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PRE-APPLICATION CONFER ·cE 

Date: 3 -3/-91 
Conference Attendance: ---..:.I ..... V....;.'El.....=..~'--rfJ~«?::;.:;;;...J"""/.__.a:P::;.sA¥~£.==. ;...~~~~..;&..:~----------
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Location: z.9 ?<oAP h;;&:;;;1/' uliU/IIiqhfl't& 1 R / c'J e Q A vc c 

Tax Parcel Number:--~~---~~--­
Review Fee: (gpo f2.f2. -42WS I>J.!? Ot!!r Acce_ 
(Fee is due at the time of sublhittal. Make chccl(J}ayable to the City of Grand Junction.) 

Additional ROW required? . Af12.1:!.1.. ze ~d-]) ( 30 
1 

k_,.. ~) , ', 
Adjacent road improvements requiriJ? A:/oAJQ Z8 7Splli> 47: ;::, NA-L- Aff~} 
Area identified as a need in the Master Plan otvParks and Recreation? ,q., 5 s,'J,Ie- PAL..k- sik,J 
Parks and Open Space fees required? f/e.s Ar- 6AJA I E;timated Amount: z 2....>~ /Jt?F- ,~ 
Recording fees required? ~ &r ~t"N k I Estimateq Amount: 1 

Half street improvement fees required? ~- at (be Jo_.; U-_ ;f ."\. Estimated Amount: 
Revocable Permit required? IVA- ' AffJIM4) -------

Sw~H~hw~A~e~~~itre~~?'_·~~~~~~~~-·---------~----------

Awl~~~oos,fu~~~dG~dclin~-~A~~-~--------------------­
Lo~~dinhl~tifiedflo~~~~ ARM~ncl#~--------------~------­
Located in other geohazard area?----------------------------

Located in established Airport Zone'? Clear Zone, Critical Zone, Area of Int1uence? _,_yt._t-:_.-5c:;..... ______ _ 
A vigation Easement required? Ve 5 &;r: £;, N4L. . e!tt.± 
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. 

e Access/Parking e Screening/Buffering 
• Drainage e Loodscaping 
0 Floodplain/Wetlands Mitigation 0 Availability of L:tilities 

0 Land Use Compatibility 
• Traffic Generation 
0 Geologic Hazards/Soils OOther _______________________________________________________________ __ 

Re1a~d Files:----------------------------------------

It is recommended that the appli~nt inform the neighboring propeny owners and tenants of the proposal prior to 
the public hearing and preferabq 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, ood an 
additional fee shall be charged to cover rescheduling expenses. Such fee must be p~d 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 ooy 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. ( 

'1--;gnature(s) ;{ Petitioner(s) ~n'mure(s) of Represemative(s) 

\ 
\ 

) 
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MAJOR-F 

SU!B'!iMlffiTA!L C!HJECK!LffST as 
MAJOR SUBDIVISION: FINAL 94 

Project Name: Gr-a~ '\IJ~ t> L)N~ if~ 
ITEMS 

Date Received 

Receipt# 

File# 

DESCRIPTION 
P9t.s'~ 

• Submittal c,11:1vr\:i~i· 
• Review Aaencv Cover Sheet• 

• " FQrm 

UJ 
(.) 
:z 
LU 
a: 
UJ u... 
LU 
a: 
0 
c:n 
en 

Vll-1 1 
Vll-3 1 
Vlt~ 111 iJJJ 1111111111111111111 
Vll-1 11111 11l81 111111111111111111 

• 1l"X1T" Reduction of " ::; Mac Vll-1 1 1 1 1 1 1 118 1 1 l 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 
• !"':" •• :. of Title Vll-2 1 1 J 

Vll-1 1 1 1 
• Names and A~. I;!;:);:) I:;:) Vll-2 1 
• Leqal Db<:)'"" 1;. ~1u1 Vll-2 1 1 
0 Deeds Vll-1 1 1 1 

Vll-2 1 1 1 1 1 ' 1 1 1 
0 A '""· ll Vll-1 1 1 1 1 
0 ROW ~-VII-3 1 1 t 1 1 

Vl!-1 1 '1 1 ·.· 

O .... 11 Scace " ;;. Vll-1 11:1 
• Ccuntv Trr ........... •sTax Cart. Vll-1 1 

...... • I. lt.JIVVo:J llt:ll ;:t ~ 
... 

ell Lt:H::r Vll-2 1 1 1 
0 COOT Access Permit Vll-3 1 i1 
0 404 Permit Vll-3 1 ! 1 
0 ,.., ·' Permit• Vll-4 1 1 
• General Proiec:t Reoort X-7 11111111811111111111121111111 
• ....,..., ,...,..,<:)1\., Ptan IX-10 1 12 1 1 
e 11 "'x1 ( Peril •Mion C' Plan IX-10 1 1 1 1 Ia 1 1 1 1 1'111111111 
• Final Plat 
e 11 '"x17• l=lcrliiMjon of Final Plat 
• Cover _Sheet 
• 3racuno & s~, IY't'C: ,.,, Mamt Plan 
e Storm 0. """'""' ,., Plan and Profile 
e Water and Sewer Plan and Profile 
• Plan and Profile 

• Oetaii_Sheet 
II!J a l Plan 

1 
• ~ Reoort 
0 Phase I & II ~-~~y ..,, 11a• \CU Recort 
e Final Drc&ulel\.ltf Reoort 
• .... ~v~c:u ,Cl...,~ ~~ Plan_ 
0 _Sewj:lr_Svstem Desion Reoort 

\ 0 Water Svstem Ossian Recort 
\.~ • Traffic lmoact Studv 

.- • Site Plan 

IX-15 1 12 1 1 1 1 
IX-15 1 18111 1'1 1111111 
JX-11 JL2_ 
IX-17 1 12 1 1 1 
IX-30 1 12 1 1 1 1 
IX-34 1 12 1 1 1 1 1 1 1 
IX-28 1 12 
IX .. 27 1 1 2 
IX-12 1 2 
IX-20 12 1 l la 
X-8 t 1 1 
X-10.11 1 '1 
X-5,6 1 l2 1 

X·l4 1 2 1 1 
1 

X-16 1 2 1 1 
X-15 1 2 1 

IX-29 1 2 '1 1 1 18 

1 

1 

NOTES: 1) 
2) 

An asterisk in the item description column indicates that a form is supplied by the City. 
Required submittal items and distribution are indicated by filled in circfes, some of which may be filled in during the e' i I conference. Additional items or cooies be subsequently ested in the review process. 

3) :ach submitted item must be labeled, named, Q(' It: V'fl;:)i IUCJ ,.;-:;CJ\.1 as ·itCJ\.1 above in the column. 
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f.J ··--·· < -PRE-APPLICATION CONFERENCE 

Date: ~ ho\94-
Conferenc~ "'Att~ndance: M.\e--hOQ.J Dro )hN(3?_'(' lO'('t\ koQU~ 

\ Proposal: f\t..~ou) 'Y l~ - f)l}N~ i*-1 \l 

, ..... 

Location: z~ R_~ of t>a..tl(U-.~N nl: . 
Tax Parcel Nrber: 
Review Fee: _ 12.0 + i l ~ )~if!i:: 
(Fee is due at the time of submittal. Make check payable to the City of Grand Junction.) 

Related Files: it 'B ';- ~\.}-

Additional ROW required? '<e-s. 
Area identified as a need in the Master Plan of Parks and Recreation? l'lo 

1 oN •-:t Parks and Open Space fees required? Yes ... -lo k_ po.:'a ~i {\p..o_ of fe~M:tilli\ed Amount: ¥ 2"2. ~ 
Recording f~es required? "( es . Estimated Amount: 

1 

Adjacent Half street improvements/fees required? l'C P --r ro.c-v~~o-rlo.J.iQ~ C<a..~[rf..; \>o-.:)!~0 
Revocable Permit required? ? 
State Highway Access Permit required? ~ 'N.o 
Applicable Plans, Policies and Guidelines "Zot-J~"'S ~ )>e-Je) ~ Co~ 
Located in identified floodplain? FIRM panel # No 
Located in other geohazard area? ? 

Located in established Airport Zone? Clear Zone, Critical Zone, Area of Influence? - 'Po'54Jl b)y 

7 
Avigation Easement required? • 
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 dt_tr!ng the review process. 

-
0 Access/Parking • Screening/Buffering 0 Land Use Compatibility 
0 Drainage • Landscaping 0 Traffic Generation p 

0 Floodplain/Wetlands 0 Availability of Utilities 0 Geologic Hazards/Soils 
1.rlitigation 

0 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 

"X 
t~~~ ' 

~~ X :, 

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



DEVELOPME~ APPLICATION 
Community Development Department 

Receipt ~~ 
Date 0:--:,=¥ 
Rec'd By,. /2}12 250 North 5th Street Grand Junction, CO 81501 

(303) 244-1430 

We, the un:e:3:e~:~~: ::1 ~r~: (~~:esa Councy, 
File No. J8 5 9 4 

PETITION 

fi Subdivision 
Plat/Plan 

[] Rezone 

[] Planned 
Development 

[ ] Conditional Use 

State of Colorado, as described herein do hereby petition this: 

PHASE 

[ ] Minor 
11 Major 
[ ] Resub 

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

[] ODP 
11 Prelim 
[ ] Final 

SIZE 

(p6:> .. 7 

i 

LOCATION I ZONE 

NW 2812d 
4 f/awllto~''l RSF-5 

I five, 
: 

From: To: 

I LAND USE 

I 
i Re-"""' fc, I 
I 

i .. . .. 

[ ] Zone of Annex ~:~:~:~:~:;:~:~:~:~:~:~{:::::::;:;:~ I : i 

[ l Text Amendment 1l~l~!~l~!~~~~~~~~~~~~~~~~I~~~j~~~~lrrmti\}ll~i~ililfij}jjjfjjjjj{mjj~11fmmmmttffm11ijrfiff11ttff11tmrttii: 
[ ] Special Use lftifiitj}tj I 

~ PROPERTY OWNER 11.-DEVELOPER 

2499 v.s. t/wv. so 
Address "' 

Gr-and Jc.f. C:C. 3t.TOI 
City /State/Zip 

243-645(, 
Business Phone No. 

Name 

Address 

OdlndJcf. CO 31S'Of. 
City/StatejZip 

U4-wzz4 
Business Phone No. 

NOTE: Legal property owner is owner of record on date of submittaL 

[ ] Right-of-Way 
[] Easement 

~REPRESENTATIVE 

T/loma s /l. L.o? "'e 
Name 

22 z ~. 91:! Zfteef 
Address 

Clty;State/Z:J 

24£-4(?99 
Business Phone No. 

We hereby acknowledge that we have familiarized ourselves with the rules and regulations with respect to ttle preparation of this submittal, that the 
foregoing information is true and complete to the best of our knowledge, and ttlat we assume the responsibility to monitor the status of the application 
and the review comments. We recognize that we or our representativecs) must be present at all hearings. In the event that the petitioner is not 
represented, the item will be dropped from the agenda, and an additional fee cnarged to cover rescheduling excenses before it can again be placed 
on the agenda. 

Signature of Property Owner(s) - Attach Additional Sheets if Necessary 



TYPE rEGAL DESCRIPTIC'"~ . (S) BEiru, USING ADDITICNAL SF 'TS AS NEX:ESSARY. USE SINGLE 
SPACING WITH A ONE ~ MARGIN ON EAQI SIDE. W 

*********************************************************************************** 

SKT.Ioo· 6, 'lnlNSHIP 1 SOUIH, RANGE 1 EAST,· UI'E MERIDIAN 
; .......... :,: 

.NE 174 SW 1/4 NW 1/4, ~: . 

SE 1/4 5W 1/4 NW 1/4, 

NW 1/4 5W 1/4, _ 

SW 1/4 5W 1/4 NW ·11 4, EXCEPI' Begi.nni.ng at a point being the W 1/2 Section 6, 
'rc1Nnship 1 Scuth, ~e 1 East, ute Meridian, ~ North 536.25 feet, thence 
East 165.0 feet, thence South 210.25 feet, thence 261.8 feet along the arc of 
a !;)0 foot radius curve to the right, :the chord of Whi.dt bears South 50 feet, 
thence South 276.0 feet to the South line of thEi NW 1/4 Section 6, Tc:Mnship 1 
south, Ran:Je 1 East·, ute Meridian, thei1ce West 165.00 feet to the point of 
beginnin:J I . 

Ortqinal 
.··)o NOT Remove 
From Office · . 
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PRELIMINARY DEVELOPMENT PLAN 

FOR: 

GRAND VIEW SUBDIVISION 
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A LanDesign Partner 



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 

TOWN HOMES 201 25.9 

CONDOMINIUMS 460 59.4 

TOTAL 775 

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 commanding 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 7.3 0 County R-2 

line 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 

in ac. 

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. 3.2 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 lo the surrounding land ownership. A reproduction from the Grand Junction and Mesa 

County Zoning maps follow: 
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SURROUNDING ZONING MAP 

1..!...- ~ .. _ -------:-.. : ::.;.....-~.::::-..:.: 

-·-·-~ .... 
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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°/o 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. 

I ' LAND USE SUM MARY I 
USE UNITS AREA %OF TOTAL 

SINGLE FAMILY AREA 200 48.1 74.29 

ROADS 13.6 21.00 

PRIVATE OPEN SPACE 3.1 4.80 

I TOTAL I 200 I 64.8 I 100.00 I 
I DENSITY: 3.1 DWELLING UNITS PER ACRE I 
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In addition to the individual lot development standards presented herein, 

architectural controls will be implemented to insure an ascetically pleasing an-d 

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 available 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 ~ots -within the de~elopment 

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. 
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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, ovvned 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 water will be provided by a zoned pressurized 

delivery system which will create 'N8ter conservation. A central pumping facility will 

be located within the proposed P,rivate 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 . 

SQILS 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 lis Land (Be) - 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, Class I 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 th~ Phasing Plan ·on the next page. 

page9 



I'> 
\JO 
71) 

0 

~ r-----~-------.------.-----.---~----Jr-t----r---~ 

( l 
II - 33 lots 

,;) ,;) 
71) )';J 

l> )> 

e e 
~ 

< 
l'i 
:&; 

<:'> ;;.l ,., 
~ ~ 
1"'1 

H.l.iVTHO~ AVL 

PHASE PLAN 



AIRPORT OVERLAY ZONE- Grand View is located within the "Area of Influence" 

according to the Airport Overlay Map, within Section 5.11.28 of the Grand Junction 

Zoning and Development Code. The code i8dicates that the proposal is a 

compatible use at the de~nsity proposed. 
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REVIEW COMMENTS 

Page 1 of 3 

FILE #85-94 

LOCATION: 28 & F 1/4 Roads 

TITLE HEADING: Preliminary Plan/Plat - Grand 
View Subdivision 

PETITIONER: Ben Carnes & Discovery 76 Corp. 

PETITIONER'S ADDRESS/TELEPHONE: 

PETITIONER'S REPRESENTATIVE: 

2499 Highway 6 & 50 
Grand Junction, CO 81505 
243-0456 

Tom Logue 

STAFF REPRESENTATIVE: Michael Drollinger 

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

U.S. WEST 
Leon Peach 

5/4/94 
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 ca11: Leon Peach, 244-4964. 

U.S. POSTAL SERVICE 
Chervl Fiegel 

5/4/94 
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 
Bill Cheney 

5/9/94 
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 
George Ben nett 

516194 
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 
Karl G. Metzner 

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

5111194 
244-1867 

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 
Gary R. Mathews 

5111194 
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 
Don Hobbs 

5112194 
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 
Dave Stassen 

5116/94 
244-3587 

In reference to the open space that runs along 28 Road, I 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, I would recommend a type that allows for unobstructed vision from the street 
(wrought iron or similar in nature). 

I 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 
Jody Kliska 

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

CITY DEVELOPMENT ENGINEER 
Michael Drollinger 

See attached comments. 

MESA COUNTY SCHOOL DISTRICT 
Lou Grasso 

See attached comments. 

PUBLIC SERVICE COMPANY 
Dale Clawson 

ELECTRIC & GAS: No objections. 

5117194 
244-1591 

5118194 
244-1439 

5/16194 
242-8500 

5119194 
244-2695 



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 1 0 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 Hydran~s will be reconfigured as requested with the ?Ubmission 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 will comply 
with the departments suggestions. 

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 existing driveway from 28 Road to a poi-nt 
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 applicant that their 
drainage control plan has been evaluated and have been taken care of on their site. 

. . 

Traffi~ -A traffic impact analysis will be provided for the entire project with the Final 
Plan submittal. · 

RESPONSE TO COMMUNITY DEVELOPMENT: 
1. A ten 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 . 

. ~The entrance feature signs will be relocated to the corner of the intersection 
l;Jtside 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 owner's on either side of the small strip of land between Lot 8, Block 
9 will be contacted by the applicant to9 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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SCBSURFACE SOILS EXPLORATION 

GRAND VIEW SCBDIVISION, Fil. 1 

Grand Junction, Colorado 

Prepar-ed For: 
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634 Avalon Drive 

Grand Junction, CO. 

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

June 29, 1994 

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 is sincerely 
appreciated. 

Respectfully submitted, 

LINCOLN-DeVORE, INC. 

By: ~~=-- :=> 
Edward M; Morris, E.I.T. 
Western Slope Branch Manager 
Grand Junction, Office 

Reviewed by: 

LDTL Job No. 

EMM/ss 

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

81273-J 
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INTRODUCTION 

PROJECT DESCRIPTION 

This report presents the results of our 

geotechnical evaluation performed to determine the general sub-

surface conditions of the 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 

prqvided 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, ·Nood 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 not 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 the geotechnical aspects- of the 

site development as previously described. The conclusions and 

recommendations included herein 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. 
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4. Develop geotechnical criteria for site grading and 
earthwork. 

5. Identify potential construction difficulties and provide 
recommendations concerning these problems. 

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

3 



FIELD EXPLORATION AND LABORATORY TESTING 

A field evaluation was performed on 

June14, 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 continuous 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 

· other 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. 
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FINDINGS 

SITE DESCRIPTION 

The project site is 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 include the-Eastward extension of Hawthorne Avenue from 

the Spring Valley Subdivision. The site is located approximately 

1/4 mile .:Jorth of Patterson Road and is approximately 2 miles 

Northeast of the main -downtown business district of Grand June- -

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 variable. 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. 
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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 upon 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 
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to be bedrock in this area. The Mancos Shale is described as a 

thin bedded, drab, 1 ight 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. It is anticipated 

that this formational shale will not affect the construction and 

the performance of any shallow foundations placed on the site. 

If a deep foundation system, such as drilled piers, is utilized 

the Mancos Shale will affect the construction and performance 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 location 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 

passage of time may also result in a change in the 

tions at the boring locations. 

GROUND WATER: 

here. The 

soil condi-

A free water table came to equilibrium 
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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 will 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 is 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 has 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 the Summer and Fall 

months after area-wide irrigation has ceased or been diminished. 
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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 knowledge of the proposed constructi.on, the site condition 

which would have the greatest effect on the planned 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 present time, 

the 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 
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capable of supporting the applied loads, 

tions could be provided at that time. 

EXCAVATION & STRUCTURAL FILL: 

Subgrade 

additional recommenda-

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 
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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 utility trenches 

which are outside the perimeter of the building and not located 

beneath roadways or parking lots, be compacted 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 required 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 geo­

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 ihat field observations by the geotechnical engineer who 

has prepared this report are critical to th~ continuity of the 

project. 

Slope Angles 

Allowable slope angle for cuts i~ 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 pending 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 adequate surface drainage cannot be 

maintained, or if subsurface seepage is encountered during exca­

vation for foundation construction, a full perimeter drain is 

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 

planned 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 ~·alls of the buildings and that 

such water does not exces~ively wet the backfill soils. 

It is recommended that lawn and land-

scaping irrigation be reasonably limited, so as to prevent com-

plete saturation 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. 
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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 differential movements associat­

ed with consolidation of the underlying soft soils. 

If increased bearing capacity is 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 psf 

maximum rna: 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 slab. A 

rim wall must be used for confinement purpoRes. Any suc!1 slab 

must be specifically designed for the auticipated loading. 

Such a foundation system may settle to 

some degree however, the use of a structural fill beneath the 

slab and ri~ 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 1 ightly loaded interior 

17 



portions, unless the slabs are specifically designed ·with this 

movement in mind. 

The existing low 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 is 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 soils 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 placed 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 capacity 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 limits, 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. 

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 

-;,,-i th a 

Shale Formation. The upper soils 

water table being encountered at 

are very soft and wet 

approximately 5 feet 

below the ground surface. Sque~zing, 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 

developing 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 loose material prior to placing the 

steel cage and concrete. The pier excavation 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 is 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 "mus-hroom" 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 sections not exceeding 360 to 400 square feet, maxi-

mum. Also, additional control joints 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 soil 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 surcha~ge 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 backfill 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 prior 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 I I-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 would 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, resting 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 1-1alls. 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 = 
Expansion @ 300 psi = 

Displacement @ 300 psi = 

11 
1. 3 
4.28 

Displacement values higher than 4.00 

generally indicate the soil 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 portland cement pavement 
on 4 inches of aggregate base coarse 
on 8 inches of recompacted native material 

Due to the possibility of verv high soil 

moisture in the subgrade soils, the use of .§: Geotextile Fabric 

for separation and minor reinforcement i 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 coarse should meet the requirements 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 pav2ment, premature 

deterioration or possibly pavement failure could result. 

Concrete Pavement 

We recommend that any rigid concrete 

pav~ment 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 concret~ 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. 

final durability of the pavement should 

considered. 

In addition, the 

be carefully 

Control joints 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 joints designed so that 

positive joint transfer is maintained by the use of dowels is 

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 1 imi ted to 4 inches. 

Proper consolidation of the plastic concrete is important. The 

placed concrete must be properly protected and cured. 
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LIMITATIONS 

This report is issued with the under­

standing that it is 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 is 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 projects-and the 

necessary steps are taken to see that the contractor and his 

subcontractors carry out _the appropriate recommendations during 

construction. 

of the present date. 

The findings of this report are valid as 

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 in 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 or 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 report 

pertain only to the site investigated and are based on the as­

sumption that the soil 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 supplemental 

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 professional engineering 

practice in the field of geotechnical engineering. 
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SYMBOLS a NOTES= 
~ [){SCRIPTION 

Free 

9/12 Standard penetration drive 
Numbers indicate 9 blows to drive 
the spoon 12" into ground. 

ST 2-1/2" Shelby thin wall sample 

W0 Natural Moisture Content 

Wx Weathered Material 

water Free water table 

yo Natural dry density 

T.B.- Disturbed Bulk Sample 

® Soil type related to samples 
in report 

15' Wx Top of formation 
Form. 

0 Test Boring Location 

CZJ Te~r Pit Location 

~Seismic or Resistivity Station. 
Lineation indicates approx. 
length a orientation of spread 
( S = Seismic , R= Resistivity} 

Standard Penetration Drives ore made 
by driving a standard 1.4" split spoon 
sampler i:no the ground by dropping a 
140 lb. weight 30". ASTM test 
des. 0-1586. 

Samples may be bulk, standard split 
spoon tborh disturbed) or 2-'12" I. D. 
thin wall (uundlst·Jrbed 11

) Shelby tube 
samples. See log for type. 

The boring logs show subsurface conditions 
at the dotes and locations shown , and it is 
not warrant ad that they are representative 
of subsurface conditions at other locations 
and times. 

EXPLANATION OF BOREHOLE LOGS 
AND LOCATION DIAGRAM$ 



.. SUMMARY Sf:-IEET 

Soi I Sample Slk1::t Curt (cL2 Test No. B L :J.Z2 -~T 

Location 6R.AND Vt15w' 5ve_ tf_.,j, Date t: -!..~- 2:4 
Boring No. I Depth 1' 
Sample No. I Test by L-R._l 

Natural Water Content (w) ;2.'2.. t') % 
Specific Gravity (Gs) In Place Density (To) 9~c6. pcf 

SIEVE ANALYSIS: 

Sieve f\k>. %Passing Plastic Limit P. La l6 % 

1 1/211 
Liquid limit L. L. .:Z,4- o;o 
Prasticity Index P .I. ~ Otb 

]II Shrinkage Limit % 
3/411 Flow Index 
1/2" ~hrinkage Ratio % 
4 VoJ umetri c Change 0/o 

f/)0 10 Lineal Shrinkage Otb 
20 9q 

40 !!2 
100 r, 200 MOISTURE DENSITY: ASTM METHOD 

Optimum tvbisture Content - wo 0/o 
Maximum Dry Density -Td pcf 
California Bearing Ratio (av} 0/o 
Swell· Days % 

HYDROMETER ANALYSIS: 
Swell against __ psf Wo gain 0/o 

Grain size (mm) % BEARING: 

~~z.. S3 Housel Penetrometer (av) B.~CJ. psf 
_I)()£ z.2.,. Unconfined Compression (qu) psf 

Plate Bearing: psf 
Inches Settlement 
Consolidation l.4-0/o under 9.!0 . psf 

PERMEABILITY: 

K (at 20°C) 
Void Ratio 

Sulfates ~~~CJ ppm. 

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 



• 
SAMPLE: AASHTtJ A -4 U) 

TEST SPEC'-4AN A 8 c 0 E 

DATE TESTED 4-/17 +/17 4-/1-? 

II 
Compactor Air Preaaure psi 

Initial Moisture ~ B~:J..~ ~,]_ tf .. 7_ 
Moisture at Compaction ~ ,.~1- 17, z.. /6 .. 2 
BriQuette Height ln. ~ ... ~~ ~ .. 53_ ;z...S"/ 

u;: Density pcf /_(J 7-J lt>ZD Jll-1 
EXUDATION PRESSURE pat A4- 13.r :7/~ ! 
EXPANSION PRESSURE DIAL {') ~ o ... t 14 I 

·« 11, at 1CXX> pounds psi JL- h4- ".(a _j 

~~ Ph at 2(XX) pounds 139 /47 J3Z 
.. 

I pal 

;~ Displacement turns 4-...A.,..., 4--_/J. .,....,_1b 
"R'' Value 9- .r I) : 

CORRECTED ''R'. VALUE ~ I 

-
EXPANSION @ 300 PSI EXUDATION PRESSURE }.,. 3 
DISPLACEMENT @ 300 PSI EXUDATION PRESSURE_4~'&;aZ.Q-I-
"R: VALUE @ 300 PSI EXliDATION PRESSURE l[ 

1~" 

1" 
3/4" 
1/2" 
3/8" 

4 t~o 
10 99 
20 29 
40 92 
100 9+ 
200 It-
.02 nm .Sd 
.005 nm 32--

LIQUID LIMIT :z..A. 
PLASTIC LIMIT 1'1' 

PLASTICITY INDEX .., 
SAND EQUIVALENT 

L, 
Li1coln OEM:lre .Inc. 

100 

90 

80 

70 

60 
H-;.... 

w 
::l 
..J 
~50 

F 
40 

30 

20 

0 

J rt t' · H~ 1 ·• 4 ~ ll: ~ ~ !' • ti" ' · " · · .. · . ~- u_ f-Hl H+ . run· tl+l •• ·1 1 • .. • • .. .. •• , 

. · H- f-t- ·I f • t Hi t· rttt1 u..: ~.!:" '""!"': t: .• :: : : : : : : , : . 
+ 'J·~I-t· ·I · • ·t · · .. • · · · ...... · + ftt· ~-4-.. • >-.~ 'I' .. ! •. • .. •. . . . . . ...... . 
~ ·+~.._ ,_ • r::: :~:: :.:::-:::: :::: ·:. 

• 4 f~: ~~ ~=~:~~~~~~: ~~~~ :i~~ ~i~ ~~~~L: .. i 
;::.:: ~r::-:{~~l ~~~~ ~~~~ -~~~~ ~:~ ;~~=i::.:.~ 
• _ ~ rr- r<- .. ;:!~§~7: J: :: ~ ~~ ~ ~ ~: ~ ~ ~ : J::: J 

~-- ~::! ~ :g: : ~ ·~ :;:~-:: ~:: : ~ ~ ~~ ~; ~i ~ ~ ~ ~ : ~ : ~ i : : . l 
-~ ·- -··.: :.: .. : .. : :l" . 

~-:::- : . +- . 
·-r-- ... ·--· ··-· ·-

• '-1+~....:!f~~-+-; :.~·~~- --=~:: :~:: :::: ::~~ :- .. ~ 
•i+ ~1':-:!::r--:~r.---,. t-:--·- + ·.;-.:::: :..::: ::.:,:::.j 

.... i.~. • .. •t·:.~---t ·-·· ·::r-· -~:··r-:.~: ~:.:: ::::t::::: 

-:~r:s:~.-- ~ -~ ---~~ ==~i ~~ :~t=~ :~i 

800 700 

CATE 

Geoteehnlc:al Conauttants --------------1 DRAWN 
£;; 



• 

EPTH SOIL 

FT.) 

10 

15 

20 

25 

30 

BORING NO. 1 

BORING ELEVATION: SOIL 

BLOW DENSITY WATER 

DESCRIPTION COUNT pcf % 

Surface Soils reworked by Agriculture 

Surface Is desslcated 

Debris Fan Deposits 

CL Low Plastic, Silty Clay 

Sandy Strata 

Free Water 
Very Soft 

CL SiltyCiay 

Some silt and sand strata 

Silty Clay 

Very Soft Silty Clay 

TO @2~' 

Gray-brown 

Increasing Moisture 

Sulfates 

compressible 

saturated, capillary frings 

Compressible 

Hole is squeezing shut 

Very Soft 

alluvial/Debris Fan deposits 
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DESCRIPTION 
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compressible 
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Sulfates Increasing Moisture 

Saturated, capillary frings 
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Blow Counts are cumulative for each 

e inches of sampler penetration. 
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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. 

II. 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 readied 
for seasonal production. 

Ill. 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 methodologies, 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 agrlcuHural and pasture lands tilled to support 
straight row crops • 
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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 Solis: 

The •soil Survey, Grand Junction Area• defines soils within the watershed as being (Be), Billings 
silty clay loam, 0 to 2 percent slopes, hydrological soils group -c•, (Rf), Ravola very fine sandy loam, 
0 to 2 percent slopes, hydrological soils group "B• and (Fe) Fruita and Ravola loams, 2 to 5 percent 
slopes, hydrological soils group "B". 

As Indicated on the "Area Soils Map" the watershed soils are classified as being In the Hydrologic 
Soils Group •s• 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 soli Antecedent Moisture Condition Ill 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 dralnageway 
west of 28 1/2 Road • 

• 

• 
The propose land plan divides the onslte watershed Into 16 sub-basins defined as A 1 thru A3, B1 
thru B5, C1 thru C3, D1 thru 04 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 ... 

W.HEC1MEnHODOLOGY 

• 
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 • 

• 
• 

• 

• 
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Basin Model: 

Flow from each of the sub-basins Is analyzed as It converges with southwest corner of the site using 
the Muskfngum-Cunge Routing Method • 

Runoff Transfonnation Me!hod: 

Based on watershed geometry the SCS Dimensionless Unit Hydrograph method was used • 

Element Applica11on: 

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 individually 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 (02) of 8 CFS and a (0100) 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 (02) of 7 CFS and a (0100) 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 series of detention ponds 
defined as Res1 thru Res5 on the printouts. Res1 thru Res3 are located adjacent to 28 Road within 
sub-basins 81, 82 and 83 respectively and combine to form •system 1". Res4 Is to be located In 

• the southeast corner of the site within sub-basin 04. 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 

I. D. 2YEAR *W.S. 100 YEAR **W.S. TYPE OF DISCHARGE 
C.F. ELEV • C.F. ELEV. ELEMENT 

Res1 N/A N/A 19,940 23.60 Spillway crest 
Res2 N/A N/A 12,704 / 21.00 Spillway crest 
Res3 141374 15.75 281889 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 
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I. D. 2YEAR 
C.F. 

Res4 39,640 
Res5 22,651 

62,291 
System 2 Totals 

76,665 C.F. 
=1.76 Ac.Ft. 

Site Totals 

*W.S. 
ELEV. 

23.50 
16.00 

DetenUon Summary 

100 YEAR 
C.F. 

47,189 
34,365 
81,554 

143,087 C.F. 
= 3.28 A c. Ft. 

**W.S. 
ELEV . 

TYPE OF DISCHARGE 
ELEMENT 

24.00 OuUet structure-dual stage 
17.00 OuUet structure-dual stage 

Ex. Channel 28 Road 

Ex. Channel 28 Road 

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

VI. DETENTION ELEMENT ALTERNATIVES: 

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

• 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. I 21.75 C.F.I Unit = 2,829 Units 

Estimated Construction Cost = 2,829 Units X $64.00 I 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 

• 

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

VII. IRRIGATION IMPACTS AND THE 2 YEAR STORM EVENT 

Historic CondiUons: 

The site Is bound along It's west and east lines by Irrigation ditches originating at the Hlghllne 
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 exlsUng drainage ditch adjacent to 
the south boundary line of the site Is the sole conveyance element for tallwater from these 
ditches. The ditch Is currently owned and maintained by the Grand Valley Water Users 
Association (GVWUA). The association has agreed to grant to Grand VIew Subdivision the right 
to detain water within this ditch (aka ResS), with the stipulation that the conveyance of Irrigation 
tailwater by the ditch continue perpetually • 

The 2 Year Stonn: 

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 ResS will require the construction of a 3-lnch 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 lrrlgaUon tallwater . 
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. 

VIII. CONCWSIONS 

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 verlfiled by hydrologic and hydraulic design for each phase as development proceeds . 
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MESA 
DRAINAGE 

COUNTY 
CRITERIAL 

I TABLE 403 b 

MANUAL 1 

DEPTH-DURATION-FREQUENCY TABLE FOR 
GRAND JUNCTION URBANIZED AREA 
(REFERENCE t Sabol 19 91 , TM-1 ) , 

DURATION · 2-YR 10-YR 100-YR 
S-HIN· 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 
5-MIN 

10-MIN 
15-MIN 
30-MIN 

1-HR 
2_-HR 
3-HR 
6-HR 

12-HR 
24-HR 

2-YR 
1.20 
0.90 
0.76 
0.54 
0.34 
0.21 
0.16 
0.09 
0.05 
0.03 

10-YR 
2.16 
1.68 
1.44 
1.00 
0.63 
0.36 
0.26 
0.15 
0.08 
0.05 

100-YR 
4.68 
3.60 
3.04 
2.12 
1.34 
0.70 
0.48 
0.26 
0.14 
0.08 
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MESA. 
STORM DRAINAGE 

COUNTY 
CRITERIAL 

I 

MANUAL I TABLE -lOS 

***USE 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) 

LAND USE COVER 
HYDROLOGIC 
CONDITION 

.Fallow 
Row crops 

Small orain 

Close seeded 
legumes 1./ 
or rotation 
meadow 

Pasture or 
Range 

Meadow 
Woods 

Farmsteads 

Straight Row 
Straight ~ow 
Straight Row 
Contoured 
Contoured 
Cant and Terraced 
Cant and Terraced 
Straiaht Row 
Straight Row 
Contoured 
Contoured 
Cent and Terraced 
Cont and Terraced 
Straight Row 
Straight Row 
Contoured 
Contoured 
Cant and Terraced 
Cant and Terraced 

Contoured 
Contoured 
Contoured 

Roads (dirt) Y 
(hard surface) 2/ 

1.1 Close drilled or broadcast 
21 Including right-of-way 

Poor 
Good 
Poor 
Good 
Poor 
Good 
Poor 
Good 
Poor 
Good 
Poor 
Good 
Poor 
Good 
Poor 
Good 
Poor 
Good 
Poor 
Fair 
Good 
Poor 
Fair 
Good 
Good 
Poor 
Fair 
Good 

RUNOFF C~RVE NUMBER BY 
HYDROLOGIC SOIL GROUP 

A B C D 

89 94 97 98 
86 ............ ... " 95 97 83tr!! -trr 96 85c.,a; 91 95 
82 () 88 92 <( 94" 
82~ 88 9lv 92 
79 !( 86 90.•. ~ 92 
82o;. 89 93Ul ~ 95 
80 88 93 .. ~ 95 
80 88 92 ~ 94 
78 87 92 93 
78 86 91 92 
77 85 91 92 
82 89 94 96 
76 86 92 94 
81 a8·w· 93 94 
74 84rf 90 93 
80 87u.N 91 93 
70 83°"- 89 91 
84 91~ 0 94 96 
69 84 91 93 
59 78 88 91 
67 83 92 95 
64 77 88 93 
15 55 85 91 
50 76 86 90 
65 82 89 93 
56 78 87 91 
43 74 85 89 
77 88 92 94 
86 92 95 96 
88 93 96 97 
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STORM 

MESA 
DRAINAGE 

COUNTY 
CRITERIAL MANUAL i TABLE 409 

I 

~\L£LOPtd CONOITIOI-J 

***USE ONLY FOR 2 HOUR STORM*** 

RUNOFF CURVE NUMBERS FOR HYDROLOGIC 
SOIL COVER COMPLEXES 

URBAN AND SUBUR.BAH CONDITIONS l/ 
(Antecedent Moisture Condition III) 

1 (FROM: USDA SCS_1977) .• t 
RUNOFF CURVE NUMBER BY 
HYDROLOGIC SOIL GROUP 

LAND USE A B C D 

OPEN SPACES, LAWNS, PARKS, GOLF COURSES, 
CEMETERIES, E:TC. 

Good condition: grass cover on 75% 
or more or the.area 

Fair condition: grass cover on sa%· 
to 75% of area 

59* 

69* 

78 

84. 

38 91 

91 93 

Commercial and Business Areas 
(85% impervious) 

96* 

~ 
97 98 98 

97<J~98 92* 0 95 ... Industrial districts (72% impervious) 
.o 

RESIDENTIAL 2./ ~ ~- ~ &Oa~. Acres per Average % 
Dwelling Unit Impervious 3/ 
1/8 acre or less 65 
1/4 acre 38 
1/3 acre 30 
1/2 acre 25 

1 acre 20 
Paved parking lots, roofs, 

driveways, etc. 

89* 194~ 
7~* ~H~ 0 
75* 86 
73* 85 
70* 84 
99 99 

~~ 97 
93 95 
92 94 
91 94 
91 93 
99 99 

STREETS AND ROADS: 

l./ 

]J 

* 

MCSOCM 

Paved with curbs and storm drains 
Gravel 
Dirt 

99 
89* 
86* 

99 
94 
92 

99 
96 
95 

99 
97 
96 

For a more detailed description of agricultural land use curve 
numbers, refer to the National Engineering Handbook, U.S. 
Department of Agriculture, Soil Conservation service, 1972. 
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. 
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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~Yorksheet 2: Runoff ctrrv~ ncm~r and runoff 

I 

Location f>rzANd J\)t-)(,)tOIJ 

C1rcte one:~ ~eveloped 

t. ?unoff :~~v~ number ((~) 

j Soil_ :-tame Cov~r descr1;Jtion 
I an~ 
j h~dr~l~gic (cov~r ty~e, treatment, and 

1 
gro•tp hyd:-ologic c~n<ii~:..on; 

; percrnt tm~ervtous; 
I unconrteo:.:t ~d/ connected Llpervious 

ChPcked Date ---

kArea 
I Producl 
l of . 
I Ci x atea l 

4" ac~cs I 
N Omi- I 

I 
I 

C" I 

~ 
.. 

l 
..... 
:.:... l (a p p e ~ d i x A) ! a rea r -1 t 1 o ) 

IC~)~~~ ~U~o~~-~-~~-,~~--,~~~~~~-,~~~~~~~~, 
:'~r.R-t Fu .. ,e. ''"""' Cor..tD•r•oN ~ood. _1':10 

1 
8 '-O · 774 1 

.. ....... 

.6e:::.!:.:!~~·::.t-'i W!!Lt>AM~~Q~=-----:----------+--'----·-c.o_ : . Of) 
(Bc)e, Uuuo~ Row 'R.o~ ~RJ.\l «-MT, 1 j 1 I 
~~,~~ ~~Q,Tio~~~~~~~~~~~+q~~·4~~:~~.\~~-•_4_1~~\~~~4~-Z~·~'~~ 

l 

.. 
Ill 
Ill .. 
• • 
t1 • 
.. t;l • ... .. 
T' 

-t-2 
r 
I ...... 

I 
1/ Use only one C~ source per line. Totals • 

Use CN • 

2. R.uno ff 
Storm f11 

Frequency ········•••••••••••••••••••••• yr 

Rainfall, P (24-hour) •••••••••••••••••• in 

Runoff, Q •••••••••••••••••••••••••••••• in 
(Use P and CN with table 2-l, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

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

MCSOCJ.I 

I 

I I 

~ts,,o1l24 \t, .l2;, 

I cr3 I 

Storm 113 

456 
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Cl ~ ~ Table 3.5 

~ Resistance Factor for Overland Flow 
u) 
t: U1 \() u.. 

Surface N value Source 2 \.L 
G 0 

Asphalt/Concrete• 0.05 - 0.15 a 

• 

·e 
Bare Packed Soil Free of Stone 0.10 c 
Fallow - No Residue 0.008 - 0.012 b 
Convential Tillage - No Residue 0.06 - 0.12 b 'I 
Convential Tillage- With Residue Olf\ - 0 ?.?. b 

• 
Chisel Plow - No Residue 0.06 - 0.12 b 
Chisel Plow - With Residue 0.10 • 0.16 b ,II 
Fall Diskinsr - With Residue O.!W • O.!iO 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 - 0.47 b 

Sparse Rangeland with Debris: 
0 Percent Cover 0.09 - 0.34 b 

• 20 Percent Cover 0.05 - 0.25 b 

Sparse Vegetation 0.053 - 0.13 f 
Short Grass Prairie 0.10 - 0.20 f 
Poor Grass Cover On Moderately Rough 0.30 c • 
Bare Surface 

Light Turf 0.20 a 'f A veraue Gra..~s Cover 0.4 c • Dense Turf 0.17 - 0.80 a.c,e,f 
Dense Grass 0.17 - 0.30 d 
Bennuda Grass 0.30 • 0.48 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), 0 Woollriser (1975). (See Hjemfelt, 1986) 

*Asphalt/Concrete n value for open channel flow 0.01 - 0.016 .e 
• 35 
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Appendix A..-TABLES 

Table I.-Manning roughness coefficients. n ' 

Mamtin~s 
I. Clo.ed condalta: n range 1 

.!.. Concre'e pape·-·························-············· 0. 011-o. 013 
B. Corronted-meta.l pipe or pipe-arch: 

1. 2H by ~in. co~at1on (riveted pipe): • 
L Plain or tully coated..--------------------------- 0. 024 
b. Paved inver; lrailge values are for 2:5 and SO percent 

of clrcum1erence paved): 
.In) Flow full depth..--------------------·-··-·· 0. 021-(). 018 
· (2) Flow 0.8 depth.------=------------------------ 0. 021-o. 016 
(3) Flow 0.6 depth.------------------------------ 0. 01~. 013 

2. 6 by 2-in. cor.un.uon (field bolted)---------------- . 0. 03 
C. Vltri.O.ed clay p1pe •• ------------------------------ 0. 012-0. ou D. Cast-iran pipe. WlCO&ted. •••••• ____________________ 0. Oil 

E. Steel PiPtl-----·············------------------------- 0.~. 011 
F. Bric..k: ••••••••••.•••••••••••••••••••••••• ---·-·········· 0. 01+-0. 017 
0. Monolithic concrete: 

1. Wood toniU.. rou~r.i:l... ••••••••••••••••• _ ••••••••••••••• 0. 01~. 017 
2. Wood fon:Il!. smooth •• ----------------------------- 0. 012-0.014 
3. Steel fon:Il! •••• ------------------------------------- 0. 012-0.013 

H. Cemented. rubble m..a.sonry walls: 
1. Concrete tioor and toP------------------------------ 0.011-o. O%Z 
2. ~ atural floor---------------------------------------- O. 01H. 025 

I. La.minated. treated wood.--------------------------- 0. 015-0.017 1. VItrified clay liner plates_______________________________ 0. 01~ 

II. Open chall.IH!UI.Ilrled '(straight allnement): 1 
A. Concrete, with suriaoe:s as mdicated: 

1. Formed. no finish ••••• ----------------------------- 0. 0~. 017 2. Trowel.fini3.h.. ________________________________________ 0. 012-0. OH 

3. Float finish •••••••••••••••••••••••••••••••••••••••••• 0. 013-0. OIS 
4.. Float finish. some gravel on bottom •••••••••••••••••• 0. 015-o. 017 
5. Oll.ll.ite, good section ••••••••••••••••••••••••••••••••• 0. 01~. Ol'il 
6. Onnite. wavy section •• ------------------------------ 0.018-0.022 

B. Concrete. bottom tioat finished, sides as indicated: 
1. Dres.sed. stone in mortar---------------------------- 0. 015-0.017 
2. Random stone in mortar---------------------------- 0. 011-o. 020 
3. Cement rubble m..a.sonry •••• --------------------· •••• 0. 020-0. 025 
4. Cement rubble masonry, plastered.. •••••••••••••••.•• 0.01~. 020 
s. Dry rubble <riPr&P1------·---------------------------- 0.020-0.030 

C. Gravel bottom. .uaes as~ 
1. Formed concrete •.••••••••••••••••••••••••••••••••••• 0. 011-o. 020 
2. Random stone in mortar----·-···-------------·------- 0.020-0.023 

IV. Hia'bw.y channel a and awa.lee with maintained l'ePt&tio11 • 7 
(Talues s.bown are for velocities of 2 and 6 f.p.s.): 

A. Depth offtow ap to 0.7 foot: 
L Bermudagras.s, .Kentncky blnegns.ss, ba.tWogrus: 

L Mowed to 2 inc.ile:s ••••••••••••••••••• ______ _ b. Len!tth 4-6 tnche:s _____________________________ _ 

2. Good stand, any grsss: 
L Length about 12 inches •• -----------------------
b. Length about :U inches •• ----------------------

3. Fair stand. any gra.ss: 
L Len~h about 12 i.:J.cbes ................... --------
b. Lenszth about 24 inche:s •• -----------------------

B. Depth of .flow 0.7-1.5 feet: 
1. Bermnd.urass • .Kentucky bluegrass, ba.tfal~: 

L Mowed to 2 tnc.ile:s ••••• -----------------------b. Length 4 to 6 incne:s _____________________________ _ 

2. Good stand. any JZrS.SS: 
L Length about 12 i.:lcbe:s .......................... .. 
b. Length about 24 inc.iles •• ------------------------

3. Fair stand, any gra.ss: L Length about 12 incbe:s __________________________ _ 

b. Length about 24 incne:s .......... ------------------

V. Street and~-., ntteriJ: 
.\.. Concrete gutter, troweied finish ........................ . 
B. Asphalt pavement: 

1. Smooth texture •••• --------------------------------
2. Rou;:.b te:nare. -------------------------------------

C. Concrete gutter with a.spb.alt pavement: I. Smoot.b _____________________________________________ _ 

2. Rou;:.h ••••• ----------------·-----------------------
D. Concrete pavement: 

1. Float .flnish. _ ---------------------------------------
2. Broom finish.--- __ .------------- ___ ••••••• --·--------

E. For gutters with small slope. where sediment mAY a.cct1· 
mulate, increase above values ot n by--------------

VL NatunliJU'eam channels:• 

!\fanning's 
n range' 
0.07-o.oo 
0.00-G.OS 

0.1&-Q.OQ 
0.30-o.15 

0.1+-0.08 
0.~.13 

o.os-o.ros 
0. 0&-<l. 04 

0.12~.07 
0.:20-0.10 

0. IG-0.06 
0.17...0.09 

0.012 

0.013 
0.016 

0.013 
0.015 

O.OH 
0.016 

o.oot 

A. Minor sa eams • (sarfa~ width at ftood Sf.&::e less than 100 
ft.): 

1. Fairly regular section: 
L .Some gr8S3 and weeds, llttle or no brush __________ 0. 030-0.035 
b. DellS8 growt.b o! weeds, depth o! fiow mawuUy 

greater t.ban weed height .......................... 0. ro.s-o. 05 
c. Some wee<is. light brush on banks ••••••••••••••••• 0. 035-0.05 

n 

3. Dry rubble triPr&P1---------~------------------------ 0. OZJ.-O. 033 
D. Bric..k: ••••••••••• ---·····················--------······· 0~01+-0. 017 :· ~~:: ::~: ~~ ~~!so~nb=;::::::::::~:: ~:~:~ ~ 
E. Asphalt: 

1. .Smooth.----------------------·-····---------:..------ 0. 013 
2. Rough.---------------------------------------------- 0. 016 

F. Wood. pl.ane<t clean.. ................................... 0. 011-o. 013 
0. Concrete-lined excavated roc..k:: 

1. Good section. ........................................ 0. 017-Q. 020 
2. Irregular secttOD.-----------------•-------------·----- 0. 022-o. 027 

IlL Open ch.anlle .... eu:ant.ed • (straight alinement,• natural 
linillg): 

A. Earth. aniform section: 
1. Clean, recentlY completed •••• --------------·--------- 0. 01~. OIB 
2. -Clean, after weathenng. ----------------------------- 0. 018-0.020 
3. With short gras:s, few weeds •••••••••••••••••••••••••• 0. 022-0.027 
4. In gravelly soil. nni!orm section. clean.__ ____________ 0.022-Q.02.S 

B. Earth, fairly nni!orm seaion: 
·1. No vegetation ........................................ 0. 022-Q. 025 
2. Ora.ss, some weeds ••• ----·-------------------------- 0. 0"'.5-0. 030 
3. Dense weeds or aquatic plant! in deep channe~------ 0.03G-0.03S 
4. Sides clean, gravel bottom •••• ------------------------ 0. 02S-0. 030 
5. Sides clean. cobble bottom ••••••••••••••••••••••••••• 0.03G-0.040 

C. Dr~line excavated or dredged: 
1. No v~etatiOD.--------------------------------------- 0. 028-0. 033 
2. Light brush on banb •••••••••••••••••••••••••••••••• 0. 03.5-0. oro 

D. Rock: 
1. Based on de:sim section.----------------------------- 0. ~ 
2. Based on actual mean section: 

a. Smooth and nni!orm. ----------------------------- 0. OJ.S-{). 040 
b. Jaqed and irTeltUlar-----------··------------------ 0.04()..0.00 

E. Channels no; maintauled, wee<b and brush uncut: 
1. Dense weeds. hith as tiow depth..................... 0.08-Q.l2 

--'2. Clean bottom, brush on sides.----------------~------ 0. os-o. 08 
3. Crean bottom. brwh on sides, higbest stap of ftow ••• 0. 07-o. 11 
4. Dense brwh, high stage.............................. 0.10-G. H 

Footno~ to table 1 appear at the top of page IOL 

100 

l For trees Within clls.n.ne:, with branches submer~d ' 
at high sta~e. increis~ sll above values by------- 0.01~.0t 

2. ~lar sections. Wltb poois, slight channel meander; 
increase values gtven in la-e about................. O.Ol~.Ot 

3. Mountain streams. no vegetation in cblumeL banks 
asually steep. trees and brush along ba.nts sub-
merged at high stue: 

L Bottom of graveL cobbles. and few boulders _______ 0.04-0.05 
b. Bottom of cobbles, with 18.r1te boulders............ 0.05-o.07 

B. nood plains (adjacent to nataral streams): 
·1. Pasture. no brush: 

a. Short gra.s:s •••• --------·------------------------- 0. 030-G. 03S 
b. High Jrr&S3-- ------------------------------·------ 0. 035-Q. 05 

2. Cultivated areas: 
a. No crop ••••••••• ---------------------------------- 0. 03-0.04 
b. Mature row croP!-----------------------------"-- 0. 035-o. 045 
c. ~ature field crops ••••••. -------------------------- 0. ~- 05 

3; Heavy weeds. scattered brush_____________________ 0. 05-o. 07 
4.. Li!Zht brush and trees: 11 

L Win!.er •••••••••• --------------------------------- 0. 05-0.06 
b .. Summer_-------------------------------·--------- 0. 0&-<l. 08 

5. Medium to dense brush: " 
IL. Winter-------------------------------------------- 0. rJ7 -o. 11 
b. Summer ___ • ____ ••••••• ------------------------ 0. to-o. 16 

6. Dense W11lows. summer. not bent over by c:mrenL.. 0. 15-Q. 20 
7. Cleared land W1th tre~ stumps. lOG-150 per acre: 0. 04-o. 

05 a. No sprouts ••••• -----------------------------------
b. With heavy ~owtb of sprouu .••••••••• ----------- 0. 0&-<l. OS 

&. Heav~ stand oC timber, a few down trees. little nuder-
growth: 

L Flood depth below branches.---------------·----- 0.1o-o. 12 
b. nood depth reaches branches_____________________ 0. 12...0.16 

C. MaJor streams <surface width :\t ftood stage more tban 
100ft.): Roughness ooetficient b U!ru&lly less than for 
minor streams of similar description on ac:coan' of less 
et!ect1ve rt'Sistance offered by irre~rolar banb or vep­
tat1on on banb. Values or n mAY be somewb&t r&­
duced. Follow recommendAtion 1n publicadon cited • 
Jf po:Wble. The value of n Cor tar~~:er streams ot most 
rtguJar section. with no boulders or brush. msy be In the ranre oc ______________________________________________ a. 028-0. 033 

1\ 

~ 

·'· 
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• (. Table 13-3 
MANNING'S ROUGHNESS COEFFICIENTS 

• 
Deoth Ranoes 

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 Ri prap 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 
Fiberglass 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 r~at 0.036 0.025 0.021 

• 

- Gravel 1-i nch, Dso 0.044 0.033 0.030 
2-inch, Dso 0.066 0.041 0.034 

~ 
• 

Rock Ri prap 6-inch, Dso 0.104 0.069 0.035 
12-i nch, Dso 0.078 0.040 

-
• 

• 

• 

-
• 

• 

-~ 1"1~') 

-
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(2-24) 

(2-24a) 

(2-25) 

(2-26) 

11 becomes 

• (2-27) 

(2-27a) 

• (2:-28) 

~ (2-28a) 

~s are prese~ted 

• ; of equations that 
..i ion, which was 
• .vater pipes and 
. equation is 

(2-29) 
• :its) (2-29a) 

• 

REVIEW OF APPLIED HYDRAULICS 25 

Table 2-1 Values of n to be used with the I\'lanning equation (2] 

Surface 

Uncoated cast-iron pipe 
Coated cast-iron pipe 
Commercial wrought-iron pipe. black 
Commercial wrought-iron pipe. galvanized 
Smooth brass and glass pipe 
Smooth lockbar and welded '"OD'' pipe 
Riveted and spiral steel pipe 

Vitrified sewer pipe 

Common clay drainage tile 
Glazed brickwork 

- Brick in cement monar: brick sewers 
Neat cement surfaces 
Cement mortar surfaces 
Concrete pipe 
Wood stave pipe 
Plank flumes 

Planed 
Unplaned 
With battens 

Concrete-lined channels 
Cement-rubble surface 
Dry-rubble surface 
Dressed-ashlar surface 
Semicircular metal flumes. smooth 
Semicircular metal flumes, corrugated 
Canals and ditches -

Earth, straight and ·uniform 
Rock cuts. smooth and uniform 
Rock cuts, jagged and irregular 
Winding sluggish canals . 
Dredged-earth channels 
Canals with rough stony beds, weeds on 

earth banks 
Earth bottom. rul:?ble sides 

Natural-stream channels 
1. Clean. straight bank. full stage. no rifts or 

deep pools 
2. Same as (1). but some weeds and stones 
3. Winding. some pools and shoals. clean 
4. Same as (3). lower stages. more ineffective 

slope and sections 
5. Same as (3), some weeds and stones 
6. Same as (4), stony sections 
7. Sluggish river reaches. rather weedy or 

with very deep pools 
8. Very weedy reaches 

•values commonly used in designing . 

Best 

0.012 
0.011 
0.012 
0.013 
0.009 
0.010 
0.013 

J 0.010t 
1 0.011 5 

0.011 
0.011 
0.012 
0.010 
0.011 
0.01:! 
0.010 

0.010 
0.011 
0.012 
0.0!2 
0.017 
0.025 
0.013 
0.011 
0.0225 

0.017 
0.025 
0.035 
0.0:!25 
0.025 

0.025 
o.ois 

0.025 
0.030 
0.033 

0.040 
0.035 
0.045 

0.050 
0.075 

Good 

0.0!3 
0.01211 

0.013 
0.014 
0.010 
0.0114 

0.0154 

.O.Ol3a 

0.0124 

0.012 
0.013 
0.011 
0.012 
0.013 
0.011 

0.01211 

0.013a 
o.otsa 
0.0144 

0.020 
0.030 
0.014 
0.012 
0.025 

0.020 
0.030 
0.040 
0.025a 
0.0275a 

0.030 
0.03()'1 

0.0275 
0.033 
0.035 

0.045 
0.040 
0.050 

0.060 
0.100 

Fair 

0.014 
0.013 .. 
0.014 
0.015 
0.011 
0.013(1 
0.017a 

0.015 

0.01412 

o.ol3n 
0.01511 

0.012 
o.ol3a 
0.015a 
0.012 

0.013 
0.014 
0.016 
0.016a 
0.025 
0.033 
0.015 
0.0!3 
0.0275 

0.0225a 
0.033a 
0.045 
0.0275 
0.030 

0.030 
0.035 
0.040 

0.050 
O.U45 
0.055 

0.070 
0.125 

Bad 

0.015 

0.015 
0.017 
0.013 

0.017 

0.017 
0.015 
0.017 
0.013 
0.015 
0.016 
0.0!3 

0.0!4 
0.015 

0.018 
0.030 
0.035 
0.017 
0.015 
0.030 

0.025 
0.035 

0.030 
0.033 

0.040 
0.035 

0.033 
0.040 
0.045 

0.055 
0.050 
0.060 

0.080 
0.150 

W%~~a.. B-r-J&~ GO\....l..UI\O...J ' Pvto'01,.J~ 
t.J~ ~rs.v..r~~ ~ m~T(...4'(1..,F- 1 eoor 1 \"'t>) 
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H I S T 0 R I C 

S U B - B A S I N S U M M A R Y 

======================================================= 
SUB-BASIN 

HISTORIC 

OF1 

OF2 

OF3 

A 

B 

c 

TOTAL 

AREA 
AC. 

11.22 

12.00 

3.09 

26.07 

23.25 

15.68 

91.31 

AREA 
SM. 

0.0175 

0.0187 

0.0048 

0.0407 

0.0363 

0.0245 

0.1426 

HYDRO. 
SOIL 
GROUP 

B 

B 

B 

B & C 

c 

c 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

scs 
CN 

91 

91 

88 

93 

94 

94 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

======================================================= 
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\Vorksheet 3: Tirr.e of concentration tTc) cr travel time <Tt) 

Proj~{"t 6BANDVlt.W £~:)'11\T£t2 
Lo«.:.:lt.ion G gArJJ .J\),Yt,TttlN 

By M6 lJate ()it> Jo.4- ·. 
Ch~ck.ed Oate ----

C1rcle one:~esen£} OevP.loped 

Circle one: Tc Tt through 6ubarea 3ue-~~tN OF1-
NOTES: Space f·Jr as me:.ny •u tYo segruents per flo\: type .:.ln b< used for e:tch 

worksheet. 

Include a map, scheruatic, or description of flov s~gments. 

Sheet flov (Applicable to Tc only) _ 

1. Surface description (table 3-1) 

Sc.gment ID 

· 2. Kanntng 's roughness coe f f., n (table 3-1) •• 

l.' Flov length, L (total L ~ 300 ft) •••••• •••• ft 

4.- · '!'wo-yr 24-hr rainfall, P2 ••• ~.............. in 

5. Land slope, s .••••••••• ·• ••••••••••••••••••• ft/ft 

6. 0.001 (nL) 0
"
8 

T • -.;.._,_~~-=--
t p 0.5 0.4 

Compute Tt hr 

- 2 s 

Shallow concentrated flow Segruen~ ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V 

L 
ll. Tt • 3600 V 

(f1gur~ ••••••••••• 
4-UZ..,. 

Compute Tt •••••• 

ft/s 

hr 

Channel flow Segment lD 

12. 

13. 

14. 

Cross sectional flow area, a 

Wetted per1~eter, Pw ••••••••••••••••••••••• 

Hydraulic radius, Corupute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. M.anning' a roughness coeff., · n •••••••••••••• 
\ 49 2/J 1/2 

v • • r 
8 

Cocpute V ••••••• n 
17. ft/s 

............................. ft 

A-6 
PM\UU-

o,:a5 
ISO 
0.10 

0·055 

o.tt;3~+ l 
s-e1 

I 

18. Flow length, L 

L 
19• Tt • 3600 V Compute Tt hr '----- ·fO·O;t 
20. Watershed or subarea T or T (add T in steps 6, 11, and 19) •• •• •• • hr 0./ 

c t t I 

T LA'=t ::: 0./.oO ( o.T7(p) :: o.4lo~ Hour:r.? . 
Che.L~CoMpuT-..-no~ tNTE-~AL- o.~q -it-ItA~ :: s, \ \ N\\to..\\JT~~ 

(210-VI·TRa55, Second E<i, June 1986) s t.T C'~ e ~ fY\\tJ I 
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\Vorkshee(3: Tiffie of concentration tTc) cr travel time (Tt) 

ProjP.C't By~ Dc1te 0&,/q4-
Lo~.1tion 6., f2.f)Nd :fu N(..'T tt)tJ Cht!cked Date----

Ctrcle one:-zEes~ DeVf~loped 
Circle one: Tc Tt through subarea Suo-~tN ot-1 
NOTES: Space f·Jr as mc.ny ou t\JO segments per flo.._. type .:..:m lx! used for e:ich 

worksheet. 

Include a map, schemattc, or descri?tion of flo~ s~gments. 

Sheet flow (Applicable to Tc only) 

1. Surface description (table J-1) 

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

3. Flow length, L (total L ~ 300 ft) • • • • •• • • • • ft 

4.\~24-hr rainfall, ?.../.................. in 
/-too 

5. Land slope , s ~ • • • • • • • • • • • • • • • • • • • •. • • • • • • • • • f tIft 
I. 
I 
i 

o.oo7 (nL) 0"8 
6• Tt • p 0.5 0~4 Compute _Tt hr ~------1-lo:a-,~ 

/?loos 
Shallow concentrated flo\/ Segment ID 

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

8. flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure )<f) •.•.•.•.•.. ft/s 
-4-oZ-

Compute Tt •••••• 
L 

ll. Tt • 3600 V hr 

Channel flow 

12. Cross sectional flow area, a 

Segment lD 

ft 2 

13. ~etted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. ~~nning'a roughness coeff., n •••••••••••••• 
1 49 2/J 1/2 

V • • r 
8 Compute V ••••••• 

n 
17. 

18. Flow length, L . ..................•......... 
L 19• Tt • 3600 V Compute Tt 

ft/s 

ft 

hr 

~~ -c...l 
?~t.. 

' I 
Cb..\-L • I 
~~t,-rrl 
o.or4-\ 
o,oz4 
4.4~1 
'?loO I 
0.02~f +{ 

20. ~aterahed or subarea T~ or T (add T in steps 6, 11, and 19) ••••••• 
... t t 

(21().. VI-TR-55, Second Ed., June 1986) 
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Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: DITCH B1 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 ... . 

1 • 00: 1 ( H: V) 
1. 00: 1 ( H: V) 
0.025 
0.0140 ft/ft 
2. 24 cfs -z_ o.~c Gf'> /A c,, oF ~SoiN Aa..f-4 

0.84 ft c 
Q. 14 !¥§)- I 1\1 J T/AL l..t;;.fT. 
0.71 
1.69 ft 
2.39 ft 
0.79 ft 
0.0197 ft/ft 
0.85 (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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Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: DITCH B1 TO C 

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

1. 00: 1 ( H: V) 
1.00:1 (H:V) 
0.025 
0.0140 ft/ft 
8.98 cfs ..,__ o,!O t,F?jAt,., Or~~~AafA 

1.42 ft L 

c;:::~; !r>- \NITJI:)..\- v~T. 
2.84 ft 
4.02 ft 
1.38 ft 
0.0164 ft/ft 
0.93 (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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\Vorksheet 3: Time of concentration (T c) cr travel time (T t) 

Proj~ct 6fSAND'V\£AN t~IAI[:b 
to~.lt.ion tP f?ANd .:fu.Yc...Tt\)N 

By JV\6 Uate ()l.tJ 1ot4-· 
Cht:cked Date----

ctrcle one:~esen~ DevP.lopec 

Circle one: Tc Tt through subarea 

NOTES: Space f·Jr as m~ny cu tvo segments per flo.._. type .:..1n be used for e:t.ch 
\iorksheet. 

Include a =ap, schematic, or descri~tion of flo~ s~gments. 

Sheet flow (Applicable to Tc only) St.gment ID 

1 • Surface description (table 3-1) 

·2. HAnning's roughness coeff., n (table 3-l) •• 

). · Flow length, L (total L _s. 300 ft) •••••••••• ft 

4~ 7wo-yr 24-hr-rainfall, P~ ••• ~ ••••••• ; ••••• ~ in 

5. Land slope, s •••• ••••••••••!••••••••••••••• ft/ft 

6. o.oo1 <~t) 0 " 8 T • ~;;..;;...;........:..~~-
t p o.s 0.4 

2 i 

Compute Tt hr 

Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••••••••••• ft/s 

L 40'2... 
Compute Tt •••••• ll. T t • 3600 V hr 

Channel flow 

12. Cross sectional flow area, a 

Segment lD 

ft 2 

13. 

14. 

15. 

16. 

17. 

lB. 

Wetted perimeter, Pw ••••••••••••••••••••••• 

Hydraulic radius, 
a 

r -­
P.., 

Compute r ••••••• 

Channel slo~e, s ••••••••••••••••••••••••••• 

Mann1ng'a roughness coeff., n •••••••••••••• 

l 49 2/3 1/2 
V • • r 8 Co V n ~puce ••••••• 

Flow length, L ............................. 
L 19• Tt • 3600 V Compute Tt 

ft 

ft 

ft/ft 

ft/s 

ft 

hr 

f.--y 
PA""""fllr 
Z.lD 

o.oos 
\ \\0 
o.o~l-r l 
F=-6 
.G f-'-

C.0.LG. 

-:; h e-'t:'t"' 

0.024-
o,oz61 
~A\ 
Sqt:5 

o.MJ+I 
20. ~atershed or subarea Tc or T (add T in steps 6, 11, and 19) ••••••• 

t t 

(210. VI-TR-55, Second Ed., June 1986) 
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\Vork.sheet ·3: Tirrae of concentration tT c) cr travel time (Tt) 

ProjP.ct GJZANDV\~W E~--rA--rt~ By~ Uate OlP/94-
LO\.:.J.tion 6-, f'Z.QNO :fu Nt,."T \'ltJ Cht!cked Date----

C1rcle onet""Ges~ OevP.loped 

Circle one: Tc Tt through subarea 

I 00 Y-e.~ :5 rZ>12-~ . 
SuB-13A:>tN OF'"Z.. 

NOTES: Space f·Jr as mc.ny '1..1 t,_o segments per flo ... · type .:.Jn be used for e:1ch 
worksheet. 

Include a map, schematic, or descri?t1on of flo~ s~gments. 

Sheet flow (Applicable to rc only) .Sc.gment ID 

1. Surf ace description (table J-1) 

2. Hanning's roughness coeff., n (table 3-l) ·~ 

J. Flow length, L (total L ~ 300 ft) ••• ,...... ft 

4. \~ 2:.-hr rainfall, P ./. ••••••••• ~....... !.n 
/-too . , 

5. · Land slope, s ~ ••• ~ •••••••••••••••••••••••••• 

0.001 (nL) 0 "8 
6•- 1

t • p 0.5 0~4 
/too a 

Compute 1 t •••••• 

ft/ft 

hr 

Shallow concentrated flow Segruent ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 210 
9. ~atercourse slope, a ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure)<!) ••••••••••• 

L ~z.... 
Compute Tt •••••• ll. Tt • 3600 V 

Channel flow Segruent ID 

12. 

lJ. 

14. 

15. 

16. 

17. 

18. 

Cross sectional flow area, a ••••••••••••••• 

Wetted peri~eter, Pw ••••••••••••••••••••••• 

Hydraulic radius, 
a 

r •-
pw 

Compute r ••••••• 

Channel slo~e, s ••••••••••••••••••••••••••• 

Manning'a roughness coeff., n •••••••••••••• 
1 49 2/3 1/2 

V • • r 8 Ca V n mpute ••••••• 

Flow length, L .......•..................... 

ft 

ft 

ft/ft 

fr./s 

ft 

19. T 
L 

Compute Tt ·jo·i • hr t 3600 v 
20. Watershed or subarea T or T (add T in steps 6, 11 ' and 19) ....... hr (),[q 

c t t 

(210-VI-TR-55, Second Ed., June 1986) 
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Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: DITCH F TO G 

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 ... . 

1 . 00: 1 ( H: V) 
1.00:1 (H:V) 
0.025 
0.0240 ft/ft 
2.40 cfs 1...- Or"2.0 C.T-$/,t.G.. OF~~Aef.//Jr 

0.78 ft ~ 
([:91 fp~ \No '~tAl,.. C:.?l~ 
0.61 sf 
1.57 ft 
2.22 ft 
0.81 ft 
0.0195 ft/ft 
1.10 (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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Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: DITCH F TO G 

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

1.00:1 {H:V) 
1 • 00 : 1 ( H: V) 
0.025 
0.0240 ft/ft 
9.6o cfs -z...... o.t>O ttc~f~,oF~~·~At.tJT· 

1.32 ft ~ 
{[; 5 ~ fp§}- I "'-.)L-,;" I ~l- L&:tr . 

1.74 sf 
2.63 ft 
3.73 ft 
1.42 ft 
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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\Vorksheet 3: Tirr.e of concentration (Tc) cr travel time (Tt) 

Proj~('t 6BAND'V\W £~am-£-!:;? 
toc.ttion G gANd .JU,Y(.,Tll)N 

C~rcle one:~esen~ DevP.loped 

Circle one: Tc Tt through subarea 

By M6 
Cht!cked 

Uate 

Date----

NOTES: Space f·Jr as mc.ny •u two segments per flo\." type ..:.:1n be used for e::tch 
worksheet. 

Include a map, scheMatic, or descri?tion of flou s~gments. 

Sheet flow (Applicable to Tc only) s,gment ID 

1. Surface description (table J-1) 

·2. Kann1ng's roughness coeff., n (tab~e 3-1) •• 

). · Flow length, L (total L ~ 300 ft) •••••••••• ft 

t. • · 7•o-yt' ::.:.-nr rainfall, P2 ••.• -~ •••••••••••••• !.n o-. o. I I 
5. 

6. 

'L.and slope, s _ •••••••••••••••••••••••••••••• 

T • o.oc7 CnL)
0

•
8 

t p 0.5 0.4 
Compu~e Tt •••••• 

ft/ft O.J>\0: I 
hr tt.-zs? _____ .· !~-1----;1· [t:.t.S~ 

2 s 

Shallow concentrated flow Segment I:> 

7. Surface cescript1on (paved or unpaved) ••••• 

B. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••• • •• ••••• ft/s 
t 40"2... 

11. Tt • 3600 V Compute Tt •••••• hr 

Channel flow Segment ID 

ft 2 12. 

1J. 

14. 

15. 

16. 

17. 

lB. 

19. 

20. 

Cross sectional flow area, a 

Wetted peri=eter, Pw ••••••••••••••••••••••• 

Hydraul:c radius, 
a 

r •-
pw 

Compute r ••••••• 

ft 

ft 

Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

Manning' 1 roughness coef f.,. n •••••••••••••• 
1 £.9 2/3 1/2 

V • • r 8 Compute V • • .. • .. ft/s 
n 

Flow length, L ............................. ft 

!. 
T ·-~-t 3600 v Compute Tt hr 

Watershed or subarea T or T (add T in seeps 6, 11, 
c t t 

'-------~ 
and 19 ) • • • • • • • h r I\ ' ~ ~ 

T L.A&.t = o. toO ( t.'~~i..-) -:. o:i<;A Hou'F.~ 
(210-VI-TR-55, Second EeL, June 1986) 
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\Vorksheet"3: Tirr.e of concentration (Tc) cr travel time (Tt) 

Proj~~:ct By~ Ua te 0/; 194-
lo~.ttion f:s, J3.9Nd :fu N(..a \~IJ Ch~cked Date----

Ct rc le one :lf?esf!!S) · OeVf~ loped 

Circle one: Tc Tt through subarea 

I 00 Y~AV!- -5 rZJ~~ . 
Suo-"i?JA6!N o~ 

NOTES: Space f·Jr as ma.ny '\1 t._.o seglllencs per flo\: type .:.:1n be used for e:tch 
worksheet. 

Include a map, schematic, or descri?tion of flou s~gments. 

Sheet flow (Applicable to Tc only) 

1. Surface description (table J-1) 

2. Hanning's roughness coeff., n (table 3-l) •• 

3. Flow length, l (total L _s_ 300 ft) ••• ••• • •• • ft 

4.\0~.~yr _.,!..-hr rainfall p_/. ... ~n 
~JL ~ '/-toO .............. . 

5. Land slope, s ~ ••••••••.•••••••••••• ~ •••••••• ft/ft 

• 0.001 (nL)
0

"
8 

Tt 0.5 0~4 >loos . 
6. Compute Tt hr 

Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity 1 V (figure )<!') ••••••••••• fr:./s 
.;(.oz... 

Compute Tc •••••• 
L 

ll " T t • J 6 00 V hr 

Channel flow Seg:uent ID 

12. Cross sectional flow area, a ••••••••••••••• 

13. Wetted perimeter. Pw ••••••••••••••••••••••• 

14. Hydraulic radius, Colllpute r ••••••• ft 

15. Channel slo~e. s ••••••••••••••••••••••••••• ft/ft 

16. Manning 'a roughness coeff., · n •••••••••••••• 

1 49 2/3 1/2 
V • • r 8 Compute V • • • • • • • fr:./s 

n 
17. 

lB. L ............................. ft 

s-

Flow length, 

19. 
L 

-~·~:n Tt • J600 v Compute Tt hr 

20. Watershed or subarea Tc or T (add T in steps 6, 11, and 19) .... ' ... hr 
t c. 

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

1 • 00: 1 ( H: V) 
1.00:1 (H:V) 
0.025 
0.0050 ft/ft 

3. 02 cfs '2- 0 • '2.0 {.,F-·~jN..,. OF~~Aa.f.A. 

1.15 ft 
6.30 tp$)-- (~t'"'rltla.l- £~-r.. 

1.31 sf 
2.29 ft 
3.24 ft 
0.89 ft 
0.0189 ft/ft 
0.54 (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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Triangular Channel Analysis & Design 

• Open Channel - Uniform flow 

• Worksheet Name: DITCH S TO K 
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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 ........ . 
Flow Area ....... . 
Flow Top Width .. . 
Wetted Perimeter. 
Critical Depth .. . 
Critical Slope .. . 
Froude Number ... . 

1. 00: 1 ( H: V) 
1.00:1 (H:V) 
0.025 
0.0050 ft/ft 

12.07 cfs -z._ 01 ~0 CFSjtl.c.... IFP.:A$-I~Atttfr 

1.93 ft ~ 
0.25 ~P§>- INliiO.L~~-r~ 

3.71 sf 
3.85 ft 
5.45 ft 
1.55 ft 
0.0157 ft/ft 
0.58 (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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\Vorksheet 3: Tirr,e of concentration (Tc) cr travel time <Tt) 

Proj~t't 6gANDV\f&) £~1ATl'b 
lo\;.u.ion G f?.ANd .JUtYt..Ttt>cl 

By M6 Uate Ol.tJ Ja.4-· 
Ch~cked Date----

C~rcle one:~~esen£} DevP.loped 

Circle one: !c Tc through 6ubarea 

NOrES: Space f·Jr as mer.ny "ls t'Jo segruents per flo'!.: type .:.1n be used for e:1ch 
worksheec. 

Include a map, schematic, or descri?t1on of flo~ s~gments. 

Sheet flow (Applicable to Tc only) Sc.gtnent ID 

1. Surface description (table l-1) 

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

J. ' Flow length, L (total L .,S_ 300 fc) •• • • • • • • • • ft 

. 4.- · 7•o~yt" 24-hr rainfall, ? 2 ••• ~ •.• • • • • • • • • • • •• in 

s.- Land slope, s •••••••••••••••••••••••••••••• ft/ft 

6. o .. oo7 (nL)
0•8 

! - ..;...;...~-=-=-~~­
t p 0.5 0,4 

2 s 

Corupute Tt hr 

Shallow concentrated flow Segruent ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••••••••••• 

L 40"2-
Compute Tt •••••• ll. Tt • 3600 V 

Channel flow 

12. Cross sectional flow area, a 

Segment ID 

fc 2 

1). Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Co~pute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. M.anning'a roughness coeff.,· n •••••••••••••• 

17. 
1 49 2/J 1/2 

V • • r 8 Coczpute V ...... . n ft/s 

18. L ft 

o.Ol2 

().0\0 

Flow length• .............•...•.•......... 
19. L 

Compute Tt Tt • 3600 v hr ~-~ 
hr ~(p 20. Watershed or subarea T or T (add Tt in steps 6, 11, and 19) ....... 

c t 

~~~ :: o,foO (1.271-tP J = \.~lo Hou~? 
(210-VI-TR-55, Second EeL, June 1986) L..;; 
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l-) \?TOR\ C... 

\Vorksheet"3: Tirr.e of concentration (T c> cr travel time (T t) 

Proji'!C't By~ 
Loc.ttion {s, ~Nd . :fu N(.."T \OtJ 

Ctrcle one:-cfres~ DevP.lopec 

Cht!cked Date----

Circle one: Tc Tt through subarea 

I 00 Y~AfZ- :S rZ>~~ . 
Su'2,-"Bp6,1N A-

NO!ES: Space f·Jr as ma.ny <11 t\Jo segments per flo\: type .::.1n be used for e:1ch 
worksheet. 

Include a map, schematic, or description of flo~ s~gments. 

Sheet flo~ (Applicable to Tc only) 

1. Surface description (table J-1) 

.S<.gment ID 

•• if: ••••••••• 

2. Hanning's roughness coeff., n (table 3-1) •• 

). Flo~ length, L (total L ~ 300 ft.) •• ••••• •• • ft 

t. .\~ 24-hr rainfall, X· ... -............. in 
-lOO . 

5. Land slope, s ~ •••••••••••.•••••••••••••••••• ftift 

&. T • 0.001 (nL)
0

"
8 

t p_)·5 80.4. 

/"" 100 

Compuce·rt hr 

Shalla~ concentrated flo~ Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure )<() •••••.••••• ft/s 
~z.. 

Compute Tt •••••• 
L 

11. 1 t • 3600 V hr 

Channe 1 flo~ Segment lD 

12. Cross sectional flow area, a ............... ft 2 

13. Wetted periEDeter, P...,. ....................... ft 

14. Hydraulic 
a 

ft radius, r -- Col'llpute r ....... 
pw 

15. Channel sloJ?e• s ........................... ft/ft 

16. Manning'a roughness coeff., n .............. 
1.49 2/J l/2 

17. v - r 8 
<Ampute v ft/s n ....... 

18. Flow length. L ............................. ft 

~-.J I 
C \)t,.."TI V ~(.~;\ 

~o I 
DeD\~ 
1.10 I 

o.o1GI T l 
~-"I 
?~ l 
Cll--t,t , J 

Sh(.~,..-

o.oto 
o,oZ.'51 
e:; ,zq l 
l.~t() 

l 
19. T 

L 
Compute Tt 

. hr t 3600 v o,o..,~f + l • o.o-r~l 
20. t, rZJ I Watershed or subarea T or T (add T in steps 6, 11, and 19) ••••••• c t t hr 

(21Q.VlaTR-55, Second Ed., June 1986) 
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H I 0 TOILI (_., 

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: 
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 ... . 

1.00:1 {H:V) 
1 . 00: 1 ( H: V) 
0.025 
0.0100 ft/ft 

1. 46 cfs -z,_ O , -z.o Cf'~j ~ , oF "SA~ 1 ,vAff.tA 

1.41 r 
q:~! ~ (NITU,.L. &..:,.,-: 

2.82 ft 
3.99 ft 
1.28 ft 
0.0168 ft/ft 
0.78 {flow is Subcritica1) 

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

• Open Channel - Uniform flow 

• Worksheet Name: DITCH J TO K 

-
--
-
-
• 

• 

• 

• 

--
• 
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• 

• 

• 

• 

• 

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

1. 00: 1 ( H: V) 
1 . 00: 1 ( H: V) 
0.025 
0.0100 ft/ft 

c., 0 • & 0 c, ~? /Jet.. , DF 8fJ61 t-J f,:>.,tt~ 
29.83 cfs ~ 

1 
2.37 ft c 

(5. 2 9 fpo/- I~ 11" I C.L c..~-r-. 
5.64 sf 
4.75 ft 
6.72 ft 
2.23 ft 
0.0139 ft/ft 
0.86 (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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t-J \ ~TOQ.\ ~ 
\Vorksheet 3: Tirr.e of concentration (Tc) cr travel time (Tt) 

Proj~ct 6BAND\J\~ £~1AT£t;> 
to~.ltion G f?ANd .)'Ub)(...Ttt>cl 

By M6 Uate Ol.o 194-· 
Cht:cked Date ----

C~rcle one:i(~esen~ DevP.loped 

Circle one: Tc Tt through &ubarea 

NOTES: Space f·Jr as mea.ny 'ls t._,.o segruents per flo\.." type .:an be used for e::lch 
worksheet. 

Include a map, &chema t 1c, or descri.;>tian of flo.., &~gments. 

Sheet flow (Applicable to Tc only) 

1. Surface description (table J-1) 

Sc.gment ID 

2. Manning's roughness coeff., n (table 3-l) •• 

J. Flow length, L (total L ~ 300 ft) ••••••• •• • ft 

'; · 7wo-yr 14-hr rainfall, P2 ••• ~.............. in 

5. Land slope, s ................................ f:./ft 

- T • o.oo7 (nL)
0 " 8 

6. Compute Tt hr 
t p 0.5 0.4 

2 s 

Shallow concentrated flow Segruent ID 

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

8. Flaw length, L ••••••••••••••••••••••••••••• ft 

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••• •••••• •• ft/s 
40"2-L 

ll. T t • 3600 V Compute Tc •••••• hr 

Channe 1 flo\J Segraent ID 

ft
2 12. Cross sectional flow area, a 

13. ~etted peri~eter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Corapute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Manning'& roughness coeff., n •••••••••••••• 
l 49 2/3 1/2 

v • • r 
8 

Compute V ••••••• n 
17. ft/s 

lB. Flow length, L .....•....................... ft 

19. 
L 

Compute Tt Tt • 3600 v hr 

20. Watershed or subarea Tc or T (add T 
t t 

in steps 6, 

L-M 
CuLTI\tAT fJ 

o,zz.. 
~I 
(),/0 

o.ooe1 
,,t5/Z- +I 
M-W 

Cu1..."1't'J ~, ~t-o 

l 1 {)loO 
o.ott-
r ~ £D<o 

o, \t6l+t 
N-O 

(JI 

11, and 19) ....... 

(210-VI-TR-55, Second EeL, June 1986) 
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\Vorksheet"3: Tirr.e of concentration (Tc) cr travel time (T t) 

ProjP.<'t GJ?AND V '~w E~--r-A--rt~ By~ Uclte Dl.o 194-
Cht!cked Date Loc.t t ion ~6-t..:::::..AA~::.:N~d~:.:3J::;...u..=..,.s..;;N::.!li,;~:'T.:....;..;:l~::..::tJ..;;:_ ___ _ ----

Ctrcle one:~es~ DevP.loped I 00 Y~AfZ- '5 rzn<.~ 
Circle one: Tc Tt through subarea SuE,-~tN 13 
NOTES: Space f·Jr as mc..ny 'll t\J'o segments per flo ... · type .:~n be used for e::lch 

-.orksheet. 

Include a map, schematic, or description of flo~ s~gment6o 

Sheet flo~ (Applicable to Tc only) .Sc.gment ID 

1. Surface description (table J-1) 

2. Hanning's roughness coeff., n {table J-1) •o o.-zz. 
J. Flow length, L (total L ~ 300 f~) •••••• o ••• ft 

4 .• \00..~r .. '"~L.-hr . ~J L ~ rainfall, ~O ....... o •••• o o. in ~,ol I 

5. 

6. 

Shalla~ concentrated flo~ Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. watercourse slope, B ....................... ft/ft 

10. Average velocity, v (figure)<!') ........... ft/s '' ~(... 
L -4oZ-

Oel7f) .,. 
11. Tt • 3600 v Compute Tt ...... hr 

Channel flow Segtuent ID N-
12. Cross sectional flow area, a •••••••••••o••• 

13. •etted peri~eter, Pw ••••••••••••••••••••••• ft Ct>cLt-. 

14. Hydraulic radius, Cotupute r ••••••• ft 

15. Channel slo~e, s ••••••••••••o•••••••••••••• ft/ft o.oo~l 
16. Hanning' a roughness coeff ... n •••••••••••••• 

1 49 2/3 1/2 
V • • r a <A V n mpute ••••••• 17. ft/s 

18. flow length, L ............................. ft 

19. T 
L 

Compute Tt . hr t 3600 v 
20. t,latershed or subarea Tc or T (add T 

t t 
in steps 6, ll ' and 19) ....... 

(210. VI-TR-55, Second Ed., June 1986) 
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Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: DITCH N TO 0 

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 ... . 

1 . 00: 1 ( H: V) 
1.00:1 (H:V) 
0.025 
0.0050 ft/ft 

4. 65 cfs L o ,-z.o c_Ft!b/.AL, oF 12>~~ Arz.f-~ 

~ INITJA..L f_~.,.-. 
1.81 sf 
2.69 ft 
3.81 ft 
1.06 ft 
0.0179 ft/ft 
0.55 (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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Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: DITCH N TO 0 

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

1 . 00: 1 ( H: V) 
1 • 00: 1 ( H: V) 
0.025 
0.0050 ft/ft 

18.60 cfs -z..._ 0. eP c~/A<:...· tF~A?uJ A.tt.Pr--

~27 ft ~-
(3;62 fp$)- Lklr-rt~ ~,-. 

5.13 sf 
4.53 ft 
6.41 ft 
1.85 ft 
0.0149 ft/ft 
0.60 (flow is Subcritical} 

Open Channel Flow Module, Version 3.16 (c) 1990 
Haestad Methods, Inc. * 31 Brookside Rd * Waterbury, Ct 06708 
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H \~TO~\(..; 
\Vorksheet 3: Time of concentration tTc> cr travel time <Tt) 

ProJ~~t {2gANoV\£.W tl1:>JAT£t;> 

Lo(;.lt.ion G @ANd .:f'urvc...T\tu~ 
C~rcle one:~esenc).OevP.loped 
Circle one: Tc Tt through subarea 

By M6 
Cht:cked Date----

NOrtS: Space f·Jr as m4ny •u two seg111ents per flD\.:' type .:..:1n b-e used for e:~.ch 

worksheet. 

Include a map, schematic, or descri?tion of flo~ &~gments • 

Sheet flo~ (Applicable to Tc only) Sc.gment ID 

1. Surface description (table 3-1) 

·2. Manning·s roughness coeff., n (table 3-l) •• 

J.' Flo~ length, L (total L ~ 300 ft) ••• • •• • • •• ft 

:..- · 7wo-yr 24-hr rainfall, P2 ••• ~.............. in 

5. 

6. 

und slope, s •••••••••• ~ ••••••••••••••••••• 

T • 0.001 (nL)
0

•
8 

t p 0.5 0.4 
2 i 

.1. t •••••• 

ft/ft 

hr 

Shalla~ concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••• •••••••• ft/s 

L 40"'2-
Cocpute Tt •••••• ll. T t • 3600 V hr 

Channe 1 flo~ Segr..ent ID 

12. Cross sectional flow area, a ••••••••••••••• 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Co~pute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Manning'& roughness coeff., n •••••••••••••• 

17. 
1 49 2/3 1/2 

V • • r 9 Cocpute V ••••••• 
n ft/s 

1 B. Flow length, L e. e e e • e e e. e e e e e e e e •• e e • e e. e. I ft 

19. T 
L 

Co=pute Tt • hr t 3600 v 
20. Watershed or subarea Tc. or T (add Tt in steps 6, 

t 11 ' and 19) ....... 

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

457 



'· I.·.~:.. 
-l 

. a . 
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f-) \?TOR\£:.. 
\Vorkshee(3: Tirr.e of concentration (Tc) cr travel time (Tt) 

Proj~c-t By .ttt;> Late OiD/94-
t.o~.ttion &, (l.AN.d :fu Nt,.\ ,~tJ 

C t rc le one :--c£res~ DevP.lopec 

Circle one: Tc Tt through subarea 

Cht!cked Date ----

NOTES: Space f·Jr a.s m4ny ott two se6ments per flo ... : type .:.:m be used for e:~.ch 
worksheet.. 

Include a map, schemac.ic, or descripc.ion of flov s~gments. 

Sheet !low (Applicable to Tc only) 

1. Surface description (table J-1) 

2. Hanning~s roughness coeff., n (table 3-1) •• 

J. Flow lengc.h, t. (total L .S. 300 f::) •••••••••• 

4.\~ 2·4-hr rainfall, P../. ••••••••••••••••• 
/-too 

5. Land slo-pe, s ~ •• •'• ••••••••••••••••••••••••• 

P-

fc. ~ol 
in 

ft/ft 

6. T • o.oo7 (nt)
0"

8 

t p 0.5 0.4 
Compute Tt •••••• hr D. 

..__...;;;._...;.....:~ 

/Zioos 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure)<{') ••••••••••• ft/s 

L 
11 • Tt • 3600 V 

-4oZ-
Compuce Tt •••••• hr 

Channel flow Segment ID 

ft 2 12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Cross sectional flow area, a 

Wetted perimeter, Pw ••••••••••••••••••••••• ft 

Hydraulic radius, Compute r ••••••• ft 

Channel slo~e. s ••••••••••••••••••••••••••• ft/ft 

~~nning'a roughness coeff., n •••••••••••••• 
1 49 2/3 1/2 

V • • r 8 Co V n mpute ••••••• 

Flow length, L 

L 'I'----
t 3600 v Compute Tt 

ft/s 

ft 

hr 

Watershed or subarea T~ or T (add T in steps 6, 11, and 
... t t 

(210.. VI-TR-55, Second Ed., June 1986) 
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Trapezoidal Channel Analysis & Design 

Open Channel - Uniform flow 

Worksheet Name: DITCH K TO 0 

• Comment: 2 YEAR DITCH FLOW - ALONG 28 ROAD 

-
-
-
• 

-
• 

• 

--
-
-
-
• 

-
• 

-

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 ... . 

1.00 ft 
1.50:1 (H:V) 
1.50:1 (H:V) 
0.025 
0.0070 ft/ft 

10.48 cfs 1---

1.12 ft c_ 
G . 51 fp§:>- ' tJ ,.,., A(..... OS,I4 

2.98 sf 
4.35 ft 
5.02 ft 
0.97 ft 
0.0130 ft/ft 
0.75 (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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Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: DITCH K TO 0 

• Comment: 100 YEAR DITCH FLOW - ALONG 28 ROAD 

-
-
-
• 

-
• 

-
-
-
-
-
• 

-
-
-
-

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 ... . 

1.00 ft 
1.50:1 (H:V) 
1.50:1 (H:V) 
0.025 
0.0070 ft/ft 

41.90 cfs ~ 1 
t-- 0, SO CF~;At, or:: '6PS•N A,l~.J.L 

2.06 ft 
U. 97: fps)- ttJITfa.-L f. ... .,-. 

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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• ***************************************** 

* * 

*************************************** 
* * * U.S. ARMY CORPS OF ENGINEERS * 

- * * 
FLOOD HYOROGRAPH PACKAGE (HEC-1) 

SEPTEMBER 1990 
VERSION 4.0 

* 
* * 
* 

* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 

* * * RUN DATE 06/27/1994 TIME 19:03:59 * * DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 

.. * * * * 

-
• 

-
-
-
• 

• 

• 

• 

• 

-
• 

• 

• 

-
-

***************************************** 

X X XXXXXXX 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X XXXXXXX 

XXX XX 
X X 
X 
X 
X 
X X 
X XXX X 

XX XXX 

X 
XX 
X 
X 
X 
X 

XXX 

*************************************** 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS. HEC1DB, AND HEC1KW. 

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 

~ t~TOK.t L '2 Y£-Ar<. S-roR.VV"""\ 

R u.V #___.....1_ 



• 

- HEC-1 INPUT PAGE 1 

LINE IO ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 - 1 ID GRAND VIEW SUBDIVISION 
2 ID HISTORIC CONDITION 
3 ID 2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA 0-D-F DATA) - 4 IT 5 22JUN94 1200 300 
5 IO 5 2 0 

* ********** 
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 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 • 11 LS 91 
12 uo 0.466 

* ********** - 13 KK DITCH2 
14 KM Muskinqum-Cunge channel routine 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 100 110 111 113 113.5 115.5 116.5 126.5 
19 RY 4742 4742 4741.5 4739.5 4739.5 4741.5 4742 4742 

* ********** - 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 
26 UD 1. 096 • * ********** 
27 KK A 
28 KM Combinina two hydrographs at control point CP3 
29 KO 3 ~ 1 0 1 21 110 300 
30 HC 2 

* ********** 
31 KK OF2 
32 KM Basin runoff calculation for OF2 
33 KO 3 1 0 1 21 11 0 300 
34 BA 0.0187 • 35 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
36 LS 91 
37 UD 0.781 

* ********** - 38 KK DITCH1 
39 KM Muskingum-Cunge channel routing from CP2 to CP3 
40 KO 3 1 0 1 21 110 300 - 41 RO 
42 RC 0.035 0.025 0.035 700 0.012 
43 RX 100 110 111 113 113.5 115.5 116.5 126.5 -

• 

-
- R \-2 -



• 

• HEC-1 INPUT PAGE 2 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

• 44 RY 4734 4734 4733.5 4731.5 4 731.5 4733.5 4734 4734 
* ********** 

45 KK OF3 
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 uo 0.799 

* ********** 
• 52 KK OF3 

53 KM Combining two hydrographs at control point CP3 
54 KO 3 1 0 1 21 110 300 
55 HC 2 • * ********** 
56 KK OF3 
57 KM Combining two hydrographs at control point CP3 - 58 KO 3 1 0 1 21 110 300 
59 HC 2 

* ********** 
• 60 KK DITCH3 

61 KM Muskingum-Cunge channel routing from CP3 to CP4 
62 KO 3 1 0 1 21 110 300 
63 RD - 64 RC 0.035 0.025 0.035 1480 0.007 
65 RX 100 105 110 113 114 117 122 127 
66 RY 4726 4726 4725.5 4723.5 4 723.5 4725.5 4726 4726 

* ********** • 
67 KK 8 
68 KM Basin runoff calculation for 8 
69 KO 3 1 0 1 21 110 300 - 70 BA 0.0363 
71 PH 0 0. 10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
72 LS 94 
73 UD 1. 076 

* ********** 
74 KK B 
75 KM Combinina two hydroQraphs at control point CP4 • 76 KO 3 .. 1 'o 1 21 110 300 
77 HC 2 

* ********** 
• 78 KK c 

79 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 0.34 0.42 0.47 0.55 0.64 0.70 
83 LS 94 
84 UD 1.053 

* ********** -

• 

- R\-3 -
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• 

-
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• 

• 

HEC-1 INPUT PAGE 3 

LINE ID .••..•• 1 ..•..•• 2 •...... 3 ..•••.• 4 .•..... 5 •.••... 6 •••.••• 7 ....... 8 ....... 9 •..... 10 

85 
86 
87 
88 

89 

KK C 
KM Combining two hydrographs at control point CP4 
KO 1 2 0 1 21 110 300 
HC 2 
* ********** zz 

}Z\-4-



• 

• 

• 

• 

-
--
-
-
• 

• 

• 

-
• 

• 

-
• 

-
-
• 

***************************************** *************************************** 
* * * * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS * 
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER * * VERSION 4.0 * * 609 SECOND STREET * 
* * * DAVIS, CALIFORNIA 95616 * 
* RUN DATE 06/27/1994 TIME 19:03:59 * * (916) 756-1104 * 
* * * * ***************************************** *************************************** 

5 IO 

IT 

GRAND VIEW SUBDIVISION 
HISTORIC CONDITION 
2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA 0-D-F DATA) 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
!PLOT 2 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

I DATE 
I TIME 

NO 
NDDATE 
NDTIME 
I CENT 

5 
22JUN94 

1200 
300 

23JUN94 
1255 

19 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH UN ITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SOUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

6 KK 

8 KO 

9 BA 

10 PH 

11 I<:: 

************** 
* * * OF1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

. . . .. HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

. 10 .19 .34 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
............... TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 

.42 .47 .55 .64 .70 .00 .00 .00 .00 

STORM AREA = .02 R\-S 



CRVNBR 91.00 CURVE NUMBER .. RTIMP .00 PERCENT IMPERVIOUS AREA 

12 uo scs DIMT~X~ONLESS UN~I~RAL~G 

- *** 
UNIT HYDROGRAPH 

30 END-OF-PERIOD ORDINATES - 1. 4. 8. 13. 16. 17. 16. 14. 12. 9. 
6. 5. 4. 3. 2. 2. 1. 1. 1. 1. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. - *** *** *** *** *** 

HYDROGRAPH AT STATION OF1 - 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. 12.58 (CFS) 0. 0. 0. 0. 

~ 
(INCHES~ . 148 .169 . 169 .169 
. (AC-FT 0. 0. 0. 0 . 

.SoP-.-~~~~ CUMULATIVE AREA = . 02 SQ MI 

-
-
-
-
• 

-
• 

-
-
• 

.. 
• 

-
-

11 OF~ 1'-l"I"' ~o.:rt..~-r St"'t£-

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

13 KK 

15 KO 

16 RD 

17 RC 

19 RY 
18 RX 

************** 
* * * DITCH2 * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 

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 --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --­

ELEVATION 4742.00 4742.00 4741.50 4739.50 4739.50 4741.50 4742.00 4742.00 
DISTANCE 100.00 110.00 111.00 113.00 113.50 115.50 116.50 126.50 

*** 
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .00 .00 .01 .01 .02 .03 .04 .05 .07 
OUTFLOW .00 .10 .35 .76 1.35 2.13 3. 13 4.37 5.87 

ELEVATION 4739.50 4739.63 4739.76 4739.89 4740.03 4740.16 4740.29 4740.42 4740.55 

STORAGE .10 . 11 . 13 . 15 . 17 .20 .22 .25 .28 
OUTFLOW 9.70 12.08 14.78 17.83 21.24 25.03 30.02 35.72 41.95 

ELEVATION 4740.81 4740.94 4741.08 4741.21 4741.34 4741.47 4741.60 4741.73 4741.86 

COMPUTED MUSKINGUM-CUNGE PARAMETERS 
COMPUTATION TIME STEP 

ELEMENT ALPHA M DT ox PEAK TIME TO VOLUME MAXIMUM 
PEAK CELERITY 

(MIN) (FT) (CFS) (MIN) (IN) (FPS) 

M.A. IN 3.00 /?1. ?S 1 10 7nS.OO 17 ? ttn 

.08 
7.64 

4740.68 

.31 
48.73 

4742.00 

{{l-~ 



• INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 5.00 1.10 765.00 .17 -CONTINUITY SUMMARY (AC-FT) - INFLOW= . 1577E+OO EXCESS= .OOOOE+OO OUTFLOW= . 1577E+OO BASIN STORAGE= .5110E-03 PERCENT ERROR= -.3 

• 
*** *** *** *** *** 

HYDROGRAPH AT STATION DITCH2 -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR 

1. 12.75 (CFS~ 0. 0. 0. 0. - (INCHES . 149 . 169 . 169 . 169 
( AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = .02 SQ MI -
- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-
-
-
• 

• 

--
--
-
• 

-
-

20 KK 

22 KO 

23 BA 

24 PH 

25 LS 

26 UD 

*** 

:nl:'·..,·n******** 
* * * A * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
. .. .. HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

............... TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
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 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .04 

. 15 INITIAL ABSTRACTION 
93.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 1.10 LAG 

*** 
UNIT HYDROGRAPH 

68 END-OF-PERIOD ORDINATES 
0. 1. 2. 3. 5. 6. 9. 

16. 17. 17. 17. 17. 16. 16. 
11. 9. 8. 7. 6. 6. 5. 
3. 3. 2. 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. 

*** *** *** *** 
HYDROGRAPH AT STATION A 

11. 
15. 
5. 
1. 
0. 
0. 
0. 

13. 
14. 
4. 
1. 
0. 
0. 

15. 
12. 
4. 
1. 
0. 
0. 

TOTAL RAINFALL = .70. TOTAL LOSS= .47. TOTAL EXCESS= .23 R\ -1 
TlMf'; 



2. 13.33 ~CFSl 1 . 0. 0. 0. 

• t (IN HES .200 .230 .230 .230 
(AC-FT 0. 0. 0. 0. 

?vP.J·BASIN CUMULATIVE AREA = .04 SQ MI - /'A'' 
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** • 

************** 
* * • 27 KK * A * 
* * ************** 

• 29 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 

~~~~~ 0
1 ~~~~~G~~~~U~~~TH~5~a~RAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED - TIMINT .083 TIME INTERVAL IN HOURS 

30 HC HYDROGRAPH COMBINATION - ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** *** *** 

HYOROGRAPH AT STATION A -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR 

3. 13.08 (CFS) 1. 0. 0. 0. 

• 1' (INCHES) . 185 .212 .212 .212 
(AC-FT) 1. 1. 1 . 1. 

~0(\"'\ GJF CUMULATIVE AREA = .06 SO Ml 

• 
/1'. ~ ,, 

OF A~ /'A" 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
• 31 KK 

• 33 KO 

34 BA 

- 35 PH 

36 LS 

• 

************** 
* * * OF2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . . . . . . . . . . . . . . . TP-40 . . . . . . . . . . . . . . . . . . . • . . . . • . 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 

.10 .19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

STORM AREA = .02 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

.20 INITIAL ABSTRACTION 
91.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 
R \-- B 



~I UU St;S U!MtNS!ONLtSS UN!l~KAIJH 
TLAG .78 LAG - *** 

UN IT HYDROGRAPH - 49 END-OF-PERIOD ORDINATES 
0. 1. 2. 3. 5. 7. 9. 10. 11. 11. 

11. 10. 9. 8. 7. 6. 5. 4. 3. 3. 
3. 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. 0. 

*** *** *** *** *** - 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 (CFSl 0. 0. 0. 0. - t (INCHES .146 . 169 . 169 .169 
(AC-FT 0. 0. 0. 0. ,, ,, CUMULATIVE AREA = .02 SQ MI - OFZ. ,,.TO 

Pff.o St.L'"T ~tTL.. 

- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- 38 KK 

• 40 KO 

• 

• 

• 
41 RD -42 RC 

-
• 

44 RY 
43 RX -

• 

• 

• 

-

************** 
* * * DITCH1 .* 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 

NORMAL DEPTH CHANNEL 
ANL .035 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 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --­

ELEVATION 4734.00 4734.00 4733.50 4731.50 4731.50 4733.50 4734.00 4734.00 
DISTANCE 100.00 110.00 111.00 113.00 113.50 115.50 116.50 126.50 

*** 
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .00 .00 .00 .01 .01 .01 .02 .02 .03 
OUTFLOW .00 • 11 .39 .83 1.47 2.33 3.43 4.79 6.43 

ELEVATION 4731.50 4731.63 4731.76 4 731.89 4732.03 4732.16 4732.29 4732.42 4732.55 

STORAGE .04 .05 .OS .06 .07 .08 .09 . 10 . 11 
OUTFLOW 10.63 13.23 16.20 19.54 23.27 27.42 32.89 39.13 45.95 

ELEVATION 4732.81 4732.94 4733.08 4733.21 4733.34 4733.47 4733.60 4733.73 4733.86 

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 4.25 350.00 .86 786.25 . 17 2.39 

.03 
8.37 

4732.68 

. 12 
53.38 

4734.00 

~\-9 



lNTtRPOLAlEU 10 SPEt:!f'itU t;OMPUlAI!UN !Nitt<VAL 

• 
MAIN 5.00 .86 785.00 . 17 

• CONTINUITY SUMMARY (AC-FT)- INFLOW= .1681E+OO EXCESS= .OOOOE+OO OUTFLOW= .1679E+OO BASIN STORAGE= .2035E-03 PERCENT ERROR= .0 

- *** *** *** *** *** 
HYDROGRAPH AT STATION DITCH1 -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(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 SO MI -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** • 

- 45 KK 

.. 47 KO 

-
• 

• 48 BA 

• 
49 PH 

************** 
* * * OF3 * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 

. 10 . 19 .34 .42 .47 .55 .64 . 70 .00 .00 .00 .00 

STORM AREA = .00 - 50 LS 

• 
51 UD -

.27 INITIAL ABSTRACTION 
88.00 CURVE NUMBER 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .80 LAG 

*** 
UN IT HYDROGRAPH - 50 END-OF-PERIOD ORDINATES 

• 

0. 
3. 
1. 
0. 
0. 

*** *** ,, ,, 

0. 
3. 
1. 
0. 
0. 

1. 
2. 
1. 
0. 
0. 

*** 

1. 1. 
2. 2. 
0. 0. 
0. 0. 
0. 0. 

*** 

l DF~ (N1'0 

Pi T~RAINFALL~ 
HYDROGRAPH AT STATION OF3 

0 :T'5t -~ PEAK FLOW 
"\ (CFS) 

TIME 
(HR) 

.70. TOTAL LOSS= .60, TOTAL EXCESS = 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

~0. 13.08 (CFS) 0. 0. 0. - (INCHES) .085 . 101 . 101 

2. 
2. 
0. 
0. 
0. 

2. 
1. 
0. 
0. 
0. 

*** 

. 10 

24.92-HR 
0. 

. 101 

3. 3. 3. 
1. 1. 1. 
0. 0. 0. 
0. 0. 0 . 
0. 0. 0. 

f<J-\0 



• CUMULATIVE AREA = .00 SQ MI 

• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *(* *** *** *** *** *** *** *** *** 

************** • * * 52 KK * OF3 * 
* * ************** • 

54 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 

• IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYOROGRAPH ON THIS UNIT - ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

• 55 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

*** 
*** *** *** *** *** 

• HYDROGRAPH AT STATION OF3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR 

• 1. 13.08 (CFS) 0. 0. 0. 0. 

t (INCHES) .134 • 155 . 155 . 155 , " ( AC-FT) 0. 0. 0. 0. 

• ~Y"" O'F" e>FZ. CUMULATIVE AREA = .02 SO MI ,, ,, ~ 

A..._,d 0~~ IN.TV ~~LT'S;tTE,_ 

• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** - * * 56 KK * OF3 * 
* * ************** - 58 KO OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL • QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED • ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

• 59 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** • 
*** *** *** *** *** 

- HYDROGRAPH AT STATION OF3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 

(CFS) 
(INCHES) 

(AC-FT) 

1. 0. 0. 
. 170 . 196 . 196 

1. 1. 1. 

CUMULATIVE AREA = .08 SO MI 

24.92-HR 
0. 

.196 
1. ·-c~4.UP\13.08 

,, . A\' 
OF OF~ 1 OFZ., Or3 At\Cl R I- ( l 



• 
60 KK 

• 
62 KO 

-
63 RD 

• 64 RC 

--
66 RY 

• 65 RX 

-
• 

-
-
-

************** 
* * * OITCH3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 

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 --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --­

ELEVATION 4726.00 4726.00 4725.50 4723.50 4723.50 4725.50 4726.00 4726.00 
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 
OUTFLOW .00 . 18 .60 1.27 2.21 3.45 5.02 6.93 9.23 

ELEVATION 4723.50 4723.63 4723.76 4723.89 4724.03 4724.16 4724.29 4724.42 4724.55 

STORAGE . 13 .16 • 18 . 21 .23 .26 .30 .35 .40 
OUTFLOW 15.05 18.62 22.66 27.20 32.26 37.86 45.23 53.87 63.69 

ELEVATION 4724.81 4724.94 4725.08 4725.21 4725.34 4725.47 4725.60 4725.73 4725.86 

COMPUTED MUSKINGUM-CUNGE PARAMETERS 
COMPUTATION TIME STEP 

ELEMENT ALPHA M DT ox 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 

. 11 
11.92 

4724.68 

.47 
74.90 

4726.00 

11 CONTINUITY SUMMARY (AC-FT)- INFLOW= .8523E+OO EXCESS= .OOOOE+OO OUTFLOW= .8502E+OO BASIN STORAGE= .3213E-02 PERCENT ERROR= -.1 

• *** *** *** *** *** 
HYDROGRAPH AT STATION OITCH3 -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) ~HR) 6-HR 24-HR 72-HR 24.92-HR 
4. 1 . 17 (CFS) 1. 0. 0. 0. 

• (INCHES) .170 . 195 . 195 • 195 
(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .08 SQ MI -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

************** 
* * * R * 

R\-\2 



• 

• 

-
• 

• 

• 

-
• 

• 

-
• 

• 

• 

--
• 

-
-
• 

• 

-
-

69 KO 

70 BA 

71 PH 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . • . . . . . . . . . . . .......... 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 

. 10 . 19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

72 LS 

73 UD 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .04 

.13 INITIAL ABSTRACTION 
94.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 1.08 LAG 

*** 
UN IT HYOROGRAPH 

67 END-OF-PERIOD ORDINATES 
0. 1. 2. 3. 4. 6. 8. 

15. 15. 16. 16. 15. 15. 14. 
9 . 8. 7. 6. 6. 5. 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. 

*** *** *** *** *** 
HYDROGRAPH AT STATION 8 

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. 

4 (INCHES) .235 .269 .269 .269 
. (AC-FT) 0. 1. 1. 1. 

SuP.>--~t..l CUMULATIVE AREA = .04 SQ MI 

''B'' 

10. 12. 14. 
13. 12. 11. 
4. 3. 3. 
1. 1. 1. 
0. 0. 0. 
0. 0. 0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 74 KK * 8 * 
* * ************** 

76 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

77 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE R l- \3 



- *** 

TIME 
(HR) 

13.25 

*** *** *** 
HYDROGRAPH AT STATION 8 

(CFS) 
(INCHES) 

(AC-FT) 

6-HR 
2. 

. 189 
1. 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

1. 1. 
.218 .218 

1. 1. 

CUMULATIVE AREA= .12 SQ MI 

*** 

24.92-HR 
1. 

.218 
1. 

4::::... " oF- c;Ju-e .. ~~~ -''oFj_ ,OFZ. ,oF~, A~ B . 
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• 

• 78 KK 

- 80 KO 

• 

• 

- 81 BA 

• 
82 PH 

-
- 83 LS 

• 
84 UD 

• 

• 

• 

************** 
* * * c * * * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 

. 10 .19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .02 

.13 INITIAL ABSTRACTION 
94.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 1.05 LAG 

*** 
UN IT HYDROGRAPH 

65 END-OF-PERIOD ORDINATES 
0. 1. 1. 2. 3. 4. 6. 

10. 11. 11. 11. 10. 10. 9. 
6. 5. 5. 4. 4. 3. 3. 
2. 2 . 1. 1. 1. 1. 1. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 

7. 9. 10. 
9. 8. 7. 
3. 2. 2. 
1. 1. 1. 
0. 0. 0. 
0. 0. 0. 

- *** *** *** *** *** 

• 

• 

TOTAL RAINFALL = 
PEAK FLOW 

(CFS) 
2. 

t 
TIME 
(HR} 

13.25 

• -:,ofb·~tN 

• ''t" 

HYDROGRAPH AT STATION c 
.70. TOTAL LOSS= 

6-HR 
(CFS) 1. 

(INCHES) .236 
(AC-FT) 0. 

CUMULATIVE AREA = 

.43, TOTAL EXCESS = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

0. 0. 
.269 .269 

0. 0. 

.02 SQ MI 

.27 

24.92-HR 
0. 

.269 
0. 

R\-\4-



- ************** 
* * 85 KK * c * 
* * - ************** 

87 KO OUTPUT CONTROL VARIABLES - IPRNT 1 PRINT CONTROL 
!PLOT 2 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH .. lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .083 TIME INTERVAL IN HOURS 

• 
88 HC HYDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

• *** 
*********************************************************************************************************************************** - HYDROGRAPH AT STATION c 

SUM OF 2 HYDROGRAPHS 

*********************************************************************************************************************************** - * * * OA MON HRMN ORO FLOW * DA MON HRMN ORO FLOW * DA MON HRMN ORO FLOW * DA MON HRMN ORO FLOW 
* * * 

22 JUN 1200 1 0. * 22 JUN 1815 76 0. * 23 JUN 0030 151 2. * 23 JUN 0645 226 1. • 22 JUN 1205 2 0. * 22 JUN 1820 77 0. * 23 JUN 0035 152 3. * 23 JUN 0650 227 1. 
22 JUN 1210 3 0. * 22 JUN 1825 78 0. * 23 JUN 0040 153 4. * 23 JUN 0655 228 1. 
22 JUN 1215 4 0. * 22 JUN 1830 79 0. * 23 JUN 0045 154 5. * 23 JUN 0700 229 1. 
22 JUN 1220 5 0. * 22 JUN 1835 80 0. * 23 JUN 0050 155 6. * 23 JUN 0705 230 1. • 22 JUN 1225 6 0. * 22 JUN 1840 81 0. * 23 JUN 0055 156 7. * 23 JUN 0710 231 1. 
22 JUN 1230 7 0. * 22 JUN 1845 82 0. * 23 JUN 0100 157 7. * 23 JUN 0715 232 1. 
22 JUN 1235 8 0. * 22 JUN 1850 83 0. * 23 JUN 0105 158 8. * 23 JUN 0720 233 1. 
22 JUN 1240 9 0. * 22 JUN 1855 84 0. * 23 JUN 0110 159 8. * 23 JUN 0725 234 1. • 22 JUN 1245 10 0. * 22 JUN 1900 85 0. * 23 JUN 0115 160 8. * 23 JUN 0730 235 1. 
22 JUN 1250 11 0. * 22 JUN 1905 86 0. * 23 JUN 0120 161 8. * 23 JUN 0735 236 1. 
22 JUN 1255 12 0. * 22 JUN 1910 87 0. * 23 JUN 0125 162 8. * 23 JUN 0740 237 0. 
22 JUN 1300 13 0. * 22 JUN 1915 88 0. * 23 JUN 0130 163 7. * 23 JUN 0745 238 0. - 22 JUN 1305 14 0. * 22 JUN 1920 89 0. * 23 JUN 0135 164 7. * 23 JUN 0750 239 0. 
22 JUN 1310 15 0. * 22 JUN 1925 90 0. * 23 JUN 0140 165 7. * 23 JUN 0755 240 0. 
22 JUN 1315 16 0. * 22 JUN 1930 91 0. * 23 JUN 0145 166 6. * 23 JUN 0800 241 0. 
22 JUN 1320 17 0. * 22 JUN 1935 92 0. * 23 JUN 0150 167 6. * 23 JUN 0805 242 0. • 22 JUN 1325 18 0. * 22 JUN 1940 93 0. * 23 JUN 0155 168 6. * 23 JUN 0810 243 0. 
22 JUN 1330 19 0. * 22 JUN 1945 94 0. * 23 JUN 0200 169 5. * 23 JUN 0815 244 0. 
22 JUN 1335 20 0. * 22 JUN 1950 95 0. * 23 JUN 0205 170 5. * 23 JUN 0820 245 0. 
22 JUN 1340 21 0. * 22 JUN 1955 96 0. * 23 JUN 0210 171 5. * 23 JUN 0825 246 0. - 22 JUN 1345 22 0. * 22 JUN 2000 97 0. * 23 JUN 0215 172 4. * 23 JUN 0830 247 0. 
22 JUN 1350 23 0. * 22 JUN 2005 98 0. * 23 JUN 0220 173 4. * 23 JUN 0835 248 0. 
22 JUN 1355 24 0. * 22 JUN 2010 99 0. * 23 JUN 0225 174 4. * 23 JUN 0840 249 0. 
22 JUN 1400 25 0. * 22 JUN 2015 100 0. * 23 JUN 0230 175 4. * 23 JUN 0845 250 0. - 22 JUN 1405 26 0. * 22 JUN 2020 101 0. * 23 JUN 0235 176 3. * 23 JUN 0850 251 0. 
22 JUN 1410 27 0. * 22 JUN 2025 102 0. * 23 JUN 0240 177 3. * 23 JUN 0855 252 0. 
22 JUN 1415 28 0. * 22 JUN 2030 103 0. * 23 JUN 0245 178 3. * 23 JUN 0900 253 0. 
22 JUN 1420 29 0 . * 22 JUN 2035 104 0. * 23 JUN 0250 179 3. * 23 JUN 0905 254 0. • 22 JUN 1425 30 0. * 22 JUN 2040 105 0. * 23 JUN 0255 180 3. * 23 JUN 0910 255 0. 
22 JUN 1430 31 0. * 22 JUN 2045 106 0. * 23 JUN 0300 181 3. * 23 JUN 0915 256 0. 
22 JUN 1435 32 0. * 22 JUN 2050 107 0. * 23 JUN 0305 182 2. * 23 JUN 0920 257 0. 
22 JUN 1440 33 0. * 22 JUN 2055 108 0. * 23 JUN 0310 183 2. * 23 JUN 0925 258 0. • 22 JUN 1445 34 0. * 22 JUN 2100 109 0. * 23 JUN 0315 184 2. * 23 JUN 0930 259 0. 
22 JUN 1450 35 0. * 22 JUN 2105 110 0. * 23 JUN 0320 185 2. * 23 JUN 0935 260 0. 
22 JUN 1455 36 0. * 22 JUN 2110 111 0. * 23 JUN 0325 186 2. * 23 JUN 0940 261 0. 
22 JUN 1500 37 0. * 22 JUN 2115 112 0. * 23 JUN 0330 187 2. * 23 JUN 0945 262 0. - 22 JUN 1505 38 0. * 22 JUN 2120 113 0. * 23 JUN 0335 188 2. * 23 JUN 0950 263 0. 
22 JUN 1510 39 0. * 22 JUN 2125 114 0. * 23 JUN 0340 189 2. * 23 JUN 0955 264 0. 
22 JUN 1515 40 0. * 22 JUN 2130 115 0. * 23 JUN 0345 190 2. * 23 JUN 1000 265 0. 
22 JUN 1520 41 0. * 22 JUN 2135 116 0. * 23 JUN 0350 191 2. * 23 JUN 1005 266 0. - 22 JUN 1525 42 0. * 22 JUN 2140 117 0. * 23 JUN 0355 192 2. * 23 JUN 1010 267 0. 
22 JUN 1530 43 0. * 22 JUN 2145 118 0. * 23 JUN 0400 193 2. * 23 JUN 1015 268 0. 
22 JUN 1535 44 0. * 22 JUN 2150 119 0. * 23 JUN 0405 194 1. * 23 JUN 1020 269 0. 
22 JUN 1540 45 0. * 22 JUN 2155 120 0. * 23 JUN 0410 195 1. * 23 JUN 1025 270 0. - 22 JUN 1545 46 0. * 22 JUN 2200 121 0. * 23 JUN 0415 196 1. * 23 JUN 1030 271 0. 
22 JUN 1550 47 0. * 22 JUN 2205 122 0. * 23 JUN 0420 197 1. * 23 JUN 1035 272 0. 
22 JUN 1555 48 0. * 22 JUN 2210 123 0. * 23 JUN 0425 198 1. * 23 JUN 1040 273 0. 
22 JUN 1600 49 0. * 22 JUN 2215 124 0. * 23 JUN 0430 199 1. * 23 JUN 1045 274 0. - 22 JUN 1605 50 0. * 22 JUN 2220 125 0. * 23 JUN 0435 200 1. * 23 JUN 1050 275 0. 
22 JUN 1610 51 0. * 22 JUN 2225 126 0. * 23 JUN 0440 201 1. * 23 JUN 1055 276 0. 
22 JUN 1615 52 0. * 22 JUN 2230 127 0. * 23 JUN 0445 202 1. * 23 JUN 1100 HJRH:\S 22 J.t.JN 1e2o 53 0, :+: 22 JllN 2235 128 0. :t 23 JUN 0450 203 1. :t 23 JUN 1105 - "l'l 111~1 11::'lt: t:.l 1'1 :t 'l') 111M ')')A 0 1')0 n :t. "~ tiiM ng~ ')f1A 1 * ?'.} 111M 11Ht ?'70 (l 



....... .._ ¥'41 t "'~"" .... 
* 22 juN 22so o: * 23 JoN osos 206 1. * 23 JUN 1120 281 0. 22 JUN 1635 56 0. 131 

22 JUN 1640 57 0 . * 22 JUN 2255 132 0. * 23 JUN 0510 207 1. * 23 JUN 1125 282 0. 
22 JUN 1645 58 0. * 22 JUN 2300 133 0. * 23 JUN 0515 208 1. * 23 JUN 1130 283 0. 
~~ ~H~ usg g8 8: * ~~ ~H~ ~j~n B! ~: * ~j ~H~ B5~~ ~~n 1: * ~~ 1~~ Hin ~~~ 0. * * * 0. 
22 JUN 1700 61 0. * 22 JUN 2315 136 0. * 23 JUN 0530 211 1. * 23 JUN 1145 286 0 . 
22 JUN 1705 62 0. * 22 JUN 2320 137 0. * 23 JUN 0535 212 1. * 23 JUN 1150 287 0. 

• 

• 
22 JUN 1710 63 0. * 22 JUN 2325 138 0. * 23 JUN 0540 213 1. * 23 JUN 1155 288 0. 
22 JUN 1715 64 0. * 22 JUN 2330 139 0. * 23 JUN 0545 214 1. * 23 JUN 1200 289 0. 
22 JUN 1720 65 0. * 22 JUN 2335 140 0. * 23 JUN 0550 215 1. * 23 JUN 1205 290 0 . 
22 JUN 1725 66 0. * 22 JUN 2340 141 0. * 23 JUN 0555 216 1. * 23 JUN 1210 291 0. • 
22 JUN 1730 67 0. * 22 JUN 2345 142 0. * 23 JUN 0600 217 1. * 23 JUN 1215 292 0. 
22 JUN 1735 68 0. * 22 JUN 2350 143 0. * 23 JUN 0605 218 1. * 23 JUN 1220 293 0. 
22 JUN 1740 69 0. * 22 JUN 2355 144 0. * 23 JUN 0610 219 1. * 23 JUN 1225 294 0 . 
22 JUN 1745 70 0. * 23 JUN 0000 145 0. * 23 JUN 0615 220 1. * 23 JUN 1230 295 0. • 
22 JUN 1750 71 0. * 23 JUN 0005 146 0. * 23 JUN 0620 221 1. * 23 JUN 1235 296 0. 
22 JUN 1755 72 o. * 23 JUN 0010 14 7 0. * 23 JUN 0625 222 1. * 23 JUN 1240 297 0. 
22 JUN 1800 73 0. * 23 JUN 0015 148 1. * 23 JUN 0630 223 1. * 23 JUN 1245 298 0 . 
22 JUN 1805 74 0. * 23 JUN 0020 149 1. * 23 JUN 0635 224 1. * 23 JUN 1250 299 0. • 
22 JUN 1810 75 0. * 23 JUN 0025 150 1. * 23 JUN 0640 225 1. * 23 JUN 1255 300 0. 

* * * 
*********************************************************************************************************************************** • 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR 

8. 13.25 (CFS) 3. 1. 1. 1. 

(_ 
(INCHES) .197 .227 .227 .227 

(AC-FT) 1. 2. 2. 2. 

CUMULATIVE AREA = . 14 SQ MI 

--5urn oF AL--L SuP.>· ~~,u~ -
• 'oF :1..

1 
oFZ., of'"~, A, -sANd 

c_ ,, 
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• 

• STATION c 
(0) OUTFLOW 

• 0. 1. 2. 3. 4. 5. 6. 7. 8. 0. 0. 0. 0. 
DAHRMN PER 
221200 
221205 

10--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------20 . . . . . . . . . . . . 

• 221210 
221215 
221220 
221225 

• 221230 
221235 
221240 
221245 

• 221250 
221255 
221300 
221305 

• 221310 
221315 
221320 
221325 

• 221330 
221335 
221340 
221345 

• 221350 
221355 
221400 
221405 

• ~~U1~ 
221420 
221425 
221430 

• 221435 
221440 
221445 
221450 

- 221455 
221500 
221505 
221510 

- 221515 
221520 
221525 
221530 

.. 221535 
221540 
221545 
221550 

- 221555 
221600 
221605 
221610 

.. 221615 
221620 
221625 
221630 

- 221635 
221640 
221645 

- 221650 
221655 
221700 
221705 

• 221710 
221715 
221720 
221725 

- 221730 
221735 
221740 
221745 
221750 

- 221755 
221800 
221805 
221810 

30 
40 
50 
60 
70 
so 
90 

100 . 
110 ..............••... 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 . 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 ............. . 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 . 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 . 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 .......... . 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 . . . . . . .. 
720 
730 
740 
750 

W 'I''H Q H: 't~(l 



221825 786 
- 221830 790 

221835 800 . . 
~~lU~ ~~B · · · · : · · · · : · · · · · · · · · · · · · · · · · 
221850 830 

- 221855 840 
221900 850 
221905 860 

• 221910 870 
221915 880 
221920 890 
221925 900 
221930 910 ............... . 

- 221935 920 
221940 930 
221945 940 

• 221950 950 
221955 960 
222000 970 
222005 980 

• 222010 990 
222015 1000 . . . 
222020 1010 ............... . 
222025 1020 

• 222030 1030 
222035 1040 
222040 1050 
222045 1060 

.. 222050 1070 
222055 1080 
222100 1090 
222105 1100 

• 222110 1110 ........ . 
222115 1120 
222120 1130 
222125 1140 

- 222130 1150 
222135 1160 
222140 1170 
222145 1180 

- 222150 1190 
222155 1200 
222200 1210 ....... . 
222205 1220 
222210 1230 

- 222215 1240 
222220 1250 
222225 1260 
222230 1270 

- 222235 1280 
222240 1290 
222245 1300 
222250 1310 ...... . 

- 222255 1320 
222300 1330 
222305 1340 
222310 1350 

- 222315 1360 
222320 1370 
222325 1380 
222330 1390 

• 222335 1400 
222340 1410 . 
222345 142.0 

- 222350 143.0 
- 222355 144.0 

230000 145. 0 
230005 146. 0 
230010 147. 0 

- 230015 148. 
230020 149. 
230025 150. 
230030 151 .. 

- 230035 152. 
230040 153. 
230045 154. 

• ~~~~~~ ~~t 
230100 157. 
230105 158. 
230110 159. 

- 230115 160. 
230120 161 .. 
230125 162. 
230130 163. 

- ':l~ni~t: H:A 

0 . 
0. 

. 0 . 

. ... 0 .. 
0 . 

.0 
0 

. 0 
0. 

0 
0 . 
0 . 
0 . 

. . 0 ... 
0 

0 



230145 166. 
- 230150 167. 

230155 168. 
.0 

0 . 

~~~~~~ l~n: . . . . o o . 

0 

230210 171. . . . . . . . . . . . . .......... 0 •..•...••• 
- 230215 172. 0 

230220 173. . 0 
230225 174. 0. 
230230 175. 0 

.. 230235 176. 0 
230240 177. 0 
230245 178. .0 
230250 179. 0. 

.. 230255 180. . 0 
230300 181. . . ... 0 ............. . 
230305 182. . 0 
230310 183. . 0 

.. 230315 184. . 0 
230320 185. .0 
230325 186. 0 
230330 187. 0 . 

.. 230335 188. 0. 
230340 189. 0 . 
230345 190. . 0 . 
230350 191. ........ 0 ....... . 

.. 230355 192. 0 
230400 193. 0 
230405 194. 0 
230410 195. 0 

- 230415 196. 0 
230420 197. 0 
230425 198. 0 
230430 199. . 0 

- 230435 200. . 0 
230440 201 ..•... 0 .. 

~~~t~o ~~~: :o0 

.. 230455 204. .0 
230500 205. .0 
230505 206. . 0 
230510 207. 0 

- 230515 208. 0 
230520 209. 0 
230525 210. 0 . 
230530 211. . . . . 0 . • . • . • • . . . . • . . . . . 

- 230535 212. 0. 
230540 213. 0. 
230545 214. 0. 
230550 215. 0. 

- 230555 216. 0. 
230600 217. 0. 
230605 218. 0. 
230610 219. 0 . 

- 230615 220. 0 . 
230620 221. . 0 . . ................. . 
230625 222. 0 . 
230630 223. 0 . 

- 230635 224. 0 . 
230640 225. 0 . 
230645 226. 0 . 
230650 227. 0 . 

- 230655 228. 0 . 
230700 229. 0 . 
230705 230. 0 . 
230710 231 ... 0 ... 

.. 230715 232. 0 
230720 233. 0 
230725 234. 0 
230730 235. 0 

- 230735 236. 0 
230740 237. 0 
230745 238. 0 
230750 239. 0 

• 230755 240. 0 . . 
230800 241. . 0 . . . . . . . . . . . . . . . . . . . . 
230805 242. 0 
230810 243. 0 

.. 230815 244. 0 
230820 245. 0 
230825 246. 0 
230830 24 7. 0 

.. 230835 248. 0 
230840 249. 0 
230845 250. 0 
230850 251 .. 0 ' . 

., '1n~~~ 1~' A 
.R\~.t9 .. · 



Ho9os 2si: o 
.. 230910 255. 0 

230915 256. 0 
B~~~g ~st a 
230930 259. 0 

.. 230935 260. 0 . . . . . . . . . . . 
230940 261 .. 0 ....•.............•..............••.......••...•....•..•. 
230945 262. 0 

.. 230950 263. 0 
230955 264. 0 
231000 265. 0 
231005 266. 0 

.. 231010 267. 0 
231015 268. 0 
231020 269. 0 
231025 270. 0 . . . . . . . 
231030 271 .. 0 .......................................................... . 

.. 231035 272. 0 
231040 273. 0 
231045 274. 0 
231050 275. 0 

.. 231055 276. 0 
231100 277. 0 
231105 278. 0 
231110 279. 0 

- 231115 280. 0 . . . . . . . . . 
231120 281 .. 0 .......................................................... . 
231125 282. 0 
231130 283. 0 

- 231135 284. 0 
231140 285. 0 
231145 286. 0 
231150 287. 0 

.. 231155 288. 0 
231200 289. 0 
231205 290. 0 
231210 291 .. 0 .......................................................... . 

- 231215 292. 0 
231220 293. 0 
231225 294. 0 
231230 295. 0 

.. 231235 296. 0 
231240 297. 0 
231245 298. 0 
231250 299. 0 . . . . . . . . . 

.. 231255 300.-0-------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------. 

-
-
-
-
-
-

R\-2o -



-
• 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND - TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE - HYDROGRAPH AT OF1 1. 12.58 0. 0. 0. .02 

ROUTED TO DITCH2 1. 12.75 0. 0 . 0. .02 

• HYDROGRAPH AT A 2. 13.33 1. 0. 0. .04 

2 COMBINED AT A 3. 13.08 1. 0. 0. .06 

• HYDROGRAPH AT OF2 1. 13.00 0. 0. 0. .02 

ROUTED TO DITCH1 1. 13.08 0. 0. 0. .02 - HYDROGRAPH AT OF3 0. 13.08 0. 0. 0. .00 

2 COMBINED AT OF3 1. 13.08 0. 0. 0. .02 - 2 COMBINED AT OF3 4. 13.08 1. 0. 0. .08 

ROUTED TO DITCH3 4. 13.17 1. 0. 0. .08 - HYDROGRAPH AT B 2. 13.25 1. 0. 0. .04 

2 COMBINED AT B 6. 13.25 2. 1. 1. . 12 - HYDROGRAPH AT c 2. 13.25 1. 0. 0. .02 

2 COMBINED AT c 8. 13.25 3. 1. 1. .14 ---
-
-
--
-
• 

-
-



• 

- 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 VOLUME 

PEAK PEAK 

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) 

DITCH2 MANE 3.00 1.10 765.00 . 17 5.00 1.10 765.00 .17 

• 
CONTINUITY SUMMARY (AC-FT)- INFLOW=. 1577E+OO EXCESS= .OOOOE+OO OUTFLOW= .1577E+OO BASIN STORAGE= .5110E-03 PERCENT ERROR= -.3 

- OITCH1 MANE 4.25 .86 786.25 .17 5.00 .86 785.00 .17 

_. CONTINUITY SUMMARY (AC-FT) - INFLOW= . 1681E+OO EXCESS= .OOOOE+OO OUTFLOW= . 1679E+OO BASIN STORAGE= .2035E-03 PERCENT ERROR= .0 

DITCH3 MANE 5.00 3.88 790.00 .20 5.00 3.88 790.00 .20 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .8523E+OO EXCESS= .OOOOE+OO OUTFLOW= .8502E+OO BASIN STORAGE= .3213E-02 PERCENT ERROR= -.1 -
*** NORMAL END OF HEC-1 *** -

• 
• 

-
-

-
-
- RI-ZL 
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.. ***************************************** 

* * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
*************************************** 

_. * SEPTEMBER 1990 * * VERSION 4.0 * 
* * * RUN DATE 06/27/1994 TIME 16:01:49 * 
* * 

* 
* * 
* 
* 
* * 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS. CALIFORNIA 95616 

(916) 756-1104 

* 
* * * * 
* 
* .. ***************************************** *************************************** 

-
--
-
---
-
-

-
-

X X 
X X 
X X 
XX XXX XX 
X X 
X X 
X X 

xxxxxxx 
X 
X 
xxxx 
X 
X 
xxxxxxx 

xxxxx 
X X 
X 
X 
X 
X X 
xxxxx 

xxxxx 

X 
XX 

X 
X 
X 
X 

XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC108, AND HEC1KW. 

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, OSS:WRITE STAGE FREQUENCY. 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

\-\ V::>-rOn..l L lOO'/t-Avt_ <5ToR-VVl 

R u~:»: z_ 

RZ-.L 



-
- HEC-1 INPUT PAGE 1 

LINE IO ....... 1 ....... 2 ..•.... 3 ....... 4 ....... 5 ....... 5 ....... 7 ....... 8 ....... 9 ...... 10 

• 1 ID GRAND VIEW SUBDIVISION 
2 ID HISTORIC CONDITION 
3 ID 100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA 0-0-F DATA) 
4 IT 5 22JUN94 1200 300 • 5 IO 5 2 0 

* ********** 
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 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01 - 11 LS 91 
12 UD 0.304 

* ********** - 13 KK DITCH2 
14 KM Muskinaum-Cunae channel routing from CP1 to CP3 
15 KO 3 ~ ,~ 0 1 21 110 300 
16 RD - 17 RC 0.035 0.025 0.035 1770 0.010 
18 RX 100 110 111 113 113.5 115.5 116.5 126.5 
19 RY 4742 4742 4741.5 4739.5 4739.5 4741.5 4742 4742 

* ********** • 20 KK A 
21 KM Basin runoff calculation for A 
22 KO 3 1 0 1 21 110 300 - ~~~ tlA 0.0407 
~4 PH 0 0.39 0.76 1. 34 1. 40 1. 44 1.56 1. 69 2.01 
25 LS 93 - 26 uo 0.673 

* ********** 
27 KK A 
28 KM Combining two hydrographs at control point CP3 - 29 KO 3 1 0 1 21 110 300 
30 HC 2 

* ********** 
31 KK OF2 
32 KM Basin runoff calculation for OF2 
33 KO 3 1 0 1 21 110 300 
34 BA 0.0187 
35 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1. 69 2.01 
36 LS 91 
37 UD 0.478 

* ********** 
38 KK OITCHl 
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 100 110 111 113 113.5 115.5 116.5 126.5 

-
-

RZ--Z.. 
-



-
- HEC-1 INPUT PAGE 2 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 - 44 RY 4734 4734 4733.5 4 731.5 4731.5 4733.5 4734 4734 
* ********** - 45 KK OF3 

46 KM Basin runoff calculation for OF3 
47 KO 3 1 0 1 21 110 300 
48 BA 0.0048 
49 PH 0 0.39 0.76 1.34 1.40 1.44 1. 56 1.69 2.01 - 50 LS 88 
51 uo 0.478 

* ********** - 52 KK OF3 
53 KM Combining two hydrographs at control point CP3 
54 KO 3 1 0 1 21 110 300 
55 HC 2 - * ********** 
56 KK OF3 
57 KM Combining two hydrographs at control point CP3 - 58 KO 3 1 0 1 21 110 300 
59 HC 2 

* ********** - 60 KK DITCH3 
61 KM Muskinoum-Cunge channel routing from CP3 to CP4 
62 KO 3 ~ 1 0 1 21 110 300 
63 RD - 64 RC 0.035 0.025 0.035 1480 0.007 
65 RX 100 105 110 113 114 117 122 127 
66 RY 4726 4726 4725.5 4723.5 4723.5 4725.5 4726 4726 

* ********** - 67 KK 8 
68 KM Basin runoff calculation for 8 
69 KO 3 1 0 1 21 110 300 - 70 BA 0.0363 
71 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1. 69 2.01 
72 LS 94 
73 UD 0.682 - * ********** 
74 KK B 
75 KM Combining two hydrographs at control point CP4 - 76 KO 3 1 0 1 21 110 300 
77 HC 2 

* ********** - 78 KK c 
79 KM Basin runoff calculation for c 
80 KO 3 1 0 1 21 11 0 300 
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 UD 0.696 

* ********** 

-
• 

--



-
--
-
--
-----
-
--
-
-
• 

• 

HEC-1 INPUT PAGE 3 

LINE ID ..••... 1 .•••••• 2 •...•.. 3 .••.... 4 ••..•.• 5 •....•. 6 •....•. 7 ......• 8 ....••• 9 ..••.. 10 

85 
86 
87 
88 

89 

KK C 
KM Combining two hydrographs at control point CP4 
KO 1 2 0 1 21 110 300 
HC 2 
* ********** 
zz 

RL-4-



-
• 

-
• 

-----
• 

-
-
--
• 

• 

***************************************** *************************************** 
* * * * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS * 
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER * 
* VERSION 4.0 * * 609 SECOND STREET * 
* * * DAVIS, CALIFORNIA 95616 * 
* RUN DATE 06/27/1994 TIME 16~01:49 * * (916) 756-1104 * 
* * * * 
***************************************** *************************************** 

5 IO 

IT 

GRAND VIEW SUBDIVISION 
HISTORIC CONDITION 
100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-0-F DATA) 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
!PLOT 2 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

I DATE 
I TIME 

NO 
NDDATE 
NDTIME 
I CENT 

5 
22JUN94 

1200 
300 

23JUN94 
1255 

19 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 24.92 HOURS 

ENGLISH UN ITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH. ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

6 KK 

8 KO 

9 BA 

10 PH 

************** 
* * * OF1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION OATA 

.. .. . HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

.39 .76 1.34 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
. . . . . . . . . . . . . . . TP-40 . . . . . . . . . . . . . . . . . . . . . . . . . . TP-4 9 .......... . 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 
1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

STORM AREA = .02 

• 11 LS SCS LOSS RATE 



CRVNBR 91.00 CURVE NUMBER - RTIMP .00 PERCENT IMPERVIOUS AREA 

12 UD scs DIMT~X~ONLESS UN~jgRAL~G 

- *** 
UN IT HYOROGRAPH 

20 END-OF-PERIOD ORDINATES - 3. 11. 21. 24. 23. 18. 12. 
2. 2. 1. 1. 1. 0. 0. 

*** *** *** *** *** - HYDROGRAPH AT STATION OF1 

-
-

TOTAL RAINFALL = 

PEAK FLOW 
(CFS) 

15. 

t 
TIME 
(HR) 

12.42 

~ )\)~.fA?\,_. -

2.01, TOTAL LOSS= 

(CFS) 
!INCHES) 
. (AC-FT) 

6-HR 
2. 

1.009 
1. 

CUMULATIVE AREA = 

1' oF.::L t ~-r-o P~:ru-r 

.84. TOTAL EXCESS = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

1. 1. 
1.172 1.172 

1. 1. 

.02 SQ MI 

1.17 

24.92-HR 
1. 

1.172 
1. 

8. 5. 4. 
0. 0. 0. 

.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- 13 KK 

• 15 KO 

--- 16 RD - 17 RC 

-
- 19 RY 

18 RX 
• 

-
• 

-
-
• 

************** 
* * * DITCH2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 

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 --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --­

ELEVATION 4742.00 4742.00 4741.50 4739.50 4739.50 4741.50 4742.00 4742.00 
DISTANCE 100.00 110.00 111.00 113.00 113.50 115.50 116.50 126.50 

*** 
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .00 .00 . 01 .01 .02 .03 .04 .05 .07 
OUTFLOW .00 . 10 .35 .76 1.35 2.13 3.13 4.37 5.87 

ELEVATION 4739.50 4739.63 4739.76 4739.89 4740.03 4740.16 4740.29 4740.42 4740.55 

STORAGE . 10 . 11 . 13 . 15 . 17 .20 .22 .25 .28 
OUTFLOW 9.70 12.08 14.78 17.83 21.24 25.03 30.02 35.72 41.95 

ELEVATION 4740.81 4740.94 4741.08 4741.21 4741.34 4741.47 4741.60 4741.73 4741.86 

COMPUTED MUSKINGUM-CUNGE PARAMETERS 
COMPUTATION TIME STEP 

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM 
PEAK CELERITY 

(MIN) (FT) (CFS) (MIN) (IN) (FPS) 

MAIN 5.00 885.00 14.95 745.00 1. 17 4.91 

.08 
7.64 

4740.68 

.31 
48.73 

4742.00 

«z-& 



lNltRPOLAltU TO SPtC1~1tU ~UMPUIAI!UN tNitKVAL - MAIN 5.00 14.95 745.00 1.17 

.. CONTINUITY SUMMARY (AC-FT)- INFLOW= .1094E+01 EXCESS= .OOOOE+OO OUTFLOW= .1094E+01 BASIN STORAGE= .6151E-03 PERCENT ERROR= -.1 

--
• 

--
--
--
-
-
-
-
-
-
-

*** *** *** *** *** 
HYDROGRAPH AT STATION DITCH2 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR 

15. 12.42 (CFS) 2. 1. 1. 1. 
(INCHES) 1. 009 1.173 1.173 1.173 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .02 SO Ml 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

20 KK 

22 KO 

23 BA 

24 PH 

25 LS 

26 UD 

************** 
* * * A * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
5-MIN 15-MIN SO-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 

.39 . 76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .04 

. 15 INITIAL ABSTRACTION 
93.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .67 LAG 

*** 
UNIT HYDROGRAPH 

42 END-OF-PERIOD ORDINATES 
1. 4. 

24. 21. 
4. 3. 
1. 0. 
0. 0. 

7. 
18. 
3. 
0. 

11. 
11: ,,;, 

2. 
0. 

17. 23. 26. 
12. 10. 8. 
2. 1. 1. 
0. 0. 0. 

*** 

27. 27. 26. 
7. 6. 5. 
1. 1. 1. 
0. 0. 0. 

*** *** *** *** 
7 Su~~~'"' HYOROGRAPH AT STATION A 

. TOTAL RAINFALL= 2.01. TOTAL LOSS= .69. TOTAL EXCESS= 

~ DEA.K Fl.OW TIME 
~ (CFS) (HR) 6-HR 

24. 12.75 (CFS) 5. 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

1. 1. 
f HJ(:HF~ i 1 q~ 1 ~?o i q?o 

1.32 

24.92-HR 
1. 

1 ~?0 
f<2-l 



- CUMULATIVE AREA = .04 SQ MI 

.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 27 KK * A * 
* * ************** -29 KO OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL - !PLOT 1 PLOT CONTROL' 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

• 30 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** - *** *** *** *** *** 

- HYDROGRAPH AT STATION A 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 24-HR 72-HR 

• 36. 12.58 (CFS) 
(INCHES) 
. (AC-FT) 

6-HR 
7. 

1.096 
3. 

2. 2. 
1.276 1.276 

24.92-HR 
2. 

1.276 
4. 5'-l rv-- oF 4. 4. 

1/ '' II~\\ CUMULATIVE AREA = 
•OF.:l-~~ 

.06 SO MI 

.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- 31 KK 

- 33 KO 

--
• 

34 BA -
35 PH • 

-
36 LS 

• 
37 uo -

************** 
* * * OF2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... 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 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = 

.20 INITIAL ABSTRACTION 
91.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
Tl A(.; ~A I AA 

.02 



"'"'"' - UN IT HYDROGRAPH 
31 END-OF-PERIOD ORDINATES 

1. 4. 8. 13. 16. 17. 17. 15. 13. 10. 
7. 6. 4. 3. 3. 2. 2. 1. 1. 1. - 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 

*** *** *** *** *** - HYOROGRAPH AT STATION OF2 

TOTAL RAINFALL = 2.01. TOTAL LOSS= .84. TOTAL EXCESS = 1.17 • 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. - t .. (INCHES) 1.007 1. 171 1.171 1.171 
(AC-FT) 1. 1. 1. 1. 

1'0FZ. \NTO CUMULATIVE AREA = .02 SQ MI 

• ~o:r~£.1 
• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- 38 KK 

- 40 KO 

-
• 

- 41 RD - 42 RC 

-
- 44 RY 

43 RX -
-
-
-
-
-

************** 
* * * DITCH1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
!SAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 

NORMAL DEPTH CHANNEL 
ANL .035 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 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --­

ELEVATION 4734.00 4734.00 4733.50 4731.50 4731.50 4733.50 4734.00 4734.00 
DISTANCE 100.00 110.00 111.00 113.00 113.50 115.50 116.50 126.50 

*** 
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .00 .00 .00 . 01 . 01 . 01 .02 .02 .03 
OUTFLOW .00 . 11 .39 .83 1. 4 7 2.33 3.43 4.79 6.43 

ELEVATION 4731.50 4731.63 4731.76 4731.89 4732.03 4732.15 4732.29 4732.42 4732.55 

STORAGE .04 .05 .05 .05 .07 .08 .09 .1 0 . 11 
OUTFLOW 10.63 13.23 16.20 19.54 23.27 27.42 32.89 39.13 45.95 

ELEVATION 4732.81 4732.94 4733.08 4 733.21 4733.34 4733.47 4733.60 4733.73 4733.86 

COMPUTED MUSKINGUM-CUNGE PARAMETERS 
COMPUTATION TIME STEP 

ELEMENT ALPHA M DT ox PEAK TIME TO VOLUME MAXIMUM 
PEAK CELERITY 

(MIN) (FT) (CFS) (MIN) (IN) (FPS) 

MAIN 2.33 350.00 12.36 755.35 1. 17 5.00 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

.03 
8.37 

4732.68 

.12 
53.38 

4734.00 

Rz-q 



.. CONTINUITY SUMMARY (AC-FT)- INFLOW= .1168E+01 EXCESS= .OOOOE+OO OUTFLOW=. 1168E+01 BASIN STORAGE= .5788E-03 PERCENT ERROR= .0 

-
-
-.. 
-
-
-
-
-
-
-
• 

-.. 
-
-
• 

-

*** *** *** *** *** 
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 1. 171 1. 171 1.171 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .02 SO MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

45 KK 

47 KO 

48 SA 

49 PH 

50 LS 

51 UD 

*** 

************** 
* * * OF3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
5-MlN 15-MIN 50-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 

.39 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .00 

.27 INITIAL ABSTRACTION 
88.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .48 LAG 

*** 
UN IT HYDROGRAPH 

31 END-OF-PERIOD ORDINATES 
0. 
2. 
0. 
0. 

*** 

1. 2. 
1. 1. 
0. 0. 

*** 
HYOROGRAPH AT STATION 

3. 
1. 
0. 

4. 4. 4. 
1. 1. 0. 
0. 0. 0. 

*** *** 
OF3 

4. 3. 2. 
0. 0. 0. 
0. 0. 0. 

TOTAL RAINFALL ~ 2.01. TOTAL LOSS= 1.04. TOTAL EXCESS= .97 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR 

3. 12.58 (CFS) 0. 0. 0. 0. 
(INCHES) .832 .972 .972 .972 1 . ,, (AC-FT) 0. 0. 0. 0. 

11 OF"7:> 1 Nlo CUMULATIVE AREA = .00 SO MI ~2- \0 • p~ 3t£-r?t"1'"£-



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
************** 
* * - 52 KK * OF3 * 
* * ************** 

• 54 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE - IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED - TIMINT .083 TIME INTERVAL IN HOURS 

55 HC HYOROGRAPH COMBINATION -
- *** 

.- PEAK FLOW TIME 
(CFS) (HRl 
. 15. 12. 58 

- t II '' -5u~ oF OFZ-" ,, 
•&NO OF~ 1 ~"TT 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** 

HYDROGRAPH AT STATION OF3 

(CFS) 
(INCHES) 
. (AC-FT) 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

2. 1. 1. 
.971 1.130 1.130 

1. 1. 1. 

CUMULATIVE AREA = .02 SO MI 
l=«o ~u-r s \T'E.. · 

*** 

24.92-HR 
1. 

1.130 
1. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .. 
************** 
* * - 56 KK * OF3 * 
* * ************** - 58 KO OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE - IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED - TIMINT .083 TIME INTERVAL IN HOURS 

59 HC HYDROGRAPH COMBINATION - ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 
HYDROGRAPH AT STATION OF3 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

• PEAK FLOW TIME 
24.92-HR 

3. 
1. 234 

5. 

(CFS) (HR) 
51. 12.58 (CFS) 

(INCHES) 
. (AC-FT) 

6-HR 
9. 

1.060 
5. 

3. 3. 
1.234 1.234 

5. 5. 

CUMULATIVE AREA = .08 SO MI 

'~F::l..,oFz.. 1 OF~ ANc:::l A' 
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• 60 KK 

************** 
* * * DITCH3 * RL,- \ l 



-
-
-
-
-
-
-
-
• 

-
• 

-
-
-
-
-
--
• 

-
-

62 KO 

63 RD 

64 RC 

66 RY 
65 RX 

OUTPUT CONTROL VARIABLES 
I~EMf 1 ~Eo¥Tc82¥~§eL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 

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 --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --­

ELEVATION 4726.00 4726.00 4725.50 4723.50 4723.50 4725.50 4726.00 4726.00 
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 
OUTFLOW .00 . 18 .60 1.27 2.21 3.45 5.02 6.93 9.23 

ELEVATION 4723.50 4723.63 4723.76 4723.89 4724.03 4724.16 4724.29 4724.42 4724.55 

STORAGE .13 .16 . 18 .21 .23 .26 .30 .35 .40 
OUTFLOW 15.05 18.62 22.66 27.20 32.26 37.86 45.23 53.87 63.69 

ELEVATION 4724.81 4724.94 4725.08 4725.21 4725.34 4725.47 4725.60 4725.73 4725.86 

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 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 

.11 
11.92 

4724.68 

.47 
74.90 

4726.00 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .5376E+01 EXCESS= .OOOOE+OO OUTFLOW= .5371E+01 BASIN STORAGE= .9706E-02 PERCENT ERROR= -.1 

*** *** *** *** *** 
HYDROGRAPH AT STATION DITCH3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) 

50. 
~HR) 6-HR 24-HR 72-HR 24.92-HR 

1 .67 (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 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

67 KK * 8 * 
* * ************** 

69 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 



-
-
---
-
-
-
-
-
• 

-

70 BA 

71 PH 

72 LS 

U~I..I\L. 

lPNCH 
!OUT 

ISAV1 
ISAV2 

TIM INT 

V. hfU~U~KA~h ~lUI ~~ALt 
1 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 
110 FIRST ORDINATE PUNCHED OR SAVED 
300 LAST ORDINATE PUNCHED OR SAVED 

.083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

STORM AREA = . 04 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

. 13 INITIAL ABSTRACTION 
94.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

73 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .68 LAG 

*** 
UN IT HYDROGRAPH 

43 END-OF-PERIOD ORDINATES 
1. 3. 6. 10. 15. 20. 23. 24. 24. 23. 

21. 19. 17. 13. 11. 9. 7. 6. 5. 4. 
3. 3. 2. 2. 2. 1. 1. 1. 1. 1. 
1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 

*** *** *** *** *** 
HYDROGRAPH AT STATION 8 

TOTAL RAINFALL = 2.01. TOTAL LOSS= .60, TOTAL EXCESS= 1.41 

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. 

- t 
(INCHES) 1.200 1.402 1.402 1.402 

(AC-FT) 2. 3. 3. 3. 
:>"uer~A5.t ,_, 

''6d 
CUMULATIVE AREA = .04 SO MI 

-
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** - ************** 

* * -74 KK * 8 * 
* * ************** 

- 76 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE - iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

• TIMINT .083 TIME INTERVAL IN HOURS 

77 HC - HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** - *** *** *** *** *** 

TIME 

HYOROGRAPH AT STATION B 

MAXIMUM AVERAGE FLOW 
{2-z- \-:::, 



-

72. 12.67 (CFS) 
(INCHES) 

(AC-FT) 

14. 
1.103 

7. 

4. 
1.285 

8. 

4. 
1.285 

8. 

4. 
1.285 

8. 

CUMULATIVE AREA = .12 SO MI \ 

?"""" oF- -? .. P.J. ~~ • ...,~ ''0Fj_1 oF'Z • oF? 1 A .o.tvel '"B
1 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

• 78 KK * c * 
* * ************** 

• 80 KO OUTPUT CONTROL VARIABLES 

-
-
-
--
• 

-
-
-
-
--
-

81 BA 

82 PH 

83 LS 

84 UD 

*** 

IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... 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 . 76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .02 

. 13 INITIAL ABSTRACTION 
94.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .70 LAG 

*** 
UN IT HYDROGRAPH 

44 END-OF-PERIOD ORDINATES 
1 . 2. 4. 6. 10. 13. 15. 

14. 13. 11. 9. 7. 6. 5. 
2. 2. 2. 1. 1. 1. 1. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION c 

16. 16. 16. 
4. 4. 3. 
1. 1. 0. 
0. 0. 0. 

TOTAL RAINFALL = 2.01. TOTAL LOSS= .60. TOTAL EXCESS= 1.41 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR 

15. 12.75 (CFS) 3. 1. 1. 1. 

1 (INCHES~ 1.200 1.402 1.402 1 .402 
. (AC-FT. 2. 2. 2. 2. 

~oe;, .. tl#6•~ CUMULATIVE AREA = .02 SO MI - ,~c..\\ 

- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** - * * 
85 KK * c * 

* * 
************** -



i~I<N I 1 ~I<!N I t:UN II<UL 
I PLOT 2 PLOT CONTROL - OS CAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 110 FIRST ORDINATE PUNCHED OR SAVED 

• ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 
TIM INT .083 TIME INTERVAL IN HOURS 

• 88 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** • *********************************************************************************************************************************** 
HYOROGRAPH AT STATION c 

• SUM OF 2 HYDROGRAPHS 

*********************************************************************************************************************************** 
* * * • DA MON HRMN ORO FLOW * DA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * DA MON HRMN ORO FLOW 
* * * 22 JUN 1200 1 0. * 22 JUN 1815 76 0. * 23 JUN 0030 151 75. * 23 JUN 0645 226 2. 

22 JUN 1205 2 0. * 22 JUN 1820 77 0. * 23 JUN 0035 152 83. * 23 JUN 0650 227 2. - 22 JUN 1210 3 0. * 22 JUN 1825 78 0. * 23 JUN 0040 153 87. * 23 JUN 0655 228 2. 
22 JUN 1215 4 0. * 22 JUN 1830 79 0. * 23 JUN 0045 154 86. * 23 JUN 0700 229 2. 
22 JUN 1220 5 0. * 22 JUN 1835 80 0. * 23 JUN 0050 155 83. * 23 JUN 0705 230 2. 
22 JUN 1225 6 0. * 22 JUN 1840 81 0. * 23 JUN 0055 156 77. * 23 JUN 0710 231 2. 

• 22 JUN 1230 7 0. * 22 JUN 1845 82 0. * 23 JUN 0100 157 70. * 23 JUN 0715 232 3. 
22 JUN 1235 8 0. * 22 JUN 1850 83 0. * 23 JUN 0105 158 61. * 23 JUN 0720 233 3. 
22 JUN 1240 9 0. * 22 JUN 1855 84 0. * 23 JUN 0110 159 53. * 23 JUN 0725 234 3. 
22 JUN 1245 10 0. * 22 JLJN 1900 85 0. * 23 JUN 0115 160 45. * 23 JUN 0730 235 3. - 22 JUN 1250 11 0. * 22 JUN 1905 86 0. * 23 JUN 0120 161 38. * 23 JUN 0735 236 3. 
22 JUN 1255 12 0. * 22 JUN 1910 87 0. * 23 JUN 0125 162 32. * 23 JUN 0740 237 3. 
22 JUN 1300 13 0. * 22 JUN 1915 88 0. * 23 JUN 0130 163 27. * 23 JUN 0745 238 3. 
22 JUN 1305 14 0. * 22 JUN 1920 89 0. * 23 JUN 0135 164 23. * 23 JUN 0750 239 3. 

• 22 JUN 1310 15 0. * 22 JUN 1925 90 0. * 23 JUN 0140 165 20. * 23 JUN 0755 240 3. 
22 JUN 1315 16 0. * 22 JUN 1930 91 0. * 23 JUN 0145 166 17. * 23 JUN 0800 241 3. 
22 JUN 1320 17 0. * 22 JUN 1935 92 0. * 23 JUN 0150 167 14. * 23 JUN 0805 242 3. 
22 JUN 1325 18 0. * 22 JUN. 1940 93 0. * 23 JUN 0155 168 13. * 23 JUN 0810 243 3. 

• 22 JUN 1330 19 0 . * 22 JUN 1945 94 0. * 23 JUN 0200 169 11. * 23 JUN 0815 244 3. 
22 JUN 1335 20 0. * 22 JUN 1950 95 0. * 23 JUN 0205 170 10. * 23 JUN 0820 245 2. 
22 JUN 1340 21 0. * 22 JUN 1955 96 0. * 23 JUN 0210 171 9. * 23 JUN 0825 246 2. 
22 JUN 1345 22 0. * 22 JUN 2000 97 0. * 23 JUN 0215 172 8. * 23 JUN 0830 24 7 2. - 22 JUN 1350 23 0. * 22 JUN 2005 98 0. * 23 JUN 0220 173 7. * 23 JUN 0835 248 2. 
22 JUN 1355 24 0. * 22 JUN 2010 99 0. * 23 JUN 0225 174 7. * 23 JUN 0840 249 2. 
22 JUN 1400 25 0. * 22 JUN 2015 100 0. * 23 JUN 0230 175 6. * 23 JUN 0845 250 2. 
22 JUN. 1405 26 0. * 22 JUN 2020 101 0. * 23 JUN 0235 176 6. * 23 JUN 0850 251 2. - 22 JUN 1410 27 0. :f. 22 JUN 2025 102 0. * 23 JUN 0240 177 5. * 23 JUN 0855 252 2. 
22 JUN 1415 28 0. * 22 JUN 2030 103 0. * 23 JUN 0245 178 5. * 23 JUN 0900 253 2. 
22 JUN 1420 29 0. * 22 JUN 2035 104 0. * 23 JUN 0250 179 5. * 23 JUN 0905 254 2. 
22 JUN. 1425 30 0. * 22 JUN 2040 105 0. * 23 JUN 0255 180 4. * 23 JUN 0910 255 2. - 22 JUN 1430 31 0. * 22 JUN 2045 106 0. * 23 JUN 0300 181 4. * 23 JUN 0915 256 2. 
22 JUN 1435 32 0. * 22 JUN 2050 107 0. * 23 JUN 0305 182 4. * 23 JUN 0920 257 2. 
22 JUN 144 0 33 0. * 22 JUN 2055 108 0. * 23 JUN 0310 183 4. * 23 JUN 0925 258 2. 
22 JUN 1445 34 0. * 22 JUN 2100 109 0. * 23 JUN 0315 184 4. * 23 JUN 0930 259 2. - 22 JUN 1450 35 0. * 22 JUN 2105 110 0. * 23 JUN 0320 185 3. * 23 JUN 0935 260 2. 
22 JUN 1455 36 0. * 22 JUN 2110 111 0. * 23 JUN 0325 186 3. * 23 JUN 0940 261 2. 
22 JUN 1500 37 0. * 22 JUN 2115 112 0. * 23 JUN 0330 187 3. * 23 JUN 0945 262 2. 
22 JUN 1505 38 0. * 22 JUN 2120 113 0. * 23 JUN 0335 188 3. * 23 JUN 0950 263 2. 

• 22 JUN 1510 39 0 . * 22 JUN 2125 114 0. * 23 JUN 0340 189 3. * 23 JUN 0955 264 2. 
22 JUN 1515 40 0. * 22 JUN 2130 115 0. * 23 JUN 0345 190 3. * 23 JUN 1000 265 2. 
22 JUN 1520 41 0. * 22 JUN 2135 116 0. * 23 JUN 0350 191 3. * 23 JUN 1005 266 2. 
22 JUN 1525 42 0. * 22 JUN 2140 117 0. * 23 JUN 0355 192 3. * 23 JUN 1010 267 2. 

• 22 JUN 1530 43 0. * 22 JUN 2145 118 0. * 23 JUN 0400 193 2. * 23 JUN 1015 268 2 . 
22 JUN 1535 44 0. * 22 JUN 2150 119 0. * 23 JUN 0405 194 2. * 23 JUN 1020 269 2. 
22 JUN 1540 45 0. * 22 JUN 2155 120 0. * 23 JUN 0410 195 2. * 23 JUN 1025 270 2. 
22 JUN 1545 46 0. * 22 JUN 2200 121 0. * 23 JUN 0415 196 2. * 23 JUN 1030 271 2. 

• 22 JUN 1550 47 0. * 22 JUN 2205 122 1. * 23 JUN 0420 197 2. * 23 JUN 1035 272 2 . 
22 JUN 1555 48 0. * 22 JUN 2210 123 1. * 23 JUN 0425 198 2. * 23 JUN 1040 273 2. 
22 JUN 1600 49 0. * 22 JUN 2215 124 1. * 23 JUN 0430 199 2. * 23 JUN 1045 274 2. 
22 JUN 1605 50 0. * 22 JUN 2220 125 1. * 23 JUN 0435 200 2. * 23 JUN 1050 275 2. 

• 22 JUN 1610 51 0. :+: 22 JUN 2225 126 1. * 23 JUN 0440 201 2. * 23 JUN 1055 276 2. 
22 JUN 1615 52 0. * 22 JUN 2230 127 1. * 23 JUN 0445 202 2. * 23 JUN 1100 277 2. 
22 JUN 1620 53 0. * 22 JUN 2235 128 1. * 23 JUN 0450 203 2. * 23 JUN 1105 278 2. 
22 JUN 1625 54 0. * 22 JUN 2240 129 1. * 23 JUN 0455 204 2. * 23 JUN 1110 279 2. 

• 22 JUN 1630 55 0. * 22 JUN 2245 130 1. * 23 JUN 0500 205 2. * 23 JUN 1115 280 2. 
22 JUN 1635 56 0. * 22 JUN 2250 131 1. * 23 JUN 0505 206 2. * 23 JUN 1120 281 2. 
22 JUN 1640 57 0. * 22 JUN 2255 132 1. * 23 JUN 0510 207 2. * 23 JUN 1125 282 2. 
22 JUN 1645 58 0. * 22 JUN 2300 133 1. * 23 JUN 0515 208 2. * 23 JUN 1130 283 2. 

• 22 JUN 1650 59 0. * 22 JUN 2305 134 1. * 23 JUN 0520 209 2. * 23 JUN 1135 284 2. 
22 JUN 1655 60 0. * 22 JUN 2310 135 1. * 23 JUN 0525 210 2. * 23 JUN 1140 285 2. 
22 JUN 1700 61 0. * 22 JUN 2315 136 1. * 23 JUN 0530 211 2. * 23 JUN 1145 286 f'z2·tc 22 JUN 1705 62 0. * 22 JUN 2320 137 1. * 23 JUN 0535 212 2. * 23 JUN 1150 287 ~ 

lllllll ?.?. JUN 1710 e~ 0' :+: ~2 JU~J ?.125 13@ 1 :+: ?1 .JUN ns~o ?13 ?. :t: 23 JUN 1155 28A 2. -
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22 JUN 1720 65 0. ll< 22 JUN 2335 140 1. )j( 23 JUN 0550 215 2. )j( 23 JUN 1205 290 2. 
22 JUN 1725 66 0. * 22 JUN 2340 141 1. * 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. * 23 JUN 1215 292 2. ' 

~~ JH~ Hl~ ~~ ~: * ~~ JU~ 2~50 143 2. * 23 JUN 0605 218 2. * 23 JUN 1220 293 2. 
* JU 2 55 144 3. * 23 JUN 0610 219 2. * 23 JUN 1225 294 2. 

22 JUN 1745 70 0. * 23 JUN 0000 145 5. * 23 JUN 0615 220 2. * 23 JUN 1230 295 2. 
22 JUN 1750 71 0. * 23 JUN 0005 146 9. * 23 JUN 0620 221 2. * 23 JUN 1235 296 1. 
22 JUN 1755 72 0. * 23 JUN 0010 147 16. * 23 JUN 0625 222 2. * 23 JUN 1240 297 1. 
22 JUN 1800 73 0. * 23 JUN 0015 148 28. * 23 JUN 0630 223 2. * 23 JUN 1245 298 1. 
22 JUN 1805 74 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. 

* * * 
*********************************************************************************************************************************** 

PEAK FLOW 
(CFS) 

87. 

(_ 
TIME MAXIMUM AVERAGE FLOW 
(HR) 6-HR 24-HR 72-HR 24.92-HR 

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 SO MI 

# ,, 
~uf¥\ oF ~~ti7·~M'"'" OF:l. 1 oFZ,o~3,A,BA..dC, 
FLaw Dt~Pt\.bE.d Arr ~ou ~"-'Eh' CotLNUL o~ 
f(lo~u:r 5 tiE tNIO DAAttJ.Auf., ~~ \CU..\t.,.A,-to~ 
D ,,Lt-\ A t-o~'- z..e \2-oAd . 
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0. 10. 
• DAHRMN PER 

(0} OUTFLOW 
20. 30. 40. 

STATION 

50. 

c 

60. 70. 80. 90. 0. 0. 0. 

221200 10---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------. 
221205 20 
221210 30 

• 221215 40 
221220 50 
221225 60 
221230 70 

.. 221235 80 
221240 90 
221245 100 . 
221250 110 ...... . 

- 221255 120 
221300 130 
221305 140 
221310 150 

- 221315 160 
221320 170 
221325 180 
221330 190 

.. 221335 200 . . 
221340 210 ........... . 
221345 220 
221350 230 

• 221355 240 
221400 250 

~~1Ha ~~8 
• 221415 280 

221420 290 
221425 300 
221430 310 ........... . 

- 221435 320 
221440 330 
221445 340 
221450 350 

• 221455 360 
221500 370 
221505 380 
221510 390 
221515 400 

- 221520 410 .. 
221525 420 
221530 430 

- 221535 440 
221540 450 
221545 460 
221550 470 

- 221555 480 
221600 490 
221605 500 . 
221610 510 ....... . 

• 221615 520 
221620 530 
221625 540 
221630 550 

• 221635 560 
221640 570 
221645 580 
221650 590 

• 221655 600 
221700 610 . 
221705 620 
221710 630 

• 221715 640 
221720 650 
221725 660 
221730 670 

- 221735 680 
221740 690 
221745 700 
221750 710 ...... . 

- 221755 720 
221800 730 
221805 740 
221810 750 

• 221815 760 



221825 780 
- 221830 790 

~~1~~~ ~~8 ............... . 
221850 830 

• 221855 840 
221900 850 
221905 860 
221910 870 

- 221915 880 
221920 890 
221925 900 
221930 910 ...... . 

- 221935 920 
221940 930 
221945 940 
221950 950 

- 221955 960 
222000 970 
222005 980 
222010 990 

- 222015 1000 
222020 1010 .. 
222025 1020 
222030 1030 

- 222035 1040 
222040 1050 
222045 1060 
222050 1070 

- 222055 1080 
222100 1090 
222105 1100 
222110 1110 ....... . 

• 222115 1120 
222120 1130 
222125 1140 
222130 1150 

• 222135 1160 
222140 1170 
222145 1180 
222150 1190 

• 222155 1200 . 
222200 1210 ........ . 
222205 122.0 
222210 123.0 

.. 222215 124.0 
222220 125.0 
222225 126.0 
222230 127.0 

- 222235 128.0 
222240 129.0 
222245 130.0 
222250 131.0. 

- 222255 132.0 
222300 133.0 
222305 134.0 
222310 135.0 

• 222315 136.0 
222320 137.0 
222325 138.0 
222330 139.0 

• 222335 140.0 
222340 141.0. 
222345 142. 0 
222350 143. 0 

• 222355 144. 0 
230000 145. 0 
230005 146. 
230010 147. 

• 230015 148. 
230020 149. 
230025 150. 
230030 151 .... 

• 230035 152. 
230040 153. 
230045 154. 
230050 155. 

• 230055 156. 
230100 157. 
230105 158. 
230110 159. 

• 230115 160. 
230120 161. . 
230125 162. 
230130 163. 

• 230135 164. 

0. 
0 

0 . 

. 0 
0 

. 0 

0 
0 

.0 
0 

. 0 
.. 0 ..... 

... 0 ... 

0 

0 

. 0 
0 . 

0 . 
0 

~Z.-\1 



2ao 14~ HHL 0 • 

• 230150 167. • 0 
230155 168. . 0 

~~~~~~ l~~: 6° . . . 
230210 171 ..... 0 .....•...•.......•.•.••. 

- 230215 172. 0 . 
230220 173. 0 . 
230225 174. 0 . 
230230 175. 0 

• 230235 176. 0 
230240 177. 0 
230245 178. 0 
230250 179. 0 

• 230255 180. 0 . . . 
230300 181 .. 0 • . • . • . • . • . • • • . • . .•••. 
230305 182. 0 
230310 183. 0 

.. 230315 184. 0 
230320 185. 0 
230325 186. 0 
230330 187. 0 

- 230335 188. 0 
230340 189. 0 
230345 190. 0 . . 
230350 191 .. 0 .......... . 

.. 230355 192. 0 
230400 193. 0 
230405 194. 0 
230410 195. 0 

.. 230415 196. 0 
230420 197. 0 
230425 198. 0 
230430 199. 0 

41 230435 200. 0 
230440 201. 0 .. 
230445 202. 0 
230450 203. 0 

.. 230455 204. 0 
230500 205. 0 
230505 206. 0 
230510 207. 0 

• 230515 208. 0 
230520 209. 0 
230525 210. 0 
230530 211. 0 . . . . . • . . . . . . • . . . • . . • • . • . 

• 230535 212. 0 
230540 213. 0 
230545 214. 0 
230550 215. 0 

- 230555 216. 0 
230600 217. 0 
230605 218. 0 
230610 219. 0 . 

• 230615 220. 0 . 
230620 221. 0 ...... . 
230625 222. 0 
230630 223. 0 

• 230635 224. 0 
230640 225. 0 
230645 226. 0 
230650 227. 0 

• 230655 228. 0 
230700 229. 0 
230705 230. 0 
230710 231. 0 . 

.. 230715 232. 0 
230720 233. 0 
230725 234. 0 
230730 235. 0 

., 230735 236. 0 
230740 237. 0 
230745 238. 0 
230750 239. 0 

• 230755 240. 0 . . . 
230800 241 .. 0 ................. . 
230805 242. 0 
230810 243. 0 

., 230815 244. 0 
230820 245. 0 
230825 246. 0 
230830 247. 0 

• 230835 248. 0 
230840 249. 0 
230845 250. 0 
230850 251. 0 .. 

- 2.30955 252. 0 



230905 254. 0 
230910 255. 0 

.. ~~~~~~ ~~~: 8 
230930 259. 0 

.. 230935 260. 0 
230940 261. 0 . 
230945 262. 0 
230950 263. 0 

• 230955 264. 0 
231000 265. 0 
231005 266. 0 
231010 267. 0 

- 231015 268. 0 
231020 269. 0 
231025 270. 0 . . . 
231030 271. 0 •.....................••.• 

• 231035 272. 0 
231040 273. 0 
231045 274. 0 
231050 275. 0 

• 231055 276. 0 
231100 277. 0 
231105 278. 0 
231110 279. 0 

• 231115 280. 0 . 
231120 281. 0 ..... 
231125 282. 0 
231130 283. 0 

• 231135 284. 0 
231140 285. 0 
231145 286. 0 
231150 287. 0 

.. 231155 288. 0 
231200 289. 0 
231205 290. 0 
231210 291. 0 . 

- 231215 292. 0 
231220 293. 0 
231225 294. 0 
231230 295. 0 

- 231235 296.0 
231240 297.0 
231245 298.0 

'• 

231250 299.0 . . . . . . . . . . . . 
.. 231255 300.0--------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------. 

-
-
• 

-
• 

• 
• 

• 



• 

• RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES - PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

• HYDROGRAPH AT OF1 15. 12.42 2. 1. 1. .02 

ROUTED TO DITCH2 15. 12.42 2. 1. 1. .02 

• HYDROGRAPH AT A 24. 12.75 5. 1. 1. .04 

2 COMBINED AT A 36. 12.58 7. 2. 2. .06 

• HYDROGRAPH AT OF2 12. 12.58 2. 1. 1. .02 

ROUTED TO DITCH1 12. 12.58 2. 1. 1. .02 

• HYOROGRAPH AT OF3 3. 12.58 0. 0. 0 . .00 

2 COMBINED AT OF3 15. 12.58 2. 1. 1. .02 - 2 COMBINED AT OF3 51. 12.58 9. 3. 3. .08 

ROUTED TO DITCH3 50. 12.67 9. 3. 3. .08 - HYOROGRAPH AT 8 23. 12.75 5. 1. 1. .04 

2 COMBINED AT 8 72. 12.67 14. 4. 4. . 12 

• HYDROGRAPH AT c 15. 12.75 3. 1. 1. .02 

2 COMBINED AT c 87. 12.67 17. 5. 5. . 14 

• 

• 

-
• 

• 

• 

• 

• 

• 

-
• 

• 
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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 VOLUME 

PEAK PEAK - (MIN) (CFS) (MIN) (IN) (MIN) {CFS) {MIN) (IN) 

DITCH2 MANE 5.00 14.95 745.00 1.17 5.00 14.95 745.00 1.17 -CONTINUITY SUMMARY (AC-FT)- INFLOW= .1094E+01 EXCESS= .OOOOE+OO OUTFLOW= .1094E+01 BASIN STORAGE= .6151E-03 PERCENT ERROR= -.1 

- DITCH1 MANE 2.33 12.36 755.35 1.17 5.00 12.34 755.00 1.17 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .1168E+01 EXCESS= .OOOOE+OO OUTFLOW= .1168E+01 BASIN STORAGE= .5788E-03 PERCENT ERROR= .0 -
OITCH3 MANE 4.31 50.34 759.08 1. 23 5.00 50.18 760.00 1. 23 -CONTINUITY SUMMARY (AC-FT)- INFLOW= .5376E+01 EXCESS= .OOOOE+OO OUTFLOW= .5371E+01 BASIN STORAGE= .9706E-02 PERCENT ERROR= -.1 

-
*** NORMAL END OF HEC-1 *** • 
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• 

-
-
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ALLOWABLE USE OF ROADS AND OF CROSS ROAD FLOW AS PART OF DRAINAGE 
SYSTEM DURING MINOR AND MAJOR STORM RUNOFF 

MINOR STORM 
STREET (maximum roadway 
CLASSIFICATION encr~a~hment) 

Local, Lane 
and Place 
(Residential 
or 
Subcollector) 

Flow may spread to 
crown of s~reet. 

URB.~ SECTION No curb o~ertopping. 

RURAL SECTION Encroachme:lt shall 
not extend over 
property line. 

Collector 
(Residential 
Collector,and 
Collector) 

Arterial 

One traff~= lane must 
remain frse of 
inundatio~ for both 
URBAN and ?-.URAL 

SECTIONS 

One traffi~ lane in 
each dire~tion must 
remain free of 
inundation for both 
URBAN and ?..URAL 
SECTIONS 

MAJOR STORM 
(allowable depth 
and inundation) 

Residential dwellings, 
public, commercial, and 
industrial buildings. Access 
shall not be inundated at 
ground line, unless 
buildings are flood­
proofed. Depth of water 
over gutter flow line 
shall not exceed 18 11 • 

(sane as above) 

(same as above) Depth of 
water ·at street crown 
shall not exceed 6 11 , to 
allow for operation of 
emergency vehicles. 

ALLOWABLE CROSS STREET FLOW 

STREET 
CLASSIFICATION 

Local, Lane, 
Place and 
Collector· 
(Residential 
Access, 
Subcollector, 
Residential 
Collector and 
Collector) 

Arterial 

MINOR STORM 

Where cross pan 
exis::s allowed 
depth of flow 
shall not exceed 
611 

None 

MAJOR STORM 

Depth·of water over 
gutter flow line shall 
not exceed 18" 

Depth of water at crown 
shall not exceed 6 11 

, ... 
;r~ 

MCSOCM MARCH19S2 Z08 
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6TRf.ET CARR!NG CAPACITY {2 Yf.AR) 

PROJECT: GRAND VIEW SUBDIVISION 
LOCATION: CITY OF GRAND JUNCTION. COLORADO 
DATE: Jun-94 

Street Information: R.O.W. Width= 44.00 FT. 
Flowline Width= 31.00 FT. 
Classification = URBAN RES. 
Mannings = 0.015 
Max. Depth= 0.41 FT. 
Str/ X-Slope = 2.00 % 
Gutter Slope = 8.33 % 
Sidewalk Slope = 2.08 % 
Roadside Slope = 2.08 % 

Flow Area= 2.77 SF. 

To Top Back Of Curb 

Drive Over Curb, Gutter and 
1/4 • I FT. 
1/4 • I FT. 

SLOPE OF STREET REDUCTION FACTOR ALLOWABLE CAPACITY VELOCITY 
% FOR SLOPE C.F.S. 

---------------- ---------------- --------------------
0.60 0.80 

0.65 0.80 

0.70 0.80 

0.75 0.80 

0.77 0.80 

0.80 0.80 

0.81 0.80 

0.83 0.80 

0.86 0.80 

0.94 0.80 

1.00 0.80 

1. 05 0.80 

1. 09 0.80 

1.18 0.80 

1.24 0.80 

1.65 0.80 

2.50 0.76 

2/3 1/2 
Formula: Oa = F x (1.49/N) x R x S x A 

F = Reduction Factor For Slope 
N = Manninas Coefficient = 0.0150 
R =Hydraulic Radius= A/WP =0.1661 
A= Cross Sectional Area Sq.Ft. = 2.770 
WP = Wetted Perimeter Ft. = 16.679 

5.15 

5.36 

5.56 

5.76 

5.84 

5.95 

5.99 

6.06 

6.17 

6.45 

6.65 

6.81 

6.94 

7.22 

7.41 

8.54 

9.99 

F.P.S. 
--------

1. 86 

1. 94 

2.01 

2.08 

2.11 

2.15 

2. 16 

2.19 

2.23 

2.33 

2.40 

2.46 

2.51 

2.6i 

2.67 

3.08 

3.61 

S =Street Slope FT./FT. 

tJO"T'£ ', U~e. 4-ht~ ~hE.e-r -l'b ~\.LULflf'T£... -(1'2AVf.L('";Me.\t 

fOIZ..J:r-tpu-r ~~ Woa~sHLL• 3. ~uopt.d 
Co~D\110/J. 
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• STREET CARRING CAPACITY (100 YEAR) 

PROJECT: GRAND VIEW SUBDIVISION 
LOCATION: CITY OF GRAND JUNCTION. COLORADO 
DATE: Jun-94 

Street Information: R.O.W. Width = 44.00 FT. Flow Area = 25.45 SF. 
Flowline Width= 31.00 FT. - Classification = URBAN 
Manninas = 0.015 
Max. Depth = 1.5 FT. Above Flowline 
Str/ X-Slope = 2.00 % 
Gutter Slope = 8.33 % Drive Over Curb, Gutter and 
Sidewalk Slope = 2.08 % 114• I FT. 
Roadside Slope = 2.08 % 1/4 • I FT. 

- 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 

0.75 0.80 180.92 7.11 - 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 8.21 

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: Oa = F x (1.49/N) x R X S X A 

• F = Reduction Factor For Slope 
N = Manninas Coefficient = 0.0150 
R = Hydrau1ic Radius= A/WP =1.0497 
A= Cross Sectional Area Sq.Ft. = 25.453 - WP = Wetted Perimeter Ft. = 24.248 
S =Street Slope FT./FT. 

-
-
-
-
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230 CONCRETE PIPE DESIGN MANUAL 

FIGURE 33 

HEADWATER DEPTH FOR CIRCULAR CONCRETE 
PIPE CULVERTS WITH INLET CONTROL 

EXAMPLE 
D = 36 inches (3.0 feet) 
Q= 66 cfs 

HW• HW 
o_. feet 

(1) 1.8 5.4 
(2) 1.55 4.7 
(3) 1.6 4.8 

·Din feet 

To use scale (2) or (3J 
draw a straight !ir:e 
through known v;:!;.;es 
of SIZe and disct:a·ge 
to mtersect sca:e ·1 J_ 

From point on sc:::e ( 1 J 

pro1ect horizonta:.f to 
solution on e1tfler scale 
(2) or (3). 

HW/0 ENTRANCE 
SCALE TYPE 

( 1 J Square e::ge 

(2) Groove e~:t wilh 
headwall 

(31 Groove e~:t 
projeCt1r:g 

(1) (3) 

6.0 

5.0 

4.0 

3.0 

2.0 

1~5 

1.0 

.9 

.8 

.7 

.6 

.5 

BUREAU OF PUBLIC ROADS JAN. 1963 HEADWATER SCALES 2&3 

-:?t&L HW/D - Q'-=~ 
REVISED MAY 1964 -

t4'' *3 . 'b \ J z I 0 = ,,q I Z4.t; ~f? 
~---·- ~ ... ~ ---··-·-- --~·---

ao" 4.~5 /2·15-::. ,.-J4- ~.'5 ~-
~CI 4 ,qoj-g.o ~ l ,l,~ {pO~O C..F~ -

4z'1 5. 44/~.;:. \ ·'='5 '34--0 LK? 

I B \\ 3 . Z.t? I l • cs ~ L ' 11 f'?J.O ~ 
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Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: STORM SEWER Bl 

Comment: INLET N0.1 TO INLET NO. 2 

Solve For Full Flow Capacity 

Given Input Data: 
Diameter ......... . 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Full Flow Capacity .... . 
Full Flow Depth ....... . 

Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX ~.94D ....... . 
Froude Number .... . 

1. 50 ft Pate.Ut'\1"'~ c:z,~ 
0.0100 ft/ft 
0.013 

10.50 cfs 

10.50 cfs tNL£T 4"'f'IUL: \"?·0 t.F6 
1.50 ft 
5.94 fps 
1.77 sf 
1.25 ft 
0.0098 ft/ft 

100.00 % 
10.50 cfs 
11.30 cfs 

FULL 

Open Channel Flow Module, Version 3.16 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Circular Channel Analysis & Design 
Solved with Manning's Equation 

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: 
Diameter ......... . 
Slope ............ . 
Manning's n ...... . 
Discharge ........ . 

Computed Results: 
Full Flow Capacity .... . 
Full Flow Depth ....... . 

Velocity ......... . 
Flow Area ........ . 
Critical Depth ... . 
Critical Slope ... . 
Percent Full ..... . 
Full Capacity .... . 
QMAX @.94D ....... . 
Froude Number .... . 

3.oo tt P~e.uY"•~ CSc11E­
o.oo6o ft/ft 
0.013 

51.66 cfs 

51.66 cfs tNa..£-r Co NT'Rf)t,..:. h(), 0 (.F'~ 
3.00 ft 
7.31 fps 
7.07 sf 
2.34 ft 
0.0066 ft/ft 

100.00 % 
51.66 cfs 
55.58 cfs 

FULL 

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



~Yorksheet 2: Runoff ctrrr~ ncrn~r and runoff 

?reject ~6~~~-D-~~l-~--~--~------ rate f)" Je/4-• 

-~ 
;._a I -

I 
I 
I 

I 
! 
I 

1. p_,Jnoff ~".!-=-''.! nurnber rr:~O 

Sci 1• :1ame Cov~r descr1?tion 
an.! 

h:'d r::~ l -:g ic (cov~r tj'f'e, trcr1tment, 

ChPcked D3te ----

Area Producl 
r:~ ~/ of 

and 
f--• 

I ~ x ar.ea ~+ I ~yci~ologic c~ncii:~on; ~~ 
..:1" f':1 3C""C.9 : ~;ro•1p ~OJ I 

i pe rcr.nt 1.m~e. r·n.ous; N 

~12 ' . I 

I 
uncontle~to:d/connected i.lper•:ious 

,...... ... :j e.o 
(aope~ciix A) .area. r-'ltio) ~ .... 

E- c.r.. ~ 

(R~) f<A\JOL~ I R&~. L.o~ 1 RoAGWAA.fS 

h~, 
j 
I 

!V'-tt>-1 t=arte. , l" I 

?~ I 

OAN6V~·g : 

; 'l?c )13.1h..a~o~ ee.~, LoT~ 1 eo~wfM..(b qrpl l I ,s, L--n' e..t.A¥ 
1 l.o'7 , OAM ll(!;; '\ l 

~ I 

I I 

I 
l 
I 

-
I 

I I I 
I 
I 
I 
i 

I I I 
1/ Use only one CN source per line. Totals • {00 

- total:"'r-oduct qf?~ 91::--2.~ 191!::::..1 rN (weighted) • .• -- ""1/1~ Use CN • ;;;;;;l 
'-• total area too - - , . 

.. !. l 2. ::tunoff _.,. 

Tf : ~ vr .... ,. r requency • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • • "' 

Rainfall, P (24-hour) .. • • • • • • • • • • • • • • • • in 

Runoff, Q • •• •• • • •••• .... ••• •• • •••••• •••• in 
_(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

Storm 111 

(210~VI-TR-55, Second Ed., June 1986) 
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I I 
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D E V E L 0 P E D 

S U B - B A S I N S U M M A R Y 

--------------------------------------------------------------------------------------------------------------
SUB-BASIN 

HISTORIC 

OF1 

OF2 

OF3 

A1 

A2 

A3 

B1 

B2 

B3 

B4 

B5 

C1 

C2 

C3 

Dl 

D2 

D3 

D4 

E1 

TOTAL 

AREA 
AC. 

11.22 

12.00 

3.09 

18.62 

3.27 

3.38 

0.31 

0.29 

4.36 

3.73 

0.40 

11.99 

3.15 

1.24 

1.58 

9.60 

0.75 

2.33 

0.55 

91.86 

AREA 
SM. 

0.0175 

0.0187 

0.0048 

0.0291 

0.0051 

0.0053 

0.0005 

0.0005 

0.0068 

0.0058 

0.0006 

0.0187 

0.0049 

0.0019 

0.0025 

0.0150 

0.0012 

0.0036 

0.0009 

0.1435 

HYDRO. 
SOIL 
GROUP 

B 

B 

B 

B & C 

B & C 

B & C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

scs 
CN 

91 

91 

88 

95 

95 

95 

96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

91 

======================================================= 
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~
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\Vorksheet 3: Tirr.e of concentration tTc) cr travel time (Tt) 

Lo~:tt.ion f11ZAN4 3 \) N'-'Tltu•J 

C~rcle one: Prese:C <:;vP.lope{) 

Circle one: Tc Tc through subarea 

By l!]2 
Ch~ck.ed Date ----

NOTES: Space f·Jr as ma.ny "lS t\o'o segments per flo": type .:.:1n be used for e:ich 
worksheet. 

Include a map, schematic, or descri~tion of flo~ s~gments. 

Sheet flow {Applicable to Tc only) Sc.gment ID 

1. Surface description (table 3-l) 

2. Hanning's roughnes& coef f., n (table 3-1) •• 

J. Flow length, L (total L ~ 300 ft) •••••••••• ft 

4. 7;;o-yr :?.4-hr· rainfall, P
2 

............ ~ •• _ •• ; 

5. · L.and slo·pe, s •••••••••••••••••••••••• • ••••• 

0.007 (nL)
0 '

8 
6. · T • -~~~;_,--

t p 0.5 0.4 
2 s 

Compute Tt 

in 

ft/ft 

· hr 

Shallow concentrated flow Segment ID 

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

8. Flow length, L • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V 

L 
ll" T t • 3600 V 

(figure~ ••••••••••• 
4D2... 

Compute Tt •••••• 

ft/s 

hr 

Channel flow 

12. Crass sectional flow area, a 

Segr.~ent lD 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Manning'• roughness caeff., n •••••••••••••• 

17. 1 '9 2/J 1/2 
V .... r a ~ 

n mpute V ••••••• 

18. Flow length, L 

L 
19. T • ~--­t 3600 v 

............................. 
Compute Tt 

20. Watershed or subarea T or T (add T in steps c t t 

ft/s 

ft 

hr 

(210-VI-TR-55, Seeond Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time (Ttl 

By f\1\~ Uate~ 
Ch~ck.ed Date----

Ctrcle one: Present l DevP.lop!9 

Circle one: T T through subarea c t 

NOTES: Space f·Jr as m4ny •u tYo segnaents per flO\." type .:..1n be used for e:l.ch 
vorksheet. 

Include a map, schematic, or description of flow &~gment&. 

Sheet flow (Applicable to Tc only) _ s,gment ID 

1. Surface description (table J-1) •••••••••••• 

2. Manning's roughness coeff., n (table 3-l) •• 

). Flow length, L (total L < 300 ft) •••••••••• ft 
\QO- ., . ..-. . . ~ \ 

4. ~ ... 4-hr rainfall,. P /.. •. • • • • • • • • • • • • • • • in &;. • 0 
: /~100 ~----~----~ 

5. · Land slope, s ·····•·····;•••••••••••••••••••• ft/ft 0•02-. 
t-o-• ....:.---,-~r--:-~--_ -_ -_ --;~ • ~ 

T • o.oo7 CnL) 0•8 
6. 

t p_J· 5 
8 
0. 4 

Compute Tt hr 

~I DO 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• 

9. Watercourse slope, s ••••••••••••••••••••••• 

10. Average velocity, V (figure >-cQ ••••••••••• 
L 

ll. T t • 3600 V 
4~ 

Compute Tt •••••• 

ft 

ft/ft 

ft/s 

hr 

Channel flow 

12. Cross sectional flow area, a 

Segment lD 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, 8 ••••••••••••••••••••••••••• ft/ft 

coeff., · n •••••••••••••• 16. Manning'a roughness 
\ 49 2/3 1/2 

17. V • • r 8 
n Compute V ••••••• ft/s Z.IJJI 

~~~-+_.~~~ 

............................. ft ?i7/..p 10Z-18. Flow length, L 

L 
hr O.o-aq + D.Q30 • ~ 

Watershed or aubarea Te or Tt (add Tt in steps 6, 11, and 19) ••••••• hr ~ 
19• Tt • 3600 V Compute Tt 

20. 

--rl:t-.01: o,f.ao (o.s~o) :.Ot510 1-louR~ 
{210. VI-TR-55, Second Ed., June 1986) 
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.~ .. \Vorksheet 3: Tirr,e of concentration (Tc) cr travel time (Tt) 

By~ 

Checked Date Loc.tt.1on 012..1=\N.il 3 \lN'-Tl~.-.1 
C1rcle one: Presen"; c;vP.lope0 

----

Circle one: Tc T~ through subarea 

NOTES: Space f·Jr as miany 'll t•o segments per flo\." type .:an be used for e :lCh 

vorksheec. 

Include a map, sche~tic, or description of flo~ s~gments. 

Sheet flov (Applicable to Tc only) Sc.gment ID 

1. Surface description (table J-1) 

2. Manning's roughness coeff., n (cable 3-l) •• 

). Flow length, L (total L ..s_ 300 ft) .•••••••••• ft 

4. 

5. 

. 6. 

T•o-yt' 24-hr· rainfall, P., .••• ~ ••.••••• ~ •••• ~ 

L.and slope, s • ••. ~ •..••••.•••••. • · • • • • • • • • • 

t • 0.001 (nL)
0

"
8 

t p o.s 0.4 
2 i 

Compute Tt 

in 

ft/ft 

· hr 

Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ....................... ft/ft 

10. Average velocity, V (figure~ ........... ft/s 

11. L 402.. 
Tt • 3600 V Compute Tt ...... hr 

Channel flow 

12. Cross sectional flow area, a 

Segment ID 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, a ••••••••••••••••••••••••••• ft/ft 

16. Mann1ng'a roughness coeff., n •••••••••••••• 

17. 1 49 2/3 1/2 
V • • r s 

n Compute V ••••••• 

18. Flow length, L 

L 19• Tt • 3600 V 

............................. 
Compute Tt 

ft/s 

ft 

hr 

o,o,o 
2'.4-0 

(),() 

:r-

(), 001 

z,oe, 
.,. o.o~ 

'----___. 

·io,oqzl_ 

. o. 010 
and 19 ) • • • • • • • h r 01 ?fit 20. Watershed or aubarea T or T (add T in steps 6, 11, 

c t ~ 

1 LAf>:: o.l.oO ( (),/S(oj ~ O.A-54--'\-\ou~? 
(210-VI·TR-55, Second Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time <Ttl 

By (\1\~ Ui.te~ 
Cht!cked Date __ _ 

C1rcle one: Present (Devttlo~. 
Circle one: T · T through &ubarea c t 

NOTES: Space f•Jr as mc.ny 'lS tYo aeg111ents per flo-.: type .:.1n be used for e:lch 
worksheet. 

Include a map, scheMatic, or description of flow &~gments. 

Sheet tlow (Applicable to Tc only) . s,gment ID 

1. Surface de~cr1pt1on (table l-1) ~ ••••••••••• 

2. Hanning's roughness coeff., n (table J-1) •• 

J. Flow length, L (total L < 300 ft) •••••••••• 
\00-. . .-. . . 

. 4. ~ :!4-hr rainfall,. P. / .•••• ~ ••••••••••••• · : raoo 

ft 

in 

5. I..a.nd slope, s •••••••••••••••••••••.••••• • ••• ft/ft 

~ • 0.001 (nL)
0

•
8 

6. 1 
t p_J.s 

8
0.4 

Co111pute Tt hr 

71DO 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure .><J •..••...... ft/s 

L 4~ 
ll. 1 t • 3600 V Compute Tt •••••• hr 

Channel flow Segment lD 

ft2 12. Cross sectional flow area, a 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Co111pute r ••••••• ft 

15. Channel slo~e, 8 ••••••••••••••••••••••••••• ft/ft 

16. Hanning 1
1 roughness coeff.,·n •••••••••••••• 

\ 49 2/l 1/2 
V • • r 8 

n 
17. Compute V ••••••• ft/s 

...................•......... ft 

0 OlD 6 t£Joi 

~,4o "2, 08 
o,oc;q + o.o-:s~ 

z_.,"' I 

·ll',oq~ 

18. Flow length, L 

L 
hr (),Qf 19• Tt • 3600 V Compute Tt '----~ 

Watershed or subarea T or T (add Tt in steps 6, 11, and 19) • • • • • • • hr ~ e t 
20. 

---rc~U!= o,lDo ( o.~s~)::. o,-zq~l-)ouR~ 
(210..VI-TR-55, Second Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration tTc> cr travel time {Ttl 

By (!}2 Uate D/4{?4- · 
lo~;!tion (1 TZ.AN.d. :S\)N£,'TlO....l 

Ct rc le one: Pres en~ c;vP.loped) 

Checked Date----

Circle one: Tc Tt through &ubarea 

NOTES: Space f·Jr as many •u t'Wo segments per flo...- type .:.1n be used for e:lch 
worksheet. 

Include a map, schematic, or descri?tion of flo~ &~gruent& • 

Sheet flo~ (Applicable to Tc only) S~t.gment ID ..TI·:f 
1. Surface description (table J-1) ilx$. 
2. Manning's roughness coeff., n (table J-1) •• o.~s 

J. Flo._, length, L (total L _s. 300 ft) •••••••• oo ft 00 
~. Two-yr :4-h~ rainfall, P2 •• ~···•o•o••••o••~ in f) ·.10 l· 

5. Land slope, s .••••••• o •.••••• o •••••••••••• •o• ft/ft 

Oo007 (nL)
0

"
8 

T • --...-..,...;..;.;...,..:;..._-
t p 0.5 0.4 

2 s 

Compute Tt 6. · hr O.«D 

Shalla._, concentrated flow Segruent ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure.>-:r'} ••••••••••• ft/s 
L 402... 

11. Tt • )oOO V Compute Tt •••••• hr 

Channel flow Segment lD L-L 
12. Cross sectional flow area, a ............... ft 2 ~~L. 

13. Wetted perimeter, Pw ....................... ft CP.v.. 

I 

14. Hydraulic radius, 
a 

ft ~l~ fOil.. t.-~ r -- Compute r ....... 
pw 

15. Channel slo~e, s ........................... 
16. Manning'a roughness coeff., n .............. 
17. V • 1.49 r

213 

n 

18. Flow length, L 
L 19• Tt • J600 V 

1/2 
8 

~mpute V ....... 
............................. 

Compute Tt 

ft/ft ~,oct,O I 
I I 

ft/s 

ft 

hr 

20. 

~-~.o 
Watershed or subarea T or T (add ! in steps 6, 11, and 19) • • • • • • • hr 0 t S09 c t t 

T 1-Af:.:: o.(oD ( () .~oo..J ~ {),4-61? t-\ou12.-s 
{210.Vl·TR-55, Second Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration (T c> cr travel time (T t) 

By M~ Uate~ 
Ch~cked Date loc~tion 6n.ANA :s-\)~CT\0~ 

Clrcle one: Present (o.volo~ 
----

Circle one: Tc · Tt through 6ubarea 

NOTES: Space f·Jr as mony 'll tvo aeg111ents per flQ\: type .:.:m be used for e :iCh 

worksheet. 

Include a map, schematic, or description of flo~ s~gments. 

Sheet flow {Applicable to Tc only) _ S'gment ID 

1. Surface description (table 3-1) ~ ••••••••••• 

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

l. Flow length, L (total L < 300 ft) •••••••••• ft 
\ QO . ., - -. . _- -

4 • ~ -4 l:l r r a .. 1 n fa 11 , _ ·p / • • • • • • • • • • • • • • • • • • 1 n 
:- ' /-100 - -

5.- Land slope, s •••••••••••••••••••••• •-•• ••••• ft/ft 

r • 0.001 {nL) 0 • 8 
6. C~111pute Tt hr 

t p_J.5 80.4 

;ICIDO 
Shallow concentrated flow Segment ID 

1. Surface description (paved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

ft/s 10. Average velocity, 

L 
ll. Tt • 3600 V 

V (figure .>-;::) ••••••••••• 
4oz... 

Compute Tt •••••• hr + o,ose ·lo,09~ 

Channe 1 flow Segment 10 L-Ll 
12. Cross sectional flow area, a ••••••••••••••• ft 2 ~tt-

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft ~L. 

14. Hydraulic radius, Co111pute r ••••••• ft ~ \l\.6,..'c.~ fo•~s~ 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft , I ()0{;0 

16. 

17. 

18. 

19. 

20. 

Manning 'a roughness coeff., · n •••••••••••••• 

\ 49 2/3 1/2 
V • • r a n Compute V ••••••• 

Flow length, L 

l 1
t • 3600 V 

............................. 
Compute Tt 

C>tOl-6 

ft/s "·&Co 
ft l1S 
hr o.ouJ+I 

Yaterahed or subarea T or T (add Tt in steps 6, 11, and 19) ••••••• c t 

-~o,o@ 
hr o.;; 

--rc~u = 0 I l.oO (()I ?Z1 ) :; o. ":3llp 1-l OUR.O:. 

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

457 

L-; 



'· 

sax: a MW 

\Vorksheet 3: Tirr,e of concentration (Tc) c.r travel time (Tt) 

Lo~3tion 0 TZ.AN£\. :S \l NG.Tl \)N 

C~rcle one: Presen~ c;vP.lope0 

Circle one: Tc Tc through subarea 

By~ 

Cht:cked Date----

NOTES: Space f·Jr as mc..ny •u t'Wo segments per flo ... • type .::..1n be used for e:icn 
'Worksheet. 

Include a map, schemacic, or descri?tion of flo~ s~gment&. 

Sheet tlo'W (Applicable to Tc only) Sc.gment ID 

1. Surface description (table 3-1) 

2 •. Hanning's roughness coeff., n (table 3-t) •• 

3. Flow length, L (total L ~ 300 ft) ••• ••• • • •• ft 

4. 7wo-yr 24~hr· rainfall, P2 ••••••••••••••••• ~ in 

5. L.and slo_pe, s ••••••••••••••• !II •• • •• • •• • • • • • •• ft/ f t 

6. 0.001 (nL)
0"

8 
T • --=--:-'-~~-

t p o.s 0.4 
2 s 

Compute Tt •••••• hr 

Shallo'W concentrated flo'W Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, a ••••••••••••••••••••••• ft/ft 

10. Average velocity, 

L 
ll. Tt • 3600 V 

V (figure~ ••••••••••• 
402.. 

Compute Tt 

ft/s 

hr 

Channel flow 

12. Cross sectional flow area, a 

Segr:~ent 10 

ft 2 

13. Wetted peri=eter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Kanning'a roughness coeff., n •••••••••••••• 

1 49 2/J 1/2 
V • • r s 

n 
17. Compute V ••••••• ft/s 

e e e •• e e • e • e e • e e e. e e. e e e • e e e I e ft 

(), o30I 

l . i 

I· !~.o"i-.___ __ _ 

18. Flow length, L 
L 19 • Tt • 3600 V Compute Tt hr "-----"" • ~.0 

Watershed or subarea T or T (add T in steps 6, 11, and 19) ••••••• hr D•()q c t c 
20. 

T L-Ac;::: o.~ ( o.octe>) ~ o.osq \-\ouf2.? 

(210-Vl·TR..SS, Seeond Ed., June 1986) 
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\Vorksheet 3: Tiffie of concentration (Tc> cr travel time (Tt) 

By~ Uate~ 
Ch~cked Date lo~3tion 6fl.A.NA ::£\l~C'T\0~ 

C1rcle one: ·?resent (D.volop~ 
----

Circle one: !c Tt through &ubarea 

NOTES: Space f•Jr as mo.ny "~• t'-lo segments per flO\." type .:an be used for e:tch 
worksheet. 

Include a map. schematic, or description of flow &~gments. 

Sheet flow (Applicable to Tc only) 

1. Surface description {table J-1) 

2. Manning's roughness coeff., n (table J-1) •• 

). Flow length, L (total L < 300 ft) •••••••••• 
\00. -_ . . 

4. ~ 24-hr rainfall, -Yi OC~ ............•. 
5. · -L.and sl·ope,_ s ••••••••••••••••••••••••••• ··~ 

o no1 < L)
0

"
8 

6. T • • n 
t p.)•5 80.4 Compute Tt ·····~ 

ft 

in 

ft/ft 

hr 

/ZlDO 
Shallow concentrated flow Segment 1D 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••••••••••• 

L 
ll. Tt • J600 V 

40Z.. 
Compute Tt •••••• 

ft/s 

hr 

Channel flow SegMent lD 

12. Cross sectional flow area, a ••••••••••••••• ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, a ••••••••••••••••••••••••••• ft/ft 

16. Manning'& roughness coeff.,- n •••••••••••••• 

17. 1 49 2/3 1/2 
V • • r a Co n mpute V ••••••• ft/s 

ft 

.Zo 
. '2 .o' 
o •. ?~-

Ot03f .+ 

N/Pr 

I +I 
N-0 

-~ 

·D 

18. Flow length, L 

L 19• Tt • J600 V 

............................. 
Compute Tt hr 

20. 

~______. ., o.ozt 
Watershed or eubarea Tc or Tt (add Tt in steps 6, 11, and 19) ••••••• hr (),()~ 

1\:ta.u,.; o,lDO (o,OC#L) = (),0~71-}ouRS 
(210-VI-TR-55, Second Ed., June 1986) 
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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 ..... 
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 ... . 

2.00 ft 
3.00:1 (H:V) 
3. 00: 1 ( H: V) 
0.030 
0.0051 ft/ft 

10. 32 cfs £__ 0 ~20 l.~ ~~ 

0.91 ft 
2. 39 fps - \U l ,.,.L- f:STI WV'I'R'l_ 
4.32 sf 
7.47 ft 
7.77 ft 
0.67 ft 
0.0180 ft/ft 
0.55 (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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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 ..... 
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 ... . 

2.00 ft 
3. 00: 1 ( H: V) 
3. 00: 1 ( H: V) 
0.030 
0.0051 ft/ft 

42.00 cfs "'2-o.SO ~/~· 

1.7~ ft ~ 
G":~3 wr (~lT/AL c;;.~T. 
12.29 ft 
12.85 ft 
1.35 ft 
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 
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\Vorksh~t 3: Tirr.e of concentration tTc) cr travel time (Tt) 

By [!12 lJa te ()(p /9 4--
loc~tion {? ~Nd. 3\)N(...Tl\l....l 

Ctrcle one: Presen~ c;vP.lope"U 

Cht!cked Date----

Circle one: Tc Tt through subarea 

NOTES: Space f·Jr as ma.ny u t\JO segruents per f 11)~.: type :.;J.n be used for e :iCh 

\Jorksheet. 

Include a map, scheMatic, or descri?tion of flo~ s~gments. 

Sheet flo~ (Applicable :o Tc only) St.gment ID 

1. Surf~ce description (:able J-1) •••••••••••• 

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

J. Flo~ length, L (toea.:. L ~ 300 ft) ••• ••• •• • • ft 

5. Land slope, s •••••••.•••••••.•••• _ •••••••••••• ft/ft 

6. T • o.oo1 (nL)
0

'
8 

0 5 0 
Corupute it • • • • •• · hr 

t IJ • • 4 
'"2 8 

Shallow concentrated flo~ Segruent ID 

7. Surface description (?aved or unpaved) ••••• 

8. Flo~ length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, 
t" 

ll. 1 t • 3600 V 

'J (figure~ ••••••••••• 
4<J2.. 

Compute lt •••••• 

ft/s 

hr 

Channel f~o"' 

12. 

13. 

Cross sectional flow area, a 

Segr.~ent lD 

ft 2 

Wetted perimeter, ?~ ••••••••••••••••••••••• ft 

14. Hydraulic radius, Corupute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Hanning'& roughness coeff., n •••••••••••••• 
1 49 2/J 1/2 

V • • r 8 Co V n mpute ••••••• 17. ft/s 

18. .............................. ft 

S-T 

~I 
o.1o I 

tooo I 
o,ooetl 

·I-

19. 

20. 

Flow length, L 

T • L 
t )600 v hr ~~19) ••••••• hl"·i ~:~f \Jaterahed or subarea Tc or Tt (add Tt in steps 6, 11, and _ 

T t-Aco.:: o.(oo ( o. 541) ~ O."~Z5'-\ovt2.? 
(210-VI-TR-55, Seeond EeL, June 1986) 

MCsoct.l 
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\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time (Tt) 

By('/\~ U•te~ 
Checked Date Lo~;~t1on 6tz.A.Nll :s-'-'~CT\0~ 

C1rcle one: ?resent (o.volop:;9 

--~-

Circle one: Tc Tt through subarea 

NOTES: Space f·Jr as ma.ny "II t'Jo seglllents per flO\o." type .:an be used for e:.ich 
worksheet. 

Include a map, schematic, or description of flo~ &~gment&. 

Sheet flow (Applicable ~o Tc only) _ Sf.gment ID 

1. Surface description (table J-1) 

2. Manning's roughness coeff., n (table J-1) •• 

ft J. Flow length, 1. (total t.. ~ 300 ft) •••••••••• 

\00-
:.. ~ 24-hr rainfall,_-Ya oo· ....... io •••••• in 

5. · Land slope, s- •••••••••••••••••••••••••••••• ft/ft 

T 
a 0.007 (nL)O.S 

6. Colllpute Tt hr 
t p_J.S s0.4 

/ZlDO 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, 

L 
ll. T t • 3 6 00 V 

V (figure >-;:;) ••••••••••• 
4DZ... 

Compute Tt •••••• 

ft/a 

hr 

Channel ~ 

12. 

13. 

Cross sectional flow area, a 

Segment lD 

ft 2 

Wetted perimeter, Pw ••••••••••••••••••••••• 

14. Hydraulic radius, Compute r ••••••• 

1 s. Channel slo~e, s ••••••••••••••••••••••••••• 

16. Manning 'a roughness coef f.,- n •••••••••••••• 

1 49 2/J 1/2 
V • • r 8 Co V n mpute ••••••• 17. 

lB. Flow length, L 
L 

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

ft 

ft 

ft/ft 

ft/s 

ft 

fJ,o 

U-V 

19 • Tt • J600 V Compute Tt hr 

20. ~atershed or subarea T or T (add Tt in steps 6, 11, and c t 

-~ 
19) ••••••• hr ~ 

---r\:.b.u, = o, f.r,O (o.?>t,i ) =: 0 .'ZZ.0\-1 OUR~ 
(210. VI·TR-55, Second Ed., June 1986) 

t.tCSocM 

I * 457 



\Vorksheet 3: Tirr,e of concentration tTc) cr traYel time (Tt) 

By~ 

Cht:clc.ed Date la~.1tion b TZ.¥:1N.<i. :S\.) 1'\ ~T\ ON 

Ctrcle one: Presen~ GvP.lope;) 

----

Circle one: !c Tt through &ubarea 

NOTES: Space f·Jr as m4ny cu t'..lo seg!'Dents per flo\." type :..ln be used for e:t.ch 
...,orksheec. 

Include a map, sche~atic, or description of flo~ s~gments. 

Sheet flo"' (Applicable to Tc only) S<.gment ID 

1. Surface description (:able 3-1) 

2. Manning's roughness coeff., n (table J-1) •• 

). Flo\ol length, t (toea: L _.i 300 ft) •••••••••• 

... 7wo-yr :~~h-r- ra.infal:, ? 2 ••••••••••••••••• ·~-

5. Land 

6. 

slope, s ·········•••••~~~t!l'•••••·········· 
0. 007 ( nL) 0 • 8 

P 
o.s 0.4 

2 s 

Co~pute it •••••• 

ft 

in 

ft/ft 

·· hr 

Shalla"' concentrated flo~ Segi'Dent ID 

7. Surface description (?aved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, 

L 
ll. T t • 3600 V 

Channe 1 flo..., 

V (figure >.:t') ••••••••••• ft/s 
402.. 

Compute Tt •••••• hr 

12. Cross sectional flo"' area, a 

Seg~ent lD 

ft 2 

, \o I 
0;101. 

~lA--
I 

J T I 

13. ~etted perimeter, ?w ••••••••••••••••••••••• ft ~\..L 

14. Hydraulic radius, Co!'Dpute r ••••••• ft 

1 s. Channel alo~e, a ••••••••••••••••••••••••••• ft/ft 

16. Mann1ng'a roughness coeff., n •••••••••••••• 

1 '9 2/J 1/2 V • • .. r a 
n 

17. Compute V ••••••• ft/s 

............................. ft 

·I 

·D 

18. Flow length, L 

L 19• 1 c • 3600 V Compute Tt hr 

Watershed or subarea T or T (add T in steps 6, ll, and c t t 
20. 

"------" • [ 
0 1~1. 

19) • • • • • • • h r 0• . 

T L-AG:>"' o.too ( o.64i:) -::. o,e:,df:?) \-\ou!2.? 

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

,.c~riDI••••s•s 1.1. •-•• MC•c•sa··~c;"..__ll!ll!l"'lat'lla,.......,..._,.,... _________________ ··· --·--·------.-- 457 
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\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time (Tt) 

By ('/\~ Uate~ 
to~~tion 6J2.ANA :s-"~CT\Q,.__) 
C1rcle one: Present (o.vdop!9 

Ch~cked Date ----

Circle one: Tc T through &ubarea 
t 

NOTES: Space f·Jr as mc.ny "1.1 two aeg111ents per fl~ type .:.l.n be used for e:ich 
worksheet. 

Include a map, schematic, or description of flow s~gments. 

Sheet tlow (Appli~able to Tc only) _ Sc.gment ID 

1. Surface desc~iption (table l-1) ~ ••••••••••• 

2. Manning's roughness coeff., n (tab-le l-1) •• 

J. Flow length, L (total L < 300 ft) •••••••••• 
\00- - - -_ - -

4 • · ~ 2. 4 -h r rainfall, _ P / ._ ••••• -•••••••••••• - - raoo 

ft 

in 

5. - L.and slope, 8 ••••••••••••••••• e4 ••••••••••• ft/ft 

o.oo7 (nL)
0 •

8 
6. T • -._,.......,....;..~~-

t pJ·5 S0.4 

/ZlDO 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V ( f 1gure >-:Q ••••••••••• ft/s 

L 4~ 
Compute Tt •••••• ll. T t • J600 V hr 

Channel flow 

12. Cross sectional flow area, a 

Segment ID 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Co111pute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Kanning'a roughness coeff., n •••••••••••••• 
1 49 2/3 1/2 

V • • r 8 Compute V ••••••• 
n 

17. 

18. Flow length, L 

t 

.........•.•.....••.......... 
ft/s 

ft 

hr 

N/A 

I+ t 

19• Tt • 3600 V Compute Tt "-----_... 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ••••••• 

ucsoca.r 
llUAWL&iiLt 

--rc~G,:: 

_ ea::sa 

(210-VI-TR-55, Seeond Ed., JWle 1986) 

hr 

·D 
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\Vorksh~t 3: Tirr.e of concentration \Tc) cr travel time (Tt) 

By~- Ua te tJ/.4 {l4--
Lo~J.t.ion 0 ~~ :S\.lN(..1"'lO...l 

C~rcle one: Present GVfdope0 

Che:cked O~te ----

-:2 Y~Af<... -s \ 0~ 
Circle one: Tc Tt through subarea 

NOTES: Space f·Jr as me&ny •u tYO se6ruents per flO\-· type .:.1n be used for e:Sch 
worksheec. 

Include a map, sche~atic, or descri?tion of flo~ s~gments. 

Sheet flow (Applicable to Tc only) Sc.gment ID 

1 • Surf~ce description (table J-1) 

2. Manning • s roughness- coe f f., n (table 3-l) •• 

). Flow length, L (total L ~ 300 ft) •• • ••• • ••• ft 

... - :., I h . i f 1, p . . ••o-yt' --+~ r· ra n a ~, 2 _ •• •. • ••• •·• • • • • • • • • . in 

5. I...ind slope, s •••••••••••••••••••••••••••••• ft/ft 

6. Compute Tt · hr 

Shallow concentrated flow Segruent ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. ~acercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure>:t') ••••••••••• ft/s 
L 402.... 

11. Tt • 3600 V Compuce it •••••• hr 

Channel flow Segruent lD 

12. Cross sectional flow area, a ............... 
13. Wetted perimeter, P.., ....................... 
14. Hydraulic 

s 
radius, r -- Corupute r ....... 

P.., 
15. Channel slo~e, s ........................... 
16. M.anning'a roughness coeff., n .............. 

1.49 2/3 
17. v • r 

n 

18. Flow length, L 

L 

1/2 
8 <:.Jmpute V ....... 
............................. 

ft 2 

ft 

ft 

ft/ft 

ft/s 

ft 

~ 

0 OO<D~l 
.Ot~l 

\ .q~ 

t..1S 

• (J .04 19• Tt • 3600 V Compute Tt hr '------
hr \ .\q~ Watershed or subarea Tc or T (add T in steps 6, 11, and 19) ••••••• 

t t 
20. 

T L-A0:: o.foO ( l.l'\f1} ~ 0;-719 '\-\ou!2.? 

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

t.4C:SOal 
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TJ~ve.LQPE,D 
\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time (Tt) 

By (\I\~ Uate~ 
Ch~cked Date ----

Ctrcle one: Present l0evP.1op3 

Circle one: T T through &ubarea c t 

NOTES: Space f·Jr as mc.ny cu tYo segruents per flO\-" type .:.1n be used for e:t.ch 
worksheet. 

Include a map, schematic, or description of flou s~gments. 

Sheet flow (Applicable to Tc only) 

1. Surface description (table 3-1) 

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

). Flow length, 1.. (total 1.. < 300 ft) •••••••••• 
\00- -_ - -

4. ~ Z4-hr rainfall,_ ·p/ ••••••••.••••••••• - · raoo 

ft 

in 

5~- Land slop_e, s •••••••••••••••••••••••••••••• -ft/ft 

0.001 (nL)
0

•
8 

6. T • ...;....;..-=-~~:..:--
t p_J•S 

8 
0.4 

Compute Tt hr 

/100 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, 8 ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••••••••••• ft/s 
4oz... 

Compute Tt •••••• 
1.. 

l1 • T t • 3 6 00 V hr 

Channel flow Segment lD 

12. Cross sectional flow area, a ••••••••••••••• ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, 8 ••••••••••••••••••••••••••• ft/ft 

16. Manning'a roughness coeff.,·n •••••••••••••• 

1 49 2/3 1/2 
V • • r s 

n 
17. Compute V ••••••• ft/s 

•............................ ft 18. Flow length, L 

L 19• Tt • 3600 V Compute Tt hr 

20. 

o.o~ +.___ ...... ,o.og~ 
Watershed or aubarea Tc or Tt (add Tt in steps 6, 11, and 19) ••••••• hr £>:7 

MCSOcu 
sa:: _a 

---r\:bo.(.,: (), ~O ( Oi?fJJ) ::. 0,4-"72-\-) OUR~ 
(210. VI-TR-55, Second EeL, June 1986) 
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\Vorksheet 3: Tirr.e of concentration (T c> cr travel time (T t) 

By~ 

Ch~ck.ed Date to~.;.n.ion t'112.A~ 3 \,)N(..TlOt-1 

Ctrcle one: Presen~ (j;vP.lope""b 

----

Circle one: !c Tt through subarea 

NOTES: Space f·Jr as many •u two segments per flo ... : type .:.1n be used for e:1~n 

worksheet. 

Include a map, schematic, or descri?tion of flo~ &dgments. 

Sheet flow (Applicable to Tc only) s,gment ID 

1. Surface description (table J-1) 

2. H.anning's ·roughness coeff., n (table 3-1) •• 

). Flow length, L (total L ~ 300 ft) ••• ••• • • • • ft 

4.· 7...-o-yr 24.;.hr rainfall, P
2 

••••••••••••••••• ~. in 

5. I...and slope, s ............... • •••••••••••••••• ft/ft 

0.001 (nL)
0

•
8 

T • ---=--::-0--::-"-:--
t p 0.5 0.4 

2 i 

6. Compute it •••••• · hr 

Shallow concentrated flow Segment ID 

1. Surface description (paved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Yatercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••••••••••• ft/s 

L 4~2-.. 
11. Tt • 

3600 
V Compute .t •••••• hr 

Channel flow Segraent ID 

ft 2 12. 

13. 

14. 

15. 

16. 

17. 

Cross sectional flow area, a 

Wetted peri=eter, Pw ••••••••••••••••••••••• 

Hydraulic radius, Compute r ••••••• 

Channel slo~e, s ••••••••••••••••••••••••••• 

Manning'& roughness 

1.49 r 213 s 112 v _______ ......;..._ 
n 

coeff., n •••••••••••••• 

Compute V ••••••• 

ft 

ft 

ft/f t 

ft/s 

._______.i . ~ 
hr~ 

lB. Flow length, L ft ............................. 
19. T L 

Compute rt o.osq + • hr t 3600 v 
20. Watershed or subarea Tc or T (add t ! in steps 6, 11 ' and 19) ....... 

t 

T L.Af:.:: o.t.oo (\.tot,~ J ~ Looo \-\ou12-? 
(210.V1-TR..SS, Sei:ond Ed., June 1986} 
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\Vorksheet 3: Tirr.e of concentration (Tc) cr travel time (Tt) 

By M~ Uate~ 
loc~tion &f2.A:NA ::£\)~CT\0~ 
C1rcte one: Present (D.v.to~ 
Circle one: Tc Tt through &ubarea 

Ch~ck.ed Date ----

NOTES: Space f·Jr as mony 'iJ tvo segruents per flo-.: type .:.1n b-e! used for e:ich 
worksheet. 

Include a map, scheMatic, or description of flo~ s~gments. 

Sheet flo~ {Applicable to Tc onl~) . s,gment ID 

1. Surface description (table 3-1) ~ ••••••••••• 

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

3. Flow length, L (total L < 300 ft) •••••••••• 
\00. -. . . 

4. ~ 24-hr rainfall,_-P/ •••••••••••••• -•• '!•' · · raoc -

ft 

1n 

5. · Und ·slope, s ........... -••••.•••••••••••••••• ft/ft 

0.001 (nL)
0

"
8 

6. Tt .. Yr:oao.4 Compute Tt hr 

Shallow concentrated flo~ Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure .>c) ••••••• •••. ft/s 

L 4t:rZ-
Compute Tt •••••• ll. Tt • 3600 V hr 

Channel flow Segment lD 

12. Cross sectional flow area, a ••••••••••••••• ft~ 

13. Wetted perimeter, P,. ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, a ••••••••••••••••••••••••••• ft/ft 

16. Kanning'a roughness coeff., n •••••••••••••• 
1 49 2/3 1/2 

V • • r 8 Compute V ••••••• 
n 

17. ft/s 

ft 18. Flow length. L ••••••••••••••••••••••••••••• 

19. Tt • )G~O V Compute Tt hr 0.09=f + • ~~ 
20. Watershed or aubarea T or T (add Tt in steps 6, 11, and 19) .~.-.-.-•• -.---h~r L.l)l~ 

c t 

---rt:~/ - -- I ( ) 
U) o' '-Do \ · or~ :::. o. iDtJb l-) ouR~ 

(21().. VI-TR-55, Seeond Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration (T c) cr travel time (T t) 

By~ 

Cht:cked Date Loc.1tion {1 TZ.AN.d. :S\JNG.TtatJ 

CLrcle one: Presen~ c;vP.lope!) 

----

Circle one: Tc Tc chrough subarea 

NOTES: Space f·Jr as ma.ny •u tYo segments per flo ... · type .:~n be used for e:icn 
worksheet. 

Include a map, schematic, or descri?tion of flow &~gment&. 

Sheet flow (Applicable to Tc only) Sc.gment ID 

1. Surf&ce description (table 3-l) 

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

3. Flow length, L (total L ~ 300 f~) ••• ••• •••• ft 

4. 1\,;o-yr z.:.-hr- rainfall t ? 2 •••••••••••••• ·-·. ~ in 

5. Land slope, s •••••••••••••••••••••••••••••• ft/ft 

0.001 (nL)
0

•
8 

T !"' -_,...~....;...,..:;.._-
t p 0.5 0.4 

2 i 

Cocpute 7t •••••• 6. · hr 

Shallow concentrated flow Segment ID 'Nitr I 
7. Surface description (paved or unpaved) ••••• I 
8. Flow length, L ••••••••••••••••••••••••••••• ft l 
9. Watercourse slope, s ••••••••••••••••••••••• ft/ft I 

10. Average velocity, V (figure~ ••••••••••• ft/s I 
L 402.... 

11. !t • 3600 V Compute 1t •••••• hr ITt 

Channel flow 

12. Cross sectional flow area, a 

13. Wetted perimeter, p~ ••••••••••••••••••••••• ft 

·D 

a 
r •-14. Hydraulic radius, Co~pute r ••••••• ft _....,.....,tL~ 

pw ~--~~~------~ 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Manning'a roughness coeff., n •••••••••••••• 

17. 1 '9 2/3 l/2 V • • .. r s 
n Compute V ••••••• ft/s 

18. ft 

19. 

Flow length, L 

T • L t ""!"J-60_0_V Compute Tt '------"' . ~ 
19) ••••••• hr ~ 

hr 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 

T LA&:: o.toD (o.47.0) ~ O•Zt?Z...\-\ou\2.? 

(210. VI-TR..OO, Seeond Ed., June 1988) 
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\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time <Tt) 

By M~ IJate~ 
Ch~cked Date ----

Ctrcle one: Present l0ev~lop!9 
Circle one: Tc Tt through subarea 

NOTES: Space f·Jr as m~any 'U tva segroents per flQ\: type .::.1n be used for e:lch 
vork.sheet. 

Include a map, schematic, or description of flo~ &~gment&. 

Sheet flo~ (Applicable to Tc only) _ Sc.gment ID 

1. Surface description (table l-1) ~ ••••••••••• 

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

3. Flow length, L (total L < 300 ft) •••••••••• 
- \00. . ._.-. . . . 
4. ~ 24-hr ra·infall,. P./ ..••.•••..••••..•• 

- · . /'"I Ot> 

ft 

i:n 

5. · L.and slope, -s •••••••••••••••••••••••••••••• ft/ft 

T • 0.001 (nL) 0•8 
6. 

t p_J.5 a 0.4 
Coropute Tt •••••• hr 

;lEI DO 
Shalla~ concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure.><;) ••••••••••• ft/8 

L 4oz.. 
Compute Tt •••••• ll. Tt • 3600 V hr 

Channe 1 flo~ Segment ID 

12. Cross sectional flov area, a ••••••••••••••• ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Coropute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Manning'& roughness coeff., n •••••••••••••• 

17. 
1 49 2/3 1/2 

V • • r 8 Compute V •••• • •• 
n 

18. Flow length, L 

L 19• Tt • 3600 V 

····························· 
Compute Tt 

ft/s 

ft 

hr 

N711-
r 

1 + l 

20. Watershed or subarea Tc or Tt (add Tt- in steps 6, 11, and 19) 

--rt:~(., = 
(210-VI·TR-55, Seeond Ed., June 1986) 
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~~ \Vorksheet 3: Tirr.e of concentration (Tc> cr travel time (Tt) 

By~ 

Che::ck.ed 

Ctrcle one: Presen~vP.lope!C:> 
Circle one: t T through &ubarea 

c t 

NOTES: Space f·Jr as many •u tYo segments per flo..,· type ..:.Jn be used for e:icn 
'Jorksheet. 

Include a map, schematic, or desc~l?tion of flo~ s~gments. 

Sheet flo'J (Applicable to tc only) s,gment ID 

1. Surface description (table J-1) 

2. H.anning#s roughness coeff., n (table J-1) •• 

). Flow length, L (total L _5_ 300 ft.) •••••••••• ft '50 
4. Two-yr 24-hr- rainfall, P 2 ••••••••••••••• •. ~ _ 

5. L.and slope, s ••••••••••••••••••••••••• • •••• ft/ft 
I 

<9,0Z<P I 
Oc70\ !.n 

6. 
o.oo1 (n-L) 0 " 8 

t - ---,-~~~-
t p o.s 0.4 

Compute :t ..... . - hr ~ Tl----~1 ·lo.~$ 
2 s 

Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure>::t') ••••••••••• ft/s 

L 40'2... 
11. Tt • 3600 V Compute Tt •••••• hr 

Channel flow 

12. Cross sectional flow area, a 

Segment ID 

ft 2 

13. Wetted perimeter, pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Manning' a roughness coef f.,· n •••••••••••••• 

17. \ 49 2/J 1/2 
V • • r s CA n mpute V ••••••• 

18. Flow length, L 

L 19" Tt • 3600 V 

............................. 
Compute Tt 

ft/s 

ft 

hr 

I 

....____1·0 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ••••••• 

{21Q..VI-TR-55, Second Ed., June 1986) 
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\Vorksheet 3: Tirrae of concentration (Tc) cr travel time (Tt) 

By f\1\~ liate~ 
Ch~cked Date ----

Ctrcle one: Present (oevP.lop!'9 

Circle one: Tc Tt through &ubarea 

NOTES: Space f•Jr as mony •u two segments per flO\.· type .:an be used for e:ich 
worksheet. 

Include a map, &chemat1c, or description of flo~ s~gments. 

Sheet tlow (Applicable to Tc only) . Sf.gment ID 

1. Surface description (table 3-1) ~ ••••••••••• 

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

l. Flow length, L (total L < 300 ft) •••••••••• ft 

4 \ ~.~ 1 4 h i f 11 ·x.p . . . . . 
• ~~-1 T - - r r a n a • . • ••••••••• , •• __ ••••• 

. . : .. 100 . 
in 

5.- Land slope, s ·······~········~············· ft/ft 

-0.007 (nL)O.B 
6. r • -~-=--~-:--

t pj•S 
8
0.4 

Compute Tt ;..... hr 

;ICIDO 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure ><;) ••••••••••• ft/s 

L 40Z.. 
Compute Tt •••••• 11 • 1

t • J6oo v 
hr 

Channel flow 

12. Cross sectional flow area, a 

Segment lD 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. 

17. 

Manning' a roughness coef f.,· n •••••••••••••• 

t 49 2/3 1/2 
V • • r a Co mpute V ••••••• n 

18. Flow length, L 

L 19• Tt • J600 V 

............................. 
Compute Tt 

ft/s 

ft 

hr "'----__... 
• Da ()fb 

20. Watershed or subarea T or T (add Tt in steps 6, 11, and 19) ••••••• hr o.~\€) 
c t 

--rt:'ta..u, = o, ~DO ( Oi~IS ) ::. 6,t&G't \-)ouR..;. 

{210-VI-TR-55, Second Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration (Tc) cr travel time (Tt) 

By~ Uate fh/9 4---
Cht:ck.ed Date ----

Ctrcle one: Pre.sen~ GevP.lope0 

Circle one: 1 T through subarea 
c c. 

NOTES: Space f·H· as mc.ny <~s t'WO segments per fla..· type .:.ln he used for e:1ch 
'Worksheet. 

Include a ~p, schematic, or descri?tion of flou s~gments. 

Sheet flo'W (Applicable to Tc only) St.gment ID 

1. Surface description (table 3-1) f2E4, 
2. Manning's roughness coeff., n (table 3-1) •• 0·~ 
3. Flow length, t (total L ~ 300 ft) •••••••••• ft \~ 

- -
... 1\•o-y-r 24-hr- rainfall, r 2 ..•••••••• .-•••••• ; in . I 
5. Und slope, s ••••••••••••••• ~ .............. . ft/ft 

6. 0.001 (nL) 0"8 
T • --=--=----:::-'-:---

t p o.s 0.4 
Compute 1t •••••• · hr ..______.. ·I \ • o-z ZI-

2 s 

Shallow concentrated flow Segment ID ~~-----~0 
7. Surface description (paved or unpaved) ••••• 

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. watercourse slope, 8 ••••••••••••••••••••••• ft/ft 

10. Average velocity, V 

L 11
• 1

t - )600 v 

(figure~ ••••••••••• 
402-

Compute Tt •••••• 

ft/s 

hr 

Channel flaw 

12. 

13. 

Cross sectional flow area, a 

Segment ID 

ft 2 

14. 

Wetted perimeter, Pw ••••••••••••••••••••••• 

Hydraulic radius, 
a 

r •-
P .. 

Compute r ••••••• 

ft 

ft 

15. Channel sla~e. s ••••••••••••••••••••••••••• ft/ft 

16. ~~nning'a roughness coeff., n •••••••••••••• 

17. 1 49 2/3 l/2 
V • • r s n Compute V ••••••• ft/s 

18. Flow length, L ............................. ft 
L 19• 1

t • 3600 v Compute !t hr o.o'2e + • fJ. D'Z 
~-----' 

20. watershed or subarea T or T (add T in steps 6, 11, and 19) 
c t t 

hr l.l~J 

T LA0"' o.(oO ( t. IS\ } -=. o. 7D9 

(210-VI-TR-55, Sea>nd Ed., June 1986) 
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\Vorksheet 3: Tiffie of concentration (Tc) cr travel time (Tt) 

ByM~ Uate~ 
Ch~cked Date ----

Ctrc le one: Present (oew~lop:;:9 
Circle one: Tc Tt through &ubarea 

NOTES: Space f·Jr as m<any 'll two seg111ents per fl()\: type .:J.n be used for e::lch 
worksheet. 

Include a map, schemattc, or descri?t1on of flo~ &~gments. 

Sheet flow (Applicable to Tc only) _ S<.gment ID 

1. Surface description (table 3-1) ~ ••••••••••• 

2. Hanning's roughness coeff., n (table 3-1) •• 

). Flow length, L (total L < 300 ft) •••••••••• 

\QO . .,, . -. - . 
4. ~ _-.-hr rainfall,. ·p / •••••••••••••••••• 

· · . ~IOD 

s.· Land slope; s .............................. . 

ft 

in 

ft/ft 

( ) 0.8 
6• T • 0.007_ nL 

t p)•S 
8
0.4 

Co111pute Tt hr 

~I DO 
Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• 

10. 

ft/ft ~•Oit# 

ft/s ~.os 

0 

Average velocity, V (figure~ ••••••••••• 
40Z-

Compute Tt •••••• 
L 

ll • T t • 3 6 00 V 
hr o , o , , + o , ll4- ·I t::1. l ~, I 

Channel flow Segment lD 

12. Cross sectional flow area, a ••••••••••••••• ft 2 

13. Wetted perimeter, P,., ••••••••••••••••••••••• ft 

14. Hydraulic radius, Co111pute r ••••••• ft 

15. Channel slo~e, a ••••••••••••••••••••••••••• ft/ft 

16. Manning'a roughness coeff., n •••••••••••••• 

1 1.9 2/J 1/2 
V • • r a 

n 
17. Compute V ••••••• ft/s 

............................. ft lB. Flow length, L 
L 19 • Tt • 3600 V Compute Tt hr o.o~ 

20. 
"'---- ·1 o.oi 

Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) •••• ••• hr 0.7~ 

--rt=-~'-.:: 'O ( ' UJ Q, '-D 0 (7{.,~1 :::. (),467 \-)OUR~ 

{210-VI-TR-55, Second Ed., June 1986) 
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\Vorksheet 3: Tiffie of concentration tTc) cr travel time (Tt) 

Uate Dl4f/4--
LO\:.ltion 012.AN<:\.. :S \,) 1'-o\(...Tlar-1 

Ctrcle one: Presen~ c;vP.lope0 

Cht:cked ___ Date----

Circle one: Tc Tt through subarea 

NOTES: Space f·Jr as meany "lS two segruents per flo\: type .:.Jn be used for e:ich 
worksheet. 

Include a map, schematic, or description of flo~ s~gments. 

Sheet flow (Applicable to Tc only) 5f.gment ID 

1. Surface description (table 3-1) 

2. Manning's roughnesa coeff., n (table 3-1) •• 

J. Flow length, L (total L ~ 300 f:) ••• ••• • • •• ft 

4. 7wo-yr 24~h~ rainfall, P2 .•••••••••••••••• ; in 

5. Land slope, s •••••••••••••••••••••••••••••• ft/ft 

6. 0.007 (nL) 0
"

8 
T ·~~~~~­

t p 0.5 0.4 
2 8 

Corupute it •••••• · hr 

Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. ~atercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure~ ••••••••••• ft/s 

L 
ll. Tt • 3600 V 

402... 
Compute Tt •••••• hr 

Channel flow 

12. Cross sectional flow area, a 

Segruent ID 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. a 
r •-

pw 
Corupute r ••••••• Hydraulic radius, ft 

15. Channel slo~e, 8 ••••••••••••••••••••••••••• ft/ft 

16. Manning'a roughness coeff., n •••••••••••••• 

\ 49 2/J 1/2 
V • • r 8 Co V n mpute ••••••• 17. ft/s 

............................. ft 18. Flow length, L 

L 
hr "----'·~ 

1/aterahed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) • • • • • • • hr ~ 
19• Tt • 3600 V Compute Tt 

20. 

I L-A&:: o.(oO (o./Jr"3i} ~ D.'Z~Z-\-\ou\2.? 
{210-VI-TR-55, Second Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time (Tt) 

By ('J\Q Uate~ 

C1rcle one: Presen~ {_DevP.lop!9 

Circle one: !c Tt through &ubarea 

Cht!cked Date----

NOTES: Space f·Jr as many •u tYo segments per flO\: type ~.ln be used for e:1ch 
worksheet. 

Include a map, &cheruatlc, or descri?tion of flou &~gment&. 

Sheet flow (Applicable to Tc only) 

1. Surface description (table 3-1) ~ ••••••••••• 

2. Manning's roughness coeff., n {table 3-1) •• 

l. Flow length, L (total L < 300 ft) •••••••••• 

\00- .-- - -
4. ~ 24-hr rainfall,_P/ •••••••••••••••••• 

. : ~100 
5. I...and slope, s •••••••••.•••••••••••• _ ......... . 

0.001 (nL)
0

'
8 

6. T • --:-~-=--:-- Compute Tt ••••• ~ 
t ~:08o.4 

Shallow concentrated flow Segment ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V {figure~ ••••••••••• 

L 
ll. Tt • 3600 V 

4DZ-.. 
Compute Tt •••••• 

ft/s 

hr 

Channel flow Segment ID 

12. Cross sectional flow area, a ••••••••••••••• ft
2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Compute r ••••••• ft 

15. Channel slo~e, a ••••••••••••••••••••••••••• ft/ft 

16. Manning' a roughness coeff., · n •••••••••••••• 
1 49 2/3 1/2 

V • • r 8 Compute V •••• • •• 
n 

17. ft/a 

ft 18. Flow length, L 

L 

............................. 
hr 19 ' Tt • 3600 V Compute Tt '---~-~ 

Watershed or oubarea Tc or Tt (add Tt in atepa 6, II, and 19) ••••••• hr ~ 20. 

MCSOcu 
I 

--r\:.to.c_,:: CJ,lDO ( 0,?... l'? ) : 0 dlo5 1-) ouR.C:. 

{210-VI-TR-55, Sei:ond Ed., June 1986) 
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\Vorksheet 3: Tirr.e of concentration tTc) cr travel time tTt) 

By~ 

Ch~ck.ed Date ----
Ctrcle one: Presen-; c;vP.loped) 

Circle one: T T through subarea 
c t 

NOTES: Space f·Jr as mu.ny cts tvo segiUents per flo\: type .:.1n be used for e:ich 
\Jorksheet. 

Include a map, scheMatic, or description of flo~ s~gments. 

Sheet flow (Applicable to Tc only) s,gment ID 

1. 

2. 

). 

4. 

5. 

6. 

Surface description (table 3-1) 

Manning's roughnes& coeff., n (table 3-1) •• 

Flow length, L (total L ~ 300 ft:) •••••••••• 

T;,;o-yr 24-hr- rainfall, P2 ••••••••••••••••• ~ 

'Land slope, s •.. •.. •.. ~ •.•.. · .•........•..... 

0.001 (nL)
0

'
8 

T • ..;...;..~~~:...:-­
t p 0.5 0.4 

2 8 

CoiUpute 1t •••••• 

ft 

in 

ft/ft 

- hr 

Shallow concentrated flow SegiUent ID 

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

8. Flow length, L ••••••••••••••••••••••••••••• 

9. Watercourse slope, s ••••••••••••••••••••••• 

10. Average velocity, 

L 
ll. Tt • 3600 V 

V (figure~ ••••••••••• 
402... 

Compute Tt •••••• 

ft 

ft/ft 

ft/s 

hr 

Channel flow 

12. Cross sectional flo"' area, a 

Seg!ilent lD 

ft 2 

13. Wetted peri=eter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, CoiUpute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. 

17. 

18. 

19. 

Manning' a roughness coeff.,- n •••••••••••••• 

1 49 2/3 1/2 
V • • r 8 Co V n mpute ••••••• 

Flow length, L 

T • L 
t 3600 v Compute Tt 

ft/s 

ft 

hr 

~/A-I . 
I 
I 
I 
I 
I 
I 
I 
I +I 

I 
I 
J 
l 
I 

I 
I 

I 
I 
I 
I -~-

~aterahed or subarea Tc or T (add T in steps 6, 11, and 19) ••••••• hr \.~~~ 
t t 

20. 

T L-A&~ o.too ( \.3~1/ ~ o. S2o \-\oul2.? 

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

I MC3oCM 
nl.l I& . !2 tau a JCWcm;az : a.aun.M&Uao • "* 4 "'''·* 
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\Vorksheet 3: Time of concentration (Tc) cr travel time (Tt> 

By f\l\~ 

Ch~cked Date ----

Ctrcle one: Present(. DevP.lop::.;9 

Circle one: !c Tt through subarea 

NOtES: Space f·Jr as mc.ny •u tYo segruents per flw type .:an ~ used for e:ich 
worksheet. 

Include a map, schematic, or description of flo~ s~gments. 

Sheet flow (Applicable to Tc only) _ Sf.gment 10 

1. Surface description (table J-1) ~··••••••••• 

2. Manning's roughness coeff., n_(table J-1) •• 

J. Flow length, L (total L ,( 300 ft) •••••••••• 
\00- . -. . -

4. ~ 2.4-hr rainfall, _ _"P/ •••••••••••••••••• · · · raoo 
5 .. · Land- slope. s •••.••••••••••••••.••••••• ~ ••• 

T • 0.001 (nL)
0

•
8 

6. 
t p)•S 

8
0.4 

Compute Tt .. , ... 

ft 

1ri 

ft/ft 

hr 

71DO 
Shallow concentrated flow Segruent 10 

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

8. Flow length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V (figure>CJ ••••••••••• ft/s 

L 4oz... 
Compute Tt •••••• ll. Tt • 3600 V hr 

Channel flow Segment 10 

12. Cross sectional flow area, a ••••••••••••••• ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius, Corupute r ••••••• ft 

15. Channel slo~e, 8 ••••••••••••••••••••••••••• ft/ft 

16. Manning' & roughness coe f f • , · n •••••••••••••• 

1 49 2/J l/2 
V • • r 8 Co V n mpute ••••••• 17. 

18. Flow length, L 

L 19• Tt • 3600 V 

•···························· 
Compute Tt 

ft/s 

ft 

hr 

l+t 

1+1 
20. Watershed or aubarea Tc or Tt (add Tt in steps 6, 11, and 19) ••••••• 

·8 
hr~ 

--rt:~u,::: Q, ~0 ( O·.f007 ) = 0.454-1-) OUR~ 
(210-VI-TR-55, Second E<L, Jwte 1986) 
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I ..-: .. - .. 

\Vorksheet 3: Tirr,e of concentration {T c) cr travel time (T t) 

By~ 

Cht!cked Date ----
C1rcle one: Presen~ c;vP.lope<) 

Circle one: T T through subarea 
c t 

NOTES: Space f·Jr as ma.ny •u t\o'O segments per flo\.· type .:.1n be used for e::ich 
worksheet. 

Include a map, schematic, or descri?tion of flo~ s~gment&. 

Sheet flow (Applicable to Tc onl]) SGgment ID 

1. Surface description (table J-1) 

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

J. Flow length, L (total L ..S. 300 ft) •••••••••• ft 

4. T•o-yr 24~hr- rainfall, P2 ••••••••••••••••• ~ in 

5. 

6. 

L.a.nd slope, s •••••••••••••••••• .- ••••••••••• 

T • 0.007 (nL)O.B 
t p 0.5 0.4 

2 s 

Cor.~pute Tt 

ft/ft 

- hr 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) ..... 
8. Flow length, L ............................. ft 

9. Watercourse slope, 8 ....................... ft/ft 

10. Average velocity, v (figure~ ........... ft/s 

L 4oL 
Tt 11. !t • 3600 v Compute ...... hr 

Channel flow Segment lD 

12. Cross sectional flow area, a ............... ft 2 

1J. Wetted perimeter, Pw ....................... ft 

14. Hydraulic 
a 

radius, r --pw 
Compute r ....... ft 

1 s. Channel slo~e, 8 ............................. ft/ft 

16. Manning'a roughness coeff., n .............. 
1.49 r2/J 1/2 

17. v • 8 
Compute V ft/s ....... n 

18. L ............................. ft 

A'J·A'J~ 
brtA5t;:, fSLOP£.;. 

o.~s 

zo I 
0,/D ! 

' 
o~z~ I 

I 

O,CV~ctl ~I 

I 

I 
l 
I 

l ~I 

D.O I 

o. oz.4. 
l .~~ I 

I 

I 

I 
1·1% I 

Flow length, t) 

19. T 
L 

Compute !t t),J7A I+ . hr t 3600 v "-------" . ~ 
20. Watershed or subarea T or T (add T in steps 6, 11, and 19) • • • • • • • hr ~ c t t 

T L.Ab"' o.&:J ( o, z~ J ~ o, 14-~ \-\ou12.s 
Chutt CoMPu~Ttt»J I. ME.. :(:".-..rr~~~-t- .,,zqJf Tt.A(..:. 2, 54- f'J\\~\JTt.~ 

(210-VI-TR.SS, Seeond Ed., June 1986) l..)t?£.. -z_ W\\N\J11;..~ L·-: 
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\Vorksheet 3: Tirr.e of concentration (Tc> cr travel time (Tt) 

By M~ Uate·~ 

Ch~cked Date ------
Ctrcle one: Present (oevP.lop!'9 

Circle one: t T through &ubarea c t 

NOTES: Space f·Jr as mc.ny 'll tva segments per flO\: type .:an be used for e:lch 
vorksheet. 

Include a map, &cheruatic, or description of flo~ s~gments. 

Sheet flo~ (Applicable to Tc only) . s,gment ID 

1. Surface description (table 3-1) ~ ••••••••••• 

2. Hanning's roughness coeff., n (table J-1) •• 

J. Flow length, L (total L 5_ 300 ft) •••••••••• ft 
\00. . 

4. ~ 24-hr rainfall, ·Ya oo· .... ~ ......... : in 

5. · Land slope,· s •••••••••••••••••••••••••••••• ft/ft 

T - • 0.001 (nL)
0

•
8 

6. 
4 

Compute T t 
t p_J.5 so. hr 

71DO 
Shallow concentrated flow Segment ID 

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

8. Flov length, L ••••••••••••••••••••••••••••• ft 

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft 

10. Average velocity, V 

L 

(figure ><J .......... . 
4oz., 

Compute Tt •••••• ll. Tt • 3600 V 

ft/s 

hr 

Channe 1 flow 

12. Cross sectional flov area, a 

Segment ID 

ft 2 

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft 

14. Hydraulic radius 1 Compute r ••••••• ft 

15. Channel slo~e, s ••••••••••••••••••••••••••• ft/ft 

16. Hanning'& roughness coeff., n •••••••••••••• 
1 49 2/J 1/2 

17. V • • r 8 Compute V ••••••• ft/s 
n 

18. Flow length. L 

19. 

20. 

MCSOcu 
9 

T • L 
t 3600 v 

··················•·········· ft 

Compute Tt hr 

zo 
Zll> I 
o.~ 

o. 04\ + 

DcOl 

6 .oz.~ 

·lo.t>4\l 
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Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: EXISITING DITCH 

Comment: EXISTING DITCH ALONG SOUTH BOUNDARY LINE 

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 ... . 

2.00 ft 
2. 00: 1 ( H: V) 
2. 00: 1 ( H: V) 
0.025 
0.0100 ft/ft 
1.00 cfs 

0.22 ft 
1.88 fps 
0.53 sf 
2.87 ft 
2.97 ft 
0.19 ft 
0.0175 ft/ft 
0.77 (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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* * * U.S. ARMY CORPS OF ENGINEERS * -* * 
* 
* * * 

* 
FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

SEPTEMBER 1990 * 
VERSION 4.0 * 

* RUN DATE 07/01/1994 TIME 16:35:56 * 
* * 

* HYDROLOGIC ENGINEERING CENTER * * 609 SECOND STREET * * DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 

.. ***************************************** *************************************** 
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X 
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC108, AND HEC1KW. 

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 

V£\J£LO~ 
:=;\) f?-B~ tl\-'~ 

2 YeAfL S,olUAt\ 
d ,, 

oFt, ot=-2-, OF'3, A &\wd. \6 



-
- HEC-1 INPUT PAGE 1 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

1 ID GRANO VIEW SUBDIVISION 
2 ID DEVELOP~D CONDITION 
3 ID 2 YEAR 4 HOUR STORM (GRAND JUNCTION URBANIZED AREA 0-0-F DATA) 

• 4 IT 2 29JUN94 1200 300 
5 IO 5 2 0 

* ********** 
6 KK OF1 • 7 KM Basin runoff calculation for OF1 
8 KO 3 1 0 1 21 
9 BA 0.0175 - 10 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 

11 LS 91 
12 UD 0.466 

* ********** - 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 - * ********** 
17 KK A2 
18 KM Basin runoff calculation for A2 • 19 KO 3 1 0 1 21 
20 BA 0.0051 
21 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
22 LS 95 - 23 UD 0.454 

* ********** 
24 KK A2 • 25 KM Combining two hydrographs at control point CP3 
26 KO 3 1 0 1 21 
27 HC 2 

* ********** - 28 KK ST1 
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 34.77 34.81 

• * ********** 
35 KK A3 - 36 KM Basin runoff calculation for A3 
37 KO 3 1 0 1 21 
38 BA 0.0053 
39 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
40 LS 95 - 41 UD 0.485 

* ********** 

• 

-
-



-
- HEC-1 INPUT PAGE 2 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 - 42 KK A3 
43 KM Combining two hydrographs at control point CP4 
44 KO 3 1 0 1 21 • 45 HC 2 

* ********** 
46 KK OF2 • 47 KM Basin runoff calculation for OF2 
48 KO 3 1 0 1 21 
49 BA 0.0187 
50 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 • 51 LS 91 
52 UD 0.781 

* ********** - 53 KK CH2 
54 KM Muskingum-Cunge channel routing from CP2 to CP4 
55 KO 3 1 0 1 21 
56 RD 630 0.013 0.025 TRAP 2 3 - * ********** 
57 KK OF3 

• 58 KM Basin runoff calculation for OF3 
59 KO 3 1 0 1 21 
60 BA 0.0048 
61 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 - 62 LS 88 
63 UD 0.799 

* ********** 

• 64 KK OF3 
65 KM Combining two hydrographs at control point CP4 
66 KO 3 1 0 1 21 
67 HC 2 

* ********** • 
68 KK OF3 
69 KM Combining two hydrographs at control point CP4 - 70 KO 3 1 0 1 21 
71 HC 2 

* ********** - 72 KK A1 
73 KM Basin runoff calculation for A1 
74 KO 3 1 0 1 21 
75 BA 0.0291 
76 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 - 77 LS 95 
78 uo 0.763 

* ********** -
-
• 
• 

-
1<3-3 -



-
- HEC-1 INPUT PAGE 3 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 .....•. 6 ....... 7 ....... 8 ....... 9 ...... 10 - 79 KK A1 
80 KM Combining two hydroaraphs at control point CP4 - 81 KO 3 1 ~0 1 21 
82 HC 2 

* ********** 

• 83 KK P1 
84 KM Muskingum-Cunge channel routing from CP4 to CPS 
85 KO 3 1 0 1 21 
86 RD 525 0.0060 0.015 CIRC 3.0 

* ********** - 87 KK 81 
88 KM Basin runoff calculation for 81 - 89 KO 3 1 0 1 21 
90 BA 0.0005 
91 PH 0 0.10 0. 19 0.34 0.42 0.47 0.55 0.64 0.70 
92 LS 96 - 93 UD 0.059 

* ********** 
94 KK 81 
95 KM Combining two hydrographs at control point CPS • 96 KO 3 1 0 1 21 
97 HC 2 

* ********** 

• 98 KK RES1 
99 KM Reservoir routing operation 

100 KO 1 2 0 21 
101 RS 1 ELEV 18.6 - 102 sv 0.0092 0.0613 0.1637 0.3107 0.4578 
103 SE 19.6 20.6 21.6 22.6 23.6 
104 SL 18.6 0.79 0.6 0.5 
105 ss 22.6 19.0 2.7 1.5 - * ********** 
106 KK CH3 
107 KM Muskingum-Cunge channel routing from CPS to CP6 - 108 KO 3 1 0 1 21 
109 RD 310 0.0052 0.025 TRAP 2 3 

* ********** - 110 KK 82 
111 KM Basin runoff calculation for 82 
112 KO 3 1 0 1 21 
113 BA 0.0005 - 114 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
115 LS 96 
116 UD 0.059 

* ********** • 

--
• 

-



-
• HEC-1 INPUT PAGE 4 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 - 117 KK 82 
118 KM Combining two hydrographs at control point CPS 
119 KO 3 1 0 1 21 - 120 HC 2 

* ********** 
121 KK RES2 • 122 KM Reservoir routing operation 
123 KO 1 2 0 21 
124 RS 1 ELEV 17.0 
125 sv 0.0150 0.0768 0.184 0.2916 - 126 SE 18.0 19.0 20.0 21.0 
127 SL 17.0 0.79 0.6 0.5 
128 ss 20.0 19.0 2.7 1.5 

* ********** - 129 KK CH4 
130 KM Muskingum-Cunge channel routing from CPS to CP7 
131 KO 3 1 0 1 21 - 132 RD 400 0.0079 0.025 TRAP 2 3 

* ********** 
133 KK 8345 • 134 KM Basin runoff calculation for 8345 
135 KO 3 1 0 1 21 
136 BA 0.0132 
137 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 - 138 LS 96 
139 UD 0.505 

* ********** 

• 140 KK 8345 
141 KM Combining two hydrographs at control point CP7 
142 KO 3 1 0 1 21 
143 HC 2 - * ********** 
144 KK RES3 
145 KM Reservoir routing operation - 146 KO 1 2 0 21 
147 RS 1 ELEV 12.83 
148 sv 0.0817 0.2218 0.4160 0. 6632 
149 SE 14.2 15.2 16.2 17.2 - 150 SL 13.83 0.0625 0.6 0.5 
151 ss 15.75 12.3 2.7 1.5 

* ********** 
152 zz -

-
• 

-
-
• 

• 
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***************************************** *************************************** 
* * * * * FLOOD HYOROGRAPH PACKAGE (HEC-1) * 

* SEPTEMBER 1990 * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 

* VERSION 4.0 * * 609 SECOND STREET * 
* * * RUN DATE 07/01/1994 TIME 16:35:56 * 
* * 

* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 

***************************************** *************************************** 

5 IO 

IT 

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

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
!PLOT 2 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

I DATE 
!TIME 

NO 
NDDATE 
NDTIME 
I CENT 

2 
29JUN94 

1200 
300 

29JUN94 
2158 

19 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
NUMBER OF HYOROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

COMPUTATION INTERVAL .03 HOURS 
TOTAL TIME BASE 9.97 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

6 KK 

8 KO 

9 BA 

10 PH 

11 IS 

************** 
* * * OF1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 

.10 . 19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

SCS tOSS RA.TF 

STORM AREA = .02 12.. 3 -~ 



-
-
-
-
-
-
-
-
-
-
-
-
-
-
• 

-
-
• 

• 

CRVNBR 
RTIMP 

91.00 CURVE NUMBER 
.00 PERCENT IMPERVIOUS AREA 

12 UD SCS DIMENSIONLESS UNIT6RAPH 
TLAG .47 LAG 

*** 
UN IT HYDR06RAPH 

72 END-OF-PERIOD ORDINATES 
0. 1. 2. 3. 4. 6. 8. 

16. 17. 17. 17. 17. 17. 17. 
13. 12. 10. 9. 8. 7. 6. 
4. 4. 3. 3. 3. 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. 

*** *** *** *** *** 
HYDROGRAPH AT STATION OF1 

TOTAL RAINFALL = .61, TOTAL LOSS= .49. TOTAL EXCESS = .12 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) ~HR) 6-HR 24-HR 72-HR 9.97-HR 

1. .60 (CFSl 0. 0. 0. 0. 
(INCHES .119 . 119 .119 .119 

(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .02 SQ MI 

10. 12. 14. 
16. 15. 14. 
5. 5. 4. 
2. 2. 1. 
1. 1. 0. 
0. 0. 0. 
0. 0. 0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

13 KK 

15 KO 

16 RD 

************** 
* * * CH1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
lPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
lSAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

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 

ELEMENT 

MAIN 

Z 3.00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) (FT) 

2.60 1.34 2.00 126.67 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

.90 342.00 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 2.60 1.34 2.00 .90 342.00 

VOLUME 

(IN) 

. 12 

. 12 

MAXIMUM 
CELERITY 

(FPS) 

2.23 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .1113E+OO EXCESS= .OOOOE+OO OUTFLOW= .1101E+OO BASIN STORAGE= .1379E-02 PERCENT ERROR= -.1 

~3-/ 



-
-
-

PEAK FLOW 
(CFS) 

1. 

TIME 
(HR) 
5.67 

HYDROGRAPH AT STATION CHl 

MAXIMUM AVERAGE FLOW 

(CFSl (INCHES 
(AC-FT 

6-HR 
0. 

.118 
0. 

CUMULATIVE AREA = 

24-HR 72-HR 
0. 0. 

.118 .118 
0. 0. 

.02 SQ MI 

9.97-HR 
0. 

. 118 
0. 

- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-
-
-
-
-
-
-
-
-
-
--
-
-
• 

17 KK 

19 KO 

20 BA 

21 PH 

22 LS 

23 UD 

*** 

************** 
* * * A2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 

.10 .19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

STORM AREA = .01 

SCS LOSS RATE 
STRTL • 11 INITIAL ABSTRACTION 

CRVNBR 95.00 CURVE NUMBER 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .45 LAG 

*** 
UN IT HYDROGRAPH 

70 END-OF-PERIOD ORDINATES 
0. 0. 1. 1. 1 . 2. 2. 3. 4. 4. 
5. 5. 5. 5. 5. 5. 5. 5. 4. 4. 
4. 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. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

*** *** *** *** 
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 72-HR 9.97-HR 

1. 5.50 ~CFSl 0. 0. 0. 0. 
(IN HES .244 .244 .244 .244 

(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .01 SQ MI 

',(3-8 
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
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********lf(ll(**** 
* * 24 KK * A2 * 
* * ************** 

26 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

27 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** *** *** *** *** 
HYDROGRAPH AT STATION A2 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

1. 5.63 (CFSl 0. 0. 0. 0. 
(INCHES . 146 . 146 .146 .146 

(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .02 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

28 KK 

30 KO 

31 RD 

32 RC 

34 RY 
33 RX 

************** 
* * * ST1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 

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 ---

ELEVATION 34.86 34.78 34.53 34.40 34.53 34.65 34.77 34.81 
DISTANCE 100.00 104.00 105.00 105.00 106.50 112.50 118.50 120.50 

*** 
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 34.55 34.57 

STORAGE .01 .02 .02 .03 .04 .04 .05 .06 
OUTFLOW .76 1. 16 1.68 2.30 3.04 3.90 4.86 5.95 

ELEVATION 34.64 34.67 34.69 34.71 34.74 34.76 34.79 34.81 

f'()MDIITJ:i'l MIICI(HI~l!M-f'IIM~!: DAOM.CP'J:O~ 

.01 .01 

.32 .50 
34.59 34.62 

.07 .08 
7.32 8.87 f(3 q 34.84 34.86 .,. 
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• 

-
• 

• 

-

ELEMENT ALPHA M OT ox PEAK TIME TO VOLUME MAXIMUM 
PEAK CELERITY 

(MIN) (FT) (CFS) (MIN) (IN) (FPS) 

MAIN 2.00 96.60 1.48 346.00 . 14 1.53 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 2.00 1.48 346.00 . 14 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .1766E+OO EXCESS= .OOOOE+OO OUTFLOW=. 1737E+OO BASIN STORAGE= .2918E-02 PERCENT ERROR= .0 

*** *** *** *** *** 
HYDROGRAPH AT STATION ST1 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

1. 5.77 (CFS) 0. 0. 0. 0. 
(INCHES~ .144 .144 .144 .144 

(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .02 SQ Ml 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

35 KK 

37 KO 

38 BA 

39 PH 

40 LS 

41 UD 

************** 
* * * A3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYOROGRAPH 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 

SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-0AY 

.10 . 19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .01 

. 11 INITIAL ABSTRACTION 
95.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .49 LAG 

*** 
UN IT HYOROGRAPH 

75 END-OF-PERIOD ORDINATES 
0. 0. 1. 1. 1. 2. 2. 
4. 5. 5. 5. 5. 5. 5. 
4. 4. 3. 3. 3. 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. 

3. 
5. 
2. 
1. 
0. 
0. 
0. 

3. 
5. 
2. 
1. 
0. 
0. 
0. 

4. 
4. 
1. 
1. 

t 'R3-10 
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HYDROGRAPH AT STATION A3 

TOTAL RAINFALL = .61, TOTAL LOSS= .36. TOTAL EXCESS= .25 

PEAK FLOW TIME 
(CFS) (HR) 6-HR 

1. 5.53 (CFSl 0. 
(INCHES .244 

(AC-FT 0. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

0. 0. 
.244 .244 

0. 0. 

.01 SQ MI 

9.97-HR 
0. 

.244 
0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

42 KK 

44 KO 

45 HC 

*** 

PEAK FLOW 
(CFS) 

2. 

************** 
* * * A3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 COMBINATION 

TIME 
(HR) 
5.70 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** 

HYDROGRAPH AT STATION A3 

(CFS) 
(INCHES) 

(AC-FT) 

6-HR 
0. 

. 163 
0. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

0. 0. 
. 163 . 163 

0. 0. 

.03 SQ MI 

*** 

9.97-HR 
0. 

.163 
0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

46 KK * OF2 * 
* * ************** 

48 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

!OUT 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 

• 49 BA 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA - 50 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... TP-4 9 .......... . 
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-0AY 

• 10 1Q ~A A? A7 k~ hA 7n nn nn nn nn 



STORM AREA = .02 - 51 LS SCS LOSS RATE 
STRTL .20 INITIAL ABSTRACTION 

CRVNBR 91.00 CURVE NUMBER - RTlMP .00 PERCENT IMPERVIOUS AREA 

52 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .78 LAG .. 

*** 
UN IT HYDROGRAPH 

119 END-OF-PERIOD ORDINATES 
0. 0. 1. 1. 1. 2. 2. 3. 3. 4. 
5. 5. 6. 7. 8. 9. 9. 10. 10. 11. 

11. 11. 11. 11. 11. 11. 11. 11. 10. 10. 

• 10. 9. 9. 9. 8. 8. 7. 7. 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. 

*** *** *** *** *** 

- HYOROGRAPH AT STATION OF2 

TOTAL RAINFALL = .61, TOTAL LOSS= .49, TOTAL EXCESS = . 12 .. PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) ~HR) 6-HR 24-HR 72-HR 9.97-HR 

1. .00 (CFSl 0. 0. 0. 0. 
(INCHES .116 . 116 . 116 . 116 

• (AC-FT 0. 0. 0 . 0. 

CUMULATIVE AREA = .02 SQ MI 

• 
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• 
53 KK -
55 KO -

-
• 56 RD 

-
-
-
-
-

************** 
* * * CH2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 630. CHANNEL LENGTH 
S .0130 SLOPE 
N .025 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE TRAP CHANNEL SHAPE 

WD 2.00 BOTTOM WIDTH OR DIAMETER 
Z 3.00 SIDE SLOPE 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
ELEMENT ALPHA M DT OX PEAK 

(MIN) (FT) (CFS) 

TIME TO 
PEAK 

(MIN) 

MAIN 2.72 1.34 2.00 126.00 .70 364.00 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

VOLUME 

(IN) 

. 11 

MAXIMUM 
CELERITY 

(FPS) 

2.17 

l<J-1?... 



-
-
-

MAIN 2.72 1. 34 2.00 .70 364.00 . 11 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .1157E+OO EXCESS= .OOOOE+OO OUTFLOW= .1146E+OO BASIN STORAGE= .1229E-02 PERCENT ERROR= -.1 

*** 

PEAK FLOW 
(CFS) 

*** 

TIME 
(HR) 

*** *** *** 
HYOROGRAPH AT STATION CH2 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 9.97-HR 

- 1. 
6.07 (CFS) 0. 0. 0. 0. 

-
-
--
,IIIII 

-
-
• 

-
• 

-
-
-
-
-
-

(INCHES~ . 115 . 115 . 115 . 115 
(AC-FT 0. 0 . 0. 0. 

CUMULATIVE AREA = . 02 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

57 KK 

59 KO 

50 BA 

61 PH 

62 LS 

63 UD 

*** 

************** 
* * * OF3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
!PRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA . 00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 

. 10 . 19 .34 .42 .47 .55 .64 . 70 .00 .00 .DO .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .00 

.27 INITIAL ABSTRACTION 
88.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .80 LAG 

*** 
UN IT HYOROGRAPH 

122 END-OF-PERIOD ORDINATES 
0. 0. 0. 0. 0. 0. 1. 
1. 1. 2. 2. 2. 2. 2. 
3. 3. 3. 3. 3. 3. 3. 
3. 2. 2. 2. 2. 2. 2. 
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. 

*** *** *** *** 
HYDROGRAPH AT STATION OF3 

()'1 

1. 
2. 
3. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1. 
3. 
3. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1. 
3. 
3. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

k3-J3 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
• (CFS~. ~~n {CFS) 

(INCHES) 
(AC-FT) 

6-HR 24-HR 72-HR 
0. 0. 0. 

9.97-HR 
0. 

.063 
0. -

• 

• 

-
-
-
-
-
-
-
-
-
• 

-
-
-
-
-
-

.063 .063 .063 
0. 0. 0. 

CUMULATIVE AREA = .00 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 64 KK * OF3 * 
* * ************** 

66 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

67 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

*** 
*** *** *** *** *** 

HYDROGRAPH AT STATION OF3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) 

1. 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
6.07 (CFS~ 0. 0. 0. 0. 

(INCHES . 104 .104 . 104 . 104 
(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = .02 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

68 KK 

70 KO 

71 HC 

*** 

PEAK FLOW 
(CFS) 

3. 

************** 
* * * OF3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 COMBINATION 

TIME 
(HR) 
5.77 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** 

HYDROGRAPH AT STATION OF3 

(CFSl (INCHES 
(AC-FT 

6-HR 
1. 

. 136 
0. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

0. 0. 
. 136 .136 

0. 0. 

.05 ~0 MT 

*** 

9. 97-HR 
0. 

. 136 
0. 

' 

~3-\4--
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

72 KK 

74 KO 

75 BA 

76 PH 

77 LS 

78 UD 

*** 

************** 
* * * A1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .03 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 

. 10 .19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .03 

. 11 INITIAL ABSTRACTION 
95.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .76 LAG 

*** 
UN IT HYDROGRAPH 

116 END-OF-PERIOD ORDINATES 
0. 0. 1. 1. 2. 3. 3. 
8. 9. 10. 12. 13. 14. 15. 

18. 18. 18. 18. 18. 18. 17. 
15. 15. 14. 13. 12. 11. 10. 
8. 7. 7. 6. 6. 5. 5. 
4. 4. 3. 3. 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. 0. 0. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION A1 

4' 5. 6' 
16. 17. 17. 
17. 16. 16. 
10. 9. 8. 
5. 4. 4. 
2. 2. 2. 
1. 1. 1. 
1. 1. 1. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 

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 

3. 5.87 (CFS~ 1. 0. 0. 0. 
(1NCHES .239 .239 .239 .239 

(AC-FT) 0 . 0. 0. 0. 

CUMULATIVE AREA = .03 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
79 KK * * * A1 * 

* * 
************** 

'K3-IS" 



UUIPUI ~ONI~OL VAK!A~LtS - IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH - lOlJT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS - 82 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

• *** 
*** *** *** *** *** - HYDROGRAPH AT STATION A1 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW - (CFS) 
5. 

(HR) 6-HR 24-HR 72-HR 9.97-HR 
5.80 fCFS~ 2. 1. 1. 1. 

(IN HES . 173 .173 . 173 .173 
(AC-FT) 1. 1. 1. 1. - CUMULATIVE AREA = .08 SQ MI 

-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• 
83 KK 

85 KO 

• 

-
86 RD 

• 

• 

-
-

************** 
* * * P1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 525. CHANNEL LENGTH 
S .0060 SLOPE 
N .015 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

WD 3.00 BOTTOM WIDTH OR DIAMETER 

ELEMENT 

MAIN 

l .00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) (FT) 

4.99 1.25 1.60 262.50 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

5.18 350.47 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 4.99 1. 25 2.00 5.18 350.00 

VOLUME 

(IN) 

. 17 

.17 

MAXIMUM 
CELERITY 

(FPS) 

5.47 

.-CONTINUITY SUMMARY (AC-FT)- INFLOW= .7442E+OO EXCESS= .OOOOE+OO OUTFLOW= .7423E+OO BASIN STORAGE= .1955E-02 PERCENT ERROR= .0 

- *** *** *** *** *** 

• PEAK FLOW 

HYDROGRAPH AT STATION P1 

TIME M.~XIMUM AVERAGE FLOW 
rg) -l (p 



-
-
-

5. 5.83 (CFSl (INCHES 
(AC-FT 

1. 
. 173 

1. 

CUMULATIVE AREA = 

1 • 
.173 

1 . 

. 08 SQ MI 

1. 
. 173 

1. 

1. 
. 173 

1. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
• 87 KK * * * 

* 
B1 * 

* 

• 

-
• 

-
• 

---
-
-
-
-

89 KO 

90 BA 

91 PH 

92 LS 

93 UD 

*** 

************** 
OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYOR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-0AY 7-DAY 10-DAY 

.10 . 19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .00 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 

1. 
0. 

TLAG .06 LAG 

UN IT HYDROGRAPH 
11 END-OF-PERIOD ORDINATES 

3. 3. 1 . 1. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION 81 

0. 0. 0. 

TOTAL RAINFALL = .61, TOTAL LOSS= .32, TOTAL EXCESS = 

MAXIMUM AVERAGE FLOW 

.30 

PEAK FLOW 
(CFS) 24-HR 72-HR 

• 0. 

TIME 
(HR) 
5.07 (CFSl (INCHES 

6-HR 
0. 

. 2'97 
0. 

0. 0. 
9.97-HR 

0 . 
.297 

0. 
.297 .297 

(AC-FT 0. 0. - CUMULATIVE AREA = .00 SQ MI 

-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- ************** 
* * 94 KK * 81 * 
* * ************** 

96 KO 

• 
OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
TDinT 1 DinT rnMT001 

1(3-1'1 



-
-
-
-
--
--
• 

• 

-
---
-
• 

• 

-
-
-
-
-

97 HC 

*** 

PEAK FLOW 
(CFS) 

5. 

IPNCH 
lOUT 

ISAV1 
ISAV2 

TIM INT 

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 COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** *** 

HYDROGRAPH AT STATION 81 

TIME MAXIMUM AVERAGE FLOW 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
5.83 (CFSl 2. 1. 1. 1. 

(INCHES .174 . 174 . 174 . 174 
(AC-FT 1. 1. 1. 1. 

CUMULATIVE AREA = .08 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 98 KK * RES1 * 
* * 
************** 

100 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 2 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

101 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP ELEV TYPE OF INITIAL CONDITION 
RSVRIC 18.60 INITIAL CONDITION 

X .00 WORKING R AND D COEFFICIENT 

102 sv STORAGE .0 .1 .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 
CARE A .79 CROSS-SECTIONAL AREA 

COOL .60 COEFFICIENT 
EXPL .50 EXPONENT OF HEAD 

105 ss SPILLWAY 
CREL 22.60 SPILLWAY CREST ELEVATION 

SPWID 19.00 SPILLWAY WIDTH 
coow 2.70 WEIR COEFFICIENT 
EXPW 1. 50 EXPONENT OF HEAD 

*** 
COMPUTED OUTFLOW-ELEVATION DATA 

OUTFLOW .00 4.03 4.28 4.56 4.89 5.26 5.70 6.22 6.84 7.60 
ELEVATION 19.60 19.12 19.87 20.04 20.25 20.52 20.85 21.28 21.84 22.60 

OUTFLOW 7.69 8.12 9.20 11.23 14.50 19.30 25.94 34.70 45.89 59.80 
ELEVATION 22.61 22.64 22.70 22.77 22.86 22.97 23.10 23.24 23.41 23.60 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 1(3-18 
STORAGE .01 .02 .02 .03 .04 .06 .06 .09 . 13 . 16 
OUTFLOW 3.80 4.03 4.28 4.56 4.89 5.26 5.38 5.70 6.22 6.58 

FJ FVHTrlN 1Q BO 1Q 7? 1Q ~7 ?0 Od ?0 ?S ?0 S? ?0 fiO ?0 ~'i ?1 ?~ ?1 !;f) 



STORAGE .20 .31 .31 .32 .32 .34 .35 .36 .38 .41 - OUTFLOW 6.84 7.60 7.69 8.12 9.20 11.23 14.50 19.30 25.94 34.70 
ELEVATION 21.84 22.60 22.61 22.64 22.70 22.77 22.86 22.97 23.10 23.24 

STORAGE .43 .46 
OUTFLOW 45.89 59.80 - ELEVATION 23.41 23.60 

*********************************************************************************************************************************** - HYDROGRAPH AT STATION RES1 

*********************************************************************************************************************************** 
* * - DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MON HRMN ORO 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. .0 19.6 
29 JUN 1206 4 4. . 0 19.6 * 29 JUN 1526 104 4. .0 19.6 * 29 JUN 1846 204 4 . .0 19.6 
29 JUN 1208 5 4. . 0 19.6 * 29 JUN 1528 105 4. .0 19.6 * 29 JUN 1848 205 4. .0 19.6 
29 JUN 1210 6 4. .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 * 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 9 4. .0 19.6 * 29 JUN 1536 109 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 11 4. .0 19.6 * 29 JUN 1540 111 4. . 0 19.6 * 29 JUN 1900 211 4. . 0 19.6 
29 JUN 1222 12 4. . 0 19.6 * 29 JUN 1542 112 4. .0 19.6 * 29 JUN 1902 212 4. .0 19.6 
29 JUN 1224 13 4. . 0 19.6 * 29 JUN 1544 113 4. .0 19.6 * 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 19.6 
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 1910 216 4 . . 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 19.6 - 29 JUN 1236 19 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 4. .0 19.6 * 29 JUN 1918 220 4. .0 19.6 
29 JUN 1240 21 4. . 0 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 19.6 - 29 JUN 1244 23 4. .0 19.6 * 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 19.6 * 29 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 19.6 * 29 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 19.6 * 29 JUN 1944 233 4. .0 19.6 
29 JUN 1306 34 4. • Q 19.6 * 29 JUN 1626 134 4. . 0 19.6 * 29 JUN 1946 234 4. .0 19.6 - 29 JUN 1308 35 4. . 0 19.6 * 29 JUN 1628 135 4. • 0 19.6 * 29 JUN 1948 235 4 . .0 19.6 
29 JUN 1310 36 4. . 0 19.6 * 29 JUN 1630 136 4. .0 19.6 * 29 JUN 1950 236 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 19.6 -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 4. . 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 19.6 * 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 * 29 JUN 1648 145 4. .0 19.6 * 29 JUN 2008 245 4. . 0 19.6 
29 JUN 1330 46 4. . 0 19.6 * 29 JUN 1650 146 4 . . 0 19.6 * 29 JUN 2010 246 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 * 29 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 51 4. .0 19.6 * 29 JUN 1700 151 4. .0 19.6 * 29 JUN 2020 251 4. .0 19.6 
29 JUN 1342 52 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. .0 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 * 29 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 19.6 * 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 * 29 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 4. .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 19.6 
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 ~~ 1 ~ 19.6 
29 JUN 1414 68 4. . 0 19.6 * 29 JUN 1734 168 4. .0 19 . 6 * 2 9 J UN 2 0 54 2 6 8 l . .,., . 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 1 9 . 6 * 2 9 J UN 2 0 5 8 2 7 0 4 . . 0 19.6 - ?Q .1\l~ 1 d?O ?1 d n 1Q n * ?Q WN 17Hl 171 .1 n 1Q f1 * ?O .!!IN ?1M ?71 A n 10 h 



29 JUN 1424 73 4. .0 19.6 * 29 JUN 1744 173 4. .0 19.6 * 29 JUN 2104 273 4. .0 19.6 - 29 JUN 1426 74 4. .0 19.6 * 29 JUN 1746 174 4. .0 19.6 * 29 JUN 2106 274 4. .0 19.6 
29 JUN 1428 75 4. . 0 19.6 * 29 JUN 1748 175 4. .0 19.7 * 29 JUN 2108 275 4 . .0 19.6 
29 JUN 1430 76 4. .0 19.6 * 29 JUN 1750 176 4. . 0 19.7 * 29 JUN 2110 276 4 . .0 19.6 
29 JUN 1432 77 4. .0 19.6 * 29 JUN 1752 177 4. .0 19.8 * 29 JUN 2112 277 4. .0 19.6 -29 JUN 1434 78 4. .0 19.6 * 29 JUN 1754 178 4. .0 19.9 * 29 JUN 2114 278 4. .0 19.6 
29 JUN 1436 79 4. . 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 * 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 19.6 
29 JUN 1442 82 4. .0 19.6 * 29 JUN 1802 182 4. .0 20.0 * 29 JUN 2122 282 4. .0 19.6 -29 JUN 1444 83 4. .0 19.6 * 29 JUN 1804 183 5. .0 20.0 * 29 JUN 2124 283 4. .0 19.6 
29 JUN 1446 84 4. .0 19.6 * 29 JUN 1806 184 5. .0 20.0 * 29 JUN 2126 284 4. . 0 19.6 
29 JUN 1448 85 4. .0 19.6 * 29 JUN 1808 185 5. .0 20.0 * 29 JUN 2128 285 4. .0 19.6 
29 JUN 1450 86 4. . 0 19.6 * 29 JUN 1810 185 5. .0 20.0 * 29 JUN 2130 286 4. .0 19.6 - 29 JUN 1452 87 4. . 0 19.6 * 29 JUN 1812 187 5. .0 20.0 * 29 JUN 2132 287 4. .0 19.6 
29 JUN 1454 88 4. .0 19.6 * 29 JUN 1814 188 4. .0 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 * 29 JUN 2136 289 4. .0 19.6 
29 JUN 1458 90 4. .0 19.6 * 29 JUN 1818 190 4. .0 19.9 * 29 JUN 2138 290 4. .0 19.6 

• 29 JUN 1500 91 4. .0 19.6 * 29 JUN 1820 191 4. .0 19.9 * 29 JUN 2140 291 4. .0 19.6 
29 JUN 1502 92 4. .0 19.6 * 29 JUN 1822 192 4. . 0 19.9 * 29 JUN 2142 292 4. .0 19.6 
29 JUN 1504 93 4. . 0 19.6 * 29 JUN 1824 193 4 . .0 19.8 * 29 JUN 2144 293 4. .0 19.6 
29 JUN 1506 94 4. . 0 19.6 * 29 JUN 1826 194 4 . .0 19.8 * 29 JUN 2146 294 4. .0 19.6 -29 JUN 1508 95 4. .0 19.6 * 29 JUN 1828 195 4. .0 19.8 * 29 JUN 2148 295 4. .0 19.6 
29 JUN 1510 96 4. .0 19.6 * 29 JUN 1830 196 4. .0 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 4. .0 19.6 
29 JUN 1514 98 4. .0 19.6 * 29 JUN 1834 198 4. .0 19.6 * 29 JUN 2154 298 4. .0 19.6 

• 29 JUN 1516 99 4. . 0 19.6 * 29 JUN 1836 199 4. .0 19.6 * 29 JUN 2156 299 4. .0 19.6 
29 JUN 1518 100 4. .0 19.6 * 29 JUN 1838 200 4. .0 19.6 * 29 JUN 2158 300 4. .0 19.6 

* * 
*********************************************************************************************************************************** -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
5. 6.13 (CFS) 4. 4. 4. 4. - (INCHES~ .444 .731 .731 .731 

(AC-FT 2. 3. 3. 3. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE - (AC-FT) (HR) 6-HR 24-HR 72-HR 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 SQ MI 
• 

-
-
-

-
-
• 

-



-
- STATION RES1 

(I) INFLOW, (0) OUTFLOW - 0. 1. 2. 3. 4. 5. 6. 0. 0. 0. 0. 0. 0. 
(S) STORAGE 

.00 .00 .00 .00 .00 .00 -.01 .00 .01 .02 .03 .04 .00 
DAHRMN PER 

- 291200 11---------.---------.---------.---------.---------.---------.---------.---------.---s-----.---------.---------.---------. 
291202 21 0 . s. 
291204 3I 0 . s. 
291206 41 0 . s 

- 291208 51 0 . s 
291210 61 0 . s 
291212 71 0 . s 
291214 81 0 . s 

- 291216 91 0 . s 
291218 10! 0 . s 
291220 11 I . ...... . 0 . .s . . . . . . . . . . . ..... . . . . . 
291222 121 0 . s 

- 291224 131 0 . s 
291226 141 0 . s 
291228 151 0 . s 
291230 161 0 . s 

- 291232 171 0 . s 
291234 181 0 . s 
291236 19I 0 . s 
291238 201 0 . s 

- 291240 21 I . . 0 . .s . . . . . . ..... 
291242 221 0 . s 
291244 231 0 . s 
291246 241 0 . s 

- 291248 251 0 . s 
291250 261 0 . s 
291252 271 0 . s 
291254 281 0 . s 

- 291256 291 0 . s 
291258 301 0 . s 
291300 31 I . . 0 .. .s . ...... 
291302 321 0 . s 

• 291304 331 0 . s 
291306 341 0 . s 
291308 35I 0 . s 
291310 361 0 . s 

- 291312 371 0 . s 
291314 381 0 . s 
291316 391 0 . s 
291318 401 0 . s 

- 291320 411 . .. . . . . . 0 . .s .. . .... 
291322 421 0 . s 
291324 431 0 . s 
291326 441 0 . s 

- 291328 451 0 . s 
291330 461 0 . s 
291332 471 0 . s 
291334 481 0 . s 
291336 491 0 . s 

- 291338 501 0 . s 
291340 511 . . 0 . .s. ...... 
291342 52! 0 . s 
291344 53 I 0 . s 

• 291346 541 0 . s 
291348 55! 0 . s 
291350 561 0 . s 
291352 571 0 . s 

- 291354 581 0 . s 
291356 59! 0 . s 
291358 601 0 . s 
29U.OO 61! . . 0 . .s . 

- 291402 621 0 . s 
291404 631 0 . s 
291406 641 0 . s 
291408 651 0 . s 

- 291410 661 0 . s 
291412 671 0 . s 
291414 681 0 . s 
291416 691 0 . s 

- 291418 701 0 . s 

1(3·~~1· 29H20 71I . . 0 .. .s . 
291422 72I 0 . s 
291424 731 0 . s 

- ?01.1?1; 7 AT f'l <:; 



291430 761 0 . s 
291432 771 0 . s - 291434 781 0 . s 
291436 79! 0 . s 
291438 801 0 . s 
"91UO an , ' 0 ' • ... .. 't .... .. s ..... ......... -291442 821 0 . s 
291444 831 0 . s 
291446 841 0 . s 
291448 851 0 . s - 291450 861 0 . s 
291452 871 0 . s 
291454 881 0 . s 
291456 89! 0 . s -291458 90I 0 . s 
291500 911 . . . 0 .. .s .. 
291502 92! 0 . s 
291504 931 0 . s -291506 941 0 . s 
291508 951 0 . s 
291510 961 0 . s 
291512 971 0 . s -291514 981 0 . s 
291516 991 0 . s 
291518 1001 0 . s 
291520 1011 .. . . 0 .. .s . 

• 291522 1021 0 . s 
291524 1031 0 . s 
291526 104I 0 . s 
291528 1051 0 . s -291530 1061 0 . s 
291532 107! 0 . s 
291534 1081 0 . s 
291536 109! 0 . s -291538 110! 0 . s 
291540 111! .. . 0 .. .s . 
291542 1121 0 . s 
291544 1131 0 . s 

• 291546 114! 0 . s 
291548 1151 0 . s 
291550 1161 0 . s 
291552 1171 0 . s 

• 291554 1181 0 . s 
291556 1191 0 . s 
291558 1201 0 . s 
291600 1211 • . . 0 . .. s . 

• 291602 1221 0 . s 
291604 1231 0 . s 
291606 1241 0 . s 
291608 1251 0 . s 

- 291610 126! 0 . s 
291612 1271 0 . s 
291614 1281 0 . s 
291616 1291 0 . s 

- 291618 1301 0 . s 
291620 1311 ... .. 0 . . .. .. .. . .. . . . . .S . . .... 
291622 132I 0 . s 
291624 1331 0 . s 

- 291626 1341 0 . s 
291628 1351 0 . s 
291630 1361 0 . s 
291632 1371 0 . s 

• 291634 1381 0 . s 
291636 139I 0 . s 
291638 1401 0 . s 
291640 1411 . . 0 . . ..... ... s . 

• 291642 142! 0 . s 
291644 143I 0 . s 
291646 144.1 0 . s 
291648 145. I 0 . s 

- 291650 146.1 0 . s 
291652 147.! 0 . s 
291654 148.1 0 . s 
291656 149. I 0 . s 

• 291658 150. I 0 . s 
291700 151. .I. . . 0 .. .s . 
291702 152. I 0 . s 
291704 153. I 0 . s 

- 291706 154. I 0 . s 
291708 155. I 0 . s 
291710 156. I 0 . s 
291712 157. I . 0 . s 

~?~u: - 291714 158. I 0 . s 
291716 159. . I 0 . s 
291718 160. I 0 . s 
291720 161. . I . .. 0 . .s .. . ........... 

• 291722 162. I 0 . s 



291726 164. 0 . s - 291728 165. I . 0 . s 
291730 166. . I 0 . s 
291732 167. I 0 . s 
291734 168. 0 I s -291736 169. 0 . I s 
291738 170. 0 . I s . 
291740 171. . .. 0 .. . . I . . . s .. 
291742 172. 0 . I. s -291744 173. 0 . . I s 
291746 174. 0 . . I s 
291748 175. 0 . I s 
291750 176. .0 . I s -291752 177. . 0 . I s 
291754 178. 0 . I . s 
291756 179. 0 . I s 
291758 180. 0 I s -291800 181. .. 0 .. I .. . . . . . . . . . s .. 
291802 182. 0 I . s. 
291804 183. 0 I s 
291806 184. OI .s -291808 185. I .s 
291810 186. IO .s 
291812 187. I 0 s 
291814 188. . I 0 s. -291816 189. I 0 s . 
291818 190. I. 0 s 
291820 191. .. 1. .. 0 . . . . . . .s . . ..... 
291822 192. I 0 s -291824 193. I . 0 . s 
291826 194. I . 0 s 
291828 195. I .0 s 
291830 196. . I 0 s -291832 197. . I 0. s 
291834 198. I 0 . s 
291836 199. I. 0 . s . 
291838 200. I . 0 . s 

• 291840 201. . I. . . 0 .. . s . 
291842 202. I 0 . s. 
291844 203. I 0 . s 
291846 204. I 0 . s 
291848 205. I 0 . s • 291850 206. I 0 . s 
291852 207. . I 0 . s 
291854 208. . I 0 . s 

• 291856 209. . I 0 . s 
291858 210. . I 0 . s 
291900 211. . . I . . 0 .. . .s. 
291902 212. I. 0 . s -291904 213. I. 0 . s 
291906 214. T 0 . s 4 • 

291908 215. I . 0 . s 
291910 216. I 0 . s -291912 217. I 0 . s 
291914 218. I 0 . s 
291916 219. I 0 . s 
291918 220. I 0 . s -291920 221. . I. . 0 . .. s .. 
291922 222. I 0 . s 
291924 223. I 0 . s 
291926 224. I 0 . s 
291928 225. I 0 . s -291930 226. I 0 . s 
291932 227. I 0 . s 
291934 228. I 0 . s 
291936 229. . I 0 . s • 291938 230. . I 0 . s 
291940 231. . . . I . . 0 .. .s. . .... . .... 
291942 232. . I 0 . s 
291944 233. . I 0 . s • 291946 234. . I 0 . s 
291948 235. . I 0 . s 
291950 236. . I 0 . s 
291952 237. I 0 . s -291954 238. I 0 . s 
291956 239. I 0 . s 
291958 240. I 0 . s 
292000 241. . I . . 0 .. .s. -292002 242. I. 0 . s 
292004 243. I. 0 . s 
292006 244. I. 0 . s 
292008 245. I. 0 . s 

1(3~tv3: ~- 292010 246. I. 0 . s 
292012 247. I. 0 . s 
292014 248. I. 0 . s 
292016 249. I. 0 . s 

• ?Q?01~ ?50 I 0 ~ 



292022 252. 1 . 0 • s 
• 292024 253. I . 0 • S 

292026 254. I . 0 . S 
292028 255. I . 0 . S 
292030 256. I . 0 . S 

.. 2Q~032 257, I . 0 . S 
292034 258. I . 0 . S 
292036 259. I 0 . S 
292038 260. I 0 . S 

• 292040 261. ... I. .. 0 . . .s .. 
292042 262. I 0 . S 
292044 263. I 0 . S 
292046 264. I 0 . S 

_. 292048 265. I 0 . S 
292050 266. I 0 . S 
292052 267. I 0 . S 
292054 268. I 0 . S 
292056 269. I 0 . S 

• 292058 270. I 0 . S 
292100 271 .... I. . . . 0 . . .S. 
292102 272. I 0 . S 
292104 273. I 0 . S 

• 292106 274. I 0 . S 
292108 275. I 0 . S 
292110 276. I 0 . S 
292112 277. I 0 . S 

• 292114 278. I 0 . S 
292116 279. I 0 . S 
292118 280. I 0 . S 
292120 281 ... I . . . . .. 0. . .5 .. 

.. 292122 282. I 0 . S 
292124 283. I 0 . S 
292126 284. I 0 . S 
292128 285. I 0 . S 

• 292130 286. I 0 . S 
292132 287. I 0 . S 
292134 288. I 0 . S 
292136 289. I 0 . S 

• 292138 290. I 0 . S 
292140 291 ... I. . . . . . . 0 . . .S. 
292142 292. I 0. S 
292144 293. I 0 . S 

Wt 292146 294. I 0 . S 
292148 295. I 0 . S 
292150 296. I 0 . S 
292152 297. I 0 . S 

• 292154 298. I 0 . S 
292156 299. I . . . 0 . . . S . . . . . . 
292158 300.----r----.---------.---------.-------o-.---------.---------.----s----.---------.---------.---------.---------.---------. --

-
-
-
-
-



-
-
.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

w 

--
--
-
-
• 

-
-
-
• 

• 

-
-
-

106 KK 

108 KO 

109 RD 

************** 
* * * CH3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 310. CHANNEL LENGTH 
S .0052 SLOPE 
N .025 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE TRAP CHANNEL SHAPE 

WD 2.00 BOTTOM WIDTH OR DIAMETER 

ELEMENT 

MAIN 

Z 3.00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M OT OX 

(MIN) ( FT) 

1.72 1. 34 1.30 103.33 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

4.52 369.20 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 1. 72 1.34 2.00 4.52 370.00 

VOLUME 

(IN) 

.73 

.73 

MAXIMUM 
CELERITY 

(FPS) 

2.48 

CONTINUITY SUMMARY {AC-FT)- INFLOW= .3161E+01 EXCESS= .OOOOE+OO OUTFLOW= .3149E+01 BASIN STORAGE= .1282E-01 PERCENT ERROR= .0 

*** *** *** *** *** 
HYOROGRAPH AT STATION CH3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFSL ~HR) 6-HR 24-HR 72-HR 9.97-HR 

. 17 (CFSl 4. 4 . 4. 4 . 
(INCHES .444 . 728 .728 .728 

(AC-FT 2. 3. 3. 3 . 

CUMULATIVE AREA = .08 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 110 KK * 82 * 
* * ************** 

112 KO OUTPUT CONTROL VARIABLES 
l PRNT ::1 PRHJT f"()NTR()I 



-
-
• 113 BA 

- 114 PH 

-
• 115 LS 

- 116 uo 

-
-

*** -

Q::>CAL 
IPNCH 

lOUT 
ISAV1 
ISAV2 

TIM INT 

0. HYOROGRAPH 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 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYOR0-35 ...... 
5-MIN 15-MIN 60-MIN 

. .............. TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
2-HR 3-HR 6-HR 12-HR 24-HR 2-0AY 4-0AY 7-DAY 10-DAY 

.10 .19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .00 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 

1. 
0. 

TLAG . 06 LAG 

*** 
UN IT HYDROGRAPH 

11 END-OF-PERIOD ORDINATES 
3. 3. 1. 1. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION 82 

0. 0. 0. 

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. 5.07 (CFSl 0. 0. 0. 0. 

• (INCHES .297 .297 .297 .297 
(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .00 SQ MI -
.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-117 KK 

-119 KO 

-
• 120 HC 

-
-

*** 

PEAK FLOW 
(CFS) 

5. 

************** 
* * 
* 82 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
lPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** 

HYOROGRAPH AT STATION 82 

TIME 
(HR) 
6. 17 (CFS) 

fiNCHES) 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

4. 4. 4. 
. 443 '725 7?~ 

*** 

9.97-HR 
4 . 

7?~ 



- CUMULATIVE AREA = .08 SQ MI 

- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-121 KK 

- 123 KO 

--
-

124 RS -
- 125 sv 

126 SE -127 SL 

-
128 ss 

• 

-
-
-

-

************** 
* * * RES2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
!PLOT 2 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 
tPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

STORAGE 

ELEVATION 

LOW-LEVEL OUTLET 
ELEVL 
CAREA 

COOL 
EXPL 

SPILLWAY 
CREL 

SPWID 
coow 
EXPW 

NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

17.00 INITIAL CONDITION 
.00 WORKING R AND 0 COEFFICIENT 

.0 

18.00 

• 1 

19.00 

.2 

20.00 

. 3 

21.00 

17.00 ELEVATION AT CENTER OF OUTLET 
.79 CROSS-SECTIONAL AREA 
.60 COEFFICIENT 
.50 EXPONENT OF HEAD 

20.00 SPILLWAY CREST ELEVATION 
19.00 SPILLWAY WIDTH 
2.70 WEIR COEFFICIENT 
1.50 EXPONENT OF HEAD 

COMPUTED OUTFLOW-ELEVATION DATA 

OUTFLOW 
ELEVATION 

OUTFLOW 
ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

.00 
18.00 

6.67 
20.01 

.01 
3.80 

18.00 

. 18 
6.58 

20.00 

.29 
58.90 
21.00 

3.99 
18.10 

7.12 
20.04 

.02 
3.99 

18.10 

.19 
6.67 

20.01 

4.20 4.42 4.68 4.97 
18.22 18.35 18.52 18.71 

8.22 10.26 13.55 18.38 
20.10 20.17 20.26 20.37 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.03 .04 .05 .06 
4.20 4.42 4.68 4.97 

18.22 18.35 18.52 18.71 

. 19 .19 .20 .21 
7.12 8.22 10.26 13.55 

20.04 20.10 20.17 20.26 

5.29 5.66 6.09 6.58 
18.94 19.22 19.57 20.00 

25.03 33.80 45.00 58.90 
20.50 20.64 20.81 21.00 

.07 .08 . 10 . 14 
5.29 5.38 5.66 6.09 

18.94 19.00 19.22 19.57 

.22 .24 .25 .27 
18.38 25.03 33.80 45.00 
20.37 20.50 20.64 20.81 

**********************************************************************************************************~******************** 

., HYDROGRAPH AT STATION RES2 ~ ~ .-~ ~ 

-
*********************************************************************************************************************************** 

* * DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MON HRMN ORO OUTFLOW STORAGE STAGE 

29 JUN 1200 
29 JUN 1202 
29 JUN 1204 

* * 
.0 18.0 * 29 JUN 1520 101 4. .0 18.0 * 29 JUN 1840 201 
.0 18.0 * 29 JUN 1522 102 4. .0 18.0 * 29 JUN 1842 202 
.0 18.0 * 29 JUN 1524 103 4. .0 18.0 * 29 JUN 1844 203 

• 29 JUN 1206 

1 
2 
3 
4 

0. 
4. 
4. 
4. .0 18.0 * 29 JUN 1526 104 4. .0 18.0 * 29 JUN 1846 204 

4. 
4. 
4. 
4. 

.0 

.0 

.0 

. 0 

18.2 
18.2 
18.2 
18. 1 



29 JUN 1210 6 4. .0 18.0 * 29 JUN 1530 106 4. .0 18.0 * 29 JUN 1850 206 4. .0 18. 1 - 29 JUN 1212 7 4. .0 18.0 * 29 JUN 1532 107 4. .0 18.0 * 29 JUN 1852 207 4. .0 18.1 
29 JUN 1214 8 4. . 0 18.0 * 29 JUN 1534 108 4. .0 18.0 * 29 JUN 1854 208 4. .0 18. 1 
29 JUN 1216 9 4. • 0 18.0 * 29 JUN 1536 109 4 . .0 18.0 * 29 JUN 1856 209 4. . 0 18.1 
29 JUN 1218 10 4. .0 18.0 * 29 JUN 1538 110 4. . 0 18.0 * 29 JUN 1858 210 4 . .0 18. 1 - ?:$ Jlm 1~"0. 11 " ,0 18,0 * 29 JUN 1540 111 4. .0 18.0 * 29 JUN 1900 211 4. .0 18.1 
29 JUN 1222 12 4. .0 18.0 * 29 JUN 1542 112 4. .0 18.0 * 29 JUN 1902 212 4. .0 18.1 
29 JUN 1224 13 4. . 0 18.0 * 29 JUN 1544 113 4 . .0 18.0 * 29 JUN 1904 213 4. .0 18. 1 
29 JUN 1226 14 4. . 0 18.0 * 29 JUN 1546 114 4. . 0 18.0 * 29 JUN 1906 214 4 . .0 18. 1 
29 JUN 1228 15 4. . 0 18.0 * 29 JUN 1548 115 4 . .0 18.0 * 29 JUN 1908 215 4. .0 18.1 -29 JUN 1230 16 4. .0 18.0 * 29 JUN 1550 116 4. .0 18.0 * 29 JUN 1910 216 4. . 0 18.1 
29 JUN 1232 17 4. . 0 18.0 * 29 JUN 1552 117 4 . .0 18.0 * 29 JUN 1912 217 4. .0 18.1 
29 JUN 1234 18 4. .0 18.0 * 29 JUN 1554 118 4. .0 18.0 * 29 JUN 1914 218 4. .0 18.0 
29 JUN 1236 19 4. . 0 18.0 * 29 JUN 1556 119 4 . .0 18.0 * 29 JUN 1916 219 4. .0 18.0 - 29 JUN 1238 20 4. . 0 18.0 * 29 JUN 1558 120 4 . . 0 18.0 * 29 JUN 1918 220 4. .0 18.0 
29 JUN 1240 21 4. . 0 18.0 * 29 JUN 1600 121 4 . .0 18.0 * 29 JUN 1920 221 4. . 0 18.0 
29 JUN 1242 22 4. . 0 18.0 * 29 JUN 1602 122 4 . . 0 18.0 * 29 JUN 1922 222 4 . .0 18.0 
29 JUN 1244 23 4. . 0 18.0 * 29 JUN 1604 123 4 . .0 18.0 * 29 JUN 1924 223 4. .0 18.0 -29 JUN 1246 24 4. . 0 18.0 * 29 JUN 1606 124 4 . .0 18.0 * 29 JUN 1926 224 4. .0 18.0 
29 JUN 1248 25 4. . 0 18.0 * 29 JUN 1608 125 4 . . 0 18.0 * 29 JUN 1928 225 4. .0 18.0 
29 JUN 1250 26 4. . 0 18.0 * 29 JUN 1610 126 4 . .0 18.0 * 29 JUN 1930 226 4. .0 18.0 
29 JUN 1252 27 4. . 0 18.0 * 29 JUN 1612 127 4 . . 0 18.0 * 29 JUN 1932 227 4. . 0 18.0 - 29 JUN 1254 28 4. .0 18.0 * 29 JUN 1614 128 4. . 0 18.0 * 29 JUN 1934 228 4. . 0 18.0 
29 JUN 1256 29 4. . 0 18.0 * 29 JUN 1616 129 4 . .0 18.0 * 29 JUN 1936 229 4. .0 18.0 
29 JUN 1258 30 4. . 0 18.0 * 29 JUN 1618 130 4 . .0 18.0 * 29 JUN 1938 230 4. .0 18.0 
29 JUN 1300 31 4. . 0 18.0 * 29 JUN 1620 131 4 . . 0 18.0 * 29 JUN 1940 231 4. . 0 18.0 - 29 JUN 1302 32 4. . 0 18.0 * 29 JUN 1622 132 4 . .0 18.0 * 29 JUN 1942 232 4. .0 18.0 
29 JUN 1304 33 4. . 0 18.0 * 29 JUN 1624 133 4 . .0 18.0 * 29 JUN 1944 233 4. .0 18.0 
29 JUN 1306 34 4. .0 18.0 * 29 JUN 1626 134 4. . 0 18.0 * 29 JUN 1946 234 4. .0 18.0 
29 JUN 1308 35 4. .0 18.0 * 29 JUN 1628 135 4. . 0 18.0 * 29 JUN 1948 235 4. . 0 18.0 - 29 JUN 1310 36 4. .0 18.0 * 29 JUN 1630 136 4. . 0 18.0 * 29 JUN 1950 236 4. . 0 18.0 
29 JUN 1312 37 4. . 0 18.0 * 29 JUN 1632 137 4 . . 0 18.0 * 29 JUN 1952 237 4. .0 18.0 
29 JUN 1314 38 4. . 0 18.0 * 29 JUN 1634 138 4 . . 0 18.0 * 29 JUN 1954 238 4. .0 18.0 
29 JUN 1316 39 4. . 0 18.0 * 29 JUN 1636 139 4 . . 0 18.0 * 29 JUN 1956 239 4. . 0 18.0 - 29 JUN 1318 40 4. . 0 18.0 * 29 JUN 1638 140 4 . . 0 18.0 * 29 JUN 1958 240 4. . 0 18.0 
29 JUN 1320 41 4. . 0 18.0 * 29 JUN 1640 141 4 . . 0 18.0 * 29 JUN 2000 241 4. . 0 18.0 
29 JUN 1322 42 4. . 0 18.0 * 29 JUN 1642 142 4. .0 18.0 * 29 JUN 2002 242 4. .0 18.0 
29 JUN 1324 43 4. . 0 18.0 * 29 JUN 1644 143 4 . .0 18.0 * 29 JUN 2004 243 4. . 0 18.0 -29 JUN 1326 44 4. . 0 18.0 * 29 JUN 1646 144 4. . 0 18.0 * 29 JUN 2006 244 4. . 0 18.0 
29 JUN 1328 45 4. .0 18.0 * 29 JUN 1648 145 4. .0 18.0 * 29 JUN 2008 245 4. . 0 18.0 
29 JUN 1330 46 4. . 0 18.0 * 29 JUN 1650 146 4 . . 0 18.0 * 29 JUN 2010 246 4. .0 18.0 
29 JUN 1332 47 4. . 0 18.0 * 29 JUN 1652 147 4 . . 0 18.0 * 29 JUN 2012 247 4. . 0 18.0 - 29 JUN 1334 48 4. . 0 18.0 * 29 JUN 1654 148 4 . .0 18.0 * 29 JUN 2014 248 4. . 0 18.0 
29 JUN 1336 49 4. . 0 18.0 * 29 JUN 1656 149 4 . .0 18.0 * 29 JUN 2016 249 4. . 0 18.0 
29 JUN 1338 50 4. .0 18.0 * 29 JUN 1658 150 4. .0 18.0 * 29 JUN 2018 250 4. . 0 18.0 
29 JUN 1340 51 4. . 0 18.0 * 29 JUN 1700 151 4 . . 0 18.0 * 29 JUN 2020 251 4. . 0 18.0 

• 29 JUN 1342 52 4. • 0 18.0 * 29 JUN 1702 152 4 . . 0 18.0 * 29 JUN 2022 252 4. .0 18.0 
29 JUN 1344 53 4. .0 18.0 * 29 JUN 1704 153 4. . 0 18.0 * 29 JUN 2024 253 4. .0 18.0 
29 JUN 1346 54 4. . 0 18.0 * 29 JUN 1706 154 4 . . 0 18.0 * 29 JUN 2026 254 4. . 0 18.0 
29 JUN 1348 55 4. . 0 18.0 * 29 JUN 1708 155 4 . . 0 18.0 * 29 JUN 2028 255 4. . 0 18.0 -29 JUN 1350 56 4. . 0 18.0 * 29 JUN 1710 156 4 . . 0 18.0 * 29 JUN 2030 256 4. . 0 18.0 
29 JUN 1352 57 4. . 0 18.0 * 29 JUN 1712 157 4 . . 0 18.0 * 29 JUN 2032 257 4. .0 18.0 
29 JUN 1354 58 4. . 0 18.0 * 29 JUN 1714 158 4 . . 0 18.0 * 29 JUN 2034 258 4. . 0 18.0 
29 JUN 1356 59 4. . 0 18.0 * 29 JUN 1716 159 4. .0 18.0 * 29 JUN 2036 259 4. .0 18.0 - 29 JUN 1358 60 4. . 0 18.0 * 29 JUN 1718 160 4 . . 0 18.0 * 29 JUN 2038 260 4. .0 18.0 
29 JUN 1400 61 4. . 0 18.0 * 29 JUN 1720 161 4 . .0 18.0 * 29 JUN 2040 261 4. .0 18.0 
29 JUN 1402 62 4. . 0 18.0 * 29 JUN 1722 162 4 . . 0 18.0 * 29 JUN 2042 262 4. .0 18.0 
29 JUN 1404 63 4. . 0 18.0 * 29 JUN 1724 163 4. .0 18.0 * 29 JUN 2044 263 4. .0 18.0 -29 JUN 1406 64 4. .0 18.0 * 29 JUN 1726 164 4. .0 18.0 * 29 JUN 2046 264 4. . 0 18.0 
29 JUN 1408 65 4. . 0 18.0 * 29 JUN 1728 165 4 . .0 18.0 * 29 JUN 2048 265 4. . 0 18.0 
29 JUN 1410 66 4. . 0 18.0 * 29 JUN 1730 166 4. . 0 18.0 * 29 JUN 2050 266 4. .0 18.0 
29 JUN 1412 67 4. . 0 18.0 * 29 JUN 1732 167 4 . .0 18.0 * 29 JUN 2052 267 4. .0 18.0 - 29 JUN 1414 68 4. . 0 18.0 * 29 JUN 1734 168 4. . 0 18.0 * 29 JUN 2054 268 4. . 0 18.0 
29 JUN 1416 69 4. . 0 18.0 * 29 JUN 1736 169 4 . .0 18.0 * 29 JUN 2056 269 4. . 0 18.0 
29 JUN 1418 70 4. . 0 18.0 * 29 JUN 1738 170 4. . 0 18.0 * 29 JUN 2058 270 4. . 0 18.0 
29 JUN 1420 71 4. .0 18.0 * 29 JUN 1740 171 4. .0 18.0 * 29 JUN 2100 271 4. . 0 18.0 - 29 JUN 1422 72 4. . 0 18.0 * 29 JUN 1742 172 4. .0 18.0 * 29 JUN 2102 272 4. .0 18.0 
29 JUN 1424 73 4. . 0 18.0 * 29 JUN 1744 173 4 . .0 18.0 * 29 JUN 2104 273 4. . 0 18.0 
29 JUN 1426 74 4. . 0 18.0 * 29 JUN 1746 174 4. . 0 18.0 * 29 JUN 2106 274 4. . 0 18.0 
29 JUN 1428 75 4. .0 18.0 * 29 JUN 1748 175 4. .0 18.0 * 29 JUN 2108 275 4. .0 18.0 -29 JUN 1430 76 4. .0 18.0 * 29 JUN 1750 176 4. .0 18.0 * 29 JUN 2110 276 4. . 0 18.0 
29 JUN 1432 77 4. .0 18.0 * 29 JUN 1752 177 4. .0 18.0 * 29 JUN 2112 277 4. .0 18.0 
29 JUN 1434 78 4. . 0 18.0 * 29 JUN 1754 178 4. .0 18.0 * 29 JUN 2114 278 4. .0 18.0 
29 JUN 1436 79 4. . 0 18.0 * 29 JUN 1756 179 4. .0 18.0 * 29 JUN 2116 279 4. .0 18.0 

• 29 JUN 1438 80 4. . 0 18.0 * 29 JUN 1758 180 4 . . 0 18.0 * 29 JUN 2118 280 4. . 0 18.0 
29 JUN 1440 81 4. . 0 18.0 * 29 JUN 1800 181 4. .0 18.1 * 29 JUN 2120 281 4. .0 18.0 
29 JUN 1442 82 4. . 0 18.0 * 29 JUN 1802 182 4. . 0 18.1 * 29 JUN 2122 282 4. . 0 18.0 
29 JUN 1444 83 4. . 0 18.0 * 29 JUN 1804 183 4. .0 18.1 * 29 JUN 2124 283 4. . 0 18.0 - 29 JUN 1446 84 4. . 0 18.0 * 29 JUN 1806 184 4 . . 0 18.1 * 29 JUN 2126 284 4. . 0 18.0 
29 JUN 1448 85 4. . 0 18.0 * 29 JUN 1808 185 4 . .0 18.1 * 29 JUN 2128 285 4. .0 18.0 
29 JUN 1450 86 4. .0 18.0 * 29 JUN 1810 186 4. . 0 18.2 * 29 JUN 2130 286 4. .0 18.0 
29 JUN 1452 87 4. . 0 18.0 * 29 JUN 1812 187 4 • .0 18.2 * 29 JUN 2132 287 4. . 0 18.0 -29 JUN 1454 88 4. • 0 18.0 * 29 JUN 1814 188 4. . 0 18.2 * 29 JUN 2134 288~ ~ ~~ 18.0 
29 JUN 1456 89 4. . 0 18.0 * 29 JUN 1816 189 4. . 0 18.2 * 29 JUN 2136 289 _, . 18.0 
29 JUN 1458 90 4. . 0 18.0 * 29 JUN 1818 190 4. . 0 18.2 * 29 JUN 2138 290 . 18.0 
29 JUN 1500 91 4. .0 18.0 * 29 JUN 1820 191 4. . 0 18.2 * 29 JUN 2140 291 . .0 18.0 

• 29 JUN 1502 92 d, '0 18.0 t 29 JUN 182? 1Q2 d, 0 1R ? :t: ?Q .!!!M ?H? ?Q? ~ 1P 0 



29 JUN 1506 94 4. .0 18.0 ~ 29 JUN 182o 194 4. .0 1ij.2 • 29 JUN 214b 294 4. .0 18.0 
29 JUN ,1508 95 4. .0 18~0 * 29 JUN 1828 195 4. . 0 18.2 * 29 JUN 2148 295 4. .0 . 18.0 - 29 JUN 1510 96 4. .0 18.0 * 29 JUN 1830 196 4. .0 18.2 * 29 JUN 2150 296 4. .0 18.0 
29 JUN 1512 97 4. .0 18.0 * 29 JUN 1832 197 4. .0 18.2 * 29 JUN 2152 297 4. .0 18.0 
29 JUN 1514 98 4. .0 18.0 * 29 JUN 1834 198 4. .0 18.2 * 29 JUN 2154 298 4. .0 18.0 
29 JUN 1516 99 4. .0 18.0 * 29 JUN 1836 199 4. .0 18.2 * 29 JUN 2156 299 4. . 0 18.0 - 29 JUN 1518 100 4. .0 18.0 * 29 JUN 1838 200 4. .0 18.2 * 29 JUN 2158 300 4. . 0 18.0 

* * 
*********************************************************************************************************************************** -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
4. 6.43 (CFS~ 4. 4. 4. 4. 

(INCHES .441 .727 .727 .727 - (AC-FT) 2. 3. 3. 3. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
(AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR - 0. 6.40 0. 0. 0. 0. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
(FEET) (HR) 6-HR 24-HR 72-HR 9.97-HR - 18.25 6.43 18.04 18.02 18.02 18.02 

CUMULATIVE AREA = .08 SQ MI -
--
-
• 

-
-
-
-
-
-
• 

-
-



-
-
- 0. 1. 

(I) INFLOW, 
2. ~~) OUTFLO~. 

STATION RES2 

5. 0. 0. 0. 0. 0. 0. 0. 
(S) STORAGE 

.00 .00 .00 .00 .00 .00 .00 .01 .02 .03 .04 .00 .00 
DAHRMN PER 

- 291200 
291202 
291204 
291206 

• 291208 
291210 
291212 
291214 

- 291216 
291218 
291220 
291222 

- 291224 
291226 
291228 
291230 

• 291232 
291234 
291236 
291238 

• 291240 
291242 
291244 
291246 

- 291248 
291250 
291252 
291254 

- ~~g~~ 
291300 
291302 

• 291304 
291306 
291308 
291310 

- ~~nu 
291316 
291318 
291320 

- 291322 
291324 
291326 

- 291328 291330 
291332 
291334 
291336 

• 291338 
291340 
291342 
291344 

- 291346 
291348 
291350 
291352 

• 291354 
291356 
291358 

- ~§ii~~ 
291404 
291406 
291408 

- 291410 
291412 
291414 
291416 

- 291418 
291420 
291422 
291424 

• ?!l1d7n 

11--------- --------- --------- --------- --------- --------- --------- ---------5--------- --------- --------- ---------2. I . . . 0 : . . . S . . . . 

3. I . 0 . S. 
4. OI. S 
5. I . S 
6. I . S 
7. I . S . 
8. I . S 
9. I . S 

10. I . S 
11. . . . I . .S .. 
12. I . S . 
13. I . S 
14. I . S 
15. I . S 
16. I . S 
17. I . S 
18. I . S 
19. I . S 
20. I . S 
21. . . I . . .S . 
22. I . S . 
23. I . S 
24. I . S . 
25. I . S . 
26. I . S 
27. I . S . 
28. I . S 
29. I . S 
30. I . S 
31. . . I . .S. 
32. I . S . 
33. I . S 
34. I . S 
35. I . S . 
36. I . S . 
37. ! . s 
38. I . S 
39. I . S 
40. I . S 
41. . I . . .S. 
42. I . S 
43. I . S . 
44. I . S 
45. I . S 
46. I . S 
47. I . S 
48. I . S 
49. I . S 
50. I . S 
51. . I . .S. 
52. I . S 
53. I . S . 
54. I . S 
55. I . S 
56. I . S 
57. I . S 
58. I . S 
59. I . S 
60. I . S 
61. . . . I . . . .S. 
62. I . S 
63. I . S 
64. I . S 
65. I . S . 
66. I . S 
67. I . S . 
68. I . S 
69. I . S . 
70. I . S 
71. . . I . . .S. 
72. I . S 
73. I . S 
7A T ~ 



291430 76. l . s 
291432 77. ' I . s . -291434 78. I . s 
291436 79. I . s 
291438 80. I . s 
291440 81. . . . .. .. . I . . .s . .. .... . . . .. . . .... -291442 82. I . s 
291444 83. I . s 
291446 84. I . s 
291448 85. I . s -291450 86. I . s 
291452 87. I . s 
291454 88. I . s 
291456 89. I . s -291458 90. I . s 
291500 91. . . . . .. . I . . . . . . .s .. ..... . .... 
291502 92. I . s 
291504 93. I . s • 291506 94. I . s 
291508 95. I . s 
291510 96. I . s 
291512 97. I . s -291514 98. I . s 
291516 99. I . s 
291518 100. I . s 
291520 101. . . . . . ..... I . .s. -291522 102. I . s 
291524 103. I . s 
291526 104. I . s 
291528 105. I . s -291530 106. I . s 
291532 107. I . s 
291534 108. I . s 
291536 109. I . s -291538 110. I . s 
291540 111. . . . . . . I . . .s .. . ..... 
291542 112. I . s 
291544 113. I . s -291546 114. I . s 
291548 115. I . s 
291550 116. I . s 
291552 117 . I . s • 291554 118. I . s 
291556 119. I . s 
291558 120. I . s 
291600 121. . . . . . . I . .s. . . . . . . ....... 

• 291602 122. I . s 
291604 123. I . s 
291606 124. I . s 
291608 125. I . s -291610 126. I . s 
291612 127. I . s 
291614 128. I . s 
291616 129. I . s -291618 130. I . s 
291620 131. . . . . . . I . .s. . .... 
291622 132. I . s 
291624 133. I . s -291626 134. I . s 
291628 135. I . s 
291630 136. I . s . 
291632 137. I . s . -291634 138. I . s . 
291636 139. I . s . 
291638 140. I . s . 
291640 141. . I . . s . ..... . .... -291642 142. I . s . 
291644 143. I . s . 
291646 144. I . s . 
291648 145. I . s . 

- 291650 146. I . s . 
291652 147. I . s . 
291654 148. I . s . 
291656 149. or. s . 

- 291658 150. or. s . 
291700 151. . . OI. . . . . . .s . . .... 
291702 152. 0 I s. 
291704 153. 0 I s 

- 291706 154. 0 I s 
291708 155. OI. .s 
291710 156. OI. .s 
291712 157. or. .s 

R3~3 I • 291714 158. or. .s 
291716 159. OI. . s 
291718 160. OI. . s 
291720 161. . I . s . ..... 

• ')01'1')') 1~') T ~ 



291726 164. 1 • . s -291728 165. I . . s 
291730 166. I . . s 
291732 167. I . . s 
291734 168. I . . 5 
291736 169. I . 5 -291738 170. I . s 
291740 171. I . " ...... .s. . .... 
291742 172. I . 5 
291744 173. I . 5 -291746 174. I . s 
291748 175. OI. s 
291750 176. 0 I 5 
291752 177. 0 .I s -291754 178. 0 . I 5 
291756 179. 0 . I s 
291758 180. 0 . I s 
291800 181. . 0 .. I . .s. -291802 182. 0 I s 
291804 183. 0 I . s 
291806 184. 0 I s 
291808 185. .0 I s 

- 291810 186. .0 I s 
291812 187. .0 I s 
291814 188. . 0 I s 
291816 189. . 0 I s . 

- 291818 190. . 0 I s . 
291820 191. . . . . . . ... ... . .. . 0 I . . ..... . s . 
291822 192. . 0 I s 
291824 193. • OJ s 

- 2 918 2 6 194 . . I s 
291828 195. . I s 
291830 196. .ro s 
291832 197. I 0 S. 

- 291834 198. I. 0 s. 
291836 199. 1. 0 s . 
291838 200. I . 0 s 
291840 201. I .0. ..... . s . 

- 291842 202. I . 0 s 
291844 203. I .0 s 
291846 204. I .0 s 
291848 205. I 0 s 

• 291850 206. I 0 . s 
291852 207. I 0 . s 
291854 208. I 0 .s 
291856 209. I 0 .s 

• 291858 210. I 0 s 
291900 211. ..... . . .. . . I 0 . . s . 
291902 212. ro. s 
291904 213. IO. s. 

- 291906 214. ro. S. 
291908 215. IO. s. 
291910 216. IO. s . 
291912 217. IO. s . 

- 291914 218. IO. s . 
291916 219. IO. s . 
291918 220. IO. s . 
291920 221. . IO. . .... .S. 

• 291922 222. IO . s 
291924 223. ro. s 
291926 224. IO. s 
291928 225. IO. s 

- 291930 226. I . s 
291932 227. I . s 
291934 228. I . s 
291936 229. I . s 

- 291938 230. I . s 
291940 231. I . . s . 
291942 232. I . s 
291944 233. I . s 

- 291946 234. T s . . 
291948 235. I . s 
291950 236. I . s 
291952 237. I . s 

- 291954 238. I . s 
291956 239. I . s 
291958 240. I . s 
292000 241. . . . . . . I . . .... . s . 

• 292002 242. I . s 
292004 243. I . s 
292006 244. I . s 
292008 245. I . s 

R3~'32-: •292010 246. I . s 
292012 247. I . s 
292014 248. I . s 
292016 249. I s 

• ?Q?Oi~ ?SO. l s 



292022 252. I . S 
• 292024 253. I . S 

292026 254. I . S 
292028 255. I . S 
292030 256. I . S 

• 292032 257. I . S 
292034 258. I . S 
292036 259. I . S 
292038 260. I . S 

• 292040 261. . . I . .S. 
292042 262. I . S 
292044 263. I . S 
292046 264. I . S 

• 292048 265. I . S 
292050 266. I . S 
292052 267. I . S 
292054 268. I . S 

• 292056 269. I . S 
292058 270. I . S 
292100 271. . . . I . . .S. 
292102 272. I . S 

• 292104 273. I . S 
292106 274. I . S 
292108 275. I . S 
292110 276. I . S 

• 292112 277. I . S 
292114 278. I . S 
292116 279. I . S 
292118 280. I . S 

lit 292120 281. . . I . . .S. 
292122 282. I . S 
292124 283. I . S 
292126 284. I . S 

• 292128 285. I . S 
292130 286. I . S 
292132 287. I . S 
292134 288. I . S 

• 292136 289. I . S 
292138 290. I . S 
292140 291. . I . . . . . . .S. 
292142 292. I . S 

• 292144 293. 1 . s 
292146 294. I . S 
292148 295. I . S 
292150 296. I . S 

• 292152 297. I. S 
292154 298. I . S 
292156 299. . . . I . . . . S . . . . . 
292158 300.---------.---------.---------.-------r-.---------.---------.---------.----s----.---------.---------.---------.---------. -

-
-

-
-
• 

-



-
-
.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-
-
-
-
--
-
-
• 

-
-
-
• 

-
-
-
-

129 KK 

131 KO 

132 RD 

************** 
* * * CH4 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

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 

ELEMENT 

MAIN 

Z 3.00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) ( FT) 

2. 12 1. 34 1. 70 133.33 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

4.25 387.60 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 2.12 1. 34 2.00 4.25 388.00 

VOLUME 

(IN) 

.72 

.72 

MAXIMUM 
CELERITY 

(FPS) 

2.86 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .3155E+01 EXCESS= .OOOOE+OO OUTFLOW= .3142E+01 BASIN STORAGE= .1417E-01 PERCENT ERROR= .0 

*** *** *** *** *** 
HYDROGRAPH AT STATION CH4 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) 

4. 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
6.47 (CFS) 4. 4. 4. 4. 

(INCHES~ .U1 .723 .723 .723 
(AC-FT 2. 3. 3. 3. 

CUMULATIVE AREA = .08 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 133 KK * B345 * 
* * 

135 KO 

************** 
OUTPUT CONTROL VARIABLES 1<3-)4-



-
-
-
-
--
-
-
--
--
-
-
-
-
-
-
-
-
-
-

136 BA 

137 PH 

138 LS 

139 uo 

*** 

OSCAL 
r'PNCH 

lOUT 
ISAV1 
ISAV2 

TIM INT 

0. HYOROGRAPH 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 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-0AY 4-DAY 7-DAY 10-DAY 

.10 . 19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .01 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .50 LAG 

*** 
UN IT HYDROGRAPH 

78 END-OF-PERIOD ORDINATES 
0. 1. 1. 2. 3. 4. 5. 

10. 11. 12. 12. 12. 12. 12. 
10. 9. 9. 8. 1. 6. 5. 
4. 3. 3. 3. 2. 2. 2. 
1. 1 1. 1. 1. 1. 1. I. 

0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

*** *** *** *** 
HYOROGRAPH AT STATION 8345 

5. 1. 9. 
12. 11. 11. 
5. 4. 4. 
2. 2. 1. 
1. 1. 0. 
0. 0. 0. 
0. 0. 0. 
0. 

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 

2. 5.57 (CFS) 0. 0. 0. 0. 
(INCHES~ .290 .290 .290 .290 

(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .01 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **• 

************** 
* * 140 KK * 8345 * 
* * ************** 

142 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRJNT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

143 HC HYOROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 



-
-
-
-
• 

-
-
-
• 

-
-
• 

-

• 

-
-
-
-

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS~. ~~~~ 6-HR 24-HR 72-HR 9.97-HR 

(CFS) 4. 4. 4. 4. 
(INCHES) .420 .663 .663 .663 

(AC-FT) 2. 3. 3. 3. 

CUMULATIVE AREA = .09 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

144 KK 

146 KO 

147 RS 

148 sv 
149 SE 

150 SL 

151 ss 

************** 
* * 
* RES3 * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
I PLOT 2 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRlC 

X 

STORAGE 

ELEVATION 

LOW-LEVEL OUTLET 
ELEVL 
CARE A 

COOL 
EXPL 

SPILLWAY 
CREL 

SPWID 
co ow 
EXPW 

OUTFLOW 
ELEVATION 

OUTFLOW 
ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

.00 
14.20 

.48 
15.76 

.08 

. 18 
14.20 

.33 

.42 
15.75 

.60 
42.83 
16.92 

1 NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

12.83 INITIAL CONDITION 
.00 WORKING R AND D COEFFICIENT 

.1 . 2 .4 . 7 

14.20 15.20 16.20 17.20 

13.83 ELEVATION AT CENTER OF OUTLET 
.06 CROSS-SECTIONAL AREA 
.60 COEFFICIENT 
.50 EXPONENT OF HEAD 

15.75 SPILLWAY CREST ELEVATION 
12.30 SPILLWAY WIDTH 
2.70 WEIR COEFFICIENT 
1.50 EXPONENT OF HEAD 

*** 
COMPUTED OUTFLOW-ELEVATION DATA 

.20 . 21 .23 .24 .27 
14.25 14.31 14.39 14.49 14.61 

.90 2.02 4.18 7.74 13.04 
15.81 15.88 15.98 16.11 16.27 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.09 . 10 .11 .12 .14 

.20 .21 .23 .24 .27 
14.25 14.31 14.39 14.49 14.61 

.33 .34 .35 .37 .40 

.48 .90 2.02 4.18 7. 74 
15.76 15.81 15.88 15.98 16.11 

.66 
58.54 
17.20 

.29 .32 .36 .42 
14.77 14.99 15.30 15.75 

20.42 30.24 42.83 58.54 
16.46 16.68 16.92 17.20 

. 16 . 19 .22 .24 

.29 .32 .35 .36 
14.77 14.99 15.20 15.30 

.42 .43 .48 .53 
10.49 13.04 20.42 30.24 
16.20 16.27 16.46 16.68 

*********************************************************************************************************************************** 

- "******"**********'**'**"******'****'*****'****::~:~:::::.::.::::~~: ••••• :::: ........................... t2.:2..~ ..... . - * * 



* * - 29 JUN 1200 1 0. . 1 14.2 * 29 JUN 1520 101 4. .4 16.0 * 29 JUN 1840 201 5. .4 16.0 
29 JUN 1202 2 0. . 1 14.2 * 29 JUN 1522 102 4. .4 16.0 * 29 JUN 1842 202 5. .4 16.0 
29 JUN 1204 3 0. .1 14.2 * 29 JUN 1524 103 4. .4 16.0 * 29 JUN 1844 203 5. .4 16.0 
29 JUN 1206 4 0. .1 14.3 * 29 JUN 1526 104 4. .4 16.0 * 29 JUN 1846 204 5. .4 16.0 

• 29 JUN 1208 5 0. .1 14.3 * 29 JUN 1528 105 4. .4 16.0 * 29 JUN 1848 205 5. .4 16.0 
29 JUN 1210 6 0. .1 14.4 * 29 JUN 1530 106 4. .4 16.0 * 29 JUN 1850 206 5. .4 16.0 
29 JLIN 1212 7 0. .1 14.5 * 29 JUN 1532 107 4. .4 16.0 * 29 JUN 1852 207 4. .4 16.0 
29 JUN 1214 8 0. . 1 14.6 * 29 JUN 1534 108 4. .4 16.0 * 29 JUN 1854 208 4. .4 16.0 

• 29 JUN 1216 9 0. .1 14.6 * 29 JUN 1536 109 4. .4 16.0 * 29 JUN 1856 209 4. .4 16.0 
29 JUN 1218 10 0. .2 14.7 * 29 JUN 1538 110 4. .4 16.0 * 29 JUN 1858 210 4. .4 16.0 
29 JUN 1220 11 0. . 2 14.8 * 29 JUN 1540 111 4. .4 16.0 * 29 JUN 1900 211 4. .4 16.0 
29 JUN 1222 12 0. . 2 14.8 * 29 JUN 1542 112 4. .4 16.0 * 29 JUN 1902 212 4. .4 16.0 

• 29 JUN 1224 13 0. . 2 14.9 * 29 JUN 1544 113 4. .4 16.0 * 29 JUN 1904 213 4. .4 16.0 
29 JUN 1226 14 0. . 2 15.0 * 29 JUN 1546 114 4. . 4 16.0 * 29 JUN 1906 214 4. .4 16.0 
29 JUN 1228 15 0. . 2 15.0 * 29 JUN 1548 115 4. .4 16.0 * 29 JUN 1908 215 4. .4 16.0 
29 JUN 1230 16 0. . 2 15.1 * 29 JUN 1550 116 4. .4 16.0 * 29 JUN 1910 216 4. .4 16.0 

• 29 JUN 1232 17 0. .2 15.2 * 29 JUN 1552 117 4. .4 16.0 * 29 JUN 1912 217 4. .4 16.0 
29 JUN 1234 18 0. .2 15.2 * 29 JUN 1554 118 4. .4 16.0 * 29 JUN 1914 218 4. .4 16.0 
29 JUN 1236 19 0. .2 15.3 * 29 JUN 1556 119 4. .4 16.0 * 29 JUN 1916 219 4. .4 16.0 
29 JUN 1238 20 0. . 2 15.3 * 29 JUN 1558 120 4. .4 16.0 * 29 JUN 1918 220 4 . .4 16.0 - 29 JUN 1240 21 0. . 3 15.4 * 29 JUN 1600 121 4. .4 16.0 * 29 JUN 1920 221 4 . .4 16.0 
29 JUN 1242 22 0. . 3 15.4 * 29 JUN 1602 122 4. .4 16.0 * 29 JUN 1922 222 4. .4 16.0 
29 JUN 1244 23 0. . 3 15.5 * 29 JUN 1604 123 4. .4 16.0 * 29 JUN 1924 223 4. .4 16.0 
29 JUN 1246 24 0. . 3 15.5 * 29 JUN 1606 124 4. .4 16.0 * 29 JUN 1926 224 4. .4 16.0 

• 29 JUN 1248 25 0. . 3 15.6 * 29 JUN 1608 125 4. .4 16.0 * 29 JUN 1928 225 4 . .4 16.0 
29 JUN 1250 26 0. . 3 15.6 * 29 JUN 1610 126 4. .4 16.0 * 29 JUN 1930 226 4. .4 16.0 
29 JUN 1252 27 0. .3 15.7 * 29 JUN 1612 127 4. .4 16.0 * 29 JUN 1932 227 4. .4 16.0 
29 JUN 1254 28 0. .3 15.7 * 29 JUN 1614 128 4. .4 16.0 * 29 JUN 1934 228 4. .4 16.0 - 29 JUN 1256 29 0. .3 15.8 * 29 JUN 1616 129 4. .4 16.0 * 29 JUN 1936 229 4. .4 16.0 
29 JUN 1258 30 1. . 3 15.8 * 29 JUN 1618 130 4. .4 16.0 * 29 JUN 1938 230 4. . 4 16.0 
29 JUN 1300 31 1. .3 15.8 * 29 JUN 1620 131 4. .4 16.0 * 29 JUN 1940 231 4. .4 16.0 
29 JUN 1302 32 2. .4 15.9 * 29 JUN 1622 132 4. .4 16.0 * 29 JUN 1942 232 4. . 4 16.0 

• 29 JUN 1304 33 2. .4 15.9 * 29 JUN 1624 133 4. .4 16.0 * 29 JUN 1944 233 4. .4 16.0 
29 JUN 1306 34 3. .4 15.9 * 29 JUN 1626 134 4. .4 16.0 * 29 JUN 1946 234 4. .4 16.0 
29 JUN 1308 35 3. .4 15.9 * 29 JUN 1628 135 4. .4 16.0 * 29 JUN 1948 235 4. .4 16.0 
29 JUN 1310 36 3. .4 15.9 * 29 JUN 1630 136 4. . 4 16.0 * 29 JUN 1950 236 4. .4 16.0 

• 29 JUN 1312 37 3. .4 15.9 * 29 JUN 1632 137 4. . 4 16.0 * 29 JUN 1952 237 4. .4 16.0 
29 JUN 1314 38 3. . 4 16.0 * 29 JUN 1634 138 4. . 4 16.0 * 29 JUN 1954 238 4. .4 16.0 
29 JUN 1316 39 4. .4 16.0 * 29 JUN 1636 139 4. .4 16.0 * 29 JUN 1956 239 4. .4 16.0 
29 JUN 1318 40 4. . 4 16.0 * 29 JUN 1638 140 4. .4 16.0 * 29 JUN 1958 240 4. .4 16.0 -29 JUN 1320 41 4. .4 16.0 * 29 JUN 1640 141 4. .4 16.0 * 29 JUN 2000 241 4. .4 16.0 
29 JUN 1322 42 4. .4 16.0 * 29 JUN 1642 142 4. .4 16.0 * 29 JUN 2002 242 4. . 4 16.0 
29 JUN 1324 43 4. .4 16.0 * 29 JUN 1644 143 4. .4 16.0 * 29 JUN 2004 243 4. .4 16.0 
29 JUN 1326 44 4. . 4 16.0 * 29 JUN 1646 144 4. .4 16.0 * 29 JUN 2006 244 4 . .4 16.0 

• 29 JUN 1328 45 4 . .4 16.0 * 29 JUN 1648 145 4. .4 16.0 * 29 JUN 2008 245 4. .4 16.0 
29 JUN 1330 46 4. .4 16.0 * 29 JUN 1650 146 4. .4 16.0 * 29 JUN 2010 246 4. . 4 16.0 
29 JUN 1332 47 4. .4 16.0 * 29 JUN 1652 147 4. .4 16.0 * 29 JUN 2012 247 4. .4 16.0 
29 JUN 1334 48 4. . 4 16.0 * 29 JUN 1654 148 4. .4 16.0 * 29 JUN 2014 248 4. .4 16.0 

• 29 JUN 1336 49 4. .4 16.0 * 29 JUN 1656 149 4. .4 16.0 * 29 JUN 2016 249 4. .4 16.0 
29 JUN 1338 50 4. . 4 16.0 * 29 JUN 1658 150 4. .4 16.0 * 29 JUN 2018 250 4. .4 16.0 
29 .JLIN 1340 51 4. .4 16.0 * 29 JUN 1700 151 4. .4 16.0 * 29 JUN 2020 251 4. .4 16.0 
29 JUN 1342 52 4. .4 16.0 * 29 JUN 1702 152 4. .4 16.0 * 29 JUN 2022 252 4. .4 16.0 

• 29 JUN 1344 53 4. .4 16.0 * 29 JUN 1704 153 4. .4 16.0 * 29 JUN 2024 253 4. .4 16.0 
29 JUN 1346 54 4. . 4 16.0 * 29 JUN 1706 154 4. .4 16.0 * 29 JUN 2026 254 4. .4 16.0 
29 JUN 1348 55 4. .4 16.0 * 29 JUN 1708 155 4. .4 16.0 * 29 JUN 2028 255 4. .4 16.0 
29 JUN 1350 56 4. .4 16.0 * 29 JUN 1710 156 4. .4 16.0 * 29 JUN 2030 256 4. .4 16.0 - 29 JUN 1352 57 4. .4 16.0 * 29 JUN 1712 157 4. .4 16.0 * 29 JUN 2032 257 4. .4 16.0 
29 JUN 1354 58 4. .4 16.0 * 29 JUN 1714 158 4. .4 16.0 * 29 JUN 2034 258 4. .4 16.0 
29 JUN 1356 59 4. .4 16.0 * 29 JUN 1716 159 5. .4 16.0 * 29 JUN 2036 259 4. .4 16.0 
29 JUN 1358 60 4. .4 16.0 * 29 JUN 1718 160 5. .4 16.0 * 29 JUN 2038 260 4. . 4 16.0 - 29 JUN 1400 61 4. .4 16.0 * 29 JUN 1720 161 5. .4 16.0 * 29 JUN 2040 261 4. .4 16.0 
29 JUN 1402 62 4. .4 16.0 * 29 JUN 1722 162 5. .4 16.0 * 29 JUN 2042 262 4. .4 16.0 
29 JUN 1404 63 4. .4 16.0 * 29 JUN 1724 163 5. .4 16.0 * 29 JUN 2044 263 4. .4 16.0 
29 JUN 1406 64 4. .4 16.0 * 29 JUN 1726 164 5. .4 16.0 * 29 JUN 2046 264 4. . 4 16.0 - 29 JUN 1408 65 4. .4 16.0 * 29 JUN 1728 165 5. .4 16.0 * 29 JUN 2048 265 4. .4 16.0 
29 JUN 1410 66 4. .4 16.0 * 29 JUN 1730 166 5. . 4 16.0 * 29 JUN 2050 266 4. . 4 16.0 
29 JUN 1412 67 4. .4 16.0 * 29 JUN 1732 167 5. .4 16.0 * 29 JUN 2052 267 4. .4 16.0 
29 JUN 1414 68 4. . 4 16.0 * 29 JUN 1734 168 6. .4 16.0 * 29 JUN 2054 268 4. . 4 16.0 
29 JUN 1416 69 4. .4 16.0 * 29 JUN 1736 169 6. .4 16.0 * 29 JUN 2056 269 4. .4 16.0 - 29 JUN 1418 70 4. .4 16.0 * 29 JUN 1738 170 6. . 4 16.0 * 29 JUN 2058 270 4. .4 16.0 
29 JUN 1420 71 4. . 4 16.0 * 29 JUN 1740 171 6. .4 16.0 * 29 JUN 2100 271 4. .4 16.0 
29 JUN 1422 72 4. .4 16.0 * 29 JUN 1742 172 6. .4 16.0 * 29 JUN 2102 272 4. .4 16.0 
29 JUN 1424 73 4. .4 16.0 * 29 JUN 1744 173 6. .4 16.0 * 29 JUN 2104 273 4. .4 16.0 - 29 JUN 1426 74 4. .4 16.0 * 29 JUN 1746 174 6. .4 16.0 * 29 JUN 2106 274 4. .4 16.0 
29 JUN 1428 75 4. .4 16.0 * 29 JUN 1748 175 5. .4 16.0 * 29 JUN 2108 275 4. .4 16.0 
29 JUN 1430 76 4. .4 16.0 * 29 JUN 1750 176 5. .4 16.0 * 29 JUN 2110 276 4. .4 16.0 
29 JUN 1432 77 4. .4 16.0 * 29 JUN 1752 177 5. .4 16.0 * 29 JUN 2112 277 4. .4 16.0 - 29 JUN 1434 78 4. . 4 16.0 * 29 JUN 1754 178 5. .4 16.0 * 29 JUN 2114 278 4. .4 16.0 
29 JUN 1436 79 4. .4 16.0 * 29 JUN 1756 179 5. .4 16.0 * 29 JUN 2116 279 4. .4 16.0 
29 JUN 1438 80 4. .4 16.0 * 29 JUN 1758 180 5. .4 16.0 * 29 JUN 2118 280 4. . 4 16.0 
29 JUN 1440 81 4. .4 16.0 * 29 JUN 1800 181 5. .4 16.0 * 29 JUN 2120 281 4. .4 16.0 - 29 JUN 1442 82 4. . 4 16.0 * 29 JUN 1802 182 5. .4 16.0 * 29 JUN 2122 282 1 4 16.0 
29 JUN 1444 83 4. .4 16.0 * 29 JUN 1804 183 5. .4 16.0 * 29 JUN 2124 283 . . 16.0 
29 JUN 1446 84 4. .4 16.0 * 29 JUN 1806 184 5. .4 16.0 * 29 JUN 2126 284 ~ 4 -) 11 16.0 
29 JUN 1448 85 4. .4 16.0 * 29 JUN 1808 185 5. .4 16.0 * 29 JUN 2128 285 . .4 16.0 - "'1'1 II 1~1 ~ A 1: 1'1 I)¢ ~ A 1¢ l'l 'Ill "10 Ill" 1011'1 10C: 1: A 1 C: l'l :t "10 111~1 '11 ?l'l 'IOC: 1c: n 



29 JUN 1454 88 4. . 4 16.0 * 29 JUN 1814 188 5 • .4 16.0 * 29 JUN 2134 288 4. .4 ·'16.0 - 29 JUN 1456 89 4. • 4 16.0 * 29 JUN 1816 189 5 . .4 16.0 * 29 JUN 2136 289 4. .4 16.0 ' 
29 JUN 1458 90 4. .4 16.0 * 29 JUN 1818 190 5. .4 16.0 * 29 JUN 2138 290 4. .4 16.0 
29 JUN 1500 91 4. .4 16.0 * 29 JUN 1820 191 5. .4 16.0 * 29 JUN 2140 291 4. .4 16.0 
29 JUN 1502 92 4. .4 16.0 * 29 JUN 1822 192 5. .4 16.0 * 29 JUN 2142 292 4. .4 16.0 - 29 JUN 1504 93 4. .4 16.0 * 29 JUN 1824 193 5. .4 16.0 * 29 JUN 2144 293 4. .4 16.0 
29 JUN 1506 94 4. . 4 16.0 * 29 JUN 1826 194 5 . .4 16.0 * 29 JUN 2146 294 4. .4 16.0 
29 JUN 1508 95 4. .4 16.0 * 29 JUN 1828 195 5. .4 16.0 * 29 JUN 2148 295 4. .4 16.0 
29 JUN 1510 96 4. . 4 16.0 * 29 JUN 1830 196 5 . .4 16.0 * 29 JUN 2150 296 4. .4 16.0 - 29 JUN 1512 97 4. .4 16.0 * 29 JUN 1832 197 5. .4 16.0 * 29 JUN 2152 297 4. .4 16.0 
29 JUN 1514 98 4. . 4 16.0 * 29 JUN 1834 198 5 . .4 16.0 * 29 JUN 2154 298 4. .4 16.0 
29 JUN 1516 99 4. . 4 16.0 * 29 JUN 1836 199 5 . .4 16.0 * 29 JUN 2156 299 4. .4 16.0 
29 JUN 1518 100 4. . 4 16.0 * 29 JUN 1838 200 5 . .4 16.0 * 29 JUN 2158 300 4. .4 16.0 

* * .. *********************************************************************************************************************************** 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR - 6. 5.63 ~CFSl 4. 4. 4. 4. 
(IN HES .420 .606 .606 .606 

(AC-FT 2. 3. 3. 3. -PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
(AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR 

0. 5.60 0. 0. 0. 0. -. PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
(FEET) (HR) 6-HR 24-HR 72-HR 9.97-HR 
16.04 5.63 15.99 15.88 15.88 15.88 

• CUMULATIVE AREA = .09 SQ MI 

-
-
-
-
-
-

-
-
- 'R3-38 -



-
- STATION RES3 

(I) INFLOW, (0) OUTFLOW 
0. 1. 2. 3. 4. 5. 6. 0. 0. 0. - (S) STORAGE 
.0 .0 .0 .0 .0 .0 .0 .1 .2 .3 

OAHRMN PER 

0. 

.4 

0. 

• 0 

0. 

• 0 

_. 291200 
...... 291202 

291204 
291206 

11---------.---------.---------.---------.---------.---------.-------s-.---------.---------.---------.---------.---------. 

• 291208 
291210 
291212 
291214 

- 291216 
291218 
291220 
291222 

- 291224 
291226 
291228 
291230 

• 291232 
291234 
291236 
291238 
291240 

- 291242 
291244 
291246 
291248 

• 291250 
29i252 
291254 
291256 

- 291258 
291300 
291302 

- 291304 
291306 
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 
291414 
291416 

- 291418 
291420 
291422 
291424 

- ?Q1A?f\ 

2. I 
3. 0 
4. 0 
5. 0 
6. 0 
7. 0 
8. 0 
9. 0 

10. 0 
11. .0 .. 
12. 0 
13. 0 
14. 0 
15. 0 
16. 0 
17. 0 
18. 0 
19. 0 
20. 0 
21 .. 0 .. 
22. 0 
23. 0 
24. 0 
25. 0 
26. 0 
27. 0 
28. 0 
29. 0 
30. 0. 
31. . 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. . 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49 . 
50. 
51. . 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. . 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. . 
72. 
73. 
7A 

. I 

I . 
I . 
I . 
I . 

. . I . . . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 

. . I . . 
I . 
I . 
I . 
! . 
I . 
I . 
r . 
I . 
I . 

. 0. . . . I .. 
0. I . 

0 I . 
0 . I . 

0 I . 
. 0 I . 

0 I . 
0 I . 
0 I . 

. 0 I . 
• •••• OI •• 

OI . 
OI . 

I . 
I . 
I . 
I . 
I . 
I . 
I . 

. . I . . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 

. I . . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 
I . 

. I . 

. . . . I . . 
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T 
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291430 76. 
- 291432 77. 

291434 78. 

~~un ~5: 
291440 81 •• 

- 291442 82. 
291444 83. 
291446 84. 
291448 85. 

- 291450 86. 
291452 87. 
291454 88. 
291456 89. 

- 291458 90. 
291500 91. 
291502 92. 

• 291504 93. 
291506 94. 
291508 95. 
291510 96. 

- 291512 97. 
291514 98. 
291516 99. 
291518 100. 

- 291520 101. . 
291522 102. 
291524 103. 
291526 104. 

• 291528 105. 
291530 106. 
291532 107. 
291534 108. 

• 291536 109. 
291538 110. 
291540 111. . 
291542 112. 

- 291544 113. 
291546 114. 
291548 115. 
291550 116. 
291552 117. 

- 291554 118. 
291556 119. 
291558 120. 
291600 121 .. 

• 291602 122. 
291604 123. 
291606 124. 
291608 125. 

- 291610 126. 
291612 127. 
291614 128. 
291616 129. 

- 291618 130. 
291620 131. 
291622 132. 
291624 133. 

- 291626 134. 
291628 135. 
291630 136. 
291632 137. 

- 291634 138. 
291636 139. 
291638 140. 
291640 141. 

- 291642 142. 
291644 143. 
291646 144. 
291648 145. 

- 291650 146. 
291652 147. 
291654 148. 
291656 149. 

- 291658 150. 
291700 151. 
291702 152. 
291704 153. 

- 291706 154. 
291708 155. 
291710 156. 
291712 157. 

- 291714 158. 
291716 159. 
291?19 160. 
291720 161. 

• ?Q1'1?? iR? 

I . 
I . 
I . 
I . 
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291726 164. . 0 I s . -291728 165. 0 I s . 
291730 166. 01 s . 
~§HU iU: 0 I s . 

0 I s . 
291736 169. I s . -291738 170. I s . 
291740 171. . . . I . . • . s .. 
291742 172. IO s . 
291744 173. IO s . -291746 174. IO s . 
291748 175. I 0 s . 
291750 176. . I 0 s . 

• 291752 177. . IO s . 
291754 178. . I 0 s . 
291756 179. I 0 s . 
291758 180. IO s . 

• 291800 181 .... . IO .. . s .. ' .... 
291802 182. IO s . 
291804 183. I s . 
291806 184. IO s . -291808 185. IO s . 
291810 186. IO s . 
291812 187. IO s . 
291814 188. I. s . -291816 189. I. s . 
291818 190. I. s . 
291820 191. . I. . . s .. 
291822 192. I. s . 

• 291824 193 . L s . 
291826 194. IO. s . 
291828 195. IO. s . 
291830 196. I . s . -291832 197. I . s . 
291834 198. IO . s . 
291836 199. IO . s . 
291838 200. I s . -291840 201 .. . IO. . s .. . .... 
291842 202. IO s . 
291844 203. IO s . 
291846 204. IO s . -291848 205. IO s . 
291850 206. IO s . 
291852 207. IO s . 
291854 208. IO s . 

• 291856 209 . IO s . 
291858 210. IO s . 
291900 211. .. • . IO . . s . 
291902 212. I s -291904 213. . IO s 
291906 214. . IO s 
291908 215. . IO s 
291910 216. . I s -291912 217. . I s 
291914 218. . I s 
291916 219. . IO s 
291918 220. .IO s -291920 221 .. .IO . . .s .. 
291922 222. .IO s 
291924 223. . I s 
291926 224. . I s 
291928 225. . I s • 291930 226. . I s 
291932 227. . I s 
291934 228. . I s 

• 291936 229. IO s 
291938 230. IO s 
291940 231. . . . . . . . IO. .s . 
291942 232. IO s 
291944 233. I s 

- 291946 234. I s 
291948 235. I s 
291950 236. I s 

-291952237. I s 
291954 238. I s 
291956 239. I s 
291958 240. I s 
292000 241 .... . I . .s. 

• 292002 242. I s 
292004 243. I s 
292006 244. I s 
292008 245. I s 

- 292010 246. I s 

':R~~4-I 292012 247. I s 
292014 248. I s 
292016 249. I s 

• ')0')1'110 ?~n T ~ 



292022 252. I S . 
• 292024 253. I S 

292026 254. I S . 
292028 255. I S . 
292030 256. I S . 

• 292032 257. I S • 
292034 258. I S . 
292036 259. I S . 
292038 260. IO S . 

• 292040 261. . .IO . .S. 
292042 262. IO S . 
292044 263. I. s 

~§~~u ~~t L ~ ~ 
._ 292050 266. I. S 

292052 267. I. S 
292054 268. I. S . 
292056 269. I. S . 

• 292058 270. I. S . 
292100 271. . . . . I. . . .s. 
292102 272. I. s . 
292104 273. I. s . 

._ 292106 274. I. S . 
292108 275. I. S . 
292110 276. I. .I 5 
292112 277. I. S . 

- 292114 278. I. s 
292116 279. I. S 
292118 280. I. S 
292120 281. . .I. .S . 

• 292122 282. I. s . 
292124 283. I. S . 
292126 284. I. s . 
292128 285. I. S 

- 292130 286. I. s . 
292132 287. I. S 
292134 288. I. S 
292136 289. I. S . 

- 292138 290. I. s . 
292140 291. . .I. . .s. 
292142 292. I. S 
292144 293. I. S 

- 292146 294. I. s 
292148 295. I. S . 
292150 296. I. S 
292152297. I. s 

.. 292154 298. I. s . 
292156 299. . . . I. . . . . . S . . . 
292158 300.---------.---------.---------.--------I.---------.---------.---------.---------.---------.------s--.---------.---------. --

-
-
-
-
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- RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND - TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

• HYDROGRAPH AT OF1 1. 5.60 0. 0. 0. .02 

ROUTED TO CH1 1. 5.67 0. 0. 0. .02 - HYDROGRAPH AT A2 1. 5.50 0. 0. 0. .01 

2 COMBINED AT A2 1. 5.63 0. 0. 0. .02 

• ROUTED TO ST1 1. 5.77 0. 0. 0. .02 

HYDROGRAPH AT A3 1. 5.53 0. 0. 0. .01 - 2 COMBINED AT A3 2. 5.70 0. 0. 0. .03 

HYDROGRAPH AT OF2 1. 6.00 0. 0. 0. .02 - ROUTED TO CH2 1. 6.07 0. 0. 0. .02 

HYDROGRAPH AT OF3 0. 6.10 0. 0. 0. .00 - 2 COMBINED AT OF3 1. 6.07 0. 0. 0. .02 

2 COMBINED AT OF3 3. 5.77 1. 0. 0. .05 - HYDROGRAPH AT A1 3. 5.87 1. 0. 0. .03 

2 COMBINED AT A1 5. 5.80 2. 1. 1. .08 - ROUTED TO P1 5. 5.83 1. 1. 1. .08 

HYDROGRAPH AT 81 0. 5.07 0. 0. 0. .00 - 2 COMBINED AT 81 5. 5.83 2. 1. 1. .08 

ROUTED TO RES1 5. 6.13 4. 4. 4. .08 20.02 6.13 - ROUTED TO CH3 5. 6.17 4. 4. 4. .08 

HYDROGRAPH AT 82 0. 5.07 0. 0. 0. .00 - 2 COMBINED AT 82 5. 6. 17 4. 4. 4. .08 

ROUTED TO RES2 4. 6.43 4. 4. 4. .08 18.25 6.43 - ROUTED TO CH4 4. 6.47 4. 4. 4. .08 

HYDROGRAPH AT 8345 2. 5.57 0. 0. 0. . 01 - 2 COMBINED AT 8345 6. 5.57 4. 4. 4. .09 

ROUTED TO RES3 6. 5.63 4. 4. 4. .09 16.04 5.63 -
-
-
-
- 1(3-4-) 
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SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) - INTERPOLATED TO 

COMPUTATION INTERVAL 
ISTAQ ELEMENT OT PEAK TIME TO VOLUME OT PEAK TIME TO VOLUME 

PEAK PEAK - (MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (rN) 

CH1 MANE 2.00 .90 342.00 .12 2.00 .90 342.00 . 12 -CONTINUITY SUMMARY (AC-FT)- INFLOW= .1113E+OO EXCESS= .OOOOE+OO OUTFLOW= .1101E+OO BASIN STORAGE= .1379E-02 PERCENT ERROR= -.1 - ST1 MANE 2.00 1.48 346.00 .14 2.00 1.48 346.00 . 14 

_, CONTINUITY SUMMARY (AC-FT) - INFLOW= . 1766E+OO EXCESS= .OOOOE+OO OUTFLOW= . 1737E+OO BASIN STORAGE= .2918E-02 PERCENT ERROR= .0 

CH2 MANE 2.00 .70 364.00 . 11 2.00 .70 364.00 .11 -CONTINUITY SUMMARY (AC-FT)- INFLOW= .1157E+OO EXCESS= .OOOOE+OO OUTFLOW=. 1146E+OO BASIN STORAGE= .1229E-02 PERCENT ERROR= -.1 - P1 MANE 1.60 5.18 350.47 .17 2.00 5.18 350.00 . 17 

_. CONTINUITY SUMMARY (AC-FT)- INFLOW= .7442E+OO EXCESS= .OOOOE+OO OUTFLOW= .7423E+OO BASIN STORAGE=. 1955E-02 PERCENT ERROR= .0 

CH3 MANE 1. 30 4.52 369.20 .73 2.00 4.52 370.00 .73 

CONTINUITY SUMMARY (AC-FT)- INFLOW= .3161E+01 EXCESS= .OOOOE+OO OUTFLOW= .3149E+01 BASIN STORAGE= .1282E-01 PERCENT ERROR= .0 

- CH4 MANE 1. 70 4.25 387.60 .72 2.00 4.25 388.00 .72 

.. CONTINUITY SUMMARY (AC-FT)- INFLOW= .3155E+01 EXCESS= .OOOOE+OO OUTFLOW= .3142E+01 BASIN STORAGE= .1417E-01 PERCENT ERROR= .0 

-*** NORMAL END OF HEC-1 *** -
-
-
-
-
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... ***************************************** 

* * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
*************************************** 
* * 
* U.S. ARMY CORPS OF ENGINEERS * * SEPTEMBER 1990 *' * HYDROLOGIC ENGINEERING CENTER * ., * VERSION 4.0 * * 609 SECOND STREET * 

* * * DAVIS, CALIFORNIA 95616 * * RUN DATE 07/01/1994 TIME 20:14:45 * 
* * 

* (916) 756-1104 * * * ... ***************************************** *************************************** 

-

-

-
-
• 

-
-
-
-
-
-

X X XXX X XXX XXX XX X 
X X X X X XX 
X X X X X 
XXX XXX X xxxx X XX XXX X 
X X X X X 
X X X X X X 
X X xxxxxxx XXX XX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

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 

R4-l 



-- HEC-1 INPUT PAGE 1 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 - 1 ID GRAND VIEW SUBDIVISION 
2 ID DEVELOPED CONDITION 
3 ID 100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-0-F DATA) 
4 IT 2 29JUN94 1200 300 
5 IO 5 2 0 

* ********** 
6 KK OF1 - 7 KM Basin runoff calculation for OF1 
8 KO 3 1 0 1 21 
9 BA 0.0175 

10 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01 
• 11 LS 91 

12 UD 0.304 
* ********** - 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 - * ********** 
17 KK A2 
18 KM Basin runoff calculation for A2 - 19 KO 3 1 0 1 21 
20 BA 0.0051 
21 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01 
22 LS 95 - 23 UD 0.293 

* ********** 
24 KK A2 - 25 KM Combining two hydrographs at control point CP3 
26 KO 3 1 0 1 21 
27 HC 2 

* ********** - 28 KK ST1 
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 34.77 34.81 

* ********** 
35 KK A3 
36 KM Basin runoff calculation 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 
40 LS 95 - 41 UD 0.316 

* ********** 

-
-
-
- K4-2-

-



-
- HEC-1 INPUT PAGE 2 

LINE ID •...... 1 ....... 2 ..•.... 3 ....... 4 .•...•. 5 ....... 6 ..•.... 7 ......• 8 ....... 9 ...... 10 - 42 KK A3 
43 KM Combining two hydrographs at control point CP4 
44 KO 3 1 0 1 21 - 45 HC 2 

* ********** 
46 KK OF2 
47 KM Basin runoff calculation for OF2 
48 KO 3 1 0 1 21 
49 BA 0.0187 
50 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01 - 51 LS 91 
52 uo 0.478 

* ********** - 53 KK CH2 
54 KM Muskingum-Cunge channel routing from CP2 to CP4 
55 KO 3 1 0 1 21 
56 RD 630 0.013 0.025 TRAP 2 3 - * ********** 
57 KK OF3 
58 KM Basin runoff calculation for OF3 - 59 KO 3 1 0 1 21 
60 BA 0.0048 
61 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01 
62 LS 88 - 63 UD 0.478 

* ********** 
64 KK OF3 - 65 KM Combining two hydrographs at control point CP4 
66 KO 3 1 0 1 21 
67 HC 2 

* ********** - 68 KK OF3 
69 KM Combining two hydrographs at control point CP4 
70 KO 3 1 0 1 21 - 71 HC 2 

* ********** 
72 KK A1 - 73 KM Basin runoff calculation for A1 
74 KO 3 1 0 1 21 
75 BA 0.0291 
76 PH 0 0.39 0.76 1.34 1.40 1.44 1. 56 1. 69 2.01 - 77 LS 95 
78 UD 0.510 

* ********** -
-
-
-
-
- R4-3 
-



- HEC-1 INPUT PAGE 3 

LINE 10 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 •...... 6 ....... 7 ....... 8 ....... 9 ...... 10 - 79 KK A1 
80 KM Combining two hydroaraphs at control point CP4 - 81 KO 3 1 ~0 1 21 
82 HC 2 

* ********** - 83 KK P1 
84 KM Muskingum-Cunge channel routing from CP4 to CPS 
85 KO 3 1 0 1 21 
86 RD S2S 0.0060 0.01S CIRC 3.0 

* ********** - 87 KK 81 
88 KM Basin runoff calculation for B1 - 89 KO 3 1 0 1 21 
90 BA 0.0005 
91 PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1. 69 2.01 
92 LS 96 - 93 UD 0.037 

* ********** 
94 KK 81 
95 KM Combining two hydrographs at control point CPS - 96 KO 3 1 0 1 21 
97 HC 2 

* ********** - 98 KK RES1 
99 KM Reservoir routing operation 

100 KO 1 2 0 21 
101 RS 1 ELEV 18.6 - 102 sv 0.0092 0.0613 0.1637 0.3107 0.4578 
103 SE 19.6 20.6 21.6 22.6 23.6 
104 SL 18.6 0.79 0.6 0.5 
10S ss 22.6 19.0 2.7 1.5 - * ********** 
106 KK CH3 
107 KM Muskingum-Cunge channel routing from CPS to CP6 
108 KO 3 1 0 1 21 
109 RD 310 0.0052 0.025 TRAP 2 3 

* ********** - 110 KK 82 
111 KM Basin runoff calculation for 82 
112 KO 3 1 0 1 21 
113 BA 0.0005 - 114 PH 0 0.39 0.76 1. 34 1.40 1.44 1.56 1.69 2.01 
115 LS 96 
116 UD 0.037 

* ********** -
-
-
-



-
-
-
----
-
-
-
-
-
-
---
• 

-
-
-

HEC-1 INPUT PAGE 4 

LINE 10 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

117 
118 
119 
120 

121 
122 
123 
124 
125 
126 
127 
128 

129 
130 
131 
132 

133 
134 
135 
136 
137 
138 
139 

140 
141 
142 
143 

144 
145 
146 
147 
148 
149 
150 
151 

152 

KK 82 
KM Combining two hydrographs at control point 
KO 3 1 0 1 21 

CP6 

HC 2 
* ********** 
KK RES2 
KM Reservoir routing operation 
KO 1 2 0 21 
RS 1 ELEV 17 . 0 
sv 0.0150 0.0768 0.184 0.2916 
SE 18.0 19.0 20.0 21.0 
SL 17.0 0.79 0.6 0.5 
ss 20.0 19.0 2.7 1.5 
* ********** 
KK CH4 
KM Muskingum-Cunge channel routing from 
KO 3 1 0 1 21 

CP6 to CP7 

RD 400 0.0079 0.025 TRAP 2 3 
* ********** 
KK 8345 
KM Basin runoff calculation for 8345 
KO 3 1 0 1 21 
BA 0.0132 
PH 0 0.39 0.76 1.34 1.40 1.44 1.56 1.69 2.01 
LS 96 
uo 0.323 
* ********** 
KK 8345 
KM Combining two hydrographs at control point 
KO 3 1 0 1 21 

CP7 

HC 2 
* ********** 
KK RES3 
KM Reservoir routing operation 
KO 1 2 0 21 
RS 1 ELEV 12.83 
SV 0.0817 0.2218 0.4160 0.6632 
SE 14.2 15.2 16.2 17.2 
SL 13.83 0.0625 0.6 0.5 
ss 15.75 14.0 2.7 1.5 
* ********** zz 

1<4--5 
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-
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-
-
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***************************************** 
* * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* SEPTEMBER 1990 * * VERSION 4.0 * 
* * * RUN DATE 07/01/1994 TIME 20:14:45 * 
* * ***************************************** 

5 10 

IT 

GRAND VIEW SUBDIVISION 
DEVELOPED CONDITION 
100 YEAR 24 HOUR STORM (GRANO JUNCTION URBANIZED AREA 0-0-F DATA) 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
!PLOT 2 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

I DATE 
!TIME 

NO 
NDDATE 
NO TIME 
I CENT 

2 
29JUN94 

1200 
300 

29JUN94 
2158 

19 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

ENGLISH UN ITS 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
NUMBER OF HYOROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

.03 HOURS 
9.97 HOURS 

DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH. ELEVATION 
FLOW 

SQUARE MILES 
INCHES 

STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

*************************************** 
* * * U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * * 609 SECOND STREET * 
* DAVIS. CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * *************************************** 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 6 KK * OF1 * 
* * ************** 

8 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

• 9 BA 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA - 10 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . - 5-MIN 15-MIN 60-MIN 

.39 .76 1.34 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-0AY 7-0AY 10-0AY 
1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

STORM AREA= .02 
'R.4--~ 
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-
-
-
-
-
-
-
-
--
-
-
-
-
-
--
• 

-
-
-
-

CRVNBR 
RTIMP 

91.00 CURVE.NUMBER 
.00 PERCENT IMPERVIOUS AREA 

12 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .30 LAG 

*** 
UN IT HYDROGRAPH 

48 END-OF-PERIOD ORDINATES 
1. 3. 5. 9. 13. 18. 22. 

25. 24. 22. 19. 16. 13. 11. 
6. 5. 4. 3. 3. 2. 2. 
1. 1. 1. 1. 1. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

*** *** *** *** *** 
HYDROGRAPH AT STATION OF1 

TOTAL RAINFALL = 1.65, TOTAL LOSS= .79, TOTAL EXCESS= .87 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

14. 5.33 (CFS~ 2. 1 . 1. 1. 
(INCHES .861 .861 .861 .861 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .02 SQ MI 

25. 26. 26. 
9. 8. 7. 
2. 1. 1. 
0. 0. 0. 
0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

13 KK 

15 KO 

16 RD 

************** 
* * 
* CH1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
!SAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS 

HYOROGRAPH ROUTING DATA 

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 

ELEMENT 

MAIN 

Z 3.00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) (FT) 

2.60 1.34 2.00 253.33 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

13.80 322.00 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 2.60 1.34 2.00 13.80 322.00 

VOLUME 

(IN) 

.86 

.86 

MAXIMUM 
CELERITY 

(FPS) 

4.49 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8035E+OO EXCESS= .OOOOE+OO OUTFLOW= .8017E+OO BASIN STORAGE= .2569E-02 PERCENT ERROR= -.1 

*** *** *** *** *** R4--7 
('1./1 
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tJtAK FLOW 
(CFS) · . 

14. (CFSl (INCHES 
(AC-FT 

6-HR 
2. 

.859 
1. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

1. 1. 
.859 .859 

1. 1. 

.02 SQ MI 

9.97-HR 
1. 

.859 
1. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

17 KK 

19 KO 

20 BA 

21 PH 

22 LS 

23 UD 

*** 

************** 
* * * A2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION DATA 

rlf~PH1S HJR O·"PERCENT HYPOHiETICAL STORM 
..... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .01 

. 11 INITIAL ABSTRACTION 
95.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .29 LAG 

*** 
UN IT HYOROGRAPH 

46 END-OF-PERIOD ORDINATES 
0. 1. 2. 3. 4. 6. 7. 
7. 7. 6. 5. 4. 4. 3. 
2. 1. 1. 1. 1. 1. 1. 
0. 0. 0. 0. 0. 0. 0. 
D. 0. 0. 0. 0. D. 

*** *** *** *** 
HYOROGRAPH AT STATION A2 

8. 8. 8. 
2. 2. 2. 
0. 0. 0. 
0. 0. 0. 

TOTAL RAINFALL = 1.65, TOTAL LOSS= .50. TOTAL EXCESS = 1.16 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

5. 5.30 (CFSl 1. 0. 0. 0. 
(INCHES 1.149 1.149 1.149 1. 149 

(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .01 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

24 KK 

************** 
* * 
* 
* 

A2 * 
* 



- 26 KO 

-
OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 - 27 HC HYDROGRAPH COMBINATION 
, ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE - *** 

*** *** *** *** *** - HYOROGRAPH AT STATION A2 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW - (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
19. 5.37 (CFS) 2. 1. 1. 1. - (INCHES) .924 .924 .924 .924 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .02 SQ MI 

-
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

28 KK -
30 KO -

--
- 31 RD 

32 RC -
--34 RY 

33 RX 

• 

-
-

************** 
* * * ST1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 

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 ---

ELEVATION 34.86 34.78 34.53 34.40 34.53 34.65 34.77 34.81 
DISTANCE 100.00 104.00 105.00 105.00 106.50 112.50 118.50 120.50 

*** 
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 34.55 34.57 

STORAGE .01 .02 .02 .03 .04 .04 .05 .06 
OUTFLOW .76 1.16 1.68 2.30 3.04 3.90 4.86 5.95 

ELEVATION 34.64 34.67 34.69 34.71 34.74 34.76 34.79 34.81 

._ ****** WARNING ****** 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
DISCHARGE VALUE CALCULATED. INCREASE ELMAX ON THE RC RECORD OR MAKE THE CROSS 

~ ~~~TTnN I ARr,~p 

.01 . 01 

.32 .50 
34.59 34.62 

.07 .08 
7.32 8.87 

34.84 34.86 



~UM~UltU MUSKlNGUM-GUNGE PA~AMEIERS - COMPUTATION TIME STEP 
ELEMENT ALPHA M DT ox PEAK 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= . 1114E+01 EXCESS= .OOOOE+OO OUTFLOW= . 1110E+01 BASIN STORAGE= .5794E-02 PERCENT ERROR= -.2 

- *** *** *** *** *** 
HYDROGRAPH AT STATION ST1 - PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
19. 5.43 (CFSl 2. 1. 1. 1. - (INCHES . 921 .921 .921 .921 

(AC-FT 1. 1. 1. 1. 

CUMULATIVE AREA = .02 SQ MI -
.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- 35 KK 

- 37 KO 

-
-
-

38 BA -
39 PH 

• 

- 40 LS -
41 UD -

-.. 
- :+:;+::+: 

************** 
* * * A3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... 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 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .01 

. 11 INITIAL ABSTRACTION 
95.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .32 LAG 

*** 
UNIT HYDROGRAPH 

49 END-OF-PERIOD ORDINATES 
0. 1. 1. 2. 4. 5. 6. 
8. 7. 7. 6. 5. 4. 4. 
2. 2. 1. 1. 1. 1. 1. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

:+'U *** *** *** 

7. 8. 8. 
3. 3. 2. 
1. 1. 0 . 
0. 0. 0. 
0. 0. 

1(4-10 
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TOTAL RAINFALL = 
PEAK FLOW TIME 

(CFS) (HR) 
5. 5.33 

HYOROGRAPH AT STATION A3 
1.65, TOTAL LOSS= 

6-HR 
(CFS) 1. 

(INCHES) 1.148 
(AC-FT) 0. 

CUMULATIVE AREA = 

.50, TOTAL EXCESS = 
MAXIMUM AVERAGE FLOW 

24-HR 72-HR 
0. 0. 

1.148 1.148 
0. 0. 

.01 SQ MI 

1.16 

9.97-HR 
0. 

1.148 
0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 42 KK * A3 * 
* * ************** 

44 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYOROGRAPH 

lOUT 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 

45 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** *** *** 

HYDROGRAPH AT STATION A3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) 

24. 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
5.40 fCFS~ 3. 2. 2. 2. 

(IN HES .964 .964 .964 .964 
(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .03 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

46 KK 

48 KO 

49 BA 

50 PH 

************** 
* * * OF2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
!PNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 . . . . . . . . . . . . . . . . .......... 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 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 ~4-/1 



- 51 LS 

• 52 UD 

-
-
-
- *** 

.20 INITIAL ABSTRACTION 
91.00 CURVE NUMBER 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .48 LAG 

*** 
UN IT HYDROGRAPH 

74 END-OF-PERIOD ORDINATES 
0. 1. 2. 3. 4. 6. 8. 

16. 17. 18. 18. 18. 18. 18. 
14. 13. 11. 10. 9. 8. 7. 
5. 4. 4. 3. 3. 3. 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. 

*** *** *** *** 
HYDROGRAPH AT STATION OF2 - TOTAL RAINFALL = 1.65, TOTAL LOSS= .79, TOTAL EXCESS= .87 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-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 SQ MI 

-

10. 12. 14. 
17. 16. 15. 
6. 6. 5. 
2. 2. 2. 
1. 1. 1. 
0. 0. 0. 
0. 0. 0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• 
53 KK -
55 KO -

-
-

56 RD -
-
• 

-
-
-

************** 
* * * CH2 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 630. CHANNEL LENGTH 
S .0130 SLOPE 
N .025 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE TRAP CHANNEL SHAPE 

WD 2.00 BOTTOM WIDTH OR DIAMETER 

ELEMENT 

MAIN 

Z 3.00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) (FT) 

2.72 1. 34 2.00 315.00 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

11.16 334.00 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 2.72 1.34 2.00 11.16 334.00 

VOLUME 

(IN) 

.86 

.86 

MAXIMUM 
CELERITY 

(FPS) 

4.40 



- *** *** *** *** *** 
HYDROGRAPH AT STATION CH2 - PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
11. 5.57 (CFS~ 2. 1. 1. 1. 

(INCHES .855 .855 .855 .855 - (AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .02 SQ MI -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

• 57 KK 

• 59 KO 

-
-
- 60 BA 

-
61 PH -

- 62 LS 

-
63 UD ---- *** -

************** 
* * * OF3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
I PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
. . . . . HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

............... TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 

.39 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .00 

.27 INITIAL ABSTRACTION 
88.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .48 LAG 

*** 
UN IT HYDROGRAPH 

74 END-OF-PERIOD ORDINATES 
0. 0. 0. 1. 1. 1. 2. 
4. 4. 5. 5. 5. 5. 5. 
4. 3. 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. 0. 
0. 0. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION OF3 

3. 3. 4. 
4. 4. 4. 
2. 1. 1. 
1. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 

TOTAL RAINFALL = 1.65, TOTAL LOSS= .96. TOTAL EXCESS = .70 -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS~. ~~~1 6-HR 24-HR 72-HR 9.97-HR 

~CFSl 0. 0 . 0. 0. 
(IN HES .685 . 685 .685 .685 - (AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .00 SQ MI 124-13 



- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***:'.~#Jv*"~~~ 
************** 
* * • 64 KK * OF3 * 
* * ************** 

• 66 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE - IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

67 HC HYDROGRAPH COMBINATION - ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

*** - *** *** *** *** *** 
HYDROGRAPH AT STATION OF3 - PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 5-HR 24-HR 72-HR 9.97-HR 
13. 5.57 (CFS~ 2. 1. 1. 1. 

(INCHES .821 .821 .821 .821 - (AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .02 SQ MI -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

************** 
* * - 58 KK * OF3 * 
* * ************** - 70 KO OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE - iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

71 HC HYDROGRAPH COMBINATION - ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** *** *** 

HYDROGRAPH AT STATION OF3 - PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 5-HR 24-HR 72-HR 9.97-HR 

35. 5.43 (CFSl 5. 3. 3. 3. 
(INCHES .898 .898 .898 .898 

• (AC-FT 2 . 2. 2. 2. 

CUMULATIVE AREA = .05 SQ MI -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

1(4-14 
* A1 * 



4'4'4'4'4'4'""4'""4'-~'+"""" - 74 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE - IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA - 75 BA SUBBASIN CHARACTERISTICS 
TAREA .03 SUBBASIN AREA - PRECIPITATION DATA 

76 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ...... . ........•..... TP-40 .............•. . .......... 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 .76 1. 34 1.40 1.44 1.56 1. 69 2.01 .00 .00 .00 .00 

STORM AREA = .03 - 77 LS SCS LOSS RATE 
STRTL . 11 INITIAL ABSTRACTION 

CRVNBR 95.00 CURVE NUMBER - RTIMP .00 PERCENT IMPERVIOUS AREA 

78 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .51 LAG - *** 

UNIT HYDROGRAPH - 78 END-OF-PERIOD ORDINATES 
1. 1. 2. 4. 6. 8. 10. 13. 15. 19. 

22. 24. 25. 26. 27. 27. 26. 26. 25. 24. 
22. 21. 19. 18. 16. 14. 12. 11. 10. 9. - 8. 7. 7. 6. 5. 5. 4. 4. 4. 3. 
3. 3. 2. 2. 2. 2. 2. 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. 

*** *** *** *** *** - HYDROGRAPH AT STATION Al 

TOTAL RAINFALL = 1.65, TOTAL LOSS= .50. TOTAL EXCESS = 1.16 - PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

22. 5.53 (CFSl 4. 2. 2. 2. 
(INCHES 1.143 1.143 1.143 1.143 - (AC-FT 2. 2. 2. 2. 

CUMULATIVE AREA = .03 SQ MI -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * • 79 KK * A1 * 
* * ************** 

• 81 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 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 

82 HC HYDROGRAPH COMBINATION 'R4--IS - ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 



*** - *** *** *** *** *** 
HYDROGRAPH AT STATION A1 - PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-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 SQ MI -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• 83 KK 

• 85 KO 

-
- 86 RD 

-
• 

-
-

************** 
* * * P1 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 525. CHANNEL LENGTH 
S .0060 SLOPE 
N .015 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

WD 3.00 BOTTOM WIDTH OR DIAMETER 

ELEMENT 

MAIN 

Z .00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) ( FT) 

4.99 1. 25 .99 525.00 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

57.49 329.26 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 4.99 1.25 2.00 57.48 330.00 

VOLUME 

(IN) 

.99 

.99 

MAXIMUM 
CELERITY 

(FPS) 

8.85 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4237E+01 EXCESS= .OOOOE+OO OUTFLOW= .4234E+01 BASIN STORAGE= .3330E-02 PERCENT ERROR= .0 - *** *** *** *** *** - HYDROGRAPH AT STATION P1 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFSt ~HR) 6-HR 24-HR 72-HR 9.97-HR - 5 . . 50 (CFSl 9 . 5. 5. 5. 

(INCHES .986 .986 .986 .986 
(AC-FT 4. 4. 4. 4. - CUMULATIVE AREA = .OS SQ MI 

.. *** *** ••• ••• ••• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~ *** *** 

.. ************** 1l.: ... J (, 



-
-
-
-
-
-
-
-
-
• 

IIIII 

-
-
-
-
-
-
-
-

bl 1\1\ 

89 KO 

90 BA 

91 PH 

92 LS 

93 UD 

*** 

..,. I:SI ..,. 

* * ************** 
OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

. .............. TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 

.39 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA = .00 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG . 04 LAG 

*** 
UN IT HYDROGRAPH 

8 END-OF-PERIOD ORDINATES 
3. 4. 2. 1. 0. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION 81 

0. 

TOTAL RAINFALL = 1.65, 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 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 94 KK * 81 * 
* * ************** 

96 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 

97 HC HYOROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** *** 1<4- -tJ 



• PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS~ ~HR) 6-HR 24-HR 72-HR 9.97-HR 

5 . .50 (CFS) 9. 5. 5. 5. 
(INCHES) .988 .988 .988 .988 

• (AC-FT) 4 . 4. 4. 4. 

CUMULATIVE AREA = .08 SQ MI 

-
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• ************** 
* * 

98 KK * RES1 * - * * 
************** 

100 KO OUTPUT CONTROL VARIABLES 
• IPRNT 1 PRINT CONTROL 

I PLOT 2 PLOT CONTROL 
OS CAL 0. HYDROGRAPH PLOT SCALE 
!PNCH 1 PUNCH COMPUTED HYDROGRAPH • IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 
• 

HYDROGRAPH ROUTING DATA -101 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP ELEV TYPE OF INITIAL CONDITION 
RSVRIC 18.60 INITIAL CONDITION - X .00 WORKING R AND D COEFFICIENT 

102 sv STORAGE . 0 .1 .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 

SPWID 19.00 SPILLWAY WIDTH 
co ow 2.70 WEIR COEFFICIENT - EXPW 1. 50 EXPONENT OF HEAD 

*** 
COMPUTED OUTFLOW-ELEVATION DATA 

OUTFLOW .00 4.03 4.28 4.56 4.89 5.26 5.70 6.22 6.84 7.60 
ELEVATION 19.60 19.72 19.87 20.04 20.25 20.52 20.85 21.28 21.84 22.60 - OUTFLOW 7.69 8.12 9.20 11.23 14.50 19.30 25.94 34.70 45.89 59.80 
ELEVATION 22.61 22.64 22.70 22.77 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 4.03 4.28 4.56 4.89 5.26 5.38 5.70 6.22 6.58 
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 14.50 19.30 25.94 34.70 

ELEVATION 21.84 22.60 22.61 22.64 22.70 22.77 22.86 22.97 23.10 23.24 

STORAGE .43 .46 - OUTFLOW 45.89 59.80 
ELEVATION 23.41 23.60 

*********************************************************************************************************************************** - HYDROGRAPH AT STATION RES1 -g 4-, e 
*********************************************************************************************************************************** - *' *' 



'* '* - 29 JUN 1200 1 0. . 0 19.6 * 29 JUN 1520 101 4. .0 19.6 * 29 JUN 1840 201 7 • .3 22.4 
29 JUN 1202 2 4. .0 19.6 * 29 JUN 1522 102 4. .0 19.6 * 29 JUN 1842 202 7. . 3 22.4 
29 JUN 1204 3 4. .0 19.6 * 29 JUN 1524 103 4. .0 19.6 * 29 JUN 1844 203 7. .3 22.3 
29 JUN 1206 4 4. .0 19.6 * 29 JUN 1526 104 4. .0 19.6 * 29 JUN 1846 204 7. .3 22.2 
29 JUN 1208 5 4. .0 19.6 * 29 JUN 1528 105 4. .0 19.6 * 29 JUN 1848 205 7. . 2 22.2 • 29 JUN 1210 6 4. .0 19.6 * 29 JUN 1530 106 4. . 0 19.6 * 29 JUN 1850 206 7. .2 22.1 
29 JUN 1212 7 4. .0 19.6 * 29 JUN 1532 107 4. . 0 19.6 * 29 JUN 1852 207 7. .2 22.0 
29 JUN 1214 8 4. .0 19.6 * 29 JUN 1534 108 4. .0 19.6 * 29 JUN 1854 208 7. . 2 22.0 

• 29 JUN 1216 9 4. . 0 19.6 * 29 JUN 1536 109 4. . 0 19.6 * 29 JUN 1856 209 7. .2 21.9 
29 JUN 1218 10 4. .0 19.6 * 29 JUN 1538 110 4. .0 19.6 * 29 JUN 1858 210 7. .2 21.8 
29 JUN 1220 11 4. .0 19.5 * 29 JUN 1540 111 4. . 0 19.6 * 29 JUN 1900 211 7 . . 2 21.7 
29 JUN 1222 12 4. .0 19.6 * 29 JUN 1542 112 4. .0 19.6 * 29 JUN 1902 212 7. .2 21.7 
29 JUN 1224 13 4. . 0 19.6 * 29 JUN 1544 113 4. . 0 19.6 * 29 JUN 1904 213 7. . 2 21.6 -29 JUN 1226 14 4. .0 19.6 * 29 JUN 1546 114 4. . 0 19.6 * 29 JUN 1906 214 6. . 2 21.5 
29 JUN 1228 15 4. . 0 19.6 * 29 JUN 1548 115 4. .0 19.6 * 29 JUN 1908 215 6 . . , 21.4 
29 JUN 1230 16 4. .0 19.6 * 29 JUN 1550 116 4. . 0 19.6 * 29 JUN 1910 216 6. .1 21.3 
29 JUN 1232 17 4. .0 19.6 * 29 JUN 1552 117 4. .0 19.6 * 29 JUN 1912 217 6. . 1 21.2 - 29 JUN 1234 18 4. . 0 19.6 * 29 JUN 1554 118 4. . 0 19.6 * 29 JUN 1914 218 6. .1 21.1 
29 JUN 1236 19 4. . 0 19.6 * 29 JUN 1556 119 4. .0 19.6 * 29 JUN 1916 219 6. .1 21.0 
29 JUN 1238 20 4. .0 19.6 * 29 JUN 1558 120 4. .0 19.6 * 29 JUN 1918 220 6. .1 20.9 
29 JUN 1240 21 4. .0 19.6 * 29 JUN 1600 121 4. .0 19.6 * 29 JUN 1920 221 5. .1 20.8 - 29 JUN 1242 22 4. .0 19.6 * 29 JUN 1602 122 4. . 0 19.6 * 29 JUN 1922 222 6. .1 20.7 
29 JUN 1244 23 4. .0 19.6 * 29 JUN 1604 123 4. .0 19.6 * 29 JUN 1924 223 5. .1 20.6 
29 JUN 1246 24 4. .0 19.6 * 29 JUN 1606 124 4. .0 19.6 * 29 JUN 1926 224 5. .1 20.5 
29 JUN 1248 25 4. .0 19.6 * 29 JUN 1608 125 4. . 0 19.6 * 29 JUN 1928 225 5. .0 20.4 - 29 JUN 1250 26 4. .0 19.6 * 29 JUN 1610 126 4. • 0 19.6 * 29 JUN 1930 226 5. . 0 20.2 
29 JUN 1252 27 4. . 0 19.6 * 29 JUN 1612 127 4. . 0 19.6 * 29 JUN 1932 227 5. .0 20.1 
29 JUN 1254 28 4. .0 19.6 * 29 JUN 1614 128 4. . 0 19.6 * 29 JUN 1934 228 4. . 0 20.0 
29 JUN 1256 29 4. .0 19.6 * 29 JUN 1616 129 4. .0 19.6 * 29 JUN 1936 229 4. .0 19.8 -29 JUN 1258 30 4. .0 19.6 * 29 JUN 1618 130 4. .0 19.6 * 29 JUN 1938 230 4. . 0 19.7 
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 19.6 * 29 JUN 1944 233 4. • 0 19.6 - 29 JUN 1306 34 4. . 0 19.6 * 29 JUN 1626 134 4. .0 19.6 * 29 JUN 1946 234 4. .0 19.6 
29 JUN 1308 35 4. .0 19.5 * 29 JUN 1628 135 4. .0 19.6 * 29 JUN 1948 235 4. .0 19.6 
29 JUN 1310 36 4. .0 19.6 * 29 JUN 1630 136 4. . 0 19.6 * 29 JUN 1950 236 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 19.6 
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 4. .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 19.6 * 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 * 29 JUN 1648 145 4. . 0 19.6 * 29 JUN 2008 245 4. . 0 19.6 

• 29 JUN 1330 46 4. .0 19.6 * 29 JUN 1650 146 4. .0 19.6 * 29 JUN 2010 246 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 * 29 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 51 4. . 0 19.6 * 29 JUN 1700 151 4. . 0 19.6 * 29 JUN 2020 251 4 . .0 19.6 
29 JUN 1342 52 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. .0 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 19.9 * 29 JUN 2026 254 4 . .0 19.6 
29 JUN 1348 55 4. . 0 19.6 * 29 JUN 1708 155 5. .0 20.3 * 29 JUN 2028 255 4. . 0 19.6 
29 JUN 1350 56 4. .0 19.6 * 29 JUN 1710 156 6. .1 20.7 * 29 JUN 2030 255 4. .0 19.6 
29 JUN 1352 57 4. . 0 19.6 * 29 JUN 1712 157 6. .1 21.1 * 29 JUN 2032 257 4 . .0 19.6 .. 29 JUN 1354 58 4. . 0 19.6 * 29 JUN 1714 158 7. .2 21.6 * 29 JUN 2034 258 4. . 0 19.6 
29 JUN 1356 59 4. .0 19.6 * 29 JUN 1716 159 7. . 2 22.1 * 29 JUN 2036 259 4 . . 0 19.6 
29 JUN 1358 60 4. .0 19.6 * 29 JUN 1718 160 9. . 3 22.7 * 29 JUN 2038 260 4. .0 19.6 
29 JUN 1400 61 4. .0 19.6 * 29 JUN 1720 161 29. .4 23.1 * 29 JUN 2040 261 4. .0 19.6 

• 29 JUN 1402 62 4 . • 0 19.6 * 29 JUN 1722 162 44 . . 4 23.4 * 29 JUN 2042 262 4. . 0 19.6 
29 JUN 1404 63 4. .0 19.6 * 29 JUN 1724 163 51. . 4 23.5 * 29 JUN 2044 263 4 . .0 19.6 
29 JUN 1406 64 4. . 0 19.6 * 29 JUN 1726 164 54. .4 23.5 * 29 JUN 2046 264 4. . 0 19.6 
29 JUN 1408 65 4. . 0 19.6 * 29 JUN 1728 165 56. .5 23.6 * 29 JUN 2048 265 4. .0 19.6 .. 29 JUN 1410 66 4. .0 19.6 * 29 JUN 1730 166 57. .5 23.6 * 29 JUN 2050 266 4. .0 19.6 
29 JUN 1412 67 4. . 0 19.6 * 29 JUN 1732 167 57. .5 23.6 * 29 JUN 2052 267 4. .0 19.6 
29 JUN 1414 68 4. .0 19.6 * 29 JUN 1734 168 57. .5 23.6 * 29 JUN 2054 268 4. .0 19.6 
29 JUN 1416 69 4. .0 19.6 * 29 JUN 1736 169 56. .4 23.5 * 29 JUN 2056 269 4. . 0 19.6 - 29 JUN 1418 70 4. .0 19.6 * 29 JUN 1738 170 54. . 4 23.5 * 29 JUN 2058 270 4. .0 19.6 
29 JUN 1420 71 4. . 0 19.6 * 29 JUN 1740 171 52. .4 23.5 * 29 JUN 2100 271 4 . . 0 19.6 
29 JUN 1422 72 4. . 0 19.6 * 29 JUN 1742 172 50. . 4 23.5 * 29 JUN 2102 272 4. • 0 19.6 
29 JUN 1424 73 4. .0 19.6 * 29 JUN 1744 173 48. .4 23.4 * 29 JUN 2104 273 4. .0 19.6 - 29 JUN 1426 74 4. . 0 19.6 * 29 JUN 1746 174 45. .4 23.4 * 29 JUN 2106 274 4. . 0 19.6 
29 JUN 1428 75 4. .0 19.6 * 29 JUN 1748 175 42. . 4 23.4 * 29 JUN 2108 275 4. . 0 19.6 
29 JUN 1430 76 4. .0 19.6 * 29 JUN 1750 176 40. . 4 23.3 * 29 JUN 2110 276 4. .0 19.6 
29 JUN 1432 77 4. .0 19.6 * 29 JUN 1752 177 37. .4 23.3 * 29 JUN 2112 277 4. .0 19.6 - 29 JUN 1434 78 4. .0 19.6 * 29 JUN 1754 178 34. .4 23.2 * 29 JUN 2114 278 4. .0 19.6 
29 JUN 1436 79 4. . 0 19.6 * 29 JUN 1756 179 31. .4 23.2 * 29 JUN 2116 279 4. .0 19.5 
29 JUN 1438 80 4. . 0 19.6 * 29 JUN 1758 180 29. .4 23.1 * 29 JUN 2118 280 4. . 0 19.6 
29 JUN 1440 81 4. .0 19.6 * 29 JUN 1800 181 26. .4 23.1 * 29 JUN 2120 281 4. .0 19.6 - 29 JUN 1442 82 4. .0 19.6 * 29 JUN 1802 182 24. . 4 23.1 * 29 JUN 2122 282 4. .0 19.6 
29 JUN 1444 83 4. .0 19.6 * 29 JUN 1804 183 22. .4 23.0 * 29 JUN 2124 283 4. .0 19.6 
29 JUN 1446 84 4. . 0 19.6 * 29 JUN 1806 184 20. . 4 23.0 * 29 JUN 2126 2841<. 4 ,qo 19.6 
29 JUN 1448 85 4. . 0 19.6 * 29 JUN 1808 185 19. . 4 23.0 * 29 JUN 2128 285 . - 0 19.6 

• 29 JUN 1450 86 4. .0 19.6 * ?9 .JUN 1810 186 17. .4 22.9 * ?Q JUN ?130 ?86 . 4. 0 19.6 



29 JUN 1454 88 4. .0 19.6 * 29 JUN 1814 188 14. .3 22.9 * 29 JUN 2134 288 4. .0 19.6 -29 JUN 1456 89 4. .0 19.6 * 29 JUN 1816 189 13. .3 22.8 * 29 JUN 2136 289 4. .0 19.6 
29 JUN 1458 90 4. . 0 19.6 * 29 JUN 1818 190 12 . .3 22.8 * 29 JUN 2138 290 4. .0 19.6 
29 JUN 1500 91 4. .0 19.6 * 29 JUN 1820 191 11. .3 22.8 * 29 JUN 2140 291 4. .0 19.6 
29 JUN 1502 92 4. .0 19.6 * 29 JUN 1822 192 10. . 3 22.7 * 29 JUN 2142 292 4. .0 19.6 

• 29 JllN 1504 93 4. .0 19.6 * 29 JUN 1824 193 10. .3 22.7 * 29 JUN 2144 293 4. .0 19.6 
29 JUN 1506 94 4. .0 19.6 * 29 JUN 1826 194 9. .3 22.7 * 29 JUN 2146 294 4. .0 19.6 
29 JUN 1508 95 4. .0 19.6 * 29 JUN 1828 195 8. . 3 22.7 * 29 JUN 2148 295 4. .0 19.6 
29 JUN 1510 96 4. .0 19.6 * 29 JUN 1830 196 8. .3 22.6 * 29 JUN 2150 296 4. .0 19.6 

• 29 JUN 1512 97 4. . 0 19.6 * 29 JUN 1832 197 8 . .3 22.6 * 29 JUN 2152 297 4 . .0 19.6 
29 JUN 1514 98 4. .0 19.6 * 29 JUN 1834 198 8. .3 22.6 * 29 JUN 2154 298 4. .0 19.6 
29 JUN 1516 99 4. . 0 19.6 * 29 JUN 1836 199 8. .3 22.5 * 29 JUN 2156 299 4. .0 19.6 
29 JUN 1518 100 4. .0 19.6 * 29 JUN 1838 200 7. .3 22.5 * 29 JUN 2158 300 4. .0 19.6 

* * 
• *********************************************************************************************************************************** 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

• (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
57. 5.53 (CFSl 10. 8. 8. 8. 

(INCHES 1.155 1.442 1.442 1.442 
(AC-FT 5. 6. 6. 6. 

• PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
(AC-FT) (HR) 6-HR 24-HR 72-HR 9. 97-HR 

0. 5.50 0. 0. 0. 0. - PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
(FEET) (HR) 6-HR 24-HR 72-HR 9.97-HR 
23.57 5.53 20.72 20.27 20.27 20.27 - CUMULATIVE AREA = .08 SQ MI 

• 

-
• 

-
• 

-
-
• 

-
-
-
-
-
-



-
-

0. - 10. 
(I) INFLOW, 

20. 

STATION 

(0) OUTFLOW 
30. 40. 50. 

RES1 

60. 0. 0. 0. 0. 0. 0. 
(S) STORAGE 

.0 .0 .0 .0 .0 .0 -.2 .0 .2 .4 .6 .0 0 
DAHRMN PER . 

- 291200 
291202 
291204 
291206 

- 291208 
291210 
291212 
291214 

- 291216 
291218 
291220 
291222 

- 291224 
291226 
291228 
291230 

.. 291232 
291234 
291236 
291238 

• 291240 
291242 
291244 
291246 

- 291248 
291250 
291252 
291254 

- 291256 
291258 
291300 
291302 

- 291304 
291306 
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 
291414 
291416 

- 291418 
291420 
291422 
291424 

- ')0108 

11---------.---------.---------.---------.---------.---------.---------.s--------.---------.---------.---------.---------. 
21 0 s 
3I 0 S 
4 I 0 S 
51 0 s 
61 0 s 
71 0 s 
81 0 s 
91 0 s 

101 0 s 
11 I . 0 . . . . . . . S • 
121 0 s 
131 0 s 
141 0 s 
151 0 s 
161 0 s 
17I 0 S 
181 0 s 
191 0 s 
201 0 s 
211 . 0 . . s . 
221 0 s 
23I 0 s 
241 0 s 
251 0 s 
261 0 s 
271 0 s 
28 r o s 
29I 0 s 
30I 0 S 
311 . 0 . . . . . . . s . 
321 0 s 
331 0 s 
34 I 0 S 
351 0 s 
361 0 s 
371 0 s 
381 0 s 
391 0 s 
401 0 s 
41 I . 0 . . S . 
421 0 s 
431 0 s 
44 r o s 
451 0 s 
46I 0 S 
471 0 s 
481 0 s 
491 0 s 
50I 0 S 
511 . 0 . . s . 
521 0 s 
531 0 s 
541 0 s 
551 0 s 
56 I 0 S 
57 I 0 S 
58! 0 s 
591 0 s 
601 0 s 
61 I . 0 . . S . 
621 0 s 
631 0 s 
641 0 s 
651 0 s 
661 0 s 
671 0 s 
68! 0 s 
691 0 s 
701 0 s 
71! . 0 . . s . 
721 0 s 
73 I 0 S 
7~T n ~ 



291430 761 0 
291432 771 0 

- 291434 781 0 
291436 791 0 
291438 801 0 

• 2Q\UO 81l , 0 , , , , , , , 
291442 82I 0 
291444 83I 0 
291446 841 0 

.. 291448 851 0 
291450 861 0 
291452 871 0 
291454 881 0 
291456 891 0 

• 291458 901 0 
291500 911 . 0 . . .... 
291502 92I 0 
291504 931 0 

.. 291506 941 0 
291508 951 0 
291510 96! 0 
291512 971 0 

• 291514 98I 0 
291516 991 0 
291518 100I 0 
291520 1011 . 0 . 

• 291522 102I 0 
291524 1031 0 
291526 1041 0 
291528 1051 0 

.. 291530 1061 0 
291532 107! 0 
291534 108I 0 
291536 1091 0 

• 291538 1101 0 
291540 1111 . 0 . 
291542 1121 0 
291544 1131 0 

.. 291546 114! 0 
291548 1151 0 
291550 1161 0 
291552 1171 0 

• 291554 1181 0 
291555 1191 0 
291558 120I 0 
291600 1211 . 0 . 

• 291602 1221 0 
291604 123! 0 
291606 124I 0 
291608 1251 0 

• 291610 1251 0 
291612 127! 0 
291614 128I 0 
291616 129I 0 

• 291618 1301 0 
291620 1311 . 0 . 
291622 1321 0 
291624 1331 0 

- 291626 134! 0 
291628 135I 0 
291630 1361 0 
291632 1371 0 

- 291634 1381 0 
291636 139! 0 
291638 1401 0 
291640 1411 . 0 . 

• 291642 1421 0 
291644 143.! 0 
291646 144.1 0 
291648 145.! 0 

• 291650 146.1 0 
291652 147. I 0 
291654 148. I 0 
291656 149. IO 

• 291658 150. I 
291700 151 .. OI. 
291702 152. 0 I 
291704 153. 0 I 

- 291706 154. 0 
291708 155. 0 
291710 156. 0 
291712 157. 0 

- 291714 158. 0 
291716 159. 0 . 
291718 160. 0. 
291720 161, 
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291726 164. 
- 291728 165. 

291730 166. 
291732 167. 
291734 168. 
291736 169. 

- 291738 170. 
291740 171. 
291742 172. 

- 291744 173. 
291746 174. 
291748 175. 
291750 176. 
291752 177. 

• 291754 178. . I 0 
291756 179. I.O 
291758 180. I 0. 

_. 291800 181. . . I 0 . 
291802 182. . I 0 
291804 183. I 0 
291806 184. I 0 
291808 185. I 0. 

- 291810 186. I 0 
291812 187. I 0 
291814 188. . IO 
291816 189. . IO 

- 291818 190. .IO 
291820 191. IO. 
291822 192. Io 
291824 193. I 0 

• 291826 194. IO. 
291828 195. IO . 
291830 196. I 0 . 
291832 197. I 0 . 

.. 291834 198. I 0 . 
291836 199. I 0 . 
291838 200. I 0 
291840 201. .1.0. 

81 291842 202. I 0 
291844 203. I 0 
291846 204. 0 
291848 205. 0 

• 291850 206. I 0 
291852 207. I 0 
291854 208. I 0 
291856 209. I 0 

• 291858 210. I 0 
291900 211 .. I .. 0. 
291902 212. I 0 
291904 213. I 0 

- 291906 214. 0 
291908 215. 0 
291910 215. 0 
291912 217. 0 

• 291914 218. I 0 
291916 219. I 0 
291918 220. I 0 
291920 221. I . 0 . 

• 291922 222. I 0 
291924 223. I 0 
291926 224. I 0 
291928 225. I 0 

• 291930 226. I 0 
291932 227. I 0 
291934 228. I 0 
291936 229. I 0 

"" 291938 230. r o 
291940 231. I 0 . 
291942 232. I 0 
291944 233. I 0 

• 291946 234. I 0 
291948 235. I 0 
291950 236. I 0 
291952 237. I 0 

• 291954 238. I 0 
291956 239. I 0 
291958 240. I 0 
292000 241. I 0 . 

• 292002 242. I 0 
292004 243. I 0 
292006 244. I 0 
292008 245. I 0 

• 292010 246. I 0 
292012 247. I 0 
292014 248. I 0 
292015 249. I 0 
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292022 252. I 0 S 
.. 292024 253.1 0 s 

292026 254.1 0 s 
292028 255.! 0 s 
292030 256.1 0 s 

.. ~9~0.32 2$7,l 0 s 
292034 258.1 0 s 
292036 259.1 0 s 
292038 260.1 0 s 

- 292040 261. I. 0 . . s . 
292042 262.! 0 s 
292044 263.1 0 s 
292046 264.1 0 s 

.. 292048 265.1 0 s 
292050 266.! 0 s 
292052 267.1 0 s 
292054 268.1 0 s 
292056 269.1 0 s 

.. 292058 270.1 0 s 
292100 271.1. 0 . . s . 
292102 272.I 0 S 
292104 273.1 0 s 

.. 292106 274.1 0 s 
292108 275.1 0 s 
292110 276.I 0 S 
292112 277.! 0 s 

.. 292114 278.1 0 s 
292116 279.1 0 s 
292118 280.1 0 s 
292120 281.1. 0 . . s . 

.. 292122 282.! 0 s 
292124 283.1 0 s 
292126 284.! 0 s 
292128 285.1 0 s 

.. 292130 286.! 0 s 
292132 287.1 0 s 
292134 288.1 0 s 
292136 289.1 0 s 

- 292138 290.1 0 s 
292140 291.!. 0 . . . . . . . s . 
292142 292.1 0 s 
292144 293.1 0 s 

.. 292146 294.! 0 s 
292148 295.1 0 s 
292150 296.! 0 s 
292152 297.! 0 s 

- 292154 298.1 0 s 
292156 299.1 0 . . . . . . s . . . . . 
292158 300.!--o-----.---------.---------.---------.---------.---------.---------s---------.---------.---------.---------.---------. -

-
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-
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106 KK 

108 KO 

109 RD 

*************-* 
* * * CH3 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
!SAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 310. CHANNEL LENGTH 
S . 0052 SLOPE 
N .025 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE TRAP CHANNEL SHAPE 

WD 2.00 BOTTOM WIDTH OR DIAMETER 

ELEMENT 

MAIN 

Z 3.00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) ( FT) 

1.72 1. 34 1.08 310.00 

PEAK 

(CFS) 

57.29 

TIME TO 
PEAK 

(MIN) 

331.74 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 1. 72 1. 34 2.00 57.28 332.00 

VOLUME 

(IN) 

1. 44 

1. 44 

MAXIMUM 
CELERITY 

(FPS) 

4.77 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6232E+01 EXCESS= .OOOOE+OO OUTFLOW= .6223E+01 BASIN STORAGE= . 1282E-01 PERCENT ERROR= -.1 

*** *** *** *** *** 
HYDROGRAPH AT STATION CH3 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

57. 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 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

110 KK 

112 KO 

************** 
* 
* * 

* 82 * 
* ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 

1<.4-25 
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-
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-
-

113 BA 

114 PH 

115 LS 

116 UD 

*** 

OSCAL 
1PNCH 

lOUT 
ISAV1 
ISAV2 

TIM INT 

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 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
.. ... HYDR0-35 ..... . ............... TP-40 . . . . . . . . . . . . . . . . .......... 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 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

STORM. AREA = .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .04 LAG 

*** 
UN IT HYDROGRAPH 

8 END-OF-PERIOD ORDINATES 
3. 4. 2. 1. 0. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION 82 

0. 

TOTAL RAINFALL = 1.65. 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 (CFSl 0. 0. 0. 0. 
(INCHES 1. 237 1.241 1.241 1. 241 

(AC-FT 0. 0. 0. 0. 

CUMULATIVE AREA = .00 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
• 117 KK 

• 119 KO 

• 

-
120 HC • 

• *** 

-PEAK FLOW 
(CFS) 

57. -

************** 
* 
* * 

* 
82 * 

* *-************* 
OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
!PNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 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 COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 
*** *** *** *** 

HYOROGRAPH AT STATION 82 

TIME MAXIMUM AVERAGE FLOW 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
5.53 {CFS) 10. 8. 8. 8. 

(INCHES) 1.156 1. 439 1.439 1. 439 
r M'-CT\ I; (; c: (; 
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CUMULATIVE AREA = .08 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

121 KK 

123 KO 

124 RS 

125 sv 
125 SE 

127 SL 

128 ss 

************** 
* * 
* RES2 * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
I PLOT 2 PLOT CONTROL 
OS CAL 0. HYDROGRAPH PLOT SCALE 
iPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

STORAGE 

ELEVATION 

LOW-LEVEL OUTLET 
ELEVL 
CAREA 

COOL 
EXPL 

SPILLWAY 
CREL 

SPWID 
co ow 
EXPW 

OUTFLOW 
ELEVATION 

OUTFLOW 
ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

.00 
18.00 

6.67 
20.01 

. 01 
3.80 

18.00 

. 18 
6.58 

20.00 

.29 
58.90 
21.00 

1 NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

17.00 INITIAL CONDITION 
.00 WORKING R AND D COEFFICIENT 

.0 .1 . 2 . 3 

18.00 19.00 20.00 21.00 

17.00 ELEVATION AT CENTER OF OUTLET 
.79 CROSS-SECTIONAL AREA 
.60 COEFFICIENT· 
.50 EXPONENT OF HEAD 

20.00 SPILLWAY CREST ELEVATION 
19.00 SPILLWAY WIDTH 
2.70 WEIR COEFFICIENT 
1.50 EXPONENT OF HEAD 

*** 
COMPUTED OUTFLOW-ELEVATION DATA 

3.99 4.20 4.42 4.68 4.97 
18.10 18.22 18.35 18.52 18.71 

7. 12 8.22 10.25 13.55 18.38 
20.04 20. 10 20. 17 20.26 20.37 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.02 .03 .04 .05 .06 
3.99 4.20 4.42 4.68 4.97 

18. 10 18.22 18.35 18.52 18.71 

. 19 . 19 . 19 .20 . 21 
6.67 7.12 8.22 10.26 13.55 

20.01 20.04 20. 10 20.17 20.26 

5.29 5.56 6.09 6.58 
18.94 19.22 19.57 20.00 

25.03 33.80 45.00 58.90 
20.50 20.64 20.81 21.00 

.07 .08 . 10 . 14 
5.29 5.38 5.66 6.09 

18.94 19.00 19.22 19.57 

.22 .24 .25 .27 
18.38 25.03 33.80 45.00 
20.37 20.50 20.64 20.81 

~ *********************************************************************************************************************************** 
HYDROGRAPH AT STATION RES2 

• *********************************************************************************************************************************** 
* * OA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE 
* * 29 JUN 1200 1 0. . 0 18.0 * 29 JUN 1520 101 4. .0 18.0 * 29 JUN 1840 201 8. .2 20. 1 

29 JUN 1202 2 4. .0 18.0 * 29 JUN 1522 102 4. . 0 18.0 * 29 JUN 1842 202 8. .2 20.1 
29 JUN 1204 3 4. .0 18.0 * 29 JUN 1524 103 4. .0 18.0 * 29 JUN 1844 203 ~74 1(t· 1 
29 JUN 1206 4 4. . 0 18.0 * 29 JUN 1526 104 4. .0 18.0 * 29 JUN 1846 204 7. - 20. ~ 
'.iQ !I!M ~ '.ir'IQ t:; .~ (\ 1Q f) * '.iO 111M 1"'.iP. 1f!t:; A () H~ 0 * 90 IIIII! 1 P.H ?0ti 7 - ?n 1 



29 JUN 1212 7 4. .0 18.0 * 29 JUN 1532 107 4. .0 18.0 * 29 JUN 1852 207 7. .2 20.0 - 29 JUN 1214 8 4. .0 18.0 * 29 JUN 1534 108 4. .0 18.0 * 29 JUN 1854 208 7. .2 20.0 
29 JUN 1216 9 4. .0 18.0 * 29 JUN 1536 109 4. . 0 18.0 * 29 JUN 1856 209 7 . .2 20.0 
29 JUN 1218 10 4. .0 18.0 * 29 JUN 1538 110 4. .0 18.0 * 29 JUN 1858 210 7. .2 20.0 
29 JUN 1220 11 4. .0 18.0 * 29 JUN 1540 111 4. . 0 18.0 * 29 JUN 1900 211 7. .2 20.0 - 29 JUN 1222 12 4. . 0 18.0 * 29 JUN 1542 112 4. .0 18.0 * 29 JUN 1902 212 7. . 2 20.0 
29 JUN 1224 13 4. . 0 18.0 * 29 JUN 1544 113 4. .0 18.0 * 29 JUN 1904 213 7. .2 20.0 
29 JUN 1226 14 4. .0 18.0 * 29 JUN 1546 114 4. .0 18.0 * 29 JUN 1906 214 7. .2 20.0 
29 JUN 1228 15 4. .0 18.0 * 29 JUN 1548 115 4. .0 18.0 * 29 JUN 1908 215 7. .2 20.0 
29 JUN 1230 16 4. .0 18.0 * 29 JUN 1550 116 4. .0 18.0 * 29 JUN 1910 216 7. .2 20.0 - 29 JUN 1232 17 4. .0 18.0 * 29 JUN 1552 117 4. .0 18.0 * 29 JUN 1912 217 7. .2 20.0 
29 JUN 1234 18 4. . 0 18.0 * 29 JUN 1554 118 4. .0 18.0 * 29 JUN 1914 218 7. .2 20.0 
29 JUN 1236 19 4. . 0 18.0 * 29 JUN 1556 119 4. .0 18.0 * 29 JUN 1916 219 7. . 2 20.0 
29 JUN 1238 20 4. . 0 18.0 * 29 JUN 1558 120 4. . 0 18.0 * 29 JUN 1918 220 7. . 2 20.0 - 29 JUN 1240 21 4. . 0 18.0 * 29 JUN 1600 121 4. . 0 18.0 * 29 JUN 1920 221 7. . 2 19.9 
29 JUN 1242 22 4. . 0 18.0 * 29 JUN 1602 122 4. . 0 18.0 * 29 JUN 1922 222 6. . 2 19.9 
29 JUN 1244 23 4. . 0 18.0 * 29 JUN 1604 123 4. .0 18.0 * 29 JUN 1924 223 6. .2 19.9 
29 JUN 1246 24 4. . 0 18.0 * 29 JUN 1606 124 4. . 0 18.0 * 29 JUN 1926 224 6. . 2 19.9 - 29 JUN 1248 25 4. . 0 18.0 * 29 JUN 1608 125 4. . 0 18.0 * 29 JUN 1928 225 6. .2 19.8 
29 JUN 1250 26 4. .0 18.0 * 29 JUN 1610 126 4. .0 18.0 * 29 JUN 1930 226 6. . 2 19.8 
29 JUN 1252 27 4. .0 18.0 * 29 JUN 1612 127 4. .0 18.0 * 29 JUN 1932 227 6. .2 19.8 
29 JUN 1254 28 4. .0 18.0 * 29 JUN 1614 128 4. .0 18.0 * 29 JUN 1934 228 6. .2 19.7 - 29 JUN 1256 29 4. . 0 18.0 * 29 JUN 1616 129 4. . 0 18.0 * 29 JUN 1936 229 6. . 2 19.7 
29 JUN 1258 30 4. .0 18.0 * 29 JUN 1618 130 4. . 0 18.0 * 29 JUN 1938 230 6. .1 19.6 
29 JUN 1300 31 4. .0 18.0 * 29 JUN 1620 131 4. .0 18.0 * 29 JUN 1940 231 6. .1 19.6 
29 JUN 1302 32 4. . 0 18.0 * 29 JUN 1622 132 4. . 0 18.0 * 29 JUN 1942 232 6. . 1 19.5 • 29 JUN 1304 33 4. .0 18.0 * 29 JUN 1624 133 4. . 0 18.0 * 29 JUN 1944 233 6. .1 19.5 
29 JUN 1306 34 4. . 0 18.0 * 29 JUN 1626 134 4. .0 18.0 * 29 JUN 1946 234 6. . 1 19.4 
29 JUN 1308 35 4. .0 18.0 * 29 JUN 1628 135 4. . 0 18.0 * 29 JUN 1948 235 6. .1 19.4 
29 JUN 1310 36 4. . 0 18.0 * 29 JUN 1630 136 4. . 0 18.0 * 29 JUN 1950 236 6. . 1 19.3 -29 JUN 1312 37 4. . 0 18.0 * 29 JUN 1632 137 4. . 0 18.0 * 29 JUN 1952 237 6. .1 19.3 
29 JUN 1314 38 4. . 0 18.0 * 29 JUN 1634 138 4. . 0 18.0 * 29 JUN 1954 238 6. .1 19.2 
29 JUN 1316 39 4. . 0 18.0 * 29 JUN 1636 139 4. .0 18.0 * 29 JUN 1956 239 6. .1 19.2 
29 JUN 1318 40 4. . 0 18.0 * 29 JUN 1638 140 4. .0 18.0 * 29 JUN 1958 240 6. .1 19. 1 - 29 JUN 1320 41 4. .0 18.0 * 29 JUN 1640 141 4. . 0 18.0 * 29 JUN 2000 241 5. .1 19.1 
29 JUN 1322 42 4. .0 18.0 * 29 JUN 1642 142 4. .0 18.0 * 29 JUN 2002 242 5. .1 19.0 
29 JUN 1324 43 4. .0 18.0 * 29 JUN 1644 143 4. .0 18.0 * 29 JUN 2004 243 5. 1 19.0 • I 

29 JUN 1326 44 4 . . 0 18.0 * 29 JUN 1646 144 4. . 0 18.0 * 29 JUN 2006 244 5. .1 18.9 • 29 JUN 1328 45 4. • 0 18.0 * 29 JUN 1648 145 4. .0 18.0 * 29 JUN 2008 245 5. .1 18.9 
29 JUN 1330 46 4. . 0 18.0 * 29 JUN 1650 146 4. . 0 18.0 * 29 JUN 2010 246 5. .1 18.8 
29 JUN 1332 47 4. .0 18.0 * 29 JUN 1652 147 4. . 0 18.0 * 29 JUN 2012 247 5 . .1 18.7 
29 JUN 1334 48 4. . 0 18.0 * 29 JUN 1654 148 4. . 0 18.0 * 29 JUN 2014 248 5. . 1 18.7 • 29 JUN 1336 49 4. . 0 18.0 * 29 JUN 1656 149 4 . . 0 18.0 * 29 JUN 2016 249 5 . .1 18.6 
29 JUN 1338 50 4. . 0 18.0 * 29 JUN 1658 150 4 . . 0 18.1 * 29 JUN 2018 250 5. .1 18.6 
29 JUN 1340 51 4. . 0 18.0 * 29 JUN 1700 151 4. . 0 18.1 * 29 JUN 2020 251 5. .0 18.6 
29 JUN 1342 52 4. . 0 18.0 * 29 JUN 1702 152 4 . . 0 18.1 * 29 JUN 2022 252 5 . .0 18.5 -29 JUN 1344 53 4. .0 18.0 * 29 JUN 1704 153 4. . 0 18.2 * 29 JUN 2024 253 5 . .0 18.5 
29 JUN 1346 54 4. .0 18.0 * 29 JUN 1706 154 4. . 0 18.2 * 29 JUN 2026 254 5. .0 18.4 
29 JUN 1348 55 4. • 0 18.0 * 29 JUN 1708 155 4 . . 0 18.2 * 29 JUN 2028 255 5 . .0 18.4 
29 JUN 1350 55 4. . 0 18.0 * 29 JUN 1710 156 4. . 0 18.3 * 29 JUN 2030 256 4. . 0 18.4 

• 29 JUN 1352 57 4. . 0 18.0 * 29 JUN 1712 157 4. . 0 18.4 * 29 JUN 2032 257 4 . .0 18.4 
29 JUN 1354 58 4. . 0 18.0 * 29 JUN 1714 158 5. . 0 18.4 * 29 JUN 2034 258 4. .0 18.3 
29 JUN 1356 59 4. . 0 18.0 * 29 JUN 1716 159 5. . 0 18.5 * 29 JUN 2036 259 4. . 0 18.3 
29 JUN 1358 60 4. .0 18.0 * 29 JUN 1718 160 5. .1 18.6 * 29 JUN 2038 260 4. .0 18.3 

• 29 JUN 1400 61 4. . 0 18.0 * 29 JUN 1720 161 5. .1 19.0 * 29 JUN 2040 261 4 . .0 18.3 
29 JUN 1402 62 4. .0 18.0 * 29 JUN 1722 162 6. .1 19.5 * 29 JUN 2042 262 4. . 0 18.2 
29 JUN 1404 63 4. . 0 18.0 * 29 JUN 1724 163 16. . 2 20.3 * 29 JUN 2044 263 4. . 0 18.2 
29 JUN 1406 64 4. .0 18.0 * 29 JUN 1726 164 45. .3 20.8 * 29 JUN 2046 264 4. .0 18.2 

• 29 JUN 1408 65 4. . 0 18.0 * 29 JUN 1728 165 54. . 3 20.9 * 29 JUN 2048 265 4. . 0 18.2 
29 JUN 1410 66 4. .0 18.0 * 29 JUN 1730 166 56. . 3 21.0 * 29 JUN 2050 266 4. . 0 18.2 
29 JUN 1412 67 4. .0 18.0 * 29 JUN 1732 167 57. . 3 21.0 * 29 JUN 2052 267 4 . . 0 18.2 
29 JUN 1414 68 4. .0 18.0 * 29 JUN 1734 168 57. .3 21.0 * 29 JUN 2054 268 4. . 0 18.1 

• 29 JUN 1416 69 4. . 0 18.0 * 29 JUN 1736 169 57. .3 21.0 * 29 JUN 2056 269 4 . . 0 18. 1 
29 JUN 1418 70 4. . 0 18.0 * 29 JUN 1738 170 55. .3 21.0 * 29 JUN 2058 270 4. . 0 18. 1 
29 JUN 1420 71 4. .0 18.0 * 29 JUN 1740 171 54. . 3 20.9 * 29 JUN 2100 271 4. . 0 18. 1 
29 JUN 1422 72 4. . 0 18.0 * 29 JUN 1742 172 52. . 3 20.9 * 29 JUN 2102 272 4. .0 18. 1 

• 29 JUN 1424 73 4. . 0 18.0 * 29 JUN 1744 173 50. . 3 20.9 * 29 JUN 2104 273 4 . . 0 18. 1 
29 JUN 1426 74 4. .0 18.0 * 29 JUN 1746 174 48. . 3 20.8 * 29 JUN 2106 274 4. . 0 18. 1 
29 JUN 1428 75 4. .0 18.0 * 29 JUN 1748 175 45. . 3 20.8 * 29 JUN 2108 275 4. . 0 18. 1 
29 JUN 1430 76 4. . 0 18.0 * 29 JUN 1750 176 43. . 3 20.8 * 29 JUN 2110 276 4. . 0 18. 1 

• 29 JUN 1432 77 4. . 0 18.0 * 29 JUN 1752 177 40. .3 20.7 * 29 JUN 2112 277 4. .0 18. 1 
29 JUN 1434 78 4. .0 18.0 * 29 JUN 1754 178 37. .3 20.7 * 29 JUN 2114 278 4. .0 18.1 
29 JUN 1436 79 4. . 0 18.0 * 29 JUN 1756 179 34. . 3 20.7 * 29 JUN 2116 279 4 . . 0 18.1 
29 JUN 1438 80 4. .0 18.0 * 29 JUN 1758 180 32. . 2 20.6 * 29 JUN 2118 280 4. . 0 18. 1 

• 29 JUN 1440 81 4. . 0 18.0 * 29 JUN 1800 181 29. .2 20.6 * 29 JUN 2120 281 4 . . 0 18.1 
29 JUN 1442 82 4. .0 18.0 * 29 JUN 1802 182 27. .2 20.5 * 29 JUN 2122 282 4. .0 18.0 
29 JUN 1444 83 4. .0 18.0 * 29 JUN 1804 183 25. .2 20.5 * 29 JUN 2124 283 4. . 0 18.0 
29 JUN 1446 84 4. .0 18.0 * 29 JUN 1806 184 23. .2 20.5 * 29 JUN 2126 284 4. .0 18.0 

• 29 JUN 1448 85 4 . .0 18.0 * 29 JUN 1808 185 21. .2 20.4 * 29 JUN 2128 285 4. .0 18.0 
29 JUN 1450 86 4. . 0 18.0 * 29 JUN 1810 186 19. .2 20.4 * 29 JUN 2130 286 4. . 0 18.0 
29 JUN 1452 87 4. .0 18.0 * 29 JUN 1812 187 18. . 2 20.4 * 29 JUN 2132 287 4. .0 18.0 
29 JUN 1454 88 4. . 0 18.0 * 29 JUN 1814 188 16. . 2 20.3 * 29 JUN 2134 288 4 . .0 18.0 

• 29 JUN 1456 89 4 . . 0 18.0 * 29 JUN 1816 189 15. .2 20.3 * 29 JUN 2136 289 4 . .0 18.0 
29 JUN 1458 90 4. . 0 18.0 * 29 JUN 1818 190 14 . .2 20.3 * 29 JUN 2138 290 

R4-~~ 
18.0 

29 JUN 1500 91 4. .0 18.0 * 29 JUN 1820 191 13. .2 20.2 * 29 JUN 2140 291 18.0 
29 JUN 1502 92 4. . 0 18.0 * 29 JUN 1822 192 12. . 2 20.2 * 29 JUN 2142 292 18.0 

• ')Q I!!~ i I\ !lA Q'i A !i 1Q r'! :~ 'JQ \liN 1Q'H 10~ 11 ') ')f) '1 :+' '10 lfi~J '!H,1 'JQ-::1 1A n 



29 JUN 1508 95 4. .0 18.0 * 29 JUN 1828 195 10. .2 20.1 * 29 JUN 2148 295 4. .0 18.0 -29 JUN 1510 96 4. .0 18.0 * 29 JUN 1830 196 9. .2 20.1 * 29 JUN 2150 296 4. .0 18.0 
29 JUN 1512 97 4. . 0 18.0 * 29 JUN 1832 197 8. .2 20.1 * 29 JUN 2152 297 4. . 0 18.0 
29 JUN 1514 98 4. . 0 18.0 * 29 JUN 1834 198 8 . . 2 20.1 * 29 JUN 2154 298 4. .0 18.0 
29 JUN 1516 99 4. .0 18.0 * 29 JUN 1836 199 8. .2 20.1 * 29 JUN 2156 299 4. .0 18.0 
29 JUN 1518 100 4. . 0 18.0 * 29 JUN 1838 200 8 . . 2 20.1 * 29 JUN 2158 300 4. .0 18.0 - * * *********************************************************************************************************************************** 

- PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

57. 5.57 (CFS) 10. 8. 8. 8. 
(INCHES) 1.155 1.441 1. 441 1.441 - (AC-FT) 5. 6. 6. 6. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
(AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR - 0. 5.53 0. 0. 0. 0. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
(FEET) (HR) 6-HR 24-HR 72-HR 9.97-HR - 20.98 5.57 19.06 18.64 18.64 18.64 

CUMULATIVE AREA = .08 SQ MI -
--
-
-
-
-
-
-
-
-
-



- STATION RES2 

- (I) INFLOW, (0) OUTFLOW 
0. 10. 20. 30. 40. 50. 60. 0. 0. 0. 0. 0. 0. 

(S) STORAGE 
.0 .0 .0 .0 .0 .0 .0 .1 .2 .3 .0 .0 .0 

DAHRMN PER 
_. 291200 11--------- --------- --------- --------- --------- --------- -s------- --------- --------- --------- --------- ---------291202 2. I 0 . . . . . : S . . . . . . 

291204 3. I .S 
291206 4. I .S 
291208 5. I .S 

• 291210 6. I .S 
291212 7. I .S 
291214 8. I .S 

• 291216 9. I .S 
291218 10. .s 
291220 11 .. I . . ..... S. 
291222 12. .s 

- 291224 13. .s 
291226 14. .S 
291228 15. .s 
291230 16. .s 

- 291232 17. .s 
291234 18. .s 
291236 19. .s 
291238 20. .s 

• 291240 21. I . . . . . . .S. 
291242 22. I .S 
291244 23. .S 
291246 24. .S 
291248 25. .S 

- 291250 26. .S 
291252 27. .s 
291254 28. .s 
291256 29. .s 

.. 291258 30. .s 
291300 31. . . . . . . ..... s. 
291302 32. .s 

.. 291304 33. .s 
291306 34. .s 
291308 35. .S 
291310 36. .s 
291312 37. .s 

- 291314 38. .s 
291316 39. I .S 
291318 40. I .S 
291320 41. I . .S. 

• 291322 42. I .S 
291324 43. I .S 
291326 44. I .S 
291328 45. I .S 

• 291330 46. I .S 
291332 47. I .S 
291334 48. I .S 
291336 49. I .S 

• 291338 50. I .S 
291340 51 .. I .S. 
291342 52. I .S 
291344 53. I .S 

• 291346 54. I .S 
291348 55. I .S 
291350 56. I .S 
291352 57. I .S 

• 291354 58. I .S 
291356 59. I .S 
291358 60. I .S 
291400 61. I . . . . . . .S. 

• 291402 62. I .S 
291404 63. I .S 
291406 64. I .S 
291408 65. I .S 

• 291410 66. I .S 
291412 67. I .S 
291414 68. I .S 
291416 69. I .S 

• 291418 70. I .S 
291420 71. I . .S. 
291422 72. I .S 
291424 73. I .S 

'1 A r .-;: 



291430 76. I .s -291432 77. I .s 
291434 78. I .s 
~~1B~ ~o: ! .s .s 
291440 81. r . . . " .. .s . . ..... 

• 291442 82. I . s . ..... ...... 
291444 83. I .s 
291446 84. I .s 
291448 85. I .s -291450 86. I .s 
291452 87. I .S 
291454 88. .s 
291456 89. .s - 291458 90. .s 
291500 91. I . . . . . .. .S . 
291502 92. I .s 
291504 93. I .s -291506 94. I .s 
291508 95. I .s 
291510 96. I .S 
291512 97. I .s -291514 98. I .s 
291516 99. I .s 
291518 100. I .s 
291520 101. I . .S. . .... -291522 102. I . s 
291524 103. 1 .S 
291526 104. .s 
291528 105. .s -291530 106. .s 
291532 107. ~ 

·'-' 

291534 108. .s 
291536 109. .s -291538 110. .s 
291540 111. I . .s. . .... 
291542 112. . s 
291544 113. .s -291546 114. .s 
291548 115. .s 
291550 116. .s 
291552 117 . .s 

• 291554 118. .S 
291556 119. .s 
291558 120. .s 
291600 121. . I .s. ..... .. . . . . -291602 122. . s 
291604 123. .s 
291606 124. .S 
291608 125. .S 

• 291610 126 . .s 
291612 127. .s 
291614 128. .s 
291616 129. .s -291618 130. <:: 

·'-' 

291620 131. .s. 
291622 132. .s 
291624 133. .s -291626 134. .s 
291628 135. .S 
291630 136. .s 
291632 137. .S 

• 291634 138 . .S 
291636 139. I .S 
291638 140. I .S 
291640 141. I . .s. .. ..... 

• 291642 142. I . S 
291644 143. .S 
291646 144. .S 
291648 145. I .S 

- 291650 146. I . s 
291652 147. 1 . s 
291654 148. I . s 
291656 149. I . s 

- 291658 150. OI . s 
291700 151 . . OI. . s . 
291702 152. 01 . s 
291704 153. 01 s 

- 291706 154. or s 
291708 155. OI s 
291710 156. 0 I s 
291712 157. 0 I s 

- 291714 158. 0 I s 

~4--31 291716 159. 0 I s 
291718 160. 0 I . s 
291720 161. .0 .. .I. .. . . s . . ........... 

- !(Jf1?2 16? (l T ~ 



291726 164. 
- 291728 165. 

291730 166. 
291732 167. 
291734 168. 
291736 169. 

- 291738 170. 
291740 171. 
291742 172. 

- 291744 173. 
291746 174. 
291748 175. 
291750 176. 

- 291752 177. 
291754 178. 
291756 179. 
291758 180. 
291800 181. 

- 291802 182. 
291804 183. 
291806 184. 
291808 185. 

- 291810 186. 
291812 187. 
291814 188. 

• 291816 189. 
291818 190. 
291820 191. 
291822 192. 
291824 193. 

• 291826 194. 
291828 195. 
291830 196. 
291832 197. 

- 291834 198. 
291836 199. 
291838 200. 
291840 201. 

• 291842 202. 
291844 203. 
291846 204. 
291848 205. 

• 291850 206. 
291852 207. 
291854 208. 
291856 209. 

• 291858 210. 
291900 211. 
291902 212. 
291904 213. 

- 291906 214. 
291908 215. 
291910 216. 
291912 217. 

- 291914 218. 
291916 219. 
291918 220. 
291920 221. 

- 291922 222. 
291924 223. 
291926 224. 
291928 225. 

- 291930 226. 
291932 227. 
291934 228. 
291936 229. 

• 291938 230. 
291940 231. 
291942 232. 
291944 233. 

- 291946 234. 
291948 235. 
291950 236. 
291952 237. 

• 291954 238. 
291956 239. 
291958 240. 
292000 241. 

- 292002 242. 
292004 243. 
292006 244. 
292008 245. 

- 292010 246. 
292012 247. 
292014 248. 
292016 249. 

IO 
ro 

IO 
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. IO 
IO 

IO 
IO 

IO. 
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292022 252. !0 :; 
• 292024 253. IO S 

292026 254. IO S 
292028 255. IO S 
292030 256. I S 
292032 257. I S 

• 292034 258. I S 
292036 259. I S 
292038 260. I S 
292040 261. I . .S. 

• 292042 262. I S 
292044 263. I S 
292046 264. I S 
292048 265. I S 

- 292050 265. s 
292052 257. . s 
292054 268. . s 
292056 269. . s 

• 292058 270. I \ . S 
292100 271. . I . . S . 
292102 272. I . S 
292104 273. I . S 

.. 292106 274. I . S 
292108 275. I . S 
292110 276. I . S 
292112 277. I . S 

• 292114 278. I . S 
292116 279. I . S 
292118 280. I . S 
292120 281. I . . S. 

- 292122 282. . s 
292124 283. . s 
292126 284. . s 
292128 285. . s 

.. 292130 286. . s 
292132 287. . s 
292134 288. . s 
292136 289. . s 

.. 292138 290. . s 
292140 291. . s . 
292142 292. . s 
292144 293. . s 

.. 292146 294. . s 
292148 295. . s 
292150 296. . s 
292152 297. . s 

- 292154 298. . s 
292156 299. I . . . . . . S . . . . . . 
292158 300.---r-----.---------.---------.---------.---------.---------.-s-------.---------.---------.---------.---------.---------. -

-
-
-
-
-
--- 124-33 
• 



-
.. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- 129 KK 

- 131 KO -
-
-

132 RD 

• 

-
-
-
-

************** 
* * * CH4 * 
* * ************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

!OUT 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 

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 

ELEMENT 

MAIN 

Z 3.00 SIDE SLOPE 

ALPHA 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) (FT) 

2.12 1. 34 1.20 200.00 

PEAK 

(CFS) 

57. 15 

TIME TO 
PEAK 

(MIN) 

334.32 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 2. 12 1. 34 2.00 57. 14 334.00 

VOLUME 

(IN) 

1. 44 

1.44 

MAXIMUM 
CELERITY 

(FPS) 

5.56 

• CONTINUITY SUMMARY (AC-FT) - INFLOW= .6266E+01 EXCESS= .OOOOE+OO OUTFLOW= .6253E+01 BASIN STORAGE= . 1423E-01 PERCENT ERROR= .0 

*** -
• PEAK FLOW 

(CFS) 
57. -

-

TIME 
(HR) 
5.57 

*** *** *** 
HYDROGRAPH AT STATION CH4 

(CFS) 
(INCHES) 

(AC-FT) 

6-HR 
10. 

1.155 
5. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

8. 8. 
1.438 1.438 

6. 6. 

.08 SQ MI 

*** 

9.97-HR 
8. 

1.438 
6. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** - ************** 
* * 133 KK * 8345 * - * * 

135 KO -
************** 

OUTPUT CONTROL VARIABLES 
l DD~.!T ':! ODHIT r·n~ITDI'l! 

~.4--34-



-
-
-
• 

-
-
• 

-
-

•• 

-
• 

-
-

136 BA 

137 PH 

138 LS 

139 UD 

*** 

OSCAL 
(PNCH 

lOUT 
ISAV1 
ISAV2 

TIM INT 

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 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .01 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
. . . .. HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

............... TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-0AY 7-DAY 10-0AY 

.39 .76 1.34 1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

STORM AREA.= .01 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .32 LAG 

*** 
UN IT HYDROGRAPH 

50 END-OF-PERIOD ORDINATES 
1. 2. 3. 6. 9. 12. 15. 

19. 18. 16. 15. 13. 11. 9. 
5. 4. 4. 3. 3. 2. 2. 
1. 1. 1. 1. 1. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

*** *** *** *** 
HYDROGRAPH AT STATION 8345 

17. 18. 19. 
8. 7. 6. 
2. 1. 1. 
0. 0. 0. 
0. 0. 0. 

TOTAL RAINFALL = 1.65. TOTAL LOSS= .41, TOTAL EXCESS= 1. 24 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

14. 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 SO MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
************** 
* * 

• 140 KK * 8345 * 
* * ************** 

• 142 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE - !PNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 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 

143 HC HYOROGRAPH COMBINATION - ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** - *** *** *** *** *** 
HYDROGRAPH AT STATION 8345 ~4-35 



67. 5.53 -
-

(CFSl (INCHES 
(AC-FT 

12. 
1.166 

6. 

CUMULATIVE AREA = 

9. 
1.409 

1. 

.09 SQ MI 

9. 
1.409 

1. 

9. 
1.409 

1. 

- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * .. 

144 KK * RES3 * 
* * 
************** - 146 KO OUTPUT CONTROL VARIABLES 

!PRNT 1 PRINT CONTROL 
!PLOT 2 PLOT CONTROL 

• OSCAL 0 . HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED - ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 

- HYDROGRAPH ROUTING DATA 

147 RS STORAGE ROUTING 
NSTPS 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 .1 .2 . 4 . 7 

149 SE ELEVATION 14.20 15.20 16.20 17.20 

- 150 SL LOW-LEVEL OUTLET 
ELEVL 13.83 ELEVATION AT CENTER OF OUTLET 
CAREA .06 CROSS-SECTIONAL AREA 

COOL .60 COEFFICIENT - EXPL .50 EXPONENT OF HEAD 

151 ss SPILLWAY 
CREL 15.75 SPILLWAY CREST ELEVATION - SPWID 14.00 SPILLWAY WIDTH 
COQW 2.70 WEIR COEFFICIENT 
EXPW 1. 50 EXPONENT OF HEAD 

*** - 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 

OUTFLOW .49 .96 2.23 4.70 8.74 14.77 23.17 34.34 48.67 66.55 

• ELEVATION 15.76 15.81 15.88 15.98 16. 11 16.27 16.46 16.68 16.92 17.20 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .08 .09 . 10 .11 . 12 • 14 . 16 . 19 .22 .24 
OUTFLOW . 18 .20 . 21 .23 .24 .27 .29 .32 .35 .36 

ELEVATION 14.20 14.25 14.31 14.39 14.49 14.£1 14.77 14.99 15.20 15.30 - STORAGE .33 .33 .34 .35 .37 .40 .42 .43 .48 .53 
OUTFLOW .42 . 49 .96 2.23 4.70 8.74 11.87 14.77 23.17 34.34 

ELEVATION 15.75 15.76 15.81 15.88 15.98 16.11 16.20 16.27 16.46 15.68 - STORAGE .50 .66 
OUTFLOW 48.67 66.55 

ELEVATION 16.92 17.20 

.. ··················································::::::::::·:~·:~:~:::·····::::·····························~~·~~t:;··· 

.. *********************************************************************************************************************************** 
* * OA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE 
* * 0 1 k 1 



29 JUN 1204 3 0. • 1 14.2 ~ 29 JUN 1524 103 4 • .4 15.9 ~ 29 JUN 1844 203 t:!. .4 16. 1 - 29 JUN 1206 4 0. . 1 14.3 * 29 JUN 1526 104 4. .4 15.9 * 29 JUN 1846 204 8. .4 16.1 
29 JUN 1208 5 0. . 1 14.4 * 29 JUN 1528 105 4. .4 15.9 * 29 JUN 1848 205 8. .4 16.1 
29 JUN 1210 6 0. .1 14.4 * 29 JUN 1530 106 4. . 4 15.9 * 29 JUN 1850 206 8. .4 16.1 29 JUN 1212 7 0. .1 14.5 * 29 JUN 1532 107 4. .4 15.9 * 29 JUN 1852 207 8. • 4 16.1 
29 JUN 1214 8 0. .1 14.6 * 29 JUN 1534 108 4. .4 15.9 * 29 JUN 1854 208 8. . 4 16. 1 - 29 JUN 1216 9 0. .1 14.6 * 29 JUN 1536 109 4. .4 15.9 * 29 JUN 1856 209 8. .4 16. 1 
29 JUN 1218 10 0. . 2 14.7 * 29 JUN 1538 110 4. .4 15.9 * 29 JUN 1858 210 8. . 4 16. 1 
29 JUN 1220 11 0. .2 14.8 * 29 JUN 1540 111 4. .4 15.9 * 29 JUN 1900 211 8. .4 16.1 
29 JUN 1222 12 0. . 2 14.8 * 29 JUN 1542 112 4. . 4 15.9 * 29 JUN 1902 212 8. .4 16.1 - 29 JUN 1224 13 0. . 2 14.9 * 29 JUN 1544 113 4. .4 15.9 * 29 JUN 1904 213 7. . 4 16. 1 
29 JUN 1226 14 0. . 2 15.0 * 29 JUN 1546 114 4. .4 15.9 * 29 JUN 1906 214 7. .4 16. 1 
29 JUN 1228 15 0. . 2 15.0 * 29 JUN 1548 115 4 . . 4 15.9 * 29 JUN 1908 215 7 . . 4 16. 1 
29 JUN 1230 16 0. . 2 15.1 * 29 JUN 1550 116 4. . 4 15.9 * 29 JUN 1910 216 1 . .4 16. 1 • 29 JUN 1232 17 0. . 2 15.2 * 29 JUN 1552 117 4 . .4 15.9 * 29 JUN 1912 217 1. .4 16.1 
29 JUN 1234 18 0. . 2 15.2 * 29 JUN 1554 118 4 . .4 15.9 * 29 JUN 1914 218 7. .4 16. 1 
29 JUN 1236 19 0. . 2 15.3 * 29 JUN 1556 119 4. .4 15.9 * 29 JUN 1916 219 7. .4 16. 1 
29 JUN 1238 20 0. . 2 15.3 * 29 JUN 1558 120 4 . .4 15.9 * 29 JUN 1918 220 7. .4 16.1 - 29 JUN 1240 21 0. . 3 15.4 * 29 JUN 1600 121 4 . .4 15.9 * 29 JUN 1920 221 7. .4 16.1 
29 JUN 1242 22 0. . 3 15.4 * 29 JUN 1602 122 4. .4 15.9 * 29 JUN 1922 222 1 . .4 16.1 
29 JUN 1244 23 0. .3 15.5 * 29 JUN 1604 123 4. .4 15.9 * 29 JUN 1924 223 7. .4 16.1 
29 JUN 1246 24 0. . 3 15.5 * 29 JUN 1606 124 4. .4 15.9 * 29 JUN 1926 224 7 . .4 16. 1 • 29 JUN 1248 25 0. .3 15.6 * 29 JUN 1608 125 4. .4 15.9 * 29 JUN 1928 225 1. . 4 16. 1 
29 JUN 1250 26 0. .3 15.6 * 29 JUN 1610 126 4. . 4 15.9 * 29 JUN 1930 226 7. .4 16.1 
29 JUN 1252 27 0. . 3 15.7 * 29 JUN 1612 127 4. . 4 15.9 * 29 JUN 1932 227 1. . 4 16.1 
29 JUN 1254 28 0. . 3 15.7 * 29 JUN 1614 128 4. .4 15.9 * 29 JUN 1934 228 1. .4 16.0 - 29 JUN 1256 29 1. . 3 15.8 * 29 JUN 1616 129 4. .4 15.9 * 29 JUN 1936 229 7. .4 16.0 
29 JUN 1258 30 1. . 3 15.8 * 29 JUN 1618 130 4. .4 15.9 * 29 JUN 1938 230 7. . 4 16.0 
29 JUN 1300 31 2. . 3 15.8 * 29 JUN 1620 131 4 . .4 15.9 * 29 JUN 1940 231 7. .4 16.0 
29 JUN 1302 32 2. . 4 15.9 * 29 JUN 1622 132 4 . . 4 15.9 * 29 JUN 1942 232 7. . 4 16.0 - 29 JUN 1304 33 3. . 4 15.9 * 29 JUN 1624 133 4 . .4 15.9 * 29 JUN 1944 233 6. .4 16.0 
29 JUN 1306 34 3. . 4 15.9 * 29 JUN 1626 134 4 . .4 15.9 * 29 JUN 1946 234 6. . 4 16.0 
29 JUN 1308 35 3. .4 15.9 * 29 JUN 1628 135 4. .4 15.9 * 29 JUN 1948 235 6. .4 16.0 
29 JUN 1310 36 3 . . 4 15.9 * 29 JUN 1630 136 4 . . 4 15.9 * 29 JUN 1950 236 6. . 4 16.0 • 29 JUN 1312 37 3. .4 15.9 * 29 JUN 1632 137 4. .4 15.9 * 29 JUN 1952 237 6. .4 16.0 
29 JUN 1314 38 4. . 4 15.9 * 29 JUN 1634 138 4 . .4 16.0 * 29 JUN 1954 238 6. . 4 16.0 
29 JUN 1316 39 4. . 4 15.9 * 29 JUN 1636 139 4. .4 16.0 * 29 JUN 1956 239 6. . 4 16.0 
29 JUN 1318 40 4. . 4 15.9 * 29 JUN 1638 140 4 . . 4 16.0 * 29 JUN 1958 240 6. .4 16.0 - 29 JUN 1320 41 4. . 4 15.9 * 29 JUN 1640 141 4. .4 16.0 * 29 JUN 2000 241 6. .4 16.0 
29 JUN 1322 42 4. . 4 15.9 * 29 JUN 1642 142 4 . . 4 16.0 * 29 JUN 2002 242 6. . 4 16.0 
29 JUN 1324 43 4. . 4 15.9 * 29 JUN 1644 143 4 . .4 16.0 * 29 JUN 2004 243 6. .4 16.0 
29 JUN 1326 44 4. . 4 15.9 * 29 JUN 1646 144 4 . . 4 16.0 * 29 JUN 2006 244 6. .4 16.0 • 29 JUN 1328 45 4. . 4 15.9 * 29 JUN 1648 145 4 . . 4 16.0 * 29 JUN 2008 245 6. . 4 16.0 
29 JUN 1330 46 4. .4 15.9 * 29 JUN 1650 146 4. . 4 16.0 * 29 JUN 2010 246 6 . . 4 16.0 
29 JUN 1332 47 4. . 4 15.9 * 29 JUN 1652 147 5 . . 4 16.0 * 29 JUN 2012 247 6 . .4 16.0 
29 JUN 1334 48 4. .4 15.9 * 29 JUN 1654 148 5. .4 16.0 * 29 JUN 2014 248 5. .4 16.0 - 29 JUN 1336 49 4. . 4 15.9 * 29 JUN 1656 149 5 . .4 16.0 * 29 JUN 2016 249 5. .4 16.0 
29 JUN 1338 50 4. . 4 15.9 * 29 JUN 1658 150 6. . 4 16.0 * 29 JUN 2018 250 5. .4 16.0 
29 JUN 1340 51 4. .4 15.9 * 29 JUN 1700 151 6. .4 16.0 * 29 JUN 2020 251 5. . 4 16.0 
29 JUN 1342 52 4. . 4 15.9 * 29 JUN 1702 152 7 . . 4 16.0 * 29 JUN 2022 252 5 . . 4 16.0 

• 29 JUN 1344 53 4. . 4 15.9 * 29 JUN 1704 153 8 . .4 16.1 * 29 JUN 2024 253 5. .4 16.0 
29 JUN 1346 54 4. . 4 15.9 * 29 JUN 1706 154 9 . . 4 16.1 * 29 JUN 2026 254 5 . . 4 16.0 
29 JUN 1348 55 4. . 4 15.9 * 29 JUN 1708 155 10 . . 4 16.1 * 29 JUN 2028 255 5 . . 4 16.0 
29 JUN 1350 56 4. .4 15.9 * 29 JUN 1710 156 11. .4 16.2 * 29 JUN 2030 256 5. .4 16.0 -29 JUN 1352 57 4. . 4 15.9 * 29 JUN 1712 157 13. .4 16.2 * 29 JUN 2032 257 5. .4 16.0 
29 JUN 1354 58 4. . 4 15.9 * 29 JUN 1714 158 14. .4 16.3 * 29 JUN 2034 258 5. . 4 16.0 
29 JUN 1356 59 4. .4 15.9 * 29 JUN 1716 159 15. .4 16.3 * 29 JUN 2036 259 5. . 4 16.0 
29 JUN 1358 60 4. . 4 15.9 * 29 JUN 1718 160 17. . 4 16.3 * 29 JUN 2038 260 5 . .4 16.0 -29 JUN 1400 61 4. . 4 15.9 * 29 JUN 1720 161 18. .5 16.3 * 29 JUN 2040 261 5. .4 16.0 
29 JUN 1402 62 4. .4 15.9 * 29 JUN 1722 162 18. . 5 16.4 * 29 JUN 2042 262 5. .4 16.0 
29 JUN 1404 63 4. . 4 15.9 * 29 JUN 1724 163 20. . 5 16.4 * 29 JUN 2044 263 5. .4 16.0 
29 JUN 1406 64 4. . 4 15.9 * 29 JUN 1726 164 25 . .5 16.5 * 29 JUN 2046 264 5. . 4 16.0 

• 29 JUN 1408 65 4. .4 15.9 * 29 JUN 1728 165 37 . . 5 16.7 * 29 JUN 2048 265 4. .4 16.0 
29 JUN 1410 66 4. . 4 15.9 * 29 JUN 1730 166 50. . 6 17.0 * 29 JUN 2050 266 4. . 4 16.0 
29 JUN 1412 67 4. .4 15.9 * 29 JUN 1732 167 59. . 6 17.1 * 29 JUN 2052 267 4. .4 16.0 
29 JUN 1414 68 4. . 4 15.9 * 29 JUN 1734 168 63 . . 7 17.2 * 29 JUN 2054 268 4. . 4 16.0 - 29 JUN 1415 69 4. . 4 15.9 * 29 JUN 1736 169 65. . 7 17.2 * 29 JUN 2056 269 4. .4 16.0 
29 JUN 1418 70 4. . 4 15.9 * 29 JUN 1738 170 65. . 1 17.2 * 29 JUN 2058 270 4 . . 4 16.0 
29 JUN 1420 71 4. .4 15.9 * 29 JUN 1740 171 64. . 7 17.2 * 29 JUN 2100 271 4. .4 16.0 
29 JUN 1422 72 4. . 4 15.9 * 29 JUN 1742 172 62. . 6 17.1 * 29 JUN 2102 272 4. . 4 16.0 - 29 JUN 1424 73 4. . 4 15.9 * 29 JUN 1744 173 60. .6 17.1 * 29 JUN 2104 273 4. . 4 16.0 
29 JUN 1426 74 4. .4 15.9 * 29 JUN 1746 174 58. .6 17.1 * 29 JUN 2106 274 4. . 4 16.0 
29 JUN 1428 75 4. . 4 15.9 * 29 JUN 1748 175 55. .6 17.0 * 29 JUN 2108 275 4. .4 16.0 
29 JUN 1430 76 4. . 4 15.9 * 29 JUN 1750 176 52. . 6 17.0 * 29 JUN 2110 276 4. . 4 16.0 -29 JUN 1432 17 4. .4 15.9 * 29 JUN 1752 177 49. . 6 16.9 * 29 JUN 2112 277 4. .4 16.0 
29 JUN 1434 78 4. . 4 15.9 * 29 JUN 1754 178 46 . .6 16.9 * 29 JUN 2114 278 4. .4 16.0 
29 JUN 1436 79 4. . 4 15.9 * 29 JUN 1756 179 43 . . 6 16.8 * 29 JUN 2116 279 4. .4 16.0 
29 JUN 1438 80 4. . 4 15.9 * 29 JUN 1758 180 40 . .6 16.8 * 29 JUN 2118 280 4. . 4 16.0 -29 JUN 1440 81 4. .4 15.9 * 29 JUN 1800 181 37. . 5 16.7 * 29 JUN 2120 281 4. . 4 16.0 
29 JUN 1442 82 4. .4 15.9 * 29 JUN 1802 182 35. .5 16.7 * 29 JUN 2122 282 4. . 4 16.0 
29 JUN 1444 83 4. .4 15.9 * 29 JUN 1804 183 32. .5 16.6 * 29 JUN 2124 283 4. .4 16.0 
29 JUN 1446 84 4. .4 15.9 * 29 JUN 1806 184 30. . 5 16.6 * 29 JUN 2126 284 4. . 4 16.0 -29 JUN 1448 85 4. .4 15.9 * 29 JUN 1808 185 27. .5 16.5 * 29 JUN 2128 285 4. .4 16.0 
29 JUN 1450 86 4. . 4 15.9 * 29 JUN 1810 186 25. . 5 16.5 * 29 JUN 2130 286 

cg~-3:~ 
16.0 

29 JUN 1452 87 4. . 4 15.9 * 29 JUN 1812 187 23. .5 16.5 * 29 JUN 2132 287 16.0 
29 JUN 1454 88 4. . 4 15.9 * 29 JUN 1814 188 22. . 5 16.4 * 29 JUN 2134 288 16.0 - ?Q !UN H55 89 A. .1 1S q :;: ?9 ..llJN H1H 1~q ?0 s 1p, A * ?Q .J!JN ?11R ?flq A A 1r, n 



29 JUN 1500 91 4. .4 15.9 * 29 JUN 1820 191 17. .4 16.3 * 29 JUN 2140 291 4. .4 16.0 - 29 JUN 1502 92 4. .4 15.9 * 29 JUN 1822 192 16. .4 16.3 * 29 JUN 2142 292 4. .4 16.0 
29 JUN 1504 93 4. .4 15.9 * 29 JUN 1824 193 15. .4 16.3 * 29 JUN 2144 293 4. .4 16.0 
29 JUN 1506 94 4. . 4 15.9 * 29 JUN 1826 194 14 . .4 16.2 * 29 JUN 2146 294 4. .4 16.0 
29 JUN 1508 95 4. .4 15.9 * 29 JUN 1828 195 13. .4 16.2 * 29 JUN 2148 295 4. .4 16.0 - 29 JUN 1510 96 4. .4 15.9 * 29 JUN 1830 196 12. .4 16.2 * 29 JUN 2150 296 4. .4 16.0 
29 JUN 1512 97 4. .4 15.9 * 29 JUN 1832 197 11. .4 16.2 * 29 JUN 2152 297 4. .4 16.0 
29 JUN 1514 98 4. .4 15.9 * 29 JUN 1834 198 10. .4 16.2 * 29 JUN 2154 298 4. .4 16.0 
29 JUN 1516 99 4. .4 15.9 * 29 JUN 1836 199 10. .4 16.1 * 29 JUN 2156 299 4. .4 16.0 - 29 JUN 1518 100 4. . 4 15.9 * 29 JUN 1838 200 9. .4 16.1 * 29 JUN 2158 300 4. .4 16.0 

* * *********************************************************************************************************************************** 

• PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

65. 5.63 (CFS) 12. 8. 8. 8. 
(INCHES) 1.165 1. 352 1.352 1. 352 - (AC-FT) 6. 7. 7. 7. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
(AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR - 1. 5.60 0. 0. 0. 0. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
(FEET~ (HR) 6-HR 24-HR 72-HR 9.97-HR - 17.1 5.63 16.15 15.98 15.98 15.98 

CUMULATIVE AREA = .09 SQ MI 

-
-
-
-
-
-
-
• 

-
-
-



-
- STATION RES3 

(I) INFLOW, (0) OUTFLOW - 0. 10. 20. 30. 40. 50. 60. 70. 0. 0. 0. 0. 0. 
(S) STORAGE 

.0 .0 .0 .0 .0 .0 .0 .2 .4 .6 .8 .0 .0 
DAHRMN PER -291200 11---------.---------.---------.---------.---------.---------.---s-----.---------.---------.---------.---------.---------. 
291202 2I s 
291204 30 I s 
291206 40 I s -291208 50 I s 
291210 60 I s 
291212 70 I s 
291214 80 I s -291216 90 I s 
291218 100 I s . 
291220 110 . I . s . 
291222 120 I S. -291224 130 I s. 
291226 140 s 
291228 150 s 
291230 160 .s 
291232 170 .s -291234 180 .s 
291236 190 . s 
291238 200 . s 
291240 210 . T .s. ... -291242 220 I s 
291244 230 I s 
291246 240 s -291248 250 I s 
291250 260 I s 
291252 270 I s 
291254 280 I s 

• 291256 29.0 I s 
291258 30.0 I s 
291300 31. 0 I .s. 
291302 32. 0 I s . 
291304 33. OI s . • 291306 34. or s . 
291308 35. OI s . 
291310 36. or s . 
291312 37. OI s . -291314 38. T s . J. 

291316 39. I s . 
291318 40. I s . 
291320 41. I . . s . -291322 42. I s . 
291324 43. I s . 
291326 44. I s . 
291328 45. I s . -291330 46. r s . 
291332 47. I s . 
291334 48. I s . 
291336 49. I s . -291338 50. I s . 
291340 51. I . s . 
291342 52. I s . 
291344 53. s . 

• 291346 54. s . 
291348 55. s . 
291350 56. s . 
291352 57. s . 

- 291354 58. s . 
291356 59. s . 
291358 60. s . 
291400 ~1 

\II • . s . 
• 291402 62. s . 

291404 63. s . 
291406 64. I s . 
291408 65. I s . 

- 291410 66. I s . 
291412 67. I s . 
291414 68. I s . 
291416 69. I s . 

- 291418 70. I s . 
291420 71. I . s . 

·cp4-~3q 291422 72. I s . 
291424 73. s . 

• ?Q1d?fi ?4 c; 



291430 76. I s . -291432 77. I s . 
291434 78. I s . 
291436 79. I s . 
291438 80. I s . -29\UO aL . 1 .. lo 'to "' " .. " '" ....... " ............ .. ......... . s . 
291442 82. I s . 
291444 83. I s . 
29144 6 84. I s . -291448 85. I s . 
291450 86. I s . 
291452 87. I s . 
291454 88. I s . -291456 89. I s . 
291458 90. I s . 
291500 91. . I . . .. . . .. .. <> ....... . ....... . s . ... ...... 
291502 92. I s . -291504 93. I s . 
291506 94. r s . 
291508 95. I s . 
291510 96. I s . -291512 97. I s . 
291514 98. I s . 
291516 99. I s . 
291518 100. I s . -291520 101. I . . s .. 
291522 102. I s . 
291524 103. I s . 
291526 104. I s . 

- 291528 105. s . 
291530 106. s . 
291532 107. s . 
291534 108. s . 

- 291536 109. s . 
291538 110. s . 
291540 111 .. 1 . ... . ... . . . s . . .... 
291542 112. s . 

- 291544 113. s . 
291546 114. s . 
291548 115. I s . 
291550 116. I s . 

• 291552 117. I s . 
291554 118. I s . 
291556 119. I s . 
291558 120. I s . 

• 291600 121. . I . . s . . ..... 
291602 122. I s . 
291604 123. I s . 
291606 124. l s . J. 

- 291608 125. I s . 
291610 126. I s . 
291612 127. I s . 
291614 128. I s . 

• 291616 129. I s . 
291618 130. I s . 
291620 131. . I ....... . s . 
291622 132. I s . 
291624 133. I s . 

- 291626 134. I s . 
291628 135. I s . 
291630 136. I s . 
291632 137. I s . 

- 291634 138. I s . 
291636 139. I s . 
291638 140. I s . 
291640 141. . I .......... . s . 

.. 291642 142. I s . 
291644 143. I s . 
291646 144. r s . 
291648 145. or s. 

- 291650 146. or s. 
291652 147. I s. 
291654 148. or s. 
291656 149. or S. 

• 291658 150. or s. 
291700 151 .. . OI. . .s. 
291702 152. or . S. 
291704 153. 0 I s 

• 291706 154. 0. I s 
291708 155. 0 I s 
291710 156. .0 I .s 
291712 157. 0 I .S 

• 291714 158. 0 I . s 

~4~40: 291716 159. 0 I . . s 
291718 160. 0 I. <:: 

• o..J 

291'!20 161. . OI. .S. ... .......... 
• ')Ci1')') H') r! r 

,, 



291726 164. 0 .1 s - 291728 165. 0 
6 

. I s 
291730 166. I s 
291732 167. 0. I . s 
291734 168. 0 r s ! 

291736 169. OI s • 291738 170. IO s 
291740 171. . I 0 . . .S. 
291742 172. I 0 . s 
291744 173. I 0 . s • 291746 174. I 0 . .s 
291748 175. . I 0 .s 
291750 176. I . 0 s 
291752 177. I 0 . s • 291754 178. I 0 s. 
291756 179. !. 0 s. 
291758 180. r 0 s . 
291800 181. . I. .0. .s . -291802 182. I 0 s 
291804 183. . 0 s 
291806 184. I 0 s 

• 291808 185 . 0 s 
291810 186. . I 0 s 
291812 187. I 0 s 
291814 188. I . 0 s 
291816 189. I 0 s -291818 190. I 0 . s 
291820 191. I .0. . s . 
291822 192. I 0 . s 
291824 193. . I 0 . s -291826 194. .I 0 .s 
291828 195. .I 0 .s 
291830 196. I 0 .s 
291832 197. I.O .s -291834 198. IO s 
291836 199. 10 s 
291838 200. IO. s 
291840 201. 10. . ..... . s . -291842 202. r . s 
291844 203. I . s 
291846 204. I . s 
291848 205. I . s -291850 206. I . s 
291852 207. I . s 
291854 208. I . s 
291856 209. I . s -291858 210. IO. s 
291900 211. . ro . . s . 
291902 212. IO . s 
291904 213. I s -291906 214. I s 
291908 215. s 
291910 216. s. 
291912 217. S. -291914 218. S. 
291915 219. s. 
291918 220. r s. .. 
291920 221. .I. . . . . . ..... .S. -291922 222. s. 
291924 223. s. 
291926 224. s. 
291928 225. s. 

- 291930 226. S. 
291932 227. s. 
291934 228. r s. . 
291936 229. I s. 

• 291938 230. I s. 
291940 231. ro. .s. 
291942 232. IO S. 
291944 233. I S. 

- 291946 234. s. 
291948 235. S. 
291950 236. S. 
291952 237. s . 

• 291954 238. s. 
291956 239. I s. 
291958 240. I s. 
292000 241. I . . . . .. . .s. . .... 

• 292002 242. I s. 
292004 243. I s. 
292006 244. I S. 
292008 245. I s. 

• 292010 246. IO S. 
292012 247. IO s. 

V<-4 -:41 292014 248. I S. 
292016 249. s. 

• ')Q?r11~ ?S0 c 



292022 252. s . 
.. 292024 253. s. 

292026 254. s. 
292028 255. s. 
292030 256. s . 

.. 292032 257. s. 
292034 258. s. 
292036 259. s. 
292038 260. r s. 
292040 261. . I. .s ..... . 

• 292042 262. IO S. 
292044 263. IO S. 
292046 264. IO S. 
292048 265. I S. 

• 292050 266. I S. 
292052 267. I S. 
292054 268. I S. 
292056 269. I S. 

• 292058 270. I S. 
292100 271 .. I . . . . . . . .S. 
292102 272. I S. 
292104 273. I S. 

• 292106 274. r s. 
292108 275. I S. 
292110 276. I S . 
292112 277. I S . 

• 292114 278. r s . 
292116 279. I S . 
292118 280. I S . 
292120 281 .. I . . S . 

- 292122 282. s . 
292124 283. s . 
292126 284. s . 
292128 285. s . 

- 292130 286. s . 
292132 287. s. 
292134 288. s . 
292136 289. s . 

- 292138 290. s . 
292140 291. . s . 
292142 292. s . 
292144 293. s . 

- 292146 294. s . 
292148 295. s . 
292150 296. s . 
292152 297. s . 

- 292154 298. s . 
292156 299. • . . . . . . . s . . . . . 
292158 300.---I-----.---------.---------.---------.---------.---------.---------.-------s-.---------.---------.---------.---------. -

• 

-
-
-
• 

• 
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-
- RUNOFF SUMMARY 

FLOW IN CUBIC FEET PER SECOND - TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE - HYDROGRAPH AT OF1 14. 5.33 2. 1. 1. .02 

ROUTED TO CH1 14. 5.37 2. 1. 1. .02 

• HYDROGRAPH AT A2 5. 5.30 1. 0. 0. . 01 

2 COMBINED AT A2 19. 5.37 2. 1. 1. .02 - ROUTED TO sn 19. 5.43 2. 1. 1. .02 

HYDROGRAPH AT A3 5. 5.33 1. 0. 0. . 01 - 2 COMBINED AT A3 24. 5.40 3. 2. 2. .03 

HYDROGRAPH AT OF2 11. 5.53 2. 1. 1. .02 - ROUTED TO CH2 11. 5.57 2. 1. 1. .02 

HYDROGRAPH AT OF3 2. 5.57 0. 0. 0. .00 

2 COMBINED AT OF3 13. 5.57 2. 1. 1. .02 

2 COMBINED AT OF3 36. 5.43 5. 3. 3. .05 - HYDROGRAPH AT A1 22. 5.53 4. 2. 2. .03 

2 COMBINED AT A1 58. 5.47 9. 5. 5. .08 - ROUTED TO P1 57. 5.50 9. 5. 5. .08 

HYDROGRAPH AT 81 1. 5.03 0. 0. 0. .00 - 2 COMBINED AT 81 58. 5.50 9. 5. 5. .08 

ROUTED TO RES1 57. 5.53 10. 8. 8. .08 23.57 5.53 - ROUTED TO CH3 57. 5.53 10. 8. 8. ,08 

HYDROGRAPH AT 82 1. 5.03 0. 0. 0. .00 - 2 COMBINED AT 82 57. 5.53 10. 8. 8. .08 

ROUTED TO RES2 57. 5.57 10. 8. 8. .08 20.98 5.57 - ROUTED TO CH4 57. 5.57 10. 8. 8. .08 

HYDROGRAPH AT 8345 14. 5.33 2. 1. 1. . 01 - 2 COMBINED AT 8345 67. 5.53 12. 9. 9. .09 

ROUTED TO RES3 65. 5.63 12. 8. 8. .09 17.18 5.63 

• 

-
-
- 12.4--43 -



- SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME - ISTAO ELEMENT 
PEAK PEAK - (MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) 

CH1 MANE 2.00 13.80 322.00 .86 2.00 13.80 322.00 .86 

• 
CONTINUITY SUMMARY (AC-FT) - INFLOW= .8035E+OO EXCESS= .OOOOE+OO OUTFLOW= .8017E+OO BASIN STORAGE= .2569E-02 PERCENT ERROR= -.1 

- ST1 MANE 2.00 19.07 326.00 .92 2.00 19.07 326.00 .92 

- CONTINUITY SUMMARY (AC-FT) - INFLOW= . 1114E+01 EXCESS= .OOOOE+OO OUTFLOW= . 1110E+01 BASIN STORAGE= .5794E-02 PERCENT ERROR= -.2 

CH2 MANE 2.00 11.16 334.00 .86 2.00 11.16 334.00 .86 -CONTINUITY SUMMARY (AC-FT) - INFLOW= .8545E+OO EXCESS= .OOOOE+OO OUTFLOW= .8532E+OO BASIN STORAGE= .2230E-02 PERCENT ERROR= -.1 

- P1 MANE .99 57.49 329.26 .99 2.00 57.48 330.00 .99 

.. CONTINUITY SUMMARY (AC-FT) - INFLOW= .4237E+01 EXCESS= .OOOOE+OO OUTFLOW= .4234E+01 BASIN STORAGE= .3330E-02 PERCENT ERROR= .0 

CH3 MANE 1. 08 57.29 331.74 1.44 2.00 57.28 332.00 1.44 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6232E+01 EXCESS= .OOOOE+OO OUTFLOW= .6223E+01 BASIN STORAGE= . 1282E-01 PERCENT ERROR= -.1 

- CH4 MANE 1.20 57.15 334.32 1.44 2.00 57.14 334.00 1.44 

-CONTINUITY SUMMARY (AC-FT)- INFLOW= .6266E+01 EXCESS= .OOOOE+OO OUTFLOW= .6253E+01 BASIN STORAGE= .1423E-01 PERCENT ERROR= .0 

-*** NORMAL END OF HEC-1 *** 

-
-

-
• 

-
• 
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1!*************************************** *************************************** 
t * * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS * 

11 SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER * 
t VERSION 4.0 * * 609 SECOND STREET * 

* DAVIS, CALIFORNIA 95616 * 
• RUN DATE 07/01/1994 TIME 19:36:56 * * (916) 756-1104 * 
t * 

:*************************************** 
* * 
*************************************** -

-
-
-
-
-
-
-
-
-
-
• 

-
-
• 

X X xxxxxxx xxxxx X 

X X X X X XX 
X X X X X 
xxxxxxx xxxx X XXX XX X 

X X X X X 
X X X X X X 
X X XX XX XXX XXX XX XXX 

THIS PROGRAM REPLACES All PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEClDB, AND HEClKW. 

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 

Dt-\JLLopul '2.. Y£1/l4<- 5tCJfLW" 

~ /b -\14-..!> l NC:,. 
11 c. , u ~ £_ 

Rur01!5 



- HEC-1 INPUT PAGE 1 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0 - IO GRANO VIEW SUBDIVISION 
2 ID DEVELOPED CONDITION - 3 ID 2 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-0-F DATA) 
4 IT 2 30JUN94 1200 300 
5 IO 5 2 0 - * ********** 
6 KK 0123 - 7 KM Basin runoff calculation for 0123 
8 KO 3 1 0 1 21 
9 BA 0.0187 - 10 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 

11 LS 96 
12 UD 0.709 

• * ********** 
13 KK CHlA - 14 KM Muskingum-Cunge channel routing from CP9 to CPlO 
15 KO 3 1 0 1 21 
16 RD 315 0.0045 0.025 TRAP 2 4 - * *****-***** 
17 KK 04 - 18 KM Basin runoff calculation for 04 
19 KO 3 1 0 1 21 
20 BA 0.0036 - 21 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
22 LS 96 
23 UD 0.820 - * ********** 
24 KK 04 - 25 KM Combining two hydrographs at control point CPlO 
26 KO 3 1 0 1 21 
27 HC 2 .. * ********** 
28 KK RES4 - 29 KM Reservoir routing operation 
30 KO 1 2 0 21 
31 RS ELEV 17.30 
32 sv 0.0326 0.0994 0.0204 0.3618 0.5767 0.8459 1.0833 
33 SE 18.3 19.3 20.3 21.3 22.3 23.3 24.0 
34 SL 18.3 0.0625 0.6 0.5 

• 35 ss 23.5 12.29 2.7 1.5 

* ********** - 36 KK P1A 
37 KM Muskingum-Cunge channel routing from CPlO to CPS 
38 KO 3 1 0 1 21 

• 39 RD 655 0.0067 0.015 CIRC 2.0 

* ********** -
~S-1 -



- HEC-1 INPUT PAGE 2 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0 -
40 KK C2 - 41 KM Basin runoff calculation for C2 
42 KO 3 1 0 1 21 
43 BA 0.0049 - 44 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
45 LS 96 
46 UD 1.000 - * ********** 
47 KK C2 
48 KM Combining two hydrographs at control point CP8 
49 KO 3 1 0 1 21 
50 HC 2 - * ********** 
51 KK C13 - 52 KM Basin runoff calculation for C13 
53 KO 3 1 0 1 21 
54 BA 0.0206 - 55 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
56 LS 96 
57 UD 0. 719 - * ********** 
58 KK C12 - 59 KM Combining two hydrographs at control point CPS 
60 KO 3 1 0 1 21 
61 HC 2 - * ********** 
62 KK P2A - 63 KM Muskingum-Cunge channel routing from CPS to CPll 
64 KO 3 1 0 1 21 
65 RD 277 0.0054 0.015 CIRC 3.0 - * ***·******* 
66 KK El - 67 KM Basin runoff calculation for E1 

68 KO 3 1 0 1 21 
69 BA 0.0009 - 70 PH 0 0.10 0.19 0.34 0.42 0.47 0.55 0.64 0.70 
71 LS 96 
72 UD 0.146 

• * ********** 
73 KK El - 74 KM Combining two hydrographs at control point CPll 
75 KO 3 1 0 1 21 
76 HC 2 

• * ********** 

-
- ~ S"-?; _./' -



- HEC-1 INPUT 

LINE 10 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 -
77 

- 78 
79 
80 

• 81 
82 
83 

- 84 

85 -
-
-
-
-
-
-
-
-
-
-

-

KK RES5 
KM Reservoir routing operation 
KO 1 2 0 21 
RS 1 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 

* ********** 
zz 

PAGE 3 



.. **************************************** 
* * FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

.. SEPTEMBER 1990 * 
* VERSION 4.0 * 

* 
• RUN DATE 07/01/1994 TIME 19:36:56 t 

* 
**************************************** -
-
• 5 IO 

• 
IT 

-
-

-
-

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

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 2 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH TIME DATA 
NMIN 2 MINUTES IN COMPUTATION INTERVAL 

!DATE 30JUN94 STARTING DATE 
!TIME 1200 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 30JUN94 ENDING DATE 
NDTIME 2158 ENDING TIME 
I CENT 19 CENTURY MARK 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

.03 HOURS 
9.97 HOURS 

ENGLISH UNITS 
DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE -FEET 
ACRES 
DEGREES FAHRENHEIT 

*************************************** 
* * * U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* 
* 

DAVIS, CALIFORNIA 95616 
(916) 756-1104 * 

* 
* *************************************** 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** \ 

• 6 KK 

-8 KO 

-
-
-

************** 
* * 
* 
* 

0123 * 
* 

************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 
I PLOT 
QSCAL 0. 
IPNCH 

IOUT 21 
ISAVl 1 
ISAV2 300 

TI~INT .033 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 

1(S-S FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 



-
-
• 

--
-
-
-
-
-
-
-
-
-

9 BA 

10 PH 

11 LS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYOR0-35 ...... 
5-MIN 15-MIN 60-MIN 

.10 .19 .34 
2-HR 3-HR 

.42 .47 

TP-40 
6-HR 

.55 
12-HR 24-HR 

.64 .70 

STORM AREA : .02 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

12 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .71 LAG 

*** 

UNIT HYOROGRAPH 
108 END-OF-PERIOD ORDINATES 

0. 0. 1. 1. 2. 2. 3. 
6. 8. 9. 10. 11. 11 . 

12. 12. 12. 12. 12. 12. 11. 
q 9. 8. 8. 7. 6. 6. 
4. 4. 4. 3. 3. 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. 0. 0. 0. 0. 0. 0. 

*** *** *** *** *** 

HYDROGRAPH AT STATION 0123 

TOTAL RAINFALL : .61, TOTAL LOSS : .32, TOTAL EXCESS : .30 

'EAK FLOW TIME MAXIMUM AVERAGE FLOW -(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 SQ MI -
-

TP-49 .......... . 
2-DAY 4-DAY 7-DAY 10-DAY 

.00 .00 .00 .00 

3. 4. 5. 
12. 12. 12. 
11. 10. 10. 
5. 5. 5. 
3. 2. 2. 
1. 1. 1. 
1. 1. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- ************** 
* * 

•13 KK * CHlA * 
* * 
************** 



IPRNT 3 PRINT CONTROL - I PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH PUNCH COMPUTED HYOROGRAPH - !OUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED - TIM! NT .033 TIME INTERVAL IN HOURS 

- HYDROGRAPH ROUTING DATA 

16 RD MUSKINGUM-CUNGE CHANNEL ROUTING - L 315. CHANNEL LENGTH 
s .0045 SLOPE 
N .025 CHANNEL ROUGHNESS COEFFICIENT - CA .00 CONTRIBUTING AREA 

SHAPE TRAP CHANNEL SHAPE 
WD 2.00 BOTTOM WIDTH OR DIAMETER - 4.00 SIDE SLOPE 

*** - COMPUTED MUSKINGUM-CUNGE PARAMETERS 
COMPUTATION TIME STEP 

ELEMENT ALPHA M DT ox PEAK TIME TO VOLUME MAXIMUM 
PEAK CELERITY 

(MIN) ( FT) (CFS) (MIN) (IN) (FPS) - MAIN 1.50 1. 34 2.00 105.00 2.11 350.00 .29 1. 84 

- INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

- MAIN 1. 50 1. 34 2.00 2.11 350.00 .29 

!8NTINUITY SUMMARY (AC-FT) - INFLOW: .2860E+OO EXCESS: .OOOOE+OO OUTFLOW: .2848E+OO BASIN STORAGE: .1343E-02 PERCENT ERROR: .0 

- *** 

EAK FLOW 
• (CFS) 

2. 

-
-
-

TIME 
(HR) 
5.83 

*** *** *** *** 

HYDROGRAPH AT STATION CHlA 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 9.97-HR 

(CFS) 1. 0. 0. 0. 
(INCHES) .285 .285 .285 .285 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA : .02 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * * D4 * 
* * 
************** 



--
-

20 BA -
-21 PH -
-

22 LS --23 uo 

-
-
-
-
-
-
- *** -

IPRNT 3 PRINT CONTROL 
I PLOT 1 PLOT CONTROL 
QSCAL 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 

TIM INT .033 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

TP-40 .............. . 
2-HR 3-HR 6-HR 12-HR 24-HR 

.1 0 .19 . 34 . 42 . 4 7 .55 .64 .70 

STORM AREA : . 00 

SCS LOSS RATE 
STRTL .08 INITIAL ABSTRACTION 

CRVNBR 96.00 CURVE NUMBER 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG . 82 LAG 

*** 
UNIT HYOROGRAPH 

125 END-OF-PERIOD ORDINATES 
0. 
l. 
2. 
2. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

*** 

0. 0. 
1. 1. 
2. 2. 
2. 2. 
1. 1. 
1. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 

*** 
HYDROGRAPH AT STATION 

0. 
1. 
2. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 0. 0. 
1. 1. 2. 
2. 2. 2. 
2. 2. 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. 

*** *** 
04 

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. 90 (CFS) 0. 0. 0. 0. 
{INCHES) .285 .285 .285 .285 

(AC-FT) 0. 0. 0. 0. - CUMULATIVE AREA : .00 SQ MI 

-

. .......... TP-49 .......... . 
2-DAY 4-DAY 7-DAY 10-DAY 

.00 .00 .00 .00 

0. 1. 1. 
2. 2. 2. 
2. 2. ") 

L • 

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. 

Rs--8 



.. * *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-
24 KK -
-
-
• 

************** 
* * * 04 * 

* 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 
I PLOT 1 
QSCAL 0. 
I PNCH 

!OUT 21 
ISAVl 1 
ISAV2 300 

TIM INT .033 

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 

27 HC HYDROGRAPH COMBINATION -- *** 

-
EAK FLOW 

• (CFS) 
2. 

-
-
-

TIME 
(HR) 
5.83 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** 

HYDROGRAPH AT STATION 04 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 9.97-HR 

(CFS) 1. 0. 0. 0. 
(INCHES) .285 .285 .285 .285 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA : .02 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

.-:?8 KK 

-30 KO 

-
-
-
-

~ 1 RS -

************** 
* 
* 
* 

RES4 * 
* 

************** 

OUTPUT CONTROL VARIABLES 
IPRNT 1 
I PLOT 2 
QSCAL 0. 
IPNCH 1 

lOUT 21 
ISAVl 1 
ISAV2 300 

TIM INT .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 SIJBREACHES 



-
32 sv -33 SE 

• 
•35 ss 

-
-
-
-
-
----

RSVRIC 
X 

STORAGE 

ELEVATION 

LOW-LEVEL OUTLET 

17.30 INITIAL CONDITION 
.00 WORKING R AND D COEFFICIENT 

.0 .1 .0 . 4 

18.30 19.30 20.30 21.30 

ELEVL 18.30 ELEVATION AT CENTER OF OUTLET 
CAREA 

COQL 
EXPL 

SPILLWAY 

.06 CROSS-SECTIONAL AREA 

.60 COEFFICIENT 

.50 EXPONENT OF HEAD 

CREL 23.50 SPILLWAY CREST ELEVATION 
SPWID 

COQW 
EXPW 

12.29 SPILLWAY WIDTH 
2.70 WEIR COEFFICIENT 
1.50 EXPONENT OF HEAD 

*** 

. 6 

22.30 

COMPUTED OUTFLOW-ELEVATION DATA 

OUTFLOW 
ELEVATION 

OUTFLOW 
ELEVATION 

.00 
18.30 

.70 
23.51 

.11 
18.45 

.78 
23.52 

.13 
18.48 

1. 01 
23.55 

.14 
18.53 

1. 45 
23.58 

.17 
18.61 

2.17 
23.63 

. 20 
18.73 

3.24 
23.68 

.8 

23.30 

.24 
18.93 

4.74 
23.75 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

.03 

.00 
18.30 

.02 

.43 
20.30 

1. 00 
4.74 

23.75 

.04 

.11 
18.45 

.36 

.52 
21.30 

1. 02 
6. 72 

23.82 

.04 

.13 
18.48 

.58 

.60 
22.30 

1. OS 
9.27 

23.91 

.OS 

.14 
18.53 

.85 

.67 
23.30 

1. 08 
12.45 
24.00 

.OS 

.17 
18.61 

.91 

.69 
23.50 

.06 

.20 
18.73 

.92 

.78 
23.52 

.07 

.24 
18.93 

.93 
1. 01 

23.55 

1.1 

24.00 

.31 
19.33 

6. 72 
23.82 

.1 0 

.30 
19.30 

.94 
1. 45 

23.58 

.42 
20.28 

9.27 
23.91 

.10 

.31 
19.33 

.96 
2.17 

23.63 

.69 
23.50 

12.45 
24.00 

.02 

.42 
20.28 

.97 
3.24 

23.68 

-*********************************************************************************************************************************** 

- HYOROGRAPH AT STATION RES4 

********************************************************************************************************************************* 
- * OA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE 

- JUN 1200 1 
30 JUN 1202 2 

) JUN 1204 3 
_, JUN 1206 4 
30 JUN 1208 5 
) JUN 1210 6 

- JUN 1212 7 
30 JUN 1214 8 

) JUN 1216 9 
_, JUN 1218 10 
30 JUN 1220 11 

) JUN 1222 12 
•) JUN 1224 13 

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 

* 
18.3 * 30 JUN 1520 101 
18.3 * 30 JUN 1522 102 
18.3 * 30 JUN 1524 103 
18.3 * 30 JUN 1526 104 
18.3 * 30 JUN 1528 105 
18.3 * 30 JUN 1530 106 
18.3 * 30 JUN 1532 107 
18.3 * 30 JUN 1534 108 
18.3 * 30 JUN 1536 109 
18.3 * 30 JUN 1538 110 
18.3 * 30 JUN 1540 111 
18.3 * 30 JUN 1542 112 
18.3 * 30 JUN 1544 113 

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 

* 
18.3 * 30 JUN 1840 201 
18.3 * 30 JUN 1842 202 
18.3 * 30 JUN 1844 203 
18.3 * 30 JUN 1846 204 
18.3 * 30 JUN 1848 205 
18.3 * 30 JUN 1850 206 
18.3 * 30 JUN 1852 207 
18.3 * 30 JUN 1854 208 
18.3 * 30 JUN 1856 209 
18.3 * 30 JUN 1858 210 
18.3 * 30 JUN 1900 211 
18.3 * 30 JUN 1902 212 
IB.Z t ~0 ~UN 1Q04 2~3 

0. . 2 
0. .2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. .2 
0. . 2 
0. . 2 

~~-lt> 
) . . -

20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 



0 JUN 1228 15 
~0 JUN 1230 16 
~o JUN 1232 17 
0 JUN 1234 18 

-!o JUN 1236 19 
70 JUN 1238 20 
0 JUN 1240 21 

-!0 JUN 1242 22 
~o JUN 1244 23 
0 JUN 1246 24 

11!0 JUN 1248 25 
~o JUN 1250 26 
0 JUN 1252 27 

-!o JUN 1254 28 
~0 JUN 1256 29 
0 JUN 1258 30 
~ JUN 1300 31 

'(0 JUN 1302 32 
0 JUN 1304 33 
~ JUN 1306 34 
~0 JUN 1308 35 
0 JUN 1310 36 

"!o JUN 1312 37 
-~0 JUN 1314 38 
0 JUN 1316 39 

81!0 JUN 1318 40 
~0 JUN 1320 41 
0 JUN 1322 42 

-!o JUN 1324 43 
"ZO JUN 1326 44 
0 JUN 1328 45 

1!0 JUN 1330 46 
"\Q JUN 1332 47 
0 JUN 1334 48 

1!0 JUN 1336 49 
\0 JUN 1338 50 
0 JUN 1340 51 

-!0 JUN 1342 52 
\Q JUN 1344 53 
0 JUN 1346 54 

1!0 JUN 1348 55 
\0 JUN 1350 56 
0 JUN 1352 57 

.,0 JUN 1354 58 
\0 JUN 1356 59 
0 JUN 1358 60 

11!0 JUN 1400 61 
7.0 JUN 1402 62 
0 JUN 1404 63 

~0 JUN 1406 64 
.\0 JUN 1408 65 
0 JUN 1410 66 
~ JUN 1412 67 

\0 JUN 1414 68 
0 JUN 1416 69 

-!O JUN 1418 70 
\0 JUN 1420 71 
0 JUN 1422 72 
~ JUN 1424 73 

.\0 JUN 1426 74 
0 JUN 1428 75 

~0 JUN 1430 76 
30 JUN 1432 77 
0 JUN 1434 78 

880 JUN 1436 79 

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. 
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 

.0 

.0 

. 0 

. 0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

. 0 

.0 

. 0 

.0 

. 0 

.0 

.0 

.0 

. 0 

. 0 

.0 

18.3 * 30 JUN 1548 115 
18.3 * 30 JUN 1550 116 
18.3 * 30 JUN 1552 117 
18.3 * 30 JUN 1554 118 
18.3 * 30 JUN 1556 119 
18.3 * 30 JUN 1558 120 
18.3 * 30 JUN 1600 121 
18.3 * 30 JUN 1602 122 
18.3 * 30 JUN 1604 123 
18.3 * 30 JUN 1606 124 
18.3 * 30 JUN 1608 125 
18.3 * 30 JUN 1610 126 
18.3 * 30 JUN 1612 127 
18.3 * 30 JUN 1614 128 
18.3 * 30 JUN 1616 129 
18.3 * 30 JUN 1618 130 
18.3 * 30 JUN 1620 131 
18.3 * 30 JUN 1622 132 
18.3 * 30 JUN 1624 133 
18.3 * 30 JUN 1626 134 
18.3 * 30 JUN 1628 135 
18.3 * 30 JUN 1630 136 
18.3 * 30 JUN 1632 137 
18.3 * 30 JUN 1634 138 
18.3 * 30 JUN 1636 139 
18.3 * 30 JUN 1638 140 
18.3 * 30 JUN 1640 141 
18.3 * 30 JUN 1642 142 
18.3 * 30 JUN 1644 143 
18.3 * 30 JUN 1646 144 
18.3 * 30 JUN 1648 145 
18.3 * 30 JUN 1650 146 
18.3 * 30 JUN 1652 147 
18.3 * 30 JUN 1654 148 
18.3 * 30 JUN 1656 149 
18.3 * 30 JUN 1658 150 
18.3 * 30 JUN 1700 151 
18.3 * 30 JUN 1702 152 
18.3 * 30 JUN 1704 153 
18.3 * 30 JUN 1706 154 
18.3 * 30 JUN 1708 155 
18.3 * 30 JUN 1710 156 
18.3 * 30 JUN 1712 157 
18.3 * 30 JUN 1714 158 
18.3 * 30 JUN 1716 159 
18.3 * 30 JUN 1718 160 
18.3 * 30 JUN 1720 161 
18.3 * 30 JUN 1722 162 
18.3 * 30 JUN 1724 163 
18.3 * 30 JUN 1726 164 
18.3 * 30 JUN 1728 165 
18.3 * 30 JUN 1730 166 
18.3 * 30 JUN 1732 167 
18.3 * 30 JUN 1734 168 
18.3 * 30 JUN 1736 169 
18.3 * 30 JUN 1738 170 
18.3 * 30 JUN 1740 171 
18.3 * 30 JUN 1742 172 
18.3 * 30 JUN 1744 173 
18.3 * 30 JUN 1746 174 
18.3 * 30 JUN 1748 175 
18.3 * 30 JUN 1750 176 
18.3 t 30 JUN 1752 177 
18.3 * 30 JUN 1754 178 
18.3 * 30 JUN 1756 17Q 

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. 
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 

.0 

.0 

.0 

. 0 

.0 

. 1 

.1 

. 1 

. 1 

.1 

'1 
. 1 
. 1 
.1 
.1 
. 1 
.1 
.1 
. 1 
.1 
. 1 

'1 

18.3 * 30 JUN 1908 215 
18.3 * 30 JUN 1910 216 
18.3 * 30 JUN 1912 217 
18.3 * 30 JUN 1914 218 
18.3 * 30 JUN 1916 219 
18.3 * 30 JUN 1918 220 
18.3 * 30 JUN 1920 221 
18.3 * 30 JUN 1922 222 
18.3 * 30 JUN 1924 223 
18.3 * 30 JUN 1926 224 
18.3 * 30 JUN 1928 225 
18.3 * 30 JUN 1930 226 
18.3 * 30 JUN 1932 227 
18.3 * 30 JUN 1934 228 
18.3 * 30 JUN 1936 229 
18.3 * 30 JUN 1938 230 
18.3 * 30 JUH 1940 231 
18.3 * 30 JUH 1942 232 
18.3 * 30 JUN 1944 233 
18.3 * 30 JUN 1946 234 
18.3 * 30 JUN 1948 235 
18.3 * 30 JUN 1950 236 
18.3 * 30 JUN 1952 237 
18.3 * 30 JUN 1954 238 
18.3 * 30 JUN 1956 239 
18.3 * 30 JUN 1958 240 
18.3 * 30 JUN 2000 241 
18.3 * 30 JUN 2002 242 
18.3 * 30 JUN 2004 243 
18.3 * 30 JUN 2006 244 
18.3 * 30 JUN 2008 245 
18.3 * 30 JUN 2010 246 
18.3 * 30 JUN 2012 247 
18.3 * 30 JUN 2014 248 
18.3 * 30 JUN 2016 249 
18.3 * 30 JUN 2018 250 
18.3 * 30 JUN 2020 251 
18.3 * 30 JUN 2022 252 
18.4 * 30 JUN 2024 253 
18.4 * 30 JUN 2026 254 
18.4 * 30 JUN 2028 255 
18.4 * 30 JUN 2030 256 
18.4 * 30 JUN 2032 257 
18.4 * 30 JUN 2034 258 
18.4 * 30 JUN 2036 259 
18.5 * 30 JUN 2038 260 
18.5 * 30 JUN 2040 261 
18.5 * 30 JUN 2042 262 
18.6 * 30 JUN 2044 263 
18.6 * 30 JUN 2046 264 
18.7 * 30 JUN 2048 265 
18.8 * 30 JUN 2050 266 
18.8 * 30 JUN 2052 267 
18.9 * 30 JUN 2054 268 
19.0 * 30 JUN 2056 269 
19.1 * 30 JUN 2058 270 
19.1 * 30 JUN 2100 271 
19.2 * 30 JUN 2102 272 
20.5 * 30 JUN 2104 273 
20.5 * 30 JUN 2106 274 
20.6 * 30 JUN 2108 275 
20.6 * 30 JUN 2110 276 
20.6 * 30 JUN 2112 277 
20.6 * 30 JUN 2114 278 
20.6 * 30 JUN 2116 279 

0. .2 
0. .2 
0. .2 
0. .2 
0. .2 
0. .2 
0. . 2 
0. .2 
0. .2 
0. .2 
0. .2 
0. .2 
0. . 2 
0. .2 
0. .2 
0. .2 
0. .2 
0. .2 
0. .2 
0. . 2 
0. . 2 
0. .2 
0. . 2 
0. .2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. '2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. .2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 
0. . 2 

K~-Ll 
0. . 2 

20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 



... "" .. ~ .. - . -- -. - .......... -- ... - --~ 

30 JUH 1440 81 0. .0 18.3 * 30 JUN 1800 181 0. .1 20.7 * 30 JUN 2120 281 0. .2 20.9 
•30 JUN 1442 82 0. .0 18.3 * 30 JUN 1802 182 0. .1 20.7 * 30 JUN 2122 282 0. .2 20.9 

30 JUN 1444 83 0. .0 18.3 * 30 JUN 1804 183 0. .2 20.7 * 30 JUN 2124 283 0. .2 20.8 
30 JUN 1446 84 0. .0 18.3 * 30 JUN 1806 184 0. .2 20.7 * 30 JUN 2126 284 0. .2 20.8 

•30 JUN 1448 85 0. .0 18.3 * 30 JUN 1808 185 0. .2 20.7 * 30 JUN 2128 285 0. .2 20.8 
30 JUN 1450 86 0. .0 18.3 * 30 JUN 1810 186 0. .2 20.7 * 30 JUN 2130 286 0. . 2 20.8 
30 JUN 1452 87 0. .0 18.3 * 30 JUN 1812 187 0. .2 20.7 * 30 JUN 2132 287 0. .2 20.8 

•30 JUN 1454 88 0. .0 18.3 * 30 JUN 1814 188 0. .2 20.8 * 30 JUN 2134 288 0. .2 20.8 
30 JUN 1456 89 0. .0 18.3 * 30 JUN 1816 189 0. .2 20.8 * 30 JUN 2136 289 0. .2 20.8 
30 JUN 1458 90 0. .0 18.3 * 30 JUN 1818 190 0. . 2 20.8 * 30 JUN 2138 290 0. .2 20.8 

•30 JUN 1500 91 0. . 0 18.3 * 30 JUN 1820 191 0 . . 2 20.8 * 30 JUN 2140 291 0. .2 20.8 
30 JUN 1502 92 0. .0 18.3 * 30 JUN 1822 192 0. . 2 20.8 * 30 JUN 2142 292 0. .2 20.8 
30 JUN 1504 93 0. .0 18.3 * 30 JUN 1824 193 0. .2 20.8 * 30 JUN 2144 293 0. .2 20.8 

•30 JUN 1506 94 0. .0 18.3 * 30 JUN 1826 194 0. .2 20.8 * 30 JUN 2146 294 0. .2 20.8 
30 JUN 1508 95 0. .0 18.3 * 30 JUN 1828 195 0. .2 20.8 * 30 JUN 2148 295 0. .2 20.8 
30 JUN 1510 96 0. .0 18.3 * 30 JUN 1830 196 0. .2 20.8 * 30 JUN 2150 296 0. .2 20.8 

•30 JUN 1512 97 0. .0 18.3 * 30 JUN 1832 197 0. .2 20.8 * 30 JUN 2152 297 0. .2 20.8 
30 JUN 1514 98 0. .0 18.3 * 30 JUN 1834 198 0. .2 20.8 * 30 JUN 2154 298 0. .2 20.8 
30 JUN 1516 99 0. . 0 18.3 * 30 JUN 1836 199 0. .2 20.8 * 30 JUN 2156 299 0. .2 20.8 

.. 30 JUN 1518 100 0. .0 18.3 * 30 JUN 1838 200 0. . 2 20.9 * 30 JUN 2158 300 0. .2 20.8 

* * 
********************************************************************************************************************************** -PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR - 0. 7.20 (CFS) 0. 0. 0. 0. 
(INCHES) .149 .149 .149 .149 
( AC-FT) 0. 0. 0. 0. -PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

(AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR - 0. 7.43 0. 0. 0. 0. 

)EAK STAGE TIME MAXIMUM AVERAGE STAGE -(FEET) (HR) 6-HR 24-HR 72-HR 9.97-HR 
20.92 7.60 20.15 19.41 19.41 19.41 - CUMULATIVE AREA : .02 SQ MI 

-
--
-
--
• 

-



- STATION RES4 

- (I) INFLOW, (0) OUTFLOW 
.0 . 4 .8 1.2 1.6 2.0 2.4 2.8 .0 .0 .0 .0 .0 

(S) STORAGE 
.0 

fAHRMN PER 
.0 .0 .0 .0 .0 .0 .1 .2 .3 .0 .0 .0 

.. ?1200 
.)1202 

~1204 
-;.Jl206 

1!---------.---------.---------.---------.---------.---------.--s------.---------.---------.---------.---------.---------. 

~1208 

'!t1t210 
7 01212 

)1214 
~1216 
'?1218 

)1220 
~1222 

7 01224 
H226 

~1228 
7 01230 

H232 
~1234 

701236 
)1238 

~1240 
1 01242 

)1244 
'!Jl246 

1 ?1248 
)1250 

~1252 
'l01254 

>1256 
~1258 
'(~1300 

)1302 
'!> 1304 
!1)1306 

)1308 
'!61310 

7 01312 
)1314 

~1316 
7 01318 

)1320 
.1322 
7~1324 

)1326 
.1328 
7 ~1330 

)1332 
~1334 
"{~1336 

)1338 
'!&1340 
"<01342 

)1344 
!'e!346 
"(~1348 

)1350 
liiiW)\Vi? 

21 s 
31 s 
41 s 
SI S 
61 s 
71 s 
81 s 
91 s 

101 s 
11 I . .S. 

121 s 
131 s 
141 s 
lSI s 
161 s 
171 s 
181 s 
191 s 
201 s 
21I . .S. 
221 s 
231 s 
241 s 
251 s 
261 s 
271 s 
281 s 
291 s 
301 s 
311 . .S. 

321 s 
331 s 
341 s 
351 s 
36! s 
371 s 
381 s 
391 s 
401 s 
411 . .S. 

421 s 
431 s 
441 s 
451 s 
461 s 
471 s 
481 s 
49! s 
50! s 
511 . .s. 
52! s 
53! s 
54! s 
551 s 
561 s 
C.7T .~ 

. .... 

. . 

'KS-1) 



:oH56 591 s 
-!01358 601 s 

701400 611 . .s. <I • I •• 

01402 62! s 
-!01404 631 s 

Z01406 641 s 
01408 651 s 

-!01410 66! s 
701412 671 s 
01414 681 s 

*!01416 691 s 
701418 701 s 
01420 711 . .s. • 11 ••• 

11!01422 721 s 
1:01424 731 s 
01426 741 s 

tl!o1428 751 s 
1:01430 76! s 
01432 77! s 

~1434 781 s 
~01436 791 s 
01438 801 s 

~1440 81I . .s. 
\01442 821 s 
01444 83! s 

·~)1446 84! s 
~01448 851 s 
01450 861 s 

~1452 87I s 
301454 881 s 

)1456 89! s 
'!tlJ1458 90! s 
-~01500 91I . .S. 

J1502 921 s 
.,,)1504 93! s 
~01506 941 s 

HS08 951 s 
.1510 961 s 
,\01512 97! s 

)1514 981 s 
'M.l1516 991 s 
.~01518 1001 s 

H520 lOll . & I I I I . s. 
~1522 1021 s 
:\Q1524 1031 s 

)1526 1041 s 
~1528 1051 s 
!:01530 106! s 

)1532 107! s 
~1534 1081 s 
301536 1091 s 

)1538 1101 s 
~1540 1111 . .s. 
301542 112! s 

)1544 1131 s 
~1546 114! s 
301548 1151 s 

l1550 1161 s 
'!181552 1171 s 
.~01554 1181 s 

ll556 1191 s 
Jtflltl558 1201 s 

·R~-i4-301600 1211 . .s. 
ll602 1221 s 

., 1,()4 1 ?.\T ~ 



01608 1251 
~1610 1261 

701612 127I 
01614 1281 

'!o1616 1291 
101618 1301 
01620 1311 . 

~)1622 1321 
1 01624 1331 
01626 134I 

~1628 1351 
101630 1361 
01632 137I 

'!t)1634 13801 
101636 13901 

01638 1400I 
"!b1640 1410I. 

ZQ1642 1420I 
01644 1430I 

'!bl646 1440 I 
ZQ1648 1450 I 
)1650 1460 I 

"!b1652 1470 I 
ZQ1654 1480 I 
)1656 149.0 I 

'!bl658 150.0 I 
tQ1700 151.0. I . 
n1o2 152.0 I 

~1704 153.0 I 
ZQ1706 154.0 I . 

Jl708 155.0 I. 
'!t> 1 71 0 156 . 0 . I 

1:Q1712 157. 0 
)1714 158. 0 

~1716 159. 0 
t01718 160. 0 

H720 161. . 0. 
'!e1722 162. 0 
tQ1724 163. 0 

)1726 164. 0 
'!tl728 165. 0 
Z01730 166. 0 

H732 167. 0 
~1734 168. 0 

101736 169. 0 
)1738 170. 0 

~1740 171. . 0. 
t01742 172. 0 

)1744 173. .0 
~1746 174. .0 
\Q1748 175. . 0 

)1750 176. .0 
.1752 177. .0 
\01754 178. . 0 

)1756 179. .0 
~1758 180. .0 
\Q1800 181. .0. 

)1802 182 . . 0 
• 1804 183. . 0 
\01806 184. . 0 

)1808 185. . 0 
~1810 186. . 0 
_\()1812 187. . 0 

>1814 188. . 0 
IIIIW\1 A1 .'- 1 }iQ n 

I 

I. 

. . I. 
I. 

I 
. I 

I. 
I 

s 
s 
s 
s 
s 
s 

. s. 
s 
s 
s 
s 
s 
s 
s 
s 
s 

.S. 
s 
s 
s 
s 
s 
s 
s 
s 
s 
. s . 

s 
s 
s 
s 
s 
s 
s 
s 
s 
.s . 
s 
s 
s 
s 
s 
s 
s 
s . 
s . 

. I. . s . 

I 
I 

I 

I. S. 

I S 
.I S 
. I . S 
. I . S 
. I . S 
. I 
. I 
I 

s 
s 
s 

.I. . s . 
s 
s 
s 
s 
s 
s 
s . 



___ .. ,... ...... _. 

01820 191. . 0 . . I . . . . . . . . . . . . .s . . ..... . ·'• .. '• 
'!o1822 192. . 0 . I s. 

7 01824 193. . 0 I. s. 
01826 194. . 0 I . s 

~1828 195. . 0 I s 
'tQ1830 196. . 0 I s 
01832 197. . 0 s 

~1834 198. . 0 .S 
'tQl836 199. . 0 . I .s 
01838 200. . 0 .S 

'!b1840 201. . 0 . .I. .s. 
~01842 202. . 0 I .S 

J1844 203. . 0 I . s 
'!ftl1846 204. . 0 I . s 
.t:Ql848 205. . 0 I . s 

)1850 206. . 0 I . s 
41!'b1852 207. . 0 I . s 
~Q1854 208. . 0 I . s 

)1856 209. . 0 I . s 
.1858 210. . 0 . I . s 
\Ql900 211. . 0 . .I. .s . 

)1902 212. . 0 I s 
.1904 213. . 0 I. s 
~01906 214. . 0 I. s 

)1908 215. . 0 I . s 
'!e1910 216. . 0 I s 
~01912 217. . 0 I s 

)1914 218. . 0 I s 
~1916 219. . 0 I s 
.)01918 220. . 0 I s 

11920 221. . 0 . I. .s . 
• 1922 222. . 0 I s 
301924 223. . 0 I s 

11926 224. . 0 I s 
"1928 225. . OI s 
301930 226. . OI s 

11932 227. . OI s 
.1934 228. I s 
301936 229. s 

'1938 230. s 
W1940 231. I . .s. 
301942 232. .IO s 

·1944 233. .IO s 
W1946 234. .IO s 
301948 235. .IO s 

1950 236. I 0 s 
.1952 237. I 0 s 
301954 238. I 0 s 

1956 239. I 0 s 
ef1958 240. I. 0 s 
302000 241. . I. 0 . .s. 

2002 242. I. 0 s 
W2004 243. I. 0 s 
302006 244. I. 0 s 

2008 245. I. 0 s 
8lf2010 246. I. 0 s 
302012 247. I . 0 s 
' 2014 248. I . 0 s 
W2016 249. I . 0 s 
302018 250. I . 0 s 

2020 251. I . 0 . .s. 
!92022 252. I . 0 s 

~S~I(p 302024 253. I . 0 s 
2026 254. I . 0 s 

.-J()?q ?~~ n s 



02032 257. I 
~02034 258. I 

1 02036 259. I 
02038 260. I 

'!b2040 261. .I. 
~02042 262. 
02044 263. 

~2046 264. 
lQ2048 265. 
02050 266. 

11!>2052 267. 
~02054 268. 

02056 269. 
~2058 270. 
~02100 271. . I . 

)2102 272. 
'!t>2104 273. 
~02106 274. 
n1o8 275. 

~2110 276. 
~02112 277. 

)2114 278. 
'!t.l2116 279. I 
~Q2118 280. I 

0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 .S 
0 .s 
0 .S 
0 .S 
0 .S 
0 .s 
0 .S 
0 .S 

)2120 281. . I. 0 .S. 

~2122 282. I 
~02124 283. 

)2126 284. 
.2128 285. 
~Q2130 286. 

)2132 287 . 
• 2134 288. 
~02136 289. 

)2138 290. 
'Ml2140 291. . I. 
~02142 292. I 

)2144 293. 
'!fe2146 294. 
~02148 295. 

)2150 296. 
~2152 297. 

0 .S 
0 .s 
0 .S 
0 .S 
0 .s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 
0 s 

~02154 298. . 0 s 
l2156 299. I . 0 S 

~2158 Joo.----1----.-o-------.---------.---------.---------.---------.---------.--------s.---------.---------.---------.--------- . 

• 

-
-
• 

--
• 



-
-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
8 36 KK 

-38 KO 

-
-
-
-

39 RD -
-
-
-
-
-
• 

-

************** 
* * 
* PlA * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 
I PLOT 1 
QSCAL 0. 
IPNCH 

IOUT 21 
ISAV1 1 
ISAV2 300 

TIM INT .033 

HYDROGRAPH ROUTING DATA 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYOROGRAPH 
SAVE HYOROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 655. CHANNEL LENGTH 
s .0067 SLOPE 
N .015 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

wo 2.00 BOTTOM WIDTH OR DIAMETER 
l .00 SIDE SLOPE 

*** COMPUTED MUSKINGUM-CUNGE PARAMETERS 
COMPUTATION TIME STEP 

ELEMENT ALPHA M DT OX PEAK TIME TO 
PEAK 

(MIN) (FT) (CFS) (MIN) 

MAIN 4.92 1. 25 2.00 218.33 .48 458.00 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 4.92 1. 25 2.00 .48 458.00 

VOLUME MAXIMUM 
CELERITY 

(IN) (FPS) 

.15 3.37 

.15 

"NTINUITY SUMMARY (AC-FT) - INFLOW: .1779Et00 EXCESS: .OOOOEtOO OUTFLOW: .1756Et00 BASIN STORAGE: .2313E-02 PERCENT ERROR: .0 

- *** *** *** *** *** 

- HYDROGRAPH AT STATION PlA 

EAK FLOW TIME MAXIMUM AVERAGE FLOW 
• (CfS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

~~-18 0. 7.23 (CFS) 0. 0. 0. 0. 
(INCHES) .147 .147 .147 .147 

• ror-n\ {) {) !1 [I 



CUMULATIVE AREA : .02 SQ MI -
-t** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
• 40 KK 

-42 KO -
-
--

43 BA -
-44 PH 

-
-

45 LS -
-46 UD 

--
-
• 

-
-
• 

************** 
* * * C2 * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
I PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . 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 AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 1.00 LAG 

*** 

UNIT HYDROGRAPH 
152 END-OF-PERIOD ORDINATES 

0. 0. 0. 0. 0. 0. 0. 
1. 1. 1. 1. 1. 1. 1. 
2. 2. 2. 2. 2. 2. 2. 
2. ') 2. 2. 2. 2. 2. L., 

2' 2. 2. 2' 2. 2. 1. 
1. 1. I. 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. () () () () () () 

. .......... TP-49 .......... . 
2-DAY 4-DAY 7-DAY 10-DAY 

. 00 . 00 . 00 . 00 

0. 0. 1. 
1. 2. 2. 
2. 2. 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. 

~J"-Iq 0. 0. 0. 

0' 0. 0. 
() () II 



0. 0. - *** *** *** *** *** - HYDROGRAPH AT STATION C2 

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. 6.10 (CFS) 0. 0. 0. 0. 

(INCHES) .281 .281 .281 .281 
(AC-FT) 0. 0. 0. 0. - CUMULATIVE AREA : .00 SQ MI -

~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- ************** 

47 KK -
--
-

50 HC -
- *** -

EAK FLOW 
• (CFS) 

1. 

-
-

* * 
* 
* 

C2 * 
* 

************** 
OUTPUT CONTROL VARIABLES 

IPRNT 3 
I PLOT 1 
QSCAL 0. 
IPNCH 1 

IOUT 21 
ISAVl 1 
ISAV2 300 

TIM INT .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 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** 

HYDROGRAPH AT STATION C2 

TIME MAXIMUM AVERAGE FLOW 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
6.13 (CFS) 1. 0. 0. 0. 

(INCHES) .171 .171 .171 .171 
(AC-FT) 0. 0. 0. 0 . 

CUMULATIVE AREA : . 03 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- ************** 
* * 

Wil KK * CL~ * 



************** -53 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL - I PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH PUNCH COMPUTED HYDROGRAPH - IOUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED - TIM INT .033 TIME INTERVAL IN HOURS 

- SUBBASIN RUNOFF DATA 

54 BA SUBBASIN CHARACTERISTICS - TARE A .02 SUBBASIN AREA 

PRECIPITATION DATA -55 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ...... . . . . . . . . . . . . . . . TP-40 ............... . ....... .... 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 

.10 .19 .34 .42 .47 .55 .64 .70 .00 .00 .00 .00 - STORM AREA : .02 

56 LS SCS LOSS RATE - STRTL . 08 INITIAL ABSTRACTION 
CRVNBR 96.00 CURVE NUMBER 

RTIMP .00 PERCENT IMPERVIOUS AREA -57 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .72 LAG 

• 
*** 

- UNIT HYDROGRAPH 
110 END-OF-PERIOD ORDINATES 

0. 0. 1. 1. 2. 2. 3. 4. 4. 5 . 

• 6. 7. 9. 10. 11. 11. 12. 13. 13. 13. 
13. 14. 13. 13. 13. 13. 12. 12. 11. 11. 
10. 10. 9. 9. 8. 7. 7. 6. 6. 5. - 5. 4. 4. 4. 4. 3. 3. 3. 3. 3. 

2. 2. 2. 2. 2. 2. 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. 

*** *** *** *** *** - HYOROGRAPH AT STATION C13 -TOTAL RAINFALL : .61, TOTAL LOSS : .32, TOTAL EXCESS : .30 

lEAK fLOW TIME MAXIMUM AVERAGE FLOW -(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
2. 5.80 (CFS) 1. 0. 0. 0. 

(INCHES) .286 .286 .286 .286 - (AC-FT) 0. 0. 0. 0. 

~S-:L\ CUMULATIVE AREA : .02 SQ MI 



-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

• 58 KK 

60 KO 

• 

-
-
• 61 HC 

-
*** -

tilpEAK FLOW 

************** 
* 
* 
* 

* 
C12 * 

* 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 

TIMINT 
300 LAST ORDINATE PUNCHED OR SAVED 

.033 TIME INTERVAL IN HOURS 

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** 

HYDROGRAPH AT STATION C12 

TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

3. 5.83 (CFS) 1. 1. 1. 1. 

• (INCHES) .221 .221 .221 .221 
(AC-FT) 1. 1. 1. 1. 

- CUMULATIVE AREA : .OS SQ MI 

• 
~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

************** 
- * * 

62 KK * P2A * 
* * 

- ************** 

64 KO OUTPUT CONTROL VARIABLES - IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

!OUT 21 SAVE HYOROGRAPH 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 

MIIC:I(TNr,IIM-r!INf-:1=" f'H6NN~I RniiTTNC:: 



-
-
-
-
-
-
--

s 
N 

CA 
SHAPE 

~D 

ELEMENT 

MAIN 

MAIN 

.0054 SLOPE 

ALPHA 

.015 CHANNEL ROUGHNESS COEFFICIENT 
.00 CONTRIBUTING AREA 

CIRC CHANNEL SHAPE 
3.00 BOTTOM ~IDTH OR DIAMETER 

.00 SIDE SLOPE 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M or ox 

(MIN) (FT) 

4.73 1.25 .97 138. so 

PEAK TIME TO 
PEAK 

(CFS) (MIN) 

3.15 350.03 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

4.73 1. 25 2.00 3.15 350.00 

VOLUME MAXIMUM 
CELERITY 

(IN) (FPS) 

.22 4.75 

.22 

t.ONTINUITY SUMMARY (AC-FT) - INFLOW: .5635£+00 EXCESS: .OOOOE+OO OUTFLOW: .5621E+OO BASIN STORAGE: .1366E-02 PERCENT ERROR: .0 -
*** *** *** *** *** - HYDROGRAPH AT STATION P2A 

~EAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

3. 5.83 (CFS) 1. 1. 1. 1. - (INCHES) .220 .220 .220 .220 
(AC-FT) 1. 1. 1. 1. 

- CUMULATIVE AREA : .05 SQ MI 

-
~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

************** - * * 66 KK * E 1 * 
* * 

.. ************** 

68 KO OUTPUT CONTROL VARIABLES - IPRNT 3 PRINT CONTROL 
IPLOT PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE - IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA \RS-2) 
~IIRRClC:TN rHClPCH'HRTC:TTI:C: 



- PRECIPITATION DATA 

70 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM - .. .. . HYDR0-35 ..... . . '-•••••• ........ 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 

• 71 LS SCS LOSS RATE 
STRTL .08 INITIAL ABSTRACTION 

CRVNBR 96.00 CURVE NUMBER - RTIMP .00 PERCENT IMPERVIOUS AREA 

72 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG .15 LAG 

*** - UNIT HYDROGRAPH 
24 END-OF-PERIOD ORDINATES - 0. 1. 2. 3. 3. 2. 2. 

1. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. - *** *** *** *** *** - HYOROGRAPH AT STATION El 

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 .296 .296 .296 
(AC-FT) 0. 0. 0. 0. - CUMULATIVE AREA : .00 SQ MI -

.... . . .. .... TP-49 ........... 
2-DAY 

.00 

1. 
0. 

4-DAY 
.00 

7-DAY 

1. 
0. 

.00 
10-0AY 

.00 

1. 
0. 

.. * *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- ************** 

73 KK 

-
-
-

76 HC -

* 
* 

* 
El * 

* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYOROGRAPH 

lOUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH COMBINATION 
TCOMP ? NlJMBFR OF HYOR08RAPHS TO OlMRT NF 



*** - *** *** *** *** *** 

- HYOROGRAPH AT STATION El 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW - (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 
3. 5.83 (CFS) 1. 1. 1. 1. 

(INCHES) .222 .222 .222 .222 - (AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA : .05 SQ MI -
-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-
• 77 KK 

-79 KO 

-
-
-
-

80 RS -
-

81 sv -82 SE 

-
-
-
-

************** 
* 
* RESS * 

* 
************** 

OUTPUT CONTROl VARIABLES 
IPRNT 1 PRINT CONTROL 
I PLOT 
QSCAL 
IPNCH 

!OUT 
ISAV1 
ISAV2 

TIM INT 

2 
0. 
1 

21 
1 

300 
.033 

PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYOROGRAPH 
SAVE HYOROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

STORAGE 

ELEVATION 

LOW-LEVEL OUTLET 
ELEVL 
CAREA 

COQL 
EXPL 

SPILLWAY 
CREL 

SPWID 
COQW 
EXPW 

1 NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

11.24 INITIAL CONDITION 
.00 WORKING R AND D COEFFICIENT 

.0 .1 .2 .3 

12.00 13.00 14.00 15.00 

12.24 ELEVATION AT CENTER OF OUTLET 
.06 CROSS-SECTIONAL AREA 
.60 COEFFICIENT 
.so EXPONENT OF HEAD 

16.00 SPILLWAY CREST ELEVATION 
12.29 SPILLWAY WIDTH 
2.70 WEIR COEFFICIENT 
1. 50 EXPONENT OF HEAD 

*** 

. 5 

16.00 

COMPUTED OUTFLOW-ELEVATION DATA 

.8 

17.00 



-
• 

• 

-

ElEVATION 

OUTFLOW 
ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTfLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

12.00 

.62 
16.01 

.02 

.00 
12.00 

.16 

.40 
14.00 

.69 
17.64 
16.64 

12.24 

.86 
16.04 

.03 

.00 
12.24 

.31 

.so 
15.00 

.74 
24.85 
16.81 

12.39 

1.50 
16.09 

12.43 

2.73 
16.16 

12.49 

4. 77 
16.25 

12.58 

7.80 
16.36 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.04 

.12 
12.39 

.52 

.58 
16.00 

.79 
33.84 
17.00 

.04 

.13 
12.43 

.52 

.62 
16.01 

.04 

.15 
12.49 

.53 

.86 
16.04 

.05 

.18 
12.58 

.55 
1. 50 

16.09 

12.74 

12.02 
16.49 

.06 

.21 
12.74 

.56 
2.73 

16.16 

13.05 

17.64 
16.64 

.07 

.26 
13.00 

.59 
4. 77 

16.25 

13.75 

24.85 
16.81 

.07 

.27 
13.05 

.62 
7.80 

16.36 

16.00 

33.84 
17.00 

.14 

.37 
13.75 

.65 
12.02 
16.49 

-*********************************************************************************************************************************** 

- HYOROGRAPH AT STATION RES5 

********************************************************************************************************************************** 
- * * 

OA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE 

~0 JUN 1200 
30 JUN 1202 2 
50 JUN 1204 3 

IISO JUN 1206 4 
30 JUN 1208 5 
50 JUN 1210 6 

1150 JUN 1212 7 
.30 JUN 1214 8 
~0 JUN 1216 9 

~0 JUN 1218 10 
.30 JUN 1220 11 
10 JUN 1222 12 

~0 JUN 1224 13 
. 30 JUN 1226 14 
10 JUN 1228 15 

M!IO JUN 1230 16 
.~0 JUN 1232 17 
10 JUN 1234 18 

af!O JUN 1236 19 
30 JUN 1238 20 
10 JUN 1240 21 

~0 JUN 1242 22 
30 JUN 1244 23 
;o JUN 1246 24 

~0 JUN 1248 25 
. ~0 JUN 1250 26 

,Q JUN 1252 27 
-eo JUN 1254 28 

.~0 JUN 1256 29 
0 JUN 1258 30 

~0 JUN 1300 31 
30 JUN 1302 32 
0 JUN 1304 33 

~0 JUN 1306 34 
30 JUN 1308 35 
0 JUN 1310 36 

d!IO JUN 1312 37 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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.0 

.0 

.0 

.0 

.0 

* 
12.0 * 30 JUN 1520 101 
12.0 * 30 JUN 1522 102 
12.0 * 30 JUN 1524 103 
12.0 * 30 JUN 1526 104 
12.0 * 30 JUN 1528 105 
12.0 * 30 JUN 1530 106 
12.0 * 30 JUN 1532 107 
12.0 * 30 JUN 1534 108 
12.0 * 30 JUN 1536 109 
12.0 * 30 JUN 1538 110 
12.0 * 30 JUN 1540 111 
12.0 * 30 JUN 1542 112 
12.0 * 30 JUN 1544 113 
12.0 * 30 JUN 1546 114 
12.0 * 30 JUN 1548 115 
12.0 * 30 JUN 1550 116 
12.0 * 30 JUN 1552 117 
12.0 * 30 JUN 1554 118 
12.0 * 30 JUN 1556 119 
12.0 * 30 JUN 1558 120 
12.0 * 30 JUN 1600 121 
12.0 * 30 JUN 1602 122 
12.0 * 30 JUN 1604 123 
12.0 * 30 JUN 1606 124 
12.0 * 30 JUN 1608 125 
12.0 * 30 JUN 1610 126 
12.0 * 30 JUN 1612 127 
12.0 * 30 JUN 1614 128 
12.0 * 30 JUN 1616 129 
12.0 * 30 JUN 1618 130 
12.0 * 30 JUN 1620 131 
12.0 * 30 JUN 1622 132 
12.0 * 30 JUN 1624 133 
12.0 * 30 JUN 1626 134 
12.0 * 30 JUN 1628 135 
12.0 * 30 JUN 1630 136 

. 0 1 2 . 0 * 3 0 .JU N 16 3 2 l.~ 7 
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* 
12.0 * 30 JUN 1840 201 
12.0 * 30 JUN 1842 202 
12.0 * 30 JUN 1844 203 
12.0 * 30 JUN 1846 204 
12.0 * 30 JUN 1848 205 
12.0 * 30 JUN 1850 206 
12.0 * 30 JUN 1852 207 
12.0 * 30 JUN 1854 208 
12.0 * 30 JUN 1856 209 
12.0 * 30 JUN 1858 210 
12.0 * 30 JUN 1900 211 
12.0 * 30 JUN 1902 212 
12.0 * 30 JUN 1904 213 
12.0 * 30 JUN 1906 214 
12.0 * 30 JUN 1908 215 
12.0 * 30 JUN 1910 216 
12.0 * 30 JUN 1912 217 
12.0 * 30 JUN 1914 218 
12.0 * 30 JUN 1916 219 
12.0 * 30 JUN 1918 220 
12.0 * 30 JUN 1920 221 
12.0 * 30 JUN 1922 222 
12.0 * 30 JUN 1924 223 
12.0 * 30 JUN 1926 224 
12.0 * 30 JUN 1928 225 
12.0 * 30 JUN 1930 226 
12.0 * 30 JUN 1932 227 
12.0 * 30 JUN 1934 228 
12.0 * 30 JUN 1936 229 
12.0 * 30 JUN 1938 230 
12.0 * 30 JUN-1940 231 
12.0 * 30 JUN 1942 232 
12.0 * 30 JUN 1944 233 
12.0 * 30 JUN 1946 234 
12.0 * 30 JUN 1948 235 
12.0 * 30 JUN 1950 236 

.0 1?.0 * )() .Tt!N 19S? ?.~7 
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R~-1~ 
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15.2 
lS? 



30 JUN 1316 39 
.. 30 JUN 1318 40 

30 JUN 1320 41 
30 JUN 1322 42 

_.30 JUN 1324 43 
30 JUN 1326 44 
30 JUN 1328 45 

_.30 JUN 1330 46 
30 JUN 1332 47 
30 JUN 1334 48 

._30 JUN 1336 49 
30 JUN 1338 50 
30 JUN 1340 51 

_.30 JUN 1342 52 
30 JUN 1344 53 
30 JUN 1346 54 

.. 30 JUN 1348 55 
30 JUN 1350 56 
30 JUN 1352 57 

_.30 JUN 1354 58 
30 JUN 1356 59 
30 JUN 1358 60 

.. 30 JUN 1400 61 
30 JUN 1402 62 
30 JUN 1404 63 

_.30 JUN 1406 64 
30 JUN 1408 65 
30 JUN 1410 66 

at30 JUN 1412 67 
30 JUN 1414 68 
30 JUN 1416 69 

_.30 JUN 1418 70 
30 JUN 1420 71 
~0 JUN 1422 72 

~0 JUN 1424 73 
30 JUN 1426 74 
)0 JUN 1428 75 

1150 JUN 1430 76 
.30 JUN 1432 77 
~0 JUN 1434 78 

~0 JUN 1436 79 
.30 JUN 1438 80 
~0 JUN 1440 81 

~0 JUN 1442 82 
.sO JUN 1444 83 
50 JUN 1446 84 

-.so JUN 1448 85 
. )0 JUN 1450 86 
50 JUN 1452 87 

~0 JUN 1454 88 
30 JUN 1456 89 
W JUN 1458 90 

111!>0 JUN 1500 91 
.30 JUN 1502 92 
10 JUN 1504 93 

~0 JUN 1506 94 
30 JUN 1508 95 
;o JUN 1510 96 

~0 JUN 1512 97 
30 JUN 1514 98 
;o JUN 1516 99 

~0 JUN 1518 100 

0. 
0. 
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0. 

.0 12.0 * 30 JUN 1636 139 

.0 12.0 * 30 JUN 1638 140 

.0 12.0 * 30 JUN 1640 141 

.0 12.0 * 30 JUN 1642 142 

.0 12.0 * 30 JUN 1644 143 

.0 12.0 * 30 JUN 1646 144 

.0 12.0 * 30 JUN 1648 145 

.0 12.0 * 30 JUN 1650 146 

.0 12.0 * 30 JUN 1652 147 

.0 12.0 * 30 JUN 1654 148 

.0 12.0 * 30 JUN 1656 149 

.0 12.0 * 30 JUN 1658 150 

.0 12.0 * 30 JUN 1700 151 

.0 12.0 * 30 JUN 1702 152 

.0 12.0 * 30 JUN 1704 153 

.0 12.0 * 30 JUN 1706 154 

.0 12.0 * 30 JUN 1708 155 

.0 12.0 * 30 JUN 1710 156 

.0 12.0 * 30 JUN 1712 157 

.0 12.0 * 30 JUN 1714 158 

.0 12.0 * 30 JUN 1716 159 

.0 12.0 * 30 JUN 1718 160 

.o 12.0 * 30 JUN 1720 161 

.0 12.0 * 30 JUN 1722 162 

.0 12.0 * 30 JUN 1724 163 

.0 12.0 * 30 JUN 1726 164 

.0 12.0 * 30 JUN 1728 165 

.0 12.0 * 30 JUN 1730 166 

.0 12.0 * 30 JUN 1732 167 

.0 12.0 * 30 JUN 1734 168 

.0 12.0 * 30 JUN 1736 169 

.0 12.0 * 30 JUN 1738 170 

.0 12.0 * 30 JUN 1740 171 

.0 12.0 * 30 JUN 1742 172 

.0 12.0 * 30 JUN 1744 173 

.0 12.0 * 30 JUN 1746 174 

.0 12.0 * 30 JUN 1748 175 

.0 12.0 * 30 JUN 1750 176 

.0 12.0 * 30 JUN 1752 177 

.0 12.0 * 30 JUN 1754 178 

.0 12.0 * 30 JUN 1756 179 

.0 12.0 * 30 JUN 1758 180 

.0 12.0 * 30 JUN 1800 181 

.0 12.0 * 30 JUN 1802 182 

.0 12.0 * 30 JUN 1804 183 

.0 12.0 * 30 JUN 1806 184 

.0 12.0 * 30 JUN 1808 185 

.0 12.0 * 30 JUN 1810 186 

.0 12.0 * 30 JUN 1812 187 

.0 12.0 * 30 JUN 1814 188 

.0 12.0 * 30 JUN 1816 189 

. 0 12.0 * 30 JUN 1818 190 

. 0 12.0 * 30 JUN 1820 191 

.0 12.0 * 30 JUN 1822 192 

.0 12.0 * 30 JUN 1824 193 

.0 12.0 * 30 JUN 1826 194 

.0 12.0 * 30 JUN 1828 195 

.0 12.0 * 30 JUN 1830 196 

.0 12.0 * 30 JUN 1832 197 

.0 12.0 * 30 JUN 1834 198 

.0 12.0 * 30 JUN 1836 199 

.0 12.0 * 30 JUN 1838 200 
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.0 12.0 * 30 JUN 1956 239 

.0 12.0 * 30 JUN 1958 240 

.0 12.0 * 30 JUN 2000 241 

.0 12.0 * 30 JUN 2002 242 

.0 12.0 * 30 JUN 2004 243 

.0 12.0 * 30 JUN 2006 244 

.0 12.0 * 30 JUN 2008 245 

.0 12.1 * 30 JUN 2010 246 

.0 12.1 * 30 JUN 2012 247 

.0 12.1 * 30 JUN 2014 248 

.0 12.1 * 30 JUN 2016 249 

.0 12.1 * 30 JUN 2018 250 

.0 12.1 * 30 JUN 2020 251 

.0 12.1 * 30 JUN 2022 252 

.0 12.2 * 30 JUN 2024 253 

.0 12.2 * 30 JUN 2026 254 

.0 12.2 * 30 JUN 2028 255 

.0 12.3 * 30 JUN 2030 256 

.0 12.3 * 30 JUN 2032 257 

.0 12.4 * 30 JUN 2034 258 

.0 12.4 * 30 JUN 2036 259 

.0 12.5 * 30 JUN 2038 260 

.0 12.5 * 30 JUN 2040 261 

.0 12.6 * 30 JUN 2042 262 

.1 12.7 * 30 JUN 2044 263 

.1 12.8 * 30 JUN 2046 264 

.1 12.9 * 30 JUN 2048 265 

.1 13.0 * 30 JUN 2050 266 

.1 13.0 * 30 JUN 2052 267 

.1 13.1 * 30 JUN 2054 268 

.1 13.2 * 30 JUN 2056 269 

.1 13.2 * 30 JUN 2058 270 

.1 13.3 * 30 JUN 2100 271 

.1 13.4 * 30 JUN 2102 272 

.1 13.5 * 30 JUN 2104 273 

.1 13.5 * 30 JUN 2106 274 

.1 13.6 * 30 JUN 2108 275 

.1 13.7 * 30 JUN 2110 276 

.1 13.8 * 30 JUN 2112 277 

.2 13.9 * 30 JUN 2114 278 

.2 13.9 * 30 JUN 2116 279 

.2 14.0 * 30 JUN 2118 280 

.2 14.1 * 30 JUN 2120 281 

.2 14.1 * 30 JUN 2122 282 

.2 14.2 * 30 JUN 2124 283 

.2 14.2 * 30 JUN 2126 284 

.2 14.3 * 30 JUN 2128 285 

.2 14.3 * 30 JUN 2130 286 

.2 14.3 * 30 JUN 2132 287 

.2 14.4 * 30 JUN 2134 288 

.2 14.4 * 30 JUN 2136 289 

.2 14.5 * 30 JUN 2138 290 

.2 14.5 * 30 JUN 2140 291 

.2 14.5 * 30 JUN 2142 292 

.2 14.6 * 30 JUN 2144 293 

.3 14.6 * 30 JUN 2146 294 

.3 14.6 * 30 JUN 2148 295 

.3 14.7 * 30 JUN 2150 296 

.3 14.7 * 30 JUN 2152 297 

.3 14.7 * 30 JUN 2154 298 

.3 14.7 * 30 JUN 2156 299 

.3 14.8 * 30 JUN 2158 300 
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.4 15.4 
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.4 15.4 

.4 15.5 

.4 15.5 
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.4 15.5 

.4 15.5 

.4 15.5 



(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR ,. 
1. 9.80 (CFS) 0. 0. 0. 0. 

(INCHES) .071 .071 .071 .071 
(AC-FT) 0. 0. 0. 0. -"EAK 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 MAXIMUM 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 : .OS SQ MI 

-
-
-
-
-
-
-
-
-
-
-
• 

-

-
-



- STATION RESS 

(I) INFLOW, (0) OUTFLOW - .0 .4 .8 1.2 1.6 2.0 2.4 2.8 3.2 .0 .0 .0 .0 
(S) STORAGE 

.0 .0 .0 .0 .0 . 0 .0 .1 . 2 .3 .4 .5 .0 
,AHRMN PER 

7 01200 
01202 

'!ol204 
<:()1206 
)1208 

~1210 
<:~)1212 

)1214 
~1216 

11---------.---------.---------.---------.---------.---------.-s-------.---------.---------.---------.---------.---------. 
21 . s 
31 . s 
41 . s 
51 
61 
71 
81 
91 

'U)1218 101 
H220 11 I . 

'!b1222 121 
l01224 131 

)1226 141 
'!>1228 lSI 
<:01230 161 

)1232 17! 
~1234 181 
<:01236 191 

)1238 201 
1!11240 211 . 
~01242 221 

)1244 231 
.1246 241 
~01248 251 

)1250 261 
~1252 271 
<:1)1254 281 

ll256 291 
~1258 301 
<:nuoo 31 I . 

:1302 321 
!81304 331 
<:{)1306 34I 

11308 351 
!151310 36I 
<:()1312 37! 

11314 38I 
!el316 391 
~()1318 401 

·1320 411 . 
!el322 421 
:\01324 431 

1326 441 
~1328 451 
:~;01330 461 

1332 471 
!'!1334 481 
~01336 491 

1338 SOl 
~1340 Sli . 
.~01342 521 

1344 53I 
~1346 541 
~01348 551 

1350 56I 
.. 1.\S? 17T 
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. s 

. s 
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. s 

. s 

. s 

. s 

. s 

. s 

. s 

. s 

. s . 

. s 

. s 

. s 

. s 

. s 
s 



301356 591 . s 
~01358 60! . s 

~01400 61! . . s . 
~0 1402 621 . s 

~01404 631 . s 
301406 641 . s 
~01408 651 . s 

~01410 661 . s 
.)01412 671 . s 
>01414 681 . s 

~01416 691 . s 
.301418 701 . s 
!01420 71I . . s . 

~01422 721 . s 
.~01424 731 . s 
101426 741 . s 

111!01428 751 . s 
.~01430 761 . s 
:ot432 771 . s 

-eot434 781 . s 
.~o 1436 791 . s 
01438 801 . s 

111!01440 811 . . s . 
301442 821 . s 
01444 831 . s 

111!01446 841 . s 
301448 851 . s 

01450 861 . s 
ii!01452 871 . s 

301454 881 . s 
01456 891 . s 

..,1458 901 . s 
301500 911 . . s . 

01502 921 . s 
ll!J01504 931 . s 
.301506 941 . s 

01508 951 . s 
111801510 961 . s 
301512 971 . s 

01514 98! . s 
~1516 991 . s 
301518 1001 . s 
Jl520 101 I . . s . 

lll@MH522 102I . s 
301524 1031 . s 

)1526 1041 . s 
IIMH528 1051 . s 
301530 1061 . s 

)1532 1071 . s 
'M>1534 1081 . s 
301536 109! . s 

11538 1101 . s 
III!Jtl540 1111 . . s . 
301542 1121 . s 

ll544 1131 . s 
IW1546 1141 . s 
301548 1151 . s 

11550 1161 . s 
18111552 1171 . s 
301554 1181 . s 

11556 1191 . s 
W1558 1201 . s 

·'R5-/)() 301600 121I . . s . 
·1602 1221 . s 

a1~04 l?.)T s 



101608 1251 
~01610 1261 

\01612 127I 
;01614 1281 

~01616 129I 
~01618 130I 
:01620 131 I . 

ti!01622 132I 
\01624 13301 
;01626 1340I 

~01628 13501 
.\01630 13601 
01632 1370I 

1111!01634 13801 
'01636 1390I 
01638 1400 I 

11!01640 1410 I . 
-'01642 1420 I 
01644 1430 I 

lil!o1646 1440 I 
\01648 1450 
01650 1460 I 

"!01652 1470 I 
.\01654 1480 

01656 1490 
ili!o1658 1500 

\01700 1510 . 
01702 1520 

1!01704 1530 
.\01706 1540 
01708 1550 

~1710 156.0 
.\01712 157.0 
01714 158. 0 

~1716 159. 0 
.'~01718 160. 0 

I 

I 
. I. 

. I 

01720 161 . . 0 . 
'!l1722 162. 0 
-'01724 163. 0 

)1726 164. 0 
~1728 165. 0 
.\01730 166. 0 

H732 167. 0 
~1734 168. 0 
.\1)1736 169. 0 

)1738 170. 0 
~1740 171. . 0 . 
'\1)1742 172. 0 . 

)1744 173. 0 . 
~1746 174. 0 . 
301748 175. 0. 

)1750 176. 0. 
.1752 177. 0. 
,\01754 178. 0 

)1756 179. 0 
~1758 180. 0 
301800 181. . 0 . 

)1802 182. 0 
• 1804 183. 0 
301806 184. 0 

)1808 185. .0 
"1810 186. .0 
301812 187. .0 

11814 188. .0 
""1816 189. .0 

I. 
. I 

I. 
I 
. . I. 

I. 

. s 

. s 

. s 

. s 

. s 

. s 
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s 
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.I S 
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I . S 
. I S . 

s. 
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I 
I 

. IS . 
.S 
.S I 
. S I 

s 

. I 
I. 

s I 
s I. 
s I. 
S I . 
s 

. .s .. 
I S . 

I S. 
I S. 

s 
.s 
.s 
. s R~-31 



01820 191. .0. " ..... . . I . . s . . .... . ..... 
-!01822 192. .0 I. s 
~01824 193. .0 I s 
01826 194. .0 s 

11!01828 195. . 0 s 
.\01830 196. . 0 I s 

01832 197. . 0 I s 
111!01834 198. . 0 s 

.\01836 199. . 0 I. s 
01838 200. . 0 I . s . 

~1840 201. . 0 . .I. . s . 
301842 202. . 0 I s . 

01844 203. . 0 I s. 
~1846 204. . 0 I S. 
-~01848 205. . 0 . I s 
n8so 206. . 0 . I s 

~1852 207. . 0 s 
~01854 208. . 0 .s 
n856 209. . 0 I. .s 

.)1858 210. . 0 I . .S 
~01900 211. .0. . I. .s . 

)1902 212. 0 I . s 
41!{)1904 213. 0 . s 
301906 214. 0 I . s 

)1908 215. 0 I . s 
lltJ1910 216. 0 I s 
301912 217. 0 s 

)1914 218. 0 I s 
fle1916 219. 0 . I s 
301918 220. 0 . I s 

11920 221. . 0. .I. . s . 
•1922 222. 0 I s 
301924 223. 0 I s 

11926 224. 0 I. s 
•1928 225. 0 I. s 
301930 226. 0 I . s 

11932 227. 0 I . s 
•1934 228. 0 I s 
301936 229. 0 s 

'1938 230. 0 s 
•1940 231. . 0. I . .s. 
301942 232. 0 s 

1944 233. 0 s 
•1946 234. 0 s 
301948 235. 0 s 

1950 236. 0 I s 
W1952 237. 0 I s 
301954 238. 0 s 

1956 239. 0 s 
•1958 240. 0 s 
302000 241. .0. . I. .s . 

2002 242. 0 I s 
8111f2004 243. 0 s 
302006 244. 0 I s 

2008 245. 0 I s 
JW2010 246. 0 I s 
302012 247. 0 s 

2014 248. 0 I s . 
111&?016 249. 0 . I s . 
302018 250. 0 . I s . 

2020 251. . 0. . I . . s . 
-022 252. 0 . I s . 

:~s-~?~ 302024 253. 0 . I s . 
: 2026 254. 0 . I s . 
:.?028 255. 0 . I s 



02032 257. 0 
'M!o2034 258. 0 
~02036 259. 0 
02038 260. 0 

il!o2040 261. .0. 
-"<02042 262. 0 

02044 263. 0 
~2046 264. 0 
~02048 265. 0 
noso 266. 0 

~2052 267. 0 
-"<02054 268. 0 

02056 269. 0 
~2058 270. 0 
\02100 271. .0. 

)2102 272. 0 
~2104 273. 0 
-'02106 274. 0 

)2108 275. 0 
'!b2110 276. 0 

"<02112 277. 0 
)2114 278. 0 

.2116 279. 0 
"<Q2118 280. 0 

)2120 281. .0. 
.2122 282. 0 
\Q2124 283. 0 

)2126 284. 0 
~2128 285. 0 
-'02130 286. 0 

)2132 287. 0 
t!fe2134 288. 0 
-'02136 289. 0 

)2138 290. 0 
"2140 291. . 0. 
.\02142 292. 0 

)2144 293. 0 
~2146 294. 0 
.\02148 295. 0 

)2150 296. 0 
!e2152 297. 0 

. I 

. I 
I 
I 

. I 
I 
I 

I. 
I. 
I. 

.I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

s 
s . 
s. 
s. 

.s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 

.s. 
s. 
s. 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
.s . 
.s 
.s 
.s 
.S 
.s 
.s 

.\02154 298. 0 I . .S 
12156 299. 0 I. .S 

~21ss 300.---------.--o---r--.---------.---------.---------.---------.---------.---------.---------.---------.s--------.---------. 

-
-
-
-



- RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND - TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF - OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

HYOROGRAPH AT 0123 2. 5.80 1. 0. 0. .02 - ROUTED TO CHlA 2. 5.83 1. 0. 0. .02 

- HYOROGRAPH AT 04 0. 5.90 0. 0. 0. .00 

2 COMBINED AT 04 2. 5.83 1. 0. 0. .02 - ROUTED TO RES4 0. 7.20 0. 0. 0. .02 20.92 7.60 

- ROUTED TO PlA 0. 7.23 0. 0. 0. .02 

HYDROGRAPH AT C2 0. 6.10 0. 0. 0. .00 - 2 COMBINED AT C2 1. 6.13 1. 0. 0. .03 

- HYDROGRAPH AT Cl3 2. 5.80 1. 0. 0. .02 

2 COMBINED AT C12 3. 5.83 1. 1. 1. .05 - ROUTED TO P2A 3. 5.83 1. 1. 1. .05 

- HYDROGRAPH AT El 0. 5.13 0. 0. 0. .00 

2 COMBINED AT El 3. 5.83 1. 1. 1. .OS - ROUTED TO RESS 1. 9.80 0. 0. 0. .05 15.46 9.97 

-
-
--
• 

-
• 

-
-
-



--
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 VOLUME - PEAK PEAK 

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) - CHlA MANE 2.00 2. 11 350.00 .29 2.00 2.11 350.00 .29 

• 
rnNTINUITY SUMMARY (AC-FT) - INFLOW: .2860E+OO EXCESS: .OOOOE+OO OUTFLOW: .2848£+00 BASIN STORAGE: .1343£-02 PERCENT ERROR: .0 - PlA MANE 2.00 .48 458.00 .15 2.00 .48 458.00 .15 -roNTINUITY SUMMARY (AC-FT) -INFLOW: .1779£+00 EXCESS: .OOOOE+OO OUTFLOW: .1756E+OO BASIN STORAGE: .2313E-02 PERCENT ERROR: .0 - P2A MANE .97 3.15 350.03 .22 2.00 3.15 350.00 .22 

• 
tONTINUITY SUMMARY (AC-FT) - INFLOW: .5635£+00 EXCESS: .OOOOE+OO OUTFLOW: .5621E+OO BASIN STORAGE: .1366E-02 PERCENT ERROR: .0 

-
-*** NORMAL END OF HEC-1 *** 

• 

• 

-
-
-
-
-
-



.. **************************************** *************************************** 
* * * * FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS * ., SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER * 
t VERSION 4.0 * * 609 SECOND STREET 

* * DAVIS, CALIFORNIA 95616 * ., RUN DATE 07/01/1994 TIME 19:21:01 * * (916) 756-1104 * 

* * * 
*************************************** **************************************** -

-
-

--
-
-
-
-
-
--
-
-
-

X X xxxxxxx xxxxx X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X XXX XX 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, HEClDB, AND HEClKW. 

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 FORTRAN?? VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, OSS:WRITE STAGE FREQUENCY, 
OSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

Ds\JELoptd l 00 '/~~ ~vA.. 
"'S"vt?-~(w":> (((., D ANd £ t• 

l 

R v.0 :!- Y, 

i2tt>-\ 



- HEC-1 INPUT PAGE 1 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 - 1 ID GRAND VIEW SUBDIVISION 
2 ID DEVELOPED CONDITION - 3 IO 100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-0-F DATA) 
4 IT 2 30JUN94 1200 300 
5 IO 5 2 0 - * ********** 
6 KK 0123 - 7 KM Basin runoff calculation for 0123 
8 KO 3 1 0 1 21 
9 BA 0.0187 - 10 PH 0 0.39 0.76 1.34 1.40 1.44 1. 56 1.69 2.01 

11 LS 96 
12 UD 0.457 - * ********** 
13 KK CHlA - 14 KM Muskingum-Cunge channel routing from CP9 to CPlO 
15 KO 3 1 0 1 21 
16 RO 315 0.0045 0.025 TRAP 2 4 - * ********** 
17 KK D4 - 18 KM Basin runoff calculation for D4 
19 KO 3 1 0 1 21 
20 BA 0.0036 - 21 PH 0 0.39 0.76 1. 34 1. 40 1. 44 1. 56 1. 69 2.01 
22 LS 96 
23 UD 0.484 - * ********** 
24 KK D4 - 25 KM Combining two hydrographs at control point CPlO 
26 KO 3 1 0 1 21 
27 HC 2 - * ********** 
28 KK RES4 

• 29 KM Reservoir routing operation 
30 KO 1 2 0 21 
31 RS ELEV 17.30 - 32 sv 0.0326 0.0994 0.0204 0.3618 0.5767 0.8459 1.0833 
33 SE 18.3 19.3 20.3 21.3 22.3 23.3 24.0 
34 SL 18.3 0.0625 0.6 0.5 - 35 ss 23.5 12.29 2.7 1.5 

* ********** - 36 KK P1A 
37 KM Muskingum-Cunge channel routing from CP!O to CPS 
38 KO 3 1 0 1 21 - 39 RD 655 0.0067 0.015 CIRC 2.0 

* ********** 

-



- HEC-1 INPUT PAGE 2 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 -
40 KK C2 - 41 KM Basin runoff calculation for C2 
42 KO 3 1 0 1 21 
43 SA 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 uo 0.608 - * ********** 

47 KK C2 - 4S KM Combining two hydrographs at control point CPS 
49 KO 3 1 0 1 21 
so HC 2 - * ****-****** 

51 KK C13 - 52 KM Basin runoff calculation for C13 
53 KO 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 UD 0.472 - * ********** 

58 KK Cl2 - 59 KM Combining two hydrographs at control point CPS 
60 KO 3 1 0 1 21 
61 HC 2 - * *-********* 

62 KK P2A - 63 KM Muskingum-Cunge channel routing from CPS to CPll 
64 KO 3 1 0 1 21 
65 RD 277 0.0054 0.015 CIRC 3.0 - * ********** 
66 KK E1 - 67 KM Basin runoff calculation for El 
68 KO 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 UD 0.129 

* ********** 

73 KK E1 - 74 KM Combining two hydrographs at control point CPll 
75 KO 3 1 0 1 21 
76 HC 2 - * ********** 

• 



- HEC-1 INPUT 

LINE ID ••.•••• 1 ....... 2 ....•.. 3 ......• 4 ....... 5 ....... 6 ....... 7 .....•• 8 •...•.. 9 ...... 10 -
- 77 

78 
79 
80 

- 81 
82 
83 

- 84 

85 -
-
-
-
-
-
-
-
--
• 

-
--

KK RES5 
KM Reservoir routing operation 
KO 1 2 0 21 
RS 1 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 
* ********** 
lZ 

PAGE 3 



.,**************************************** 
:t * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) * ., SEPTEMBER 1990 * 
:t VERSION 4.0 

* • RUN DATE 07/01/1994 TIME 19:21:01 * 
* * 
**************************************** -
-
-
• 5 IO 

-
IT -

-
-
-
-
-
-
• 

GRAND VIEW SUBDIVISION 
DEVELOPED CONDITION 
100 YEAR 24 HOUR STORM (GRAND JUNCTION URBANIZED AREA D-0-f DATA) 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
!PLOT 
QSCAL 

2 PLOT CONTROL 
0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 2 MINUTES IN COMPUTATION INTERVAL 

I DATE 
IT IME 

NQ 
NODATE 
NDTIME 
!CENT 

JOJUN94 STARTING DATE 
1200 STARTING TIME 
300 NUMBER OF HYDROGRAPH ORDINATES 

JOJUN94 ENDING DATE 
2158 ENDING TIME 

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 

*************************************** 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 
*************************************** 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** :t:tt *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
• 

8 KO 

-

************** 
* 
* 
* 

* 
0123 * 

* 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TTMTNT o:n TTMF TNTFRVCli TN W.!!PS 



-
9 BA -

-10 PH 

-
-

11 LS --

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . 
5-MIN 15-MIN 60-MIN 

.39 .76 1.34 
2-HR 3-HR 
1.40 1.44 

TP-40 .............. . 
6-HR 12-HR 24-HR 
1.56 1.69 2.01 

STORM AREA : .02 

SCS LOSS RATE 
STRTL .08 INITIAL ABSTRACTION 

CRVNBR 96.00 CURVE NUMBER 
RTIMP .00 PERCENT IMPERVIOUS AREA 

12 UO SCS DIMENSIONLESS UNITGRAPH 
TLAG .46 LAG 

• 
*** 

• 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. 8. 7. 6. 

4. 4. 3. 3. 3. ') 2. L.. - 1. 1. 1. 1. 1. 1. 1. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. - 0. 

*** *** *** *** *** - HYDROGRAPH AT STATION 0123 

-TOTAL RAINFALL : 1.65, TOTAL LOSS : .41. TOTAL EXCESS : 1. 24 

EAK FLOW TIME MAXIMUM AVERAGE FLOW 
• (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

16. 5.50 (CFS) 2. 1. 1. 1. 
(INCHES) 1.229 1.230 1.230 1. 230 - (AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA : .02 SQ MI -
-

TP-49 .......... . 
2-DAY 4-DAY 7-DAY 10-DAY 

.00 .00 .00 .00 

11. 14. 16. 
17. 16. 15. 
6. 5. 5. 
2. 2. 1. 
1. 1. 0. 
0. 0. 0. 
0. 0. 0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-15 KO 

-

************** 
* 
* 
* 

* 
CHlA * 

* 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
TPI nT 1 P! nT rnNTR!l! 



-
-
-

16 RD -
• 

• 

• 

• 

-
-

' ' - ~ ' ....... ''--

IPNCH 1 PUNCH COMPUTED HYDROGRAPH 
lOUT 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 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 315. CHANNEL LENGTH 
s 
N 

CA 
SHAPE 

wo 

ELEMENT 

MAIN 

.0045 SLOPE 

ALPHA 

.025 CHANNEL ROUGHNESS COEFFICIENT 
.00 CONTRIBUTING AREA 

TRAP CHANNEL SHAPE 
2.00 BOTTOM WIDTH OR DIAMETER 
4.00 SIDE SLOPE 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT OX 

(MIN) {FT) 

1. 50 1. 34 1.70 157.50 

PEAK 

(CFS) 

TIME TO 
PEAK 

(MIN) 

16.37 330.76 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 1. 50 1. 34 2.00 16.35 330.00 

VOLUME 

(IN) 

1. 23 

1. 23 

MAXIMUM 
CELERITY 

(FPS) 

3.10 

~NTINUITY SUMMARY (AC-FT) - INFLOW: .1226E+Ol EXCESS: .OOOOE+OO OUTFLOW: .1225E+01 BASIN STORAGE: .1911£-02 PERCENT ERROR: .0 

• 
*** -

EAK FLOW 
• (CFS) 

16. 

• 

-
-

TIME 
(HR) 
5.50 

*** *** *** 

HYDROGRAPH AT STATION CHlA 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 2. 1. 1. 
(INCHES) 1. 227 1.228 1.228 

(AC-FT) 1. 1. 1. 

CUMULATIVE AREA : .02 SQ MI 

*** 

9.97-HR 
1. 

1. 228 
1. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** - ************** 
* * 

81! 7 KK * 04 * 
* * 
************** -19 KO OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL - rot nr 



-
-

20 BA -
-21 PH 

-
22 LS -
-

.. '_. ' ............ " ' - ... ' ....... ·--
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ..... . . .............. TP-40 .............. . 
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 

.39 .76 1.34 1.40 1.44 1.56 1.69 2.01 

STORM AREA : .00 

SCS LOSS RATE 
STRTL 

CRVNBR 
.08 INITIAL ABSTRACTION 

96.00 CURVE NUMBER 
RTIMP .00 PERCENT IMPERVIOUS AREA 

23 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG . 48 LAG - *** - UNIT HYDROGRAPH 

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. 

*** *** *** *** *** - HYOROGRAPH AT STATION 04 

- TOTAL RAINFALL : 1.65, TOTAL LOSS : .41, TOTAL EXCESS : 1. 24 

EAK FLOW TIME MAXIMUM AVERAGE fLOW 
• (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 SQ MI -
-

. .......... TP-49 .......... . 
2-DAY 4-DAY 7-DAY 10-DAY 

. 00 . 00 . 00 . 00 

2. 2. 3. 
3. 3. 3. 
1. 1. 1. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

- ************** 
* * 

li A t 



-26 KO 

-
-
-
•21 HC 

-
*** 

.,EAK FLOW 
(CFS) 

19. -
-
-

************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
!PLOT PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYOROGRAPH ON THIS UNIT 
ISAVl 
ISAV2 

TIMINT 

1 FIRST ORDINATE PUNCHED OR SAVED 
300 LAST ORDINATE PUNCHED OR SAVED 

.033 TIME INTERVAL IN HOURS 

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** 

HYDROGRAPH AT STATION 04 

TIME MAXIMUM AVERAGE FLOW 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
5.50 (CFS) 3. 2. 2. 2. 

(INCHES) 1. 227 1.228 1.228 1.228 
(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA : .02 SQ MI 

* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
-28 KK 

-
30 KO -
-
-
-
-

S3 SE -

************** 
* * 
* RES4 * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT PRINT CONTROL 
I PLOT 2 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMI NT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

STORAGE 

ELEVATION 

1 NUMBER OF SUBREACHES 
ELEV TYPE OF INITIAL CONDITION 

17.30 INITIAL CONDITION 
.00 WORKING R AND 0 COEFFICIENT 

.0 .1 .0 . 4 

18.30 19.30 20.30 21.30 

.6 .8 1.1 

22.30 23.30 24.00 



-\J" ....... ,.~,.""" ..., ... , ........ J - ELEVL 18.30 ELEVATION AT CENTER Of OUTLET 
CARE A .06 CROSS-SECTIONAL AREA 

COQL .60 COEFFICIENT - EXPL .so EXPONENT OF HEAD 

35 ss SPILLWAY - CREL 23.50 SPILLWAY CREST ELEVATION 
SPWIO 12.29 SPILLWAY WIDTH 

COQW 2.70 WEIR COEFFICIENT 

• EXPW 1. so EXPONENT OF HEAD 

*** - COMPUTED OUTFLOW-ELEVATION DATA 

OUTFLOW .00 .11 .13 .14 .17 .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 .70 .78 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 

STORAGE .03 .04 .04 .OS .05 .06 .07 .10 .10 .02 - OUTFLOW .00 .11 .13 .14 , 17 .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 

OUTFLOW .43 . 52 .60 .67 .69 .78 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 

:*****************************************************t*************************************************************************** -
HYOROGRAPH AT STATION RES4 

,********************************************************************************************************************************* 
* * 

lA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE - * * 
~0 JUN 1200 0. .0 18.3 * 30 JUN 1520 101 0. .0 18.3 * 30 JUN 1840 201 2. 1.0 23.6 
;o 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 * 30 JUN 1526 104 0. .0 18.3 * 30 JUN 1846 204 2. 1.0 23.6 
;o JUN 1208 5 0. .0 18.3 * 30 JUN 1528 105 0. .0 18.3 * 30 JUN 1848 205 2. 1.0 23.6 

~0 JUN 1210 6 0. .0 18.3 * 30 JUN 1530 106 0. .0 18.3 * 30 JUN 1850 206 2. .9 23.6 
7•0 JUN 1212 7 0. .0 18.3 * 30 JUN 1532 107 0. .0 18.3 * 30 JUN 1852 207 2 . . 9 23.6 
;o JUN 1214 8 0. .0 18.3 * 30 JUN 1534 108 0. . 0 18.3 * 30 JUN 1854 208 2. .9 23.6 

~0 JUN 1216 9 0. .0 18.3 * 30 JUN 1536 109 0. .0 18.3 * 30 JUN 1856 209 2. .9 23.6 
7 0 JUH 1218 10 0. .0 18.3 * 30 JUN 1538 110 0. .0 18.3 * 30 JUN 1858 210 1. .9 23.6 
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 * 30 JUN 1542 112 0. .0 18.3 * 30 JUN 1902 212 1. .9 23.6 
7'0 JUN 1224 13 0. .0 18.3 * 30 JUN 1544 113 0. .0 18.3 * 30 JUN 1904 213 1. .9 23.6 
'0 JUN 1226 14 0 . .0 18.3 * 30 JUN 1546 114 0. .0 18.3 * 30 JUN 1906 214 1. .9 23.6 

.,0 JUN 1228 15 0. .0 18.3 * 30 JUN 1548 115 0. .0 18.3 * 30 JUN 1908 215 1. . 9 23.6 
~0 JUN 1230 16 0. .0 18.3 * 30 JUN 1550 116 0. .0 18.3 * 30 JUN 1910 216 1. .9 23.6 
;o JUN 1232 17 0. .0 18.3 * 30 JUN 1552 117 0. .0 18.3 * 30 JUN 1912 217 1. .9 23.6 

.,0 JUN 1234 18 0. .0 18.3 * 30 JUN 1554 118 0. .0 18.3 * 30 JUN 1914 218 1. .9 23.6 
1 0 JUN 1236 19 0. .0 18.3 * 30 JUN 1556 119 0. .0 18.3 * 30 JUN 1916 219 ~(Q-H~ 23.6 
;o JUN 1238 20 0. .0 18.3 * 30 JUN 1558 120 0. .0 18.3 * 30 JUN 1918 220 23.5 

_..II 11n1 t'lAI\ 'i1 1\ 1'1 10 7 i: 71\ 11HI t{.l'lf\ l'il 1'1 1'1 10 ( t ((\ 11!~1 10'il'l 'i'11 1 0 ')7 c; 



SO JUN 1244 23 
~0 JUN 1246 24 

)0 JUN 1248 25 
10 JUN 1250 26 

~0 JUN 1252 27 
)0 JUN 1254 28 
iO JUN 1256 29 

~0 JUN 1258 30 
~0 JUN 1300 31 
10 JUN 1302 32 

~0 JUN 1304 33 
)0 JUN 1306 34 
!0 JUN 1308 35 

~0 JUN 1310 36 
~0 JUN 1312 37 
10 JUN 1314 38 

~0 JUN 1316 39 
~0 JUN 1318 40 
10 JUN 1320 41 

~0 JUN 1322 42 
~0 JUN 1324 43 
;o JUN 1326 44 

~0 JUN 1328 45 
~0 JUN 1330 46 
\0 JUN 1332 47 

~0 JUN 1334 48 
~0 JUN 1336 49 
;o JUN 1338 50 

~0 JUN 1340 51 
~0 JUN 1342 52 
;o JUN 1344 53 

~0 JUN 1346 54 
\0 JUN 1348 55 
.o JUN 1350 56 

~0 JUN 1352 57 
~0 JUN 1354 58 
,o JUN 1356 59 

-!o JUN 1358 60 
~0 JUN 1400 61 
0 JUN 1402 62 

~0 JUN 1404 63 
\0 JUN 1406 64 
0 JUN 1408 65 

~0 JUN 1410 66 
"{Q JUN 1412 67 
0 JUN 1414 68 

~0 JUN 1416 69 
"{0 JUN 1418 70 
0 JUN 1420 71 

~0 JUN 1422 72 
~0 JUN 1424 73 
0 JUN 1426 74 

-!0 JUN 1428 75 
\0 JUN 1430 76 
0 JUN 1432 77 

-,0 JUN 1434 78 
~0 JUN 1436 79 
0 JUN 1438 80 

-!O JUN 1440 81 
\0 JUN 1442 82 
0 JUN 1444 83 

-!o JUN 1446 84 
\0 JUN 1448 85 
0 JUN 1450 86 
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18.3 * 30 JUN 1604 123 
18.3 * 30 JUN 1606 124 
18.3 * 30 JUN 1608 125 
18.3 * 30 JUN 1610 126 
18.3 * 30 JUN 1612 127 
18.3 * 30 JUN 1614 128 
18.3 * 30 JUN 1616 129 
18.3 * 30 JUN 1618 130 
18.3 * 30 JUN 1620 131 
18.3 * 30 JUN 1622 132 
18.3 * 30 JUN 1624 133 
18.3 * 30 JUN 1626 134 
18.3 * 30 JUN 1628 135 
18.3 * 30 JUN 1630 136 
18.3 * 30 JUN 1632 137 
18.3 * 30 JUN 1634 138 
18.3 * 30 JUN 1636 139 
18.3 * 30 JUN 1638 140 
18.3 * 30 JUN 1640 141 
18.3 * 30 JUN 1642 142 
18.3 * 30 JUN 1644 143 
18.3 * 30 JUN 1646 144 
18.3 * 30 JUN 1648 145 
18.3 * 30 JUN 1650 146 
18.3 * 30 JUN 1652 147 
18.3 * 30 JUN 1654 148 
18.3 * 30 JUN 1656 149 
18.3 * 30 JUN 1658 150 
18.3 * 30 JUN 1700 151 
18.3 * 30 JUN 1702 152 
18.3 * 30 JUN 1704 153 
18.3 * 30 JUN 1706 154 
18.3 * 30 JUN 1708 155 
18.3 * 30 JUN 1710 156 
18.3 * 30 JUN 1712 157 
18.3 * 30 JUN 1714 158 
18.3 * 30 JUN 1716 159 
18.3 * 30 JUN 1718 160 
18.3 * 30 JUN 1720 161 
18.3 * 30 JUN 1722 162 
18.3 * 30 JUN 1724 163 
18.3 * 30 JUN 1726 164 
18.3 * 30 JUN 1728 165 
18.3 * 30 JUN 1730 166 
18.3 * 30 JUN 1732 167 
18.3 * 30 JUN 1734 168 
18.3 * 30 JUN 1736 169 
18.3 * 30 JUN 1738 170 
18.3 * 30 JUN 1740 171 
18.3 * 30 JUN 1742 172 
18.3 * 30 JUN 1744 173 
18.3 * 30 JUN 1746 174 
18.3 * 30 JUN 1748 175 
18.3 * 30 JUN 1750 176 
18.3 * 30 JUN 1752 177 
18.3 * 30 JUN 1754 178 
18.3 * 30 JUN 1756 179 
18.3 * 30 JUN 1758 180 
18.3 * 30 JUN 1800 181 
18.3 * 30 JUN 1802 182 
18.3 * 30 JUN 1804 183 
18.3 * 30 JUN 1806 184 
18.3 * 30 JUN 1808 185 
18.3 * 30 JUN 1810 186 
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.6 
. 7 
. 7 
.8 
.8 
. 9 

'9 
. 9 

1.0 
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1.0 
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18.3 * 30 JUN 1924 223 
18.3 * 30 JUN 1926 224 
18.3 * 30 JUN 1928 225 
18.3 * 30 JUN 1930 226 
18.3 * 30 JUN 1932 227 
18.3 * 30 JUN 1934 228 
18.3 * 30 JUN 1936 229 
18.3 * 30 JUN 1938 230 
18.3 * 30 JUN 1940 231 
18.3 * 30 JUN 1942 232 
18.3 * 30 JUN 1944 233 
18.3 * 30 JUN 1946 234 
18.3 * 30 JUN 1948 235 
18.3 * 30 JUN 1950 236 
18.3 * 30 JUN 1952 237 
18.4 * 30 JUN 1954 238 
18.4 * 30 JUN 1956 239 
18.4 * 30 JUN 1958 240 
18.4 * 30 JUN 2000 241 
18.4 * 30 JUN 2002 242 
18.4 * 30 JUN 2004 243 
18.4 * 30 JUN 2006 244 
18.4 * 30 JUN 2008 245 
18.4 * 30 JUN 2010 246 
18.5 * 30 JUN 2012 247 
18.5 * 30 JUN 2014 248 
18.5 * 30 JUN 2016 249 
18.6 * 30 JUN 2018 250 
18.7 * 30 JUN 2020 251 
18.8 * 30 JUN 2022 252 
18.9 * 30 JUN 2024 253 
19.1 * 30 JUN 2026 254 
20.5 * 30 JUN 2028 255 
20.6 * 30 JUN 2030 256 
20.7 * 30 JUN 2032 257 
20.7 * 30 JUN 2034 258 
20.8 * 30 JUN 2036 259 
20.9 * 30 JUN 2038 260 
21.1 * 30 JUN 2040 261 
21.2 * 30 JUN 2042 262 
21.3 * 30 JUN 2044 263 
21.6 * 30 JUN 2046 264 
21.8 * 30 JUN 2048 265 
22.0 * 30 JUN 2050 266 
22.3 * 30 JUN 2052 267 
22.5 * 30 JUN 2054 268 
22.7 * 30 JUN 2056 269 
22.8 * 30 JUN 2058 270 
23.0 * 30 JUN 2100 271 
23.2 * 30 JUN 2102 272 
23.3 * 30 JUN 2104 273 
23.4 * 30 JUN 2106 274 
23.5 * 30 JUN 2108 275 
23.6 * 30 JUN 2110 276 
23.7 * 30 JUN 2112 277 
23.8 * 30 JUN 2114 278 
23.8 * 30 JUN 2116 279 
23.8 * 30 JUN 2118 280 
23.8 * 30 JUN 2120 281 
23.8 * 30 JUN 2122 282 
23.8 * 30 JUN 2124 283 
23.8 * 30 JUN 2126 284 
23.8 * 30 JUN 2128 285 
23.8 * 30 JUN 2130 286 
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30 JUN 1456 89 0. .0 18.3 * 30 JUN 1816 189 5. 1.0 23.8-* .30 JUN 2136 289 1. .9 23.4 
•30 JUN 1458 90 0. .0 18.3 * 30 JUN 1818 190 5. 1.0 23.8 * 30 JUN 2138 290 1. .9 23.4 

30 JUN 1500 91 0. .0 18.3 * 30 JUN 1820 191 5. 1.0 23.7 * 30 JUN 2140 291 1. .9 23.4 
30 JUN 1502 92 0. .0 18.3 * 30 JUN 1822 192 4. 1.0 23.7 * 30 JUN 2142 292 1. .9 23.4 

•30 JUN 1504 93 0. .0 18.3 * 30 JUN 1824 193 4. 1.0 23.7 * 30 JUN 2144 293 1. .9 23.4 
30 JUN 1506 94 0. .0 18.3 * 30 JUN 1826 194 4. 1.0 23.7 * 30 JUN 2146 294 1. .9 23.4 
30 JUN 1508 95 0. .0 18.3 * 30 JUN 1828 195 4. 1.0 23.7 * 30 JUN 2148 295 1. .9 23.4 

•30 JUN 1510 96 0. .0 18.3 * 30 JUN 1830 196 3. \ l.O 23.7 * 30 JUN 2150 296 1. .9 23.4 
30 JUN 1512 97 0. .0 18.3 * 30 JUN 1832 197 3. 1.0 23.7 * 30 JUN 2152 297 1. .9 23.4 
30 JUN 1514 98 0. .0 18.3 * 30 JUN 1834 198 3. 1.0 23.7 * 30 JUN 2154 298 1. .9 23.4 

•30 JUN 1516 99 0. .0 18.3 * 30 JUN 1836 199 3. 1.0 23.7 * 30 JUN 2156 299 1. .9 23.4 
30 JUN 1518 100 0. .0 18.3 * 30 JUN 1838 200 3. 1.0 23.6 * 30 JUN 2158 300 1. .9 23.4 

* * 
~********************************************************************************************************************************* 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
* (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

7. 6.03 (CFS) 1. 1. 1. 1. 
(INCHES) .526 .526 .526 .526 - (AC-FT) 1. 1. 1. 1. 

~AK STORAGE TIME MAXIMUM AVERAGE STORAGE 
• (AC-FT) (HR) 6-HR 24-HR 72-HR 9.97-HR 

1. 6.03 1. 0. 0. 0. 

'~EAK STAGE TIME MAXIMUM 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 -
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-
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-
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• 0. 

.0 
-,yAHRMN PER 

4. 

.0 

(I) INFLOW, 
8. 

.0 

STATION 

(0) OUTFLOW 
12. 16. 20. 

.0 .0 .0 

RES4 

0. 0. 0. 0. 0. 0. 0. 
(S) STORAGE 

.0 .4 .8 1.2 .0 .0 .0 

~01200 11---------.---------.---------.---------.---------.---------.s--------.---------.---------.---------.---------.---------. 
01202 21 .S 

-!01204 3! .s 
~01206 4I .S 

01208 5! .s 
'!ol210 61 .s 
~01212 7I .s 
01214 81 .s 

'!o1216 91 .s 
~01218 101 .s 
01220 111 . . S. 

-!ol222 121 .s 
~01224 13! .s 

01226 141 .s 
ll!tl1228 151 .s 
.\01230 161 .s 

)1232 17! . s 
~1234 181 . s 
.\01236 191 .s 

)1238 20I .S 
~,11240 21 I . .s. 
301242 22! .s 

)1244 231 .s 
~1246 241 .s 
~01248 251 .s 

)1250 261 .s 
.)1252 27! .s 
~01254 281 .s 

)1256 291 .S 
l!fe1258 30! .s 
\01300 31 I . .s. 

11302 321 .s 
i1!t) 1304 331 .S 
.\01306 341 .s 

)1308 351 .s 
.1310 36I .s 
~01312 371 .s 

11314 381 .s 
f!le1316 39! .S 
,)01318 401 .S 

11320 411 . .s. 
~1322 421 .S 
301324 43! .s 

1326 441 .S 
W1328 451 .s 
301330 461 .s 

1332 471 .s 
!81334 481 .s 
301336 491 .s 

1338 501 .s 
Wl340 51! . .s. 
301342 52! .s 

1344 531 .s 
1181346 54! .s 

'K~-:r3 301348 55! .s 
1350 561 .S 

lliiiii.\S? S7T s 



101356 591 .s 
01358 601 .s 

..,~1400 611 . .s. 
01402 621 .s 

,01404 631 .s 
"~?1406 641 .s 
01408 651 . s 

~1410 661 .s 
~~1412 67! .s 
Jl414 681 .s 

*!ot416 691 .s 
7 1)1418 701 . s 
01420 71I . .s. " .... 

'!>1422 721 .s 
:!1)1424 731 .s 

)1426 741 .s 
.,1428 751 .s 

7 n430 761 .s 
)1432 771 .s 

1bt434 781 .s 
7 01436 791 .s 

H438 801 .s 
~1440 81! . .s. 

7 n442 821 .s 
)1444 831 .S 

~1446 84! .s 
1 01448 851 .s 

)1450 861 .s 
~1452 871 .s 
!~1454 88! . s 

)1456 891 .s 
~1458 90! .S 
:'1)1500 91! . • • 'II •• .s. 

)1502 921 .s 
'!b1504 931 .s 
!1\1506 94! .s 

H508 951 .s 
~1510 961 .S 
Tf\1512 971 .s 

I 1514 981 .s 
'!'61516 991 .s 

1 01518 1001 .s 
H520 1011 . .s. 

~1522 102! .s 
;01524 1031 .s 

)1526 1041 .s 
~1528 1051 .s 

7 1'11530 1061 .s 
11532 1071 .s 

~1534 1081 .s 
1"1536 109! .s 

11538 1101 .s 
'!1540 111! . . . . .. . .s . 
(()1542 112! .s 

'1544 113! .s 
!e1546 114! .s 
11)1548 115! .s 

'1550 1161 .s 
'!e1552 117! .s 
1"1554 1181 .s 

1556 1191 .s 
!el558 120! .s 

·'!<~~.r4-1.(\1600 1211 . .s. 
1602 1221 .s 

-lt.f\A I'HT ~ 
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i01608 1251 
~01610 1261 
~01612 127I 
;ot614 1281 

~01616 1291 
701618 1301 
101620 131I . 

.,01622 1321 
"{01624 1331 
01626 134I 

-!01628 135I 
\01630 136! 
,01632 1371 

1111!01634 1381 
701636 1391 
01638 1401 

.,01640 14101. 
\01642 14201 
01644 14301 

'!01646 1440I 
\01648 14501 
01650 1460 I 

'!01652 1470 I 
~01654 1480 I 
01656 1490 I 

l!o1658 1500 I 
~01700 1510 . I . 
01702 152.0 I . 

l!b1704 153.0 
\01706 154.0 
~1708 155.0 

~1710 156.0 
~11712 157.0 

)1714 158.0 
~1716 159.0 
~01718 160.0 

)1720 161.0. 
• 1722 162.0 
\01724 163.0 

H726 164.0 
.1728 165.0 
\()1730 166.0 

)1732 167.0 
.1734 168. 0 
\01736 169. 0 

)1738 170. 0 
.1740 171. 0 . 
\01742 172. 0 

H744 173. 0 
~1746 174. 0 
~01748 175. 0 

11750 176. 0 
'!81752 177. 0 
.\01754 178. 0 

\1756 179. 0 
!!1758 180. 
.\01800 181. 

11802 182. 
"'1804 183. 
.\01806 184. I 

'1808 185. I 
!e1810 186. I 
301812 187. . I 0 

1814 188. 0 
•Hl1A HlQ n 
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01820 191. •. 
,01822 192. 

. I . 0 • 
I .0 

'01824 193. I 0 
01826 194. I 0 

~1828 195. I 0. 
7 ?1830 196. I 0 . 
01832 197. I 0 . 

~1834 198. I 0 
7 01836 199. I 0 
01838 200. I 0 

~1840 201. I 0 . 
'01842 202. I 0 
01844 203. I 0 

'!b1846 204. I 0 
701848 205. I 0 
Jl850 206. I 0 

~1852 207. IO 
7?1854 208. I 0 
Jl856 209. I 0 

~1858 210. I 0 
7 01900 211. I 0 . 

)1902 212. IO 
~1904 213. 10 

7 01906 214. IO 
J1908 215. IO 

~1910 216. IO 
7 ~1912 217. IO 

)1914 218. IO 
~1916 219. IO 

"Z01918 220. IO 
)1920 221. IO. 

~1922 222. I 
7111924 223. I 

H926 224. I 
'!tJ1928 225. I 
'ZI\1930 226. I 

)1932 227. I 
~1934 228. I 
!1)1936 229.10 

)1938 230. IO 
~1940 231.10 . 
7:01942 232.10 

H 944 233. IO 
~1946 234.IO 
~01948 235.10 

11950 236.10 
~1952 237. IO 
~1)1954 238.10 

l1956 239.!0 
!e1958 240.10 
~f\2000 241. IO . 

:2002 242. IO 
!e2004 243. IO 
Tf\2006 244.!0 

12008 245. IO 
'Je2010 246.10 
~()2012 247.10 

'2014 248. IO 
'!e2016 249. IO 
OZ:rt2018 250.!0 

'2020 251.!0 . 
!e2022 252. ro 
\112024 253.10 

2026 254. IO 

. .... .. s. 
s 
s 
s 
s 

s 
s 
s 
s 
s 

. s . 
s 
s 
s 
s 
s 
s 
s 
s 
s 

. s . 
s 
s 
s 
s 
s 
s 
s 
s 
s 

.s. 
s 
s 
s 
s 
s 
s 
s 
s 
s 

.s. 
s 
s 
s 
s 
s 
s 
s 
s 
s 

.s. 
s 
s 
s 
s 
s 
s 
s 
s 
s 
c;. 

,o.}, 

s 
s 
s 
c: 



.. _ ........ _...., ..... _ ... 
02032 257.10 s 

'!02034 258.10 s 
102036 259.10 s 
02038 260.!0 s 

1!02040 261. IO . .s. 
7 02042 262.!0 s 
02044 263.!0 s 

'!o2046 264.!0 s 
7 02048 265. IO . s 
02050 266.!0 . s 

~2052 267.!0 . s 
l02054 268.10 . s 
02056 269. ro . s 

~2058 210. ro . s 
102100 271.10 . . s . 
n102 212.10 . s 

~2104 273.!0 . s 
1 02106 274. IO . s 
n1o8 275.ro . s 

~2110 276.10 . s 
~02112 277.!0 . s 
)2114 278.!0 . s 

~2116 279. IO . s 
1 02118 280. IO . s 

)2120 281. IO . . s . 
il!f)2122 282.!0 . s 
~02124 283.10 . s 

)2126 284. IO . s 
.2128 285. IO . s 
\02130 286.10 . s 

)2132 287.!0 . s 
l!'e2134 288. IO . s 
~02136 289. IO . s 

12138 290.!0 . s 
!t}2140 291.!0 . . s . 
.\02142 292. IO . s 

)2144 293.!0 . s 
!e2146 294. IO . s 

702148 295.!0 . s 
'2150 296. IO . s 

'Je2152 297. IO . s 
~02154 298.!0 . s 

i2156 299. IO . S 
~21sa Joo.ro-------.---------.---------.---------.---------.---------.---------.---------.-s-------.---------.---------.---------. 

-
--
-
-
-
-



-.. 
·~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

• 36 KK 

-38 KO -.. 
-
-

39 RD -
• 

--
-
-
-

************** 
* * 
* P1A * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 655. CHANNEL LENGTH 
S .0067 SLOPE 
N .015 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE 

WD 
z 

ELEMENT 

MAIN 

ALPHA 

CIRC CHANNEL SHAPE 
2.00 BOTTOM WIDTH OR DIAMETER 

.00 SIDE SLOPE 

*** 
COMPUTED MUSKINGUM-CUNGE PARAMETERS 

COMPUTATION TIME STEP 
M DT ox 

(MIN) (FT) 

4. 92 1.25 1.89 327.50 

PEAK 

(CFS) 

7.20 

TIME TO 
PEAK 

(MIN) 

364.27 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 4. 92 1. 25 2.00 7.19 364.00 

VOLUME MAXIMUM 
CELERITY 

(IN) (FPS) 

.52 5.78 

.52 

eftNTINUITY SUMMARY (AC-FT) - INFLOW: .6256E+OO EXCESS: .OOOOE+OO OUTFLOW: .6225E+OO BASIN STORAGE: .3074E-02 PERCENT ERROR: .0 

fl!lll 

*** -
EAK FLOW 

• (CFS) 
7. 

TIME 
(HR) 
6.07 

*** *** *** *** 
HYDROGRAPH AT STATION PlA 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 9.97-HR 

(CFS) 1. 1. 1. 1. 
(INCHES) .524 .524 .524 .524 
fl'lr-n1 



CUMULATIVE AREA : .02 SQ MI -
-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
• 40 KK 

-42 KO -
-
-
-

43 BA -
-44 PH 

-
-

************** 
* 
* 

* 
C2 * 

* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

lOUT 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 SUBBASIN AREA 

PRECIPITATION DATA 

..... HYDR0-35 ..... . 
5-MIN 15-MIN 60-MIN 

.39 .76 1.34 

DEPTHS FOR O-PERCENT HYPOTHETIC~L STORM 

2-HR 3-HR 
1. 40 1. 44 

TP-40 ......•..•..... 
6-HR 12-HR 24-HR 
1.56 1.69 2.01 

STORM AREA : .00 

45 LS SCS LOSS RATE 
STRTL .08 INITIAL ABSTRACTION 

CRVNBR 96.00 CURVE NUMBER 
RTIMP .00 PERCENT IMPERVIOUS AREA -46 UD SCS DIMENSIONLESS UNITGRAPH 

TLAG . 61 LAG - *** 
UNIT HYDROGRAPH 

93 END-OF-PERIOD ORDINATES 
0. 0. 0. 0. 1. 1. 1. - 2. 3. 3. 3. 4. 4. 4. 
4. 4. 3. 3. 3. 3. 3. 
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. 
0. 0. 0. 

*** *** *** *** *** 
HYnRn~PODH AT qfOTTnN I'? 

........... TP-49 .......... . 
2-DAY 4-DAY 7-DAY 10-DAY 

.00 .00 .00 .00 

1. 
4. 
3. 
1. 
0. 
0. 
0. 
0. 
0. 

2. 
4. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 

2. 
4. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 



TOTAL RAINFALL : 1.65, TOTAL LOSS : .41, TOTAL EXCESS : 1. 24 -DEAK FLOW 
(CFS) - 4. 

-
-

TIME 
(HR) 
5.63 (CFS) 

(INCHES) 
(AC-FT) 

6-HR 
1. 

1. 225 
0. 

CUMULATIVE AREA : 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

0. 0. 
1.225 1.225 

0. 0. 

.00 SQ MI 

9.97-HR 
0. 

1.225 
0. 

Ill* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

-
47 KK -

•49 KO 

-
-
-

50 HC -
- *** -

·EAK FLOW 
• (CFS) 

9. 

-
-

************** 
* * 
t. C2 * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 
I PLOT 
QSCAL 0. 
IPNCH 

IOUT 21 
ISAVl 
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 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** 

HYDROGRAPH AT STATION C2 

TIME MAXIMUM AVERAGE FLOW 
(HR) 6-HR 24-HR 72-HR 9.97-HR 
6.03 (CFS) 2. 1. 1. 1. 

(INCHES) .650 .650 .650 .650 
(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA : .03 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -
-s1 KK 

-53 KO 

• 

************** 
* 
* 
* 

* 
Cl3 * 

* 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
T :JI nr 1 01 fiT r'MiTO!ll 



-
-
-
-
-
-
-
-
-
-
-
--
-
-

54 BA 

55 PH 

IPNCH 
lOUT 

ISAVl 
ISAV2 

TIM INT 

SUBBASIN RUNOFF DATA 

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 

SUBBASIN CHARACTERISTICS 
TAREA .02 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
..... HYDR0-35 ...... •••••• tltltltltltl I tltl TP-40 ............... 
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 

.39 . 76 1.34 1. 40 1.44 1. 56 1.69 2.01 

STORM AREA : .02 

56 LS SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP 

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

.00 PERCENT IMPERVIOUS AREA 

57 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG . 47 LAG 

*** 

UNIT HYDROGRAPH 
73 END-Of-PERIOD ORDINATES 

0. 1. 2. 3. 5. 7. 9. 
18. 19. 20. 20. 20. 20. 19. 
15. 14. 12. 11. 9. 8. 7. 
5. 4. 4. 3. 3. 3. 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. 

*** *** *** *** *** 

HYDROGRAPH AT STATION Cl3 

TOTAL RAINFALL : 1.65, TOTAL LOSS : .41, TOTAL EXCESS: 1. 24 

·EAK FLOW TIME MAXIMUM AVERAGE fLOW 
.. (CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

18. 5.50 (CFS) 3. ') 
t... 2. 2. 

(INCHES) 1.228 1.229 1. 229 1.229 - (AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA : .02 SQ MI 

• 

. .......... TP-49 .......... . 
2-DAY 4-DAY 7-DAY 10-DAY 

.00 .00 .00 .00 

11. 14. 16. 
19. 18. 16. 
7. 6. 5. 
2. 2. 2. 
1. 1. 1. 
0. 0. 0. 
0. 0. 0. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 

(' i,; i 



************** -60 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL - !PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH PUNCH COMPUTED HYDROGRAPH - lOUT 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 

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE - *** 

*** *** *** *** *** 

HYDROGRAPH AT STATION Cl2 

..,EAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

22. 5.53 (CFS) 5. 3. 3. 3. - (INCHES) .899 .900 .900 .900 
(AC-FT) 2. 2. 2. 2. - CUMULATIVE AREA : .05 SQ MI 

-
* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** -

************** 
- * * 62 KK -

64 KO -
-
-
-'65 RD 

• 

• 

* 
* 

P2A * 
* 

************** 
OUTPUT CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 
!PLOT 1 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 
IPNCH 1 PUNCH COMPUTED HYDROGRAPH 

IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .033 TIME INTERVAL IN HOURS 

HYDROGRAPH ROUTING DATA 

MUSKINGUM-CUNGE CHANNEL ROUTING 
L 277. CHANNEL LENGTH 
s .0054 SLOPE 
N .015 CHANNEL ROUGHNESS COEFFICIENT 

CA .00 CONTRIBUTING AREA 
SHAPE CIRC CHANNEL SHAPE 

WD 3.00 BOTTOM WIDTH OR DIAMETER 
.00 SIDE SLOPE 

ttt 



COMPUTATION TIME STEP - ELEMENT ALPHA M DT ox PEAK TIME TO VOLUME MAXIMUM 
PEAK CELERITY 

(MIN) (FT) (CFS) (MIN) (IN) (FPS) - MAIN 4.73 1. 25 .66 277.00 21.55 331.76 .90 6.97 - INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

- MAIN 4.73 1. 25 2.00 21.55 332.00 .90 -t.QNTINUITY SUMMARY (AC-FT) - INFLOW= .2294Et01 EXCESS: .OOOOEtOO OUTFLOW: .2293E+Ol BASIN STORAGE: .1864E-02 PERCENT ERROR: .0 -
*** *** *** *** *** - HYDROGRAPH AT STATION P2A 

illlfJEAK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR 

22. 5.53 (CFS) 5. 3. 3. 3. - (INCHES) .899 .899 .899 .899 
(AC-FT) 2. 2. 2 . 2. 

- CUMULATIVE AREA : . 05 SQ MI 

-
·* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** --66 KK -
68 KO -
-
-

70 PH 

• 

• 

************** 
* * * El * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
I PLOT 1 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH PUNCH COMPUTED HYDROGRAPH 

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIM INT .033 TIME INTERVAL IN HOURS 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .00 SUBBASIN AREA 

PRECIPITATION DATA 

.. .. . HYDR0-35 ...... 
5-MIN 15-MIN 60-MIN 

.39 . 76 1.34 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
............... TP-40 . . . . . . . . . . . . . . . . .......... TP-49 .......... . 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 
1.40 1.44 1.56 1.69 2.01 .00 .00 .00 .00 



-
72 UD -
-
-
- *** -

.08 INITIAL ABSTRACTION 
96.00 CURVE NUMBER 

SCS LOSS RATE 
STRTL 

CRVNBR 
RTIMP .00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .13 LAG 

*** 

UNIT HYDROGRAPH 
21 END-OF-PERIOD ORDINATES 

0. 1. 2. 3. 3. 2. 2. 
0. 0. 0. 0. 0. 0. 0. 
0. 

*** *** *** *** 

HYOROGRAPH AT STATION El 

TOTAL RAINFALL : 1.65, TOTAL LOSS : .41, TOTAL EXCESS : 1. 24 -O£AK FLOW TIME MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 9.97-HR - 2. 5.13 (CFS) 0. 0. 0. 0. 

(INCHES) 1. 235 1.238 1. 238 1.238 
(AC-FT) 0. 0. 0. 0. - CUMULATIVE AREA : .00 SQ MI 

1. 
0. 

1. 
0. 

1. 
0. 

"* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

.. ************** 

73 KK 

-
-

76 HC -
- *** 

• 
•EAK FLOW 

• (('CC'\ 

* 
* 
* 

* 
El * 

* 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT PLOT CONTROL 
QSCAL 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 

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

*** *** *** *** 

HYDROGRAPH AT STATION El 

TIME MAXIMUM AVERAGE FLOW 
fuo\ .::-UO 'IA-UO 70-UO 0 07-UO 



-
-
-

' ' 
(INCHES) 

(AC-FT) 
.905 

2. 

CUMULATIVE AREA : 

.906 
2. 

.OS SQ MI 

.906 
2. 

.906 
2. 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

•77 KK 

-79 KO 

-
-
-
-

80 RS -
-

81 sv -82 SE 

•83 SL 

-
.S4 ss 

-
-
-
-
-
• 

************** 
* * 
* RESS * 
* * 
************** 

OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 2 PLOT CONTROL 
QSCAL 0. 
IPNCH 1 

lOUT 21 
ISAV1 1 
ISAV2 300 

TIM INT .033 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP ELEV 
RSVRIC 11.24 

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 

X .00 WORKING R AND D COEFFICIENT 

STORAGE .0 .1 . 2 .3 

ELEVATION 12.00 13.00 14.00 15.00 

LOW-LEVEL OUTLET 
ELEVL 12.24 ELEVATION AT CENTER OF OUTLET 
CAREA .06 CROSS-SECTIONAL AREA 

COQL .60 COEFFICIENT 
EXPL .so EXPONENT OF HEAD 

SPILLWAY 
CREL 16.00 SPILLWAY CREST ELEVATION 

SPWIO 12.29 SPILLWAY WIDTH 
COQW 2.70 WEIR COEFFICIENT 
EXPW 1. so EXPONENT OF HEAD 

*** 

.5 

16.00 

COMPUTED OUTFLOW-ELEVATION DATA 

OUTFLOW .00 .00 .12 .13 .15 .18 
ELEVATION 12.00 12.24 12.39 12.43 12.49 12.58 

OUTFLOW .62 .86 1. so 2.73 4. 77 7.80 
ELEVATION 16.01 16.04 16.09 16.16 16.25 16.36 

.8 

17.00 

. 21 
12.74 

12.02 
16.49 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

.27 .37 .58 
13.05 13.75 16.00 

17.64 24.85 33.84 
16.64 16.81 17.00 

'Rlo-2<) 



-
-
-

OUTFLOW 
ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 
OUTFLOW 

ELEVATION 

.00 
12.00 

.16 

.40 
14.00 

.69 
17.64 
16.64 

.00 
12.24 

. 31 

.so 
15.00 

.74 
24.85 
16.81 

.12 
12.39 

.52 

.58 
16.00 

.79 
33.84 
17.00 

.13 
12.43 

.52 

.62 
16.01 

.15 
12.49 

.53 

.86 
16.04 

.18 
12.58 

.55 
1. 50 

16.09 

.21 
12.74 

.56 
2.73 

16.16 

.26 
13.00 

.59 
4. 77 

16.25 

.27 
13.05 

.62 
7.80 

16.36 

.37 
13.75 

.65 
12.02 
16.49 

-*********************************************************************************************************************************** - HYDROGRAPH AT STATION RESS 

'********************************************************************************************************************************* - * * 
OA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE 

111111!0 JUN 1200 
. 30 JUN 1202 2 
;o JUN 1204 3 

~0 JUN 1206 4 
.30 JUN 1208 5 
;o JUN 1210 6 

~0 JUN 1212 7 
. )0 JUN 1214 8 
;o JUN 1216 9 

~0 JUN 1218 10 
30 JUN 1220 11 
10 JUN 1222 12 

11111180 JUN 1224 13 
30 JUN 1226 14 
;o JUN 1228 15 

~0 JUN 1230 16 
30 JUN 1232 17 
,o JUN 1234 18 

~0 JUN 1236 19 
30 JUN 1238 20 
;o JUN 1240 21 

~0 JUN 1242 22 
30 JUN 1244 23 
iO JUN 1246 24 

~0 JUN 1248 25 
.~0 JUN 1250 26 
;o JUN 1252 27 

~0 JUN 1254 28 
30 JUN 1256 29 
·0 JUN 1258 30 

-.o JUN 1300 31 
30 JUN 1302 32 
,Q JUN 1304 33 

-so JUN 1306 34 
30 JUN 1308 35 
:o JUN 1310 36 

-eo JUN 1312 37 
30 JUN 1314 38 
,Q JUN 1316 39 

-.o JUN 1318 40 
30 JUN 1320 41 
,Q JUN 1322 42 

-.o JUN 1324 43 
30 JUN 1326 44 
:o JUN 1328 45 

lllll'l 1!!N 17.7.1\ U 

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 12.0 * 30 JUN 1520 101 
. 0 12.0 * 30 JUN 1522 102 
. 0 12.0 * 30 JUN 1524 103 
. 0 12.0 * 30 JUN 1526 104 
. 0 12.0 * 30 JUN 1528 105 
.0 12.0 * 30 JUN 1530 106 
. 0 12.0 * 30 JUN 1532 107 
.0 12.0 * 30 JUN 1534 108 
.0 12.0 * 30 JUN 1536 109 
.0 12.0 * 30 JUN 1538 110 
. 0 12.0 * 30 JUN 1540 111 
.0 12.0 * 30 JUN 1542 112 
. 0 12.0 * 30 JUN 1544 113 
. 0 12.0 * 30 JUN 1546 114 
. 0 12.0 * 30 JUN 1548 115 
.0 12.0 * 30 JUN 1550 116 
. 0 12.0 * 30 JUN 1552 117 
. 0 12.0 * 30 JUN 1554 118 
. 0 12.0 * 30 JUN 1556 119 
.0 12.0 * 30 JUN 1558 120 
. 0 12.0 * 30 JUN 1600 121 
. 0 12.0 * 30 JUN 1602 122 
. 0 12.0 * 30 JUN 1604 123 
. 0 12.0 * 30 JUN 1606 124 
. 0 12.0 * 30 JUN 1608 125 
. 0 12.0 * 30 JUN 1610 126 
. 0 12.0 * 30 JUN 1612 127 
.0 12.0 * 30 JUN 1614 128 
. 0 12.0 * 30 JUN 1616 129 
.0 12.0 * 30 JUN 1618 130 
.0 12.0 * 30 JUN 1620 131 
. 0 12.0 * 30 JUN 1622 132 
.0 12.0 * 30 JUN 1624 133 
. 0 12.0 * 30 JUN 1626 134 
.0 12.0 * 30 JUN 1628 135 
. 0 12.0 * 30 JUN 1630 136 
. 0 12.0 * 30 JUN 1632 137 
.0 12.0 * 30 JUN 1634 138 
.0 12.0 * 30 JUN 1636 139 
. 0 12.0 * 30 JUN 1638 140 
.0 12.0 * 30 JUN 1640 141 
. 0 12.0 * 30 JUN 1642 142 
.0 12.0 * 30 JUN 1644 143 
.0 12.0 * 30 JUN 1646 144 
. 0 12.0 * 30 JUN 1648 145 
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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 12.0 * 30 JUN 1840 201 
. 0 12.0 * 30 JUN 1842 202 
.0 12.0 * 30 JUN 1844 203 
.0 12.0 * 30 JUN 1846 204 
.0 12.0 * 30 JUN 1848 205 
.0 12.0 * 30 JUN 1850 206 
.0 12.0 * 30 JUN 1852 207 
.0 12.0 * 30 JUN 1854 208 
. 0 12.0 * 30 JUN 1856 209 
.0 12.0 * 30 JUN 1858 210 
. 0 12.0 * 30 JUN 1900 211 
. 0 12.0 * 30 JUN 1902 212 
.0 12.0 * 30 JUN 1904 213 
.0 12.0 * 30 JUN 1906 214 
. 0 12.0 * 30 JUN 1908 215 
.0 12.0 * 30 JUN 1910 216 
. 0 12.0 * 30 JUN 1912 217 
.0 12.0 * 30 JUN 1914 218 
.0 12.0 * 30 JUN 1916 219 
.0 12.0 * 30 JUN 1918 220 
. 0 12.0 * 30 JUN 1920 221 
.0 12.0 * 30 JUN 1922 222 
. 0 12.0 * 30 JUN 1924 223 
.0 12.0 * 30 JUN 1926 224 
.0 12.0 * 30 JUN 1928 225 
.0 12.1 * 30 JUN 1930 226 
. 0 12.1 * 30 JUN 1932 227 
. 0 12.1 * 30 JUN 1934 228 
.0 12.1 * 30 JUN 1936 229 
.0 12.1 * 30 JUN 1938 230 
.0 12.1 * 30 JUN 1940 231 
.0 12.1 * 30 JUN 1942 232 
.0 12.1 * 30 JUN 1944 233 
.0 12.1 * 30 JUN 1946 234 
.0 12.1 * 30 JUN 1948 235 
.0 12.1 * 30 JUN 1950 236 
.0 12.1 * 30 JUN 1952 237 
.0 12.1 * 30 JUN 1954 238 
.0 12.2 * 30 JUN 1956 239 
.0 12.2 * 30 JUN 1958 240 
.0 12.2 * 30 JUN 2000 241 
.0 12.2 * 30 JUN 2002 242 
.0 12.2 * 30 JUN 2004 243 
.0 12.3 * 30 JUN 2006 244 
.0 12.3 * 30 JUN 2008 245 
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6. 
6 . 
5 . 
5 . 
5. 
4. 
4. 
4. 
4 . 
4. 
3 . 
3 . 
3. 
3. 
3 . 
3. 
3 . 
3 . 
2. 
2. 
2 . 
2. 
2 . 
2. 
2. 
2. 
2 . 
2 . 
2. 
2. 
2. 
2 . 
2. 
2. 
2. 
2 . 
2 . 
2. 
2. 
1. 
1. 

.6 16.3 

.6 16.3 

.6 16.3 

. 6 16.3 

.6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

. 6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

.6 16.2 

. 6 16.1 

. 6 16.1 

.6 16.1 

.6 16.1 

.6 16.1 

.6 16.1 

.6 16.1 

.6 16.1 

. 6 16.1 

.6 16.1 

. 6 16.1 

.5 16.1 

. 5 16.1 

.5 16.1 

. 5 16.1 

.5 16.1 

. 5 16.1 

.5 16.1 

.5 16.1 

. 5 16.1 

.5 16.1 

. 5 16.1 

.5 16.1 
1. .5 16.1 
1. .5 16.1 

~~ -J~:::: 
. I c; H 1 



10 JUN 1334 48 
~0 JUN 1336 49 

\0 JUN 1338 SO 
;o JUN 1340 51 

~0 JUN 1342 52 
-~0 JUN 1344 53 
10 JUN 1346 54 

~0 JUN 1348 55 
.~0 JUN 1350 56 
;o JUN 1352 57 

~0 JUN 1354 58 
30 JUN 1356 59 
iO JUN 1358 60 

-.o JUN 1400 61 
30 JUN 1402 62 
;o JUN 1404 63 

-.o JUN 1406 64 
30 JUN 1408 65 
:o JUN 1410 66 

-.o JUN 1412 67 
30 JUN 1414 68 
;o JUN 1416 69 

MCO JUN 1418 70 
30 JUN 1420 71 
10 JUN 1422 72 

-.o JUN 1424 73 
30 JUN 1426 74 
. o JUN 1428 75 

-.o JUN 1430 76 
30 JUN 1432 77 
0 JUN 1434 78 

.. o JUN 1436 79 
30 JUN 1438 80 
.o JUN 1440 81 

.. o JUN 1442 82 
30 JUN 1444 83 
·0 JUN 1446 84 

.. o JUN 1448 85 
30 JUN 1450 86 

,O JUN 1452 87 
.. o JUN 1454 88 

30 JUN 1456 89 
0 JUN 1458 90 

-.o JUN 1500 91 
30 JUN 1502 92 
0 JUN 1504 93 

-wo JUN 1506 94 
30 JUN 1508 95 
.0 JUN 1510 96 

-eo JUN 1512 97 
30 JUN 1514 98 
0 JUN 1516 99 

.. o JUN 1518 100 

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 12.0 * 30 JUN 1654 148 

.0 12.0 * 30 JUN 1656 149 

.0 12.0 * 30 JUN 1658 150 

.0 12.0 * 30 JUN 1700 151 

.0 12.0 * 30 JUN 1702 152 

.0 12.0 * 30 JUN 1704 153 

.0 12.0 * 30 JUN 1706 154 

.0 12.0 * 30 JUN 1708 155 

.0 12.0 * 30 JUN 1710 156 

.0 12.0 * 30 JUN 1712 157 

.0 12.0 * 30 JUN 1714 158 

.0 12.0 * 30 JUN 1716 159 

.0 12.0 * 30 JUN 1718 160 

.0 12.0 * 30 JUN 1720 161 

.0 12.0 * 30 JUN 1722 162 

.0 12.0 * 30 JUN 1724 163 

.0 12.0 * 30 JUN 1726 164 

.0 12.0 * 30 JUN 1728 165 

.0 12.0 * 30 JUN 1730 166 

.0 12.0 * 30 JUN 1732 167 

.0 12.0 * 30 JUN 1734 168 

.0 12.0 * 30 JUN 1736 169 

.0 12.0 * 30 JUN 1738 170 

. 0 12.0 * 30 JUN 1740 171 

.0 12.0 * 30 JUN 1742 172 

.0 12.0 * 30 JUN 1744 173 

. 0 12.0 * 30 JUN 1746 174 

.0 12.0 * 30 JUN 1748 175 

.0 12.0 * 30 JUN 1750 176 

.0 12.0 * 30 JUN 1752 177 

.0 12.0 * 30 JUN 1754 178 

.0 12.0 * 30 JUN 1756 179 

.0 12.0 * 30 JUN 1758 180 

. 0 12.0 * 30 JUN 1800 181 

. 0 12.0 * 30 JUN 1802 182 

.0 12.0 * 30 JUN 1804 183 

.0 12.0 * 30 JUN 1806 184 

.0 12.0 * 30 JUN 1808 185 

.0 12.0 * 30 JUN 1810 186 

.0 12.0 * 30 JUN 1812 187 

.0 12.0 * 30 JUN 1814 188 

. 0 12.0 * 30 JUN 1816 189 

.0 12.0 * 30 JUN 1818 190 

.0 12.0 * 30 JUN 1820 191 

.0 12.0 * 30 JUN 1822 192 

.0 12.0 * 30 JUN 1824 193 

.0 12.0 * 30 JUN 1826 194 

.0 12.0 * 30 JUN 1828 195 

.0 12.0 * 30 JUN 1830 196 

.0 12.0 * 30 JUN 1832 197 

.0 12.0 * 30 JUN 1834 198 

.0 12.0 * 30 JUN 1836 199 

. 0 12.0 * 30 JUN 1838 200 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
2. 
6. 

11. 
14. 
16. 
18. 
19 . 
19. 
19. 
19 . 
18 . 
17. 
17. 
16. 
16. 
16. 
16 . 
16 . 
16. 
16. 
15. 
15. 
14. 
13. 
13 . 
12. 
11. 

11. 
10. 
9. 
9. 
8. 
8. 
7. 
7. 
6 . 

.0 12.5 * 30 JUN 2014 248 

.1 12.6 * 30 JUN 2016 249 

.1 12.8 * 30 JUN 2018 250 

.1 12.9 * 30 JUN 2020 251 

.1 13.1 * 30 JUN 2022 252 

.1 13.2 * 30 JUN 2024 253 

.1 13.4 * 30 JUN 2026 254 

.1 13.6 * 30 JUN 2028 255 

.2 13.9 * 30 JUN 2030 256 

.2 14.1 * 30 JUN 2032 257 

.2 14.4 * 30 JUN 2034 258 

.3 14.6 * 30 JUN 2036 259 

.3 14.9 * 30 JUN 2038 260 

.3 15.1 * 30 JUN 2040 261 

.4 15.4 * 30 JUN 2042 262 

.4 15.6 * 30 JUN 2044 263 

.5 15.9 * 30 JUN 2046 264 

.6 16.1 * 30 JUN 2048 265 

.6 16.3 * 30 JUN 2050 266 

.6 16.4 * 30 JUN 2052 267 

.7 16.5 * 30 JUN 2054 268 

.7 16.6 * 30 JUN 2056 269 

.7 16.6 * 30 JUN 2058 270 

.7 16.7 * 30 JUN 2100 271 

.7 16.7 * 30 JUN 2102 272 

.7 16.7 * 30 JUN 2104 273 

.7 16.7 * 30 JUN 2106 274 

.7 16.6 * 30 JUN 2108 275 
7 16.6 * 30 JUN 2110 276 

.7 16.6 * 30 JUN 2112 277 

.7 16.6 * 30 JUN 2114 278 

.7 16.6 * 30 JUN 2116 279 

.7 16.6 * 30 JUN 2118 280 

.7 16.6 * 30 JUN 2120 281 

.7 16.6 * 30 JUN 2122 282 

.7 16.6 * 30 JUN 2124 283 

.7 16.6 * 30 JUN 2126 284 

.7 16.6 * 30 JUN 2128 285 

.7 16.6 * 30 JUN 2130 286 

.7 16.5 * 30 JUN 2132 287 

.7 16.5 * 30 JUN 2134 288 

.7 16.5 * 30 JUN 2136 289 

.7 16.5 * 30 JUN 2138 290 

.6 16.5 * 30 JUN 2140 291 

.6 16.4 * 30 JUN 2142 292 

.6 16.4 * 30 JUN 2144 293 

.6 16.4 * 30 JUN 2146 294 

.6 16.4 * 30 JUN 2148 295 

.6 16.4 * 30 JUN 2150 296 

.6 16.4 * 30 JUN 2152 297 

.6 16.3 * 30 JUN 2154 298 

.6 16.3 * 30 JUN 2156 299 

.6 16.3 * 30 JUN 2158 300 
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.5 16.1 
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.5 16.1 
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.5 16.1 
. 5 16.1 
. 5 16.1 
.5 16.1 
.5 16.1 
. 5 16.1 
. 5 16.1 
.5 16.1 
.5 16.1 
.5 16.1 
. 5 16.1 
. 5 16.1 
.5 16.1 
.5 16.1 
.5 16.1 
.5 16.1 
.5 16.1 
.5 16.1 
. 5 16.1 
. 5 16 .l 
. 5 16.1 
.5 16.1 
. 5 16.1 
. 5 16.1 
. 5 16.1 
.5 16.1 
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* 
********************************************************************************************************************************* -PEAK FLOW 

(CFS) 

- 19. 

• 
PEAK STORAGE 

(AC-FT) - I 

TIME 
(HR) 
5.70 

TIME 
(HR) 
~1 70 

( CFS) 
(INCHES) 

(AC-FT) 

6-HR 
4. 

.706 
2 . 

6-HR 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

2. 2. 
.706 .706 

2. 2. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

0. () 

9.97-HR 
2. 

.706 
2. 

9.97-HR 
() 



EAK STAGE TIME 
_. (FEET) (HR) 

16.68 5.70 

-
-
-
-
-
-
-
-
-
-.. 
-
-
-
-
'-
-
-

6-HR 
15.38 

CUMULATIVE AREA : 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 
14.04 14.04 

.05 SQ MI 

9.97-HR 
14.04 



- STATION RESS 

(I) INFLOW, (0) OUTFLOW - 0. 4. 8. 12. 16. 20. 24. 0. 0. 0. 0. 0. 0. 
(S) STORAGE 

.0 .0 .0 .0 .0 .0 .0 .2 . 4 .6 .8 .0 .0 
IMHRMN PER 
3012oo 11---------.---------.---------.---------.---------.---------.s--------.---------.---------.---------.---------.---------. 

1202 21 .S 
tl1204 31 .s 
301206 

1208 
W1210 
301212 

1214 
W1216 
301218 

1220 
•1222 
301224 

1226 
•1228 
301230 

1232 
•1234 
301236 

1238 
•1240 
301242 

1244 
-246 
301248 
' 1250 
•'1252 
301254 

1256 
.t258 
301300 
' 1302 
.t304 
301306 
' 1308 
.-1310 
301312 
' 1314 
*316 
301318 
; 1320 
:.1.322 
301324 
' l326 
.-1328 
301330 
' l332 
~-334 
301336 
. l338 
Mt340 
301342 
; 1344 
J.l.346 
301348 
: l350 

41 
51 
61 
7I 
81 
91 

101 
11 I . 
121 
131 
141 
lSI 
161 
17I 
181 
191 
20! 
21! . 
221 
231 
241 
251 
261 
27! 
281 
291 
301 
31! . 
321 
331 
341 
351 
36I 
37I 
38I 
39I 
401 
41 I . 
421 
43! 
441 
451 
461 
471 
481 
491 
SOI 
51! . 
52! 
531 
54 I 
551 
56 I 
57 I 

.s 

.s 

.s 

. s 

.s 

.s 

.s 

.S. 

.s 

.s 
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.s 

.s 

. s 
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.s 

.s. 
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.s 
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.s 

.s 
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.s 

.s 

.s 
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.s 

.s 
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.S 

.s 

.S 

.s 

.s 

.S 

.s. 
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.s 
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.s 

.s 

.s 

.s. 

.s 

.s 

. s 

. s 

.s 
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1356 591 .s 
!f1358 601 .s 
301400 61I . .s. . .... 

1402 621 .s 
W1404 631 .s 
301406 64! .s 

1408 651 .s 
.1410 661 .s 
301412 67I .s 

1414 681 .s 
"1416 691 .s 
301418 701 .S 

1420 711 . .s. 
M422 721 .s 
301424 731 .s 

1426 741 .s 
llf1428 751 .s 
301430 761 .s 

1432 771 .s 
M434 781 .s 
301436 791 .s 
. 1438 801 .s 
-1440 81I . .s. 
301442 821 .s 

1444 831 .s 
M446 841 .s 
301448 851 .s 

1450 861 .s 
81111452 871 .S 
301454 881 .s 

1456 891 .s 
*458 901 .s 
301500 911 . .s. 

1502 921 .s 
-.504 931 .s 
301506 941 .s 

1508 951 .s 
SIM510 961 .s 
301512 97I .s 

1514 981 .s 
llil516 991 .s 
301518 1001 .S 

1520 lOU . .s. 
Jllf1522 1021 .s 
301524 1031 . s 

1526 1041 .s 
M.528 1051 .S 
301530 1061 .s 

1532 107I .s 
•1534 1081 .s 
301536 1091 .S 

1538 1101 .s 
.. 540 1111 . .s. " ..... 
301542 1121 .S 

1544 1131 .s 
•1546 1141 .S 
301548 1151 .s 

1550 1161 .s 
•1552 1171 .s 
301554 1181 .s 

1556 1191 .S 
.-1558 1201 .s -K{o-30 301600 121! . .s. 

1602 1221 .s 
_.1~04 1?\T ~ 



1608 1251 
.1610 1261 
301612 1271 

1614 1281 
lf1616 129I 
301618 130! 

1620 131! . 
1111622 1321 
301624 1331 

1626 134! 
.1628 1351 
301630 1361 

1632 137I 
Jlll634 1380! 
301636 13901 

1638 14001 
•1640 1410!. 
301642 14201 

1644 1430 I 
•1646 1440 I 
301648 1450 I 
' 1650 1460 I 
•1652 1470 I 
301654 1480 I 

1656 1490 I 
•1658 150.0 I 
301700 151.0. .I. 
' 1702 152.0 
.• 1704 153.0 
301706 154.0 I . 
' 1708 155.0 . I 
.-1710 156.0 
301712 157.0 
; 1714 158.0 
•1716 159.0 
301718 160.0 
' 1720 161.0. 
.-1722 162.0 
301724 163.0 
' 1726 164.0 
-.128 165. 0 
301730 166. 0 
' 1732 167. 
.-1734 168. 
301736 169. 
' 1738 170. 
•t740 171. 
301742 172. 
' 1744 173. 
•1746 174. 
301748 175. 
' 1750 176. 
411111752 177. 
301754 178. 
' 17 56 179. 
•1758 180. 
301800 181. 
' 1802 182. 
•1804 183. 
301806 184. 

1808 185. 
.• 810 186. 
301812 187. 

l814 188. 
-18111 189. 
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.s 

.S 

.s 

.S 

.s 

.s. 
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. s 
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s 

s 
s 
s 
s 

.. s . 

s 
s 
s 

s 
s 
s 
s 
s 



I 

I 
I 

' 1820 191. 
"'1822 192. 
301824 193. 
' 1826 194. 
lf!ll1828 195. 
301830 196. 
' 1832 197. 
1111834 198. 
301836 199. 
' 1838 200. 
• 1840 201. 
301842 202. 
' 1844 203. 
-846 204. 
301848 205. 
' 1850 206. 
•1852 207. 
301854 208. 
. 1856 209. 
.M858 210. 
301900 211. 
; 1902 212. 
-904 213. 
301906 214. 
' 1908 215. 
11111910 216. 
301912 217. 
; 1914 218. 
~916 219. 
301918 220. 
; 1920 221. 
Jll1922 222. 
301924 223. 
: t926 224. 
-.na 225. 
301930 226. 
: 1932 227. 
Jll1934 228. 
301936 229. 
: 1938 230. 

. I 0 

. I. . 0. 

.I 0 
I 0 
I 0 

I. 0 
1.0 

I 0 
I 0 

I 0. 
I 0. 

. I.O. 
I 0 . 
I 0 . 
IO 
IO 
IO 

I 0 
IO 
IO 
IO 

• IO . 
IO 
I 

IO 
IO 
IO 
IO 
IO 
IO 
IO 

._940 231. . I . 
301942 232. 
; 1944 233. 
Jll(946 234. 
301948 235. 
: 1950 236. 
-.952 237. 
301954 238. IO 
: l956 239. IO 
-.958 240. IO 
302000 241 .. IO . 
: 2002 242. IO 
•oo4 243. Io 
302006 244. IO 
, 2008 245. IO 
•010 246. I 
302012 247. 
; 2014 248. 
a:o16 249. 
302018 250. I 
' 2020 251. . I. 
:.2022 252. 
302024 253. 
' 2026 254. 
•'O?R ?SS 

. . . I .. 0 . 
. I 0 
I 0 

I. 0 
I . 0 

0 

0 
0. 

0 . 
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- RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND - TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF - OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

HYDROGRAPH AT 0123 16. 5.50 2. 1. 1. .02 - ROUTED TO CHlA 16. 5.50 2. 1. 1. .02 

- HYOROGRAPH AT 04 3. 5.50 0. 0. 0. .00 

2 COMBINED AT 04 19. 5.50 3. 2. 2. .02 - ROUTED TO RES4 7. 6.03 1. 1. 1. .02 23.84 6.03 

- ROUTED TO PlA 7. 6.07 1. 1. 1. .02 

HYDROGRAPH AT C2 4. 5.63 1. 0. 0. .00 - 2 COMBINED AT C2 9. 6.03 2. 1. 1. .03 

- HYDROGRAPH AT Cl3 18. 5.50 3. 2. 2. .02 

2 COMBINED AT C12 22. 5.53 5. 3. 3. .05 

• 
ROUTED TO P2A 22. 5.53 5. 3. 3. .05 

- HYDROGRAPH AT El 2. 5.13 0. 0. 0. .00 

2 COMBINED AT El 22. 5.53 5. 3. 3. .05 - ROUTED TO RES5 19. 5.70 4. 2. 2. .05 16.68 5.70 

• 

-
• 

-

-
-



- 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 VOLUME - PEAK PEAK 

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) - CH1A MANE 1. 70 16.37 330.76 1. 23 2.00 16.35 330.00 1. 23 -CONTINUITY SUMMARY (AC-FT) - INFLOW: .1226E+01 EXCESS: .OOOOE+OO OUTFLOW: .1225E+01 BASIN STORAGE: .1911£-02 PERCENT ERROR: .0 

- P1A MANE 1.89 7.20 364.27 .52 2.00 7.19 364.00 .52 

-CONTINUITY SUMMARY (AC-FT) - INFLOW: .6256E+OO EXCESS: .OOOOE+OO OUTFLOW: .6225E+OO BASIN STORAGE: .3074E-02 PERCENT ERROR: .0 

- P2A MANE .66 21.55 331.76 .90 2.00 21.55 332.00 .90 

• 
CONTINUITY SUMMARY (AC-FT) - INFLOW: .2294E+01 EXCESS: .OOOOE+OO OUTFLOW: .2293E+01 BASIN STORAGE: .1864E-02 PERCENT ERROR: .0 

-
• 
*** NORMAL END OF HEC-1 *** -
-
-
-
-
• 

-
-
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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 11Fox 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 except 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 ct:Jrrently 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 



-------------------------------------

SURROUNDING ZONING MAP 

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 analysis 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 made 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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28 Road and Hawthorn Avenue Intersection 
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Figure 4 

28 Road and Ridge Drive Intersection 
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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 I January 1991 I 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 J 

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 generators. Table 8, 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% 

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% 

TableD 

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 development 

vicinity based on the Trip Distribution discussed above. 

RIDGE DR. 

~ (zo) [ 2 J f 2- J 
H_Aw_T_H_D_R_N_E_A_V_E_. +-----4-~---=-(_38.) [ 3 7 [ t j 

~ ( 8~7) [It] {'1Y] 

DEAD E"=N I) 
M I ~-..to 12- FlOvJ 
Nor 1 N ~ru.Dy 

SPRINGSIDE CT. 

PATTERSON ROAD 

Avt= DAy ( ) :"PEAK AM [ ] 'PE:AK "Pfv\ { 3 
Figure 6 

Trip Assignment for the New Development 
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WORKSHEET FOR FOUR-LEG I~'TERSECTIONS Page 1 

Location: jJ_ D(;.E E ""28 eb Name: 12,~ 
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UNSIGNALIZED INTERSECfiOSS ~ 10-35 

WORKSHEET FOR FOUR-LEG INTERSECTIONS Page 2 

STEP 1: RT From Minor Street 

Conflicting Flows, V, 

Critical Gap, T, (Tab. 10-2) 

Potential Capacity, cP (Fig. 10-3) 

Percent of cP Utilized 

Impedance Factor, P (Fig. 10-5) 

Actual Capacity, c~ 

STEP 2: LT From ~fajor Street 

Conflicting Flows, V, 

Criti~al Gap, T, (Tab. 10-2) 

. Potential Capacity, cP (Fig. 10-3) 

Percent of cP Utilized 

Impedance Factor, P (Fig. 10-5) 

Ac:ual Capacity, e-n 

STEP 3: TH From Minor Street 

Cont1icting Flmvs, V, 

Critical Gap, Tc (Tab. 10-2) 

Potential Capacity, c? (Fig. 10-3) 

Percent of c.., L tilized 
~ 

Impedance Factor, P (Fig. 10-S) 

Actual Capacity, cc:"' 

STEP 4: LT From \1inor Street 

Conflicting Flows, V, 

Critical Gap, T,. (Tab. 10-2) 

Potential Capacity, c,. (Fig. 10-3) 

Actual Capacity, c.., 

1 , v, 

V, + Vz = Vc 4 

JL+ eft= // 3vph 

S. ~ (sec) 

cP4 = f/O pcph 

(v.;/cp4) X 100 = • / % 

P.; = I 99 
em .. = cp4 = 9 70 pcph 

112 V6 + V5 = vc1 2 

_Q_ +_is:_= /5 vph 

S: S (sec) 

cpi2 =L~O() tpcph 

(vi:/cpl:) X :oo = /. 0 % 

p = c qq 
12 

cm12 = cpl: = 112 a9 pcph 

• --../ vl 

Vo + V3 =\·:: 

_. )_. ~ JS = /~ vph 

S:. ~ (s~:· 

cP 1 = /()CO pcph 

(v 1/cp 1) X lC-J = , S % 

P 1 = • ?j 
Cml = C:i =~06(:) pcph 

1/2V0+Y::-\ . .;+V3+V2+V 1=V, 1l 

L+.):£.-L+ 
:J.L+4Z- Lf =/2t.vph 

(/; .0 (sec\ 

cpll = ~c;o pcph 

(v 11 jcF1:) / :00 = '.>i % 

P = * qq 
11 

c:nJJ = c~~~ ~-. P: X p4 
'613 = $00 X 

I"Wc:j c; a 
---L...-~1~..-i X. . 1 L (pcph) 

V,8 (step 3)..;.... V 11 + Y1: = V, 7 .1 

ft + 3_ + .Ji:L_ = +J$- vph 
(11. S (sec) 

veil (step 3.- v~ + V~ = v(IO 
)2:f.__~~-3_=m_vph 
(.? • S: (se:; 

cr7 =. 8bO pcph cplo = 7 <"? pcph 

cm7 = Cp;- X pI X p 4 X pI J X p :: 

108 =Wx ,qqx 
~X qq X qq (pcph) 

1 cm 10 =c? 1r/P.;XP 1 XP,XP 4 

I 
7 20 =l~J X r!!li X 

S!J_ X~ X~ (pcph) 



10-36 L"RBA:-; STREETS 

WORKSHEET FOR FOUR-LEG Th.TIRSECTIONS PJge 3 

SHARED-L-\~E CAPACITY 

vi+v, 
C- = 

:::H (vj Cm.) -7- (vj C;n
1
) 

where 2 movements share a lane 

v~- v
1 

..J... vk 
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(vi /cmJ-:- (\'/C:n1)- (vk/C711J 
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3. 28 Road and Patterson Intersection 

The 28 Road and Patterson intersection is a uru intersection and will be analyzed as 

unchanged from the current configuration using the developed traffic flow. 



CSSIG:"ALIZED I:STERSEC710:-lS ,.,., 10-3'7 

WORKSHEET FOR ANALYSIS OFT-INTERSECTIONS 

HOURLY VOLUMES 
I 

Major Street: :lJr~ <OI-..f (J) N 

N=m~ vs-
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J,. .. • - r' 

Actual Capacity. em 

STEP 2: LT From Major Street 

Conflic~ing Flow. V c 

Critical Gap. Tc. and Potential Capacty, c, 

Percent of c, Ltilized and Impedance Fac:or (Fig. 10-5 1 

Actual Capadt::. em 

STEP 3: LT From Minor Street 

Conilictii:.g F1o .. ,·. V, 
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Actual Capacty, c"" 
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c:--;SIG:--;AL:ZED I:--;TERSECTIO~S 

,WORKSHEET FOR ANALYSIS OF T-INTERSECTJONS 

LOCATION: 
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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 8 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 Minimum Vehicular Volume 

Not Met Vehicles per hour approaching the intersection from the minor street does 

exceed 200 vehicles per hour. 

Warrant 2 lnterupption of Continuous Traffic 

Met Vehicles per hour approaching the intersection from the minor street does 

exceed 1 00 vehicles per hour 

Warrant 3 Minimum Pedestrian Volume 

Not Met 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. 

Warrant 4 

Not Met 

Warrant 5 

Not Met 

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 Accident Experience 

Not Met Accident reports for the intersection show 6 accidents in 3 years which is 

less than the minimum of 5 accidents in 1 year. 

Warrant 7 Systems Warrant 

Met Patterson Road is a part of the highway system which serves as the 

principal network for through traffic flow. 

Warrant 8 

Met 

Warrant 9 

Not Met 

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 

Warrant 10 Peak Hour Delay 

Met All 3 items in this Warrant are met during the AM and PM volumes 

Warrant 11 

Met 

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 5 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 effected and delayed. It is recommended 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: Dwelling Units 
On a: Weekday 

Number of Studies: 348 
Average Number of Dwelling Units: 206 

Directional Distribution: 50°/o entering, 50°/o exiting 

Trip Generation per Dwelling Unit 
Average Rate Range of Rates Standard Deviation 

9.55 4.31 - 21.85 3.36 

Data Plot and Equation 
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Fitted Curve Equation: Ln(T) = 0.921 Ln(X) + 2.698 R2 = 0.96 
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Single-Family Detached Housing(< 300 Units) 
(21 0) 

Average Vehicle Trip Ends vs: Dwelling Units 
On a: Weekday, 

A.M. Peak Hour of Generator 

Number of Studies: 339 
Average Number of Dwelling Units: 190 

Directional Distribution: 26°/o entering, 74°/o 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 
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--
Single-Family Detached Housing(< 300 Units) 

(21 0) 

Average Vehicle Trip Ends vs: Dwelling Units 
On a: Weekday, 

P.M. Peak Hour of Generator 

Number of Studies: 357 
Average Number of Dvvelling Units: 183 

Directional Distr1bution: 64°/o enterin;;! 36°/o 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 
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Fitted Curve Equation: Ln(T) = 0.892 Ln(X) + 0.590 R2 = 0.91 
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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 turn warrants a left 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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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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Peak Hour PM traffic Volume (existing and at buildout) 

Hawthorn Ave\28 Road 
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E. CAPACITY ANALYSIS 

1. Hawthorn and 28 Road Intersection 

The Hawthorn and 28 Road Intersection is a 11T' 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 

Conflicting Flows, V c 

Critical Gap, T, (Tab. 10-2) 

Potential Capacity, c., (Fig. 10-3) 

Percent of cP Ctiiized 

Impedance Factor. P (Fig. 10-5) 

Actual Capacity, c~ 

STEP 2: LT From ~fajor Street 

Conflicting Flmvs. V: 

Critical Gap, T: (Tab. 10-2) 

Potential Capacity, C
0 

(Fig. 10-3) 

Percent of cP Ctilized 

Impedance Factor. P (Fig. 10-5) 

Actual Capacity, c"":'l 

STEP 3: TH From .\Hnor Street I 

Conflicting Flows. V, 

Critical Gap, T: (Tab. 10-2) 

Potential Capacity. c:- (Fig. 10-3) 
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Impedance Fac:cr. P (Fig. 10-5) 

Actual Capacity, c~ 

STEP 4: LT From .\iinor Street I 
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SHARED-LANE CAPACITY 
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MESA COUNTY LANDSCAPE SPECIFICATIONS (GUIDELINES) 

DEVELOPED BY: 

CURTIS E. SWIFT, HORTICULTURIST 
TRI RIVER AREA EXTENSION SERVICE 

These speci:~cations were developed to update landscaping specifications 
presently in use. The attached are not designed to totally replace specific~tions 
presently in use, but to supplement and update those sections deficient. These 
guidelines are designed to be used by developers, landscape architects/desig~ers/ 
c~ntractors and ochers involved with the designing and installation of landscape 
plant materials. 

These speci:ications provide the most up-to-date guidelines available. 
Updates will be ?rovided as needed. These specifications were developed in 
cooperation with Jr. 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 by 
Angeline Barrett. 

CONTENTS 

SEC7ION I - General Requirements 

1 - Quality Control 
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c) Inspections 

SECTION II- Site Clearing 

1 - Clear~ng 
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3 Pruning Existing Trees 
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SECTION III - Earthwork 

1 - Soil Preparation 
2 - Topsoil 
3 - Excavation 
4 - Excavation for Trenches 

SECTIO~ IV - Concrete Form Work 

1 - General 

SECTION V - Cast-in-Place Concrete 

1 - Curbing - Mowing Strips, Etc. 

SECTION VI - Finished Grade 

1 - Finish Grade 

SECTION VII - Plants & Planting 

1 - Soil Tests 
2 
3 
4 
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- Quality As~urance 
- Product Handling 

Law"TI Grasses 
Trees, Shrubs & Groundcovers 

- Maintenance 

SECTION VIII- Irrigation Systems 

APPENDIX A 

1 - Licensed Arborists 
2 - Shr~b/ground cover planting area - detail drawing 
3 - Soil Testing Laboratories 
4 - a - Trees and Shrubs for High Salt 

b - Growing Turf on Salt-Affected (Alkali) Sites 
5 - Buffalograss lawns- CSU SA#7.224 
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7 - Laying sod - detail drawing 
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APPENDIX A (cont'd.) 

10 - Bare root - planting details 
a - Tree-lawn area 
b - Shrub 

11 - Tile drain aeration system - detail drawing 
12 - Raising/lowering grade - detail drawings 
13 - Impact Rotary Head 

APPENDIX B - Recommended Reading/Lists 

1 - Suggested list of drought tolerant plants 
2 - Suggested watering schedule for drought tolerant species 

3 - Soil Sampling - CSU - SA#.SOO 
4 -Soil Preparation in Colorado's Grand Valley and Adjacent Areas 
5 - Salt-Affected Soils - CSU SA# .503 
6 - Irrigation Design/Installation Problems 
7 - Normal Precipitation and Temperatures - Grand Junction, Co. 
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1. QUALITY CONTROL 

LA~DSCAPING SPECIFICATIONS 
FOR 

~1ESA COUNTY, COLORADO 

SECTION I - GENER..-\L REQUIRE:1ENTS 

a) Developer Responsibilities 

1) Submit landscape and irrigation design plans during the review 
process. These plans wil: show actual location and plants selected. 

2) Select and utilize plant ~terials (to include grass) based on 
soluble salt tests (soil test analysis), and available irrigation. 

-3) Provide a listing of recor..mended salt tolerant and/or drought 
tolerant plant materials to prospective buyers i£ moderate :o high 
salt conditions (above 4 ~bos/c~)exist, or if insu£:icient 
irrigation water is available. 

4) Developers will avoid mass ?lantings (rnonocultures) of si~gle 
cultivars/varieties of t=ees and shrubs to reduce endemic disease 
and i~sect problems. 

5) 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. :he laboratory charges, unless 
other.vise specified, shall be borne by the owner. 

c) Inspections 

In addition to normal progress inspections, schedule and conduct the 
following formal inspections, giving the mmer or representative a: least 
24 hours prior notice of readiness for inspection: 

1) Inspection of plants prior to planting. 

2) Inspection of plant locations to verify compliance with the drawings. 

3) Final inspection after completion of planting. Schedule this inspec­
tion sufficie~tly in advance, and in cooperation with the owr.er or 
representative so that the final inspection may be conducted ~ithi~ 
24 hours after completion of planting. 

~) Final inspec~ion at the e~d of the maintenance ?eriod, provided 
that all previous deficiences have been correc:cd. 

END OF SECTION 
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SEC~ION II - SITE CLEARING 

1. 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. 

2. 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 necessary 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. 

3. 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). 

c) Guidelines of the ~ational Arborist Association will be followed. 
These include the following: 

1) Remove dead, dying, diseased, int~rferring 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 li~bs one inch or more in diameter shall be done 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 m~ving 
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 he reduced, Lhc Jrop crotch 
method shall be used. The leader shall be cut ~uck to .:1 strong 
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 ~ertec~ 
340F or a paste made of water and benomyl (Benlate) to help pre­
vent Cytospora canker. 

END OF SECTION 

SECTION III - EARTHWORK 

1. SOIL PREPARATION 

a) Topsoil shall be a sandy loam, clay loam, loam, silt loam or sandy 
clay loam. It shall not have a mixture of subsoil and shall cont~in 

-no slag, cinders, stones, lumps of soil, sticks, rooc3, trash or cc~er 
extraneous materials larger than 1 inch in any dimension. 

b) Soil preparation will consist of the addition of good quality organic 
matter and nutrients (by means of commercial fertilizers), and ti:ling 
to a depth of 4 to 6 inches. All areas to be seeded, sodded or used 
as planting beds will receive this treat~ent. 

c) Good quality organic matter will be applied to t~e soil at the rat= o£ 
3 cubic yards per 1,000 square feet of area (2.3 c~. meters/90 squar; 
meters). Canadian/Michigan sphagnum peat moss is preferred, howe':er, 
manure or mountain peat can be used. Manure should ~e well compcsced 
and NOT from a feedlot. Manures or mountain peat should be shredded. 

d) If mountain peat or barnyard manure is used, a soluble salt test ~ill 
be done. Materials with a salt reading (EC=mmhos/c~) above 3 shall 
not be used. 

e) 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. 

f) Additional nutrients will be added according to soil test results 
submitted through C.S.U. or a private lab. 

g) Stones and other debris over one (1) inch in diameter will be re~oved. 

h) The use of heavy equipment will be kept to a mini::lum to avoid root and 
trunk damage to existing trees. 
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2. 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. 

3. EXCAVATION 

a) Areas to be sodded shall be g:-aded l~ - V:i" 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 graded as showu on planting and grading 
details. 

d) Stockpile topsoil - first 2 inches taken of: 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 unsatisfactor? for backfill or fill, 
t=ash 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) wnere 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 anrl 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 for~ materials upon comple~ion of the work. 

4. EXCAVATION FOR TRENCHES 

Care will be taken to prevent damage to large roots. See Section II -
SITE CLEARING. 

END OF SECTION 



r 
• 
\. 

- 5 -

SECTION IV - CONCRETE .FORM t.JORK 

1. 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 

1. 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. 

c) 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 

1. 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 specjfic information. Plant­
ing areas will be covered with 2 - 4" of bark .nulch to bring up to 
grade. (Appendix A2) 

END OF SECTION 
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SECTION VII - PL~~TS & PLANTING 

1. SOIL TESTS 

1) 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. (Appendix AJ). 

2) Deficient nutrients will be corrected with the addition of the 
appropriate fertilizer materials. 

3) Ornamentals and turf will be selected based on t~e soluble salt level 
determined by the soil test. (Appendix A4a & 4b). 

2. QUALI7Y ASSURANCE 

a) STANDARDS 

l) All plants and planting material shall meet or exceed the 3peci£i­
cations of Federal, State and County laws requiring inspec:ion for 
plant disease, insect control and weeds. All ?lants 'vill Je free 
of insect and disease problems and guaranteed healthy. Any mis­
shapen insect or disease infested, or non-thri£:y plants ~ill 
be rejected. 

2) Quarity and size of woody plants shall confor:n •.vi::h t:-te c·.1r:-ent 
edition of 'Horticultural Standards' for number one grade nursery 
stock as adopted by the American Association of ~urserymen. 

3) All specifications of Article 26, Colorado ~ursery 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 Association of ~urserymen. 
In all cases, botanical names shall.take precedence over common 
names. 

3. PRODUCT HANDLING 

a) DELIVERY AND STOP~GE 

1) Deliver all items to the site in their original containers with all 
labels intact and legible at time of owner or re?resentative's 
inspection. 

2) Immediately remove from the site all plants ~hie~ are not true 
to name and all materials which do not comol·t with the ?re­
visions of this Section of the Specifications. 

3) Use all means necessary to protect plant materials before, during 
and after instalL1tion and to protect the installed work and 
materials of all other trades. 
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4) Specific treatments of plants include the following: 

a) Trees and shrubs will be delivered in the early morning. 
Efforts 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. 

c) 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 crate~ method. 

b) REPLACEHENTS 

-In the event of damage or rejection, immediately make all repairs and 
replacements necessary to the approval of the owner or representative 
and at no additional cost to the owner. 

~. LAw~ GRASSES 

a) GENERAL 

1) 

3) 

4) 

5) 

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 U7.227 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 U7.224 and $7.227. (Appendix AS & 4b) 

Sod will be selected in accordance with salt level and tolerances 
of sod selected (See Appendix A6). 

b) KILL:~G EXISTING SOD 

1) Actively growing sod will be treated with glyphosate four weeks 
prior to soil preparation work commencing. 

2) ~No treatmencs will be made. These will be made at 7 to 10 day 
intervals. 



r 
J 
\ 

- 8 -

3) Dead sod can be stripped and removed from locatic~. tilled under 
or cut with a verticut machine (before seeding). 

4) Soil will be prepared in accordance with section ~n Soil Preparation, 
Seeding and/or Sodding. 

c) SODDING - SOIL PREPARATION/INSTALLING 

1) GENERAL 

Preparatory to sodding, all irregularities in the ;round sur~ace 
shall be corrected. Sticks, stones, debris and ot~e~ similar 
material more than one inch (1") in diameter sha.:::.. be removed. Any 
objectionable depressions or other variances f=o~ a smooth grade 
shall be corrected. Areas to be sodded shall be s=ooth before 
any sodding is done. The soil will be worked ~el::.. and left fir~, 
but not tightly packed·. If walking over the la~ ... "TT :eaves foot prints 
more than 1" deep after the final ~..;orking, the sc:..::.. shall be fir:::ed 
with a roller~ 

2) The first strip of sod will be laid in a stralg~t .:ine. Thereafter, 
the sod will be butted together tightly and laid :..:: the manner of 
bricks in a wall. See figure on detail sheet. (A;?endix A7). 

3) Fertilizing - nutrients will be added during so~: ?reparation in 
accor.dance with Section III-Earthwork. After lay:..::g sod, periodic 
fertilizer applications will be made to maintai:: a:: attractive and 
healthy lawn. 

4) If sod and soil are moist, the sod can be light:.y rolled after it 
is laid; if dry, rolling should be delayed unci: ~~st before the 
second watering. 

5) The sod will be soaked thoroughly as soon as poss:.jle after it is 
laid. Sprinkler system, either new or old, wil:. je in good working 
order before any sod is planted. This will be de~onstrated to 
owner by contractor. As soon as watering is conp.:eced the first 
time, a few strips of sod will be turned back anc :~e sod and soil 
examined to be sure they have been soaked. 

6) If weather is hot and dry, sod wi2.l 'be soaked as ~e~essary. :~e 

soil will be wet to 5-6" deep at each watering. -·· cool weat~er, 
sod may not have to be watered more than once eve~y two or three 
days. 

7) Sod will be checked 14 days after ~eing laid to s22 how well it 
has knit. If sod is well knit, t~e grass will :e ~atered as needed. 
If blue areas occur, the lawn wil: ~e watered i~7.c~:..atcly. 

d) SOD - KENTUCKY BLUEGIV\SS 

1) Kentucky Bluegrass ( Poa prut.te.ywi,;.; sod will not ·:.e: :_rsed if a soi:. 
analysis· indicates a salt level above 4 mmhos/c::1 ::.:~Li poor subsurface 
drainage exists 
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2) Sod will be selected according to disease resist~nce 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 from 
seed planted) other than bluegrass will also be ?resented. 

3) Sod will be cut, delivered and installed within 24 hours of harvesting. 

4) 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 dor~ant). 

5) Standard size sections of sod shall be strong enough to support their 
ow~ weight when suspended vertically from a fir~ grasp on the upper 
10% of section .. 

6) wnen delivered, sod will be stored in the shade and the exposed sod 
surfaces lightly watered. A moist: burlap cover ·,.;ill be used to keep 
t~e sod from drying. 

l) Sod shall be free of glass, stones, diseases, ~e~atodes, weeds and 
i:1sect problems. 

8) Soil thickness of sod shall not be less than '"\/I f1 
.J/- nor more t~an 1". 

e) SOD - SALT TOLERANT 

1) Sod wi1.1 be selected based on salt level as det:er:nined by soil 
analysis. C.S.U. SA#7.227 will be used as a gu~~e in selecting 
grass types. (See Appendix A4b). 

2) Sod will be selected according to alsease resis:ance to Melting 
Out disease, Dollar Spot Fungi, Stripe Smut and ?~sarium Blight. 
The percentage of bluegrass cultivars will be presented with bid 
to assist in selecting sod. The percentage of grasses (deter:nined 
from seed planted) other than bluegrass will also be presented. 

3) Sod will be cut. delivered and installed within =~ hours of harvesting. 

4) Provide sod that is strongly rooted, free of weecs including undesir­
able grasses. Provide only sod that is capable of growth and develop-
~ent when planted (not dormant). 

5) Standard size sections of sod shall be strong 2ncugh to support their 
own weight when suspended vertically from a fir::-. 5rasp on the upper 
10/~ of section. 

6) ~nen delivered, sod will be stored in the shade a~d the exposed sod 
surfaces lightly watered. A moist burlap cover ~ill be used to 
keep the sod from drying. 

7) Sod shall ~free of glass, stones, discuses, nc~~toucs, weeds and 
:i.:1sect problems. 
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f) SEEDING 

1) Bluegrass (Poa p~~te;u~) 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 demonst~ated 
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 fill dirt. 
After settling, top soil will be added and firmed before seeding. 

A disk, rototiller or other appropriate piece of equipmenc 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) Fert~lizing - 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 4 
a day - until seed has germinated. 

5 TREES, SHRUBS AND GROUNDCOVERS 

a) GE:~ERAL 

l) Standards/quality of plant materials will be in accordance with 
Section VII - Plants & Planting Subsection - 2 - Quality Assurance 

2) Plant nursery stock immediately upon delivery to site and approval 
by the owner or representative. 

3) Regularly water all nursery stock in containers and place them in 
a cool area protected from the sun and drying winds. 

4) Do not fertilize young trees or shrubs until the following spring. 
Do not add fertilizer to backfill. 

5) Backfill soil will be prepared by thoroughly mlXlng 1/3 coarse 
decomposed org.::mic mat tcr or Canadian/Michigan sp.:1ghnum peat to 
the existing soil. This backfill will be te~ted to dcter~in2 the 
soluble salt level before use. 



- 11 -

. b) CONTAINER GROWN AND BALLED AND BURLAPED 

1) The planting hole will be made 2 - 4" shallower than the soil 
ball- refer to detail drawings (Appendix AS). 

2). Container grown plants - Containers w~ll be slit on at least 
three (3) sides if made of papermache, peat or wood slats (baskets); 
containers will be removed if made of metal, tarpaper or plastic. 
Bottoms do not need to be removE:!d. Papermache ri:ns t.;ill be removed 
to prevent any portion from protruding above ground and acting as 
a wick, drying the soil ba~l. 

3) For plants wrapped in burlap, leave the burlap in ?lace except 
for the top portion. Xake sure twine around trunk is cut and 
removed. Plastic burlap should be removed if pos3ible to avoid 
root girdling. 

4) Wire and plastic netting used to hold soil ball :~gec~er will 
be removed from the top 2/3rd of the soil ball. (~ppendix A9) 

5) Rootballs will be scored with a knife vertically e'.re:ry 2 to 3 
inches (circumference) equidistant around the ba::. Cut to a 
depth not to exceed 1". 

c) BARE-ROOT PLANTS 

Bare-root~plants should be planted in spring only. 

1) Holes for bare-root plants will be large enough to permit the 
roots to spread out without crowding or curving around wall of 
hole. See detail drawing (Appendix AlOa & AlOb). 

2) Backfill soil will be prepared by thoroughly mixing l/3 coarse 
decomposed organic matter to existing soil (i£ needed). 

3) Plant will be set so that crown is at least 2 inc~es and no more 
than 4 inches ABOVE surrounding soil or lawn level. 

4) Add backfill until plant is anchored and will stand by itself. 
Apply water slowly, using hose to work out large air pockets. 

5) Add remaining backfill, sloping level up to crowu. Settle soil 
with water. DO NOT T.~1P backfill. 

6) Form a water basin just beyond edge of planting ~ole if in 
planting beds. If in lawn area, DO NOT build basins. Basins 
can be used in those instances where trees and shrubs are watered 
with sprinklers independently of the lawn (i.e. on a separate 
valve). 
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x) 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 TANP 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 3-5". See Draw­
ings. Do not use plastic over roots unless of type that allows 
air to reach roots (e.g. Propex® ) • 

e) STAKING, GUY WIRES AND TREE WRAP 

1) Note drawing details for specifics required for t~ee staking 
(Appendix AS an4 AlO). 

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 ~ill 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&B/container grown trees will be guyed using 2-3" wide strips 
of carpet, nylon or indoor-outdoor carpet. Straps will be attac~ed 
as diagrammed (Appendix AS & AlO). 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 scrip of indoor­
outdoor carpeting will be used to guy trees to guying wire. See 
drawing for details. (Appendix AlO). 

Trees over 2 inches in diameter will be supported with 3 guys. 
Guys will be attached to broad, soft strapping such as strips of 
indoor-au tdoo r en rpc t i ng. Sec d r:1wi n~~ for de t :1 i 1 s. (;\ppcnd ix 4) • 

8) Guys will be flagged to warn pedestrians. These Nill be of a 
reflective quality visible at night. 
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f) EXISTING TREES 

Tile Aeration System - raising grade and hard surfacing. 

1) 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. 

2) Drain tiles or perforated drain tubes will be placed as showu in 
the Drawings (Appendix All). Care will be taken so as to not 
damage the roots of the trees that will remain. 

II Sample Specs 11111 

3) Tile - aeration system - under concrete, asphalt and any other 
hard surface. 

a) Grading and preparation of areas to be hard surface will 
be done in such a :nanner- 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 r-aised or lowered to accomplish 
this. 

g) The aeration system will be sunk 2" into the graded SOl..l.. 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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jl Sample Specs 42 lj 

4) Tile - aeration system - when grade is raised 

a) Grading and preparation of areas to be raised in grade will 
be done in such a manner that minimal crushing/damage a£ 
roots will occur. 

b) Areas after grading soil will be raked to ensure good air 
infiltration. 

c) 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 dr:~all at 
the trunk and extend radially beyond the drip line. 

d) Ends near drip zone will extend 4 inches above finished grade. 
All joints will be glued using proper materials. 

e) 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. 

f) Perforated pipe will open into drywall every foot around well's 
circumference. This pipe will be laid directly on disked original 
grade. 

' 
g) 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. 

h) All lines will be installed to drain water away froo tree trunk. 
Line will be raised or lowered to accomplish this. 

i) 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. 

j) Fill dirt and top soil will be added to this tile/gravel system 
according to the architect's specifications. 

g) EXISTI~,IG TREES - LOWERING GRADE 

1) Trees will be evaluated on site by a qualified hor:~culturist as 
to survivability based on amount of grnde change. 

2) Trees to remain (after inspection) will: 
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a) 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. 

b) have a terrace system designed according to root spread character­
istics of tree (Appendix Al2). 

6. MAINTENANCE 

a) GENERAL 

Maintain all plantings starting with the planting operations and 
continuing for 30 calendar days after all planting is complete and 
approved by the owner or re?resentative. 

b) WOfu~ INCLUDED: 

1) Maintenance shall include all watering, weeding, cultivation, 
spraying and pruning necessary to keep the plant macer~a~s in a 
healthy growing condition and to keep the planted areas neat 
and attractive throughout the maintenance period. 

2) Provide all equipment and means for proper application of water 
to tho~e planted areas not equipped with an irrigation system. 

3) Protect all planted areas against damage, including erosion and 
trespassing and vandalis~ by providing and maintaining proper 
safeguards. 

c) 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 additional cost to the owner. 

3) Replacements required because of vandalism or other causes beyond 
control of the contractor are not part of the contract. 

d) EXTENSION OF MAINTENANCE PE:RIOD: 

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 SEC7ION 
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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, more particularly being located in theW 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 approximately 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 I Clearing and grubbing of proposed roadway alignments, storm water detention facilities 
and disposal of construction debris. 

Phase II Construction of roadways to proposed subgrade elevations including cut and fill 
activities as required. Excess embankment material to be stockpiled in designated areas. 

Phase Ill 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 VII 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 I through IV 
will consist of approximately 5.15 acres. Phases V through VII 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 (Be) Billings Silty Clay loam, 0 to 2 percent slopes which falls 
within the hydrological soil group uc .. , (Rf), Ravola very fine sandy loam, 0 to 2 percent slopes 
which falls within the hydrological soil group .. B .. , and (Fe) Fruita and Ravola loams, 2 to 5 percent 
slopes which falls in hydrological soil group "8 11

• 

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. 

1 0. 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 slopes 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 responsible 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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EXHIBIT "A"- GRAND VIEW FILING ONE -~st 12, 1994 

SANITARY SEWER 

ITEM DESCRIPTION UNIT QUAN. UNIT PRICE TOTAL 

8" Sanitary Sewer Main LF 2233 $10.00 $22,330.00 

2 4" Sanitary Sewer Main LF 1270 $8.25 $10,4n.so 

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 Pavement Replacement LF 135 $24.00 $3,240.00 

8 Join Existing EA $500.00 $500.00 

TOTAL SANITARY SEWER $68,378.00 

DOMESTIC WATER 

ITEM DESCRIPTION UNIT QUAN. UNIT PRICE TOTAL 

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 $250.00 $250.00 

5 Join Existing Water Main EA $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 

MISCELLANEOUS 

ITEM DESCRIPTION UNIT QUAN. UNIT PRICE TOTAL 

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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994 16:45 2453076 ~ THOMAS A. LOGUE,., PAGE 01 

North Area Residents-Here's Something You. Should Know ... 

A concerned grriup of your neighbors have been following the development plans 
far Matchett's Field (the large parcel_ of land east of 28 Ad. and north of Patterson Rd.). 
Grand View, a 200 single family unit subdivision, will begin mnstruction ·this year (see 
map below). Please understand that we don't oppose the development. Grand View's 
density (R3) is fess.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 
concerns: 
TRAFFIC: Primary ao::ess to Grand View will be on 28 Road. Hawthon'\e Ave. and 
Ridge Ave. will be extended from Spring Valley into Grand VifNI and will serve as the 
only two entrances into 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) lnaeased traffic will make the intersel:tion at 28 Rd. 
and Patterson even m9re difftaJit to negotiate. 2) Safety of young children becomes an 
issue if residents of Grand View choose to take Hawthome or Ridge through Spring 
Valley to use the light at 27~ 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 inaease in traffic. 
SCHOOLS: The school district estimates. rather conservatively. that Gran·d VIew will 
add 111 students to our already overcrowded schools: 51 to Orchard Avenue (this will 
push their enrollment to 1 00 over capacity), 26 to East Middle, and 34 to GJHS. It just 
seems irresponsible to ask our children to cany the burden of our prospE!rity. 

PLEASE NOTE: The developers have petitioned for and have been prin1arily approved 
for annexation to the city. The final vote on this will be during the city mundf meeting on 
Wednesday. July 6th at 7pm in the City Auditorium. This is our last opportunity before 
the annexation to voice our concerns. Residents from Spring Valley, Crestview. 
Ptarmigan Estates. Appleaest Mantey Heights, and CrcNm Heights hav•~ agreed to 
speak on your behaJf. BUT your presence is still needed. Our experiena~ shows us that 
an auditorium full of ooncemed. faces backing up the speakers sends a very powertul 
message. Would you plan en being there? Because you have chosen tc) live in these 
areas, we know that you care about your quaJiiy of life. 
Questions? caJI Janet Terry 245-8998 

"N 
....... CD 

N GRAND VtEV 



REVIEW COMMENTS 

Page 1 of 3 

FILE #85-94 

LOCATION: 28 & F 1/4 Roads 

TITLE HEADING:. Preliminary Plan/Plat - Grand 
View Subdivision 

PETITIONER: Ben Carnes & Discovery 76 Corp. 

PETITIONER'S ADDRESS/TELEPHONE: 

PETITIONER'S REPRESENTATIVE: 

2499 Highway 6 & 50 
Grand Junction, CO 81505 
243-0456 

Tom Logue 

STAFF REPRESENTATIVE: Michael Drollinger 

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

U.S. WEST 
Leon Peach 

5/4/94 
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 
Cheryl Fiegel 

5/4/94 
244-3435 

1. Delivery options are centralized - preferred - immediate deliver - curbside or behind 
sidewalk -50o/o 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 
Bill Cheney 

5/9/94 
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 
George Bennett 

516194 
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 
Karl G. Metzner 

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

5111194 
244-1867 

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 
Gary R. Mathews 

5111/94 
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 
Don Hobbs 

5112194 
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 
Dave Stassen 

5/16/94 
244-3587 

In reference to the open space that runs along 28 Road, I 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, I would recommend a type that allows for unobstructed vision from the street 
(wrought iron or similar in nature). 

I would also suggest some low, decorative, see through fencing around the irrigation pond to 
keep children from the water. 



FILE #85-94 I REVIEW COMMENTS I page 3 of 3 

CITY UTILITY ENGINEER 
Jody Kliska 

Se~ attached comments, red-lined text and red-lined drawings. 

CITY DEVELOPMENT ENGINEER 
Michael Drollinger 

See attached comments. 

MESA COUNTY SCHOOL DISTRICT 
Lou Grasso 

See attached comments. 

5117194 
244-1591 

5118194 
244-1439 

5116194 
242-8500 



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 yards 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 horne 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 Tarnarron Ct. 
(betw. Lots 7 & 8) . The Tarnarron 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 Storrnwater 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 Detai Is 

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: 
TYPE OF REVIEW: 
REVIEWED BY: 
page 2 

Grand View Subdivision #85-94 
Preliminary Plans 
Jody Kliska 

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. 



STAFF REVIEW 

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 

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 #I 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-
I (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.I 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 30ft. 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 #I 

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. 



COLORADO GEOLOGICAL SURVEY 
Division of Minerals and Geology 

Department of Natural Resources 
1313 Sherman Street, Room 715 
Denver, Colorado 80203 
Phone(303)866-2611 
FAX (303) 866-2461 

August 30, 1994 

Mr. Michael Drollinger 
City of Grand Junction 
Community Development Department 
250 North 5th Street 
Grand Junction, Colorado 81501 
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----------
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Michael B. Long 
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Vrcki Cowart 
State Geologist 
and Director 

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 typica11y 
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. Items 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 

Final Plat - Filing #1 

Collector street - 50 ft. from ROW centerline 
Side Yard - 5 ft. 
Rear yard - 25 ft. 
NO lots permitted to front on Ridge Drive 

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 
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WALKER FIELD AIRPORT AUTHORITY 
Mike Sutherland 

8104194 
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 
Hank Masterson 

8/04/94 
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. 
Linda Dannenberger 

8/03/94 
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 
Cheryl Fiegel 

Mail delivery will be: centralized 
curbside 
behind sidewalk - paired at lot lines 

8/05/94 
244-3435 

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 
G.W. Klapwvk 

See attached comments. 

8/16/94 
242-5065 



View 
Re: Grand "*'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, inigation return flows and storm 
water and is not exclusively for storm water. Also, the conveyance beyond Spring Valley 
Subdivision never discharges into any inigation 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 nm-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 fotward to working with subdivision's representatives to reach settlement on our 
questions and concerns. 

Grand Vdlley Water Users• Assn. 

BECEIVID GRANO JUNCTION 
PLANNING n~~~~~MENT 
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SCHOOL DISTRICT NO. 51 
Lou Grasso 

See attached. 

GRAND JUNCTION DRAINAGE DISTRICT 
John L. Ballagh 

8114194 
242-8500 

8116194 
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 
Jody Kliska 

See attached comments and red-lined drawings. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Michael Drollinger 

See attached comments. 

CITY UTILITY ENGINEER 
Bill Cheney 

8115194 
244-1591 

8115194 
244-1439 

8117194 
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. 
Dave Stassen 

8112194 
244-3587 

The only question I 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 
Dale Clawson 

8113194 
244-2695 

Electric and Gas: Require Tract 8 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 P~APA,/d~· 

; 

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: 

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 landing, 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 WH?fEOF, the Grantor has hereunto set his hand and 
seal on this ~ day of BV6~sr , A.D. 19~. 

/?a#~0//1/ Inc . 

. U!x~~ 
(Title) 

STATE OF COLORADO 
ss. 

COUNTY OF MESA 

r , 



£X HI lJ IT 1
' fl '' 

DESCBIPDON OF ·pROPERlY 

Being the portions of Section 6, Township 1 South, Range 1 East, Ute 
Meridian, described as follows: 

The ~E1I4, SW1I4, NW1I4, Section 6, 

The SE1 I 4, SW1 I 4, NW1 I 4, Section 6, 

The NW1 I 4., SW1 I 4, Section 6, 

The SW1 I 4, SW1 I 4, NW1 I 4, EXCEPT: Beginning at a point being the West 1 I 4, 
Section 6, T1 S, R1 E, 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 I 4 of Section 6, T1 S, 
R1 W, Ute Meridian, thence West 165.00 feet to the Point of Beginning, 

ALSO EXCEPT: Beginning at the Northwest corner of the SW1 I 4, SW1 I 4, NW1 I 4, 
Section 6, T1 S, R1 W, Ute Meridian, thence East 165 feet, thence South 125 
feet, thence West 165 feet, thence North 125 feet to the Point of Beginning. 


