. A 16.0 * 29 JUN 1722 162 5. A 16.0 * 28 JUN 2042 262
29 JUN 1404 63 4. A 16.0 * 29 JUN 1724 163 5. 4 16.0 * 29 JUN 2044 263
28 JUN 1406 64 4. 4 16.0 * 29 JUN 1726 164 5. A 16.0 * 29 JUN 2046 264
29 JUN 1408 65 4, A 16.0 * 29 JUN 1728 165 5. A 16.0 X 29 JUN 2048 265
28 JUN 1410 66 4. A 16.0 * 29 JUN 1730 166 5. A 16.0 * 29 JUN 2050 266
29 JUN 1412 67 4. A 16.0 * 29 JUN 1732 167 5. 4 16.0 * 29 JUN 2052 267
29 JUN 1414 68 4. A 16.0 * 29 JUN 1734 168 6. 4 16.0 * 29 JUN 2054 268
29 JUN 1416 69 4. A 16.0 * 29 JUN 1736 169 6. A 16.0 * 29 JUN 2056 269
29 JUN 1418 70 4. 4 16.0 % 29 JUN 1738 170 §. A 16.0 * 29 JUN 2058 270

4, A 0% 2 8. A 16.0 *

4. A 0% 2 6. N 16.0 *

4. A 0*2 6. A 16.0 *

4. A .0%2 §. 4 16.0 *

4. 4 0 %2 5. A 16.0 X

4. 4 .00x2 5. 4 16.0 *

4. 4 .0 %2 5. A 16.0 %

4. 4 0%2 5. A 16.0 *

4. A 0x2 5. A 16.0 *

4. A .00x2 5. A 16.0 *

4. 4 0 %2 5. 4 16.0 *

4. A 0% 2 5. A 16.0 *

4. 4 0*2 5. A 16.0 X

4. A .0 5. A 16.0 X

4. A .0 3. A 16.0 *

4 A n -4 4 16 N X
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PEAK FLOW
(CFS)

PEAK STORAGE
(AC-FT)

- PEAK STAGE
(FEET)
16.04

TIME
(HR)
5.83

TIME
(HR)

TIME
(HR)
5.63

6-HR

CFS 4.

{ INCHES .420
(AC-FT 2.

6-HR
15.99

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR T2-HR

4, 4.

.606 .606

3. 3.
MAXIMUM AVERAGE STORAGE

24-HR 72-HR

0. 0.
MAXIMUM AVERAGE STAGE

24-HR T2-HR

15.88 15.88

.08 50 Ml

9.97-HR
4.

.606

3.

9.97-HR
0.

9.97-HR
15.88
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OPERATION
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED T0
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED T0O

STATION
0F1
CH1

A2
A2
ST
A3
A3
0F2
CH2
0F3
OF3
0F3
A
A

B1
81
RES1
CH3
B2
82
RES?
CH4
B345
8345
RES3

PEAK
FLOW

—_—

o L= LoV < - < L3 W o o <> [34] (321 L3 >
. . . . . . . . . . . . . . .

FLOW IN CUBIC FEET PER SECOND

RUNOFF SUMMARY

TIME IN HOURS,

TIME OF
P

EAK
5.60
5.687
5.50
5.83
.1
.53
.10
.00
.07
10
.07
L1
.87
.80
.83
07
.83
13
A7
.07
A7
43
6.47
5.57
5.87
5.63

ch ah 1T O o DT WU U1 U O oy O oy O Y U W

AVERAGE FLOW FOR MAXIMUM PERIOD
T2-HOUR

0.

6-HOUR 24-HOUR
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
2. 1.
1. 1.
0. 0.
2. 1.
4. 4.
4. 4.
0. 0.
4. 4.
4. 4.
4. 4.
0. 0.
4. 4.
4. 4.

AREA IN SQUARE MILES

. . . .

o) o L] L= =] < o] L =) o [ =1 Le=] <<
. . . . . . . . . . . .

- - o Lo - E= [ - L
. . . . . . . . .

BASIN
AREA

.02
.02
.01
.02
.02
.01
03
.02
.02
.00
.02
.05
.03
.08
.08
.00
.08
.08
.08
.00
.08
.08
.08
.01
.09
.09

MAXIMUM TIME OF
STAGE MAX STAGE
20.02 6.13
18.25 6.43
16.04 5.83

R%-45



y CONTINUITY SUMMARY

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
{FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED T0
COMPUTATION INTERVAL

ISTAQ  ELEMENT 0T PEAK  TIME TO VOLUME DY PEAK  TIME T0O
PEAK PEAK

(MIN) (CFs) (MIN) (IN) (MIN) (CFS) (MIN)

CH1 MANE 2.00 .80 342.00 12 2.00 .90 342.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1113E+00 EXCESS= .0000E+00 OUTFLOW= .

ST MANE 2.00 1.48  346.00 14 2.

(AC~FT) - INFLOW= .1766E+00 EXCESS= .0000E+00 OUTFLOW= .

CH2 MANE 2.00 L1000 364.00 nl 2.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1157E+00 EXCESS= .0000E+00 OUTFLOW= .

P MANE 1.60 5.18  350.47 A1 2.

H

CONTINUITY SUMMARY (AC~FT) - INFLOW= .7442E+00 EXCESS= .0000E+0C QUTFLOW= .

CH3  MANE 1.30 4.52  369.20 .13 2.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3161E+01 EXCESS= .0000E+00 OUTFLOW= .

CH4  MANE 1.70 4.25  387.60 12 2.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3155E+01 EXCESS= ,0000E+00 OUTFLOW= .

XKt NORMAL END OF HEC-1 *xx*

1101E+00 BASIN STORAGE=

00 1.48  346.00

1737E+00 BASIN STORAGE=
00 100 364.00
1146E+00 BASIN STORAGE=
00 5.18  350.00
T423E+00 BASIN STORAGE=
00 4.52  370.00
3149E+01 BASIN STORAGE=
00

4.25  388.00

3142E+01 BASIN STORAGE=

VOLUME

(IN)
12

.1379E-02 PERCENT ERROR=

14

.2918E-02 PERCENT ERROR=

.1

.1229E-02 PERCENT ERROR=

A1

.1955E-02 PERCENT ERROR=

.13

.1282E-01 PERCENT ERROR=

.12

.1417E-01 PERCENT ERROR=

R3-44-
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FORKKARKRRAA AR R KARRA KRR AKKRARAAARAKAKA KK HRARAKAAAKIA KA AAOKK KA KKK K KKAA KK KKK KKK

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1980

*

i U.S. ARMY CORPS OF ENGINEERS
: VERSION 4.0

X

*

X

X *
* X
*  HYDROLOGIC ENGINEERING CENTER  *
x §09 SECOND STREET x
x DAVIS, CALIFORNIA 95615 X
x (916) 756-1104 x
X X
3 X

KK AAKAHKOKREK A KKK A AR K KKK KKK KKK KKK

RUN DATE 07/01/1994 TIME 20:14:45

*
X
*
X
¥
X
X
XKORKKRKRAIOKKKKKHKKKKK KK KIORRKKKKK KR KKK KKK

X X XXXKXXX XXXXX X
X X X X X XX
X X X X X
XXXXXKX  XXXX X XXXXX X
X X X X X
X X X X X X
X X KXXKXXKX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECT (JAN 73), HEC1GS, HECTDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANTT VERSION
NEW OPTIONS: DAMBREAK OQUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

Deveropsd |00 YEAR Storm
—, {f
Basins OF 1, 0F2 JOF3 | A Ao B

R ¥4
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HEC-1 INPUT PAGE 1
LINE I0....... oo, 2o R . S.oael T Tooviin, R 9. 10

1 ID  GRAND VIEW SUBDIVISION
2 10 DEVELOPED CONDITION
3 ID 100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)
4 I7 2 29JUNGY 1200 300
5 10 5 0
X RKRKKRKRKK
§ KK OF1
7 KM  Basin runoff calculation for  OF1
8 Ko 3 1 0 1 21
9 8A 0.0175
10 PH 0 0.39 0.76 1.34  1.40 1.44 1.6  1.69  2.01
" LS 91
12 ub 0.304
X RKRRKRkKkK
13 KK CH1
14 KM  Muskingum-Cunge channel routing from CP1 to CP3
15 KO 3 1 0 1 21
16 RD 760 0.0118  0.025 TRAP 2 3
X RRRRORKRKK
17 KK A2
18 KM Basin runoff calculation for A2
19 KO 3 1 0 1 21
20 BA 0.0051
21 PH ¢ 0.39 0.76 1.34 1.40 1.44 1.56 1.69  2.01
22 L3 95
23 UD  0.293
X KRRRRAKRKK
24 KK A2
25 KM  Combining two hydrographs at control point cP3
26 KO 3 1 0 1 21
21 HC 2
X RKRKIKKRKK
28 KK ST
29 KM Muskingum-Cunge channel routing from CP3 to CP4
30 Ko 3 1 0 1 21
31 RD
32 RC 0.020 0.020 0.020 966 0.0084
33 RX 100 104 105 105 106.5 112,5 118.5 120.5
34 RY 34.86 34.78 34.53 34.40 34.53 34.65 3477 34.81
X RRRRKKRkRK
35 KK A3
36 KM Basin runoff caleulation for A3
37 Ko 3 1 0 1 21
38 BA 0.0053
39 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01
29 LS 95

Up  0.316
X KRRKRRKRRK

R4 -2



HEC-1 INPUT PAGE 2
0....... | I 2eeiinen I d....... S, Bovvnnns Teeeiins TN 9...... 10
KK A3 ‘
KM Combining two hydrographs at control point CP4
Ko 3 1 0 1 21
HC 2
X KKKk
KK 0F2
KM Basin runoff calculation for  OF2
KO 3 1 0 1 21
BA 0.0187
PH g 0.39 076 1.34 1.40 1.44 1.56 1.69 2.01
LS 91
UD 0.478
X RRO0KRRRKK
KK CH2
KM Muskingum-Cunge channel routing from CP2 to CP4
Ko 3 1 0 1 21
RD 630 0.013 0.025 TRAP 2 3
X RRROR0KRK
KK 0F3
KM  Basin runoff calculation for OF3
Ko 3 1 0 1 21
BA 0.0048
PH ¢ 0.33 0.76 1.34 1.40 1.44 1.56 1.69  2.01
LS 88
UD  0.478
X RRAORKKKAAK
KK 0F3
KM  Combining two hydrographs at control point CP4
X0 3 1 0 1 21
HC 2
X RKRAKIKKAK
KK 0F3
KM  Combining two hydrographs at control point CP4
K0 3 1 0 1 21
HC
X RRRROR0ORKK
KK A
KM  Basin runoff calculation for Al
KO 3 1 0 1 21
BA 0.0291
PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01
5oz,

0.510
X KRRRRRRRKK

R4 -3



HEC-1 INPUT PAGE 3

0....... Toevenns 200, K I booo.... B I Tevennnn 8....... 9...... 10
KK Al

KM Combining two hydrographs at control point CP4

Ko 3 1 0 1 21

HC 2

K RRRRIORRRRK

KK p1

KM  Muskingum-Cunge channel routing from CP4 to CP5
KO 3 1 0 1 21

RD 525 0.0060 0.015 CIRC 3.0

X RKRKRRRRKK

KK B1

KM  Basin runoff calculation for 81

] 3 1 0 1 21

BA 0.0005

Eg g 0.39  0.76 1.34 1.40 1.44  1.56 1.69  2.01
Ub  0.037

X RKRKKRRK

KK B1

KM  Combining two hydrographs at control point CP5

KO 3 1 0 1 21

HC 2

X RIRKKKAKAK

KK  REST

KM  Reservoir routing operation

KO 1 2 0 1 21

RS 1 ELEV  18.6

SV 0.0092 0.0613 0.1637 0.3107 0.4578

SE 19.6 20.6 21.6 22.6  23.6

sL 18,6 0.7 0.6 0.5

Ss  22.6 19.0 2.1 1.5

X RRRRKRRKRK

KK CH3

ﬁg Musk%ngum~Cu?ge change? rout;ng from CPS to CcPg
RD 310 0.0052 0.025 TRAP 2 3

X RRkkkkRkKK

KK 82

KM  Basin runoff calculation for 82

K0 3 1 0 1 21

BA 0.0005

PH i 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01
LS a8

up  0.037

X KKKKKKKKKK



LINE

117

120

133

139

140
141
142
143

144
145

147
148
149
150
151

152

HEC-1 INPUT PAGE 4

ID....... oo, 2o0iines K F dooooe.. LT TR Tovrinnn I 9...... 10
KK 82

KM  Combining two hydrographs at control point CP6
KO 3 1 0 1 2

HC 2

X H0ORKR0RK KK

KK RES?2

KM  Reservoir routing operation

KO 1 2 0 1 21

RS 1 ELEV  17.0

SV 0.0150 0.0768 0.184 0.2916

SE  18.0 19.0 20.0 21.0

st 17.0  0.79 0.6 0.5

88 20,0 19.0 2.7 1.5

X XRKRRRRAKE

KK CHY

ﬁg Musk;ngum~0u?ge changel rout}ng frog1 CP6 to CP7
RD 400 0.0079 0.025 TRAP 2 3
X KRKKRKRKKK

KK 8345

KM  Basin runoff calculation for 8345

K0 3 1 0. 1 21

8A 0.0132

PH ¢ 0.39 076 1.34 140 1.4 156 1.69 2.0
LS 96

UD 0.323

X KKKKKRRKKK

KK 8345

KM  Combining two hydrographs at control point CP7
Ko 3 1 0 1 21

HC 2

¥ KRRk Rk

KK RES3

KM Reservoir routing operation

KO 1 2 0 1 21

RS 1 ELEV  12.83

SV 0.0817 0.2218 0.4160 0.6632
SE 14.2 15.2 6.2 17.2
SL  13.83 0.0625 0. 0.5
8§ 15.75  14.0 2. 1.5
X kKRkRkKkkk

11

- o

R4-5




FRAKKKKKAKAKAIOKKKKRAK KKK IR KK AR KKK KKK KK

*

¥ FLOOD HYDROGRAPH PACKAGE (HEC-1)
X EPTEMBER 1990

: VERSION 4.0
X
X
X

% N I

RUN DATE 07/01/1994 TIME 20:14:45 i
KKRRRRRRARIK AR RRRIRRKIIIIAAKIKIAKKK K

iokkkiokkkkokkokkoRkkokkokokkok kKK KKk Kok

*
.5, ARMY CORPS OF ENGINEERS X
* HYDROLOGIC ENGINEERING CENTER  *
¥ 609 SECOND STREET N
* DAVIS, CALIFORNIA 95616 X
* (916) 756-1104 X
X X
x X

ARRKAAKAAR IR KKK KR KAKK AR RKIKR AR KKK KK

GRAND VIEW SUBDIVISION
DEVELOPED CONDITION
100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)

510 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 29JUNS4  STARTING DATE
ITIME 1200 STARTING TIME
NO 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 29JUN94 ENDING DATE
NDTIME 2158 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE  9.97 HOURS
ENGLISH UNITS
DRAINAGE AREA SOUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

KKK KK KKK KKK KKK KKK KK KKK kKK KKK KoKk KKK kK KKK KKK KKK KKk KKK Kokk kkok KRk oKk Kok Kk kkk kkk kokok okk Kk Xokk kKK okk Xokk

HRRKKHIRRIRRKK
* *
6 KK * 0F1 X
X X
HERKIHKRKIRKK
8 KO OUTPUT CONTROL VARIABLES

IPRNT 3

IPLOT 1

0SCAL 0.

IPNCH 1

10UT 21

[SAV1 1

15AV2 300

TIMINT .033

SUBBASIN RUNOFF DATA

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

9 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA
10 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM

..... RO-35 oovrve meroiiiiins TPoB0 oo TPAY

SSMIN  15-MIN 60-MIN  2-AR™TISARTT 6-HR I2°HRT24<HR  2°DAY T T4<DAY  7-DAY10-DAY

39 .16 1.3 1.40 1.44 156 1.68 2.01 .00 .00 .00 .00 /’24_._.((
STORM AREA = .02

1119 QN INSS RATE



CRVNBR 91.00 CURVE NUMBER I
- ~ RTIMP 00 PERCENT IMPERVIOUS AREA -
12 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .30 LAG
- XKk
UNIT HYDROGRAPH
) 48 END-OF-PERIOD ORDINATES
- 1. 3. 5, 9. 13, 18. 22. 25, 2
25. 2. 2. 19. 16. 13. 1. 9.
§. ?. ?. ?. ?. g. g. g.
- 0. 0. 0. 0. 0. 0. 0. 0.
KKK XKk b3 4 XXX XKX
- HYDROGRAPH AT STATION OF1
TOTAL RAINFALL =  1.65, TOTAL LOSS = .79, TOTAL EXCESS = .87

®  DPEAK FLOW TIME

MAXIMUM AVERAGE FLOW
24-HR

€D — 00
e e e

[ 3
D s 2D
v e e e

MAXIMUM
CELERITY
(FPS)

4.49

(CFS) (HR) §-HR 12-HR 9.97-HR
8. 5.33 (CFS 2. 1, 1. 1,
i ( INCHES .861 .861 861 .861
- (AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .02 SO MI
-
- K KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK Kk KKK KKk KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKk kkk
KKK KRARKAK KKK KK
b *
oKk X CHY *
X X
RKAAOKK KKK KKK AKK
- 45 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
ﬁ 0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10uT 21 SAVE HYDROGRAPH ON THIS UNIT
15AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
et TIMINT .033 TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
16 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 760, CHANNEL LENGTH
S .0118  SLOPE
- N .025 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
; WD 2.00 BOTTOM WIDTH OR DIAMETER
- I 3.00 SIDE SLOPE
KKK
V COMPUTED MUSKINGUM-CUNGE PARAMETERS
- COMPUTATION TIME STEP
ELEMENT  ALPHA M DT DX PEAK TIgEA§0 VOLUME
o (MIN) (FT)  (CFS)  (MIN) (IN)
MAIN 2.80 1.34 200 253.33  13.80  322.00 .86
- INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
- MAIN 2.60 1.34 2.00 13.80  322.00 .86

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8035E+00 EXCESS= .0000E+00 OUTFLOW= .8017E+00 BASIN STORAGE=

e

kK XXX

Kok XXX XX

- HYNROGRADH AT QTATINAN U

.2569E-02 PERCENT ERROR= -.1

R4--1



PEAR FLOW T1ME MAXIMUM AVERAGE FLOW

(CF8) gm; 6-HR 24-HR T2-HR 9.97-HR : ’%&f
14. 3 éCFS 2. 1. 1. 1. ;
( INCHES .859 .859 .859 .859
(AC-FT 1. 1. 1. 1.
CUMULATIVE AREA = .02 SQ MI

FHK KKK KKK KKK KKK KoKk KKK KKK KKK Kk KKK 30K KK KKK KKK kK K0k KK KKK KKK KKk KKK KKK KKK kKK KKK KKK KKK KKK KKk KXok kKK KKk

KRRRKKKRKRAKRKK
X *
17 KK X A2 X
X X
KIKRKRRARKRKK
18 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10U7 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

20 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

21 PH DERTHS FOR  O-~FERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...  oeeeeene  TPHA0 Lol e TPAS
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY  4-DAY  T7-DAY 10-DAY
.39 80 1.3 1400 1.44 1.56  1.69  2.01 .00 .00 .00 .08

STORM AREA = .01
22 LS SCS LOSS RATE
STRTL .11 INITIAL ABSTRACTION
CRVNBR 95.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
23 0D SCS DIMENSIONLESS UNITGRAPH
TLAG .29 LAG
XK
UNIT HYDROGRAPH
46 END-OF-PERIOD ORDINATES
0 1. 2 3 4. . . 8. 8. 8
7 1. ] 5 4. 4 3 2. 2. 2
2 1. 1 1 1. 1 1 0. 0. 0
0 0. 0 0 0. 0 0 0. ¢. 0
0 0. 0 0 0. 0
KKK KKK XXX KKK KKK
HYDROGRAPH AT STATION A2
TOTAL RAINFALL =  1.65, TOTAL LOSS = .50, TOTAL EXCESS =  1.16
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR 9.97-HR
5. 5.30 éCFS 1. 0. 0. 0.
( INCHES 1.149 1.149 1.149 1.149
(AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .01 80 MI

KKK KKK KKK Kokk KKk KKK KKK KKK KAk Kok KKk kK KKk Kkk KKK Kkk kK kKK KKK kX kkk KKk kkk kkk kkok kokk Rk kKX kK Kk KKK k¥kk Kkx

xkkokkkkkkkokkkk Q4— - 6
X X '

24 KK X A2 X
X %



26 KO OUTPUT CONTROL VARIABLES

- IPRNT 3 PRINT CONTRO
[PLOT 1 PLOT CONTROL .
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
- 1007 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1542 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033 TIME INTERVAL IN HOURS
27T HC HYDROGRAPH COMBINATION
- " ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
ook
KK XKk XK KK KKK
-
HYDROGRAPH AT STATION A2
‘ PEAK FLOW TIME MAXIMUM AVERAGE FLOW
- (CFS) (HR) 6-HR 4-HR 72-HR 9.97-HR
18. 5.37 (CFS) 2. 1. 1.
{ INCHES) .924 .924 .924 .924
(AC-FT) 1. 1. 1. 1.
-
CUMULATIVE AREA = .02 SO MI
-

KKK KKk oKk KKK KKK J0KK KKK KKK KKK KKK 0Kk KKK KKk kokk 0k K0k KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKk KKk kkk kK kkok

L]
koK kKKK kK
X X
28 KK X ST1 X
.- X *
JokkkoRk kKKK Kk
30 KO OUTPUT CONTROL VARIABLES
- IPRNT 3 PRINT CONTROL
1PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
| IPNCH 1 PUNCH COMPUTED HYDROGRAPH
- 10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
- TININT .033 TIME INTERVAL IN HOURS
HYDROGRAPH ROUTING DATA
= 31 R0 MUSKINGUM-CUNGE CHANNEL ROUTING
32 RC NORMAL DEPTH CHANNEL
; ANL -020 LEFT OVERBANK N-VALUE
- ANCH .020 MAIN CHANNEL N-VALUE
ANR .020 RIGHT OVERBANK N-VALUE
RLNTH 966. REACH LENGTH
SEL .0084 ENERGY SLOPE
- ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
~=~ LEFT OVERBANK --~ + -----= MAIN CHANNEL ------- + === RIGHT OVERBANK ---
- 34 RY ELEVATION  34.86  34.78  34.53  34.40  34.53  34.65 3477  34.81
33 RX DISTANCE  100.00  104.00  105.00  105.00  106.50  112.50  118.50  120.50
XKk
uw
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .00 .00 .00 .00 .00 .00 .00 01 .01
- OUTFLOH 00 00 01 .02 .05 .08 12 19 132 50
ELEVATION 3440  34.42  34.45  34.47  34.50  34.52  34.55  34.57  34.5  34.§
, STORAGE .01 .02 .02 .03 .04 .04 .05 .06 07 .08
- OUTFLOW 06 116 1.8  2.30 304 380 4.8 595 7.3 8.8

ELEVATION 34.64 34.67 34.69 3.1 .74 34.76 34.79 .8 34.84 34.86

W XXKOKK WARNING %XKKX THE FLOW RATE THAT YOU ARE ROUTING IS GREATER THAN
WHAT CAN BE CALCULATE FROM THE 8 POINT CROSS SECTION YOU ENTERED ON RC, RX.
AND RY RECORDS. THE PROGRAM HAD TO EXTRAPOLATE BEYOND THE MAXIMUM STORAGE- 'RAMQ

DISCHARGE VALUE CALCULATED. INCREASE ELMAX ON THE RC RECORD OR MAKE THE CROSS
“l QFRATINN | ARNFR



COMPULED MUSKINGUM-CUNGE PARAMETERS

COMPUTATION TIME STEP

ELEMENT  ALPHA M DT DX PEAX  TIME TO  VOLUME  MAXIMUM
PEAK CELERITY
(MIN) (FT)  (CFS)  (MIN) (IN) (FPS)
MAIN 2,00 193.20  19.07  326.00 .92 3.30
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 2.00 19.07  326.00 .92
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1114E401 EXCESS= .0000E+00 OUTFLOW= .1110E+01 BASIN STORAGE= .5794E-02 PERCENT ERROR= -.2
XXX Xk XKk Xk XXX
HYDROGRAPH AT STATION ST1
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR §-HR 24-HR 12-HR 9.97-HR
1. 5.43 (CFS 2. 1. 1. 1,
(INCHES .92 .921 .921 .921
(AC-FT 1. 1. 1. 1.
CUMULATIVE AREA = .02 SO MI

KKK KKK KKk KKK KKK KKk KKK KKk KKK KKK KKK KKK KKK kKK KKK kK KKk Kok dokk kKK ok kKK kkk KKk kKK dokk dokk ok kKK kkk ok kkk kkk

JORACK K KKK KK K K K K
X X
35 KK X A3 X
* X
KKAAKK KA KRN KKK
37 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
38 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
PRECIPITATION DATA
39 PH DEPTHS FOR  0- PERCENT HYPOTHETICAL STORM
..... HYDRO35 ©vve eeeeeeenenennes TP=80 oo i e TP-49
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6- HR 12-HR  24-HR  2-DAY ~ 4-DAY '7-DAY 10-DAY
.39 06 1.3 1,40 1.44 1,56 1.69  2.01 .00 .00 .00 .00
STORM AREA = .01
40 LS 5CS LOSS RATE
STRTL .11 INITIAL ABSTRACTION
CRVNBR 95.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
41 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG
Xk
UNIT HYDROGRAPH
49 END-OF-PERIOD ORDINATES
0. 1 1. 2. 4. 5. 6. 7 8 8.
8. 1 1. 5. 5. 4 4. 3 3 2.
2. 2 1. 1. 1. 1 1. 1 1 0. ‘::)
0. 0 0. 0. 0. 0 0. 0 0 0. -
0. 0 0. 0. 0. 0 0. 0 0
¥EE ¥ ¥¥¥ *E¥ KHK



HYDROGRAPH AT STATION A3

TOTAL RAINFALL = 1,65, TOTAL LOSS = .50, TOTAL EXCESS =  1.16
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR 9.97-HR
5. 5.33 (CFS) 1. 0. 0. .
(INCHES) 1.148 1.148 1.148 1.148
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .01 50 MI

KKK KKK KKK KIOK KK KKK KKK kK KK kK XokK kK kiok Kk KoKk 30Kk KKk KKk KKK KoKk kKK KKK KkK ok KKk ORIk KKK KKK KKK KKK KKK KKK KKk

Jokkokkokkkdokkkokk
X X
LK X A3 X
* X
XxksokkkRkk kKK
44 Ko OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
45 He HYDROGRAPH COMBINATION
ICOMP NUMBER OF HYDROGRAPHS TO COMBINE
*kk
KKK *kX XKk *kk XKk
HYDROGRAPH AT STATION A3
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR  9.97-HR
2. §.40 éCFS; 3. 2. 2. 2.
(INCHES 964 964 964 954
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .03 SQ MI

KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKk kkk Rkk Xokk KRk kkk Xk KKK KKk XKk KKK KKK KKk Kkk KKk Kkk kkk kkk kkk Xkk kKX Kok

KRRRKORRRKRKK
X *
46 KK * OF2 *
X X
KHRHRRRRRKHAKK
48 X0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
[PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
I15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

49 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

50 PH DEPTHS FOR  O0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ......  ooooeoio o TP-A0 Lol L TPHAS
5-MIN 15-MIN B60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY 4- .-'l
.39 16 1.34 1.40 1.44 1.56 1.6  2.01 .00 .00 .00 .00



51 LS SCS LOSS RATE
STRTL

.20 INITIAL ABSTRACTION

CRVNBR 91.00 CURVE NUMSER
RTIMP .00 PERCENT IMPERVIOUS AREA
52 UD SCS DIMENSIONLESS UNITGRAPH
TLAG A48 LAG
KKK
UNIT HYDROGRAPH
74 END-OF-PERIOD ORDINATES
0. 1. 2. 3. . 6. . 10. 12. 4.
16. 17. 18. 18. 18. 18. 18. 17. 16. 15.
14, 13. 1. 10. 9. 8. 7. 6. 6. 5.
5. 4, 4. 3. 3. 3. 2. 2. 2. 2.
2. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 0. 0. g. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 6. 0. 0. 0.
0. 0. 0. 0.
*KK KK KKK XXX X%k
HYDROGRAPH AT STATION 0F2
TOTAL RAINFALL = 1.65, TOTAL LOSS = .79, TOTAL EXCESS = .87
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) §-~HR 24-HR T12-HR 9.97-HR
11. 5.53 (CFS) 2. 1. 1. 1.
(INCHES) .857 .857 .857 .857
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .02 SO MI
KKK KKK KKK oKk KKK KKK KKK KK 0K 0K KRK KK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK XK KX KKK KK KKK KKk
KRRRKKARRKAAKK
b3 X
53 KK X CH2 X
X ¥
HRRARKKKKRAAAK
55 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
18AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
HYDROGRAPH ROUTING DATA
56 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 630. CHANNEL LENGTH
S L0130 SLOPE
N 025 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
WD 2.00 BOTTOM WIDTH OR DIAMETER
I 3.00 SIDE SLOPE
KKK
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) {MIN) (IN) (FPS)
MAIN 2.1 1.34 2.00 315.00 11.16 334.00 .86 4.40
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
RA -1
MAIN 2.712 1.34 2.00 11.16 334.00 .86
s CONTINUTTY SUMMARY (AC<ETY «~ INFLOW=  8545F400 FXCFSSx  0000F400 OUTFLOWx  RE32F400 RASTN STORAGF=  2930F-N9 PERCFNT FRRNR= - 1



- *kk kK kK kX *xk

HYDROGRAPH AT STATION CH2

e PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T2-HR 9.97-HR
1. 5.87 (CFS; 2. 1. 1. 1.
, { INCHES .855 .858 .855 .855
ol (AC-FT) 1. 1. 1. - 1.
CUMULATIVE AREA = .02 SQ MI
)

KKK KKK KKK J0KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK kKK Kk KKK KKK Kok Xk kkk dokk ok kK kKK Kok

-
KkkkokkkkkRK kK
X X
- 5TKK X OF3 X
X X
Jokokokdokk Rk KKKk
- 59 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10U 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
154V 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .03 TIME INTERVAL IN HOURS
- SUBBASIN RUNOFF DATA
60 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA
- PRECIPITATION DATA
61 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYORO-35 ... wreervnnnsenrnn TPAD tetiiiiinenee eeenevne. TPA8 o
- SMIN 15-MIN 60-MIN  2-HR3HRT 6-HR 12-HR 24-HR  2-DAY 4-DAY T-DAY 10-DAY
39 .76 1.34 1.0 144 156 1.69 2,01 .00 .00 .00 .00
STORM AREA = .00
-
62 LS SCS LOSS RATE
STRTL .27 INITIAL ABSTRACTION
CRVNER 88.00 CURVE NUMBER
- RTINP .00 PERCENT IMPERVIOUS AREA
63 UD SCS DIMENSIONLESS UNITGRAPH
TLAG A8 LAG
-
Xk%
UNIT HYDROGRAPH
- 74 END-OF-PERIOD ORDINATES
0. 0. 0. 1. 1. i. 2. 3. 3 ‘.
4 ‘. 5. 5. 5. 5. 5. i ' ‘.
¢ 3. 3. 3. 2. 2. 2. 2. 1 1.
- 1 1. i i f 1 i 1. 0 0.
0 0. 0. 0. 0. 0. 0. 0. 0 0.
0 0. 0. 0. 0 0. 0. 0. 0 0.
0 0. 0. 0. 0. 0. 0. 0. 0 0.
- 0 0. 0. 0.
KKK XkX XKk *kX KKK
- HYDROGRAPH AT STATION  OF3
TOTAL RAINFALL =  1.65, TOTAL LOSS = .96, TOTAL EXCESS = .70
w PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(cFs) (HR) 6-HR 24-HR T-HR  9.97-HR
: 5 CFS 0. 0. 0. 0.
(INCHES 685 685 685 685
- (AC-FT 0. 0. 0

. 0.
CUMULATIVE AREA = .00 SQ MI ?4‘ - I 3



KKK KKK KKK KK KKK KKK KK X0k KKK KKK J0RK KKK 00K 00K K0k KKK KKK KKK Kk KKK J0KK KKK KX KKK KKK KKK KKK KKK KKK ***;}éd’** i

u
HRORRRKRRKKRKK
B * X
- 64 KK X OF3 *
X *
JORRRAAKKKIKAKK
- 66 KO OUTPUT CONTROL VARIABLES
[PRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
[S5AV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033 TIME INTERVAL IN HOURS
67 HC HYDROGRAPH COMBINATION
- ICoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
KKK
- KKK *KK KKK KXk KKK
HYDROGRAPH AT STATION OF3
@ PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) §-HR 24-HR T2-HR 9.97-HR
13, 5.57 (CFS% 2, 1. 1. 1.
B { INCHES .821 .821 .821 .821
- (AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .02 SQ MI
-

KKK KKK KKK KK KKK KKK KKK K0k KKK 0Kk KKK KKK KKK Kok kKK KKK KKK KKK KKk kK Kok S0k kK Kk Kok Kok Xokk kkk ok kkk Xk kkk kkk

AOKKAOK KKK KKK KK
X *
- B8 KK X OF3 *
X X
KRkRARKRRKERRKK
- 70 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
154V2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033 TIME INTERVAL IN HOURS
T1 HC HYDROGRAPH COMBINATION
- 1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
kX
[ XKk XkX XKk Xk XXk
HYDROGRAPH AT STATION  OF3
s PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR T-HR  9.97-HR
3. 5.43 (CFS 5. 3, 3. 3.
(INCHES 898 898 .898 898
- (AC-FT 2. 2. 2. 2.
CUMULATIVE AREA = .05 SQ MI
-

REK KKK KKK KKK KKK KKK KKk KKk KKk KKk kKK kkk Kkk Xokk dokk Xk kkk ok okokk okkok kkk kkk kkok kkk kkk kkk kkk Xokk Xkkk dokk kkk Kokk kkk

“ U4
XAk KkRKkK KK , - l

b 4 *
w12 KK * A X



ES R P X )

74 KO OUTPUT_ CONTROL VARIABLES
IPRNT 3

PRINT CONTROL

[PLOT 1 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

oo

[o= X = B L~ X %)
e e e e e e e

75 BA SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA
PRECIPITATION DATA
76 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYORO-35 ...... ..o.oovioean c TP=40 ool Ll
S-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY
.39 60 1.3 140 1.4 1,56 1,69 2.01 .00
STORM AREA = .03
17 L8 SCS LOSS RATE
STRTL .11 INITIAL ABSTRACTION
CRVNBR 85.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
78 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .51 LAG
KKK
UNIT HYDROGRAPH
T8 END-OF-PERIOD ORDINATES
1. 1. 2. 4. 6. 8. 10. 1
22. . 25, 26. 21, 27. 26. 2
22, 21. 19. 18. 16. 14. 12. 1
8. T. 1. 6. 5. 5 4.
3. 3. 2. 2. 2. 2 2.
1. 1. 1. 1. 1. 1 1.
0. 0. 0. 0. 0. 0 0.
0. 0. 0. 0. 0. 0 0.
KKK *KK KKK KKK kK
HYDROGRAPH AT STATION A
TOTAL RAINFALL = 1.65, TOTAL LOSS = .50, TOTAL EXCESS =  1.16
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (KR) 6-HR 24-HR 12-HR 9.97-HR
22. 5.53 éCFS 4, 2. 2, 2.
{INCHES 1.143 1.143 1.143 1.143
(AC-FT 2, 2, 2. 2.
CUMULATIVE AREA = .03 SQ MI

KKK KKK KKK KKK KKK KKK KK ok Kokk kK KKk KKK kKK Jokk kkk kkk Xkk Xokk kKK kokk kkk Kk kkk kkk kkk kokk Kkk kkk dkkk kkk kkxk kokk kokk

79 KK

81 K0

82 HC

JkkiokoRkkkkkkk
X X
X Al X
X X
Xookkkkkckkokokkokk

OUTPUT CONTROL VARIABLES
IPRNT 3

[PLOT 1
0SCAL 0.
IPNCH 1
10UT Al
[SAV1 1
[SAV2 300
TIMINT .033

HYDROGRAPH COMBINATION
IComMP

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

NUMBER OF HYOROGRAPHS TO COMBINE

4-DAY
.00

TP-49

...........

T-DAY

.00

10-DAY
.00

19.
24,

O — WU

R4--15



XKK

kK KKK KKK KKK KKk
HYDROGRAPH AT STATION A
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR T2-HR 9.97-HR
58. 5.47 (CFS; 9. 5. 5, 5.
(INCHES .987 .987 .987 .987
(AC-FT) 4. 4. 4. 4.

CUMULATIVE AREA = .08 SO MI

KKK KKK KKK KKK KKK 0Kk KKK KKK KKK 0KK K0k J0kk KRk kK KKk Kk kxR KoKk kkk ok kkok Ok dokk kkk kkk ok dokk kkk kkk kkk kK kkk

HIRRRRIRRRRRKK
X X
83 KK * p1 x
* *
RkRKKKKRKKKKKK
85 KO OUTPUT CONTROL VARIABLES

IPRNT 3

IPLOT 1

0SCAL 0.

IPNCH 1

ouT 21

15AV1 1

[SAV2 300

TIMINT .033

HYDROGRAPH ROUTING DATA

86 RD MUSKINGUM-CUNGE CHANNEL

L 525.

S .0060

N .015

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

ROUTING

CHANNEL LENGTH
SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

*kk

COMPUTED MUSKINGUM-CUNGE PARAMETERS

CA .00

SHAPE CIRC

WD 3.00

I .00
ELEMENT  ALPHA
MAIN 4.99
MAIN 4.99

COMPUTATION TIME STEP

M DT DX PEAK  TIME TO
PEAK
(MIN) (FT) (CFS) (MIN)

1.25 .99 525.00 57.49  329.26

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

1.25 2.00 57.48 330.00

VOLUME
(IN)
.99

.99

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4237E+01 EXCESS= .0000E+00 QUTFLOW= .4234E+01 BASIN STORAGE=

XKk KKK KK KRk KKk
HYDROGRAPH AT STATION P1
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS% éHR) 6-HR 24-HR T2-HR 9.97-HR
51. .50 (CFS 9. 5. 5. 5.
(INCHES .986 .986 .986 .986
(AC-FT 4. 4. 4. 4.

CUMULATIVE AREA = .08 §Q MI

MAXIMUM
CELERITY
(FPS)

8.85

.3330E-02 PERCENT ERROR= .0

-
XKk KKk kKR Rokk kKK kkx kkk KKk kX Rkk Kkk kkk Xk kK Xokk kkk KKk kkk kkk kK kdok kkk dokk kkk kkk kkk kkk kK kkk kkk kgok kkk kkk

KRRKAORKKKKKKK

,](’
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X *

ARLHRRKIKKRRRK
89 K0 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
I[PLOT 1 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

90 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

91 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... .ooooeeena  TRA40 Lol el TPAE L
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY 4-DAY  T7-DAY 10-DAY
.38 8 1.3 140 144 1856 1,69 2.01 .00 .00 .00 .00

STORM AREA = .00
92 LS SCS LOSS RATE
STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
93 Ub SCS DIMENSIONLESS UNITGRAPH
TLAG .04 LAG
KRk
UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES
3. 4. 2. 1. 0. 0. 0.
KKK KKK KKK RKK kX
HYDROGRAPH AT STATION B1
TOTAL RAINFALL =  1.85, TOTAL LOSS = .41, TOTAL EXCESS =  1.24
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
1. 5.03 (CFS) 0. 0. 0. 0.
(INCHES% 1.237 1.241 1.241 1.241
{AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .00 SO MI

KK KKK KKK KKK KKK KKK KKK KKK KKK K0k kKK kK KKK KKK KKK Kok Kkk Rk kK dokk KKk KKk dokk Kok dokk Kk kkk ok kkk kkk okk kK kkk

HRHHARRKKRKKKK
X X
94 KK * Bt *
X *
HHRAAKIKAKKKK
96 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
[SAV?2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
97 HC HYDROGRAPH COMBINATION
[Comp 2 NUMBER OF HYDROGRAPHS TO COMBINE

*okk
R4 -1
XXX KKK XkX %KX *kX



PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS gHR) 6-HR 24-HR T2-HR 9.97-HR
.50 (CFS) 9. . 5. 5.
{ INCHES) .988 .988 .988 .988
(AC~FT) 4. 4. 4. 4.
CUMULATIVE AREA = .08 SO MI

KKK KKK KKK KKK KKK KKK KKK KK KKk KKK KKK KKK KKK KKK KKK KKK 30Kk KKK KKK kKK KKK 0Kk kKK KKk kokk KKK KKk KKk ook kkk kkk kKX kokx

KRR FRAKAFRRK
X *
98 KK X REST X
X X
KRRKKKAAK IR KKK
100 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
HYDROGRAPH ROUTING DATA
101 RS STORAGE ROUTING
NSTPS 1 NUMSER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 18.60 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
102 SV STORAGE .0 A .2 3 5
103 SE ELEVATION 19.60 20,60  21.60  22.60  23.60
104 SL LOW-LEVEL OUTLET
ELEVL 18.60 ELEVATION AT CENTER OF OUTLET
CAREA .79 CROSS-SECTIONAL AREA
cooL .60 COEFFICIENT
EXPL .50 EXPONENT OF HEAD
105 SS SPILLWAY
CREL 22.60 SPILLWAY CREST ELEVATION
SPHID 19.00 SPILLWAY WIDTH
COOM 2.70 WEIR COEFFICIENT
EXPH 1.50 EXPONENT OF HEAD
kXK
COMPUTED QUTFLOW-ELEVATION DATA
OUTFLOM .00 4.03 £.28 4.56 1.89 5.26 5.70 6.22 6.84 1.60
ELEVATION 19.60  19.72 1987 20.0¢  20.25  20.52  20.85  21.28  21.84  22.80
QUTFLOK 7.69 8.12 .20 11.23 1450  19.30  25.94 34,70  45.89  59.80
ELEVATION 20,61 22064 2270 2271 22.86 22,97  23.10  23.24  23.41  23.60
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 01 02 .02 .03 .04 .06 .06 .09 13 16
OUTFLOW 3.80 £.03 4.28 4.56 1.89 5.26 5.38 5.70 6.22 §.58
ELEVATION 19.60  19.72  19.87  20.04  20.25  20.52  20.60  20.85  21.28  21.60
STORAGE .20 31 .31 .32 .32 34 .35 .36 .38 41
OUTFLOW 6.84 7.60 7.69 8.12 9.20  11.23 1450 19.30  25.94  34.70
ELEVATION 20,84 220,60 22,61 22,66 22,70 2277 22.86  22.97  23.10  23.24
STORAGE 43 .46
OUTFLOW 45.89  59.80
ELEVATION 23.41 23060

ARAKAKAA KKK AARKAKAKOR KKK KKK AR KK KK KKK KK AR AR A K KKK KK A K K K KKK KKAOK AR KKK K KKK KKK AR K KK KKK KKK K KKK KKK K KKK KK AR KKK KKK HRAK KKK KA KKK KA KK KK KK

HYDROGRAPH AT STATION RES1 24- - ' 8

AR RAEKIRAAAARAOKARAKRAHRAIOKARKAFORKKKAKIOKA KA AIIRKRAONRORN IR RAORROKK KKK KKK KK K KKK KKK KKK KK IKAKKKARK KKK KKK A KKK IR K AR KA KKK KKK KKK K
. * *
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KKK 0K kR KKK KKk 0K 0Kk 0K KKK KKK 30K 0K kKK KK KKK KK koK Kok KoKk K0kK 00K kK kK 0RK KRk KKk KKK KKK kK kK KKk koKX

KKK KKKKKKRK KK
X X
106 Kk * CH3 *
X X
KKKKOKKKKKKK KKK
108 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
100T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

109 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 310, CHANNEL LENGTH

S .0052 SLOPE

N 025  CHANNEL ROUGHNESS COEFFICIENT
A .00 CONTRIBUTING AREA

SHAPE TRAP  CHANNEL SHAPE

WD 2.00 B0TTOM WIDTH OR DIAMETER

z 3.00 SIDE SLOPE

KKK

COMPUTED MUSKINGUM~CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT  ALPHA M it DX PEAK  TIME TO VOLUME  MAXIMUM
PEAK CELERITY

{(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 1.72 1.34 1.08  310.00 57.2¢ 33114 1.44 4.7

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.72 1.34 2.00 57.28 332.00 1.44

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .6232E+01 EXCESS= .0000E+00 QUTFLOW= .6223E+01 BASIN STORAGE= .1282E-01 PERCENT ERROR=  ~.1

kK *kk XXX xkxk %k

HYDROGRAPH AT STATION CH3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CES) (HR) 6-HR 24-HR 72-HR 9.97-HR
51. 5.53 (CFS) 10. 8. 8. 8.
(INCHES 1.155 1.441 1.441 1.441
(AC-FT 5. 6. 6. 6.
CUMULATIVE AREA = .08 SO MI

KKK KRR KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK 0Kk KKK ORKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KoKk KKK KKK KKX

KAHARARARIRKKK
X X
110 KK * B2 X
X X
HHKIKKAAKKKIKKK

112 K0 QUTPUT CONTROL VARIABLES Q4" '25
[PRNT

3 PRINT CONTROL



0SCAL 0. HYDROGRAPH PLOT SCALE

o IPNCH 1 PUNCH COMPUTED HYOROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT 033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

“ 113 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

-
114 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 .t s TP=B0 oo oo oo o TP-AS
- 5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.39 76 1.3 140 1.4 156 1.69  2.01 .00 .00 .00 .00
STORM AREA = .00
- 115 L8 SCS L0OSS RATE
STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
- RTIMP .00 PERCENT IMPERVIOUS AREA
116 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 04 LAG
- XRX
UNIT HYDROGRAPH
. 8 END-OF-PERIOD ORDINATES
- 3. L 2. 0. 0. 0. 0.
KKK KKK XKXK XXX XKX
- HYDROGRAPH AT STATION B2
TOTAL RAINFALL = 1.65, TOTAL LOSS = .41, TOTAL EXCESS =  1.24
™ pEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) §-HR 24-HR 72-HR 9.97-HR
1. 5.03 (CFS 0. 0. 0. 0.
k ( INCHES 1,237 1.241 1.241 1.241
- (AC-FT 0. 0. 0. 0.
CUMULATIVE AREA = .00 59 MI
-t
KKK KKK KKK KKK KKK KKK KKK XKKXK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKk kKK KKK KKk
L]
KHORAOKRKKRKFRK K
X X
- 7KK X B2 X
X X
KA KACKAKOKACK KKK K
- 19 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
; 0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
, ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033  TIME INTERVAL IN HOURS
120 HC HYDROGRAPH COMBINATION
- 1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Kk
Wy K%K XXX XXX XXX L& ¢
HYDROGRAPH AT STATION 82
= DEAK FLOW  TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR T2-HR 9.97-HR
57, 5.53 (CFS) 10. . g. 8. ) ..2
(INCHES)  1.156 1.439 1.439 1.439
[ [ 5 R

. (APETY



CUMULATIVE AREA = .08 SQ MI

KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK J0KK KKK KKk KKK Kk KKk J0KK 0k KKK KKk KKK KKK KKK KKKk Kok KkK dokk ok

L]
FoRRKRKAK A KKK KK
X X
ol AT O RES2 *
* X
ook kKoK kKKK
= 123 K0 OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
1PLOT 2 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
TouT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
_ ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033  TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
124 RS STORAGE ROUTING
NSTPS ! NUMBER OF SUBREACHES
- ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 17.00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
- 159V STORAGE 0 A 2 3
126 SE ELEVATION 18.00  18.00 20,00  21.00
- 127SL LOW-LEVEL OUTLET
ELEVL .00 ELEVATION AT CENTER OF OUTLET
CAREA .19 CROSS-SECTIONAL AREA
Coo0L .60 COEFFICIENT -
- EXPL .50 EXPONENT OF HEAD
128 S5 SPILLKAY
CREL 20.00 SPILLWAY CREST ELEVATION
« SPHID 19.00 SPILLWAY WIDTH
- COOH 2.70 WEIR COEFFICIENT
EXPH 1.50 EXPONENT OF HEAD
KKk
L
COMPUTED OUTFLOW-ELEVATION DATA
OUTFLOW .00 3.9¢ 4.20 4.42 4.68 4.97 5.29 5.66 6.09 6.58
- ELEVATION 18.00  18.10  18.22  18.35  18.52  18.71  18.84  18.22  19.57  20.00
OUTFLOM §.67 7.12 §.22  10.26  13.55  18.38  25.03  33.80  45.00  58.90
- ELEVATION 20,01 20.04 2010 20.17  20.26  20.37  20.50  20.64  20.81  21.00
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
- STORAGE 01 .02 .03 .04 .05 .06 07 .08 10 14
OUTFLOW 3.80 3.99 4.20 4.42 4.68 4.97 5.29 5.38 5.66 6.09
ELEVATION 18.00  18.10  18.22  18.35  18.52  18.71  18.94  19.00  19.22  19.57
- STORAGE .18 19 .19 19 .20 2 .22 .24 .25 .21
OUTFLOW 6.58 6.67 7.12 .22 10.26  13.55  18.38  25.03  33.80  45.00
ELEVATION 20,00 20,01  20.04  20.10 2017 20.26  20.37  20.50  20.64  20.81
- STORAGE .28
OUTFLOM 58.90
ELEVATION 21.00
W OROCORIOKIORIOROK KRR KORKICKKKIKKAIRRAKKHRKK KKK K KKK KKAKKAIKAKKIRAKAKARA KK AKIORRKKAK AR AR K AR RKAAR IR KK FOKAKKFKKKIKIAKKKKIAK KA KKK KKK KK
HYDROGRAPH AT STATION ~ RES?
A ORIKKIOKIOKKKK KKK KKAOKKKRAOKAKK KKK KKK K KAARAKARK KK KA KKK AR KKK KAOKAKKK AR KK KKK K A KK KKK KKK OKK IR KKK KKK KA K HOKAKAAORAA KK KKK KKK IRAKAA KK KKK KKK KKK KK
* *
DA MON HRMN ORD OUTFLOW STORAGE ~ STAGE * DA MON HRMN ORD OUTFLOW STORAGE ~ STAGE * DA MON HRMN ORD OUTFLOW STORAGE ~ STAGE
w29 JUN 1200 1 0. 0 180 % 29 JUN 1520 101 4 0 18.0 X 29 JUN 1840 201 8. 2020
29 JUN 1202 2 ¢ 0 180 % 29 JUN 1522 102 ' 0 18.0 % 29 JUN 1842 202 g. 2201
29 JUN 1204 3 4 0 18.0 % 29 JUN 1524 103 4. 0 18.0 % 29 JUN 1844 203 1. 3 201
29 JUN 1206 ¢ L 0 18.0 % 29 JUN 1526 104 4 0 18.0 % 29 JUN 1846 20¢ [JANES 201
20 N 19nR K 4 n 19 0 X 20 N 1898 40K A n 19 0 K 90 N 1848 905 7 ~ 0 1
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29 JUN 1

29 JUN
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29 JWN
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29 JUN
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29 JUN
29 JUN
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29 JUN
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23 JUN
28 JUN
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29 JUN 1734
29 JUN 1736
29 JUN 1738
29 JUN 1740
29 JUN 1742

29 JUN 1744

29 JUN 17486

29 JUN 1748 1

29 JUN 1750

29 JUN 1752

29 JUN 1754

29 JUN 1756

29 JUN 1758

29 JUN 1800

29 JUN 1802
29 JUN 1804
29 JUN 1806
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29 JUN 1820 1
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29 1IN 4824

P =iy

b b e ek b ek Ch b ek ok e b
€D O O —JF O U1 £ €D S —> O 00 ~3

Lo S R S R B A e R A T N R i = L A o e Y e U Y S S R AR I — N U N . Sr W S S
D
coh b a b ek b b b b ek ek b ok Ak b R R ok b ek ok ik ek ek R ek b ek b ik ok ek e b b b o b b 3 ek ek ok ek b ok b b b o ek ek
oooooooocooooooooocooooomcooococooocooomoooooocooocooooocooooooocococooococooocomeocooocococococooocooo

ek ek b ek mh ek o o B adh mad b B ek B ek b h ik b b b b ek e ek B ik 3 ek ek ek mh ek ok ik R h awh ok v b b ek ok ok b b b
IO OO UTUTUN T AT T UT O 5 o S e e e o B GO Q) G0 L) G0 G0 Q0 GO GO QORI AL A RO 0D 0D 0O RO D
DWO-TMUITERWA = OO TMUTER D A A DWW M UT AW D = (DOW OO UT I L) (D - DU CO 3 ON U P 63—

—
-3

—

RSP PN N
e e F e eeJ oY T
O OO 3 O U1 P L3 PO

—
oo
L)

JUFQIENUNN
©0 00 0o CO
2 QO 0O —
L T T T T T T T T T T T T T T T T T T T T T
WD RO PRI A RO PO NI AI BRI A3 RS A3 R AU L € L LD WD L W D D LD I LI W W W A —d =2 D O O OO OO OO O OO OO OO OO O MM EO O OO OO OO OO OO OO OO OOOOOM OO O OO D

-:»mmwwwbnbmmmmmd—q—400mmmwwooooommwmoo’ambbwwr\)w_-.a.aooﬁooooooocooooooooooococooooococooococcooo

9 JUN

9 JUN
9 JUN
9 JUN
9 JUN

g JUN
9 JUN
9 JUN
9 JUN
JUN
29 JUN

PORO RO A NP RO B PO A O
[Ve) [¥=1
= =

[
= =

w

29 JUN 1

29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JWN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JWN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JIN
29 JUN
29 JUN
29 JUN
29 JUN
23 JUN
29 JUN
29 JUN
29 JUN
28 JUN
29 JUN
29 JUN
29 JN
29 JWN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
28 JUN

3G M

1852 207
1854 208
1856 209
1858 210
1900 211
1902 212

144 202

b b ek ek R ek R ik A ok b b ek ok b ek ek ek
D T T T T T N
DOoOOOOOMOOEOED  —d D e e 3 e e A 3 B e e R PO PO RO R NI PR W W W W SR PR PRI DN~ IO WWO O — = RO WS SR IO DI ~J 0 O MWW O OO OO OO

$pmhahappzzspuu-l:;h:b.p.ppbaa&&hauppJ:-&bpbhmmmmu‘lmU'Iu'lmmmmmmmmmmmmmmmmmo‘)mmmmmmmmﬂqﬁ&—dqﬂqﬂqﬁﬁqqd
e R e N

P T T T T T T T o S U T T S S
:DwoooOODOOOOOOOC}OC)OOOOOOOOOOOOOOODOODOOOO——\——*—-\‘—*-—-l-A@-"*“—‘—A—‘—-\—‘v—*—*—*-3——\—-‘AMMMMMNNNNMNMNMNNMwwMNbN

h ek ek b b ek b b ok ek ek b o ek kb
X000 CO 0o 0O CO 00 CO 0O Co 0O o OO 0D CO 00 €O o



29 JUN 1508 95 £, .0 18.0 * 29 JUN 1828 195 10. .2 20.1 % 29 JUN 2148 295 4 0 18.0

R A R KL R R R A R R T R EI R IR

20 JUN 1514 98 I 20 18.0 * 29 JUN 1834 138 8. 122001 % 29 JUN 2154 298 4 0 ;glg

29 JUN 1516 99 L. 20 18.0 * 29 JUN 1836 199 8. 222001 % 29 JUN 2156 299 4 0 1810

29 JUN 1518 100 ‘. 0 18.0°% 29 JUN 1838 200 8. 2 20,1 % 28 JUN 2158 300 4 0 1800
4 *

KRRKIORNKKAKRKKIKRKKKKKKKOKKIORAHKNKK IR K KKK KK KIORKKKAKKKKKHORRKKKK KK KKK KKK KKK KKK KA KK KK KIOK KKK KKK KKK KK KKK KKK KKK KKK IOKK IR K KKK KKK KKK

PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 12-HR 9.97-HR
57. 5.57 (CFS) 10, g, 8. 8.
(INCHES)  1.155 1,441 1.441 1.441
(AC-FT) 5. 6. 6. 5.
PEAK STORAGE  TIME MAXIMUM AVERASE STORAGE
(AC-FT) (HR) 6-HR 24-HR T2-HR 9.97-HR
. 5.53 0. 0. 0. 0.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) §-HR 24-HR 72-HR 9.97-HR
20.98 5.57 19.06 18.64 18.64 18.64
CUMULATIVE AREA = .08 SO MI

K4 -29
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291232
291234
291238
291238
291240
291242
291244
291248
291248
291250
291252
291254
2912586
291258
291300
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2813086
291308
291310
291312
291314
291316
291318
291320
291322
291324
291326
291328
291330
291332
291334
291336
291338
291340
291342
291344
291346
291348
291350
291352
291354
291356
291358
291400
291402
291404
291406
291408
291410
291412
281414
291416
291418
291420
291422
291424

radadne

11

2

b A h ek e h e a
£ 40 CO A N U 2 L0 00— €3 U £D =3 O LT £ O

0

STATION RES?2

(1) INFLOW, (O} OUTFLOW
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W 291938 230.
291940 231. .
201942 232,

291944 233,

w 291946 234.
291948 235,
281850 236,

291952 237,

w 291954 238.
291956 239,

291958 240.
292000 241. .

W 292002 242. 10 . . . . . . S.
292004 243. 10 . . . . . . S . . . . ; .
292006 244. 10 . . . . . . S . . . . .
292008 245. 10 . . . . . . S . . . . . .

ww 202010 246. 10 . . . . . . S . . . . . .
292012 247. 10 . . . . . . S . . . . .
292014 248. 10 . . . . . . s . . . . - .
262016 249, 10 . . . . . . 5 . . . B . .
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282022 292,

OOOT

292032 257.
292034 258,
292036 259,
292038 260.
292040 261. .
292042 262.
292044 263.
292046 264.
292048 265,
292050 268.
292052 267.
292054 268.
292056 269.
292058 270.
292100 211, .
292102 272.
292104 273.
292106 274.
292108 275.
292110 278.
292112 217,
292114 278.
292116 279.
292118 280.
292120 281. .
292122 282.
292124 283.
292126 284.
292128 285.
292130 286.
292132 287.
292134 288.
292136 289.
292138 2490,
292140 291, .
292142 292,
292144 293,
292146 294.
292148 295.
292150 296.
292152 297.
292154 298.
292156 299.
292158 300.---
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KKK 0K KKK KoK KKK KKK KKK 00K KKK 300K KKK KKK X0KK 00K KKK KK 0K 0K KKK KK KK KKK KKK KKK KKK KKK KKK KKK KKk KKk KKK kKK

KRR K
¥ X
129 KK X CHe %
X X
HRKRERERRRKRAK
131 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAVY 1 FIRST ORDINATE PUNCHED OR SAVED
[SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

132 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 400, CHANNEL LENGTH

S .0079 SLOPE

N .025 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA

SHAPE TRAP  CHANNEL SHAPE

WD 2.00 BOTTOM WIDTH OR DIAMETER

I 3.00 SIDE SLOPE

KK

COMPUTED MUSKINGUM~CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT  ALPHA M 0T DX PEAK  TIME TO VOLUME  MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 2.12 1.34 1.20 200.00 57.15  334.32 1.44 5.56

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 2.12 1,34 2.00 57.14  334.00 1.44

- CONTINUITY SUMMARY (AC~FT) - INFLOW= .6266E+01 EXCESS= .G000E+00 OUTFLOW= .6253E+01 BASIN STORAGE= .1423E-01 PERCENT ERROR= 0

*kx XKk *kk kX XXk

HYDROGRAPH AT STATION CH4

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 12-HR 9.97-HR
57. 5.57 (CFS) 10. 8. 8. 8.
(INCHES; 1,185 1.438 1.438 1.438
(AC-FT 5. 6. 6. 6.
CUMULATIVE AREA = .08 SQ MI

KK KKK KK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKKk KKK KKK XK KKK KKK KKK KKk KKK KKK KKK KKk kK KKk Xk KKk kK

kR oKk Kk kK
X %

133 KK x 8345 *
X X

TR AROOR KK (Q 3 q
135 KO QUTPUT CONTROL VARIABLES 4 sfzq"q.—
3 e

THDMTY DOIMT MrAMTONY



136 BA

137 PH

138 LS

139 UD

XKk

TOTAL RAINFALL =

PEAK FLOW
o

KER KKK KK KOKE KKK 0K 0Kk KKK KK J0KK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK dokk KKk KKk kokk Kokk ok kkok Kok Xokk

140 KK

142 KO

143 HC

XKk

DEAK £ Nl

05CAL 0.

IPNCH 1
[0UT 21
ISAVY 1
[SAV2 300
TIMINT 033

SUBBASIN RUNOFF DATA

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

SUBBASIN CHARACTERISTICS
TAREA .01 SUSBASIN AREA
PRECIPITATION DATA
DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... .o TP40
S-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY
.38 .16 1.3 1.40 1.44 1.58 1.6  2.01 .00
STORM AREA = .01
SCS LOSS RATE
STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG
KKK
UNIT HYDROGRAPH
50 END-OF-PERIOD ORDINATES
1. 2. 3. 8. 9. 12. 15,
19, 18. 16. 15, 13. 1. 9.
5. 4. 4. 3. 3. 2. 2.
1 1. 1. 1. 1. 0. 0.
0. 0. 0. 0. 0. 0. 0
KKK KKK KKK KK
HYDROGRAPH AT STATION B345
1.65, TOTAL LOSS = .41, TOTAL EXCESS = 1.24
TIME MAXIMUM AVERAGE FLOW
(HR) 6-HR 24-HR T2-HR 9.97-HR
5.33 (CFS) 2, 1, 1. 1.
(INCHES) 1.232 1.233 1.233 1.233
{AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .01 50 MI

FokokokskokKKRK KKKk
X X

X 8345 *
X X

KORKKKKKKAKRK KK

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 1
OSCAL 0.
IPNCH 1
10UT 21
[SAV1 1
ISAV2 300
TIMINT .033

HYDROGRAPH COMBINATION
ICOMP 2

KK XkX

HYDROGRAPH AT STATION

TIRE

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

NUMBER OF HYDROGRAPHS TO COMBINE

XKk

kX XXk

8345

MAYTMUM AVERANRE £7 N

D OMICo 3

4-DAY
.00

TP-49

€3O —a ~J CO

T-DAY

.00

10-DAY

.00

D ~a N W
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IR 5.53 CFS 12, 9. 9. g.
- (INCHES 1.166 1.409 1.409 1.409
(AC-FT 6. 1. 1. 1.
CUMULATIVE AREA = .09 S0 MI
ia
- BRK KK KK KK OKE KKK 0K ORKK DRKE 0RK 0K KK 0K KKK KKK KK okk kKK KK oKX KK XKk KKK KKK KKK KKK KKKk okk KKk kkk KKk Kok kokk
KKK KAKOK KKK K
- X X
144 KK x RES3 *
X *
FORKKOR KK KKK KKK K
- s Ko QUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
- 0SCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
- 1Sav2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
147 RS STORAGE ROUTING
45TPS 1 NUMBER OF SUBREACHES
- ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 12.83 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
- 1485V STORAGE A 2 4 T
149 SE ELEVATION 14.20 15.20 16.20 17.20
- 150 5L LOW-LEVEL QUTLET
ELEVL 13.83 ELEVATION AT CENTER OF OUTLET
CAREA .06 CROSS-SECTIONAL AREA
cooL .60 COEFFICIENT
i EXPL .50 EXPONENT OF HEAD
151 SS SPILLWAY
CREL 15.75 SPILLWAY CREST ELEVATION
- SPWID 14.00 SPILLWAY WIDTH
COQW 2.70 WEIR COEFFICIENT
EXPHW 1.50 EXPONENT OF HEAD
Xk
)
COMPUTED OUTFLOW-ELEVATION DATA
- OUTFLOW .00 .20 .21 .23 24 .27 .29 .32 .36 42
ELEVATION 14.20 14.25 14.31 14.39 14.49 14.61 14.77 14.99 15.30 15.75
QUTFLOW .49 .96 2.23 4.70 8.74 14.77 23.17 34.34 48.67 §6.55
- ELEVATION 15.76 15.81 15.88 15.98 16.11 16.27 16.46 16.68 16.92 17.20
COMPUTED STORAGE-QUTFLOW-ELEVATION DATA
- STORAGE .08 .09 .10 RE 12 .14 16 19 .22 28
QUTFLOW .18 .20 21 .23 24 21 .29 132 .35 .36
ELEVATION 14.20 14.25 14,31 14.38 14.49 14,61 14.11 14.99 15.20 15.30
- STORAGE .33 .33 .34 .35 .37 .40 42 43 48 .53
QUTFLOW 42 19 .96 2.23 4.70 8.74 11.87 14.77 23.11 34.34
ELEVATION 15.75 15.76 15.81 15.88 15.98 16.11 16.20 16.27 16.46 16.68
- STORAGE 50 86

OUTFLOW 48.67  66.55
ELEVATION 16.92  17.20

R ORISR KRR IKAORK KKK KA KKKARIR KKK KKAAAKIARKARK KK R KKK AIARAKKIARKKAAAK KK IR KAKARKKIAKARKKAKKKKAKKAKAARARRRKKKAKKKAK

HYDROGRAPH AT STATION RES3 RA, 4% (P

W ORORKKIORKIKKKIORKKKRKIORKARK KK KR IRA KRR ARAKARIAAKA AR KAAAIKKIRKARAKK KKK K IAKKIARKAAKKEIKAOKAKAR KKK IAKI AR KK IR KA KKK AR KKK KKK
* *

DA MON HRMN ORD OUTFLOW STORAGE  STAGE : DA MON HRMN ORD OQUTFLOW STORAGE  STAGE : DA MON HRMN ORD OUTFLOW STORAGE  STAGE
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29 JUN
29 JUN
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29 JUN
2% JUN
29 JUN
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28 IUN

8D o 6D
O W O

1806
1808
1810
1812
1814
1018

Sk ek b h b e A R ok ek ek ek b o b R b b ah b b oA ek ek ok ook ook b
AN OO N MM TTNUIITTI N AT AT O JToTon

—h o h ok —
RO TN N O

RS SN
B ES I ST R o RPN o I e, Wo WS 2 WS RS o I R e e sl N N A — A A L A S A A = T - N N N T RV =SS S SN Y - I S~ N N Vg S
P A,

e b ek A b ek R ek P b D ad ek ek

o AT I I I DN DN DO N TN
e N N S e i
P Em TIUTA D 3~ 10O WUWE D e NI PO PRI PO~ O I UTF B W I I NI D 2 s - D I D D O 3 (D D D DD D D €D U O D D (D LD LD UD LD LD LD (D LD (D UD LD (D LD (D (D O (LD O UD LD (D (O O U O D D O KD

el e e e e e 4 e e e e e e e e e e e e e 4 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e
SO LN UIWIAAIUTIEN O O ON O OO O~ ~3 —3 I3 O O UT QU N OO B o oo oo P oo £ e 45 0 P05 50 5o f e P B o 5o P o B 0 P 0 o P O P O o oo 55O O S O S B e D O e P e

29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN
29 JUN

29 JUN
29 JUN

PP oA E AR LSRR AERAELATINMUINTANIUININTI NI UIOTUIION O DM N DM OO OO~ ~F ~uF ~F ~F =T =Y 3 = == T =T ed ~d T = ~J ~F —3 CO €O €O CO Co CO 00 00 oo OC
P D S e
b e b e ek e b > ek h ki

e T T T e e e e e e T T T e s e e e e s s sy e e e s T e e e e e e e e e s T T T T T T T T T T T T T T T T T T,
DOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOMOOOOOMOMOMOOOOOOMOMOOOOOCOO DD CIID D =2 D ek b sk e ced eod b 3 endh d e ccd i b b h oid cd ok cad b woehh b

m¢hhhh&h&h&ah#h&hhl>phbhhahhhb&hh&h&hbh&&Dha&bhbhhakhpahbhhpbh.‘shbk&bh&&kahbhh“ua&hkh&h

|
WN



N A S S N~ N N -
e e e e e e e e e
R
S-S Sy~ Sy -

JEESP U N P QP
VAT IO U AT O AN
P
UD LD (D D KD WD DD LD D

E B IR G I I B R

191
192
193
194
195
196
197
198
199
200

—, e ek e
UDCOCO —a 03 O PO ~3
e e e 4 e e e e e s

e e e 4 e e e e e
A A N - - -

29 JUN 2140
29 JUN 2142
29 JUN 2144
29 JUN 2146
29 JUN 2148
29 JUN 2150
29 JUN 2152
29 JUN 2154
%9 JUN 2156

X
X
X
X
X
X
X
X
X
: 9 JUN 2158
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292
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2917
298
299
300
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29 JUN 1500 91
29 JUN 1502 92
29 JUN 1504 93
29 JUN 1506 84
29 JUN 1508 95
29 JUN 1510 96
29 JUN 1512 97
29 JUN 1514 98
29 JUN 1516 99
29 JUN 1518 100
PEAK FLOW TIME
(CFS) {HR)
65. 5.83
PEAK STORAGE  TIME
(AC-FT) (HR)
1. 5.60
PEAK STAGE  TIME
(FEETg (HR)
17.1 5.83

§-HR

(CFS) 12.
{INCHES) 1.165
(AC-FT) 6.

6-HR
0.

6-HR
16.15

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-HR 72-HR

g. 8.

1.352 1.352

7. 7.
MAXIMUM AVERAGE STORAGE

24-HR 12-HR

0. 0.
MAXIMUM AVERAGE STAGE

24-HR 72-HR

15.98 15.98

.08 50 MI

9.97-HR
8.

1.352
1.

9.97-HR
0.

9.97-HR
15.98

R4-2¢



. 001426 4

STATION RES3

(I) INFLOW, (0) OUTFLOW
0. 10, 20. 30. 40. 50. 60. 70.

0.
§) STORAGE
.0 .0 0 0 0 .0 .0 .g ) 4
DAHRMN PER

291200 11-- . . . . i =3 . . -
281202 21 X . ) ) . .S ) )
291204 30 I ) . . . ) .S
201206 40 X . . . ) .
201208 50
291210 60
291212 10
291214 80
291216 90
291218 100 . X . . ‘ . i . X . . .
201220 110 . 1 . o e e S
291222 120 I X . . ) . . ) . ) . .
201204 130 I
291226 140 |
291228 150 1
291230 160 I
291232 170 1
291234 180 I
291236 190 I
201238 200 1 . . i ‘ . . . ) ) . . .
301280 210 . 1 . L S

1

I

1

I

I

I

I

I

I

ot st o, et Pt b Pt
o3

291242 220
291244 230
291248 240
291248 250
291250 260
291252 270
291254 280
291256 29.0
291258 30.0 . . . . . . .
299300 31 01 L L L e e e e e
291302 32. 0 I . . . . . . .
291304 33, 0l
291306 34. O
291308 35. 0!
291310 36. 0l
291312 37. ol
291314 38.
291316 36,
291318 40,
291320 41, .
291322 42.
291324 43,
291326 44,
291228 45,
291330 46,
291332 47,
- 291334 48,
291336 49,
291338 50.
291340 51, .
291342 52,
291344 53,
291346 54,
291348 55
291350 58,
291352 57,
291354 58,
291356 59.
291358 860.
201400 61, .
291402 62,
291404 63
291406 64.
291408 65.
281410 66.
291412 67.
291414 68.
291416 69,
291418 70,
291420 71, .
291422 72,
291424 73,
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e
- 291434 78,
291436 79,
291438 80.
00440 81, .
- 201442 g2
291444 83,
IR
** 291450 86,
291452 87,
IR
- 291458 90,
291500 91. .
RHTERN
- 901506 94,
291508 95.
01810 o0
" 901514 98,
291516 99.
RN
- 991522 102,
291524 103.
201538 105
™ 291530 1085.
291532 107.
2313 106.
" 591538 110,
291540 1
i
- 201545 1
291548 }
1
1
!
1

........................................................

........................................................
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R

2

- 094554
291556
i

W 501602 122.
291604 123.

g

- 501610 126.
291612 127.
IR

- 901618 130, ) ) : i . . .
901620 131, . 1 o o
TR ' ‘ ‘ ' : ' '

- 01626 134.
291628 135.
AR

- 901634 138,
201636 139.

291638 140.
291640 141. .

. 201642 142,
291644 143,
e

- 931650 145.
291652 147. 1

291654 148, 0!

291656 149. Ol

™ 59165 150. Ol . ) : : . . .

201700 151, . . 0L o o o e e e

B~k h b ok e nh ik ek ——h ek
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- 991754 178. . . X .10 . . X . 5.
291756 179, . . X 1.0 . . ) . 5.
291758 180. . . . I 0 . . . . 5. i . )
- 1800 8T (R S e
291802 182. ) . I o . ) X . . s . . . .
291804 183. . . 1.0 . ) ) . . 5
291806 184. . ) I © . . ) . . S
- 201808 185, . .10 . . . . . .5
291810 186. ) .10 . ) . . ) .S
291812 187. . 10 . . ) . ) .S
291814 188, ) 1.0 . . . ) ) .5
291816 189. . I 0 . ) X ) . .8
™ 991818 190, . 10. ) . . . . .5 ) ) ) )
291820 191. . . . . . . L0, . o e S
291822 192. R O . . . . . .S . . . .
201824 193, N O . . X ) . .S
991826 194, 10 . . . . . X
291828 195. |1
291830 196, 1o
- 251832 197, 1.0
291834 198, 10
291836 199. 10
291838 200. 10. ) ) . . . .
 S1BAO20T IO L
291842 202. T ) . . X ) X
201844 203. 1.
291846 204. I
291848 205. I .
W 501850 206. % .
I
1

<O
W w

291852 207.
291854 208.
291856 209. 1.

™ 291858 210. 10 . ) ) . . . .

291900 211, . . 10 L L s
291902 212. 10 . . . ) . . .
291904 213. .

- 201906 214,
291908 215.
291910 216.
201912 217.

- 991914 218.
291916 219.
291918 220.
291920 221. . . .

- 291922 222.
291924 223.
291926 224
291928 225.

- 291930 226.
291932 227.
291934 228.
291936 229.

W 291938 230.
201940 231. . .
291942 232.
291944 233.

. 201946 234,
291948 235.
291950 236.
291952 237.

w 291954 235,
291956 239.
291958 240,
292000 241. . .

992002 242.
292004 243.
292006 244.
297008 245.

=™ 292010 245.
292012 247.
292014 248.

292016 249.
202018 950
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$ 292106 274,

¥ 292130 286.

292022 252.
292024 253.
292026 254.
292028 255.
292030 256.
292032 281,
292034 258.
292036 259,
292038 260.
292040 261. . |
292042 262.
292044 263.
292046 264.
292048 265.
292050 266.
292052 267.
292054 268.
292056 269.
292058 270.
292100 271, .
292102 272.
202104 273.
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292108 275.
292110 276.
292112 217,
292114 278.
292116 279.
292118 280. . . . . . . .
292120 281, L L L oL e e e e e e e
292122 282. . . . . . . .

292124 283.
292126 284.
292128 285.
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292132 287.
292134 288,
292136 289.
292138 290.
292140 291. .
292142 292,
292144 293,
292146 284,
292148 295,
292150 296.
292152 297,
292154 298.
292156 299.
292158 300. -~
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OPERATION
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED T0
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED 70
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

STATION
OF1
£H1

A2
A2
ST
A3

RES1

PEAK
FLOW

FLOW IN CUBIC FEET PER SECOND

RUNOF

TIME IN HOURS,

TIME OF

PEAK

o

1T L g O O Wy

T Y A oY U 1 O o o oy O O i O ot Y n

.33
.37
.30
.37
43
.33
40
.53
.57
.51
57
A3
.53
AT
.50
.03
.50
.53
.53
.03
.93
Y
.57
.33
.53
.83

AVERAGE FLOW FOR MAXIMUM PERIOD
R 24-HOUR

1.
1.

6-HOU

2.
2.
1.

[ T oY

> Lol oo
. . .

= RS s B

O W O o W

F SUMMARY

AREA IN SOUARE MILES

N O e

—
N

o0 (=] (321 [} o o
. . N . . .

o oo 0 o

72-HOUR
1.
1.

(5 L IS L I )

—

0 oo < (==
v . . .

0 o o o

BASIN
AREA

.02
.02
.01
.02
.02
.01
.03
.02
.02
.00
.02
.05
.03
.08
.08
.00
.08
.08
.08
.00
.08
.08
.08
.01
.09
.09

MAXIMUM
STAGE

20.98

17.18

TIME OF
MAX STAGE

5.517

5.63
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[STAQ  ELEMENT

CH1 MANE

i

{MIN)
2.00

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PEAK  TIME TO VOLUME DT PEAK  TIME TO
PEAK PEAK

{CFS) (MIN) (IN) (MIN) (CFS) (MIN)

13.80  322.00 .86 2.00 13.80  322.00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .8035E+00 EXCESS= .0000E+00 OUTFLOW= .8017E+00 BASIN STORAGE= .

ST MANE

2.00

19.07  326.00 .92 2.00 19.07  326.00

CONTINUITY SUMMARY (AC~FT) ~ INFLOW= .1114E+01 EXCESS= .0000E+00 OUTFLOW= .1110E+01 BASIN STORAGE= .

CH2  MANE

2.00

11,16 334.00 .88 2.00 1116 334.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8545E+00 EXCESS= .0000E+00 QUTFLOW= .8532E+00 BASIN STORAGE= .

P1 MANE

.99

57.49  329.26 .99 2.00 57.48  330.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4237E+01 EXCESS= .0000E+00 OUTFLOW= .4234E+01 BASIN STORAGE= .

CH3 MANE

1.08

57.29 331.74 1.44 2.00 57.28 332.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6232E401 EXCESS= .0000E+00 OUTFLOW= .6223E+01 BASIN STORAGE= .

CH4  MANE

1.20

57.15  334.32 1.44 2.00 57.14  334.00

CONTINUITY SUMMARY (AC~FT) - INFLOW= .6266E+01 EXCESS= .C000E+00 OUTFLOW= .6253E+01 BASIN STORAGE= .

*xk NORMAL END OF HEC-1 **x

VOLUME

(IN)
.86

2569E-02 PERCENT ERROR= -1
.92

5784E-02 PERCENT ERROR=  -.2
.86

2230E-02 PERCENT ERROR= -.1
.99

3330E-02 PERCENT ERROR= .0
1.44

1282E-01 PERCENT ERROR= ~.1
1.44

1423E-01 PERCENT ERROR= .0

RE -4
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X % X ¥
~ FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ X .5, ARMY CORPS OF ENGINEERS X
- SEPTEMBER 1990 X X HYDROLOGIC ENGINEERING CENTER  x
X VERSION 4.0 X X 609 SECOND STREET X
X % DAVIS, CALIFORNIA 95616 X
® QUN DATE 07/01/1994 TIME 19:36:56 ¥ X (916) 756-1104 %
X X X X
3232533008333 232323355553833303¢000¢0 441 pSSEL S EOCEL IV 02220 0393239335354 %
-
-
X XOOXNNNXKN XXX X
- X X X X X XX
X XX X X
, XXXXXXX  XXXX X XXX X
- X XX X X
X XX X X X
X XOOXNKXXXX XXX XXX
.
-
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 73), HECLGS, HECLDB, AND HECIKM.
- THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

- DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

= So%r\zp‘qéuws ”C _\D A&d ‘E—-

| odﬂf}

) RS-



LINE

(S o B L B e~

oo~y O~

11
12

13
14
15
16

17
18
19
20
21
22
23

24
25
26
27

28
29
30
31
32
33
34
35

36
37
38
39

HEC-1 INPUT
... oo, 2o, Jviiinn L Soee L SURR Tooooin 8....... 9oiinn 10

1D GRAND VIEW SUBDIVISION

ID  DEVELOPED CONDITION

ID 2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-f DATA)
I7 2 30JUN94 1200 300

I0 5 2 0
¥ RXRRRRRRK

KKk D123

KM Basin runoff calculation for D123

K0 3 1 0 1 21

BA 0.0187

PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70
LS 96

U 0.709

LRSS 22220233

KK CHLA

kM Muskingum-Cunge channel routing from CP9 to CPLO
Ko 3 1 0 1 21

RG 315 0.0045  0.025 TRAP 2 4

¥ ORRARRRKEXX

KK D4

kM Basin runoff calculation for D4

Ko 3 1 0 1 21

B& 0.0036

PH 0 0.10 0.19 0.34 0.42 0.47 0.5% 0.64 0,70
LS 96

up  0.820

X ORRRRRkekxk

KK D4

KM Combining two hydrographs at control point CP10
K0 3 { 0 i 21

HC 2

LIRSS 23

KK RESY4

KM  Reservoir routing operation

K0 1 2 0 ! 21
RS 1 ELEY  17.30

SV 0.0326 0.0994 0.0204 0.3618 0.5767 0.8459 1.0833
SE 18.3 19.3 2003 21,3 22,3 233 240
St 18.3 0.0625 0.6 0.5

§s 235 12.29 2.7 1.5
ERESESITIEE

KK PlA

kM Muskingum-Cunge channel routing from CP10 to CP8
K0 3 1 ¢ | 21

RD 655 0.0067 0.015 CIRC 2.0

XOXXRRRRXRXX

PRGE 1

RS-2



LINE

40
4]
42
43
44
45
46

47
48
49
50

51
52
93
54
55
56
57

58
59
60
61

62
63
64
65

66
67
68
69
70
71
12

73
74
75
76

ID....... | 2oiiiinn K U 4oL L JU [ P Tooonin. 8....... 9...... 10
KK C2

kM Basin runoff calculation for 2

K0 3 1 0 1 21

BA  0.0049

PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 6.70
LS 96

Un  1.000

X okl irx

KK
KM
Ko
HC

C2
Combining two hydrographs at contrel point
3 1 0 1 21
2

(LIRSS 22089

KK C13

kM Basin runoff calculation for  CI3

K0 3 1 0 1 21

BA 0.0206

PH 0 0.10  0.19  0.34  0.42
LS 96

up o 0.719

(3332232234

KK C12

kM Combining two hydrographs at control point

K0 3 { 0 1 21

HC ?

P 331323222

KK p24

KM Muskingum-Cunge channel routing from

Ko 3 1 0 1 21

RD 277 0.0054  0.015 CIRC 3.0
P 2322223211

KK £l

KM  Basin runoff calculation for £l

Ko 3 1 0 1 21

BA 0.0009

PH 0 0.10 0.19 0.34 0.42
LS 96

up 0,146

IR 3353238228

KK £l

kM  Combining two hydrographs at control point

K0 3 I 0 1 21

HC 2

(IR P22 022

(P8 to

cP8

0.47  0.55  0.64  0.70

cr8

CPLl

CP1l

PAGE 2
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LINE

71
18
19
80
81
82
83
84

85

ID....... | S 2iiiin. Joo. 4. 5. 6ol Toooot, 8....... 9. ... 10
KK RESS

KM Reservoir routing operation

K0 i 2 0 1 21

RS l ELEV  11.24

SV 0.0184 0.0693 0.1631 0.3126 0.5207 0.7889

SE 12.0 13.0 14.0 15.0 16.0 17.0

SL 12.24 0.0625 0.6 0.50

SS 16,0 12.29 2.7 1.5

SRR PSS
11

HEC-1 INPUT

PAGE 3
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L T3P P E3 2R ER22ILLEISIIPLIVSSS3 LT3 pOTI 2308 ER 220003008203 000382 5809741

X X X %

FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ X U.S. ARMY CORPS OF ENGINEERS ¥

- SEPTEMBER 1990 X * HYDROLOGIC ENGINEERING CENTER ¥

X VERSION 4.0 ¥ X 609 SECOND STREET X

X ¥ DAVIS, CALIFORNIA 95616 ¥

am QUN DATE 07/01/1994 TIME 19:34:56 * X {916) 756-1104 X

X X X X

[SPS S99 2930093335028 2900 0092280 95¢¢] FRR RO KRRk k R kXK x
-
-

GRAND VIEW SUBDIVISION
- DEVELOPED CONDITION
2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)

we 5 I0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IpLoT 2 PLOT CONTROL
b aSCAL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
o NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 30JUN94 STARTING DATE
ITIME 1200 STARTING TIME
L NG 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE J0JUNS4  ENDING DATE
NDTIME 2158 ENDING TIME
L ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS
Ll TOTAL TIME BASE  9.97 HOURS

ENGLISH UNITS
- DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

- FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES

- TEMPERATURE DEGREES FAHRENHEIT

L

XX R0k kX RKX RRX RRX Rk ok kX Ak xkx *i* XEF ORXX RE¥ K R KX kK R KK RXX KX KK XXk XEk KXk Xk RkE XXX Kk k¥ Xxx

-
b2229 2522208281
X b3
wm 6 KK * D123 *
¥ X
RSS2 E92039 24
-
8 ko0 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
- IPLOT 1 PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
- IouT 21 SAVE HYDROGRAPH ON THIS UNIT
[SAVL L FIRST ORDINATE PUNCHED OR SAVED IEE;
[5AV2 300 LAST GRDINATE PUNCHED OR SAVED (/izi\ S

e TIKINT 033 TIME INTERVAL IN HOURS



~

b SUBBASIN RUNOFF DATA

984 SUBBASIN CHARACTERISTICS
- TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

(SR

S DD O = N U - BT N

E ]
10 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ... oo TR0 s
b -MIN I5-KIN 60-MIN  2-HR  3-HR  6-HR  12-HR  24-HR  2-DAY
10 19 .34 .42 47 .55 .64 70 .00
- STORM AREA = .02
118 SCS LOSS RATE
- STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
)
12 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 7L LAG
-
¥xx
- UNIT HYDROGRAPH
108 END-OF-PERIOD ORDINATES
0. 0. L. L. 2. 2. 3.
o 6. 7. 8. 9. 10. 11, 11,
12. 12. 12. 12. 12. 12. 1.
9. 9. 8. 8. 7. 6. 6.
- 4. 4. 4. 3. 3. 3. 3.
2. 2. 2. 2. 2. L. I
1. 1. L. L. L. L. L.
- 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
- 0. 0. 0. 0. 0. 0. 0.
kX XXX XXX *¥X X¥x
.
HYDROGRAPH AT STATION D123
ww  TOTAL RAINFALL = .61, TOTAL LOSS = .32, TOTAL EXCESS = .30
'EAK FLOW TINE MAXIMUM AVERAGE FLOW
w (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
2. 5.80 {CFS) 1. 0. 0. 0.
(INCHES) .287 .287 .287 .287
- (AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA - .02 8Q MI
-
-

4-DAY
.00

b— s

Low B e B v B oS BEE &, Y e B ONG TR N

1P-49

7-DAY

.00

10-

[T,

DO DD N D RN

DAY
.00

AXX XK KX KX KKK XXX XXX XXX XXX XXX XX RRK XXX KRR XRK Rk XXk XXX RXX kX Xkk XX XRX kXX kK KKK KEK kX bk kX Rk ok kxx

-
OOk xxkx
X ' ¥
PR (S CHIA
¥ b4
(32299529909 ¢1

RS-l



IPRNT 3 PRINT CONTROL

- 1PLOT 1 PLOT CONTROL
QscAL 0. HYDROGRAPH PLOT SCALE
, IPNCH 1 PUNCH COMPUTED HYDROGRAPH
- 10UT 21 SAVE HYDROGRAPH ON THIS UNIT
15AV1 | FIRST ORDINATE PUNCHED OR SAVED
1542 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033  TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
16 RD KUSKINGUNM-CUNGE CHANNEL ROUTING
- L 315. CHANNEL LENGTH
S .0045  SLOPE
N .025 CHANNEL ROUGHNESS COEFFICIENT
- Ch .00 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
, WO 2.00 BOTTOM WIDTH OR DIAMETER
- i 4.00 SIDE SLOPE
X¥x
- COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
, ELEMENT  ALPHA m DT DX PEAK  TINE 70 VOLUKE  NAXINMUM
- PEAK CELERITY
(MIN) {FT) (CFS) (MIN) (IN) (FPS)
- HATN 1.50 1.34 2.00  105.00 2.1 350.00 .29 1.84
- INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
- MAIN 1.50 1.34 2.00 211 350.00 .29

®INTINUITY SUMMARY (AC-FT) - INFLOK= .2860E+00 EXCESS= .0000E+Q0 OUTFLOW= .2848E+00 BASIN STORAGE:= .1343E-02 PERCENT ERROR: .0

-
X% XXX XX¥ XXX XXX
- HYDROGRAPH AT STATION  CHIA
EAK FLOW  TIME MAXIMUM AVERAGE FLOW
- (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
2. 5.83 (CFS) 1. 0. 0. 0.
(INCHES) .285 .285 285 .285
- (AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .02 SQ HI
E
il

XXX KXX XXX KKK KKK KKk KX XK Rk kK KKK Kok KX KRR KKk REX RRX KKK KRX KKK KK XXX KKK KKK kX KRk EXK XRX XXX KKK KXk XX kKX

L
E2T202+2988 9 81
X X

.7 KK ¥ D4 x
‘ . ’z ”?
PSS SS90 08834 \ - H



20 BA

22 LS

23 4D

¥xx

TOTAL RAINFALL -

PEAK FLOW

{CFS
-

)

0.

IPRNT PRINT CONTROL

IPLOT 1 PLOT CONTROL

ascaL 0. HYDROGRAPH PLOT SCALE

IPNCH 1 PUNCH COMPUTED HYDROGRAPH

10T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

PRECIPITATION DATA

SUBBASIN ARER

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ... oo TP-40
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR
.10 .19 .34 42 47 .55 .64 70
STORM AREA = .00
SCS LOSS RATE
STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS ARER
3CS DIMENSIONLESS UNITGRAPH
TLAG .82 LAG
XXX
UNIT HYDROGRAPH
125 END-0F-PERIOD ORDINATES
0. 0. 0. 0. 0. 0. 0.
L. L. L 1. L. 1. 2.
2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. I
L. L. i L. L. I L.
I I 0. G. C. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
XXX *¥% Xxx XXX
HYDROGRAPH AT STATION D4
.61, TOTAL LOSS = .32, TOTAL EXCESS = .30
TIME MAXIMUM AVERAGE FLOW
(HR) 6-HR 24-HR 72-HR 9.97-HR
5.90 (CFs) 0. 0. 0. 0.
{INCHES) .285 .285 .285 . 285
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA - .00 3Q MI

DO O OO O N RO

TP-49
7-DAY

SO O D DD D e N R e

10-DAY
.00

OO O DO DD e PR e

RS-8



MY XKE KKK RRE KX XK XK KX XXX KKK KXE XKk KRX KRk KKK KKE KKK XRE REKE KKK KKK KKK XXX XXX XEX KX KKK KEX XXX RXX XXX XE%x X%x

- FERRRERRRKER X
X b3
24 KK X D4 *
- X X
BREEOOOORRRRX K
w26 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IeLoT I PLOT CONTROL
-~ asCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
L ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 300 LAST GRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
-
27 HC HYDROGRAPH COMBINATION
L Icomp 2 NUMBER OF HYDROGRAPHS TO COMBINE
Xxx
-
23 33 £33 23] FXX
b HYDROGRAPH AT STATION D4
EAK FLOW TIME MAXIMUM AVERAGE FLOW
ww (CFS) (HR) 6-HR 24-HR 12-HR 9.97-HR
2. 5.83 (CFS) L. 0. 0. 0.
(INCHES) .285 .285 .285 .285
b (AC-FT) 0. 0. 0. 0.
CUMULATIVE ARER : .02 5@ MI
]
£

XX KXX REX KXY KXE XXX XKk KKK KEX XXX KRk XX RXX KKK K0x 0K R0k %Rk kX SRRk Kx kKK Xk Rk Rk Rk kX KXk RXX Rk Xk kkx kXX

-
P3P 2250893994
X ¥
-y KK ¥ RES4 X
* X
KEERRRXRERRXKK
"
30 K0 QUTPUT CONTROL VARIABLES
IPRNT { PRINT CONTROL
- 1pLOT 2 PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
1PNCH 1 PUNCH COMPUTED HYDROGRAPH
- 10T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
134V2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033 TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA

2C_9
i1 RS STORAGE ROUTING QS

- NSTPS 1 NUMBER OF SUBREACHES



RSVRIC 17.30 INITIAL CONDITION

- X .00 WORKING R AND D COEFFICIENT
32 5V STORAGE .0 . .0 4 .6 .8 1.1
L]
33 St ELEVATION 18.30 19.30 20.30 21.30 22.30 23.30 24.00
-34St LOW-LEVEL QUTLET
ELEVL 18.30 ELEVATION AT CENTER OF OUTLET
CAREA .06 CROSS-SECTIONAL AREA
- coat .60 COEFFICIENT
EXpL .50 EXPONENT OF HEAD
o35 53 SPILLWAY
CREL 23.50 SPILLWAY CREST ELEVATION
SPRID 12.29 SPILLWAY WIDTH
- COQK 2.70 WEIR COEFFICIENT
EXPH 1.50 EXPONENT Of HEAD
- Xxx

COMPUTED OUTFLOW-ELEVATION DATA

-
OUTFLOW .00 Al A3 .14 A7 .20 .24 L3l .42 .69
ELEVATION 18.30 18.45 18.48 18.53 18.61 18.73 18.93 19.33 20.28 23.50
-
QUTFLOW 70 .18 1.01 1.45 2.17 3.24 4.74 6.72 9.27 12.45
ELEVATION 23.51 23.52 23.55 23.58 23.63 23.68 23.75 23.82 23.91 24.00
-
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
t
STORAGE .03 .04 .04 .05 .05 .06 .07 .10 .10 .02
OUTFLOW .00 Al A3 .14 A7 .20 .24 .30 .31 .42
o ELEVATION 18.30 18.45 18.48 18.53 18.61 18.73 18.93 19.30 19.33 20.28
STORAGE .02 .36 .58 .85 .91 .92 .93 .94 .96 97
- OUTFLOW 43 .52 .60 67 .69 .18 1.01 1.45 2.17 3.24
ELEVATION 20.30 21.30 22.30 23.30 23.50 23.52 23.55 23.58 23.63 23.68
- STORAGE 1.00 1.02 1.05 1.08
OUTFLOW 4.74 6.72 9.27 12.45
ELEVATION 23.75 23.82 23.91 24.00
-

$333383322333322223 38233203 ee e e P28 8303333380 ¢3330 3032903233303 2323005323200 8000830220 222200833330 2003 333229228233 ¢3

- HYDROGRAPH AT STATION RES4

3322332232t e0 3PP eeestesessssseeassss stz sssss o033 3330333000035 00030 0390003333220 238202237 883300 3823005222322 2288¢3331

- ¥ X
DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OQUTFLOW STORAGE  STAGE

X X
ww JUN 1200 | 0. .0 18.3 * 30 JUN 1520 1€l 0. .0 18.3 % 30 JUN 1840 201 0. .2 209
30 JUN 1202 2 0. .0 18.3 ¥ 30 JUN 1522 102 0. .0 18.3 * 30 JUN 1842 202 0. 20209
) JUN 1204 3 0. .0 18.3 x 30 JUN 1524 103 0. .0 18.3 * 30 JUN 1844 203 0. .20 209
) JUN 1206 4 0. .0 18.3 % 30 JUN 1526 104 0. .0 18.3 * 30 JUN 1846 204 0. 20209
30 JUN 1208 5 0. .0 18.3 * 30 JUN 1528 105 0. .0 18.3 % 30 JUN 1848 205 0. 20209
) JUN 1210 6 0. L0 18.3 % 30 JUN 1530 106 0. .0 18.3 ¥ 30 JUN 1850 206 0. 2 20.9
- JUN 1212 7 0. .0 18.3 x 30 JUN 1532 107 0. .0 18.3 x 30 JUN 1852 207 0. 200209
30 JUN 1214 8 0. .0 18.3 * 30 JUN 1534 108 0. .0 18.3 x 30 JUN 1854 208 0. .2 209
) JUN 1216 9 0. 0 18.3 % 30 JUN 1536 109 0. .0 18.3 *x 30 JUN 1856 209 0. .20 209
wd) JUN 1218 10 0. .0 18.3 * 30 JUN 1538 110 0. .0 18,3 % 30 JUN 1858 210 0. .20 20.9
30 JUN 1220 11 0. .0 18.3 ¥ 30 JUN 1540 111 0. 00 18,3 % 30 JUN 1900 211 20.9
) JUN 1222 12 0. 0 18.3 % 30 JUN 1542 112 0. .0 18.3 ¥ 30 JUN 1902 212 KR((g"‘ @ 20.9
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WENTINUITY SUMMARY (AC-FT) - INFLOW= .1779E+00 EXCESS= .0000E+00 OUTFLOM:

XX

-

EAK FLOW
- ((FS)
0.

L3235 333333 8
¥ X
¥ Pla x
* X
133E3 23338223 %]

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
@SCAL
IPNCH
out
ISAVI
ISav2
TIMINT

3 PRINT CONTROL
1 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE
1 PUNCH COMPUTED HYDROGRAPH
21 SAVE HYDROGRAPH ON THIS UNIT
1 FIRST ORDINATE PUNCHED OR SAVED
300 LAST ORDINATE PUNCHED OR SAVED
033 TIME INTERVAL IN HOURS

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL

L

S

N

ca
SHAPE
o

1

ELEMENT

MAIN

MAIN

ROUTING

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

655.
0067
015
.00
CIRC
2.00
.00

XX

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ALPHA Uy o1 DX PEAK  TIME TO
PEAK
(MIN) (FT) (CFS) (MIN)

4.92 1.25 2,00 218.33 .48 458.00

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

4.92 2.00 .48 458.00

b$33 %X b33 XX
HYDROGRAPH AT STATION P1A
TIME MAXIMUM AVERAGE FLOW
(HR) 6-HR 24-HR 72-HR 9.97-HR
7.23 (CFS) 0. 0. 0. 0.
(INCHES) 147 147 147 147
far-£7) N A n n

VoLUNE
(IN)

A5

5

L1756E+00 BASIN STORAGE:

MAXIMUM
CELERITY
(FPS)

3.37

.2313E-02 PERCENT ERROR:= .0

KS-18
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-0 KK

42 K0

43 BA

45 LS

46 UD

P2 S $2 209922 ¢

X
¥
X

b

€2 *
%

1322252809 2228

QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IpLoT 1 PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST GRDINATE PUNCHED OR SAVED
ISav2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT (033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ..oovv o TP40 Lo e

S-MIN 1S-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY
.10 19 .34 .42 47 .55 .64 0 .00

STORM AREAQ = .00

§CS LOSS RATE

STRTL .08 INITIAL ABSTRACTION

CRVNBR 96.00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH

TLAG 1.00 LAG
¥XX
UNIT HYDROGRAPH
152 END-OF-PERIOD ORDINATES

0. 0. 0. 0. 0. 0. 0.
1. 1. I 1. 1. 1. 1.
2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2, 1.
L. I I. L. L. L. 1.
1. 1. i L 1. L. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. a. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0 0 0 0 0 f

DO OO OO OO = PN D

TP-49 ..ol
4-DAY  7-DAY 10-DAY
.00 .00 .00

0. 1.

2. 2.

2. 2.

2. 2.

1. L.

1. L.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0 n

LS-19



-
F$4 4 Xk XX XXx XXX
L]
HYDROGRAPH AT STATION €2
TOTAL RAINFALL = .61, TOTAL LOSS - .32, TOTAL EXCESS : .30
E
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
{CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
0. 6.10 (CFS) 0. 0. 0. 0.
{INCHES) .281 281 .281 .281
{AC-FT) 0. 0. 0. 0.
L
CUMULATIVE AREA = .00 50 MI
il

MR XXX KKK XXX XKE KEK KKK KXK KEK KEX KKE KKK KX KEX KKK XX0 KXE XEX XXK KRK KKK XXX KKK XXX KKK RKE XXX KKK KKK XXX XXX KKK XXX

- J33332233823381
X X
47 KK ¥ €2 &
- x X
3333232323332
ool V2 (1] QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT I PLOT CONTROL
b aScAL 0. HYDROGRAPH PLOT SCALE
IPNCH L PUNCH COMPUTED HYDROGRAPH ,
1oUT7 21 SAVE HYDROGRAPH ON THIS UNIT
b ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS
-
50 HC HYDROGRAPH COMBINATION
Ll 1COoMP 2 NUMBER OF HYDRDGRAPHS TO COMBINE
331
-
Xxx I331 ¥X% *xx k¥
- HYDROGRAPH AT STATION 2
EAK FLOW TIME MAXIMUM AVERAGE FLOW
o (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
1. 6.13 (CFS) 1. 0. 0. 0.
(INCHES) 171 By AT 7t
b (AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .03 5@ MI
-
-

XEX KR REX XXX RXX XKk XRX KK KKk KEE KKK XEE KRX KX RRX KRk RkK Xk XXk XXX XRX KEX XXX XXX KKk KkX KXX XXX KRX bk kkX Kkx kxx

FEXRERXRXRXRXR Qt‘ :Z O
——
X X

] KK ¥ C13 x



53 K0

54 BRA

55 PH

56 LS

57 UD

¥xx

™ TOTAL RAINFALL =

JEAK FLOW

" (CFS

)

2.

KXRERRRERRRRXK

QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IpLOT 1 PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
IouT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVI 1 FIRST ORDINATE PUNCHED OR SAVED
18AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TARER .02 sus

PRECIPITATION DATA

DEPTHS FOR

..... HYDRO-35 ...... ...

BASIN AREA

........... T

5-HIN 15-MIN 60-MIN  2-HR  3-HR

0-PERCENT HYPOTHETICAL STORM

P=40 ...l
6-HR  12-HR  24-HR

.10 .19 .34 .42 47 .33 .64 10
STORM AREA = .02
SCS LOSS RATE
STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH

TLAG .72 LAG
0. 0. L.
6. 7. 9.
13. 14, 13.
10. 10. 9.
5. 4. 4.
2. 2. 2.
L. 1. 1.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
XXX b2 24

HYDROGRAPH AT STATIO

.61, TOTAL LCSS -

TINE
(HR) 6-HR
5.80 (CFS) 1.
(INCHES) 286
(AC-FT) 0.

CUMULATIVE AREA =

110 END-OF-PERIOD ORDINATES
2.

L.

10. 11.
13. 13.

9.

4,

2.

1.

0.

0.

0.

0.

L23

N €13

.32, TOTAL

8.

SO DD e N

Xxx

UNIT HYDROGRAPH

2. 3.
11. 12.
13. 12.

1. 1.

3.

2.

1.

0.

0.

0.

0.

Xxx
EXCESS = .30

MAXIMUM AVERAGE FLOW

24-HR
0.
.286
0.

.02 8Q MI

72-HR 9.97-HR

0. 0.
.286 .286
0. 0.

—

CO D = s N R N b

[T

SO DO e b O e
e e e e e e e e e w e

TP-49
1-DAY

[N

e B o B e i 7N R & L B VI |

10-DAY
.00

RS-



pos
XEE KRF KKk RN KKK XRF XKK REX KKK Rk XX R KKK KKE KKK XKk Kbk Xk KRk Rk¥ KRk KKk k% Kk kkk kkx kb kXX Xkk X¥kk kXX xkx

-
p 2299090285929 1
¥ ¥
-sgkk x C12 *
¥ X
b o3850 0¢8299
-
60 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
- IPLOT I PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH I PUNCH COMPUTED HYDROGRAPH
- 1007 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 I FIRST ORDINATE PUNCHED OR SAVED
- 1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
- TININT .033 TIME INTERVAL IN HOURS
- HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
- XXX
Xx¥ X%x XX ¥¥x k¥
-
HYDROGRAPH AT STATION c12
wOEAK FLOW  TIME HAXIHUM AVERAGE FLOW
(cFs) (HR) 6-HR 24-HR 72-HR 9.97-HR
3. 5.83 (CFS) L. L. 1. L.
- (INCHES) 221 221 .221 .221
(AC-FT) 1. L. L. 1.
- CUMULATIVE AREA = .05 S HI
-

BXOXXK KR KKK KRk KRR RXE KKK KX Rk XRX Kk Rk Rkr Xk xRk bk Rk Rk XKk RkX RRX rkk XXX KkX XKk kXX Xkx XKk XXk XXX KXk Xxx

-
KXKKKKRREXRS AR
- % e
62Kk p2n
* X
- KERKKEKXKRRRRR
64 KO QUTPYT CONTROL VARIABLES
- IPRNT 3 PRINT CONTROL
TPLOT 1 PLOT CONTROL
gscAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10Ut 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVI 1 FIRST ORDINATE PUNCHED OR SAVED
badd 18AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS
E

HYDROGRAPH ROUTING DATA (RS _21

WAS QN MUIRK TNRUM-PHNGE CHONNFL BRHTTNG



5‘

5 0054 SLOPE

N 015 CHANNEL ROUGHNESS COEFFICIENT
CR .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
WD 3.00 BOTTOM WIDTH OR DIAMETER
l .00 SIDE SLOPE
XXX

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELENENT  ALPHA M 0T DX PEAK  TIME TO
PEAK
(HIN) (FT)  (CFS)  (MIN)

MAIN 4.73 1.25 97 138.50 315 350.03

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 4.73 1.25 2.00 3.15 350.00

VOLUME

(IN)

22

.22

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,5635E£+00 EXCESSz .0000E+00 OUTFLOW= .5621E+00 BASIN STORAGE:

-
XX
-
WK FLOW
(CFS)
3.
-
-
-

TINE
(HR)
5.83

XXX XXX KX k¥

HYDROGRAPH AT STATION P24

MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-4R 9.97-HR

(CFS) 1. L L. L.

(INCHES) .220 .220 .220 .220

(AC-FT) I 1. 1. 1.
CUMULATIVE AREA = .05-5Q HI

MAXTMUM
CELERITY
(Fps)

4.75

.1366E-02 PERCENT ERROR= .0

CFOXRK KX KRR RO0E RKX XK RE KX R Rk KRR kX X0k Rk kXX Rk Xkk Rkx KRk Xk RRX RX KK kX Kk XERE RRX XKk XXX XEX XXX XX

-

66 KK

68 K0

Wi RA

(2033930593941

¥
X
X

¥

El %
¥

bS04

QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLoT 1 PLOT CONTROL

ascAL 0. HYDROGRAPH PLOT SCALE

IPNCH L PUNCH COMPUTED HYDROGRAPH

IouT 21 SAVE HYDROGRAPH ON THIS UNIT
I8AV1 1 FIRST ORDINATE PUNCHED OR SAVED
Isav2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

QIIRRASTN CHARARTFRISQTINS

RS-2%



- PRECIPITATION DATA

70 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
- HYDRO=35 . ovivr oeeeeniiinns, TP-40 i e TP-49 ..ol
S-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.10 19 .34 42 47 .55 .64 .70 .00 .00 .00 .00

f ]
STORM AREA = .00
-8 SCS LOSS RATE
STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
- RTINP .00 PERCENT IMPERVIOUS AREA
7200 SCS DIMENSIONLESS UNITGRAPH
- TLAG 15 LAG
Xxx
-
UNIT HYDROGRAPH
24 END-OF-PERIOD ORDINATES
- 0. 1. 2. 3. 3. 2. 2. . 1. 1.
0. 0. 0. 0. 0. 0. 0.
0 0 0 0
£ ]
XXX Xxx XXX XXX b2 91
- HYDROGRAPH AT STATION £t
TOTAL RAINFALL : .61, TOTAL LOSS : .32, TOTAL EXCESS = .30
£
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
- 0. 5.13 (CFS) 0. 0. 0. 0.
(INCHES) .295 .29 .296 .296
(AC-FT) 0. 0. 0. 0.
E 4
CUMULATIVE AREA : .00 50 HI
-

WX XXX KKK KKK KKK OKEX KKX REK KKK KKX XKE KKR ORKX KKK KKK XK KKK KKK XXX KK KKK KKK KKK KEX KEX KKK XXX KXX KKK KXX KX XXX XXX

L] X000k xRk
X X
A (O £l %
- X X
P3390 000000
-5 Ko OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
- QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
10u7 21 SAVE HYDROGRAPH ON THIS UNIT
- ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TININT .033 TIME INTERVAL IN HOURS
-

76 He HYDROGRAPH COMBINATION QS—Z‘ ’

- TCOMP 7 NUMBFR OF HYDROGRAPHS T COMRINF



[
¥Xx
[
PEAK FLOW
- ((FS)
3.
-
-
-

TINE
(HR)

CUMULATIVE AREA -

X%

XX X¥x ¥¥x XX
HYDROGRAPH AT STATION €1
HAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
5.83 (CFs) i 1. 1. 1.
(INCHES) 222 222 222 222
(AC-FT) L. 1. L. 1.

.05 8@ MI

XEX XXX Rk kX 0K KRk Kk RKX RF KRk KX REX KKK Kok Xk Xk kK KK XKk Rk ok Rk KXk kk ok Rkx okk kX kkX XkX kb kXX kX

w77 KK

19 K0

w84 5§

bE33 2398025241

X
b3
X

X

RESS *
X

(23270322209

QUTPUT CONTROL VARIABLES

IPRNT 1
IpLoT 2
ascaL 0.

IPNCH 1

I0UT 21
I5aV] 1
I5aY2 300

TIMINT .033

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS 1

ITyp ELEV

RSVRIC 11.24

X .00
STORAGE .0
ELEVATION 12.00

LOW-LEVEL OUTLET

ELEVL 12.24
CAREA .06
coaL .60
EXPL .50
SPILLKAY
CREL 16.00
SPHID 12.29
CoQw 2.70
EXPH 1.50

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING R AND D COEFFICIENT

A .2 3 .5

13.00 14.00 15.00 16.00

ELEVATION AT CENTER OF OUTLET
CROSS-SECTIONAL AREA
COEFFICIENT

EXPONENT OF HEAD

SPILLWAY CREST ELEVATION
SPILLWAY WIDTH

WEIR COEFFICIENT
EXPONENT OF HEAD

£Xx

COMPUTED OUTFLOW-ELEVATION DATA

17.00

RS-25



ELEVATION 12,00 12.24 12.39 12.43 12.49 12.58 12.74 1305 1375 1600

-
OUTFLOW .62 .86 1.50 2,73 4.71 7.80 12.02 17.64 24.85 33.84
- ELEVATION 16.01 16.04 16.09 16.16 16.25 16.36 16.49 16.64 16.81 17.00
- COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .02 .03 04 .04 .04 .05 .06 07 .07 14
OUTFLOW .00 .00 12 13 .15 .18 .21 .26 27 .37
- ELEVATION 12.00 12.24 12.39 12.43 12.49 12.58 12.74  13.00 13.05 13.75
b STORAGE .16 .31 .52 .52 .53 .55 .56 .59 .62 .65
- OUTFLOW 40 .50 .58 .62 .86 1.50 2.73 477 7.80 12.02
ELEVATION 14.00 15.00 16.00 16.01 16.04 16.09 16.16 16.25 16.36 16.49
- STORAGE .69 74 .79
OUTFLOW 17.64 24.85 33.84
ELEVATION 16.64 16.81 17.00
]

F3 3303332339303 300 3033330330039 03203 330033008208 5000 03¢0+ 8020800330232 3 3003227222330 380+22 3803303802090 20¢332S¢003328 8022832830784

- HYDROGRAPH AT STATION RESS
3303233082282t s tettes ettt P e P e et P sttt e et PP e e es st s tests s Pt sesestestesttesessPessieseisetssestesssseasestsssssssss:
- b X
DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOM STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE
X b
0 JUN 1200 1 0. 0 12.0 % 30 JUN 1520 101 0. .0 12.0 * 30 JUN 1840 201 0. .3 14.8
30 JUN 1202 2 0. 0 12.0 ¥ 30 JUN 1522 102 0. 0 12.0 ¥ 30 JUN 1842 202 0. .3 14.8
30 JUN 1204 3 0. 0 12.0 % 30 JUN 1524 103 0. 0 12,0 * 30 JUN 1844 203 0. 3 14.8
.0 JUN 1206 4 0. 0 12.0 * 30 JUN 152¢ 104 0. 0 12.0 * 30 JUN 1846 204 0. 3 14.9
30 JUN 1208 5 0. 0 12.0 * 30 JUN 1528 105 0. 0 12.0 * 30 JUN 1848 205 0. .3 14.9
30 JUN 1210 6 0. 20 12.0 ¥ 30 JUN 1530 106 0. .0 12.0 % 30 JUN 1850 206 0. .3 14.9
-, JUN 1212 7 0. 0 12.0 % 30 JUN 1532 107 0. 0 12,0 ¥ 30 JUN 1852 207 0. 3 14.9
30 JUN 1214 8 0. .0 12.0 * 30 JUN 1534 108 0. 0 12.0 ¥ 30 JUN 1854 208 0. 3 15.0
50 JUN 1216 9 0. .0 12.0 ¥ 30 JUN 1536 109 0. 0 12.0 x 30 JUN 1856 209 0. 3 15.0
"0 JUN 1218 10 0. 0 12.0 ¥ 30 JUN 1538 110 0. .0 12.0 x 30 JUN 1858 210 0. 3 15.0
30 JUN 1220 11 0. .0 12.0 * 30 JUN 1540 111 0. .0 12.0 % 30 JUN 1900 211 L. 3 15.0
10 JUN 1222 12 0. 0 12.0 ¥ 30 JUN 1542 112 0. .0 12.0 * 30 JUN 1902 212 L. 3 15.0
-0 JUN 1224 13 0. 0 12.0 * 30 JUN 1544 113 0. A0 12.0 * 30 JUN 1904 213 1. .3 15.0
30 JUN 1226 14 0. 0 12.0 ¥ 30 JUN 1546 114 0. 0 12.0 ¥ 30 JUN 1906 214 1. .3 15.0
$0 JUN 1228 15 0. .0 12.0 * 30 JUN 1548 115 0. 0 12.0 ¥ 30 JUN 1908 215 1. 3 15.1
-0 JUN 1230 16 0. .0 12.0 * 30 JUN 1550 116 0. .0 12,0 * 30 JUN 1910 216 i. .3 15.1
30 JUN 1232 17 0. 0 12.0 * 30 JUN 1552 117 0. 0 12.0 x 30 JUN 1912 217 i. 3 15.1
i0 JUN 1234 18 0. .0 12.0 ¥ 30 JUN 1554 118 0. .0 12.0 * 30 JUN 1914 218 1. 3 15.1
-0 JUN 1236 19 0. 0 12.0 * 30 JUN 1556 119 0. 0 12.0 * 30 JUN 1916 219 L. .3 15.1
30 JUN 1238 20 0. .0 12.0 * 30 JUN 1558 120 0. .0 12.0 * 30 JUN 1918 220 1. .3 15.1
0 JUN 1240 21 0. 0 12.0 * 30 JUN 1600 121 0. .0 12.0 x 30 JUN 1920 221 L. .3 15.1
-0 OJUN 1242 22 0. .0 12.0 ¥ 30 JUN 1602 122 0. .0 12.0 * 30 JUN 1922 222 l. .3 15.1
30 JUN 1244 23 0. 0 12.0 * 30 JUN 1604 123 0. 0 12.0 ¥ 30 JUN 1924 223 1. 3 15.1
0 JUN 1246 24 0. 0 12.0 ¥ 30 JUN 1606 124 0. 0 12.0 x 30 JUN 1926 224 1. .3 15.1
w80 JUN 1248 25 0. 0 12.0 x 30 JUN 1608 125 0. 0 12.0 * 30 JUN 1928 225 L. .3 15.2
30 JUN 1250 26 0. .0 12.0 ¥ 30 JUN 1610 126 0. .0 12.0 * 30 JUN 1930 226 1. .3 15.2
0 JUN 1252 27 0. 0 12.0 ¥ 30 JUN 1612 127 0. 0 12.0 * 30 JUN 1932 227 1. .3 15.2
0 JUN 1254 28 0. .0 12.0 ¥ 30 JUN 1614 128 0. .0 12.0 % 30 JUN 1934 228 1. 4 15.2
30 JUN 1256 29 0. .0 12.0 ¥ 30 JUN lelé 129 0. 0 12.0 x 30 JUN 1936 229 1. A4 15.2
0 JUN 1258 30 0. .0 12.0 * 30 JUN 1618 130 0. .0 12.0 x 30 JUN 1938 230 1. 4 15.2
w80 JUN 1300 31 0. .0 12,0 * 30 JUN 1620 131 0. .0 12,0 * 30 JUN 1940 231 1. A4 15.2
30 JUN 1302 32 0. 0 12.0 * 30 JUN 1622 132 0. .0 12.0 * 30 JUN 1942 232 1. 4 15.2
0 JUN 1304 33 0. 0 12,0 x 30 JUN 1624 133 0. .0 12.0 x 30 JUN 1944 233 1. A 15.2
") JUN 1306 34 0. .0 12.0 ¥ 30 JUN 1626 134 0. i) 12.0 ¥ 30 JUN 1946 234 1. A 15.2
30 JUN 1308 35 0. 0 12.0 * 30 JUN 1628 135 0. .0 12.0 * 30 JUN 1948 235 Q . l{ﬂ 15.2
0 JUN 1310 36 0. 0 12.0 % 30 JUN 1630 136 0. .0 12.0 ¥ 30 JUN 1950 236 ‘ - 15.2
we) JUN 1312 37 0. 0 12.0 ¥ 30 JUN 1632 137 0. 0 12.0 % 30 JUN 1957 237 1 4 15 7



30 JUN
30 JUN
30 JUN
30 JUN
30 JUN
30 JUN
30 JUN
-co JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUK
30 JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
30 JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
- JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
-0 JUN
30 JUN
30 JUN
"o JUN
30 JUN
50 JUN
- JUN
30 JUN
0 JUN
-0 JUN
30 JUN
10 JUN
- JUN
30 JUN
50 JUN
-0 JUN
30 JUN
10 JUN
- JyN

B2 232330 3003332300523 00 8002022032000 08070282 2022222280802 20 302322020032 20 2001020703030 3080202380 222323¢4

1316
1318
1320
1322
1324
1326
1328
1330
1332
1334
1336
1338
1340
1342
1344
1346
1348
1350
1352
1354
1356
1358
1400
1402
1404
1406
1408
1410
1412
1414
1416
1418
1420
1422
1424
1426
1428
1430
1432
1434
1436
1438
1440
1442
1444
1446
1448
1450
1452
1454
1436
1458
1500
1502
1504
1506
1508
1510
1512
1514
1516

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
5%
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
12
73
74
75
76
17
8
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

1518 100
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12.0 % 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 ¥ 30 JUN
12.0 ¥ 30 JUN
12,0 x 30 JUN
12.0 ¥ 30 JUN
12.0 x 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
i2.0 ¥ 30 JUN
12.0 ¥ 30 JUN
12.0 % 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 % 30 JUN
12.0 ¥ 30 JUN
12.0 x 30 JUN
12.0 * 30 JUN
12.0 x 30 JUN
12.0 x 30 JUN
12,0 * 30 JUN
12.0 % 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUM
12.0 * 30 JUN
12.0 * 30 JUN
12.0 % 30 JUN
12.0 ¥ 30 JUN
12.0 % 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 % 30 JUN
12.0 % 30 JUN
12.0 x 30 JUN
12.0 * 30 JUN
12,0 * 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN

X

1636
1638
1640
1642
1644
1646
1648
1650
1652
1654
1656
1658
1700
1702
1704
1706
1708
1710
1712
1714
1716
1718
1720
1722
1724
1726
1728
1730
1732
1734
1736
1738
1740
1742
1744
1746
1748
1750
1752
1754
1756
1758
1800
1802
1804
1806
1808
1810
1812
1814
1816
1818
1820
1822
1824
1826
1828
1830
1832
1834
1836
1838

139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
153
156
157
158
159
160
16l
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
17
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

v e e e e e e e e e e e e e e e e a e e aaamwe e e e e e e e e e e e e e e e e e e e e e e e e
[ZN I SN S NI SR 2 IR I SO G T I S N S L B o I G R . R N B o i o B G B O el Ll e e = = I T~ I I e B oo T e R o B o B B o B o B I o S « 3 « IR = 3K =R« W o IR =N -y

[P & I« K = B~ S B o B - 25 =2 I R e R B e I w B e B o BTN~ T e L e R o SR o 2~ = B I B e B e BN B 2 R o I I B e B I e B« K~ I = S JiY o S e T - i e S o I o BF o 2K = B = 2R = = e R e TR e I o )

12.0 * 30 JUN 1956 239
12.0 * 30 JUN 1958 240

12.0 * 30 JUN
12.0 * 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.1 * 30 JUN
12.1 % 30 JUN
12.1 % 30 JUN
12.1 * 30 JUN
12.1 ¥ 30 JUN
12.1 % 30 JUN
12.1 * 30 JUN
12.2 x 30 JUN
12.2 ¥ 30 JUN
12.2 * 30 JUN
12.3 * 30 JUN
12.3 * 30 JUN
12.4 * 30 JUN
12.4 % 30 JUN
12.5 * 30 JUN
12.5 ¥ 30 JUN
12.6 * 30 JUN
12.7 % 30 JUN
12.8 x 30 JUN
12.9 * 30 JUN
13.0 % 30 JUM
13.0 x 30 JUN
13.1 * 30 JUN
13.2 % 30 JUN
13.2 ¥ 30 JUN
13.3 * 30 JUN
13.4 % 30 JUN
13.5 * 30 JUN
13.5 * 30 JUN
13.6 * 30 JUN
13.7 ¥ 30 JUN
13.8 ¥ 30 JUN
13.9 x 30 JUN
13.9 * 30 JUN
14.0 * 30 JUN
14,1 * 30 JUN
14.1 % 30 JUN
14.2 ¥ 30 JUN
14.2 * 30 JUN
14.3 * 30 JUN
14.3 x 30 JUN
14.3 % 30 JUN
14.4 % 30 JUN
14.4 ¥ 30 JUN
14.5 * 30 JUN
14.5 * 30 JUN
14.5 % 30 JUN
14.6 x 30 JUN
14.6 ¥ 30 JUN
14.6 * 30 JUN
14.7 * 30 JUN
14.7 % 30 JUN
14.7 * 30 JUN
14.7 * 30 JUN
14.8 x 30 JUN

X

2000
2002
2004
2006
2008
2010
2012
2014
2016
2018
2020
2022
2024
2026
2028
2030
2032
2034
2036
2038
2040
2042
2044
2046
2048
2050
2052
2054
2056
2058
2100
2102
2104
2106
2108
2110
2112
2114
2116
2118
2120
2122
2124
2126
2128
2130
2132
2134
2136
2138
2140
2142
2144
2146
2148
2150
2152
2154
2156
2158

241
242
243
244
245
246
2417
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
212
213
274
215
276
277
218
219
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

O T S e S S o S S N S S S T i Vo VUG U USSR GO URVUN U URUQ P VU I UGV VU VN
T e e T e . —————————————————
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15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
15.3
19.3
15.3
15.3
15.3
15.3
15.3
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.4
15.
15,
15.
15.
15.
15,
15.
15.
15.
15.
13.
15.
15.
15.
15.
15.
15.
15,
15.
15.
15.
15.
15.
15.
15.
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(cFs) (HR) 6-HR 24-HR 72-HR 9.97-HR

1. 9.80 (CF3) 0. 0. 0. 0.
(INCHES) 071 071 071 071
) (AC-FT) 0. 0. 0. 0.
.
OEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR
0. 9.93 0. 0. 0. 0.
~ PEAK STAGE  TIME HAXINUM AVERAGE STAGE
™ (FEET) (HR) 6-HR 24-HR 72-HR 9.97-HR
15.46 9.97 14.24 13.35 13.35 13.35
- CUMULATIVE AREA = .05 SQ MI
-
E ]
-
-
-
E_J
-
-
-
-
-
[
|
-
]

RS-28



0

aHRMN PER

701200
01202
1204
11206
21208
1210
191212
01214
1216
11218
21220
1222
191224
11226
1228
191230
21232
1234
01236
)1238
1240
101242
11244
™1246
101248
11250
1252
01254
11256
1258
01300
1302
®1304
01306
11308
1310
01312
11314
™13l
101318
1320
b JRPY.
101324
1326
81328
101330
1332
"33
101336
1338
%1340
101342
1344
1346
301348
1350
297

1[-wmmmnee R R R R R -

21

31

41

51

61

11

81

91
101
HI
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
391
361
371
381
391
401
411
471
431
441
451
461
471
481
491
501
511
521
531
541
551
561
571

STATION RESS

(I) INFLOW, (0) OUTFLOW
4 .8 1.2 1.6 2.0 2.4

.0 0 .0 .0 .0 .0
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301608
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01820
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302000
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#0016
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0022
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OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

STATION

0123

CHIA

D4

D4

RES4

Pla

2

€2

CL13

C12

P24

£l

£l

RESS

PEAK
FLOW

FLOW IN CUBIC FEET PER SECOND

RUNOF

TIME IN HOURS,

TIME OF

PEAK

5.80

5.90

5.83

1.23

6.10

5.80

5.83

5.83

5.13

5.83

9.80

AVERAGE FLOW FOR MAXIMUM PERIOD
R 24-HOUR

6-HOY

L.

1.

F SUMMARY

AREA IN SQUARE MILES

0.

0.

72-HOUR

0.

0.

BASIN
ARER

.02

.02

.00

.02

.02

.02

.00

.03

.02

.05

.05

.00

.05

.05

MAXTMUM
STAGE

20.92

15.46

TIME OF
MAX STAGE

71.60

9.97

RS-34-



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
“(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

- INTERPOLATED TO
COMPUTATION INTERVAL
\ ISTAQ  ELEMENT DT PEAK  TIME TO VOLUKE 0T PEAK  TINME TO VOLUME
bt PEAK PEAK
(KIN) (CFS) (MIN) (IN) (HIN) (CFS) (NIN) (IN)
-
CHIA MANE 2.00 2,11 350.00 .29 2.00 2,11 350.00 .29
gt

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2860E+00 EXCESS= .0000E+00 OUTFLOW= .2848E+00 BASIN STORAGE= .1343E-02 PERCENT ERROR: 0
-
PIA MANE 2.00 .48 458,00 15 2.00 .48 458.00 .19

.
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1779E+00 EXCESS= .0000E+00 OUTFLOW= .1756E+00 BASIN STORAGE:= .2313E-02 PERCENT ERROR: .0

L
P2A  MANE .97 3,15 350.03 .22 2.00 3,15 350.00 .22

-
PANTINUITY SUMMARY (AC-FT) - INFLOW= .5635£+00 EXCESS: .0000E+00 OUTFLOW= .5621E+00 BASIN STORAGE= .1366E-02 PERCENT ERROR: 0

*Xx NORMAL END OF HEC-1 *xx

RS-38



KRR R RO KRR XX XR XXX b2 003200030009 303 80020330300 +8983¢91

¥ ¥ X X
FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ ¥ U.S. ARMY CORPS OF ENGINEERS X
- SEPTEMBER 1990 * ¥ HYDROLOGIC ENGINEERING CENTER ¥
X VERSION 4.0 ¥ * 603 SECOND STREET ¥
: ¥ X DAYIS, CALIFORNIA 95616 ¥
™ RUN DATE 07/01/1994 TIME 19:21:01 ¥ X (916) 756-1104 X
X ¥ ¥ X
ERREOOEOOOOROCR RS XX KRR XX KX X R e ee Ry s ei T o e ee it ssssse sy
L]
-
: X X KXXXXXX  XXXXX X
- X X X X X XX
X X X X X
XXXXKXX  XXXX X XXXXX X
- X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX
-
“
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECIDB, AND HECLKW.
Ll THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

L DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

) D%;\Jewped (00 Yerw o
Sue-Baaciws ”C ‘D Aroc) El

- oo F 6

R



LINE

U A NN

o~ O~

i1
12

13
14
15
16

17
18
19
20
21
22
23

24
25
26
21

28
29
30
3
32
33
34
35

36
31
38
39

HEC-1 INPUT
ID....... | 2ovinnn. Jooiins L S Seeennn bovainns Too..o... S 9ouiitn 10

ID  GRAND VIEW SUBDIVISION

I DEVELOPED CONDITION

ID 100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)
I7 2 30JUN94 1200 300

10 5 2 0
¥ RO

kKK D123

kM Basin runoff calculation for D123

K0 3 1 0 1 21

BA 0.0187

PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01
LS 96

Ub  0.457

LIRS 20322283

KK CHIA

KM Muskingum-Cunge channel routing from CP9 to €P10
Ko 3 1 0 1 21

RD 315 0.0045 0.025 TRAP 2 4

FORXRRR kKK

KK D4

k8  Basin runoff calculation for D4

K0 3 1 0 1 21

BA 0.0036

PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01
LS 96

Up  0.484

(IR S22 22

KK D4

kKM  Combining two hydrographs at control point cP10
K0 3 i 0 1 21

HC 2

LR eSS 221

KK RES4

kM  Reservoir routing operation

Ko 1 2 0 1 21
RS 1 ELEV  17.30

SV 0.0326 0.0994 0.0204 0.3618 0.5767 0.8459 1.0833
SE 18.3 19.3 20.3 21,3 22,3 233 2400
SL 18.3 0.0625 0.6 0.5

§§ 285 12.29 2.7 1.5
X KRRORRREEX

KK P1A

KM Muskingum-Cunge channel routing from CPIO to (]
K0 3 i 0 I 21

RD 655 0.0067 0.015 CIRC 2.0

¥ ORRRRkkEkx

PAGE 1

Ro-2



HEC-1 INPUT PAGE 2

LINE ID....... | S 2o0i., K S 4o, Sevin 6....... Toeeonn. 8....... 9.t 10
40 KK C2
41 kM Basin runoff calculation for 2
42 K0 3 1 0 1 21
43 BA  0.0049
44 PH 0 0.39 0.76 1.34 1.40 1.44  1.56 1.69 2.01
45 LS 96
46 up  0.608

(SR $282$ 92

47 KK €2

48 KM  Combining two hydrographs at control point cpe
49 K0 3 1 0 1 21

50 HC 2

LEREEIS 222 ¢

51 KK €13

52 kM Basin runoff calculation for (13

53 K0 3 1 0 1 21

54 BA 0.0206

55 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01
56 LS 96

57 Up  0.472

(IR S0E2 222393

58 KK 12

59 kM  Combining two hydrographs at control point cP8
60 Ko 3 I 0 1 21

61 HC 2

LIRS 29022 ¢3

62 KK P24

63 k¥  Muskingum-Cunge channel routing from CP8 to CPLL
64 K0 3 1 0 1 21

65 RD 277 0.0054  0.015 CIRC 3.0

¥ ORRROkRRRkx

66 KK El

67 kM Basin runoff calculation for £l

68 K0 3 1 0 1 21

69 BA 0.0009

70 PH 0 0.39 0,76 1.34 1.40 1.44 1.56 1.69 2.01
71 LS 96

72 D 0.129

(ER eSS E2 9S4

73 KK El

74 kM  Combining two hydrographs at control point cril
75 Ko 3 1 ¢ 1 21

76 HC 2

(IR ES 20222343



HEC-1 INPUT PAGE 3

LINE ID....... | A 2ot S l S bovennnn Tooiian, 8....... 9. 10
17 KK RESS
78 KM  Reservoir routing operation
19 K0 1 2 0 1 21
80 RS 1 ELEV  11.24
81 SV 0.0184 0.0693 0.1631 0.3126 0.5207 0.7889
82 SE 12.0 13.0 14.0 15.0 16.0 17.0
83 SL 12.24 0.0625 0.6 0.50
84 8s 6.0 12.29 2.7 1.5
X EXEXXKKEXX
85 Il

Ri-4



b 1330333323228 8822232332223 Ee PR EIIP] pPeeo et ettt et bt strittoeesist sy

% X X X
‘ FLOOD HYDROGRAPH PACKAGE (HEC-1) * X U.S. ARMY CORPS OF ENGINEERS ¥
-y SEPTEMBER 1990 ¥ ¥ HYDROLOGIC ENGINEERING CENTER X
* VERSION 4.0 ¥ X 609 SECOND STREET ¥
X X DAVIS, CALIFORNIA 95616 X
o QUN DATE 07/01/1994 TIME 19:21:01 % ¥ (916) 756-1104 ¥
% X X X
EXREXKRRXRR KRR RO R KR KRRk X FEEXROO XXX KRR RRERR R X R KR X XXX
-
-

; GRAND VIEW SUBDIVISION
- DEVELOPED CONDITION
100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-D-F DATA)

- 50 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IpLoT 2 PLOT CONTROL
- ascaL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
- NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 30JUN94  STARTING DATE
ITINE 1200 STARTING TIME
- NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 30JUN94 ENDING DATE
NDTIME 2158 ENDING TIME
o ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS
- TOTAL TIME BASE  9.97 HOURS

ENGLISH UNITS
u“w ~ DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

- FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
- TEMPERATURE DEGREES FAHRENHEIT
.

XX KKK KKK ORKX KX RRX KX KXk KKK XRX Rk Rk KX KRX KX XXX XXX XXX KKK Kk XXk RKX KKk kKX Rk RkX KX KXk kXX KKk kkk kXX kkx

E ]
b3S P00 0 04
X X
-t D123 ¥
* X
b0 3999598 ¢ S
-
8 X0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
- IPLOT L PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
IPNCH L PUNCH COMPUTED HYDROGRAPH
- 1oyt 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 I FIRST ORDINATE PUNCHED OR SAVED Q[O -
15AV2 300 LAST ORDINATE PUNCHED OR SAVED

-y TTMINT 033 TTMF TNTFRVGE TN HAURS



SUBBASIN RUNGFF DATA

9 BA SUBBASIN CHARACTERISTICS
- TAREA .02 SUBBASIN AREA
PRECIPITATION DATA
.
10 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 ©oovvr oo TP=40 i,
- 5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR
.39 J6 1.3 140 144 156 169 2.01
- STORM AREA = .02
1L LS SCS LOSS RATE
- STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
- RTINP .00 PERCENT IMPERVIOUS AREA
12 4D SCS DIMENSIONLESS UNITGRAPH
TLAG 46 LAG
-
XXx
- UNIT HYDROGRAPH
71 END-OF-PERIOD ORDINATES
, 0. 1. 2. 3. 5. 7. 9.
- 17. 18. 19. 19. 19. 19. 18.
13. 12. 10. 9. . 7. 6.
4 4. 4. 3. 3. 3. 2. 2.
- 1. 1. 1. L. 1. i, 1.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
- 0.
¥X¥ XXX X¥x ¥Xx ¥¥x
.
HYDROGRAPH AT STATION D123
8 T0TAL RAINFALL = 1.65, TOTAL LOSS = 41, TOTAL EXCESS = 1.24
~ EAK FLOW TIME MAXIMUM AVERAGE FLOW
- 0Fs) (HR) 6-HR 24-HR 72-HR 9.97-HR
16. 5.50 (CFS) 2. 1. . 1.
(INCHES) 1.229 1.230 1.230 1.230
- (AC-FT) L. 1 1. 1.
CUMULATIVE AREA = .02 50 HI
-
-

1.
17.

=R = ]

4-DAY
.00

1P-49

T-DAY

14,
16.

[ L]

.00

10-DAY
.00

16.
15,

(=B e B -

XK ARk KX KKK KKK XK Rk Rk RRX XK KXk KRRk KX XXX XEX KR KE XXX KRK KKK KXX KKX KR XKk KXX XXX KXY XXX KKK Xkk kXX XXX
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15 K0
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X ¥
¥ CH1A *
* X
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QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
ToI0T 1 PINT CONTRA
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IPNCH L PUNCH COPUTED HYDROGRAPH

- 1ouT 21 SAVE HYDROGRAPH ON THIS UNIT
I3AV1 1 FIRST ORDINATE PUNCHED OR SAVED
- 15AV2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT 033 TIME INTERVAL IN HOURS
- HYDROGRAPH ROUTING DATA
16 RD USKINGUM-CUNGE CHANNEL ROUTING
- L 315. CHANNEL LENGTH
: 8 0045 SLOPE
N 025 CHANNEL ROUGHNESS COEFFICIENT
- CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 2.00 BOTTOM WIDTH OR DIAMETER
- 1 4.00 SIDE SLOPE
XXX
- COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
‘ ELEMENT  ALPHA M DT DX PEAK  TINE TO YOLUME  MAXIMUM
- PEAK CELERITY
(MIN) (FT) (CFS) (HIN) (IN) (FPS)
- MAIN 1.50 1.34 1.70  157.50 16.37  330.76 1.23 3.10
- INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
- HAIN 1.50 1.34 2.00 16.35  330.00 1.23

PENTINUITY SUMMARY (AC-FT) - INFLOW:= .1226E+01 EXCESS= .0000E+00 QUTFLOW= .1225E+01 BASIN STORAGE:= .1911£-02 PERCENT ERROR= .0

o
%% X¥¥ b2 24 XXX *xx
- HYDROGRAPH AT STATION CHIA
~ EAK FLOK TIME MAXIMUM AVERAGE FLOW
@ (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
16. 5.50 (CFS) 2. L. I 1.
(INCHES) 1.227 1.228 1.228 1.228
- (AC-FT) I8 1. 1. L.
CUMULATIVE AREA : .02 5 MI
o

AR RRF KXX RKX KKK XRX XXX KKK XKk XXX KRR KEX XXX XXX KK XXX XX XKE XXk K KRk RRX XXX Rk kR REX KRk Xokk Rk kX Kk k¥ Xk
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19 X0 OUTPUT CONTROL VARIABLES @6 ’,-7
: IPRNT 3 PRINT CONTROL
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IPNCH 1 PUNCH COMPUTED HYDROGRAPH

- 1ouT 21 SAVE HYDROGRAPH ON THIS UNIT
13AV1 1 FIRST ORDINATE PUNCHED OR SAVED
, 154V2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT 033 TIME INTERVAL IN HOURS
- SUBBASIN RUNOFF DATA
20 BA SUBBASIN CHARACTERISTICS
- TAREA .00 SUBBASIN AREA
PRECIPITATION DATA
-
21 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
L HYDRO-35 coves veieeeeeeannnn, TP-40 ..o,
- S-MIN IS-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR
.39 J6 1,34 1,40 1.4 156 1.9 2.01
- STORM AREA : .00
2218 5CS LOSS RATE
- STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
a RTIMP .00 PERCENT IMPERVIOUS AREA
23 UD SCS DIMENSIONLESS UNITGRAPH
; TLAG 48 LAG
f )
X%
- UNIT HYDROGR&PH
75 END-OF-PERIOD ORDINATES
0. 0. 0. 1. 1. 1. 1.
- 3. 3. 3. 3. 3. 3. 3.
3. 2. 2. 2. 2. 2. 1.
1. 1. 1. 1. 1. 1. 0.
- 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
- 0. 0. 0. 0. 0.
X% XXX XXX XXX X¥x
-
HYDROGRAPH AT STATION D4
™ 707AL RAINFALL = 1.65, TOTAL LOSS : .41, TOTAL EXCESS =  1.24
EAK FLOW TIME MAXIMUM AVERAGE FLOMW
- (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
3. 5.50 (CFS) 0. 0. 0. 0.
(INCHES) 1.228 1.229 1.229 1.229
- (AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 50 MI
-
E ]

...........

DD DO - NN

TP-49

OO OO LN

...........

7-DAY  10-DAY
.00

LT e B o B = B ol ZURN 2]
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3228 3233328823 ; ¥

-
26 X0 OUTPUT CONTROL VARIABLES
. IPRNT 3 PRINT CONTROL
- IPLOT 1 PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
- TouT 21 SAVE HYDROGRAPH ON THIS UNIT
154V1 | FIRST ORDINATE PUNCHED OR SAVED
, 154V2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033 TIME INTERVAL IN HOURS
-7 He HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
- $XX
b & ¢ X% $¥x b$2 4 *Xxx
-
HYDROGRAPH AT STATION D4
WMcAK FLOW  TIME MAXINUM AVERAGE FLOW
(cFs) (HR) ¢-HR 24-HR 72-HR 9.97-HR
. 5.50 (CFS) 3. 7. 2. 2,
- (INCHES)  1.227 1.228 1.228 1.228
(AC-FT) L. . 1. L.
- CUMULATIVE AREA < .02 50 MI
o]

OXRE ORRK XXX KKK KXK KK XXR KR RKE KKK FXR KRR RRK KKk KX KR RRX RKX KRR Rk Xk Rk kkk RkK RXk Rk Rk XXX XXX KX KkX XXX
-

RXXEKAXRRRKKEX
- X X
28 KK X RES4 ¢
X X
- PEE T2 TIS3 3
30 K0 QUTPUT CONTROL VARIABLES
- IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
@5CAL 0. HYDROGRAPH PLOT SCALE
- IPNCH 1 PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
- 15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
-
HYDROGRAPH ROUTING DATA
-;) R STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITyp ELEV TYPE OF INITIAL CONDITION
had RSVRIC 17.30 INITIAL CONDITION
X .00 WORKING R AND D COEFFICLENT
bl VAR STORAGE 0 .1 .0 4 .6 .8 1.1

53 SE ELEVATION 18.30 19.30 20.30 21.30 22.30 23.30 24.00 (‘ZQ ’q



CRERTS P S

P ELEVL 18.30 ELEVATION AT CENTER OF OUTLET

CAREA .06 CROSS-SECTIONAL AREA
coat .60 COEFFICIENT
. EXPL .50 EXPONENT OF HEAD
-
35 8§ SPILLWAY
- CREL 23.50 SPILLWAY CREST ELEVATION
SPHID 12,29 SPILLWAY WIDTH
coaw 2.70 WEIR COEFFICIENT
‘ EXPH 1.50 EXPONENT OF HEAD
-
33
]
COMPUTED OUTFLOW-ELEVATION DATA
- OUTFLOW .00 Al .13 14 Y .20 .24 .31 .42 .69
ELEVATION 18.30 18.45 18.48 18.53 18.61 18.73 18.93 19.33 20.28 23.50
- OUTFLOW 10 .18 1.01 1.45 2.17 3.24 4.74 6.72 9.27 12.45
ELEVATION 23.51 23.52 23.55 23.58 23.63 23.68 23.75 23.82 23.91 24.00
™
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
i STORAGE .03 .04 .04 .05 .05 .06 .07 .10 10 .02
QUTFLOW .00 By A3 14 A7 .20 .24 .30 31 .42
ELEVATION 18.30 18.45 18.48 18.53 18.61 18.73 18.93 19.30 19.33 20.28
- STORAGE .02 .36 .58 .85 91 .92 .93 .94 .96 97
QUTFLOW 43 .52 .60 .67 .69 .18 1.01 1.45 2.17 3.24
- ELEVATION 20.30 21.30 22.30 23.30 23.50 23.52 23.55 23.58 23.63 23.68
STORAGE 1.00 1.02 1.05 1.08
i QUTFLOW 4.4 6.72 9.27 12.45

ELEVATION 23.75 23.82 23.91 24.00

B3390 33 333353+ 0003 20398039309 9303320 330333300 330939202980 2220339280280 0803800320020 3222330380 ¢80 o ve e ittt sesesesissssd:
L]

HYDROGRAPH AT STATION RES4

'ﬂtx*x*x*xxxx*nx**xxx*xxx*x**nxxxx**xxxxxxuuxu*xxu*xnxx**unnx*xn**nx*x*xxuuxuuxxnxuxnu*x*xuunx*u**xxnxux*

X X
_J HON HRMN ORD OUTFLON STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA NON HRMN ORD OUTFLOW STORAGE  STAGE
X X
0 JUN 1200 1 0. 0 18.3 % 30 JUN 1520 101 0. 0 18.3 % 30 JUN 1840 201 2. 1.0 236
50 JUN 1202 2 0. 0 18.3 % 30 JUN 1522 102 0. 0 18.3 % 30 JUN 1842 202 2. 1.0 23.6
0 JUN 1204 3 0. 0 18.3 % 30 JUN 1524 103 0. 0 18.3 % 30 JUN 1844 203 2, 1.0 23.6
0 JUN 1206 4 0. 0 18.3 X 30 JUN 1526 104 0. 0 18.3 % 30 JUN 1846 204 2. 1.0 23.6
30 JUN 1208 5 0. 0 18.3 % 30 JUN 1528 105 0. 0 18.3 % 30 JUN 1848 205 2. 1.0 23.6
"o JUN 1210 6 0. 0 18.3 % 30 JUN 1530 106 0. 0 18.3 % 30 JUN 1850 206 2. 9 236
%0 JUN 1212 7 0. 0 18.3 X 30 JUN 1532 107 0. 0 18.3 % 30 JUN 1852 207 2. 9 236
50 JUN 1214 8 0. 0 18.3 % 30 JUN 1534 108 0. .0 18.3 % 30 JUN 1854 208 2. 9 236
"o N 1216 9 0. 0 18.3 % 30 JUN 1536 109 0. 0 18.3 * 30 JUN 1856 209 2. 9 23.6
70 JUN 1218 10 0. 0 18.3 % 30 JUN 1538 110 0. 0 18.3 * 30 JUN 1858 210 1. 9 236
10 JUN 1220 11 0. 0 18.3 * 30 JUN 1540 111 0. 0 18.3 * 30 JUN 1900 211 1. 9 23.6
0 JuN 1222 12 0. 0 18.3 X 30 JUN 1542 112 0. 0 18.3 % 30 JUN 1902 212 L. 9 236
0 JUN 1224 13 0. 0 18.3 X 30 JUN 1544 113 0. 0 18.3 * 30 JUN 1904 213 1. 9 236
0 JUN 1226 14 0. .0 18.3 % 30 JUN 1546 114 0. 0 18.3 X 30 JUN 1906 214 L. 9 23.6
=80 JUN 1228 15 0. 0 18.3 % 30 JUN 1548 115 0. 0 18.3 % 30 JUN 1908 215 L. 9 23.6
70 JUN 1230 16 0. 0 18.3 % 30 JUN 1550 116 0. 0 18.3 % 30 JUN 1910 216 L. 9 23.6
30 JUN 1232 17 0. 0 18.3 % 30 JUN 1552 117 0. 0 18.3 % 30 JUN 1912 217 L. 9 23.6
"0 Jun 123¢ 18 0. 0 18.3 % 30 JUN 1554 118 0. 0 18.3 % 30 JUN 1914 218 1. 9 23.6
10 JUN 1236 19 0. 0 18.3 * 30 JUN 1556 119 0. 0 18.3 X 30 JUN 1916 219 flz(a @ 23.4
10 JUN 1238 20 0. 0 18.3 % 30 JUN 1558 120 0. 0 18.3 X 30 JUN 1918 220 -—" 23.5
ul’\ THA $74N a1 4} N 10 7 ¥ INn THN VLnA 101 N N 10 T ¥ IA OTHM 10720 901 1 [e] N7 g
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18.3 % 30 JUN

18.3 * 30 JUN
18.3 * 30 JUN
18.3 ¥ 30 JUN
18.3 ¥ 30 JUN
18.3 * 30 JUN
18.3 * 30 JUN
18.3 * 30 JUN
18.3 x 30 JUN
18.3 ¥ 30 JUN
18.3 * 30 JUN
18.3 ¥ 30 JUN
18.3 * 30 JUN
18.3 * 30 JUN
18.3 * 30 JUN
18.4 % 30 JUN
18.4 x 30 JUN
18.4 x 30 JUN
18.4 % 30 JUN
18.4 * 30 JUN
18.4 ¥ 30 JUN
18.4 x 30 JUN
18.4 x 30 JUN
18.4 * 30 JUN
18.5 * 30 JUN
18.5 * 30 JUN
18.5 * 30 JUN
18.6 * 30 JUN
18.7 x 30 JUN
18.8 * 30 JUN
18.9 ¥ 30 JUN
19.1 * 30 JUN
20.5 ¥ 30 JUN
20.6 * 30 JUN
20.7 * 30 JUN
20.7 * 30 JUN
20.8 * 30 JUN
20.9 ¥ 30 JUN
21.1 % 30 JUN
21.2 ¥ 30 JUN
21.3 % 30 JUN
21.6 ¥ 30 JUN
21.8 x 30 JUN
22.0 % 30 JUN
22.3 x 30 JUN
22.5 % 30 JUN
22.7 * 30 JUN
22.8 ¥ 30 JUN
25.0 ¥ 30 JUN
23.2 x 30 JUN
23.3 * 30 JUN
23.4 % 30 JUN
23.5 % 30 JUN
23.6 % 30 JUN
23.7 ¥ 30 JUN
23.8 ¥ 30 JUN
23.8 * 30 JUN
23.8 * 30 JUN
23.8 ¥ 30 JUN
23.8 * 30 JUN
23.8 * 30 JUN
23.8 ¥ 30 JUN
23.8 ¥ 30 JUN
23.8 x 30 JUN
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213
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CETINE R 2 . .o v . Poava A -

30 JUN 1456- 89 18.3 * 30 JUN 1816 189

e R R R

- 0. .0 5. 1.0 23.8.% 30 JUN 2136 289 1. 90 A4 e
30 JUN 1458 90 0. .0 18.3 % 30 JUN 1818 190 5. 1.0 23.8 * 30 JUN 2138 290 1. 90 234
30 JUN 1500 91 0. .0 18.3 ¥ 30 JUN 1820 191 5. 1.0 23,7 * 30 JUN 2140 291 L. 9 23.4
30 JUN 1502 92 0. L0 18,3 x 30 JUN 1822 192 4. 1.0 23.7 ¥ 30 JUN 2142 292 1. 9 234

™30 JUN 1504 93 0. .0 18,3 * 30 JUN 1824 193 4. 1.0 23,7 % 30 JUN 2144 293 L. 9 234
30 JUN 1506 94 0. L0 18.3 x 30 JUN 1826 194 4. L0 23.7 * 30 JUN 2146 294 1. 9 234

i'..30 JUN 1508 95 0. .0 18.3 ¥ 30 JUN 1828 195 4. 1.0 23.7 ¥ 30 JUN 2148 295 L. 9 23.4
30 JUN 1510 96 0. .0 18,3 ¥ 30 JUN 1830 196 3o 1.0 23.7 * 30 JUN 2150 296 1. 90 234
30 JUN 1512 97 0. .0 18.3 ¥ 30 JUN 1832 197 3. 1.0 23.7 ¥ 30 JUN 2152 297 L. 90 234

~ 30 JUN 1514 98 0. .0 18.3 * 30 JUN 1834 198 3. 1.0 23.7 ¥ 30 JUN 2154 298 L. 9 234

30 JUN 1516 99 0. L0 18,3 % 30 JUN 1836 199 3. 1.0 23.7 * 30 JUN 2156 299 1. 9 234
30 JUN 1518 100 0. .0 18.3 * 30 JUN 1838 200 3. 1.0 23.6 ¥ 30 JUN 2158 300 {. 9 234

X X
%*X*HH*HH*****X**H*XH****X***********H*H***X*********HX*HX*XHH**#*X****X*XXXX*****H************X*****HX**X*******X**

CPEAK FLOW  TIME MAXINUM AVERAGE FLOW
- (cFs) (HR) 6-HR 24-HR 72-HR 9.97-HR
7. 6.03 (CFS) 1. . L. 1.
; (INCHES) 526 526 .52 .52
- (AC-FT) 1, 1. L. 1.
TAK STORAGE  TINE MAXIMUM AVERAGE STORAGE
™ (AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR
L. 6.03 L. 0. 0. 0.
hEAK STAGE  TIME HAXINUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 9.97-HR
23.84 6.03 22.37 20.75 20.75 20.75
CUMULATIVE AREA = .02 SQ MI
-
]
-
-
]
-
E
-
-
-

o1



“WaHRMN PER

201200
01202
801204
101206
101208
“$01210
01212
01214
1216
101218
01220
“)1222
101224
01226
01228
301230
21232
1234
101236
21238
01240
101242
V1244
-1246
01248
21250
1252
101254
11256
1258
301300
11302
w1304
701306
11308
™1310
101312
11314
-1316
301318
1320
w1322
301324
1326
328
301330
1332

L JEREY
301336
1338
w1340
301342
1344
1346
301348

1350
wa' 157

21

31

41

I

61

11

81

91
101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
501
311
321
531
541
551

361
571

STATION RES4

(1) INFLOW, (0) QUTFLOW
4. 8. 12. 16. 20. 0.

..............................

..............................

..............................

..............................

;o'uawwwwwwmmwwww(.omwwmwmmmmmmwa:mu;wcouommwrﬁmwmwmmmwmwmmwwmwwww

0. 0. 0. 0. 0. 0.
(S) STORAGE
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01356
“P1358
91400
01402
01404
191406
01408
1410
91412
1414
1416
101418
- 01420
i
*01424
1426
1428
101430
1432
1434
1436
11438
1440
101442
1444
1446
01448
1450
1452
201454
1456
1 JULT
791500
1502
1504
101506
11508
1510
1512
1514
1516
41518
11520
1522
111524
11526
1528
711530
11532
1534
01536
11538
™Wi540
01542
1544
Wis46
101548
1550
%1552
01554
1556
1558
1600

1602
LIV

591
601
611
621
631
641
651
661
671
681
691
701
I
121
731
141
151
761
171
781
191
801
811
821
831
841
851
861
871
881
891
901
911
921
931
941
951
961
971
981
991
1001
1011
1021
1031
1041
1051
1061
1071
1081
1091
1101
111
121
1131
1141
1151
1161
1171
1181
1191
1201
1211
1221
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..............................

. e e e e e e e e e s a e e e . e e e A e e e e e e e e s W e e e e e e e «
DL WU WU R U LN LN LN WL UL WL WL U UL WU WD U DL DWW U U U U DU DN U U WO WL

..............................

..............................

..............................

..............................



.....

01608
01610
201612
01614
01616
101618
101620
01622
01624
01626
01628
01630
01632
01634
101636
01638
01640
101642
01644
01646
01648
01650
01652
01654
01656
1658
201700
01702
1704
201706
21708
-1710
01712
NTL4
-1716
01718
1720
w1722
101724
1726
1728
01730
1732
") 734
01736
11738
1740
91742
1744
w1746
301748
1750
-1752
201754
1756
1758
01800
1802
1804
301806
1808
w1810
301812

1814
w1014

PPN

1251
1261
1271
1281
1291
1301

0 1 P

1321
1331
1341
1351
1361
1371
1381
1391
1401

HIOT. o o o e e e e e

14201
14301
14401
14501
1460 1
1470 1
1480 I
1490 I
1500 I

L

152.0 I.

153.0 I

154.0 o
155.0 . I
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162.0
163.0
164.0
165.0
166.0
167.0
168.
169.
170.
171.
172.
173.
174.
175. 0

176. 0 .

177. 0

178. .0
179. . 0
180. .

8. ...
182.

183. .

184. . I
185. L1
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186. . I 0

187. I 0

188. I 0
189 TN
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vawan

01820
01822
701824
01826
"1828
701830
01832
1834
01836
91838
1840
01842
01844
1846
01848
91850
“®1852
101854
11856
1858
91900
91902
1904
191906
11908
1910
191912
)1914
1916
01918
21920
1922
701924
11926
1928
11930
11932
1934
01934
1938
1940
01942
11944
1946
111948
31950
1952
101954
11956
%1958
102000
12002
92004
02006
12008
%2010
12012
2014
2016
12018
2020
2022

2026
wmonno

asva

191, . o
192.
193.
194.
195.
196.
197.
198.
199,
200,

201. .

202.
203.
204.
205.
206.
207.
208.
209.
210.
211,
212.
213,
214,
215,
216.
217,
218.
219.
220.
221,
222.
223.
224.
225.
226.
227,
228,
229.
230.
231.
232.
233.
234.
235.
236.
237,
238.
239.
240.
241,
242.
243,
244,
245,
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248.
249,
250.
251,
252.
102024 253.
254.
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02032 257.
02034 258.
102036 259.
02038 260.
202040 261
2042 262.
02044 263.
2046 264.
02048 265.
02050 266.
2052 267.
02054 268.
02056 269.
2058 270.
102100 271.
92102 272.
2104 273.
102106 274.
92108 275.
2110 276.
102112 277.
12114 278.
%2116 279.
202118 280.
32120 281.
2122 282.
102124 283.
12126 284.
2128 285.
02130 286.
12132 287.
5134 288.
192136 289.
12138 290.
w2140 291,
202142 292.
12144 293.
w2146 294.
102148 295.
12150 296.
w2152 297.
02154 298.
12156 299.
2158 300.

10

10

10

I0 . . . . . . . .
1
10

I0

10 .
10 .S
10 .8
10 .3
10 . S
10 .95
10 . . . . . . . .S
10 . o e e e e e e e e S
10 . 8§
I0 .8
I0 .38
10 .S
I0 . 8
I0 .8
10 .8
I0 .8
I0 . . . . . . . .8
[0 . o e e e e e S
10 .8
I0 .S
10 .8
I0 <9
I0 .8
10 .S
10 .S
10 .8
I0 . . . . . . . .8
1 S
I0 .8
10 .S
I0 .8
I0 .S
I0 .8
I0 .S
I0 .38
I0 . . . . . . . .S
10------- ST JmTmmm e ST ST L Tmmmmm——— ST -8
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Gy

|

YEEORER KK KRR KKK RXK KEX XXX KRk XXX KKK K00 KKK XX XXX RKK KRX kRK XRX KKK KKK XXX RXX Rk kX KEX KXk XXX XX KkX kXX Xkk kX

i
XERRRRKRNRRKKX
X X
™Kk PIA X
X b 4
P$3$9959¢3 80441
£ g
38 K0 OUTPUT CONTROL VARIABLES
) IPRNT 3
- 1PLOT 1
QSCAL 0.
, IPNCH |
- 100T 21
158V1 1
‘ 158V2 300
- TININT 033
- HYDROGRAPH ROUTING DATA
39 RD MUSKINGUM-CUNGE CHANNEL
- L 655.
S L0067
N 015
- CA .00
SHAPE CIRC
| ) 2.00
- z .00
- COMPU
ELEMENT  ALPHA
-
- MATN 4.92
.
- HAIN 4.9

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

ROUTING

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT

CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

¥xx

TED MUSKINGUM-CUNGE PARAMETERS

COMPUTATION TIME STEP

N o1 DX PEAK  TIME TO VOLUME

PERK
(MIN) (FT) (CFS) (MIN) (IN)

1.25 1.89  327.50 7.20  364.27 .52
INTERPGLATED 70 SPECIFIED COMPUTATION INTERVAL

1.25 2.00 7.19  364.00 .52

PENTINUITY SUMMARY (AC-FT) - INFLOW: .6256E+00 EXCESS= .0000E+00 QUTFLOW= .6225E+00 BASIN STORAGE:

b
X¥x X¥x ¥XX ¥Xx XEX

- HYDROGRAPH AT STATION PlA

EAK FLOW TIME MAXIMUN AVERAGE FLOW

- (0FS) (HR) 6-HR 24-HR 72-HR 9.97-HR

7. 6.07 (CFS) 1. 1. 1. 1.
(INCHES) .524 524 .524 524
L for-rT) 1 1 i 1

MAXTHUN
CELERITY
(FPS)

5.78

.3074E-02 PERCENT ERROR:-

Ro-18



CUMULATIVE AREA = .02 5@ MI

XX KKK KEX RKE RER KRR XK KRR KR KKK XXX KEE RXK KRR ORKX XXX KX KXY KRE KKK FXX KKK KRR RKX XXk KR KRk KKK KKK XXX KKk Rk kkx

40 KK

42 K0

43 B8R

44 PH

45 LS

Xxx

KAKRRXRRRR KKK

X
¥
X

X

c2 *
X

j22322 2232239 ¢

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 1 PLOT CONTROL
@sCat 0. HYDROGRAPH PLOT SCALE

IPNCH 1 PUNCH COMPUTED HYDROGRAPH

I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT 033 TIME INTERVAL IN HOURS

SUBBASIN RUNGFF DATA

SUBBASIN CHARACTERISTICS
TARER .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ..ot e TR0 s

5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY
.39 J6 1,340 1400 1.4 156 169 2.01 .00

STORM AREA = .00

SCS LOSS RATE

STRTL .08 INITIAL ABSTRACTION

CRVNER 96.00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH

TLAG .61 LAG
33
UNIT HYDROGRAPH
93 END-OF-PERIOD ORDINATES

0. 0. 0. 0. L. I. L.
2. 3. 3. 3. 4. 4. 4.
4. 4. 3. 3. 3. 3. 3.
2. 2. 2. 1. 1. 1. 1.
I 1. L. 1. i 1. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0.

Xxx X¥x XXX k23]

HYNRNRRADPH AT STATIAN r2

=R I B e e P I e
. a m e e e w4

TP-49 ..ot
4-DAY  7-DAY 10-DAY
.00 .00 .00

2. 2.

4. 4.

2. 2.

1. 1.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

614



TOTAL RAINFALL = 1.65, TOTAL LOSS : .41, TOTAL EXCESS = 1.24

CEAK FLOW TIME

(CFS) (HR) 6-HR
4. 5.63 (CFS) L.
(INCHES)  1.225
(AC-FT) 0.

E ]
CUNULATIVE AREA =

-

MAXIMUM AVERAGE FLOW

24-HR 72-HR 9.97-HR
0. 0. 0.
1.225 1.225 1.225
0. 0. 0.

.00 84 MI

WK KR KKK XXX KKK KKK XXX OEXK XXX RKE XK KK XX XX KKK KKK KKK OXRX XXX KX XEE KKX XXX XXE KKK XXX KXX KXX XXE XKE XKk XXX KXX

b F332393333322381
X X
47 KK ¥ €2 X
L 3 ¥
(230239005809
-*49 K0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 1 PLOT CONTROL
- ascaL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
‘ 10Ut 21 SAVE HYDROGRAPH ON THIS UNIT
- 184v1 1 FIRST ORDINATE PUNCHED OR SAVED
134v2 300 LAST CRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
-
50 He HYDROGRAPH COMBINATION
- 1C0MP 2 NUMBER OF HYDROGRAPHS TO COMBINE
X¥x
-
XXX XX¥ b3 ¥ XXX XXx
- HYDROGRAPH AT STATION €2
'EAK FLOW TIKE MAXIMUN AVERAGE FLOMW
e (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
9. 6.03 (CFS) 2. 1. 1. 1.
(INCHES) .650 .650 650 650
b {ac-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .03 50 MI
-
i

R XRE RRK FXX KKK KRX KX Kk KKk XX XEX KK Rk KX KR KRR KX K6k Rk KKK XXk XKk KKX KKk Rk kX XX KRk Rkx KKK XXk kkX XXX

-
EXRRKFRRRRRRXK
* ¥
w51 KK ¥ (13
¥ %
FEXFRRRRRRRKRX
-
53 K0 QUTPUT CONTROL VARIABLES
IPRNT 3

- T3 NnT 1

PRINT CONTROL

QinT oNNTONS

6~-20



IPNCH I PUNCH COMPUTED HYDROGRAPH

- I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 I FIRST ORDINATE PUNCHED OR SAVED
1342 300 LAST ORDINATE PUNCHED OR SAVED
- TININT .03 TIME INTERVAL IN HOURS
- SUBBASIN RUNOFF DATA
54 B SUBBASIN CHARACTERISTICS
- TAREA .02 SUBBASIN AREA
PRECIPITATION DATA
-
55 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 . evvn eeenneennannns TPB0 ittt ceeiinn,
- S-MIN 1S-MIN 60-MIN  2-HR  3-HR  6-HR  12-HR 24-KR  2-DAY
39 .76 1.3 140 144 156 1.69 2.00 .00
- STORM AREA = .02
56 LS SCS L0SS RATE
- STRTL .08 INITIAL ABSTRACTION
CRYNBR 96.00 CURVE NUMBER
RTINP .00 PERCENT INPERVIOUS AREA
-
57 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 47 LAG
-
XXX
- UNIT HYDROGRAPK
73 END-OF-PERIOD ORDINATES
0. L. 2. 3. 5. 7. 9. 1.
- 18. 19. 20. 20. 20. 20. 19. 19.
15. 14, 12, 11 9. 8. 7. 7.
5. ‘. 4. 3. 3 3 2. 2
- 2, L. L. L. ! 1 L. 1
L. 0. 0. 0. 0 0 0. 0
0. 0. 0. 0. 0 0 0. 0
- 0. 0. 0.
Xxx X% ¥¥x X¥x *Xx
-
HYDROGRAPH AT STATION €13
@ TOTAL RAINFALL = 1.65, TOTAL LOSS = .41, TOTAL EXCESS =  1.24
EAK FLOK  TINE MAXIHUM AVERAGE FLOW
® (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR
18, 5.50 (CFS) 3. 2, 2. 2.
(INCKES)  1.228 1.229 1.229 1.229
- (AC-FT) L. L. L. L.
CUMULATIVE AREA = .02 S I
-
b

TP-49
7-DAY

14,
18.

[ R e R L ]

10-DAY
.00

16,
16.

Lo B e R )

XEXORKK KK KKX KX RRE KRR RXX KR KRR XXX XKk RRX KKK RRX KK Rk KK KX KKk RKX KKk RRX XXX KEX XKk KEX KX kKX KKK XX XXX XXX

-
LS 22E 2302 $1
¥ *
ity LY ¥ rie ¢

?6-21



.
60 K0
.
E
F
-eHe
-
XXX
[ ]
Ak FLOW
(CFS)
22.
-
-
-

f332222220 22843

QUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 1
ascaL 0.
IPNCH i
Iout 21
15AV1 1
[SAY2 300
TIMINT 033

HYDROGRAPH COMBINATION
ICOMP 2

XXX b2 23

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

NUMBER OF HYDROGRAPHS TO COMBINE

Xxx

HYDROGRAPH AT STATION 12

Xxx

TIME MAXIMUM AVERAGE FLOW

(HR) 6-HR 24-HR 72-HR

5.5 (CFS) 5. 3. 3.
(INCHES) .899 .900 .900
(AC-FT) 2. 2. 2.
CUMULATIVE AREA - .05 59 MI

kX%
9.97-HR
3.
900
2.

¥ORXX Rk xRk KR RRk Rk XKk KRk RXX KK XRK Rkk RXX KRk RRX RXF R Rk RkX Rk Rk KRk KRRk RRX Rk RXX kX Rkx kkx Xk Xkx kk

62 KK

64 K0

%5 RD

b322303082 5934
X X
x P2A ¥
¥ ¥
R 0xkkxk

QUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 1
QsCAL 0.
IPNCH 1
10UT 21
1AVl 1
ISAV2 300
TIMINT .033

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL
L 277.

S L0054

N 015

CA .00

SHAPE CIRC

WD 3.00

A .00

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED

TIME INTERVAL IN HOURS

ROUTING
CHANNEL LENGTH
SLOPE

CHANNEL ROUGHNESS COEFFICIENT

CONTRIBUTING AREAR
CHANNEL SHAPE

BOTTOM WIDTH OR DIAMET
SIDE SLOPE

ER

XY ¥

-2



CONTINUGITY SUMMARY (AC-FT) - INFLOW= .2294E+01 EXCESS= .0000E+00 OUTFLOW= .2293E+01 BASIN STORAGE:=

-
XX

-

weEAK FLOW

(CFS)

22.

a

-

-

ELEMENT  ALPHA
HAIN 4.73
MAIN 4.73

XxXx

HYDROGRAPH AT STATION

TIME

(HR) 6-HR

5.53 (CFs) 5.
(INCHES) .899
(AC-FT) 2.

CUMULATIVE AREA =

3%

COMPUTATION TINE STEP , .

M DT DX PEAK  TIME TO VOLUKE  MAXIMUM
PERK CELERITY
(MIN) (FT) (CFS) (HIN) (IN) (FPS)
1.25 .66 277.00 21.55  331.76 .90 6.97
INTERPOLATED TC SPECIFIED COMPUTATION INTERVAL
1.25 2.00 21.55  332.00 .90

.1864E-02 PERCENT ERROR= .0

Xx% XXx¥
P24
MAXIMUM AVERAGE FLOW
24-HR 72-HR 9.97-HR
3. 3. 3.
.899 .899 .899
2. 2. 2.
.05 S8 MI

XK R0k RRK XK KKK Kk Rk XKk KX XKk ok Rk 0 kX R Rk Rk Rk Xk Kk Rk KRR KX XEX KRk Xk Rk Rkx Xk Xk XXX Xxx

66 KK

68 K0

w9 BA

70 PH

133223332232323
X X
% £l %
X X
3322232322323

QUTPUT CONTROL VARIABLES

IPRNT 3
IeLoT 1
ascaL 0.
IPNCH 1
10Ut 2t
I5avi 1
I15AV2 300
TIMINT 033

SUBBASIN RUNGFF DATA

SUBBASIN CHARACTERISTICS

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

TAREA .00 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... v TR0 L TRHS
S-MIN I5-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.39 Jd60 134 1.40 144 .56 1.9  2.01 .00 .00 .00 .00 \ -



-r1Ls

12 UD

*xx

TOTAL RAINFALL =

-
OEAK FLOW

(CFS)
- 2.

SCS LOSS RATE

STRTL .08 INITIAL ABSTRACTION
CRVNBR 96.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH

TLAG 13 LAG
XXx
UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES
0. 2 3. 3. 2. 2.
0. 0 0. 0. 0. 0.
0.
XXX ¥ *¥x XXx
HYDROGRAPH AT STATION 3

TIME
(HR) 6-HR
5.13 (CFS) 0.
(INCHES) 1.235
(AC-FT) 0.

CUKULATIVE ARER =

1.65, TOTAL LOSS -

.41, TOTAL EXCESS - 1.24

MAXIMUM AVERAGE FLOW

24-HR 72-HR 9.97-HR
0. 0. 0.
1.238 1.238 1.238
0. 0. 0.

.00 5Q MI

W KK XK XRK KK KKX KKK XXX KKK KKK KK KKK KX KRR KX KKX KX XRE KEX XXX KKK KKK XXX XEX XKF XXX XXX RXX KKK KR KKK XXX XX

-
73 KK
-
bl R 1]
E J
-
-
76 HC
-
L
X¥x
-
EAK FLOW

W (rco)

KXXEEXFRREKE XL
* X
% Fl
¥ X
3323322225383

QUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 1
GSCAL 0.
[PNCH l

1oUT 21
ISAVL l
ISAV2 300
TIMINT 033

HYDROGRAPH COMBINATION

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
b 23
XXX XXX XXX X
HYDROGRAPH AT STATION 13
TIME MAXIMUM AVERAGE FLOW
(uo) £-up n4-UD 77-u0 o 07-up

Rb-24



(INCHES) 905
(AC-FT) 2.

CUMULATIVE AREA -

.906

.906 .906
2. 2. 2.
.05 84 ®I

XXX KXE KX XXX RRF KKK KKK XXk FKX KKk KKk Rk KK¥ KRk Rk XKk Rkk bk bkk Rk Kk Kk KX Rk Kk X0k KKE XK Rk KXk xkk Rk kX

-
(0308208941
X X
.77 KK * RESS *
X %
b398 30295941
-
79 KO QUTPUT CONTROL VARIABLES
IPRNT I PRINT CONTROL
- IeLeT 2 PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
IPNCH 1 PUNCH COMPUTED HYDROGRAPH
- IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
Isav2 300 LAST ORDINATE PUNCHED OR SAVED
- TIMINT .033 TIME INTERVAL IN HOURS
- HYDROGRAPK ROUTING DATA
80 RS STORAGE ROUTING
- NSTPS | NUMBER OF SUBREACHES
ITYp ELEV TYPE OF INITIAL CONDITION
RSVRIC 11.24 INITIAL CONDITION
- X .00 WORKING R AND D COEFFICIENT
81 SV STORAGE 0 A .2 3 .5
whe
82 St ELEVATION 12.00 13.00 14.00 15.00 16.400
wwBd Sl LOW-LEVEL OUTLET
ELEVL 12.24 ELEVATION AT CENTER OF OUTLET
CAREA .06 CROSS-SECTIONAL AREA
- coaL .60 COEFFICIENT
EXPL .50 EXPONENT OF HEAD
w4 SS SPILLKWAY
CREL 16.00 SPILLWAY CREST ELEVATION
SPHID 12.29 SPILLWAY WIDTH
- cogw 2.70 WEIR COEFFICIENT
EXPH 1.50 EXPONENT OF HEAD
- *XX
COMPUTED OUTFLOW-ELEVATION DATA
-
OUTFLOW .00 .00 A2 13 .15 .18
ELEVATION 12.00 12.24 12.39 12.43 12.49 12.58
-
QUTFLOW .62 .86 1.50 2.73 4.717 7.80
ELEVATION 16.01 16.04 16.09 16.16 16.25 16.36
-

17.00

21
12,74

12.02
16.49

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

.21
13.05

17.64
16,64

%
13.75

24.85
16.81

.58
16.00

33.84
17.00

Rb-2S



OUTFLON .00 .00 12 13 15 18 21 2 27 37

- ELEVATION 12.00 12.24 12.39 12.43 12.49 12.58 12.74 13.00 13.05 13.75
STORAGE .16 .3l .92 .52 .53 .55 .56 .59 .62 .65
- QUTFLOW .40 .50 .58 .62 .86 1.50 2.13 4.77 7.80 12.02

ELEVATION 14.00 15.00 16.00 16.01 16.04 16.09 16.16 16.25 16.36 16.49

- STORAGE .69 T4 .79
OUTFLOK 17.64 24.85 33.84

ELEVATION 16.64 16.81 17.00
-

PP 09 E 5205307252500 000030022003 253 000200020520 323300 2003000020t ot ettt oot oe ot e v oo eeot et e isssotoivsees:

- HYDROGRAPH AT STATION RESS

$3239393 0030732032023 3 3038003300890 320332¢ 3883033233330 33203200 ¢23 3003303383303 333888092933033023833332082993009523333¢¢%2]

- X X
DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORD OQUTFLOW STORRGE  STAGE
b3 X
w0 JUN 1200 I 0. 00 12,0 ¥ 30 JUN 1520 101 0. .0 12,0 * 30 JUN 1840 201 6. 6 163
30 JUN 1202 2 0. L0 12,0 % 30 JUN 1522 102 0. .0 12.0 ¥ 30 JUN 1842 202 6. b 16.3
0 JUN 1204 3 0. 00 12,0 * 30 JUN 1524 103 0. L0 12,0 x 30 JUN 1844 203 5. 6 16.3
=0 JUN 1206 4 0. L0 12,0 % 30 JUN 1526 104 0. L0 12,0 % 30 JUN 1846 204 5. 6 16.3
30 JUN 1208 5 0. .0 12,0 * 30 JUN 1528 105 0. .0 12,0 ¥ 30 JUN 1848 205 5. 6 16.2
0 JUK 1210 6 0. 00 12,0 ¥ 30 JUN 1530 106 0. L0 12.0 * 30 JUN 1850 206 4. 6 16.2
.o JUN 1212 7 0. L0 12.0 x 30 JUN 1532 107 0. .0 12,0 x 30 JUN 1852 207 4, 6 16.2
30 JUN 1214 8 0. .0 12,0 % 30 JUN 1534 108 0. .0 12,0 * 30 JUN 1854 208 4. 6 16.2
0 JUN 1216 9 0. .0 12,0 * 30 JUN 1536 109 0. L0 12,0 ¥ 30 JUN 1856 209 4. 6 16.2
w80 JUN 1218 10 0. L0 12.0 % 30 JUN 1538 110 0. .0 12.0 ¥ 30 JUN 1858 210 4. 6 16.2
30 JUN 1220 11 0. .00 12.0 % 30 JUN 1540 111 0. L0 12,0 x 30 JUN 1900 211 3. 6 16.2
0 JUN 1222 12 0. L0 12,0 % 30 JUN 1542 112 0. L0 12,0 % 30 JUN 1902 212 3. 6 16.2
0 JUN 1224 13 0. 00 12,0 % 30 JUN 1544 113 0. .00 12,0 ¥ 30 JUN 1904 213 3. 6 16.2
30 JUN 1226 14 0. L0 12,0 ¥ 30 JUN 1546 114 0. .00 12,0 ¥ 30 JUN 1906 214 3. 6 16.2
0 JUN 1228 15 0. L0 120 % 30 JUN 1548 [15 0. L0 12,0 ¥ 30 JUN 1908 215 3. 6 16.2
-0 JUN 1230 16 0. .0 12,0 % 30 JUN 1550 116 0. L0 12,0 ¥ 30 JUN 1910 216 3. 6 16.2
30 JUN 1232 17 0. 0 12.0 x 30 JUN 1552 117 0. .00 12,0 ¥ 30 JUN 1912 217 3. 6 16.2
0 JUN 1234 18 0. .0 12.0 * 30 JUN 1554 118 0. 00 12,0 x 30 JUN 1914 218 3. 6 1622
=0 JUN 1236 19 0. L0 12,0 % 30 JUN 1556 119 0. 0 12,0 ¥ 30 JUN 1916 219 2. 6 161
30 JUN 1238 20 0. .0 12.0 * 30 JUN 1558 120 0. .0 12,0 ¥ 30 JUN 1918 220 2. 6 161
10 JUN 1240 21 0. L0 12,0 * 30 JUN 1600 121 0. 00 12,0 * 30 JUN 1920 221 2. b 1601
w0 JUN 1242 22 0. L0 12,0 x 30 JUN 1602 122 0. .00 12,0 x 30 JUN 1922 222 2. 6 16,1
30 JUN 1244 23 0. L0 12,0 ¥ 30 JUN 1604 123 0. L0 12,0 ¥ 30 JUN 1924 223 2. 6 1601
10 JUN 1246 24 0. 0 12,0 * 30 JUN 1606 124 0. L0 12,0 * 30 JUN 1926 224 2. 6 l16.t
w0 JUN 1248 25 0. .0 12,0 * 30 JUN 1608 125 0. L0 12,0 % 30 JUN 1928 225 2. 6 1601
30 JUN 1250 26 0. 00 12,0 x 30 JUN 1610 126 0. .0 12.1 * 30 JUN 1930 226 2. 6 161
0 JUN 1252 27 0. L0 12.0 x 30 JUN 1612 127 0. L0 1201 % 30 JUN 1932 227 2. .6 16.1
g0 JUN 1254 28 0. L0 12,0 x 30 JUN 1614 128 0. L0 12,1 % 30 JUN 1934 228 2. 6 161
30 JUN 1256 29 0. L0 12,0 x 30 JUN 1616 129 0. 0 12.1 % 30 JUN 1936 229 2. 6 1601
0 JUN 1258 30 0. 0 12.0 * 30 JUN 1618 130 0. L0 12,1 * 30 JUN 1938 230 2. S5 161
@0 JUN 1300 31 0. .00 12,0 * 30 JUN 1620 131 0. L0 12,1 % 30 JUN 1940 231 2. 50 161
30 JUN 1302 32 0. 0 12,0 * 30 JUN 1622 132 0. L0 1201 % 30 JUN 1942 232 2. 50 6.t
0 JUN 1304 33 0. L0 12,0 X 30 JUN 1624 133 0. 0 1201 % 30 JUN 1944 233 2. S 16l
w0 JUN 1306 34 0. .00 12,0 % 30 JUN 1626 134 0. 00 12,1 x 30 JUN 1946 234 2. S 16l
30 JUN 1308 35 0. L0 12,0 % 30 JUN 1628 135 0. .0 12.1 ¥ 30 JUN 1948 235 2. .9 16.1
0 JUN 1310 36 0. .0 12.0 ¥ 30 JUN 1630 136 0. 0 12.1 % 30 JUN 1950 236 2. S 16
™0 JUN 1312 37 0. L0 12,0 x 30 JUN 1632 137 0. .0 12.1 % 30 JUN 1952 237 2. 5 161
30 JUN 1314 38 0. L0 12.0 x 30 JUN 1634 138 0. L0 12,1 ¥ 30 JUN 1954 238 2. S 16t
{0 JUN 1316 39 0. 0 12,0 ¥ 30 JUN 1636 139 0. 00 12,2 % 30 JUN 1956 239 2. 5 161
w) JUN 1318 40 0. L0 12,0 * 30 JUN 1638 140 0. 0 12,2 ¥ 30 JUN 1958 240 1. 5 161
30 JUN 1320 41 0. 00 12,0 x 30 JUN 1640 141 0. .00 12,2 ¥ 30 JUN 2000 241 1. S5 161
0 JUN 1322 42 0. L0 12,0 x 30 JUN 1642 142 0. 00 12,2 % 30 JUN 2002 242 L. S 1601
w) JUN 1324 43 0. 0 12,0 * 30 JUN 1644 143 0. 0 12,2 % 30 JUN 2004 243 1. .5 6.l
30 JUN 1326 44 0. 0 12,0 % 30 JUN 1646 144 0. 00 12,3 % 30 JUN 2006 244 . ) 16.1
@ JUN 1328 45 0. .0 12.0 ¥ 30 JUN 1648 145 0. 00 12,3 % 30 JUN 2008 245 } 1.(p —2(0 16.1
w0 TN 10 44 a n 17 0 % I THN TAGN (44 n n 17 4 % 0 TN ONTA D44 T c 14



i0 JUK
-0 JuN
30 JUN
0 JUN
-0 JUN
30 JUN
0 JUN
-0 JUN
30 JUN
0 JUN
-0 JUN
30 JUN
i0 JUN
-0 JUN
30 JUN
0 JUN
w0 JUN
30 JUN
0 JUN
) JUN
30 JUN
10 JUN
g0 JUN
30 JUN
0 JUN
() JUN
30 JUN
0 JUN
a) JUN
30 JUN
0 JUN
w0 JUN
30 JUN
O JUN
wg( JUN
30 JUN
0 JUN
w0 JUN
30 JUN
0 JUN
w0 JUN
30 JUN
0 JUN
8 JUN
20 JUN
0 JUN
o JUN
30 JUN
0 JUN
a0 JUN
30 JUN
0 JUN
g JUN

1334
1336
1338
1340
1342
1344
1346
1348
1350
1352
1354
1356
1358
1400
1402
1404
1406
1408
1410
1412
1414
1416
1418
1420
1422
1424
1426
1428
1430
1432
1434
1436
1438
1440
1442
1444
1446
1448
1450
1452
1454
1456
1458
1500
1302
1504
1506
1508
1510
1512
1514
1516

48
49
50
51
52
33
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
1
72
13
14
75
16
71
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

1518 100
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12.0 ¥ 30 JUN 1654

12.0 % 30 JUN
12.0 % 30 JUN
12,0 * 30 JUN
12.0 ¥ 30 JUN
12,0 * 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12,0 * 30 JUN
12.0 x 30 JUN
12.0 x 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 ¥ 20 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
[2.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 % 30 JUN
12.0 ¥ 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12,0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12.0 % 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 * 30 JUN
12.0 x 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
£2.0 ¥ 30 JUN
12.0 * 30 JUN
12.0 ¥ 30 JUN
12.0 ¥ 30 JUN
12.0 * 30 JUN
12,0 x 30 JUN
12.0 * 30 JUN

EY

1656
1658
1700
1702
1704
1706
1708
1710
1712
1714
1716
1718
1720
1722
1724
1726
1728
1730
1732
1734
1736
1738
1740
1742
1744
1746
1748
1750
1752
1754
1756
1758
1800
1802
1804
1806
1808
1810
1812
1814
1816
1818
1820
1822
1824
1826
1828
1830
1832
1834
1836
1838

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
i
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
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12.6 * 30 JUN 2016 249

12.8 *

12.
13.
13.
13.
13.
13.
14.
14.
14.
14.
15.
15.
15.
15.
16.
16.
16.
16.
16.
L6.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
3
3

16
16

16.

9
1
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6
6
6
6
6
6
6
6
6
6
6
5
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b3

&

30 JUN 2018

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN

2020
2022
2024
2026
2028
2030
2032
2034
2036
2038
2040
2042
2044
2046
2048
2050
2052
2054
2056
2058
2100
2102
2104
2106
2108
2110
2112
2114
2116
2118
2120
2122
2124
2126
2128
2130
2132
2134
2136
2138
2140
2142
2144
2146
2148
2150
2152
2154
2156
2158

250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
213
274
275
276
277
218
219
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
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16.1
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
i6.
16.
16,
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
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F2223323233333222238282338883833 P02 Se2 222 SSTLIITIETIFIISIPLLISLLLIFIIIP 23333323823 L0CLEILLL 2292200222283 3 SRR 2238884

L

PEAK FLOK

(CFS)

- 19.

-

PERK STORAGE

(8C-FT)
- .

TINE
(HR)
5.70

TIHE
(HR)

579

(CF3)
(INCHES)
(AC-FT)

6-HR
4.
706

6-HR

(i

HAXIMUK AVERAGE FLOW
24-HR
2.
.106
2.

72-HR
2.
706
2.

MAXIMUM AVERAGE STORAGE
24-HR
0.

12-RR
0

9.97-HR
2.

706

2.

9.97-HR
0

Yo-21



EAK-STRGE  TIME MAXIMUM AVERAGE STAGE
s (FEET) (HR) 6-HR 24-HR T2-HR 9.97-HR
16.68 5.70 15.38 14.04 14.04 14.04

- CUMULRTIVE AREA - .05 94 HI

) K628



WRHRMN PER

301200

1202
1204
301206

1208
1210
301212

1214
w216
301218

1220
!222
301224

1226
wl228
301230

1232
81234
301236

1238
ol 240
301242
- 1244
-l 246
301248
. 1250
i 252
301254

1256
ol 258
301300
. 1302
w304
301306
. 1308
1310
301312
. 1314
-i3l6
301318
;1320
-l 322
301324
. 1326
ol 328
301330
;1332
334
301336
. 1338
el 340
301342
1344
i 346
301348
o 1350
o 152

21

31

41

SI

61

11

81

91
101
I
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
501
S1I
521
531
541
551
561
571

STATION RESS

(1) INFLOW, (0) OUTFLOM
4. 8. 12. 16. 20. 2.

..............................

L e e e . s e e e e A e e A & 4w w e e oa e e e e e e e e e e e e w e a s s e s s e A s
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1356
o358
301400

1402
LI
301406

1408
w410
301412
- 1414
w416
301418
- 1420
w1422
301424
. 1426
478
301430

1432
w434
301436
. 1438
w1440
301442
- 1444
w446
301448
- 1450
452
301454
- 1456
sl 458
301500
. 1502
w504
301506
- 1508
w510
301512
. 1514
w1516
301518

1520
1522
301524
. 1526
1528
301530
. 1532
] 534
301536
. 1538
w540
301542
- 1544
o] 546
301548
. 1550
w552
301554
- 1556
am] 558
301600
- 1602
st A04

391
601
611
621
631
641
651
661
671
681
691
101
ni
121
131
141
7151
761
771
781
191
801
811
821
831
841
851
861
871
881
891
901
911
921
931
941
951
961
971
981
991
1001
1011
1021
1031
1041
1051
1061
1071
1081

1091

1101
111
1121
1131
1141
1151
1161
1171
1181
1191
1201
1211

1221
1221

..............................

..............................

..............................

..............................
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OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TG

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED T0

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

STATION

D123

CH1A

D4

D4

RES4

P14

€2

2

13

¢i2

P24

El

El

RESS

PEAK
FLOW

16.

16.

19.

18.

22.

22.

22.

19.

FLOW IN CUBIC FEET PER SECOND

RUNOF

TIME IN HOURS,

TIME OF

PEAK

5.50

5.50

5.50

5.50

6.03

6.03

5.50

5.53

5.53

5.13

AVERAGE FLOW FOR MAXIMUM PERIOD
R 24-HOUR

6-HOU

2.

2.

F SUMMARY

AREA IN SQUARE MILES

1.

1.

72-HOUR

1.

1.

BASIN
AREA

.02

.02

.00

.02

.02

02

.00

.03

.02

.05

.05

.00

.05

.05

HAXTHUM
STAGE

23.84

16.68

TIME OF
MAX STAGE

6.03

5.70
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SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
- INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAK  TIME TO  VOLUME DT PEAK  TIME TO
- PEAK PEAK
(NIN)  (CFS) (NIN)  (IN)  (MIN)  (CFS)  (MIN)
£ ]
CHIA MANE 170 16.37  330.7¢ 1.23 200 16.35  330.00
e

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1226E+0l EXCESS:

PLA  MANE 1.89 7.20 364,

-
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6256E+00 EXCESS:

P24 HANE .66 21.55 33l

L]
CONTINUITY SUMMARY (AC-FT) - INFLOK= .2294E+0f EXCESS:

-
¥¥% NORMAL END OF HEC-1 **x

.0000E+00 OUTFLOW= .1225E+01 BASIN STORAGE:

27 .52 2.00 7.19  364.00

.G000E+00 OUTFLOW= .6225E+00 BASIN STORAGE=

76 .90 2.00 21.55  332.00

.0000E+00 QUTFLOW= .2293E+01 BASIN STORAGE:

YOLUME

(IN)

1.23
.1911E~02 PERCENT ERROR= 0
.52
.3074E-02 PERCENT ERROR- .0
.90

.1864E-02 PERCENT ERROR-= .0

R3S
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A. INTRODUCTION

1. Land Use

Grandview Subdivision site is located 1/4 mile north of Patterson Road, east of 28 Road

in the City of Grand Junction. The 64.8 acre site was formerly know as "Fox Estates."

The existing land use is agricultural and contains one single family dwelling and two out
buildings. The topography of the site is relatively flat and gently slopes towards the
southwest at a average rate of 1%. The historic use of the site has been crop
production. The site has little vegetation éxcept for a grove of cottonwood trees near the

single family residence.

The proposed use of the site calls for the ultimate development of 200 single family
‘building sites on the 64.8 acres. The resulting density is 3.1 dwelling units per acre.

Lots range in size from 8,000 square feet to 12,500 square feet. The proposed zoning
for the parcel is RSF-5.

The surrounding land uses of the site are primarily single family developments on
moderately sized lots. Some acreage sized parcels adjoin the site to the north on 28
Road. Land to the south consists of a large parcel which currently has no development

plans. Land to the west consists of single family residential lots. ' To the east the

- Matchett Village Development which is currently in the County review process. This

development consists of mixed single family, multi-family and non-residential uses. There
are no existing non-residential uses in the surrounding area. Figure 1 shows the site with
the surrounding zoning and land uses.

2. Access

Primary access to the site is gained from 28 Road runs north\south along the west side

- of the site.  Patterson Road located 1/4 mile to the south serves as a major east/west
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Figure 1
Surrounding Land Use and Zoning




arterial roadway in Grand Junction and connects 28 Road to the Other access is gained
from Ridge Drive, Hawthorn Avenue and Cortland Avenue. Figure 2 shown the current
street configuration in the general area of the site. The intersections of 28 Road and
Ridge Drive and 28 Road and Hawthorn Avenue will be studied for traffic impact in this
report as well as a traffic signal warrants énélysis at the intersection of 28 Road and
Patterson Avenue. The existing and proposed street alignment for 28 Road and Ridge
Drive, 28 Road and Hawthorn Avenue and Patterson Avenue and 28 Road are shown in
Figure 3 , Figure 4 and Figure 5.

B. ROADWAY IMPROVEMENTS

Improvements to the roadway system are to be hadé due to the proposed development.
Additionally, improvements will be made to the east side of 28 Road by widening the
pavement by 9’ and adding a 2’ vertical curb and gutter section where 28 Road is
adjacent to the planned development. Currently, a curb and gutter section is located on
the west side of 28 Road adjacent to the existing development. This improvement to 28
Road will provide curb and gutter on both sides of 28 Road. This addition will improve

the drainage on 28 Road and provide a vertical barrier to traffic on 28 Road.
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Figure 3 _
28 Road and Hawthorn Avenue Intersection
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Figure 4
28 Road and Ridge Drive Intersection



o

avoy NUISy3LLYd

28 ROAD

Figure 5
Patterson Road and 28 Road Intersection



C. TRIP GENERATION AND DESIGN HOUR VOLUMES

1. Trip Generation Rates

Trip generation rates are provided in Trip Generation , January 1991, Institute of

Transportation Engineers. (see Appendix A)
Assumption is made that 1/2 of the daily trips generated by this development will use

Ridge Drive and 1/2 will use Hawthorn Avenue. The resultant pattern provides 100 lots
accessing 28 Road by Hawthorn Avenue and 1/2 accessing 28 Road by Ridge Drive.

" TRIP GENERATION RATE

Intersection | # of Ave Ave Peak Peak Peak Peak
| Lots | Day Day Hour Hour Hour Hour
Trips | (am) (am) (pm) (pm)
Trips Trips
Hawthorn\28 | 100 9.55 955 .76 76 1.02 102
Road
Ridge\28 100 9.55 955 .76 76 1.02 102
Road , _
28 Road\ 200 9.55 1910 .76 152 1.02 204
Patterson
Table A

2. Trip Distribution

Trip distribution on the new development was determined my available socioeconomic
and demographic data for the influence area and by site visits to determine the current
traffic flow and percentages of movements. Emphasis was given to fastest route to and
from the traffic génerators. Table B, C and D shown below represents the Trip

Distribution by percentages for the new development.



Trip Distribution for Hawthorn and 28 Road Intersection

To and From Hawthorn North via 28 Road . 2%
To and From Hawthorn South via 28 Road ‘ 94%
To and From Hawthorn West via Hawthorn 4%
~ . 100%
Table B

Trip Distribution for Ridge and 28 Road Intersection

To and From Ridge North via 28 Road 2%
To and From Ridge South via 28 Road 94%
To and From Ridge West via Ridge 4%
3 100%
Table C

Trip Distribution for 28 Road and Patterson Road Intersection

To and From 28 Road(at new devel.) West via Patterson | 29%

To and From 28 Road(at new devel.) East via Patterson | 71%

‘Table D

Note: These percentages determined
by on site traffic count for Ave AM
and Ave PM Peak Hour.



3. Trip Assignment

The following Figure 6 shows the new development traffic assignment in the developmentl
vicinity based on the Trip Distribution discussed above.

N N 2] {£27
RIDGE DR. H(Csza?[s]{‘t}

e C&D[11] {73

R (z9l 2] {2%
HAWTHORNE AVE. — . (38) [ 3] 42
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DeAD eND
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PATTERSON ROAD

Ave Day () Peac am [ | Peark PM 35§

Figure 6
Trip Assignment for the New Development



10-34 URBAN STREETS

WORKSHEET FOR FOUR-LEG INTERSECTIONS Page 1

Location: Z Dae 5 25 Bn Name: ?%@7’

HOURLY VOLUMES A M

Grade - % @
stopsy | — — — N=[Z] :
YIELDC Vie Vi Vi i N
J 7 \>- * vg
N=[Z] - A N=[Z]
v,
Grade — % /A i Grade %
v, major rcac
v o~ 2B E
A [ e o
\ o
T | sTorX
N={Z] V-v,V,|YIEELDZ
—_——— Date of counts: (.4/7,7
minor road Time Pericc: 7{"2[\ 8.0
Y oee Average Running Speec: 20
PHF: el
Grade %
VOLUME ADJUSTMENTS
; : ! ! i i
Movement No. 1203 ¢ 5767 8 9|0 11 i

s 242 )97

Velume (vph) 4 14‘(:; n
s

Vol. (pcph), see Table 10-1 _ !

|
|=—=79 5 3|z /0

VCLUMES IN PCPH

ps<z (.1

NA
4 /j ‘ //g
4 T
— v ovy v,
TN
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UNSIGNALIZED INTERSECTIONS

- 10-35

WORKSHEET FOR FOUR-LEG INTERSECTIONS

Page 2 -

STEP 1: RT From Minor Street

.

| Viz
-

Conflicting Flows, V

Critical Gap, T, (Tab. 10-2)
Potential Capacity, ¢, (Fig. 10-3)
Percent of ¢, Utilized

~ Impedance Factor, P (Fig. 10-5)

Actual Capacity, ¢,

1/2V,+ V.=V,
2885+ 42=_77.5 vpn
__£_<_(sec)
,ZﬁO_Q pcph
(v9 Je)X100=_+ B o
Po=—29
= L0200 peph

1/2V,+V,=V_,
_O'_*-—/s:—évph
_S:S_(sec\,
Cpl;’:'zm??cph
("1:/Cp1:)x';00=__4_0___%

P, =_ wdhrd

12 =Coa =ZQ_QQ pcph

i

STEP 2: LT From Major Street f V, — V,
Conflicting Flows, V., V,+V,=V, V,+ V.=V,

. 7/ = 41 // van ) - /’( /Q veh
Critical Gap, T, (Tab. 10-2) £ (seq) S < (e

-Potential Capacity, ¢, (Fig. 10-3)
Percent of c, Utilized
Impedance Factor, P (Fig. 10-5)

Actual Capacity, c.,

= iZQ Pcph

(vVo/€,q) X 100 = WA

C 1=Z@>_pcph

P
(Vi/G) X0 =_2 2> %
Pl = a

STEP 3: TH From Minor Street

|
l VH

Conflicting Flows, V,

Critical Gap, T, (Tab. 10-2)
Potential Capacity, c, (Fig. 10-3)
Percent of ¢, Utilized
Impedance Factor, P (Fig. 10-3)
Actual Capacity, ¢,

Cop = 00 pcph
(Vg/Cpg) X 100 = = %
P,=_.99

Cma = s X P X P,

$$7, = QQO X

172V, +V.~V +V +V.,+V =V
[+ )s - [+
7/ - 4C— 4 2 vph

.0 (sec?

o = pcph

pll

(Viy/Cur) ¥ 100 = .S o
P, =_ 99,

Cn1 Coy # P, X Py

2
1

STEP 4: LT From Minor Street ‘] V. e

Conflicting Flows, V, Vgl(step3) -V, + V.=V Vi (step3. =V, +V, =V
% + 5 + {O =1uj)_vph )Z_* (*_i“—“g_z;\ph

Critical Gap, T, (Tab. 10-2) _Q_‘_é (sec) (25 (se:

Potential Capacity, ¢, (Fig. 10-3) | c,; =220 peph Coo=2E2 Dcph

Actual Capacity, ., Crmy = Cp X Py X Py XPl,z(P:: Crig = Copo ¥ Py K Py XPXP,

/L(ﬂfg\ %@OX \ 720 —/<J 7'7\(

ﬂx qx*-.f.i(pcph

‘1

Lxgxﬂ (peph)
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10-36 - URBAN STREETS
WORKSHEET FOR FOUR-LEG INTERSECTIONS Page 3
SHARED-LANE CAPACITY
v, +v,
Coy where 2 movements share a lane

- (vi/cmx) - (v:/cm))

Vo =—v v,
s H 1S

where 3 movements share a lane

Cen = ) )
(vi /cmx) - \V;/I C'm) - (vk/cmk,\’

MINOR STREET APPRCACH MCVEMENTS 7, 8,9

Movement “vipcrh) : C.{pcTh, Semipeph) S -z
7 v Y R N T R A A
; s %%z 7u b i
2 5 /000 77/ T il
MINCR STREET APPRCACH MCVEMENTS 10, 11, 12
Movement vizeoh) c.{pcTh : c.ipcpn) o= — Vv Zs
0 7z 70 Qi 41l A
: /’(:" 3 : /
€ Hm_ap a0 | )
2 10 jpoo Q4 | g04 p
MAJCR STREET LEFT TURNS 1, 4 |
Movement v (pcph) <. (peoh) i Ce=c. — Vv s
! 4 00D 990 #
COMMENTS: ‘ |

Levee o SELs\/CE oL

Y

2

T b

7 e AL ETRT c"’/{]::’ Vs

e fy\ P I fo; LS
Rl S o, =
DR = e /




3. 28 Road and Patterson Intersection

The 28 Road and Patterson intersection is a "T" intersection and will be analyzed as

unchanged from the current configuration using the developed traffic flow.



- UNSIGNALIZED INTERSECTIONS W% 0-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

ZLELB=77T
LOCATION: 7122 /[ 28 ED NAME: ?%/4%7-

HOURLY VOLUMES 4 VOLUMES IN PCPH

Major Street: ‘%‘7—22<Q’\J @ N

Grade — Vi \V
s v L N
o) 3 ————-\“\ 1 \'/._ \",Q !
' ; i i
Date of Counts: Cf 26/ PF _—— i
Time Period: 7. 2y ~& 20O, 2 )43
Average Running Speed: i
PHF: Crade_ %
VOLUME ADJUSTMENTS
Movement No. . i 2 3 4 ! : i 7 g

Volume (vph) | 20 = G
4

Vol. {pcph), see Table 10-1

STEP 1: RT from Minor Street ~V.

1/2V. =V, = L2 ~ —h'-—// 70:#’/ 02‘?5‘ A
T.= 5. S sec (Table 10-2) sy =__ZQ_:<:;‘: Tz 10-3)
Co =12, =ZZ02 pcph

Conflicting Flow, V.

Critical Gap. T, and Potential Capacity, c,

Actual Capaditv. ¢,

STEP 2: LT From Major Street | ;v

Conflicting Flow, V_ ‘ V.= Yo+ 45 —/4_.4 vph (V...

Critical Gap. T, , and Potential Capacity, <. 5’{56, (Table 1C-2) ¢, = Z‘ﬁ ocrn Tz 10-3)
Percent of c_ Ltilized and Impedance Factor (Fig. 10-5 (vu . X10= Zga?:o = j7

Actual Capacity, ¢, 1 Comsy = 2oy =_ﬁpcp’n

STEP 3: LT From Minor Street

Conflicting Fiow, V_ , 12V, SV AV Y __ﬁ /] ZO 2 o L = f E5H7 ~h (V..
Critical Gap. T. . and Pctential Caracity, ¢, T: =7 sec{Tabie 10-2) c,; .%_ -coh (Fig. 10-2

Actual Capacity, ¢, C,;=2.-XP,= ﬂxﬂ=_ﬁpqh

SHARED-LANE CAPACITY

SH = V-7 if lane is shared
(Vo/Cnr) = (¥a/Crg)
Movement No. (P ph) | c_(peeh) | civeoh) | ¢ | 2%
—

A\
W

~1

N
Q
O
\
N
W
N PR

o

S

NI\
\

N

AAJ

(o
OO

-3
e

ga |

o
4“4\‘\!‘




UNSIGNALL

ZED INTERSECTIONS

,WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION:

w{ o= CELODn) =,
A= <o /258 20

NAME: ﬁ /%Z/"

HOURLY VOLUMES

Major Street: ; %4’7_’ ron @

VOLUMES IN PCPH

I\ ————— V VV
=] ' M V. - eV ee— —S
Grade — Vi . "»—— Vi - -
% — ¥ "’\ Ko N={ — N 4
—\ 7 — (7

5" ! T
Y ~Z:00/

1g Speec: ‘

Date of Counss:
[ ) . . 7
iime Penod: __~
Average Runnin

o0
o

W T

Lin

PHF:

Crade

STCP - ag g9

. ik ar

-

VOLUME ADJUSTMENTS

Movement No. 2 3 4 3 7 a
— ( v . B g ,;/« 7
volume (vohn - . iy
; /)70 /4T FT

Yol. (peph), see Takbie 10-1 S

vy is o . fad? !
STE? 1: RT from Mincr Street i

.. .. - T S IA o . ..

Conflicting Flow. V', IV, FV.= ST D= “veh (Va)
Critical Gap. T, , and Potenial Capaciry, <. I.= <=e/‘ Tatle 1O-.) . =Z2C ZL 6o verh (Fig. 16-3)

Actual Capacity, ¢,

STEP 2: LT From Major Straet

Conflicting Fiow. V.

v, = /i7n=+ /47 /2//”7*1\,:_:}

Critical Gap, 7. . and Potential Capaary, o T.= 5/:“/ ec | -abxe 0-2Y e, _/:/.ftc: Fg. 10-3)
=
Zercent of ¢ Utilize< and impedance Facior (Fig. -3 v, ) Xi0= /"' ! _‘_:’fi
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F. TRAFFIC ACCIDENT REPORTS FOR PATTERSON AND 28 ROAD

1. Traffic accident reports for Patterson Road and 28 Road intersection are included in

Appendix B of this report.

G. TRAFFIC SIGNAL WARRANT ANALYSIS

A traffic signal warrant analysis is required on the intersection at Patterson Road and 28

Road to determine if a traffic signal is warranted at this intersection. The following

warrants analysis contained in the Manual on Uniform Traffic Control Devices, 1989, U.S.

Department of Transportation is used to determine this requirement.

Warrant 1
Not Met

Warrant 2
Met

Warrant 3
Not Met

Warrant 4
Not Met

Warrant 5
Not Met

Minimum Vehicular Volume
Vehicles per hour approaching the intersection from the minor street does

exceed 200 vehicles per hour.

Interupption of Continuous Traffic
Vehicles per hour approaching the intersection from the minor street does

exceed 100 vehicles per hour

Minimum Pedestrian Volume
Study shows that during 2- 2 hour periods (7:30 to 9:30AM and 4:30 to

6:30PM) a total of 3 pedestrians used the intersection each period.

School Crossing
No school crossing is located at this intersection, the nearest school is

located more than 1 mile from this intersection.

Progressive Movement
Platooning of vehicles on Patterson is provided by the signals at 27 1/2
Road to the west and 28 1/4 Road.



Warrant 6
Not Met

Warrant 7
Met

Warrant 8
Met

Warrant 9
Not Met

Warrant 10
Met

Warrant 11
Met

Accident Experience
Accident reports for the intersection show 6 accidents in 3 years which is
less than the minimum of 5 accidents in 1 year.

Systems Warrant
Patterson Road is a part of the highway system which serves as the

principal network for through traffic flow.

Combination of Warrants

Warrant 1 can be met using the .8 factor and Warrant 2 is met

Four Hour Volumes
Volumes fall below the line graph on figure 4-7, MOUTCD

Peak Hour Delay
All 3 items in this Warrant are met during the AM and PM volumes

Peak Hour Volume
One Hour Peak AM volume of 187 falls above the the curve on figur 4-5,
MOUTCD

Factors governing the selection of type of control show that a traffic actuated control may

be the type of control which may assist the left hand turn from the minor street (28 Road)

unto Patterson Road during the AM and PM peak hours.

H. CONCLUSIONS AND RECOMMENDATIONS

The intersections an Hawthorn and 28 Road and Ridge and 28 Road are within the LOS

A and will provide proper service with no further changes or improvements after the

~ proposed development is completed.



It must be decided by the City if a traffic signal at Patterson Road and 28 Road would
improvement of service. The Warrant Analysis shows that & of the Warrants are met
showing that a traffic signal of some sort be considered. Some movements would be
improved by the installation of a signal, others, while somewhat safer, would be
adversely effectéd and delayed. It is recémmended that a traffic accuated signal to
assist in the left hand turn from 28 Road onto Patterson Road be considered when actual
traffic conditions occur after build-out of partial build-out of the Grandview Subdivision.
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Single-Family Detached Housing (< 300 Units)

(210)

Average Vehicle Trip Ends vs:
On a:

Number of Studies:
Average Number of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday

348
206
50% entering, 50% exiting

Trip Genération per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

9.55 4.31 -21.85 ) 3.36

Data Plot and Equation

5,000

Average Vehicle Trip Ends

T=

(Subset of Data Plotted on Page 257)

o] 50 TCO

X Actual Data Points

Fitted Curve Equation: Ln(T) = 0.921 Ln(X) + 2.698

150 200 250 300
X = Number of Dwelling Units

Fitted Curve = ------ Average Rate

R2 = 0.96

Trip Generation, January 1991 258
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Single-Family Detached Housing (< 300 Units)
(210)

Average Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
A.M. Peak Hour of Generator

Number of Studies: 339
Averags Number of Dweliing Units: 190
Directional Distribution: 28% entering, 74% exiting

Trip Generation per Dwelling Unit
Average Rate Range of Rates _ Standard Deviation

0.76 0.33-2.27 0.91

Data Plot and Equation
(Subset of Data Plotted on Page 263)

400

Average Vehicle Trip Ends

T =

0 50 100 150 200 250 300

X = Number of Dwelling Units

Fitted Curve = =------ Average Rate

N Actual Data Points

Fitted Curve Equation: Ln(T) = 0.858 Ln(X) + 0.464 R2 = 0.89

Trip Generation, January 1991 264 Institute of Transportation Engineers




- Single-Family Detached Housing (< 300 Units)

(210)

Average Vehicle Trip Ends vs: Dwelling Units
~ On a: Weekday,
P.M. Peak Hour of Generator

Number of Studies: 357
Average Number of Dwelling Units: 183
Directional Distribution: 64% entering. 36% exiting

Trip‘Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

1.02 | 0.42 - 2.98 1.05

Data Plot and Equation

500 - (Subset of Data Plotted on Page 265)

Average Vehicle Trip Ends

T =

0 50 100 150 . 200 250 300

X = Number of Dwelling Units

Fitted Curve = ------ Average Rate

X Actual Data Points

Fitted Curve Equation: Ln(T) = 0.892 Ln(X) + 0.590 R? = 0.91

Trip Generation, January 1991 266 institute of Transportation Engineers
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2. Ridge and 28 Road Intersection

The Ridge and 28 Road Intersection is a "T" intersection which will become a standard
"Four Leg" intersection when the new development is constructed. It will be analyzed in
the constructed condition using the developed traffic flow.

Traffic volume for the left tum warrants a ieft turn lane from Hawthorn and 28 Road.
Volume of left turns are greatest from Ridge Drive onto 28 Road at the AM Peak Hour.
Standard criteria dictates a 2 minute storage at the Peak Hour. 2 (71/60) = 2.36 cars
therefor a left turn lane which stores 3 cars (75 feet long) is recommended. This would
necessitate moving the proposed median on Ridge back to allow a left turn lane in the

street section at 28 Road.



D. TRAFFIC VOLUME
1. Peak Hour AM Traffic Volume

The following Figures 7, 8, and 9 depict peak hour am total traffic volume for the existing
and for the Build-out condition. Existing traffic counts were taken June 27, 1994 for the
peak hour AM. Build-out counts were taken from the trip distribution and trip assignment

calculations shown earlier in this report.
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Figure 7
Peak Hour AM traffic Volume (existing and at buildout)
Hawthorn Ave\28 Road
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Peak Hour AM Traffic Volume (existing and at buildout)
Ridge Drive\28 Road
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Figure 9
Peak Hour AM Traffic Volume (existing and at buildout)
Patterson Road\28 Road



2. Peak Hour PM Traffic Volume

The following Figures 10, 11 and 12 depict peak hour pm total traffic volume for the
existing and for the Build-out condition. Existing traffic counts were taken June 27, 1994
for the peak hour PM. Build-out counts were taken from the trip distribution and trip

assignment calculations shown earlier in this report.
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Figure 10
Peak Hour PM traffic Volume (existing and at buildout)
Hawthorn Ave\28 Road
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Figure 11

Peak Hour PM Traffic Volume (existing and at buildout)
Ridge Drive\28 Road
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Figure 12
Peak Hour AM Traffic Volume (existing and at buildout)
Patterson Road\28 Road



E. CAPACITY ANALYSIS
1. Hawthorn and 28 Road Intersection

The Hawthorn and 28 Road Intersection ‘is‘ a "T" intersection which will become a
standard "Four Leg" intersection when the new development is constructed. It will be
analyzed in the constructed condition using the developed traffic flow.

Traffic volume for the left turn warrants a left turn lane from Hawthorn and 28 Road.
Volume of left turns are greatest from Hawthorn onto 28 Road at the AM Peak Hour.
Standard criteria dictates a 2 minute storage at the Peak Hour. 2 (71/60) = 2.36 cars
therefor a left turn lane which stores 3 cars (75 feet long) is recommended.
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UNSIGNALIZED INTERSECTIONS

- 10-35

WORKSHEET FOR FOUR-LEG INTERSECTIONS

Page 2

STEP 1: RT From Minor Street

.

J Vi,

Conflicting Flows, V.,

Critical Gap, T, (Tab. 10-2)
Potential Capacity, ¢, (Fig. 10-3)
Percent of c, Utilized
Impedance Factor, P

Actual Capadity, ¢,

(Fig. 10-5) -

1/2V,+V,=V,

}_4;&+ﬂ£a_=~_&f\’ph

_S__'_S_(sec)
=_%flpcph

(ve/cpe) X 100

Py=_. 79
0= o =-Z4OD peph

2 .

=_f a0

172V, +V,=V_,
O+ _Z?_ = _& vph
ié__(sec)
G2 = F70 pcph
(Via/C) X100 = £ G 9%
P.=_72

Corx = _770 peph

STEP 2: LT From Major Street { -V -, vV,
Conflicting Flows. V., V,+V, =V, Vet Vo=V,

71 26~ 187 O+ - FC o
Critical Gap, T, (Tab. 10-2) =Y (sec) _Si(se‘:)

Potential Capadity, ¢, (Fig. 10-3)
Percent of ¢, Utilized
Impedance Factor. P (Fig. 10-3)

Actual Capacity, ¢,

oy =_Z.Z_Q_pcph

2
(vi/c ) X100 =L =__%
P4=—zz_

Crs=C =..?_ZQ__pcph

=___qup'cph
(vi/c,) X100= £ S o
o<

Py=_of i

Cmy =€ = __iZOpcph

STEP 3: TH From Minor Street

m+ P4
v,

l VH

Conflicting Flows, V.,

Critical Gap, T. {7zb. 10-2)
Potential Capacitv. ¢. (Fig. 10-3)
Percent of c, Ltiiized
Impedance Facter. P (Fig. 10-53)
Actual Capacity, <.,

1/2V,+V,+V,+V -—\/ V.=V,
il - -

O -+ 7(/ 2 =F V\,ph
_@_(sec)

c?g=m_pcph

(ve/ o) X 100 = 2 SE o,

P,=
Cma = C s X P, XP,
7/6’ 7%0 X

79 x99 (pegn

1/2V, V.=V AV V-V =V,
O +9h+ 3 +

N U6+~ 5 =29/ ven
_Q_-Q(sec)

=Mpcph

(Vie/Cr) X 100= 257 ¢
po= .S

11

, XPXP,
.Qﬁ(a 200«
. ?Iq X 77 (peph)

STEP 4: LT From Minor Street

g

Lv iy

Conflicting Flows. V.

Critical Gap, T. (Tab. 10-2)
Potential Capacity, ¢, (Fig. 10-3)

Actual Capacity, <

Valstep3)+V,, =V, .=V
Zici 4_ ZA Zﬂﬂvph
(sec)
C,- = pceh
f‘i—ic_-xgzzp XP,, AP,
Aﬂy
Jﬂxix_'__’ﬁ(pcpn)

Vi (step 3V =V, +V, =V ..
29) -4 -2 8.
_Q_é; (sec)
=£20 pcph
SKXPXPyXP XD,

@QQ .@ﬁOxe
ﬁi _iﬁxﬁgt {pcph)




10-36 URBAN STREETS

WORKSHEET FOR FOUR-LEG INTERSECTIONS Page 3
SHARED-LANE CAPACITY
v, Vv,
Copy = ' where 2 movements share a lane
(vi/cmx) - (v;/c:ru)
v, + v, T v,
Copy = - ( where 3 movements share a lane
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MESA COUNTY LANDSCAPE SPECIFICATIONS (GUIDELINES)

DEVELOPED BY:

CURTIS E. SWIFT, HORTICULTURIST
TRI RIVER AREA EXTENSION SERVICE

These speciZfications were developed to updat

presently in use. The attached are not designed

T
prasently in use, but to supplement and update those sections deficient. Th
guidelines are designed to be used by developers, landscape architects/designe

2 landscaping specificatien
to totally replace specif

31 m W

contractors and cthers involved with the designing and installation of landscape

plant materials.

These specifications provide the most up~to-date guidelines available.
Updates will be provided as needed. These specifications were developed in
cooperation with Dr. James Feucht, Professor - Horticulture, C.S.U., Golden,
Co., and Dr. Jack Butler, Professor - Horticulture, C.S.U., Ft. Collins, Co.,
and area landscape architects/contractors. The detail drawings were done bv

Angeline Barrett.
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LANDSCAPING SPECIFICATIONS
FOR
MESA COUNTY, COLORADO

SECTICN T - GENERAL REQUIREMENTS

QUALITY CONTROL

a) Developer Responsibilities

1)

2)

-3)

4)

5)

Submit landscape and irrigztion design. plans during the review
process. These plans will show actual location and plants selecced.

Select and utilize plant material

s (to include grass) based on
soluble salt tests (soil tast analy

vsis), and available irrigacion.

Provide a listing of recommended salt tolerant and/or drought
tolerant plant materials to prospecctive buyers if moderace zo high
salt conditicns (above 4 =mmhos/cm)exist, or if Insufficient
irrigation water is available.

Developers will avoid mass plantings (monocultures) of single
cultivars/varieties of trees and shrubs to reduce endemic disease

and ipsect problems.

Select disease/insect resistant plants if feasible.

b) Laboratory Testing Services

Tests called for shall be made by approved laboratories with the
full cooperation of the contractor. The laboratory charzes, unless
otherwise specified, shall be borne by the owner.

c¢) Inspections

In addition to normal progress inspections, schedule and conduct the
following formal inspections, giving the owner or representative at least
24 hours prior notice of readiness for inspection:

D

4)

Inspection of plants prior to planting.

Inspection of plant locaticns to verify compliance with the drawings.
Final inspec:zion after completion of planting. Schedule this inspec-
tion sufficiently in advance, and in cooperaticn with the owner or
representative so that the final inspection mayv be conducted within

24 hours after completion of planting.

Final inspection at the end of the maintenance pericd, provided
that all previous deficiences have been corrected.

END OF SECTION




SECTION II - SITE CLEARING

CLEARING
a) Remove from the site trees, shrubs, etc. as indicated on the draw-
ings. Arborists doing the work shall be licensed by the City of

Grand Junction Forestry Board.

b) Clearing work shall be restricted to area within property lines or
within construction limits indicated on drawings.

c¢) No burning is allowed on site. All trees, shrubs, etc. will be trans-
ported to an approved disposal site.

PROTECTING EXISTING TREES

a) Heavy equipment will be kept off root zone areas of trees as much as
possible. Snow fence will be used, if necessary, to delineate this
area. )

b) Excavations necessarv for curbing, irrigation lines, etc. will be done
‘'with minimal damage to roots. Large roots defined as 2" or more in caliper

will not be cut.

c) Sprinkling lines will be installed under roots if necessary.

PRUNING EXISTING TREES

a) Trees to be saved as shown on drawings will be pruned to remove dead
wood and reshape where needed.

b) Arborist hired will be licensed by the Grand Junction Forestry Board.
A Class 'A' license is required. (Appendix Al).

¢) Guidelines of the National Arborist Association will be followed.
These include the fcllowing:

. 1) Remove dead, dying, diseased, interferring and weak branches.

2) All cuts must be made sufficiently close to the parent stem so
that the wound may heal. The branch collar will be taken into
account.

3) Cuts on all limbs one inch or more in diameter shall be dcne in
three stages to prevent splitting.

4) All branches 3% or more in diameter shall be lowered to the
ground with ropes.

5) Pruning tools shall be disinfected after each tree before moving
on to the next. Denatured alcohol, a 10 per cent bleach solution,
or other disinfectant will be used.

6) If tops or large side branches must be reduced, the drop crotch
method shall be used. The leader shall be cut back to a stroag
lateral branch 1/3 or more the size of the leader, avoiding any
stub.
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7 No spikes will be used for climbing live trees.
8) Pruning paints will not be used.

9) - Pruning cuts made in stone fruits will be treated with Mertect
340F or a paste made of water and benomyl (Benlate) to help pre-

vent Cytospora canker.

END OF SECTION

SECTION III - EARTHWORK

SOIL PREPARATION

a)

b)

c)

d)

e)

£)

g)

h)

Topsoil shall be a sandy loam, clay loam, loam, silt loam or sandvy
clay loam. It shall not have a mixture of subsoil and shall contzin

"no slag, cinders, stones, lumps of soil, sticks, roots, trash or ccher

extraneous materials larger than 1 inch in any dimension.

Soil preparation will consist of the addition of good quality organic
matter and nutrients (by means of commercial fertilizers), and tilling
to a depth of 4 to 6 inches. All areas to be seeded, sodded or used
as planting beds will receive this treatment.

L3
Good quality organic matter will be applied to the soil at the rzate of
3 cubic yards per 1,000 square feet of area (2.3 cu. meters/90 scuarsz
meters). Canadian/Michigan sphagnum peat moss is preferred, however,

manure or mountain peat can be used. Manure should be well composted
and NOT from a feedlot. Manures or mountain peat snould be shredded.

If mountain peat or barnyard manure is used, a soluble sal:t test
be done. Materials with a salt reading (EC=mmhos/cm) above 3 sha

not be used.

Phosphorus will be tilled into the soil (unless otherwise shown by soil
test) at a rate per 1,000 square feet as follows:

Superphosphate (0-18-0) - 20 to 30 lbs.
or
Treble Superphosphate (0-46-0) - 10 to 15 lbs.

Additional nutrients will be added according to soil test results
submitted through C.S.U. or a private lab.

Stones and other debris over one (1) inch in diameter will be removed.

The use of heavy equipment will be kept to a minimum to avoid roct and
trunk damage to existing trees.
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TOPSOIL

a) Topsoil brought to site shall be free of noxious weeds.

b) Topsoil shall have a low salt content. Samples will be tested by
C.S.U. Soil Laboratory, or private laboratory for soluble salts at
the expense of the contractor. Soil with an Ec¢ {mmhos/cm) above 3
will not be used without explicit written permission of consulting
horticulturist.

EXCAVATION

a) Areas to be sodded shall be graded 1% - 1!" below grade to allow
space for sod. The final grace with sod in place shall be ! to 1"
below sidewalks and drives.

b) Areas to be seeded shall be graded % to 1" below sidewalks and drives.

c) Areas to be planted will be zraded as shown on planting and grading
details.

d) Stockpile topsoil - first 2 inches taken ofi in separate pile and
replace as topsoil after final grading.

e) Stockpile excavated soil material satisfactory for backfill or fill
until required. Place, grade and shape stockpiles for proper drain-
age. .

f) Remove and dispose of material unsatisiactorv for backfill or fill,
trash and debris, and all excess material in appropriate off-site
landfills or dumping areas.

g) Keep excavations free of water while work is being performed.

h) Where underground streams or springs are found, provide temporary
drainage and notify owner or representative.

i) Excavate so that banks of excavation will not be undercut and strata
for foundations will not be disturbed.

j) Excavate unsatisfactory soil materials encountered that extend below
required elevations to the additional depth as directed by the owner
or representative.

k) Remove shoring and all form materials upon complecion of the work.

EXCAVATION FOR TRENCHES

Care will be taken to prevent damage to large roots. See Section II -
SITE CLEARING.

END OF SECTION




N

o5 - -

SECTION IV - CONCRETE FORM WORK

GENERAL

a) Care will be taken to prevent damage to large roots (2" or over in
diameter)

END OF SECTION

SECTION V - CAST-IN-PLACE CONCRETE

CURBING - MOWING STRIPS, ETC.

a) Concrete curbing will be installed in such a manner as to prevent
damage to large roots (2" or over) of existing trees. Notching forms
may be necessary

b) Deep roots interfering with proposed curbing will be wrapped with a
minimum of two (2) inches of biodegradable material prior to pouring
concrete. This will allow future root expansion.

¢) Large shallow roots interfering with proposed curbing will be protected
if at all possible. In these instances, an opening (gap) will be left
in curbing in lieu of cutting the root.
&

END OF SECTION

SECTION VI - FINISH GRADE

FINISH GRADE

a) All finish grading will be performed to the tolerances described.

b) Concrete, lumber, large stones and other debris will be removed to a
depth of 12 inches.

c) Fine Grading

Upon completion of finish grading, perform all fine grading required
in planting areas.

d) Shrub and ground cover planting areas:
Level of planting areas shall be 2 - 4" below grade level of lawn,
sidewalk, edging, etc. See Drawings for specific information. Plant-

ing areas will be covered with 2 - 4" of bark .wulch to bring up to
grade. (Appendix A2)

END OF SECTION
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SECTION VII - PLANTS & PLANTING

SOIL TESTS

A soil analysis will be done in accordance with C.S.U. S.A.# .500
to determine soluble salt and nutrient levels. Test will be done
by C.S.U. or a private laboratory facility. (Apvendix A3).

Deficient nutrients will be corrected with the addition of the
appropriate fertilizer materials.

Ornamentals and turf will be selected based on the soluble salt level
determined by the soil test. (Appendix A4a & 4b).

QUALITY ASSURANCE

a)

STANDARDS

All plants and planting material shall meet or exceed the specifi-
cations of Federal, State and County- laws raquiring inspec:tion for
plant disease, insect control and weeds. All piznts will be free
of insect and disease problems and guarantead healchy any mis-

shapen insect or disease infested, or non-thrif:zy plants will
be rejected. '

[
-

2) Quality and size of woody plants shall conform with the current
edition of 'Horticultural Standards' for number one grade nursery
stock as adopted by the American Association of Nurservmen.

3) All specifications of Article 26, Colorado Nursery Act, pertaining
to root spread, definitions, etc. will be followed.

4) All plants shall be true to name and one of each bundle or lot
shall be tagged with the name and size of plants in accordance with
the standards of practice of the American Assoclation of Nurserymen.
In all cases, botanical names shall take precedence over common
names.

PRODUCT HANDLING

a)

DELIVERY AND STORAGE

1) Deliver all items to the site in their original containers with all
labels intact and legible at time of owner or representative's
inspection.

2) Immediately remove from the site all plants which are not true
to name and all materials which do not complyv with the pro-
visions of this Section of the Specifications.

S
3) Use all means necessary to protect plant materials before, during
and after installation and to protect the installed work and

materials of all other trades.
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b)

Specific treatments of plants include the following:

Trees and shrubs will be delivered in the early morning.

a)
£forts will be taken to prevent wind burn of plant material
during transit from nursery to planting site.
b) Plant material will be placed in shade when arriving at destination.
¢) Care will be taken by nursery personnel to avoid damage to root
ball, trunk and branches. This will include rubbing due to improper
handling.
d) Broken branches will be properly pruned by nursery personnel using
the drop crotch method.
REPLACEMENTS

-In the event of damage or rejection, immediately make all repairs and
replacements necessary to the approval of the owner or representative
and at nc additional cost to the owner.

- LAWN GRASSES

a)

b)

GENERAL

L

ro
~

3)

6)

£

Grasses will be selected according to salt tolerance as determined
by soil test.

Seeding mixes for salt-affected (alkali) sites will be in accordance
with Colorado State University Extension Service SA #7.227 titled
"Growing Turf on Salt-Affected (Alkali) sites'. (Appendix A4b)

Seeding of cool season grasses will be done in late summer when
possible. Proper irrigation will be provided to allow establishment.

General soil preparation will be done in accordance with Section III
sub paragraph 1 'Soil Preparation'. Additional specs for seeding and
sodding will be done in accordance with following guidelines.

Specifications for buffalograss and grasses for naturalized areas
will be based on C.S.U. SA's #7.224 and $7.227. (Appendix AS & 4b)

Sod will be selected in accordance with salt level and tolerances
of sod selected (See Appendix A6).

KILLING EXISTING SOD

L

2)

Actively growing sod will be treated with glyphesate four weeks
prior to soil preparation work commencing.

Two treatments will be made. These will be made at 7 to 10 day
intervals.
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3) Dead sod can be stripped and removed from locaticn, tilled under
or cut with a verticut machine (before seeding).

4) 5S0il will be prepared in accordance with sectien on Soil Preparation,
Seeding and/or Sodding.

c) SODDING - SOIL PREPARATION/INSTALLING

1) GENERAL

Preparatory to sodding, all irregularities in the zround suriace
shall be corrected. Sticks, stones, debris and other similar
material more than one inch (1") in diameter shall be removed. Anv
objectionable depressions or other variances irsm a smooth grade
shall be corrected. Areas to be sodded shall te smooth before
any sodding is done. The soil will be worked w
but not tightly packed. If walking over the law
- more than 1" deep after the final working, the sci:l
with a roller.

at Zine. Thereafcer,
2 the manner of

2) The first strip of sod will be laid in a straiz
Aopendix A7).

the sod will be butted together tightly and laid
bricks in a wall. See figure on detail sheet. (

3) Fertilizing - nutrients will be added during soil creparation in
accordance with Section III-Earthwork. After laviag sod, periodic
fertilizer applications will be made to maintain zn attractive and
healthy lawn.

4) If sod and soil are moist, the sod can be lightlv rolled after it
is laid; if dry, rolling should be delayed uncil Zust before the
second watering.

5) The sod will be soaked thoroughly as soon as possitle after it is
laid. Sprinkler system, either new or old, will e in good working
order before any sod is planted. This will be demonstrated to
owner by contractor. As soon as watering is cocmpleted the first
time, a few strips of sod will be turned back anc the sod and soil
examined to be sure they have been soaked.

T

6) I1f weather is hot and dry, sod will 'be soaked as necessary. The

soil will be wet to 5-6" deep at each watering. Iz cool weather,
sod may not have to be watered more than once everw two or three
days.

7) Sod will be checked 14 days after being laid tc sz2 how well it
has knit. If sod is well knit, the grass will e watered as needed.
If blue areas occur, the lawn will be watered imme<iately.

d) SOD - KENTUCKY BLULECRASS

1) Kentucky Bluegrass (Poa pratensis; sod will not tz used if a soil
analysis indicates a salt level above 4 mmhos/cm znd poor subsuriace
drainage exists
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6)

7

8)
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- 4

Sod will be selected according to disease resistance to Melting

OQut disease, Dollar Spot Fungi, Stripe Smut and Fusarium Blight.

The percentage of bluegrass cultivars will be presented with bid to

assist in selecting sod. The percentage of grasses (determined from

seed planted) other than bluegrass will also be presented.

4

Sod will be cut, delivered and installed within 24 hours of harvesting.

Provide sod that is strongly rooted, free of weeds including undesirable
grasses. Provide only sod that is capable of growth and development
when planted (not dormant).

Standard size sections of sod shall be strong enough to support their
own weight when suspended vertically from a firm grasp on the upper
10% of sectiom.

When delivered, sod will be stored in the shade and the exposed sod
surfaces lightly watered. A moist burlap cover will be used to keep

the sod from drying.

od shall be free of glass, stones, diseases, nematodes, weeds and
nsect prcblems.

Soil thickness of sod shall not be less than 3/%" nor more than 1".

- SALT TOLZERANT

1Y)

2)

3)

.4)

w
~

6)

7)

Sod will be selectad based on salt level as dectsrmined by soil
analysis. C.S.U. SA#7.227 will be used as a zuice in selecting
grass types. (See Appendix A4b).

Sod will be selected according to disease resistance to Melting
Out disease, Dollar Spot Fungi, Stripe Smut and Fusarium Blight.
The percentage of bluegrass cultivars will be presented with bid
to assist in selecting sod. The percentage of grasses (determined
rom seed planted) cther than bluegrass will also be presented.

Sod will be cut. delivered and installed within 24 hours of harvesting.
Provide sod that is strongly rooted, free of wee

able grasses. Provide only sod that is capable ©
ment when planted (not dormant).

s including undesir-
£ growth and develop-

Standard size sections of sod shall be strong encugh to support their
cwn weight when suspended vertically from a firm 3grasp on the upper
10% of section.

when delivered, sod will be stored in the shade and the exposed sod
surfaces lightly watered. A moist burlap cover will be used to
keep the sod from drying.

Sod shall te free of glass, stones, discases, ncmatodes, weeds and
insect problems.
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£) SEEDING
1) Bluegrass (Poa pratensdis) alone will not be used if a soil test
shows an electrical»conductivity in excess of 4 mmhos/cm and
poor subsurface drainage exists. Grasses will be selected in
accordance with C.S.U. SA#7.227 (Appendix A4b). Colorado Depart-
ment of Agriculture specifications will be followed in regards
to viability and weed seed content.
2) Sprinkler system (if present) shall be tested and demonstrated
to owner as to effectiveness of water coverage.
3) Soil preparation - preparatory to seeding, all areas that have
been excavated will be thoroughly soaked to settle f£ill dirt.
After settling, top soil will be added and firmed before seeding.
A disk, rototiller or other appropriate piece of equipment will
be used to work the soil to a depth of five to six inches. The
soil surface will be smooth with few clods bigger than one inch
in diameter remaining.
The soil will be well worked and left firm, but not packed. If
walking over the lawn site leaves footprints more than one inch
deep after the final working, the soil can be firmed with a roller.
4) Fertilizing - a starter fertilizer (e.g. 18-46-0) will be applied
at the rate recommended on the bag. The fertilizer will be raked
or otherwise worked into the soil surface before seeding.
5) Watering -~ frequent light watering will be made - as many as 3 or &
a day - until seed has germinated.
TREES, SHRUBS AND GROUNDCOVERS
a) GENERAL

1)

Standards/quality of plant materials will be in accordance with
Section VII - Plants & Planting Subsection - 2 - Quality Assurance

Plant nursery stock immediately upon delivery to site and approval
by the owner or representative.

Regularly water all nursery stock in containers and place them in
a cool area protected from the sun and drying winds.

Do not fertilize young trees or shrubs until the following spring.
Do not add fertilizer to backfill.

Backfill soil will be prepared by thoroughly mixing 1/3 coarse
decomposed organic matter or Canadian/Michigan spaghnum peat to
the existing soil. This backfill will be tested to determine the
soluble salt level before use.
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* b) CONTAINER GROWN AND BALLED AND BURLAPED

D

2y

3)

4)

5)

The planting hole will be made 2 - 4" shallower than the soil
ball ~ refer to detail drawings (Appendix A8).

Container grown plants - Containers will be slit on at least

three (3) sides if made of papermache, peat or wcod slats (baskets);
containers will be removed if made of metal, tarpaper or plastic.
Bottoms do not need to be removed. Papermache rims will be removed
to prevent any portion from protruding above ground and acting as

a wick, drying the soil ball.

For plants wrapped in burlap, leave the burlap in place except
for the top portion. Make sure twine around trunk is cut and
removed. Plastic burlap should be removed if possible to avoid
root girdling.

Wire and plastic netting used to hold soil ball togecher will
be removed from the top 2/3rd of the soil ball. {ippendix A9)

Rootballs will be scored with a knife vertically swvery 2 to 3
inches (circumference) equidistant around the ball. Cut to a
depth not to exceed 1'".

c) BARE-ROOT PLANTS

Bare-root:plants should be planted in spring onlv.

1)

2)

3)

4)

5)

6)

Holes for bare-root plants will be large enough to vermit the
roots to spread out without crowding or curving around wall of
hole. See detail drawing (Appendix AlQ0a & AlQb).

Backfill soil will be prepared by thoroughly mixing 1/3 coarse
decomposed organic matter to existing soil (if needed).

Plant will be set so that crown is at least 2 inches and no more
than 4 inches ABOVE surrounding soil or lawn level.

Add backfill until plant is anchored and will scand b5y itself.
Apply water slowly, using hose to work out large air pockets.

Add remaining backfill, sloping level up to crown. Settle soil
with water. DO NOT TAMP backfill.

Form a water basin just beyond edge of planting hole if in
planting beds. If in lawn area, DO NOT build basins. Basins

can be used in those instances where treces and shrubs are watered
with sprinklers independently of the lawn (i.e. on a separate
valve).
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LIGHTWEIGHT SOIL MIXES - CONTAINER GROWN STOCK

1) Dig a wide but shallow hole.

2) Remove container and split rootball with a sharp spade from the
bottom half-way up (Appendix 8h).

3) 'Butterfly' the split ball and plant being sure that no air space
occurs in the 'V' beneath the split ball. Be sure the crown of

plant is above final grade of lawn/planting area (Appendix 8h).

4) Backfill and water. Do NOT tamp backfill.
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d) PLANTING

1) Put enough backfill into the hole to hold plant in place. Add
water slowly, using a hose to work out large air pockets. When
water has receded, add remaining backfill and soak slowly again
with water. DO NOT TAMP backfill. Form a water basin just
beyond the edge of the planting hole if in planting beds. If in
lawn area, do NOT build basins.

2) In 5 - 7 days, fill the reservoir with water and resoak. Reapply
water only when the soil begins to feel dry at a 2" depth. Avoid
frequent, light waterings. '

3) After planting, apply bark mulch to a depth of 3-53". See Draw-
ings. Do not use plastic over roots unless of tvpe that allows
air to reach roots (e.g. Propex® ).

e) STAKING, GUY WIRES AND TREE WRAP

1) Note drawing details for specifics required for tree staking
(Appendix A8 and Al0).

2) All deciduous trees will be wrapped from the ground to the second
whorl of branches. A commercial treated wrap will be used.

3) Wrap will be applied on November 1 and removed April 1 (approxi-
mate dates). Trees will not be wrapped in summer.

4) Wrap will be attached with a single tack and staple at top and
bottom or masking tape will be used. Twistems, wire, twine or
strapping tape will not be used.

5) All B&R/container grown trees will be guyed using 2-3" wide strips
of carpet, nylon or indoor-outdoor carpet. Straps will be attached
as diagrammed (Appendix A8 & AlQO). Three wires will be used or
all B&B/container grown deciduous trees will be guyed using two
stakes in accordance with the drawings (Appendix A8d and e).

6) B&B conifers will be guyed using three wires in accordance with
detail drawing (Appendix A8f).

7) Bare root trees - less than 2 inches in diameter will be supported
with two wooden stakes driven into solid ground below planting
hole. Ties of broad, soft strapping such as a sctrip of indoor-
outdoor carpeting will be used to guy trees to guying wire. See
drawing for details. (Appendix AlQO).

Trees over 2 inches in diameter will be suppertad with 3 guys.
Guys will be attached to broad, soft strapping such as strips of
indoor-outdoor carpeting. Sece drawing for details. (Appendix 4).

8) Guys will be flagged to warn pedestrians. These will be of a
reflective quality visible at night.
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EXISTING TREES

Tile Aeration System -~ raising grade and hard surfacing.

1)

2)

3

Aeration system will be used around all existing trees when the
grade is to be raised, or a hard surface, i.e. concrete or asphalt,
is to be put over any area within a radius of % the height of the
tree.

Drain tiles or perforated drain tubes will be placed as shown in
the Drawings (Appendix All). Care will be taken so as to not
damage the roots of the trees that will remain.

| Sample Specs #1|

Tile - aeration system - under concrete, asphalt and any other
hard surface.

~a) Grading and preparation of areas to be hard surface © o owill

be done in such a manner that minimal crushing/damage of roots
will occur.

b) Areas after grading soil will be raked to ensure good air
infiltration.

c¢) Perforated corrugated pipe or perforated PVC - 2" diameter or
larger - will be used. The pipe will be laid on the raked soil
as indicated on diagram (Appendix All). Uprights (outlets)
will be installed where indicated. Uprights (outlets) will be
installed where indicated. Uprights will be PVC and extend
4 inches above finished grade. All joints will be glued
together using the proper materials.

d) Street outlets will consist of 4" solid PVC.

e) Wire mesh caps will be installed on all outlets and uprights.
This mesh will be fine and strong enough to prevent trash
from'plugging aeration system.

f) All lines will be installed so that they drain water away from
the tree trunk. Lines will be raised or lowered to accomplish
this.

g) The aeration system will be sunk 2" into the graded socil. A
2" layer of 3/4" gravel will be added. Eight inch wide strips
of Propex ) or other woven plastic material will be put over
the drainage system to prevent the poured concrete from plug-
ging the system.

h) Care will be taken to prevent crushing of the perforated pipe.
Damaged pipe will be replaced.

i) Only approved 'sterilants' will be used under hard surfaces to
control regrowth of weeds. Label directions will be followed
in regards to application rates and uses. Casoron ® ) is recom-
mended for this use.
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‘[Sample Specs 2 |

4) Tile - aeration system - when grade is raised

a)

b)

c)

d)

e)

£)

g)

h)

i)

3

Grading and preparation of areas to be raised in grade will
be done in such a manner that minimal crushing/damage of
roots will occur.

Areas after grading soil will be raked to ensure gocd air
infiltration.

Perforated corrugated pipe (2") or 2" perforated PVC will be
used. The pipe will be laid on raked soil as indicated on
diagram (Appendix Al2). These will tie in to a drywall at
the trunk and extend radially beyond the drip line.

Ends near drip zone will extend 4 inches above finished grade.
All joints will be glued using proper materials.

Wire mesh caps will be installed on all outlets and uprights.
This mesh will be fine yet strong enough to prevent trash
from plugging aeration system.

Perforated pipe will open into drywall every foot around well's
circumference. This pipe will be laid directly on disked original
grade.

With large trees a second set of radials will extend from drip
line halfway back to tree. These will.be open to surface at
drip line end.

All lines will be installed to drain water away from tree trunk.
Line will be raised or lowered to accomplish this.

Two inch (2") diameter gravel will be spread between and over
the tile system to a depth of : inches. Care will be taken
to prevent the crushing of the perforated pipe. Damaged pipe
will be replaced. A final layer of 3/4 inch gravel will be
spread and topped with a permeable material that will prevent
soil from filtering into the gravel layer and clogging the
pores necessary for air distribution. Propex ¥ or other such
material will be used for this purpose.

Fill dirt and top soil will be added to this tile/gravel system
according to the architect's specifications.

g) EXISTING TREES - LOWERING GRADE

1

2)

Trees will be evaluated on site by a qualified horcticulturist as
to survivability based on amount of grade change.

Trzes to remain (after inspection) will:
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d)
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be treated in such a manner as to prevent damage to trunk and root
system. This will include keeping heavy equipment away from trunk
and out as far as possible beyond drip zone. Grading in this area
will be done by hand or small equipment.

have a terrace system designed according to root spread character-
istics of tree (Appendix Al2).

MAINTENANCE

GENERAL
Maintain all plantings starting with the planting operations and
continuing for 30 calendar days afcer all planting is complete and

approved by the owner or representative.

WORK INCLUDED:

1) Maintenance shall include all watering, weeding, cultivation,
spraying and pruning necessary to keep the plant materials in a
healthy growing condition and to keep the planted areas neat
and attractive throughout the maintenance periocd.

2) Provide all equipment and means for proper application of water
to those planted areas not equipped with an irrigation system.

3) Protect all planted areas against damage, including erosion and
trespassing and vandalism by providing and maintaining proper

safeguards.

REPLACEMENTS

1) At the end of the maintenance period, all plant materials shall
be in a healthy growing condition.

2) During the maintenance period, should the appearance of any plant
indicate weakness and probability of dying, immediately replace

that plant with a new and healthy plant of the same type and size

without additicnal .cost to the owner.

3) Replacements required because of vandalism or other causes beyond
control of the contractcr are not part of the contract.

EXTENSION OF MAINTENANCE PERIOD:

Continue the maintenance period at no additional cost to the owner

until all previously noted deficiencies have been corrected, at which

time the final inspection shall be made.

END OF SECTION
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A. Site and Project Description

1. Site Location:

Grandview Subdivision is located in the City of Grand Junction, County of Mesa, State of
Colorado, mere particularly being located in the W 1/2 of Section 6, T.1 S., R.1 E. of the Ute
Meridian.

Existing streets within the area of the project include 28 Road to the west and Patterson Road
to the south which runs west to east and is to be used as primary access to the site.

Grandview Subdivision is bounded to the west across 28 Road by the Spring Valley
Subdivisionand to the east, north and south by undeveloped lands. One quarter mile to the
south of the Subdivision is Patterson Road.

2. Description of Property:

The Grandview Subdivision Filing 1 contains apgroximately 11.4 acres including 3 acres of area
designated for open-space. Filing 1 contains 27 single family residential lots.

3. Description of Proposed Construction Activity:

Activity shall include the construction of roadway, water, sanitary sewer, storm sewer, irrigation,
dry utility infrastructures followed by the construction of 27 single family residential structures and
associated landscaping.

4. Proposed Sequence of Major Construction Activities:

Phase | Clearing and grubbing of proposed roadway alignments, storm water detention facilities
and disposal of construction debris.

Phase Il Construction of roadways to proposed subgrade elevations including cut and fill
activities as required. Excess embankment material to be stockpiled in designated areas.

Phase lil Utility infrastructures to be installed including storm sewers and culverts, swales and
permanent erosion control features.

Phase IV Curb, gutter and sidewalks installed.

Phase V Clearing, Grubbing and overlot grading of single or multiple lots as sales and market
conditions allow.



Phase VI Construction of single or multiple building structures as sales and market conditions
allow.

Phase VIl Final landscaping of individual lots as required by the project Covenants, Conditions
and Restrictions.

5. Estimate of Areas Subject to Clearing, Grubbing and Excavation:

Grandview Subdivision filing 1 contains a total of 11.4 acres. Construction Phases | through IV
will consist of approximately 5.15 acres. Phases V through VIl will consist of the residual area of
6.25 acres.

6. Preconstruction and Postconstruction Runoff Coefficients:

As defined in the Final Drainage Report For Grandview Filing 1 (References 9) the historic runoff
coefficients for the 2 year and 100 year storm events respectively are 0.22 and 0.28. With the
construction of proposed roadways coefficients are expected to increase to 0.40 and 0.49
respectively.

7. Soil Erosion Potential:

The site soils are classified as (Bc) Billings Silty Clay loam, 0 to 2 percent slopes which falls
within the hydrological soil group "C", (Rf), Ravola very fine sandy loam, 0 to 2 percent slopes
which falls within the hydrological soil group "B", and (Fc) Fruita and Ravola loams, 2 to 5 percent
slopes which falls in hydrological soil group "B".

Erosion of these soils during construction may be moderate if allowed to remain open with no
vegetation.

8. Existing Vegetation:

Vegetation consists primarily of row crops and pockets of grass ground cover. Isolated pockets
of wetland vegetation is found to exist within the existing irrigation and drainage channel along
the south boundary line of the project.

9. Storage of Fuel Oils, Chemicals, Fertilizers or Other Potential Pollution Sources:

The storage of fuel oils, chemicals, fertilizers or other potential pollutants is prohibited without
prior written notice to the owner by the contractor, subcontractor or other persons doing work
on the site. In the event in becomes necessary to store such items, storage areas shall be
designated. Storage areas shall be located above and away from drainages, waterways and other
apparent conveyance elements. Appropriate measures shall be taken to protect such areas from
spills or vandalism including but not limited to spill control berms and fencing.

10. Anticipated Non-Stormwater Components of Discharge:
Irrigation facilities include a pressurized under ground system supplied by a storage pond located

at the southeast corner of Filing One. Offsite residual irrigation runoff is collected and routed
underground to the storage pond upon entering the site.



11. Name and Location of Receiving Waters:

Receiving waters of the runoff from the site is first an existing storm water conveyance system
routed through Spring Valley Subdivision and eventually into one of the irrigation canals located
south of the site.

As defined in the detailed drainage study entitled "Flood Hazard Information, Colorado River and
Tributaries" (Reference 2), Grandview Filing 1 is not within the 100 and 500 year floodplains.

B. Management During Construction
1. Anticipated Problems and Corrective (BMPs) Best Management Practices:

Structural Erosion Control Areas below the toe of fill siopes shall be isolated from fill areas by
the installation of prefabricated silt fences as shown on the Drainage and Grading Plan and as
detailed on the Erosion Control Plan. Straw bales shall be installed along side and rear yard
swales at the locations shown on the plans. Straw bale outlet barriers shall be installed
immediately below discharge points and pipe outlets.

Non-Structural Erosion Control Disturbed areas not designated for immediate construction or
permanent landscaping shall be temporarily re-vegetated. In the event construction activity
ceases for a period of 60 calendar days disturbed areas including cut and fill slopes shall be
revegitated with a annual and perennial seed mixture as indicated on the Erosion Control Plan.

Dust Abatement The contractor shall be required to provide a consistent and reliable source of
construction water. Watering to prevent dust shall be ongoing for the duration of the project. In
the event high winds and heavy traffic loads create a situation where watering by itself is not
sufficient the contractor is to apply an approved dust palliative other than or in addition to water.

Soil Tracking Access to Filing No. One shall be from 28 Road which is currently 2 lane asphalt
roadway. Where construction traffic enters or exits unimproved areas onto asphalted public
roadways a crushed rock construction staging pad shall be installed to minimize soil tracking.

Waste Disposal Construction debris shall be stockpiled in a central location. Debris shall be
removed from the site and disposed of at appropriate locations secured by the contractor.

Sedimentation Control The contractor shall be responsible for inspecting the entire site on a
weekly basis to ensure compliance and identify existing or potential sedimentation problems. The
Final Drainage Reports For Grandview Subdivision (Reference 8 and 9)identifies the 2 existing
drainage ditches which will be used for stormwater runoff and detention. Based on field
investigations the mannings (N) value for each approaches 0.08. These drainages will provide
an excellent sediment control and filtering effect and are to be maintained in their natural state.

Final Stabilization and Long Term Management

The project’s Covenants Conditions and Restrictions (Reference 12) obligate each lot owner to
fully landscape front yard within 60 days and the rear yard within 1 year from the issuance of a
Certificate of Occupancy. Other areas including open-space are to be landscaped by the
developer and maintained by the Homeowners Association.



Permanent structural BMP'’s include pipe outlet protection, rip-rap over filter fabric and grassed
swales as shown on the Drainage and Grading Plan.

Inspection and Maintenance

The Contractor shall be ultimately respaonsible for compliance and maintenance during
construction. The owners representative and the contractor shall make weekly inspections of the
site to assure compliance and implementation of the proposed BMPs.
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1992,

2. Flood Hazard Information, Colorado River and Tributaries, Grand Junction, Colorado, prepared
for the City of Grand Junction and Mesa County, by The Department Of The Army, Sacramento
District, Corps Of Engineers, Sacramento, California, November, 1976.

3. Flood Insurance Rate Map, Mesa County, Colorado, (Unincorporated Areas), Community Panel
Number 080115 0480 C, Federal Emergency Management Agency, Map Revised July 15th, 1992.

4. Soil Survey, Grand Junction Area, Colorado, Series 1940, No. 19, U.S. Department of
Agriculture, issued November, 1955.

5. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, prepared
by Wright-McLaughlin Engineers, March 1969, Revised May, 1984.

6. Interim _Outline of Grading and Drainage Criteria, City of Grand Junction, July 1992

7. Douglas County Storm Drainage Design and Technical Criteria, Addendum A, Erosion Control
Criteria, prepared by HydroDynamics Incorporated, Parker, Colorado, October, 1992.

8. Grandview Subdivision Filing No. One Hydraulic Calculations prepared by HART GROUP, PC,
Engineers Designers Planners, A Division of LANDesign, Grand Junction, Colorado, July, 1994.

9. Master Drainage Report for Grandview Subdivision prepared by HART GROUP, PC, Engineers
Designers Planners, A Division Of LANDesign, Grand Junction, Colorado, July, 1994,

10. Subsurface Soils Exploration, Grandview Subdivision, Grand Junction, Colorado, prepared
by Lincoln-DeVore, Inc., Grand Junction, Colorado, August 3, 1993.

11. Colorado Department of Transportation, Erosion Control and Stormwater Quality Guide, Draft
version, November 27, 1992,

12. Declaration Of Covenants, Conditions, And Restrictions Of Grandview Subdivision,‘Recorded
in Book 2055, Pages 317 to 414 of the Mesa County Clerk and Recorders Cffice.
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EXHIBIT "A” - GRAND VIEW FILING ONE - August 12, 1894

ROADWAY IMPROVEMENTS
ITEM DESCRIPTION UNIT - QUAN: UNIT PRICE TOTAL
1 Excavation (& f 72385 $1.25 $9.043.75
2 Sub-Grade Preperation 8Y 7824 $1.95 $14.866.80
3 Class 2 Pit Run Gravel CcY 1850 $9.00 $16,650.00
4. Class 6ABC cY 1877 $18580 $36,574.50
5 Cverlot Grading oY 15000 §1.25 $18,750.00
& Grading C HBP TON 1140 $2£‘;.58 $28,070.00
7 36" RCP Strorm Sewer LF 219 | $42.00 $8,18.00
8 24" RCP Stom Sewer LF 229 $30.00 $6,870.00
9 18" RCP Strom Sewer LF 170 $25.00 $4,250.00
10 12" RCP Storm Sewer LF 62 $22.50 81 ,39&06
11 Strom Sewer Manholes éA 1 $1.200.00 $1,200.00
12 - Standard Inlets EA g $1,200.00 $10.800.00
13 Trench Compaction LF 580 $2.10 $1.428.00
14 18" Rip-Rap cY 100 $30.00 $3,000.00
15 Flared End Section EA 3 $200.00 380000
16 7-0° Curbwalk LF 2028 $16.00 $32.448.00
17 ° 6-8" Curbwalk LF 800 $15.50 $12,400.00
18 Fillets and Cross Pans SF 7736 $3.50 $27.078.00
19 Drainage Control Sir, EA 3 $2.500.00 $7,500.00
20 3" Pan LF 308 31050 $3,202.50
21 Traffic Control Signs ‘ EA 34 $126.00 $4.280.00
22 Adiust MH's & Valves EA 22 5135.00 $2.870.00

TOTAL ROADS ‘ $253,542.55




EXHIBIT "A" - GRAND VIEW FILING ONE -\yygust 12, 1994

SANITARY SEWER
ITEM DESCRIPTION UNIT QUAN. UNIT PRICE TOTAL
1 8" Sanitary Sewer Main LF 2233 $10.00 $22,330.00
2 4" Sanitary Sewer Main LF 1270 $8.25 $10,477.50
3 Standard Manhole EA 9 $1,250.00 | $11,250.00
5 Trench Compaction LF 3503 $3.50 $12,260.50
6 Pipe Bedding cY 1040 $8.00 $8,320.00
7 Pavemeﬁt Replacement LF 135 $24.00 $3,240.00
8  Join Existing . EA 1 $500.00 $500.00
TOTAL SANITARY SEWER $68,378.00
DCMESTIC WATER
ITEM DESCRIPTION UNIT  QUAN. UNIT PRICE TOTAL
1 8"PVC Water Main LF 1844 $14.50 $26,738.00
2 4" PVC Water Main LF 135 $7.50 $1,012.50
3 8" Gate Valve w/Box EA 9 $450.00 $4,050.00
4 4" Gate Valve w/Box EA 1 $250.00 $250.00
5  Join Existing Water Main EA 1 $3,500.00 $3,500.00
6 Service Connection EA 28 $335.00 $9,380.00
7  Trench Compaction LF 2925 $2.00 $5,850.00
8 Fire Hydrant Assembly EA 3 $1,250.00 $3,750.00
9 Asphalt Replacement . LF 25 $25.00 $625.00

TOTAL DOMESTIC WATER $55,155.50



EXHIBIT "A" - GRAND VIEW FILING ONE - ¥ust 12, 1994

MISCELLANEQUS
ITEM DESCRIPTION UNIT  QUAN. UNIT PRICE TOTAL
1 Design/Engineering LS $15,600.00
2  Surveying LS $6,000.00
3 Developer's Inspection Cost LS $5,000.00
4 Quality Control Testing LS - $6,000.00
5 City Inspection Fees LS $1,000.00
6 General Const. Supervision EA $10,000.00
TOTAL MISCELLANEOUS $43,600.00

GRAND TOTAL ' $420,696.05
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86/1994 16:45 2453876 - THOMAS A, LDGUEW PAGE 81

North Area Residents—Here's Something You Should Know .". .

A concemed group of your neighbors have been foliowing the development plans
far Matchett's Field (the large parcel of land east of 28 Rd. and north of Patterson Rd.).
Grand View, a 200 single family unit subcivision, will begin construction this year (see
map below). Please understand that we don't oppose the development. Grand View's
density (R3) is less than Spring Valley's, and the development group has a proven local
track record. Despite this, we feel that there are serious issues that must be addressed
to insure that all of us can maintain the same quality of life we now enjoy. Here are our
concems:

TRAFFIC: Primary acress to Grand View will be on 28 Road. Hawthome Ave. and
Ridge Ave. will be extended from Spring Valley into Grand View and will serve as the
only two entrances inta the subdivision. City planners estimate that a subdivision of this
size will add approximately 1,900 daily car trips on 28 Road. This impacts the
surrounding areas in four ways: 1) Increased traffic will make the intersection at 28 Rd.
and Patterson even more difficult to negotiate. 2) Safety of young children becormes an
issue if residents of Grand View choose to take Hawthome or Ridge through Spring
Valley to use the light at 27’4 Rd. and Patterson. 3) The elevated road bed at the south
end of 28 Rd. will aggravate an existing traffic noise problem for residents in that area.
4) All area streets and intersections will be impacted by an increase in traffic.
SCHOOLS: The school district estimates, rather conservatively, that Grand View will
add 111 students to our already overcrowded schools: 51 to Orchard Avenue (this will
push their enroliment to 100 over capacity}, 26 to East Middle, and 34 to GJHS. It just
seems irresponsible to ask our children to carry the burden of our prosperity.

PLEASE NOTE: The developers have petitioned for and have been primarily approved
for annexation to the city. The final vote on this will be during the city council meeting on
Wednesday. July 6th at 7pm in the City Auditorium. This is our last opportunity before
the annexation to voice our concems. Residents from Spring Valley, Crestview,
Ptarmigan Estates, Applecrest, Mantey Heights, and Crown Heights have agreed to
speak on your behalf, BUT your presence is still needed. Our experience shows us that
an auditarium full of concemed faces backing up the speakers sends a very powerful
message. Would you plan on being there? Because you have chosen to live in these
areas, we know that you care about your quality of life.

Questions? Call Janet Terry 245-8998
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REVIEW COMMENTS

Page 1 of 3

FILE #85-94 TITLE HEADING:. Preliminary Plan/Plat - Grand
View Subdivision

LOCATION: 28 & F 1/4 Roads

PETITIONER: Ben Carnes & Discovery 76 Corp.

PETITIONER’S ADDRESS/TELEPHONE: 2499 Highway 6 & 50
Grand Junction, CO 81505
243-0456

PETITIONER’S REPRESENTATIVE: - Tom Logue

STAFF REPRESENTATIVE: Michael Drollinger

NOTE: WRITTEN RESPONSE BY THE PETITIONER TO THE REVIEW COMMENTS IS
REQUIRED ON OR BEFORE 5:00 P.M., MAY 27, 1994.

U.S. WEST ' 5/4/94
Leon Peach 244-4964

New or additional telephone facilities necessitated by this project may result in a "contract” ‘
and up-front monies required from developer, prior to ordering or placing of said facilities. For
more information, please call: Leon Peach, 244-4964.

U.S. POSTAL SERVICE 5/4/94

Cheryl Fiegel 244-3435

1. Delivery options are centralized - preferred - immediate deliver - curbside or behind
sidewalk -50% complete prior to delivery.

2. Townhomes will need to be centralized due to parking concerns.

3. Condos must be centralized and customer provides the equipment.

CITY UTILITY ENGINEER , 5/9/94

Bill Cheney 244-1590

1. Show utilities for "Preliminary Plan" submittal as required in the SSID manual.

2. Sewer lines to be stubbed to the east property line for all future road extensions.

3 A portion of the sewer lines may have to be enlarged to accommodate development to
the east. Sewer system will pay for upgrades if needed.

4. More hydrants will be required than are shown on the "Utility Plan" which is O.K. since
the submittal is conceptual only.
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GRAND JUNCTION FIRE DEPARTMENT 5/6/94
George Bennett 244-1400

The fire hydrant placement for this subdivision needs to be reconfigured to meet with the
standards. These standards require that fire hydrants be placed at each intersection and no
greater than 500 feet apart thereafter. Please contact our office for assistance in placing the
fire hydrants.

MESA COUNTY PLANNING 5/11/94
Karl G. Metzner 244-1867

1. A Grand View Drive already exists at C.25 and 31.75.

2. If the cul-de-sac portion of Boeing Street is vacated, all of the street should be vacated.

3 Cortland Avenue right-of-way extension should be provided to connect future 28 1/4
Road to existing Cortland Avenue.

4. Recommend 3 lots adjacent to open space be deleted to create a larger and more
useable open space area around the pond.

UTE WATER DISTRICT 5/111/94

Gary R. Mathews 242-7491

1. Fire hydrants should be placed at intersections and no more than 500’ apart.

2. Water mains are installed 2-3 foot in oil on the North and East side of the street.
3. All valves are installed at the main line and fire hydrants are required to be valved.
4. Policies and fees in effect at the time of application will apply.

PARKS & RECREATION DEPARTMENT 5/12/94

Don Hobbs ‘ 244-1542

Dedication and development, to City standards, of a minimum of 5 continuous acres for a
public park should be part of this development. It would be desirable if this could be adjoining
to Matchett Village. ‘

GRAND JUNCTION POLICE DEPARTMENT 5/16/94
Dave Stassen ; 244-3587

In reference to the open space that runs along 28 Road, | would recommend that landscaping
be of that type does not totally block vision from 28 Road to the homes (i.e. intermittent trees
or shrubs as opposed to a solid wall of green). Keeping with this idea, if fencing is to be used
at this location, | would recommend a type that allows for unobstructed vision from the street
(wrought iron or similar in nature).

| would also suggest some low, decorativé, see through fencing around the irrigation pond to
keep children from the water.



FILE #85-94 / REVIEW COMMENTS / page 3 of 3

CITY UTILITY ENGINEER 5/17/94
Jody Kliska 244-1591

See attached comments, red-lined text and red-lined drawings.

CITY DEVELOPMENT ENGINEER 5/18/94
Michael Drollinger 244-1439

See attached comments.

MESA COUNTY SCHOOL DISTRICT 5/16/94
Lou Grasso 242-8500

See attached comments.



85-94 GRAND VIEW SUBDIVISION - 28 Road and F 1/4 Road
COMMUNITY DEVELOPMENT DEPARTMENT COMMENTS

1. Ridge Drive Boulevard - landscaping should be provided along
edges of roadway to provide screening between the roadway and
fences (rear vyards of adjoining residences). Provide 10 ft.
landscaping easement adjacent to roadway along with typical
planting detail. Street tree spacing should be no greater than 50
feet. As per the Ordinance, all landscaped areas must have an
underground, pressurized irrigation system.

2. A planting detail is required for all proposed landscaped areas
including the type and size of all plants.

3. The maintenance of all common private open space areas should be
the responsibility of the homeowner’s association.

4. The design and location of all landscaping must be such that
intersection sight distances are not impaired.

5. The "Entrance Feature" sign proposed is set back over 75 feet
from 28 Road. Given the location and distance, it is questionable
whether the sign will assist drivers to easily identify the
development . The developer should consider an alternative sign
location. Also, is a similar sign proposed for Hawthorne Drive?

6. Garfield View Subdivision Lot 1 (adjacent to Ridge Drive) -
proposed roadway is immediately adjacent to the lot, no screening
is proposed. A fence and/or screening should be provided to buffer
adjacent home from Ridge Drive. Issues regarding the driveway
location on the adjacent lot also need to be addressed (see
Engineer’s report). Applicant should attempt to arrange this with
homeowner. Details of any arrangement should be indicated on
plans.

7. At the time of final, the applicant should attempt to coordinate

"with adjacent property owners so that arrangements can be made to

vacate the entire length of Boring Street.

8. Twenty foot pedestrian access easements should be provided at
the ends of Dillon Court (between Lots 38 & 39) and Tamarron Ct.
(betw. Lots 7 & 8). The Tamarron Court easement should be
coordinated with the adjacent development to provide a linkage to
the proposed open space in Matchett Village.

9. '"Private Open Space" provided should be relableled as
"Irrigation and Stormwater Detention" unless the applicant has
plans to provide open space amenities within the area.

10. "Buffer and Landscape Area" along 28 Road should be redesigned
as a berm to adequately screen the homes along Grand View Circle.
Detention storage area capacity could be handled in below grade
structures (see engineer’s report). Area should be relabeled
"Detention Storage and Buffer Area". Regarding the police



- -
- department comments with reference to this area, we will be in

contact with the police to discuss our recommendation.

11. Disposition of small strip of land between Block 9, Lot 8 and
28 Road not indicated on plans.

12. Grand View Drive shall be extended as a stub street to the
southern property boundary (through Block 1, Lot 4)

13. A revised project narrative shall be provided.



May 17, 1994

REVIEW COMMENTS FOR: Grand View Subdivision #85-94

TYPE OF REVIEW: Preliminary Plans
REVIEWED BY: Jody Kliska
Site Plan

The median islands on Ridge and Hawthorne need to be dedicated to the homeowner’s
association and they will have maintenance responsibility.

Please adhere to the attached table for minimum curve radius. The radii on Grand
View Circle need to be longer or the curves bulbed out like a cul-de-sac.

Grand View should provide a connection to the south for future development of
adjacent property.

Street Details

The intersection of Ridge with 28 Road is of concern, particularly the complications
caused by the property immediately to the north. Because this property is not a part
of this development, the street intersection is slightly offset, and there is inadequate
right-of-way to continue the radius and sidewalk. Access to this property is a concern,
since their driveway is so close to the intersection. Is it possible to work with this
property owner to resolve this?

An R4-7 sign will be required on the median island. Because of the width of the
approach, the final plan should include a striping detail for better intersection definition,
at least a stop bar and double yellow stripe. The traffic evaluation for this intersection
should also include an analysis of the need for and the design of a left-turn lane,
including storage length requirements.

The 50’ sight zone from the curb line must be maintained - no trees, no obstructions
over 30" in height. Please note on the detail. The 40’ sight triangle must be observed
at other intersections within the project.

On section B-B, please note trees must be a minimum of 5’ from the back of walk.

Please show the dimensions of the entrance sign. The height above the roadway must
not exceed 30"



May 17, 1994

REVIEW COMMENTS FOR: Grand View Subdivision #85-94
TYPE OF REVIEW: Preliminary Plans

REVIEWED BY: Jody Kliska

page 2

On the final plans, the roadWay plans for the 28 Rd. widening must be shown and these
should address pavement markings as well.

Grading and Drainage Plan & Report

Page 9 of the interim outline for Storm Drainage allows the Rational Method for areas
up to 25 acres. This development exceeds that.

On the final plan, please provide a detail of the buffer and landscape area for use as
detention. Because of the proximity of Grand View Circle to 28 Road, the buffering will
be important for noise, headlights, and other distractions. The conceptual plan looks
like a series of detention areas. If so, how are these connected?

In the final plan and report, please verify the flows at the intersections of Tamarron
Drive at Ridge and Hawthorne are such that the v-pans will carry the flow.

At staff field review the suggestion of a regional detention facility in conjunction with

Matchett Village development was discussed. This should be considered prior to final
submittal.

Traffic

A traffic impact analysis is required for the final plan submittal. The SSID checklist with
notes is attached.
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FILE: 85-94-2

DATE: August 30, 1994

REQUEST: Final Plan/Plat Filing #1
Revised Preliminary Plan
GRAND VIEW SUBDIVISION

LOCATION: 28 Road at Hawthorn Avenue

APPLICANT: Donada Inc. c/o Don della Motte
' 634 Avalon Dr.
Grand Junction, CO 81501

e e
e T e

RIAE
2

EXISTING LAND USE: Vacant, except for a single family residence and two accessory
buildings

PROPOSED LAND USE: Single Family Residential

SURROUNDING LAND USE:
NORTH: Vacant/Single Family Residential
SOUTH: Vacant/Agricultural
EAST: Vacant/Agricultural
WEST: Single Family Residential

EXISTING ZONING: RSF-5

PROPOSED ZONING: No change

SURROUNDING ZONING:
NORTH: R-2 (County)
SOUTH: R-2/PR-16 (County)
-EAST: R-2 (County)
WEST: RSF-5

RELATIONSHIP TO COMPREHENSIVE PLAN:
No comprehensive plan exists for this area
STAFF ANALYSIS:

The site is located north of Patterson Road and east of 28 Road and consists of approximately



65 acres. The property was recently annexed into the City and is zoned RSF-5.

The petitioner is requesting Final Plat/Plan approval for Filing #1 consisting of 27 single family
lots. The street layout in Filing #1 (and in the remainder of the development) has been
modified since Preliminary Plan approval was granted in June (File #85-94). Section 6-8-
1(F) of the Zoning and Development Code permits the Administrator to require submittal of
materials to adequately review any changes to the to the plan and specify the process for
approval of the modifications (based on the scope of the change). The  petitioner has been
advised that a revised Preliminary Plan will be required to be approved by Planning
Commission illustrating all proposed changes. The applicant has submitted a revised
Preliminary Plan for the project for consideration by Planning Commission.

Revised Preliminary Plan

The major changes to the Preliminary Plan from the original are as follows:

1. The number of units has increased from 200 to 204 as a result of road realignments. The
gross density of the site remains at 3.1 units/acre

2. Tamarron Court cul-de-sac now designed as an "eyebrow".

3. Pagosa Court cul-de-sac (south of Hawthorn) shortened

4. Peak Court cul-de-sac eliminated, now an "eyebrow".

5. Cimarron Court/Pagosa Court (north of Hawthorn) reconfigured to loop road, renamed
Pagosa Drive.

There are also a number of other minor realignments/reconfiguration of the street network. The
plan should be revised to show a 30 ft. half-street ROW for Courtland Avenue consistent with
a draft Major Street Plan for the area.

The applicant has addressed other staff comments/recommendations regarding this submittal.

Final Plan - Filing #1

Filing #1 consists of 27 lots on 11.4 acres. An irrigation and drainage facility will also be
constructed in conjunction with Filing #1. The applicant has adequately addressed staff
comments/recommendations regarding this submittal.

STAFF RECOMMENDATION:

Staff recommends approval of the revised Preliminary Plan and Final Plan for Filing #1 subject
to the items identified above.

SUGGESTED PLANNING COMMISSION MOTION:

Mr. Chairman, on item #85-94-2, a request for revised preliminary approval and final approval
for Filing #1, I move that the application be approved subject to the conditions in the staff
report.
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STATE OF COLORADQO

COLORADO GEOLOGICAL SURVEY

Division of Minerals and Geology wv
Department of Natural Resources
1313 Sherman Street, Room 715
Denver, Colorado 80203

Phone (303) 866-2611

FAX (303) 866-2461 DEPARTMENT OF

A D NATURAL
. 30{ ) 5o RESOURCES
Roy Romer
Governor

James S. Lochhead
Executive Director

Michael B. Long
Division Director

August 30, 1994 MA-9§-0009 Site Geolonst

and Director

Mr. Michael Drollinger

City of Grand Junction

Community Development Department
250 North 5th Street

Grand Junction, Colorado 81501

Re: Proposed Grand View Subdivision Filing 1 -- North of Patterson Road and East of
28 Road, Northeast of the Hawthhorne Avenue Alignment, Grand Junction

Dear Mr. Drollinger:

At your request, we have reviewed the materials submitted for and made a field inspectiuon
of the site of the proposed first filing of the residential subdivision indicated above. The
following comments summarize our findings.

(1) The geologic conditions of this site are simple and straightforward, but may present
serious problems for housing construction if not considered adequately in overall
development planning and structural designs. The near-surface "soils" present are typically
relatively low density clayey materials derived from alluvium. These soils are subject to
settlement if loaded with relatively heavy or concentrated loads. These surficial materials
overlie Mancos Shale bedrock. The Mancos exhibits low permeability and, because of past
and present irrigation in the vicinity, a shallow perched water table occurs on the shale
bedrock. This condition can be expected to persist after subdivision buildout because of
landscaping irrigation in this and nearby contiguous subdivisions.

(2) Because of the conditions indicated above, the most suitable type of house design in this
subdivision will be a single story frame structure without a basement. Such buildings can be
safely founded on correctly sized conventional spread footings. Heavier structures will
require more elaborate (and expensive) foundation systems. Various options are adequately
discussed in the submitted Lincoln-Devore, Inc., report. In all cases, we recommend that



Mr. Michael Drollinger
August 30, 1994
Page 2

individual building sites be investigated by a qualified soils and foundation engineer prior
to selection of (each) foundation design.

(3) It will be most important to maintain good positive drainage away from houses. Roof
runoff and irrigation water should not be allowed to pond or puddle near foundations and
proper grades in the streets should be maintained to carry away storm runoff. This site in
its undeveloped condition is susceptible to shallow flooding during heavy storms and some
initial site regrading will be necessary to improve drainage prior to development as a
housing subdivision. If it has not been done already, a drainage plan that not only considers
drainage of this parcel, but also in contiguous properties should be made.

The recommendations made in the submitted Lincoln Devore, Inc., report are valid and
thorough and should be followed. If the recommendations made above are followed and
made conditions of approval of this proposal, then we have no geology-related objection to
it.




#85-94-2 FINAL PLAN/PLAT, REVISED PRELIMINARY PLAN
GRAND VIEW SUBDIVISION: 28 Rd. at Hawthorn Ave.
COMMUNITY DEVELOPMENT DEPARTMENT COMMENTS

Revised Preliminary Plan

1. The title of the drawing should be amended to read "Revised Preliminary Plan."

2. Ttems 12 and 18 on the Preliminary Plan Drawing Standards Checklist (copy attached) must
be indicated on the revised Preliminary Plan. These items were shown on the original drawing.

3. The tracts which will be under common ownership shall be appropriately labeled to reflect
their intended use. The tract between Grand View Circle and 28 Road shall be labeled as
"Detention Storage and Buffer Area." Tract "A" shall be relabeled "Private Open
Space/Detention/ Irrigation"; Tracts "B" & "C" shall be relabeled "Detention Storage and
Buffer Area." :

4. Twenty (20) foot pedestrian easements shall be identified on the Plan at the end of Dillon
Court between Lots 38 & 39 and between Lots 7 & 8 in Block 7 as required during the
preliminary approval process.

5. The full Ridge Drive ROW is not identified on the plans adjacent to 28 Road and shall be
indicated on the plans.

6. The existing Boeing Street cul-de-sac ROW should be identified on the plans and be labeled
as "to be vacated.”

7. The zoning district for the property should be identified on the plans (RSF-5).
8. The project density in the "Land Use Summary" table should be corrected to read "3.1".

9. The "Principal Building Setbacks" table incorrectly identifies the RSF-5 zone setbacks. The
table should be revised as follows:

RSF-5

Front yard: Local street - 45 ft. from ROW centerline
Collector street - 50 ft. from ROW centerline
Side Yard - 5 ft.
Rear yard - 25 ft.
NO lots permitted to front on Ridge Drive

Final Plat - Filing #1

1. Setback table on plat incorrect, should be revised as per comment #9 above.



2. Based on the revised preliminary plan submitted, will the name for Cimmaron Drive remain?
3. Landscape Plan (Sheet LS-2) -

a. General Notes - reference to "Mesa County Land Development Code" should be
deleted
b. "Type C" wall detail should be clearly labeled for  identification



FILE #85-94(2) / REVIEW COMMENTS / PAGE 2 OF 3

WALKER FIELD AIRPORT AUTHORITY 8/04/94
Mike Sutherland 244-9100

This development lies within the Airport Area of Influence, as well as underlying common
aircraft traffic patterns, so may be affected by overflight of aircraft. An Avigation Easement
is required to be recorded at or before filing of the subdivision plat. Please send a copy of the
recorded document to Walker Field Airport Authority following recording.

It is our recommendation that, due to this residential development’s proximity to aircraft flight
paths and the airport proper, that additional soundproofing insulation - as well as planned
landscape features - be designed into each residence and site to help mitigate potential
sound-level perceptions.

CITY FIRE DEPARTMENT 8/04/94
Hank Masterson 244-1400

A hydrant needs to be placed at the intersection of 28 Road and Hawthorne Avenue. Also,
move the hydrant located at block 4, lot 3 to block 5, lot 1.

Since the overall development plan layout has changed from the April, 1994 submittals, a new
overall utility composite needs to be submitted showing all hydrant locations.

MESA COUNTY PLANNING DEPT. 8/03/94
Linda Dannenberger 244-1771

Connection to church property is desirable for future neighborhood interconnection with the

Matchett property.

Will Grandview Drive be wide enough?

No other concerns.

U.S. POST OFFICE 8/05/94
Cheryl Fiegel : 244-3435
Mail delivery will be: centralized

curbside

behind sidewalk - paired at lot lines
Option #s 2 & 3 cannot receive mail delivery until 14 houses are complete.

Street name of Cimarron is also proposed for Valley Meadow Subdivision & North Valley
Subdivision - duplicate street names cause a lot of confusion.

GRAND VALLEY WATER USERS 8/16/94
G.W. Klapwyk 242-5065

See attached comments.



View
Re: Grand “adley Filing One Proposal

There remain questions to be clarified and further addressed relative to the drainage
channel located along the south boundary of Grand View Filing One, as well as above and
below such location. .

Item #11 of the “Storm Management Plan” is not entirely correct as said conveyance
system is used to carry a combination of seepage water, irrigation return flows and storm
water and i8 not exclusively for storm water. Also, the conveyance beyond Spring Valley
Subdivision never discharges into any irrigation canal(s), but rather is mostly underground
pipeline with a modest amount of open channel until it reaches the Colorado River.
Without regard to the total fore-said system, the immediate controlling limit is the pipeline
under Spring Valley Subdivision. Planning for run-off should assure that historic inflow at
the 28 Road inlet to such pipeline is not exceeded, as we are advised that the conveyance
system beyond Spring Valley has been previously loaded to and/or beyond its capacity.

This Association will be glad to continue to discuss and work toward resolution of our
questions concerning the drainage channel in the vicinity of Grand View Subdivision -
Filing One. However, we will be unable to approve final plan for the subdivision until such

questions are suitably resolved.

We look forward to working with subdivision’s representatives to reach settlement on our
questions and concerns.

Thank You /

AL

Grand Valley Water Users' Assn.

B

RECEIVED GRAND JUNCTION
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SCHOOL. DISTRICT NO. 51 8/14/94
Lou Grasso 242-8500

See attached.

GRAND JUNCTION DRAINAGE DISTRICT 8/16/94
John L. Ballagh : 242-4343

The site is outside the boundaries of the Grand Junction Drainage District but the surface
runoff flows into the District maintained Buthorn Drain. The "downstream major drainway" is
not an irrigation canal. The crossing under the GVIC canal at 1001 F Road is a 24" CMP. The
Buthorn Drain follows Little Bookcliff Dr. to Bookcliff, along a meandering rear lot line
alignment to First & Orchard, through West Park to behind Sam’s Club.

The system has been upgraded in the last 8 years by the City and the Drainage District.
However there is a significant base flow of return flow irrigation water. The system cannot
stand increases in flow. Detention outside the District in the upper reaches of the basin is
warranted and justifiable.

See attachment.

CITY DEVELOPMENT ENGINEER 8/15/94
Jody Kliska 244-1591

See attached comments and red-lined drawings.

COMMUNITY DEVELOPMENT DEPARTMENT 8/15/94
Michael Drollinger » 244-1439

See attached comments.

CITY UTILITY ENGINEER 8/17/94
Bill Cheney 244-1590

Water: Ute water uses corporation stops at meter pit instead of curb stops.

Sewer: Extend line further into Pagosa Ct. to reduce length of service lines to lots 5, 6
and 7.
Show water line on profile for Lines "F" and "G".
Provide information pertaining to sewer line elevations for future filings.

CITY POLICE DEPT. - 8/12/94
%[ Dave Stassen 244-3587

The only question | have is whether there is going to be any type of safety fencing around the
irrigation pond. This fencing would add a measure of safety as well as provide some security
against vandalism to this facility.
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PUBLIC SERVICE 8/13/94
Dale Clawson 244-2695

Electric and Gas: Require Tract B and Tract C be designated as utility easement so that
utilities can be installed across them. If water meter pits are installed close to side property
lines as shown on sewer and water plan, electrical pedestals and transformers as well as
phone and television pedestals will have to be located more into the center of the lots!



AVIGATION EASEMENT

THIS EASEMENT is made and entered into by and between the
WALKER FIELD, COLORADO, PUBLIC AIRPORT AUTHORITY, a body corporate
and politic and constituting a political subdivision of the State
of Colorado, hereinafter called GRANTEE, and Zew42R, /rc.

hereinafter, GRANTOR:;

WHEREAS, Grantee is the owner and operator of Walker Field
Airport situated in the County of Mesa, State of Colorado, and in
close proximity to the land of Grantor, and Grantee desires to
obtain and preserve for the use and benefit of the public a right
of free and unobstructed flight for aircraft landing upon, taking
off from, or maneuvering about said airport; and

WHEREAS, Grantor is the owner in fee simple of that certain
parcel of land situated in the County of Mesa, State of Colorado,
to wit:

See Exbibit A"

NOW, THEREFORE, in consideration of the sum of One Dollar
($1.00) and other good and valuable consideration, the receipt of
which is hereby acknowledged, the Grantor, for himself, his heirs,
administrators, executors, successors and assigns, does hereby
grant, bargain, sell and convey unto the Grantee, its successors
and assigns, for the use and benefit of the public, an easement and
right of way appurtenant to Walker Field Airport, for the passage
of all aircraft ("aircraft" being defined for the purposes of this
instrument as any device known or hereafter invented, used or
designed for navigation or flight in the air) by whomsoever owned
and operated, in the navigable airspace above the surface of
Grantor's Property to an infinite height above said Grantor's
property, together with the right to cause in said airspace such
noise and vibrations, smoke, fumes, glare, dust, fuel particles and
all other effects that may be caused by the normal operation of
aircraft landing at or taking off from or operating at or on said
Walker Field Airport, and Grantor hereby waives, remises and
releases any right or cause of action which Grantor now has or
which Grantor may have in the future against Grantee, its
successors and assigns, due to such noise, vibrations, smoke,
fumes, glare, dust, fuel particles and all other effects caused by
the normal operation of such aircraft.

FURTHER, Grantor hereby covenants, for and during the life
of this easement, that Grantor:

(a) shall not hereafter construct, permit or suffer to
maintain upon said land any obstruction that extends into navigable
airspace required for use of said airport runway surfaces;
(Navigable airspace is defined for the purpose of this instrument



- - -

as airspace at and above the minimum flight altitudes, including
take off and 1landing, as prescribed in Federal Aviation
Administration Federal Air Regulations Part 91, and as such
regulations are amended.)

(b) shall not hereafter use or permit or suffer use of said
land in such a manner as to create electrical or electronic
interference with radio communication or radar operation between
the installation upon Walker Field Airport and aircraft, or to make
it difficult for flyers to distinguish between airport lights and
others or to result in glare in the eyes of flyers using the said
airport, or to impair visibility in the vicinity of the airport,
or otherwise to endanger the landing, taking off or maneuvering of
aircraft.

Grantor agrees the aforesaid covenants and agreements shall
run with the land for the benefit of Grantee, its successors and
assigns, until said airport shall be abandoned and shall cease to
be used for public airport purposes.

IN WITNESS WHE?EOF, the Grantor has hereunto set his hand and
seal on this 25 day of _Hueusr , A.D. 19¢% .

&bNW@@‘hc.

éZ; L Y P T

(Title)

STATE OF COLORADO )
COUNTY OF MESA )
The foregoing instrument was acknowledged before me this 45#

day of Aegyust , A.D. 199¢ , by Zop et Meire
%&ﬁyhﬂﬂu‘a7ﬂ Lonrod, inc.,

My Commission expires: /0A3‘/97




Exir8rr “A”

DESCRIPTION OF PROPERTY
Being the portions of Section 6, Township 1 South, Range 1 East, Ute
Meridian, described as follows:

The NE1/4, SW1/4, NW1/4, Section 6,
The SE1/4, SW1/4, NW1/4, Section 6,
The NW1/4, SW1/4, Section 6,

The SW1/4, SW1/4, NW1/4, EXCEPT: Beginning ot a point being the West 1/4,
Section 6, T1S, R1E, Ute Meridian, thence North 536.25 feet, thence East
165.0 feet, thence South 210.25 feet, thence 261.8 feet along the arc of

a 50 foot radius curve to the right, the chord of which bears South 50 feet,
thence South 276.0 feet to the South line of the NW1/4 of Section 6, T1S,
R1W, Ute Meridian, thence West 165.00 feet to the Point of Beginning,

ALSO EXCEPT: Beginning at the Northwest corner of the SW1/4, SW1/4, NW1/4,
Section 6, T1S, R1W, Ute Meridian, thence East 165 feet, thence South 125
feet, thence West 165 feet, thence North 125 feet to the Point of Beginning.



