Drainage Master Plan
Stead, Nevada

Prepared for:

August 2000

Project No. 80100208




Appendices

APPENDIX 1 — Volume 2 (under a separate cover)

7. Existing Conditions Hydrologic Model Parameters (alphabetized by basin)
8. Existing Conditions 100-Year, 24-Hour Event HEC-1 Model
9. Existing Conditions 5-Year, 24-Hour Event HEC-1 Mode!

APPENDIX 2 — Volume 3 (under a separate cover)

7. Proposed Conditions Hydrologic Model Parameters (alphabetized by basin)
8. Proposed Conditions 100-Year, 24-Hour Event HEC-1 Model
9. Proposed Conditions 5-Year, 24-Hour Event HEC-1 modei

APPENDIX 3 — Volume 4

17. Correspondence

18. Previous Studies :

19. Existing Conditions Hydrologic and Hydraulic Backup Data (alphabetized by basin)
20. Proposed Conditions Hydrologic Backup Data (alphabetized by basin)

21. Proposed Conditions Hydraulic Backup Data

22. Quantities and Cost Estimates

23. Survey Data

24, References




CONTENTS

$2 QneStep®

Corresponclehce

Previous Studies

Existing Conditions Hydrologic
and Hydraulic Backup Data

Proposed Conditions
Hydrologic Backup Data

Proposed Conditions Hydraulic
Backup Data

Quantities and Cost Estimates

Survey Data

References

5080






CONTENTS

Correspondence 1

Previous Studies 2

Existing Conditions Hydrologic
_ and Hydraulic Backup Data 3

Proposed Conditions
Hydrologic Backup Data 4

Proposed Conditions Hydraulic

Backup Data 5
Quantities and Cost Estimates 6
Survey Data 7

. References 8

Sj\ OneStep®

INDEX SYSTEM
m—

59A60

oA



Stantech Consulting Inc. @ rE
(formerly SEA, Incorporated)

950 Industrial Way

Sparks, Nevada 89431

(702) 358-6931 ® Fax 358-6954 MEMO

MINUTES OF MEETING
TO: MEETING ATTENDEES
FROM: PETE ETCHART
DATE: DECEMBER 24, 1997
DATE OF MEETING: DECEMBER 19, 1997
LOCATION OF MEETING: CITY OF RENO
PROJECT NO.: 26000209 _
REGARDING: CITY OF RENO, STEAD HYDROLOGIC AND DRAINAGE MASTER PLAN
IN ATTENDANCE: GARY STOCKHOFF - CITY OF RENO

FRANK ALVERSON - STANTECH
PETE ETCHART - STANTECH

At the Stead Hydrologlc and Drainage Master Plan kick-off meeting, the following items were
dlscussed and/or agreed upon:

1.

Stantech would like to request all available existing hydrologic and hydraulic studies that have
been completed in the Stead Watershed.

Stantech would also like to request any statistical rainfall or runoff data that has been
accumulated for the watershed.

It was agreed that the hydrologic criteria from the Draft Washoe County Hydrologic Criteria
and Drainage Design Manual would be used for this study. This data shall include:

a. Rainfall data from the National Weather Service’s Southwest Semi-Arid Precipitation
~ Frequency Study, 1597.
b. Depth Area Reduction Factors from NOAA Atlas No. '2, 1973.
Hydrologic channel routing shall utilize the Muskingum-Cunge method for
channelized flow and the Muskingum method for overland flow.
d. Reservoir Routing shall utilize the Modified Puls routing method.
Regional Growth Factors from the Washoe County Manual.

When the preliminary storm drain improvement locations are determined, Stantech would like
to request all available Geotechnical Studies that have been completed in the area.
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. 5. The City of Reno will arrange a meeting between the City of Reno GIS computer personnel
and Stantech. Stantech would like to find out if the following information is available in GIS
or AutoCAD format: Utility information, FEMA flood plain delineations, zoning information,

soil information, and parcel base information.

6. Stantech would like to request from the City of Reno any information regarding known
drainage problem areas in the watershed.

7. Stantech will talk with Washoe County about potential development of the County land in the
watershed.

If you have any comments or corrections for these minutes, please contact me at your earliest
convenience. '

FAENGT\600020\WPDOCS\L TR-MEMO\6000209A. MEM
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August 11, 1998
Project No. 26000207

Mr, Bob Gottsacker, P.E.

CITY OF RENO

COMMUNITY DEVELOPMENT DEPARTMENT
450 Sinclair Street

Reno, NV 89505

RE: Drainage Plans Associated with Stcad Drainage Master Plan
Dear Mr. Gottsacker:

Stantech is currently performing hydrologic and hydraulic analysis for the Stead drainage basin
in north Reno. In order to minimize duplication of efforts, we are requesting that your office
send us all available information pertaining to the Stead watershed, including:

Hydrologic Analyses

Drainage Reports

Commercial & Residential Drainage Plans
Roadway Drainage Plans

Storm Drain Plans

We appreciate your cooperation in this matter, and look forward to working with you on this
project. Should you have any questions or concerns, please feel free to contact us at your
convenience.

Sincerely,

STANTECH CONSULTING INC.

Jim Bachand

cc: Gary Stockhoff
Chris Robinson
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Minutes of Meeting Memo

Stantec

DATE OF MEETING; June 17, 1899

REFERENCE: Meeting with City of Reno - Stead Master Plan
FILE: 80100208

ATTENDEES: Gary Stockhoff - City of Reno
Pete Efchart, Yong Song, Jim Bachand - Stantec

The Stead Master Plan meeting took place on June 17" at the City of Reno offices. If any of the following
items does not reflect your interpretation of what was discussed, please contact me as soon as possibie.

Yong said that the existing conditions 100-year model for the Stead Master Plan was essentially complete
(less minor refinements). He explained how we initially modeled the area with large basins, but had to
make them smaller in more developed areas, including lands adjacent to Stead Blvd. He also elaborated
on the numerous split flows and detention basins in the area, including those caused by the railrcad, and
explained how Stantec modeled the significant ones for the study.

Yong defined the hydrology components of the HEC-1 model used to develop flow rates for the Stead
Master Plan, and highlighted major flows on the maps. Basin delineation was performed using USGS
quad maps, and the City of Reno 2-foot topographic map. SCS curve numbers were developed utilizing
land use information and field investigations. Lag times were calculated using USBR and velocity
methods. Precipitation values were taken from the latest NOAA Atlas 14 rainfall maps, as opposed to
using a Type-2 distribution. Yong explained that our precipitation values, which are converted from 2-year
figures, are higher than those used in previous studies, but that our information is the best available and
adheres to Washoe County standards.

The City and Stantec agreed upon designing storm drain systems to handle 5-year events, and open
channels to handle 100-year events. Stantec will prepare a 5-year HEC-1 model in order to identify
deficiencies associated with a 5-year storm event. Stantec will then compile a list of "hot spots” for review
at the next scheduled meeting. Current problem areas include Stead Boulevard, JC Penney, and Military
Road southeast of Lear Bouievard.

In addition to the overall Master Plan, Gary would like Stantec to provide him with a list of areas requiring
improvement, perhaps with a benefit to cost ratio and priority rating associated with each, so that he may
budget capital improvement money toward specific problems. He also expressed interest in making
improvements to the segment of Stead Boulevard that does not contain storm drain pipe (north of Silver
Lake to Craftsman Press building) before construction begins on that street.

Pete thought that a determination should be made regarding ingress and egress along Stead Boulevard
for future planning and/or design purposes. Stantec identified substantial flow in the street beginning north
of Silver Lake Boulevard, continuing to the intersection with Lear Boulevard. Gary said that decisions
regarding street flow capacity ultimately rest with the City of Reno.

Stantec (Yong) will extend an invitation to Washoe County to attend the next meeting, scheduled for July 8
at 10:00 A.M. Mr. Bob Gottsacker should also be in attendance. Goals of the meeting will be to discuss
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any future plans or projects and their impact upon the Master Plan, add any critical areas to ones already
identified, and address any related concerns the County may have with the overall plan.

. The foregoing is considered to be a true and accurate record of all items discussed. If any discrepancies
or inconsistencies are noted, please contact the writer immediately.

Distribution:

Attendees

p\civie000208\wpdocsitr-memos-17minutes.doc
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MEETING NOTES

TO: Meeting Attendees

DATE: uly 12, 1999

DATE OF MEETING: July 8, 1999

LOCATION: City of Reno
FILE: 80100208
ATTENDEES: Gary Stockhoff, Chris Robinson - City of Reno

Paul Urban - Washoe County
Steven Richard - Airport Authority of Washoe County
Yong Song - Stantec Consulting

The following items were discussed and agreed upon in regards to the Stead Drainage
Master Plan Project. Please contact us as soon as possible if the items do not reflect
your understanding of the issues discussed, or if you have additional comments.

1. Stantec explained that the existing conditions 5- and 100-year, 24-hour hydrologic
models (HEC-1) are essentially completed based upon the drainage guidelines
outlined in the Final Draft Washoe County Drainage Manual. Stantec also explained
a grading plan for the Silver Shores existing detention basin is needed to complete
the model. The City will try to obtain the grading plan from FPE/Pyramid Engineers.

2. Washoe County stated they are planning to construct a retention/groundwater
recharge basin immediately north of the Stead airport property. Steve, from the
Airport Authority, stated that a flood control channel may be constructed along their
western property boundary to convey flood flows to the Silver Lake area. The City
of Reno suggested that the County and Airport Authority should discuss and
coordinate their flood control planning efforts.

3. The City of Reno explained that the Peek's Project is about to construct a
collection/diversion channel along Military Road. The City, CFA, and Stantec should
have a meeting to discuss the proposed Peek’s flood control plans and difference in
the calculated peak flow rates. Stantec will include the proposed peek’s
development in the ultimate conditions hydrologic models.

4. Stantec stated that the existing ditch along the west side of the railroad, near
JCPenney and the Stead Blvd. storm drain system will be further analyzed to define
the existing flooding problems. Stantec will prepare a master plan level design
alternatives for the identified flooding problems and present them to the City.

1o0f2



5. The City of Reno requested Stantec to calculate the 100-year flood elevations of the
both lakes using our HEC-1 models, and compare the lake elevations to the
previous studies.

The foregoing is considered to be a true and accurate record of all items discussed. If
any discrepancies or inconsistencies are noted, please contact the writer immediately.

%M
VV V

Yong K."Song, P.E.
Manager, Water Resources

YKS:eb
p:\civiN000208\wpdocsiitr-memol7-Bminutes.doc
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MEETING NOTES

Stantec

TO: Meeting Attendees

DATE: September 26, 1999

DATE OF MEETING: September 20, 1999

LOCATION: Stantec Office

FILE: 80100208

ATTENDEES: Gary Stockhoff, Charla Honey i City of Reno

Frank Alverson, Jon Ericson, Jim Bachand - Stantec Consulting

The following items were discussed and agreed upon with regard to the Stead Drainage Master Plan and
Stead Boulevard Storm Drain Projects. Please contact us as soon as possible if the items do not reflect
._ your understanding of the issues discussed, or if you have additional comments.

1.

Improvements proposed by Kennedy Jenks Consultants from their previous study of the area do
not need to be included within the proposed conditions Master Plan hydrologic models, although
their recommendations should be noted in the report. The Peek Project between Military Road
and Lemmon Drive will be included in the proposed conditions hydrologic models.

The City does not plan to channelize any 100-year flows independent of Stead Boulevard. The
roadway itself will continue to carry flow north to Lear Boulevard.

The City does plan to install new storm drain, curb and gutter, and sidewalk for the existing open
ditch section between Silver Lake Blvd and the 6’ x &' drop inlet on the west side of the street.

Stantec will identify properly ownership for the subdivision bordering Stead Blvd on the east,
across from JCPenney. Stantec will also contact JCPenney regarding the possibility of locating
drainage improvements within their property.

P:A\CIVIL\6000208\Wwpdocs\itr-memo\10-20minutes.doc Page 1 of 1
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October 25, 1984

Mr. Brian R. Mrazik, PhD
Chief, Risk Studies Division
Room 514

500 "C" Street, S.W.
Washington D.C. 20024
Dovx\/\e‘/\l@(

Attention: Mr. Phillip Meyer

Re: Request for Map Amendment
Leareno Industrial Park
Reno, Nevada

Dear Sir:

We are enclosing the additional information you requested in your
September 28, 1984 letter for issuing a Belief Letter that will allow
construction of the improvements in the Leareno Industrial Park. This
{nformation is found in the enclosed Flood Study Report '"Proposed Drainage
Plan," and consists of:

1. The General Crading Plan for the proposed improvements, including
existing and proposed contours for the drainage layout; shown in Exhibits
1,2, and 3. '

2. The 100-year water-surface profile for the proposed conditions; shown in
Exhibic 3.
a. The discharge used in the computations was the one approved in your

September 28, 1984 letter.

b. Hydraulic computations for the 100-year flood are shown in
"Computation Sheets," "Computer Input Data," and "Computer Output
Summary."
100
3. Delineation of the revised +6-year flood boundary is shown in Exhibic 1.

4. Levees were not used in the improvements.

The final results of the flood study indicate that with the Proposed
Drainage Plan, all the Leareno Industrial Park improvements will be protected
against flooding from the 100-year flood event. Water entering the park from
the south will be temporarily contained in the Perimeter Basin and then
released to the ecast and to the west outside the park. -The water's maximum:
elevation inside the Perimeter Basin will be 4971.0-and 4968.0 in the Outlet
Channel. All improvments will be above these elevations.

NP AN S R THE I TR N VE e st
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e
- We hope this information will be sufficient for you to issue the Belief
Letter. Your prompt reply will be greatly appreciated.

Please let us know Lf you have any questions concerning the information

provided.

Very truly yours,
HANSON ENGINEERS INCORPORATED

John P. Hine, P.E.
Vice President

Aproved by: /LJ'_/ rY7 ;L."LLEL,'.
~Jolin M. Healy, Pfgﬁ
‘\§2 03 Nevada

Attachments

¢e: Dan Delimata, R.R. Donnelley
B . Bill Vann, City of Reno
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LEARENO INDUSTRIAL PARK
"‘. PROPOSED DRAINAGE PLAN

B Hydrolopic-Hydraulic Study

General:

! The proposed drainage plan has been prepared for the Leareno Industrial
| park to control flooding from a 100 year frequency storm. The enclosed data
‘ provide information requested for issuance of a Belief Letter from FEMA.

The drainage plan provides concrol for storing and discharging the peak
runoff of 428 cubic feet per second (cfs) for the 100 year flood event. This
peak discharge, computed previously in our "Second Supplemental Data' report
and approved by FEMA in their September 28, 1984 letter, was assumed to occur
at the intersection of Stead Boulevard and Lear Boulevard.

|

} The drainage plan includes a detention pond (Perimeter Basin) to

! temporarily store runoff from the 100 year flood event, and two pipes and an
outlet channel to drain the basin (see Exhibits 1, 2, and 3).

The results of routing the 100 year flood indicated that the wacter will
reach a maximum elevaction of 4972.18 as it flows over Lear Boulevard and a
‘maximum elevarion of 4971.0 inside the Perimeter Basin (see ''Summary of the
i A “Computer Cutput'). All proposed improvements for Leareno Industrial Park will
e be above the basin elevation to eliminate possible flooding during the 100 year

- flood.

>

Assumptions:

A hydrologic analysis was done using the computer program HEC-1 from the
U.S. Corps of Engineers. The input data of the previous approved model were
modified at the end of the routine LO include the Lear Boulevard profile and
g&orage—discharge characteristics of the Perimeter Basin (see "Computer Input

Data").

The analysis assumed that the entire volume of the hydrograph that
' produced the 428 cfs peak discharge will encer the Perimeter Basin, except for
! 60 cfs that will be carried to the east, ouC of the site, by the existing 42
in. RCP under Stead Boulevard. This pipe is conneccted to J. C. Penney's
underground drainage system and inlets along Stead Boulevard. The analysis
also included the portion of internal drainage from Leareno Industrial Park
that flows toward the Stead-Lear intersection or the Perimeter Basin.

The capacity of the existing 16 in. CMP and the 42 in. RCP (chat flow
east from Stead Boulevard) was investigated. Both pipes discharge to the east
into two 54 in. RCP's. These two pipes discharge into an asphalt paved 79 in.
by 49 in. corrugated steel pipe arch (CSPA), which controls the flow of the
system to 100 cfs maximum. The maximum capacity of the 36 in. CMP was .

- estimated at 40 cfs, and the 42 in. RCP was estimated at 60 cfs (see
. "Computation Sheets').




)ih-.

The existing junction box in the Industrial Park at the entrance of the
16 in. CMP will be modified to improve entrance flow conditions and assure

maximum pipe discharge capacity. The existing 1 fr by 3 ft opening will be
replaced by two 2 fr by 3 ft openings (see Exhibit &4 for details).

Perimeter Basin:

"“‘....n—"

The Perimeter Basin has a trapezoidal section with a botcom width of

40 fr and 3:1 side slopes. The basin will store 18 acre fr at_maximum water
surface elevation of %971.0 “during the 100 year flood evenr. The basin will
drain to cthe east through the existing 36 in. CMP under Stead Boulevard and to
the west to Playa #3 through a proposed 30 in. RCP and the Qutlet Channel.

Plotting of the inflow and outflow hydrographs at Leareno Industrial Park
(see computer princauc) indicated that it will cake about two hours for Che
water to reach the maximum elevarion of 4971.0 inside the Perimeter Basin after
water starts flowing over Lear Boulevard. The combined capacity of the two
“Sutlet pipes will then be 85 cfs, and che level in the basin will start to
recede slowly; inflow starts to become smaller than outflow. It will take
about four hours for the water level to reguce from 4971.0 to Z968.0 (outlet
flows between 85 and 28 cis); thenm, it will take about two more hours to empry
7'. the basin almost completely.

‘

Qutlet Channel:

The Outlet Channel was designed.to carry to Playa #3 the discharge from
the 30 in. RCP from the Perimeter Basin and the remaining of che incernal
drainage from the Leareno Industrial Park. The channel reach between the
Perimeter Basin and the railroad embankment will have a bottom width of 5 ft
and 3:1 side slopes, and it will cross under tThe railroad through two 36 in.
RCP's. After the railroad crossing, the OQutlet Channel increases to a bottom
width of 10 ft and 3:1 side slopes.

Maximum flow depth in the Cutlet Channel will vary from 3.0 fr to 3.8 ft.

———

Conclusions:

The final results of the flood study indicate that with the Proposed
Drainage Plan, all the Leareno Industrial Park improvements will be protected
against flooding from the 100 year flood event. Water entering the park from
the south will be temporarily concained in the Perimeter Basin and then
released to the east and to the west outside the park. The water's maximum
elevation inside the Perimerer Basin will be 4971.0 and 4968.0 in the Outlet
Channel. All improvements will be above these elevations.
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LINE  YUUUTTUL FUTRTOUR- Sy Tovieens TP T PSRUUTRTR ZUTTUN TOPUUUUL JPPPTS L
i 1 FLOOD INURANCE RE-STUBY, WASHOE COUKTY t CITY OF REXO, NEVADA
2 1 BY NINGUS ENGINEZRS, REND, NEVADA (FILE Nv2.801, NLMBUS 308 48401}
3 1 0RTH VALLEYS HYCROLOBY, 100 YEAR, 10 DAY MODEL SEPTEMBER 1987
4 1 .‘llii\\\\\ 200
5 10 3 W ?Pf~q
Y S
b K St A AW
7 X SHTTRE SILVER LAKE VATERSHED, USINE CALIBRATED LOSS RATES
g PH { . . Lo 155 215 3B babl
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CHAPTER III .

FIELD ANALYSIS AND. CONCLUSIONS

A. INTRODUCTION

The Stead area is a large drainage system consisting of
approximately 4000 acres. (Refer to Figure § attached to the
"back of this report.) It is a relatively narrow drainage running
north and south, extending north of Lemmon Drive and south of
U.S. 395. Included within the drainage basin are Steaé Bculevard
running north and south essentially down the middle of the
drainage system, the old State Complex and a majority of the
Reno-Stead Airport. Approximately 1250 acres of the 4000 acre

drainage are located south of U.S. 395.

There is significant street flooding along Stead Boulevard
and in certain locations in the old State Complex during periods
of intense rainfall. Until recently, little storm drainage
planning was considereqd, although the area is a prime .candidate
for future growth both as a res;dential site and an

industrial/manufacturing site.

B. FIELD ANALYSIS

The Stead drainage area consists largely of unimproved
grassy hillsides with sparse sagebrush and other vegetation.
This is particularly true both in the north and the south. The
drainage system is bounded by hills on both the north and south
with a flat broad plain in the middle. Silver Lake lies to the
west and Lemmon Valley to the east of this low lying plain. Most
of the existing development is located berdering Stead Boulevard
and to the north in the 0Old State Complex. Development ccngists
of several resicential developments as well as warehouse
facilities, most notably the large J.C. Penney Catalog warehouse

complex.
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The storm water runoff flows both nerth and south towards
this central plain. The runoff from the north crosses Lemmon
Drive through a 15-inch CMP,‘continuing south as overland flow
through undeveloped land until reaching the Reno-Stead Airport.
Runoff is increased off the airport pavement and streets of the
0ld State Complex, '

The drainage system is quite cld and there is little mapping
defining the existing system. From what mapping does exist and
from field analysis, it appears that the flows from the north all
exit to the west via three separate systems. There is an RCP
system running from the east to the west at the northern boundary
cf the State Complex just north of Texas Avenuve. It begins in
the east as a 30-inch RCP increasing to a 36-inch RCP, exiting
into a large drainage ditch behind the Lear Fan Ltd. complex.
There are numerous drcp inlets along this RCP dralnage system to

pick up flows from the nor+h.

A short section cf this pipe proceeds east to a drop inlet
meeting flows from an 18~inch RCP flowing west and ties inte a
pipe network on Alpha Avenue. However, most of the flows south
cf Texas Avenue proceed as street and overland flow entering a
Pipe network at varicus drcp inlets. This Pipe network begins on
Alpha Avenue near the intersection with Mt. Vida Street as a
l12-inch RCP. It proceeds west on Alpha Avenue and turns south on
Mt. Charleston Street. At Mt. Charleston Street and Bravo Avenue
it becomes an 18-inch RCP. It turns west on Cocoa Avenue. Some
flows are diverted south in an 18-inch RCP on Mt. Lola Street and
continue southwest in several overland swales to the intersection
of Echo Avenue and Mt. Babcock Street. Flows are picked up here
in a drainage ditch that flows southwest traversing around the
large Desert Research Institute Building. Flows cross Mt.
Bismark in five 15-inch RCPs that are badly silted in with a
¢reat deal of brush and garbage blocking the inlets. The flows
proceed south in a rcadside ditch on the west side of Mt. Bismerk

21
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"".to a 36-inch RCP at Mt. Anderson Street. This ties to a M.H. and

a 42-inch storm drain that runs west on Mt. Anderson kefore
turning south and discharging tc a ditch nerth ¢f the J.C. Penney

warehouse flowing west towaras Silver Lake.

The remaining flows continue west on Cocoa Avenue in a
21-inch RCP to Mt. Bismark Street and turn south on Bt. Bismark
in a 24-inch RCP. The existing mapping indicates that this
24-inch RCP changes to dual 15-inch; 12-inch RCPs just north of
the outlet of the five 15-inch RCPs that cross Mt. Bismark Street
mentioned above. The flow discharges to the ditch on the west
side of Mt. Bismark and proceed &across Mt. Anderscn and west
towards Silver Lake. At the intersection of Mt. Bismark Street
and Echo Avenue there are drop inlets that collect gutter flow
and proceed west on Echo Avenue in a 10-inch RCP that exits into
a ditch running south along the west side of Mt. Anderscn Street.
These flows cross the old rallroad grade in a wooden box culvert
approximately 15 inches high x 28 inches wide and then cross an
old road grade in a 24-inch steel culvert, continuing west

towards Silver Lake.

There are approximately 1230 acres south cf U.S. 395 that
contribute to the Stead drainage. Most of the £flow from this
area crosses North Virginia Street through dual 36-inch CMPs that
show considerable inlet siltation, ané continues under U.S. 395
in a 36 inch RCP.

Just to the west of the 36-inch RCP under U. S. 395 there is
a 48-inch pipe. The inlet is cMP, the outlet is RCP. It is
prebable that the change occurs in the freeway median strip where
there is a drop inlet. There does not appear to be much flow
that can reach this 48-inch pipe from +he south. There is nc
culvert crossing of North Virginia upstream, although it appears
+hat some of the ground has been filled between North Virginia
and the freeway. + is possible that at one time a s ignificant
portion of the flow through the dual 36-inch CMPs across Ncrth

Virginia reached this 48-inch pipe.
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Sedimentation. One characteristic of alluvial streams in arid regions is that they transport large
amounts of loose, cohesionless material such as sand and grave! during storms. Sediment is eroded
from the upper watershed where streams are relatively steep and flow velocity high, and deposited
in milder areas along the valley floor, where backwater or ponding conditions prevail and velocities
are lower. This may occur at culvert entrances, which can trap sediments. Local experience suggests
that Military Road culverts become clogged while Lemmon Drive crossing culverts remain clear.
In 1986, culverts along Military Road filled with sediment causing the roads to be overtopped with
storm runoff and several road washouts that have since been repaired. However, the basic cause of
the washouts (deposition within culverts and channels) will continue in the furure since the sedirnent
transport capacity of culverts and channels was not changed. Annual maintenance along Lemmon
Drive is apparently sufficient to keep the channel free of debris and sediment. Also the area east of
Lemmon Drive above the most upstream culvert appears to act as a natural sediment trap. Analyses
reflect this local experience (i.e. the Military Road culverts are considered plugged. while Lemmon
Drive culverts are considered to be clear.)

Rel's Project ‘-—‘-\lolro\cgk,

Lemmon Valley Site. Lemmon Drive traverses the eastern edge of Lemmon Valley, against the base
of hills to the east. The creek draining Golden Valley and areas above Highway 395 crosses under
Lemmon Drive in a ten-foot by four-foot reinforced box cuivert which leads to 2 trapezoidal
__ drainage channel berween the north- and south-bound lanes of the road. As Lemmon Drive intersects
. .:ross streats. culvers carry the channelized water,
A drainage channel located between the north bound and south bound lanes can carry roughly 750
cfs. Triple 3' by 4' culverts however limit the net capacity of this drainage facility to about 450 cfs.
Flow in excess of this capacity will overtop Lemmon Drive to the west enter the Lemmon Valley
Site. This flow will follow a drainage swale across the site to the north where it leaves the site
through a residential area at Surge Street. Buildings and fences effectively block the flow, so water
surface elevations on the Lemmon Valley Site are controlled by the energy it takes to force the
runoff (about 1,050 cfs) through the gap berween the residences and a pair of hills that trend across
the north end of the Lemmon Valley Site from the southwest to northeast. The resulting flocd plain
has been mapped as an AE Zone with base flood elevations shown at two foot intervals.

About 50 cfs from a culvert at Military Road and Tholl Drive crosses across the site just 1o the south
of the hills at a very shallow depth (0.1 foot). Areas outside of the Zone AE within the Lemmon
Valley Site are identified as Zone X, which indicates areas of shallow flooding less than one foot
deep. Flooding within this area is that typical to alluvial fan areas. with unpredictable flow paths
since new channels may be scoured during individual storms, since much of the sediment load is
taken out at upstream culverts. '

Military Road Site. Runoff from the hills flows into a ditch along the west side of Military Road.
As with Lemmon Drive, there are several culverts parallel to Military Road at individual cross
= treets. An easterly ditch along the road also drains runoff, but there are only four places where a

W . lvent crosses beneath Military Road from the western ditch into the site.

Lemmon Vazlley -12- . Schaal & Wheeler
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Table 6
Estimated 100-Year Discharge

Location 100-Year Discharge (cfs)
Military Road

Ml 20

M2 890

I35 160

Md 1070

M3 50

Lemmon Lake 1940
Lemmon Drive

L1 (East Side of Lemmon Drive) 1480

Channel Flow at Surge Street 460

Overflow at Surge Street 1050

Lemmon Lake : 1450

Future Development. Estimated discharge from Table 6 is predicated upon existing conditions as
of November 1995 (based on available information). As more of the watershed develops, peak
discharges could increase, as could the volume of runoff passing through the site to Lemmon Lake.
The increase in both peak rate and volume could be very significant and cause tremendous flooding.
Since the Lemmon Valley is a closed basin with no outlet for flood runoff other than evaporation,
increased impervious areas anywhere in the valley can cause the amount of water entering the playa,
and thus the level of the playa to increase.

It is not clear at this time how the hydrologic impact of future development within the watershed will
be regulated, but in any event FEMA mapping must be based on existing conditions.

HYDRAULIC ANALYSES

Hydraulic analyses are concerned with the distribution of peak flowrates from Table 6 through the
property toward Lemmon Lake. Figure 3 shows resulting flood plain designations based on the
analyses of Appendix F. More detailed mapping is enclosed separately. Detailed analyses have been
broken into two areas of concem: (1) Peek property between Lemmon Drive, Military Road and the
boundary between Townships 20N and 21N (Lemmon Valley Site); and (2) property between the
Township 20N/21N boundary and Lemmon Lake to the east of Military Road (Military Road Site).

Hydraulic Analyses have been made using the HEC-2 backwater program and hand calculations as
appropriate. Effective Flood Insurance Rate Maps (September 30, 1994) show a 100-year flood zone
determined by approximate methods (Zone A) on almost the entire Lemmon Valley Site, and another
Zone A covering the middle quarter of the Military Road Site. The 100-year elevation of Lemmon
Lake has been estabiished by detailed methods as 4920.

Lemmon Valley -11 - Schaal & Wheeler
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

January 11, 1999
Stead basin AW
24” Railroad culvert

Rating capacity

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet). .. ieiieiernneresnencsscnannnss
FHWA Chart Number (1,2 of 3)..cicrcicnrrrrrcnrorsnancsns
Scale Number on Chart (Type of Culvert Entrance)..
Manning®s Roughness Coefficient (n-value)
Entrance Loss Coefficient of Culvert Opening...... erees
Culvert Length (feet)..ciaivnsrcananananas
Culvert Slope (feet per fo0t)..ecveeecnsccencsacroanenes

......

PROGRAM RESULTS:

Flow Tailwater Headwater (ft) Normal Critical Depth at

Depth
(ft)

Depth
(ft)

Outlet
(ft)

Outlet
Velocity
(fps)

Rate Depth inlet Outlet
(cfs) (ft) Control Control
25.0 2.00 3.78 (4.28)
31.0 2.00 5.07 5.97
32.0 2.00 5.31 6.28
34.0 2.00 5.82 6.4
35.0 2.00 6.08 7.29
37.0 2.00 6.64 3.01
36.0 2.00 6.36 7.64
35.0 2.00 6.92 8.38
39.0 2.00 7.22 8.77
40.0 2.00 7.52 9.17

NN NN NN NN
R )
[=]

o

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)i1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069

(713) 440-3787. ALl Rights Reserved.
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Project S'\‘e;A qu—\—Cfv

Project No. 208
. Sheet No. of
Calculated by I Dpate
OMPUTAT 10NS

LOCATION/DESCRIPTION:

b A’c‘.L\ Cn-.n - S'e.e,"\":e'V‘\

CROSS SECTION PARAMETERS: . FILENAME: AWIROAD.SEC

, COZB
No. of Cross Section Points: 8/Bed:$tape¥ﬁ9994ﬂ Max Elev.: 25.517
Bank Stations.......... Left: 0.0 Right....: 47.5 Min Elev.: 20.64"
Encroachment Stations..Left: 0.0 Right....: Ueir__gggf_g___\:??t{sﬂ
CROSS SECTION POINTS - Elevations & Stations in feet: "
No. Elev. Sta. Wo. Elev. Sta. No. Elev. Sta.

1 3.6 0.007 2) 22.5¢°  0.10° 3y 22.597 3.00”7
4) 21.40 - 6.00- 5) 20.74~ 15.00~ 6) 20.64~  23.50
7) 20.98~  33.007 8)  25.517  47.50~

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) H:max(ft) H:ave(ft) TW(ft) A(sf)

.00 6.7 0.36 0.23 21.6 4.9

.50 38.9 0.86 0.6 28.9 17.8

22.00 92.6 1.36 1.04 31.8 32.9

22.50 164.3 1.86 1.43 34.6 49.5
NOTES:
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

January 12, 1999
Stead basin AW2

36" Railroad culvert -~

Rating capacity

PROGRAM
DESCRIPT

INPUT DATA:
ION

Culvert Diameter (feet)
FHWA Chart Number (1,2 or 3)

Scale Number on Chart (Type of Culvert Entrance)..

Manning®s Roughness Coefficient (n-value)

Entrance Loss Coefficient of Culvert Opening......

Culvert Length (feet)
Culvert Slope (feet per foot)

...... 1T -

............... 0.0240 <~

...... 0.50 AV = 85 . 8

................................... 130.0
........................... 0.0895 -

PROGRAM RESULTS:
Taiiwater Headwater (ft) Normal Critical Depth at Outlet

. Flow
Rate

‘ {cfs)

Depth Inlet Outlet Depth
(ft) Control Control (ft)

Depth
(ft)

Outlet Velocity

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

(ft) (fps)
2.28 17.38
2.96 17.74
2.96 17.88
3.00 17.83
3.00 17.68
3.00 22.49

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. ALl Rights Reserved.
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split prior to 18" CMP
Elevation Qd[lch / Qlolnl

32.9 0 12
33.0 0 18
33.2 49

Stead Basin AW3 ~~
| 18" CMP IE=18.09 ~

/15'0/‘1,’
Elevation chlv QCL eriveway Qlolal
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Project é‘\’ev\tl
Project No. D--Q/i\

= Sheet No. of
. calcutated by_J3 pate
iHEIR FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

50\.5:’4 /%VL/._%

CROSS SECTION PARAMETERS: FILEWAME: AW35572.SEC

No. of Cross Section Points: 7/33%00040 Max Elev.: 22.04
Bank Stotions.......... Left:  16.0 Right....: 43.0 Min Elev.: 21.40-7
Encroachment Stations..left: 28.5 , Right....: Weir Coef: 2.650
CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1y  21.76 ©  0.007 2) 20.6437  6.00 73y  21.62 ~ 16.00 ;
@ 21.76 ~  28.50° 5)  21.40°7  43.00” 6)  21.6% < 84.00
7y 22.06 - 109.00}

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) H:imax(ft) H:ave(ft) TH(ft) A(sf) )’1

roe

21.50 0.6  0.10 0.05 8.2 0.9 2.4

.1.60 3.4 0.20 0.10 36.3 3.6 .
1.80 9.2 0.40 0.22 63.4 14.1 2.

22.00  48.5  0.60 0.36 77.6  28.2 2.9

22.20 90.2  0.80 0.55 80.5  44.2 4.

22.40 141.2 1.00 0.75 80.5  60.3 4. %
NOTES:

// );: [ ﬁ/c\_f‘{_) @ afcmf-ﬂ:.:(“//;:» /‘/r"/‘f[* }//W/J-—r'ue(,w L/
(ot e n -t A 1EN" A pa D e e
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

May 7, 1999
STEAD BASIN AW3 v~
187 CMP BENEATH N. VIRGINIA ~~
CAPACITY RATING -~

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).........- Creerenenretearesranans 1.50 v
FHWA Chart Number (1,2 or 3)..... Cesesraemasnennans iaes 2 ”f
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning®s Roughness Coefficient (n-value)..............0 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.35 «
Culvert Length (feet)..... e anaresemeseane e aneaan 62.0 ~
Culvert Slope (feet per foot)....vimevinrinnenenneanss 0.0190

T T T L I T

PROGRAM RESULTS:
Flow Tailwater MNeadwater (ft) Normal Critical Depth at OQutlet

Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control  (ft) fv) (ft) (fps)
10.0 0.50 2.25 2.78  1.50 1.27 1.27 6.29
1.00 2.50 .3 1.50 1.27 1.27 6.09

ﬁ 1.00 2.78 .9 1.50 1.31 1.3 7.31
13.0 1.00 3.09 4.60 1.50 1.35 1.35 7.76
14.0 1.00 3.41 5.31  1.50 1.38 . 1.38 8.23

PIPE CULVERT ANALYS!S COMPUTER PROGRAM Version 1.7 Copyright (¢)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved,



Project S+6NJ H(‘sxch

Project No. S_of

- Sheet Mo. of
. Calculated by M Date
( HWEIR FLOU?COMPUTATlONS

LOCATION/DESCRIPTION:

fdi\A;)ES

@, M. Uirdinia s)r, MNea— 13" CArp

CROSS SECTION PARAMETERS: FILENAME: AW3-18WR.SEC

No. of Cross Section Points: SIDQMWSUU’-MDX Elev.: 27.727
Bank Stations.......... Left: 1000.0 Right....: 1226.0 Min Elev.: 21.76 7
Encroachment Stations..left: Right....: Weir Coef: 2.900
CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta., No. Elev. Sta. No. Elev. Sta.

1y 21.76% 1000.007 2)  25.28° 1115.007 3)  27.727 1224.007

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) H:max(ft) H:ave(ft) TH(fL) A(sf)

21.80 0.0 0.04 0.02 1.3 0.0
21.90 0.3  0.14 0.07 4.6 0.3
22.00 1.1 0.26 0.12 7.8 0.9
'lll!z.1o 2.6 0.34 0.17 1.1 1.9
2.20 4.9  0.44 0.22 14.4 3.2

NOTES:
Weir B r"mL.‘ma' OVer—
N . Vickinia <} Vicor

the, 137 ot/







Project

Project No.
Shect No. of
Calculated by Date

WEIR FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

CROSS SECTION PARAMETERS:

FILENAME: AW35561.SEC

No. of Cross Section Points:
Bank Stations......- L..left:

2 Bed Slope:0.00010 Max Elev.: 36.40
0.0 Right....: 194.0 Min Elev.: 32.94

Encroachment Stations,.lLeft: 0.0 Right....: Weir Coecf: 2.650
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 32.%4 0.00 2> 36.40 194.00
COMPUTED PARAMETERS:
WSEL(ft) QCcfs)  Himox(ft) H:ave(ft) TH(L) A(sf)
33.00 0.1 0.06 0.03 3.4 0.1
33.20 2.0 0.26 0.13 14.6 1.9
33.40 8.5 0.46 0.23 25.8 5.9
0.33 37.0 12.2

.3.60 21.0 0.66

NOTES:

/k.--) \/ L1l Ly e (1: L o !‘ e f'ﬂ'fff) -
~J - Ny

fockln <o edam
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Project

Project No.

Sheet No. of

Calculated by Date

UNTFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

CROSS SECTION PARAMETERS:

FILENAME: AW35563.SEC

No. of Cross Scction Points: 7 Ded Slope:0.01700 Max Elev.: 34.35
Bank Stations.......... Left: 15.0 Right....: 38.0 Min Elev.: 32.21
Encroachment Stations..Left: 27.0 Right....:

Manning-n Values........ LOB: 0.025 CHANNEL..: 0.016 ROB.....: 0.025

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1) 31.57 0.00 2) 32.48 15.00 3 32.94 27.00
&) 32.80 38.00 5) 32.21 42.00  6) 32.34 43.50
i) 34.35 47.50

COMPUTED PARAMETERS:
WSEL(ft) alcfs) V{fps) Fr No. ne

ALPHA  TW(ft) A(sf) WP(Ft) CRWS(fL)

Qz.w. 11.8 3.1 1.24 0.023
3.00 18.2 3.7 1.30 0.023
33.20 47.2 5.5 1.43 0.021
33.40 86.4 7.1 1.55 0.021

33.60 134.5 8.4 1.66 0.021-

7.7 3.9 17.9 32.98
17.8 4.9 18.0 33.06
18.2 8.5 18.5 33.32
18.6 12.2 13.9 33.62
19.0 16.0 19.4 33.94

« . . .
-0 O =N

NOTES:
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

May 7, 1999 e

OS5 1»
36" CMP BENEATH N. VIRGINIA STRRET
PIPE OUTLET TO BASIN Sli‘/’

PROGRAM INPUT DATA:
DESCRIPTION VALUE
Culvert Diameter (feet) .. ainiiriniracecenercncnnanannans 3.00 -
FIWA ChOrt NUBDEE €1,2 OF 3)euvuunsnsennnenenensnnennens 2
Scale Number on Chart (Type of Culvert Entrance)........ 1 -
Manning®s Roughness Coefficient (n-value)....coennaaan. 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)..ooovnnnnn.. Ceserensrranas . 195.0 v
Culvert Slope (feet per foot) ..o eeiinnneneecnaananns 0.0620
PROGRAM RESULTS:

Flow Tailwater Heodwoter (ft) Normnl Critical Depth at  Outlet

Rate Depth Inlet Outlet Depth Depth  oOutlet Velocity

(cfs) (ft) Control Control (ft) {ft) (ft) (fps)

40.0 1.00 3,23  -6.44 1.40 2.06 1.40 12.33

42.0 2.00 3.35 -6.09 1.44 2.1 1.64 12.57

46.0 3.00 3.53  -5.317 1.48 2.16 1.48 12.66

45.0 3.00 3.63  -5.14  2.35 2.19 2.25 7.91

50.0 3.0 96 4.2 1.60 2.30 1.60 13.07

55.0 3.00 4.36 -3.19  1.69 2.41 1.69 13.37

60.0 3.00 4.79 -2.06 1.79 2.50 1.79 13.63
SEIRsSS==zzszssSsSsSSEERs =ms=as=ssSnaz=sc zz===== ssszmssaguzs=s==sss
PIPE CULVERT ANALYS1S COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
{713) 440-3787. ALl Rights Rescrved.
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

ESUC;:ﬂ
May 7, 1999 L
30” CMP BEMEATH M VIRGINTA STREET
PIPE OUTLET TO BASIN SI1

PROGRAM INPUT DATA:
DESCRIPTION VALUE
Culvert Diameter (feet) ..o riciniieneeenenvenansocannns 2.50 ~
FHWA Chart Number (1,2 oF 3).icereinneciiinnnnenns P 2 v
Scale Number on Chart (Type of Culvert Entrance)........ 2 -
Manning®s Roughness Coefficient (n-value)........cc.o.. 0.0240 g
Entrance Loss Cocfficient of Culvert Opening............ 0.80 v~
Culvert Length (feet)..o.vvvrnnnnnan- tesmenecenrearsanan 175.0
Culvert Slope (feet per foot)..vvecierainninnnnnnas P 0.0440 e

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Oepth Depth  Outlet Velocity
{cfs) (ft) Control Control (ft) (ft) (ft) (fps)
27.0 1.00 1.37 1.77 1.37 .85
28.0 1.00 1.40 1.80 1.40 9.89
29.0 2.00 1.43 1.84 1.43 10.02
30.0 2.00 1.46 1.87 1.46 10.10
31.0 2.00 1.49 1.90 1.49 10.16
32.0 2.00 1.52 1.93 1.52 10.23

scoo

T T T T L 1 mrmm=== =

PIPE CULVERT ANALYSIS COMPUTEFE. PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., ¥314, Houston, TX 77069
(713) 440-3787. ALl Rights Reserved.
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Project No. 2wl
Sheet No. of
Calculated by Date

. OMPUTAT TONS

LOCATICN/DESCRIPTION:

. . ) 3 “-‘
/\,} \)'fa [RATEIN ‘/__:\ . (l;_. \'-"-” e
J .
@ cp Aw3z

CROSS SECTION PARAMETERS: FILENAME: AW35275.SEC
No. of Cross Section Points: 77 Bod=ttupoyOSUUUI0 Mox Elev.: 76.47
Bank Stations.......... Left: 0.0 “Right....: 369.0 Min Elev.: 68.76~
Encroachment Stations..Left: Right..,.: Weir Cocf: 2.900 .~

e e e e P v
CROSS SECTION POINTS - Elevations & Stations in feect:

No. Elev. Sta. No. Elev. Sta. No. Elev, Sta.

1)y 76.477 0.007 2> 70.867 108.007 3)  68.767 214.00”
4)  69.287 292.007 5)  69.32° 298.00 7 6)  69.607 325.00
7 70.227  369.007

COMPUTED PARAMETERS:

HWSEL(fL) Q(cfs) H:max(ft) Hzave(ft} TW(ft) Alst)
£6.80 0.1 0.04 0.02 8.0 0.2
.;9.00 6.6 0.24 0.12 48.1 5.8
9.20 29.9 0.44 0.22 88.2 19.4
69.40 76.0 0.66 0.33 122.3 40.8
69.60  146.8 0.84 0.46 147.4 67.8
69.80  262.7 1.04 0.58 173.3 99.8
NOTES:

Wle ~ ‘[\\ovd AV e AN \J ;«-a WA

=trecl .
wje- IDé‘VJCQw\ 5“1\j';m_\ 0O o) 273 > o basa SKS
iy . 298 4o 347 > o basn ESBE & Ceo

e"\Cr—nr\c.."lcl

SecTiov



Project —ra MC\&
Project No. 208
Sheet No. of

. Calculated by Date

conpumr 10NS

LOCATION/DESCRIPTION:

We~ Cov\"'\’b\ Sectian @ ‘CP Az

eamcroac hed <ecction
CROSS SECTION PARAMETERS: FILENAME: AW35275.SEC
v“‘
No. of Cross Section Points: 7  Bed—etopuTdTO0010 Max Elev.: 70.22
Bank Stations....... .eleft: 0.0 Right....: 369.0 Min Elev.: 69.32

Encroachment Stations..Left: 298.0 Right....:
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No. Elev. Sta. No. Elev, Sta.

Vejr Coef: 2.900

1) 76.47 7 0.007 2 70.067 108.00 7 3) 68.76 7 214.00
4y 69.287 z9z.oo’<5) 69.327  298.007 6)  69.68- 325.00
7) 70.22 < 369.00>

COMPUTED PARAMETERS:

WSEL(Ft) Q(cfs) H:max{ft) H:ave(ft) TH(f) A{sI)
49,40 0.2 0.08 0.04 6.0 0.2
.9.60 3.6 0.28 0.14 21.0 2.9
9.80 13.9 0.48 0.24 36.8 8.7
NOTES:
Nleo- 'PLUV\)S "\7) F;O«S tn EEL?)
o [Penv— M:A:MJ) ,
o i
' Ira-norc_ 1his IAE A ‘Rovu




Project "Si:ﬁg ;1 }/{ﬂ gi'g,(—

Project No. =02
Sheet No. of

. Calculated by Date
UNJFORM FLOW CCMPUTATIONS s

LOCATION/DESCRIPTION:
Posin A‘V\}.?;j, ovtlel, Zetima 4 5533
Nich Alogr Westade f RR.

CROSS SECTION PARAMETERS: FILENAME: awW35538.SEC

. . = — -~
No. of Cross Scction Points: 7 8ed Slope:0.02200 Mox Elev.: 69.12

-

Bank Stations.......... Left: 7.0 Right....: 22.0Min Elev.: 64.18°
Encroachment Stations..Left: Right....: 33.0~7
Manning-n Values........L0B:  0.035 “CHANNEL..: 0,036 ROB.....: 0.0407
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No. Elev, Sta. No. Elev. Sta.
1) 66.16 0.007 2) 66.117 5.00" 3) 65.26/ 7.00*"

4y 64527 10,507 5) 66,10 14.007 6)  66.327 22.00
7y 69.12— 33.007

COMPUTED PARAMETERS:
WSEL(ft) a(cfs) V(fps) Fr No. ne ALPHA TW(ft} A(sf) WP({t) CRWS(ft)

4,50 6.8 2.6 1.00 0.030 1.0 1.7 2.6 1.8 64.50
5.00 48.0 5.} 1.18 0,031 1.0  15.3 9.3 5.5  65.07
65.50 123.0 6.9 1.27 0.031 1.1 18.3 17.8  1B.7  65.67
66.00 230.4 B.4 1.35 0.031 1.1 20.6 275 21,2 66.11
6. 10 8.6 1.36 0.031 1.1 21.1 29.6  21.7 6.1
66.26 251.3 7.8 1.350.032 1.2 26,3 321 27.0  66.47
NOTES:
Ao D\/efnum_) 4 . e.os*—. -|-,-,,
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Project @\'ﬂad L/IP
Project No._240  0020€

" Sheet No. 1 |

of )
. Calculated by Date 6||] Iqal
@ OMPUTAT | ONS

LOCATION/DESCRIPTION:
At Flow  pver nigh ot {0 epet
@ P esB '

CROSS SECTION PARAMETERS: FILENAME: Stead!.SEC

No. of Cross Section Points: 6~ Bed—itoper0v00STT-Max Elev.: 96.00 7

Bank Stations.......... Left: 1000.07 Right....: 1102.0 Min Elev.: 92.50 <
Encroachment Stations..Left: - Right....: w;__z*osﬂ_{.,
CROSS SECTION POINTS - Elevations & Stations in fect:

No. Elev. sta. No.  Elev. Sta. WNo. Elev. Sta.

13 95.00 - 1000.00 2} 94,707 1027.007 3) 94.007 1042.00
4) 92.50" 1052.007 5) 94.00~ 1065.00 “6)  96.00~1102.00

COMPUTED PARAMETERS:

WSEL(ft) a(cfs) H:max(ft) H:ave(ft) TW(EL) A(sF)
93.00 2.9 0.50 0.25 7.7 1.9
93.50 16.3 1.00 0.50 15.3 7.7

16.3
Q.oo i%.8 ) 1.50 0.75 23.0 17.3

.00 0.3 2.50 0.76 as.5 63.3
96.00 @’(3 3.50 1.33 102.0 156.1%

NOTES:




Projcctf)l’()ﬁd M P

Project No. 200 (02065

| of

Sheet No.
. Calculated by_@_natc
<;EIR FLOW JCOMPUTATIONS

{
51199

LOCATION/DESGRIPTION:

. s
Wesr go(u ey LS 595 o Beoin SE)

@ cp =B

CROSS SECTION PARAMETERS: FILENAME: Stead2.SEC

No, of Cross Scction Points: 3/nu:1=5tupe=ﬁ:ﬂnm Max Elev.: 96.00
Bank Stations.......... Left: 1000.0~ Right....: 1131.0 Hin Elev.: 95.00 ~
Encroachment Stations..Left: Right....: Weir Coef: 2.900‘/
CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No, Elev. Sta.

1) 96.00 1000.007 2)  95.007 1131.007 3)

95.017 1131.07

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) H:max{ft) H:ave(ft) TH(fE)

A(sf)

95.50 26.9 0.50 0.25 65.5

96.00 Eﬁé.o) 1.00 0.50 131.0

16.4
65.5

NOTES:




) PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

May 17, 1999
STEAD MASTEE/gLAN
36”7 CMP UNDER US395 @ STST 421+00

[, e eeccceeem I e ‘ R AYT‘-‘ '\v\vu“ = 7/ 2—

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (fecet)........ terereescssiosnetnananian 3.00 -
FHWA Chart Number (1,2 or 3)..... hiieiesasanrenan PR 2 ‘/‘
Scale Number on Chart (Type of Culvert Entrance)........ 1 v
Manning®s Roughness Coefficient (n-value)............... 0.0240 -~
Entrance Loss Coefficient of Culvert Opening......c..... 0.50 e
Culvert Length (foet).. v iieiirirncnenecereancncnnneen 316.0 ‘/
Culvert Slope (feet per foot). s ivnneriieienienncnnnnss 0.0230

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at  Outlet

Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Controi (ft) (ft) (ft) (fps)

3.0 1.00 0,73 -5.47 0.48 0.54 0.48 4.15

4.0 1.00 o.;i) -5.41  0.55 0.62 0.55 4.52
10.0 2.00 .36) -4.98 0.87 1.00 0.87 5.89
20.0 2.00 2.05 -3.90 1.26 1.43 1.26 7.0
25.0 2.00  2.36  -3.17  1.42 1.61 1.42 7.58
30.0 2.00  2.65 -2.29 1.58 1.77 1.58 7.93
32.0 2.00 (gZZf) “1.91 1.65 1.83 1.65 0.04
35.0 3.00 2.9 -0.75 1.74 1.92 1.74 8.22
38.0 3.00 3.2 -0.12 1.84 2.01 1.84 8.37
42.0 3.00 3.36 0.80 1.92 2.1 1.92 8.78
46.0 2.00 372 1.42 2.1 2.2 2.11 B8.67
47.0 3.00 @::9 2.00 2.1 2.23 2.14 8.71
50.0 3.00 3.97 2.92 2.63 2.30 2.63 7.62
55.0 3.00  4.36  4.42 247 2.41 3.00 7.78
66.0 3.00 (32§§) 6.086 3.00 2.50 3.00 8.49
65.0 31.00 5.27 7.87 3.00 2.59 3.00 9.20
70.0 3.00 5.79 9.81 3.00 2.66 3.00 9.90
75.0 3.00 6.3¢ 11.90 3.00 2.72 31.00  10.61

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, louston, TX 77069
{713) 440-3787. All Rights Reserved.



—
PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

May 17, 1999
STEAD MASTER PLAN

367 CMF UNDER US395 @ STAT 418

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ..ot ininenienanroracrnnannnaces 3.00 -
FIWA Chart Number (1,2 OF 3).iueerieeriiennnnnnennnes 2
Scale Number on Chart (Type of Culvert Entrance)........ 1~
Manning®s Roughness Coefficient (n-value)............... 0.0240
Entrance Loss Cocfficient of Culvert Opening............ 0.50
Culvert Length (feet)...... crsererarean rmsreeacseeanoen 220.0 -
Culvert Slope (feet per fo0t)....iuererusrvsnarerencneas 0.0360
PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Dépth at Outlet
Rate bepth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) ¢(ft) Control Control (ft) (o (ft) {fps)
10.0 2.00 1.38  -5.71  0.77 1.00 0.77 6.92
20.0 2.00 ‘HIED -4.85  1.11 143 1.1 8.42
25.0 2.00 2.}2:;_-4.27 1.25 1.61 1.25 3,99
36.0 2.00 2.657 -3.60 1.39 1.77 1.39 @.40
35.0 L 3.00 2.94 -2.30 1.52 1.92 1.52 .75
40.0 ¥ 3.00 3.26  -1.49  1.64 2.06 1.64 10.09
45.0 3.00 3.64 -0.58 1.77 2.19 1.77 10.34
438.0 3.00 3.85 0.02 1.85 2.26 1.85 10.50
50.0 3.00 3.96 0.44 1.90 2.30 1.90 10.58
55.0 3.00 4.36 1.56 2.04 2.41 2.04 10.77
60.0 3.00 4.80 2.79 2.10 2.50 2.18 10.92
62.0 3.00 .98 3.31 2.23 2.54 2.23 10.98
65.0 3.0 5.27 4.13 2.33 2.59 2.33 11,05
70.0 3.00 5.78 5.58 -2.53 2.66 2.53 11.02
72.0 3.00 6.00 6.19  2.44 2.60 3.00 10.19

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1,7 Copyright (c)1986
Dodson & Associates, Inc., 5629 £M 1960 W., #314, Houston, TX 77069

(713) 440-3767. ALL R

ights Reserved.
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‘7 STANTEC CONSULTING INC. "
J 950 Industrial Way 108 No, (GO OS2 CI4
Sparks, Nevada 89431 -

Tel: (775) 358-6931 Fax: (775) 358-6954
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STANTECH CONSULTING INC.

Formarly GEA, incorporated

950 Induslrial Way
Sparks, NV 089431-6092
(702) 358-6931
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Project 5'\E°C\. ﬁ&is"(lf‘. Plaw

Project No. ,zé'u«-:.ﬂag
Sheet No. of

. Calculated by ;”5 Date

UNTFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

/V/'//'-/an;/ /@nc/ bi-/z/q CI‘DSS_-'—SCQL,'U-V' # VM/LT‘-/
/)HLC‘ZI Q/o‘b@/" uQS‘/—Sic[-_ tr[C —I[,_, 65@, e C/> ML/

CROSS SECTION PARAMETERS: FILENAME: MILT-1.SEC

£z
No. of Cross Section Peints: 91 Bed Slope:0.00600 Max Elev,:4962,56
Bank Stations.......... Left: 1038.0 Right....: 1072.0"Min Elev.:4958.32
Encroachment Stations..Left: Right....: )
Manning-n Values........ LOB:  0.045" CHANMEL..: 0.035 ROB..... . 0.020
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 4962.38° 1000.00° 2) 4961.74~ 1031.00” 33 4962.00° 1038.00~
4) 4961.157 1049.00° 5) 4958.85~ 1054.00” 6) 4958.49~ 1057.007
7y 4958.327 1064.007 8) 4962.23~ 1072.00~ 9) 4962.56 7 1073.00"

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) V(fps) Fr No. ne  ALPHA TW(ft) A(sf) WP(ft} CRWS(It}

..oo 71.3 3.7 0.58 0.035 1.0 15.9  19.5  16.6 4959.56
.00  180.2 4.8 0.620.035 1.0 20.2 37.5  21.3 4960.38
4962.00  265.1 3.7 0.60 0.035 1.1  53.1  66.2  54.5 4960.76
[4962.56  396.1| 3.9 .0.64 0,037 1.3  73.0 103.2 4.5 4961.57
4963.00 612.8 4.5 0,67 0.030 1.3  73.0 135.3  74.5 4962.49
4964.00 1230.6 5.9 0.68 0.039 1.2 73.0 208.3  7Th.5 4963.41

NOTES:

DILCLI Cﬂrqciiv'} >~ 400 C@ . +/—




Project EB*I&QCJ

Preject No.  Zhnoos08

. Sheet No.
. Calculated by ~24% Date

UNIFORM FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

Militnry Koo ik Cros—section s st/ T 2~

5 ek f/'/cméf weskide F  dhe _pped , s7eo- i e/

CROSS SECTION PARAMETERS: FILENAME: MILT-2.SEC
No. of Cross Section Points: 7 'Bcd Slopc:U.OObOOvﬁax Elev.:4961.02
Bank Stations.......... Left: 1023.0"Right....: 1044 .07 Min Elev.:4957.56
£ncroachment Stations..lLeft: 1000.0'/Right....: 1067.07
Manning-n Values........ LOB:  0.045  CHANNEL..: 0.0357ROB..... : 0.020

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sto. No. Elev. Sta. No. Elev. Sta,

1) 4960.797 1000.007 2) 4961.36° 1023.007 3) 4957.73" 1027.00”
4) 4957.56~ 1037.007 5) 4961.287 1044.007 6) 4961.527 1049.007

7) 4961.827 1067.007

COMPUTED PARAMETERS:

WSEL(ft) Q(cfs) V(fps) Fr No. ne ALPHA TW(ft) A(sf) MWP(ft) CRWS(ft)

Q.oo 1511 4.7 0.610.035 1.0 17.1 32.0 10.6
.00 237.7 4.6 0.620.035 1.0 26.6 51.5  30.7
[(%1.82___336.7| 3.5 0.66 0.036 1.3 67.0 09.6  69.3
4962.00  418.7 4.1 0.680.036 1.3  67.0 101.6  69.3
4963.00  994.7 5.9 0.71 0.035 1.2 67.0 168.6  69.3
4964.00 1753.7 7.6 0.75 0,035 1.2  67.0 235.6  69.3

4959.37
4959.92
4960.46
4960.82
4962.60
4963.41

NOTES:

NTCH  cAmaTe & 340 dk L
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

ya April 30, 1999
3 - 36" RCP UNDER DIRT ROAD - T INTERSECTION W/ MILITARY
A INLET OF 8.5’ X 4’ RCB NEAR CP ML1 -
INLET ELEV = 56.267,” AVAIL HEAD = 4.8 To T 0. Hw.

—

"""" ST EEECECEESEEE=ZESRRNSS SIS SESSITREEEEEES = sS=Enens
PROGRAM [INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (fect). . v.vrvnceenncnnacenrnscrconsens . 3.00

FHWA Chart Number (1,2 OF 3)uuueuesnrcccsscnnnnnannnnns 17

Scale Number on Chart (Type of Culvert Entrance)........ 1 7
Manning®s Roughness Coefficient (n-value)............... 0.0130 4
Entrance Loss Cocfficicnt of Culvert Opening............ 0.50 ~
Culvert Length (feet).ouerianrinvianrrsnccssacntanenses 32.0 .~
Culvert Slope {fect per fool). .. oniieieniienerantannss 0.0020 -~

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at  Outlet

Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control  (ft} (ft) (ft) (fps)
20.0 1.00 2.37 1.80 1.43 1.43 5.99
40.0 2.00 3.33  3.00 2.06 2.06 7.73
60.0 2.00 4.62 3.00 2.50 3.00 B.49
80.0 3.00 6.38 3.00 2.77 3.00 11.32
100.0 3.00 8.31 3.00 2.90 3.00 14.15

EAmEEEECfEmssssEEmmmesmees T mmesmssrEmsssEREEEEEE S

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc.) 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-37087. All Rights Reserved.



",4"

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

April 30, 1999 _
8.5’ X 4’ RCB UNDER MILITARY ROAD
NEAR CP ML1" ’;-
INVERT ELEV= 55.45' 7 AVAIL. HEAD = 5.6 10 7.0.1W.

T

PROGRAM iNPUT DATA:

DESCRIPTION VALUE
Culvert Span (Width of Opening) (feet)...vvevnviivinoans 0.50::
Culvert Rise (Height of Opening) {(feet)............ vevae 4.00
FIMA Chart Number (8,9,10,11,12 0 13).euerccincracansns [
‘Scale Number on Chart (Type of Culvert Entrance)........ 17
Manning®s Roughness Coefficient (n-value)............. . 0.0130 -
Entrance Loss Cocfficient of Culvert Opening............ 0.50~
Culvert Length (feet) .. i iiiniinrnrenrrvsrocencranranns 66.Q.~
Culvert Slape (feet per foot) .. iiiseeeirrasrosnrreonnsans 0.0062 ~

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control  (ft) (ft) (ft) (fps)
50.0 1.00 2.16 0.83 1.02 1.02 5.74
100.0 1.00 2.63 1.3 1.63 1.63 7.24
150.0 2.00 317 1. 2.13 1.7 10.29
200.0 2.00 3.80 2.09 2.58 2.09 11.26
250.0 3.00 4.53 2.44 2.99 2.44 -12.05
300.0 3.00 5.35 2.78 3.38 2.78 12.71

T

BOX CULVERT ANALYSIS COM
Dodson & Associates, In
(713) 6440-3707. ALl Righ

UTER PROGRAM Version 1.6 Copyright (c) 1986
.. 5629 FM 1960 W., #314, Houston, TX 77069
Reserved.
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STANTECH CONSULTING INC.

Formerly SEA, Incorporatod
950 Industrial Way
Sparks, NV 89431-6092
{702} 350-6931
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Project  Z > oA2-0D
Projecct No.
Sheet No, o

f
Calculated by~ {s Date 5[—-’{27

UNiFORM FLOW COMPUTATICNS

LOCATION/DESCRIPTION:

S{‘o_acj —

b;‘l‘cl'[ Cl‘a&&—-%c“\';m(:ﬂ MIL—T—3>

Niteh

afora
>

CROSS SECTION PARAMETERS:

les I‘.S . r/L np ATl /‘r. r7 A\ﬂ.:(,\c/ Aa!u/cﬂ/vt C/) ATY

FILENAME: milt-3.SEC

No. of Cross Scction Points:

6 “Bed Slope:0.00360 Max Elev.:4956.07

Bank Stations.......... Left: 1020.07 Right....: 1040.0 Min Elev.:4953.03
* Encroachment Stations..Left: Right....:

Manning-n Volues........ LOB:  0.0457 CHANNEL..: 0,035 ROD.....: 0.0207
CROSS SECTION POINTS - Elcvations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 4955.707 1000.00’,2; 4954.88° 1020.00° 3) 4953.18~ 1025.50 ~

4y 4953.037 1032.007 5) 4955.97 7 1040.00~ 6) 4956.07 1044.507

COMPUTED PARAMETERS:

WSEL(ftY Q(cfs) V(fps) Fr No, ne ALPHA TW(ft) A(sf) WP(ft) CRWS{ft)
"85.00 62.8 2.7 0.450.035 1.0 20.3 23.1 20.9 49564.28
.00 159.6 2.9 0.49 0,038 1.3 41.3 55.9 42.1 4955.08
07 165.7 8 0.49 0.038 1.3 44.5 58.9 45.3 4955.13
4956.50 263.8 3.4 0.500.038 1.2 44.5 78.0 45.3 4955.76
4957.00 399.6 4.0 0.51 0.038 1.2 464.5 100.3 45.3 4956.22
4957.50 557.0 4.5 0.520.038 1.2 44.5  122.5 45.3 4956.60
NOTES:

= W e "‘/—

Dikh

C"Poc:“"\
N

g C/J T3



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVECRT PERFORMANCE CURVE

May 3, 1999
2 - 4B” RGP UNDER THE DIRT ROAD ~
1E= 4947.7
APPROXIMATE AVAILABLE HEAD =(5.3“FOOT TO THE ROAD LOW PT

emmmmmsmsmmOoC oSS ==m=zoos T Y T 113

PROGRAM [NPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feCl)eeenianenrierernonaneranonann vens 4.00’/
FHWA Chart Number (1,2 or 3)......... W eeeesacaesiaeaann, 1~
Scale NMumber on Chart (Type of Culvert Entronce)........ 1~
Manning®s Roughness Cocfficient (n-value)............... 0.0130~
Entrance Loss Cocfficient of Culvert Opening............ 0.50 ~
CULVert Length (FOOE)..eueeerenrnrensacarenernenenns . 25.07
Culvert Stope (feet per foot).......cntns G eemeieiaianan- 0.0120 ~

PROGRAM RESULTS:
Flow Tailwater lcadwater (ft) Nermal Critical Depth at  Outlet

Rate Depth Inlet Ooutlict Depth Depth  Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
30.0 1.00 @.29) 2.66 1.18  1.62 1.6 6.26
40.0 1.00  2.72  2.90 .44 1.89 . 1.89  6.86
50.0 1.00  3.12  3.16  1.55 2.12 2.12 7.39
60.0 1.00  3.52  3.46 171 2.33 .71 11.68
70.0 2.00 3.92 3.75 1.87 2.53 1.87  12.16
80.0 2.00 (ffiqj 4.08 2.02 2.7 2.02  12.56
90.0 3.00 &7%  6.43 2.7 2,88  2.17  12.93
100.0 3.00 5ﬁi§7 4.81  2.3% 3.03 2.31 1.2t
110.0 3.00 (¥¢Zi 5.22 2.46 3.7 2.46  13.55
120.0 3.00 631 5.65 2.62 330 2.62  13.79
130.0 3.00  6.94 6.10 2.77  3.41 2,77 14.00
140.0 3.00 7.62 6.58 2.97  3.51 2.97  14.00
150.0 3.00 8.35 7.09 3.06 3.60  3.06  14.53

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 M., #314, Houston, TX 77069
(713) 440-3787. ALl Rights Reserved. '
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Moy 3, 1999
247 CMP UNDER MILITARY ROAD ~
IE = 4950.02'“APPROX. AVAIL. HEAD = 37 4o op of cald

MM sEmmEEECC—sm-m—oCCooCSmEraISEmSmsEZonnoMs T T T 11

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diometer (foot) ... in e ienercionasnneranerssans 2.00-"
FHWA Chart Number €1,2 OF 3).ieeceierrarirossrascsncncans 27

Scole Humber on Chart (Type of Culvert Entrance)........ 17
Manning®s Roughness Cocfficient (n-valued............uss 0.0240 <
Entrance Loss Cocfficicnt of Culvert Opening............ 0.50
Culvert Length {feel) e irierenrneenoaivrassrncocscannns $1.0 /
Culvert Slope (feet per foot)..iiieurerinnsiinrrsnnenss 0.0120 -

PROGRAM RESULTS:
Flow Tailwater llcadwater (ft) Mormal Critical Depth at OQutlet

Rate Depth Inlet Outlet Depth Depth  outlet Velocity
(cfs) (ft) Control Controt  (ft) (ft) (ft) (fps)
10.0 1.00 1.67 1.47  1.29 1.13 1.29 4.68
20.0 1.00 2.92 3.63 2.00 1.61 1.61 7.40
30.0 i.00 46.84 6.96 2.00 1.86 1.86 9.84
30.0 2.00 4,84 7.03 2.00 1.86 2.00 9.55
40.0 2.00 7.52 11.51  2.00 1.95 2.00 12.73

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #3114, Houston, TX 77069
(713) 440-3787. ALl Rights Reserved.
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v
PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

o May 3, 1999
}_;"EEZNEEF - DITCH ON EASTSIDE OF MILITARY ROAD ~
’ APPROX. HALFWAY BETWEEN CP ML1 7
AND CP ML3 -

PROGRAM [NPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet)..... ietessesassesesasnersennuat 3.00
FUWA Chart Number (1,2 or 3)...... casesssrnane esnanaanas 1. /
Scale Number on Chart (Type of Culvert Entrance)........ 1~

: e v~ 47479
Manning®s Roughness Coefficient (n-value)............... 0.0130.
Entrance Loss Cocfficient of Culvert Opening............ 0.50
Culvert Length (feet) oo iieninrininneennss beameaes 33.0 - ,
Cuivert Slope (feet per foot)..oovieenrieneniennnns P 0.0150~
- p p }/aun:‘l : 5, K 4/_

PROGRAM RESULTS:
Flow Tailwater Mlecadwater (ft) Normal Critical Depth at Outlet

Rate Depth Intct outlect Ocpth Depth  Outlet Velocity
(cfs) (ft) Control Control  {ft) (fo) (fv) (fps)
20.0 1.00 2.07 1.94 1.01 1.43 1.01 9.54
30.0 1.00 2.69 2.38 1.26 1.77 1.26 10,68 5 _ 34" /Q(_/g
40.0 1.00 3.30 2.90 1.48 2.06 1.48 11.52
50.0 2.00 4.00 3.51  1.69 2.30 1.69 12.14
&?-5.0) 2.00 3.70) 3.19  1.59 2.19 1.59 11.84 //5 *3 . /A5 cg

T T L L LT I L] o ===

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.
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. PIPE CULVERT ANALYSIS <

COMPUTATION OF CULVERT PERFORMANCE CURVE

August 13, 1999

’
Stcad Master Plan -~ :[ ﬂ\,&\- o~ /5'./5
Moya Detention Basin

Northern Outlet Culvert 36" rcp +7

T T T IV L TP P F

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter {fcet)...... eeesececcateaneneantanans 3.007
FHWA Chart Number (1,2 of 3)..ueeriannniccnnnnacecnncns 1w
Scale Number on Chart (Type of Culvert Entrance)........ 17
Manning®s Roughness Cocfficient (n-value)............... 0.0130 7
Entrance Loss Cocfficient of Culvert Opening............ 0.50 ~
Culvert Length (feect)......... tesearimcssssstensuceannns 130.0 ~
Culvert Slope (fect per foot)....... tetsassesetiananenen 0.0013 /

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at  Outlet

. Rate Depth Inlet outlet Depth Depth  Outiet Velocity
(cfs) (ft) Control Control  (ft) (fty (fty (fps)
5.0 3.70 0.95 3.55 0.93 0.70 3.00 0.71
7.0 3.70 1.14 3.57 1.1 0.083 3.00 0.99
10.0 3.70 1.38 3.6 1.35 1.00 3.00 1.41
12.0 3.70 1.53 3.64 1.50 1.10 3.00 1.70
15.0 3.70 1.74 3.70 .M 1.23 3.00 2.12
18.0 3.70 1.94 3.7 1.94 1.36 3.00 2.55
20.0 3.70 2.07 3.83 2.09 1.43 3.00 2.83
24.0 3.70 2.32 3.97 2.45 1.58 3.00 3.40
28.0 3.70 2.57 4.12 3.00 1.7 3.00 3.96
32.0 3.70 2.81 4.31 3.00 1.03 3.00 4.53
36.0 3.70 3.05 4.51 3.00 1.95 1.00 5.09
40.0 3.70  3.30 1.’.’7? 3.00 2.06 3.00 5.66
44.0 3.70 3.61 (é;g/ 3.00 2.16 3.00 6.22
48.0 3.70 3.89 5.27 3.00 2.26 3.00 6. 79
52.0 3.70 4.16 5.56 3.00 2.34 3.00 7.36
56.0 3.70 4,51 5.90 3.00 2.43 3.00 7.92
60.0 3.70 4.08 6.26° 3.00 2.50 3.00 B.49
64.0 3.70 5.27 6.63  3.00 2.57 3.00 9.05
68.0 3.7¢ 5.69 7.03 3.00 2.63 3.00 9.62

P T T T T T L 1] === == e Emm=s

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.
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PIPE CULVERT ANALYSIS ~
COMPUTATION OF CULVERT PERFORMANCE CURVE

August 13, 1999
Stcad Master Plan —

in -~
Moya Detention Basin -vae»—\‘
Southern Outlet culvert 30" rcp « :

=== =a=a= —memm=

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter {fect) ... ivuirisvsenccarccaceaccncanses 2.50
FHWA Chart Number ¢1,2 oF 3)...cnsmercerrsccccnccncocens 1

Scale Number on Chart (Type of Culvert Entrance)........ 1.7
Manning®s Roughness Coefficient (n-value)..... Cererveeen 0.0130 -~
Entrance Loss Coefficient of Culvert Opening.........c... - 0.50
Culvert Length {(feet)is.eieiernennncsrnncnancnens ceans 450.0
Culvert Slope (feet per foot).....vaenn.. eebviserrannne 0.0017 "

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet outlet Depth Depth  Outlet Velocity
(cfs) ¢(ft) Control Control (ft) (ft) ft) (fps)

5.0 4.50 1.01 3.83  0.93 0.74 2.50 1.02
10.0 4.50 1.50 4.10  1.38 1.06 2.50 2.04
14.0 4.50 1.83 .45 1.73 1.26 2.50 2.85
18.0 4.50 2.16 4.91  2.24 1.44 2.50 3.67
22.0 4.50 2.48 5.49 2.50 1.59 2.50 4.48
26.0 4.50 2.80 6.19  2.50 1.74 2.50 5.30
3Jo.0 4.50 3.21 7.00 2.50 1.87 2.50 6.11

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved,
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Northern inlet:
Southern inlet:

Moya Detention Basin

36" RCP IE= 65.15
30" RCP IE= 64.95

Elevation Hag Qag Hig @ Qiotal
65.0 0.00 -~ 0, | 005~ 0. 0~ 0—
66.0 0.85~ 0/ | 105~ 5 0 5
67.0 1.857 8~ | 205~ 157 0 23~
68.0 2.85- 297 | 3.05~ 227 0 51"
69.0 3.85 43~ | 4,05~ 277 0 70 «
70.0 4,85 55« | 5.05./ 31~ 0 86
70.8 5.65." 63~ | 585~ 34 1. 98 ~
70.0 5757 64v | 595~ 3B | A8 HWE/ ] o
71.0 5.85 7 65~ | 6.05 35~ B5 ] 165 117
71.1 5957 66 | 6.15~ 35~ 450 /77~ 254 230 -
71.2 6.05" 67« | 6.25” 36, | 282335365 438 —
71.3 6.15v 68 | 635~ 367 466- 5537570 £6€
71.4 625/ 69/ | 645 36| 707837 8z R —
| Be?\?_m-‘]‘.m ’S’\‘uaf— / Sbra.ac_ / Q ' @7‘7@_ '
|
Area Ch ) o 57 20 59./ 72. 4 /20,9 J#O. 2
~ s Ve ‘ -1 -
Cieu £ 44 L3 70 71| 7.4
~ > - — .
Q cch) o7 5 5/ 14 /77 Pt
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WEIR FLOW COMPUTATIONS

Project :5\53'1 r‘“flc“\
Project No. 2-08,

Sheet No. of

Calculated by Date

LOCATION/DESCRIPTION:

‘ES\\;J

?‘B’E‘&-

/L{cffn
/

CROSS SECTION PARAMETERS:

FILENAME: moya-cl.SEC

No. of Cross Section Points:

9~ BT -SYSPETOTOO0N Max Elev.: 72.65

Bank Stations..........Left: 570.07 Right....: hOT0.0'ﬁ}n Elcv.:<ﬁf§l?$)" )
Encroachment Stations..Left: Right....: ggiﬁsgggﬁi_,zlggg_’//
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1 72.257  570.00¥ 2) 70.75¢ 970.00“’73) 72.25 1370.00
4 70.75% 1770.00~°5)  72.257 2170.00°6)  70.75-" 2570.00~"

(3] 72.65" 3070.00- 8)

70.75.~" 3570.00 .~ 9) 72.65.~ 4070.00 ~

COMPUTED PARAMETERS:

WSEL(ft) Q({cfs) H:max(ft) H:ave(ft) TW(ft) A(sf)
70.90 21.5 0.15 0.08 318.4 23.9
) .00 77.0 0.25 0.13 530.7 66.3
1.10 178.5 0.35 0.17 743.0 130.0
71.20 334.5  0.45 0.22 955.3 214.9
71.30 552.4 0.53 0.28 1167.6 3211
71.40 338.8 0.65 0.33 1379.8 448.4 -
NOTES:




PIPE CULVERT AMALYSIS /7
COMPUTATION OF CULVERT PERFORMANCE CURVE

May 4, 1999
Stead Master Plan
Moya Detention Basin

Northern outlet culvert 2" 2.CF
PROGRAM INPUT DATA;
DESCRIPTION VALUE
Culvert Diamoter (feet). ... .iiiiceanrerenencecnnncsnenes 3.00 v’
FHWA Chart Number (1,2 of 3)..eeirercncnineneciansnnnnass 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning®s Roughness Cocfficient (n-value)............... 0.0130 -
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (foet) e iinnnnrnnaosarnenans eramases 130.0 V/{
Culvert Slope (feet per foot)..iiiieinenennnnnneaenanns g_ggj}uv//
PROGRAM RESULTS:
Flow Tailwater MHeadwater (ft) Normal Critical Depth at  Outlet
Rate Depth Inlet Outlet Depth bepth  Outlet Velocity
(cfs) (ft) Control Control  (ft) (ft) (ft) (fps)
8.0 0.807 1.23 1.83 1.19  0.09  0.89  4.56
29.0 1.50~ 2.63 2.84 3.00 1.74 1.74 6.81
43.0 1.857 3.50 3.80 3.00 2.14 2.14 7.99
44.0 1.85-  3.61 3.88 3.00 2.16 2.16 8.07
55.0 2.05-  4.42 4.82 3.00 2.41 2.41 9.05
63.0 2.20-  5.17 5.6 3.00 2.55 2.55 9.83
64.0 2.20 5.27 5.72 3.00 2.57 2.57 9.93
65.0 2.200  5.38 5.82 3.00 2.5% 2.59 10.03
66.0 2.257 5.48 5.93  3.00 2.60 2.60 10.14
67.0 2.25% 5.59 6.046 3.00 2.62 2.62 16.25
68.0 2.300 5.69 6.15 3.00 2.63 2.63 10.35
69.0 2.3  5.80 6.26 3.00 2.64 2.64 10.46

e T T T T eI T T T T L o

PIPE CULVERT AMALYSIS COMPUTER PROGRAM Version 1,7 Copyright (c)1986
Dodson & Associptes, Inc., 5629 FM 1960 W., #314, Houston, TX 77069

(7133 440-3787. AlL Rights Reserved,
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TRAPEZOIDAL CHANNEL ANALYSIS
RATING CURVE COMPUTATION .~

May &4, 1999
Stead Master Plan v
Moya Detention Basin ///
Outlet channel tailwater

CommmoonoT=s S

e

PROGRAM INPUT DATA:
DESCRIPTION

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

Channcl Bottom Slope (feet per foot)...eoviienonaaa.n.
Manning®s Roughness Coefficient (n-value).......... reson
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet). . oocvivenreienenenannecnnen.

..........

==z

PROGRAM RESULTS:

(ft)

Depth Flow Rate Velocity Froude Velocity Energy Flow Arca Top Width
(ft) (cfs) (fps) Mumber Head(ft) Head(ft) (sq ft)
0.8 8.5 1.43 0.325 0.032 0.832 5.9
1.0 13.0 1.62 0.335 0.041 1.041 8.0
1.5 20.8 2.02 0,353 0.063 1.563 14.2
1.6 32.8 2.09 0.356 0.068 1.668 15.7
1.7 37.1 2.16 0.359 0.073 1.773 17.2
1.8 41.8 2.23 0.361 0.077 1.877 18.7
1.9 46.7 2.30 0.364 0.082 1.982 20.3
2.0 52.0 2.37 0.366 0.087  2.087 22.0
2.1 57.7 2.43 0.369 0.092 2.192 23.7
2.2 63.6 2.49 0.371 0.097 2.297 25.5
2.3 70.0 2.56 0.373 0.101 2.401 27.4
2.4 76.6 2.62 0.375 0.106 2,506 29.3
2.5 83.7 2.60 0.378 0.111 2.611 31.3
2.6 ?1.1 2.74 0.380 0.116 2.716 33.3

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3
Dodson & Associates, inc., 5629 FM 1960 W., #314, lWouston, TX 77069
(713) 440-3787. A manual with equations & flow chart is available.

(c) 1986
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. PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

May 4, 1999
Stcad Master Plan
Moya Dctention Basin

NG
0
N
0
U

Southern outlet culvert

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diometer (feet).o..ooieeannn ceenes eraen reracenena 2.50 V/
FHWA Chart Number (1,2 or 3)..uecuisennnnes teeeeeeaeenna 1
Scale Number on Chart (Type of Culvert Entrance)........ 1 7

. Manning®s Roughness Cocfficient {n-value)............... 0.0130
Entrance Loss Cocfficient of Culvert Opening............ 0 SOJ//
Culvert Length (feetd).o.oneneanonns eerrearenreane feeeens 450.0 <
Culvert Slope (fect per foot)..iuiueeerenvreracnrnsnnsns . 0.0017 s

PROGRAM RESULTS:
Flow Tailwater Hcadwater {(ft) Normal Critical Depth at  Outlet

Rate Depth Inlet Ooutlet Depth Depth  Outlet Velocity
. (cfs) (ft) Control Control  (ft) (ft) (ft) (fps)
5.0 0.00 1.01 0.94 0.93 0.74 0.93 3.00
15.0 0.00 1.92 1.95 1.83 1.3 1.31 5.78
22.0 0.00 2.48 3.046  2.50 1.59 1.59 6.66
27.0 0.00 2.89 4,01 2.50 1.77 1.77 7.26
31.0 0.00 3.27 4.92 2.50 1.90 1.90 7.76
34.0 0.00 3.58 5.67 2.50 1.98 1.98 8.15
35.0 0.00 3.70 5.93 2.50 2.01 2.01 8.28
36.0 0.00 3.02 6.20 2.50 2.03 . 2.03 8.41
37.0 0.00 3.94 6.48 2.50 2.06 2.06 8.55
Fu8

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyrfight (c)1986
Dodson & Assocjatcs, Inc., 5629 FM 1960 M., ¥314, Houstpn, TX 77069
(713) 440-3787.]AlL Rights Reserved, “W_,Aim"mﬂ_,A——-J
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. Stead Basin PA4 yd

(2) 24" CMP IE= 28.00

Elevalion Qr,:;v Qdilch QCL Q‘°|a|
3807 56 07 07| 56"
364 e0dn 85~ 0- | 125/3) -
3.5 6042 777 o 13?@?_/
"6 6042 90~ /5~
367 6243 103~ ,4’5 469'/7;__ p
36.8 62- 64 118 - o/ 7 189 /93 -
36.9 62 64 1337 16207 214—',1,7 —
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PIPE CULVERT ANALYSIS “//
COMPUTATION OF CULVERT PERFORMANCE CURVE

Boasin  PAY

May 10, 1999

2 -247 cmp bencath N. Virginia _
capacity rating }4r77- A VA~ :Z:Cg-()

sESS=sssss=ssasEss B e R P PR R - it e ==
PROGRAM INPUT DATA:
DESCRIPTION , VALUE
Culvert Diameter (feet) .. ..iiieiieinincnnnnrans ereeeaes 2.00 v~
FHWA Chart NUmber (1,2 oF 3)eeeeeeeceencoennceanrensnnas 2
Scale Number on Chart (Type of Culvert Entrance)........ 3 e
Manning®s Roughness Coefficient (n-value)............... 0.0240 -~
Entrance Loss Cocfficient of Culvert Opening............ 0.80 .~
Culvert Length (feet).. oo vriiieeieriennenvoaerasnennns ‘e 99.0
Culvert Slope (feet per foot)...oeeieineeernnnernnavanns 0.0260

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Mormal Critical Depth at  Outlet

Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control  {ft) (ft) (ft) (fps)
25.0 2.00 4.50 5.29 2.00 1.76 2.00 7.96
26.0 2.00 4.87 5.77 2.00 1.79 2.00 8.28
27.0 2.00 5.16 6.27 2.00 1.8 2.00 8.59
28.0 2.00 5.47 6.79_ 2.00 1.83 2.00 3.91
29.0 2.00 5.79 7.35:5'2.00 1.85 2.00 ?.23
30.0 2.00 6.12 7.88 2.00 1.66 2.00 9.55
31.0 2.00 6.46 8.45 2.00 1.88 2.00 9.87
32.0 2.00 6.82 9.04 2.00 1.89 2.00 10.19
33.0 2.00 7.18 9.65 2.00 1.90 2.00 10.50
34.0 2.00 7.56 10.28 2.00 1.91 2.00 10.82

Ty T T mmmmEmmErs e

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, .Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. ALl Rights Rcscrved.




Project
Project No.

i Sheet No. of
. ' Calculated by Date

WEIR FLOW COMPUTATIONS
e e e s i

LOCATION/DESCRIPTION:

A oA ot ~L r*!:.. ol 24" e

\:)f?A/wgolﬂﬁF'L" Aw) \uj;-:i}; A {cq

CROSS SECTION PARAMETERS: FILENAME: PA45556.SEC

No. of Cross Section Points: B"Budzslan¥0;0¢350 Mox Elev.: 38.87
Bank Stations.......... Left: 21.0_ Right,...: 45.0 Min Elev.: 35:01
Encroachment Stations..Left: 34.0 Right....: 76.0>Ueir Coef: 2.650
TROSS SECTION POINTS - Elcvations & Stations in feet:
No. Elev, Sta. No. Elev. Sta. No. Elev, Sta.

1y ° 37.07~ 0.00” 2) 34.60 5.507 3) 35.897 21.007
4) 36.40 34.00 5) 36.12 7 45,00~ 6) 35.01 62,50~
7) 35.157 63,00~ B) 38.857. 76.00 )

CCMPUTED PARAMETERS:
WSEL(ft) 0O(cfs) Himax(ft) H:ave(ft) TH(fE) Adsth)

(R

36.40  65.2  1.39 0.68 3.7 25.1 P
..50 76.9  1.49 0.78 36.9  20.8 o, S

h.60  89.6  1.59 0.87 7.4 325 .o o

36.70 1033 1.69 0.97 7.3 36.2 PR

36.80 117.8 1.79 1.06 375 39.9 N4

36.90 1331 1.09 1.16 37.8 43.7 iy
NOTES:
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Project SJ[_(’-“J M(;\.S'\BA"—

Project Mo. ~0p

g Sheet No. of
. Calculated by Date,
WEIR FLOW COMPUTATIONS
W

LOCATION/DESCRIPTION:

CPp PA4  weir New e FAé
N Vidaie o &

CROSS SECTION PARAMETERS: FILENAME: PA45553.SEC

No. of Cross Section Points: 3/ Ded=Stope=0T00030 Max Elev.: 38.16
Bank Stations.......... Left: 0.0 - Right....: 165.0 Min Elev.: 36.40
Encroachment Stations..Left: 0.0 ~Right....: 165.0"Weir Cocf: 3.000
CROSS SECTION POINTS - Elcvations & Stations in fect: T
No. Elev. Sta. No. Elev. Sta.. No. Elev. Sta.

1) 36.40 0.00 2) 37.47-" 100,00 < 3) 38.16— 165.00 —

COMPUTED PARAMETERS:
WSEL(ft) O(cfs) Himax(ft) H:ave(ft) TW(ED) A(sf)

36.50 0.6  0.10 0.05 9.3 0.5

36.60 2.0 0.20 0.10 18.7 1.9

36.70 5.5 0.30 0.15 26.0 4.2
.6.80 11.3 0.40 0.20 37.4 7.5

6.90 19.8  0.50 0.25 46.7 1.7

37.00  31.3 0.60 0.30 56.1 16.8
NOTES:
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96.0 60 77 67 7~
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97.7 797 181~ 270 -

>O-

road_ratings.xlIs PAG



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

May 10, 1999
Stead Basin PA6
367 RCP beneath 395 7
capacity rating -

PROGRAM [NPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet)...ioiinennennnn. feicesierasas . 3.00 —
FIMA Chart Number (1,2 oF 3) ..ot enmnenainrsrnrnnsnn 1.~
Scale Number on Chart (Type of Culvert Entrance)........ 37
Manning®s Roughness Coefficient (n-value).....c.oovenenn.. 0.0130 ~
Entrance Loss Cocfficient of Culvert Opening............ 0.80
Culvert Length (feet) .. .ininiiiieenriansrennarnonaacesss 218.0.~
Culvert Slope (feet per foot)..oeenierninanannnananaas, 0.096

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Mormal Critical Depth at  Outlet

Rate Depth Inlet Outlet Depth Depth  Outlet velocity
(cfs) (ft) Control Control (ft) {ft) (ft) (fps)
52.0 2.00 3.77 -15.43 1.03 2.34 1.03 24.27
60.0 2.00 4.34 -14,41 1,10 2.50 1.10 25.41
69.0 2.00 5.08 -13.12 1.19 2.64 1.19 26.29
72.0 2.00 5.35 -12.66 1.22 2.68 1.22 26.58
79.0 2.00 6.02 -11.52 1.29 2.76 1.29 27.25
moEz szo=s M eSEreSSSERERSESSRISSS=SSE nom===z

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Versicn 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



Project 6‘[‘@@\ Mu s-\-o\

Project No. 2-0N

Sheet Mo, of
. Calculated by Date,

WEIR FLOW UTAT]O

LOCAT IONéDESCRIPTION:

oAt @ " 120> bengafbh 25

[
CROSS SECTION PARAMETERS: FILENAME: PA}SSQO.SEC
No. of Cross Scction Points: 5" Bed Btepord~B80QL0 Mox Elev.: 97.70
Bank Stations.......... Left: 0.0 Right....: 47.5°Min Elev.: 95.40
Encroachment Stations..lLeft: Right._...: M -
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Clev. Sta. No. Elev. Sta. HNo. Elev. Sta.

1 97.707 0.007 2) 96.697  10.067 3)  95.407 23.50~
4y  96.70~°  40.00~ 5)  97.70 ~  47.5077

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) H:max{ft) Hiave(ft) TH(ft) A(sf) }’\”.,,,_,_

96.00 6.8 0.560 0.30 13.9 4.2 4200 7
96.70 47.3 1.30 0.65 30.1 19.6 5.0 7
.00 79.2 1.60 0.83 35.3 29.4 L
7.70 190.8 2.30 1.23 47.5 58.4 . Clo
NOTES:
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Stead Basin PE1* -

24" CMP [E=85.70 (SE outlet)
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PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

January 11, 1999

Stead basin PE15S
247 Railroad culvert (SE) “//

Rating capacity .~

e

PROGRAM [NPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) .. .oooiiinevmrrnrecanoannernanns 2.00 -
FHWA Chart Number (1,2 or 3). .o iiiivaernnnnn- vaeee 2 v
Scale Number on Chart (Type of Culvert Entrance)........ 1/
Manning®s Roughness Ceefficient (n-value)............... 0.0240 4//
Entrance Loss Cocfficient of Culvert Opening........ e 0.50 ./
Culvert Length (feet).veenrnrvacra- e ressecesaenncaranan 50.0 ./
Culvert Slope (feet per foot). ..o eneninneioiniennens 0.1020
PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control  (ft) (ft) (ft) (fps)
30.0 0.00 4,83 1.94 1.28 1.086 1.28 14.11
37.0 0.00 6,63 4.63 1.55 1.94 1.55% 14,16 =
39.0 0.00 7.21 5.50 1.64 1.95 1.64 14.17
41,0 0.00 7.82 6.41 1.74 1.96 1.74 14.14
42.0 0.00 8.14 6.88 1.83 1.96 1.83 13.95
44 . O 0.00 8.80 7.86 2.00 1.97 2.00 14.01
45.0 0.00 9.15 8.37 2.00 1.97 2.00 14.32

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c) 1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069

(713) 440-3787. Ali Rights Reserved.

1Z2. . <E:>



Project 5\&04:\ MC‘LL&"'—

Project No.
Sheet No. of
. Calculated by Date
@OMPUTATIOJJL

LOCATION/DESCRIPTION:

&A?l’\ et 4 Nive s o~
e Eoasia PE >—

CROSS SECTION PARAMETERS: FILENAME: PE1ROAD.SEC
OCES.

No, of Cross Section Points: 7 Bod-Glope-0-00040- Hox Elev.: 5.79

Bank Stations.......... Left: 0.0" Right....: 17.0 Hin Elev.: 2.19

Encroachment Stations..left: 0.0 Right....: ' eir Coef: 2.650] v
CROSS SECTION POINTS - Elevations & Stations in feot:
No. Elev. Sta. No. Elev, Sta. HNo. Elev. Sta.

1 3.7 0.007 2) .78 0.107 3 .78~ 3.50
&) 2.19~ 6.007 5) 3.26 ~  10.007 &) 3.8~ 10.50
7 5.79.,  17.00

COMPUTED PARAMETERS:
WSEL(ft) Q{cfs) H:max(ft) N:ave(ft) TW(ftL) A(sf)

2.50 0.5 0.3 0.15 2.5 0.4
q.oo 5.8 0.81 0.36 9.0 3.3

.50 20.1 1.31 0.80 10.2 8.1

4.00 40.9 1.81 1.21 1.1 13.4

4.50 67.8 2.31 1.52 12.8 19.4

5.00  101.3 2.81 1.82 4.4 26.2
NOTES:




Project C\ [F18
Project No.
Sheet No. “of

. Calculated by Date
@ COMPUTAT IONS

LOCATION/DESCRIPTION:

RR. _Pofik. @ cp PEIE

CROSS SECTION PARAMETERS: FILENAME: PEIRAIL.SEC
No., of Cross Scction Points: 4 Dpd-ttopes0-08810-Max Elev.: 6.17
Bank Stations.....,....Left: 0.0 “Right....: 400.07Min Elev.: 3.48

Encroachment Stations..Left: 0.0 Right....: (WETF Coef: 2.8

CROSS SECTION POINTS - Elcvations & Stations in feet:
No. Elev, Sta. No. Elev. Sta. No. Elev. Sta.

1 3.48-  0.007 2)  4.03~ 221.007 3  5.717 334.507
4) 6.17 -  400.007

COMPUTED PARAMETERS:
WSEL(ft) acts) H:max({ft) H:ave(ft) TW(fL) A(sf)

3.50 0.0 0.02 0.0 3.3 0.0
4.00 35.8 0.52 0.26 85.1 22.1
..50 192.7 1.02 0.51 167.0 85.2
.00 521.8 1.52 0.78 2h2.9 188.6
NOTES:
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Stead Basin PE2
24" CMP 1E=92.72

Elevation chrv Qroad Qmll Qlolal
97.3 24257 0~ 0~ 2524 -
98.5 29307 (0 0 2030 -
99.0 3tz T 0~ 3837 -
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Project fg\:muc\ H ns—\*c/“

Project No. ;J..O&

Sheet No. of
. Calculated by, Date
WEIR FLOWICOMPUTATIONS

LOCATION/DESCRIPTION:

@ Cl') PE 2 RP Nide b

e

B.\\JG PR Yo SN C“'ltu‘\"\cl "'l; Et\&;w\ Pe:")
CROSS SECTION PARAMETERS: FILENAME: PEZROAD.SEC
No. of Cross Scction Points: 6~ Bed—&lﬂpe-rﬂfOOSOO‘/Max Elev.: 104.15
-
Bank Stations.......... Left: 0.0 Right....: 17.0 Min Elev.: 98.29
Encroachment Stations..Left: 0.0 Right....: Weir Coef: _2.650
CROSS SECTION POINTS - CElevations & Stations in feet:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.
1 99.16 7 0.00 < 2) ©8.51 7 0.107 3) 98.51-  3.00 -
4) 98.29 - 5.50~ 5) 99.28/ 9.00 - 6) 104.15 7 17.00 ~
COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) H:max(ft) H:ave(ft) L) Alsf) Cowe~ ‘HLG-)
. L
99.00 7.3 0.71 0.48 8.0 3.8 0 &>"
99.50 214 1.21 0.08 9.4 8.2 Y
‘.60 24.9 1.3 0.96 9.5 9.2 £.9 -

.70 28.6 1.41 1.05 9.7 [ T
99.80  32.6  1.51 1.13 9.9 1 7
99.90 36.8 1.61 1.2% 10.0 12.1 7 -

teov, e 44 .2 73

NOTES:




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
4£§;N5;’\.
May 10, 1999
Stecad Basin PE2 -~
gizhzgllroad culvert

e s

capacity rating

------- S R R Ll
PROGRAM INPUT DATA:
DESCRIPTION VALUE
Culvert Diameter (feet)...ocvvuvans Weesecveoncassnrnanes 2.00 v~ )
FHWA Chart Number (1,2 oFr 3)..cciernivnaannen [P 2~
Scole Number on Chart (Type of Culvert Entrance)........ 2 -
Manning®s Roughness Cocfficient (n-valued............vnn 0.0240 ~
Entrance Loss Coefficient of Culvert Opening............ 0.80
Culvert Length {(feet) .. .oviivienancenncensanenras veaens 64.0 <
Culvert Slope (feet per foot)...ouiienerieinnnnneaanns 0.0740 -~
PROGRAM RESULTS:
Flow Tailwatcr Headwater (ft) Normal Critical Depth at  Outlet
Rate Depth Inlet Outlet Oepth Depth  Outlet Velocity
{cfs) {(ft) Control Control  (ft) (ft) (ft) (fps)
25.0 2.50 4.42 2.86  1.29 1.76 1.29 11.66
29.0 2.50 5.44 4,08 1.44 1.85 1.44 11.95
30.0 2.50 5.7 4,42 1.48 1.86 1.48 12.07
31.0 2.50 6.00 4,77 1.53 1.88 1.53 12.06
32.0 2.50 6.30 5.13 1.57 1.89 1.57 12.06
33.0 2.50 6.60 5.50 1.62 1.90 1.62 12.08
34.0 2.50 6.92 5.89 1.68 1.91 1.68 12.10
35.0 2.50 7.24 6.28 1.63 1.92 1.63 i2.80
36.0 2.50 7.57 6.69 2.00 1.93 2.00 11.46
37.0 2.50 7.9 7.11 2.00 1.94 2.00 11.78

PIPE CULVERT ANALYS!S COMPUTER PROGRAM Version 1.7 Copyright (c)1986
bodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. AllL Rights Rescrved.
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Project 5‘}—3!’\3 ML‘SX’C"-
Preject No. ;DAC)Z)
sheet No.- of
. o Calculated by Date
‘@cowurm 1ONS

LOCATION/DESCRIPTION:

<p Pe2x, PR G e
CROSS SECTION PARAMETERS: FILENAME: PEZ2RAIL.SEC
No. of Cross Scction Points: lo’Bod—Gl-ope.-BfGoMO Max Elev.: 100.05
Bank Stations.......... Left: 0.0 “Right....: 170.5 Min Elev.: 99.16
Encroachment Stations..left: 0.0~ Right....: Weir Cocf: 2.650~"
CROSS SECTION POINTS - Elevations & Stations in fect:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1)) 99.16 " 0.0077 2) 99.46" 60.007 3 99.53 < 78,007
4) 100.05—~  170.50~

COMPUTED PARAMETERS:

WSEL(ft) Q(cfs) Himax(ft) H:ave(ft) TW(fL) A(st)
99.50 15.3 0.34 0.17 72.0 12.4
99.60 29.0 0.44 0.23 90.5 20.5

q.m 47.9 0.54 0.28 108.2 30.4

.80 72.4 0.64 0.33 126.0 42.2

99.90 102.9 0.74 0.39 143.8 55.6

100.00 139.8 0.84 0.44 161.6 70.9
NOTES:

Weac {las  oven I the  Nori~
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Project S‘}‘amcl Mus \"C"/(—

Project No.
. Sheet No.

208

of

e Calculated by
\ WEIR FLON’COMPUTAT!ONS
I e Y

Date,

LOCATION/DESCRIPTION:

C}; P> , E . R. @ ﬁa‘ﬂ\g_

ey '
EY\CF‘DO\C‘WGA QQC’\‘\" 5!
CROSS SECTION PARAMETERS: FILENAME: PE2RAIL.SEC
=
No. of Cross Scction Points: 4 T QEEI BRI QUTTIA Max Elev.:  99.44
Bank SLations.......... Left: 0.0 Right....: 170.5Min Elev.: 99.16
<:Encroachmcnt Stations..Left: 0.0’/Right....: 60.0Mcir Coef: 2.650 é
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No. Elev, Sta. No. Elev. Sta.

L 9967 0.0 2)  99.4h7 0.0 3)
4)  100.057  170.50~

99.537  78.00 7.

COMPUTED PARAMETERS:

WSEL(ft) af{cfs) H:max{ft) H:ave({ft) TH(ft) A(sf)
99.50~ 15.1 0.34 0.20 60.0 12.0
..60-’ 26.8 0.44 0.30 60.0 16.0
.70/ 40.B 0.54 0.40 60.0 26.0
99.80 v 56.8 0.64 0.50 60.0 30.0
99.90.  Th.4 0.74 0.60 60.0 36.0
100.007  93.6 0.86 0.70 60.0 42.0
NOTES:

E‘.V\ Croe ,_-'L.cql Q . Q . l/\)C.‘\(‘ .Sﬁf"\‘m ’
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Project 5+€£~A )4(13'\?)/—

Project No. >0
Sheet No. of
. Calculated by Date
UNIFORM FLOW COMPUTATIONS
o .
LOCATION/DESCRIPTION: C/D PE
Q Q B|‘¥C\‘\ 2 r[m-‘\k&"(lw_ O‘F- 3L AWCK
] -
‘?\o\,\) 4 PE-2
CROSS SECTION PARAMETERS: FILENAME: pe2-dich.SEC
No. of Cross Scction Points: 6 Vl}_qg Slopc:D.OD-’cTO’Max Elev.:5300.78
Bank Stations.......... Left: 1019.0 “Right....: 1038.0 #in Elcv.:5297.37
Encroachment Stations..Left: Right....: .
Manning-n Values........ LOB: 0.040” CHANNEL..: 0.030 ROB..... . 0.035 d
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No, Elev. Sta. No. Elev. Sta.

1) $300.78” 1000.00~ (2)) 5297.66~ 1019.007 3) 5297.67~ 1025.00”7
4) 5297.37 7 1034.007 (5)) 5298.507 1038.007 6) 5299.197 1040.00

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) V(fps) Fr No. ne ALPHA TW(ft) A(sf) WP(ft) CRWS(fL)

797.00 4.5 1.2 0.46 0.030 1.0 17.4 3.7 17.4 5297.7
.00 12.9 1.8 0.51 0.037 1.0 19.3 7.4 19.4 5297.84
.20 26.9 2.2 0.540.031 1.1 21.2 1.4 21.4  5297.99
5298.40 40.2 2.5 0.56 0.031 1.1 23.2 15.9 23.4 5298.13
5298.60 56.8 2.8 0.53 0.031 1.1 25.0 20.7 25.3 5298.30
5298.80 80.7 3.1 0.59 0.032 1.1 26.8 25.9 27.1 5298.44

NOTES:
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PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

January 11, 1999
Stead basin PE3 —
247 Railroad culvert

Rating capacity

-

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet)..oereiniieneeecrocnnnnsnsrcenans 2.00
FIWA Chart Number (1,2 or 3)....... teeeeeecrenneneanaas 2~
Scale Number on Chart (Type of Culvert Entrance)........ 3.
Manning®s Roughness Coefficient (n-value)............... 0.0240
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet).oeieneiniinnennns hessesereenasrus 70.0
Culvert Slope (fecet per foot)....... hierereerasnarnranan 0.0570
O N OSSR S SN S S S SRR SRR R R EREET N oERrSHEAAES IS SRS SRESSE
PROGRAM RESULTS:
Flow Tailwater Hcadwater (ft) Normal Critical Depth at Outlet
. Rate Dcpth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
25.0 0.00 2.26 1.43 1.76 1.43 10.40
30.0 0.00 4.2 .72 1.86 172 10.44 «—— T
31.0 0.00 4.67 1.78 1.88 1.78 10.52
33.0 0.00 5.58 2.00 1.90 2.00 10.50
34.0 0.00 6.05 2.00 1.9 2.00 10.82
35.0 0.00 6.5 2,00 1.92 2.00 11.14

D

==z=m====== [ ——

PIPE CULVERT ANALYSIS CO

PUTER PROGRAM Version 1.7 Copyright (c)1986

Dodson & Associates, Ing., 5629 FM 1960 W., #314, Houston, TX 77069

{713) 440-3787. All Righ

et

s Reserved.
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Project S—}‘enc\ Mur\v—

Project No. 205
4 Sheet HNo. of
. e Calculated by Date

LOCATION/DESCRIPTION:

Lu "T“\ S.Gr;'h o 2 SDU'“(\ OF Q 2 \? u
@ cp Pex

CROSS SECTION PARAMETERS: FILENAME: PE3ROAD.SEC

No. of Cross Section Points: ?j Bed=$lOpSFIRUIIT0- Max Elev.: 89.81~"
Bornk Stotions.......... Left: 0.0 Right....: 33.07Min Elev.: 06.88
Encroachment Stations..Left: 0.0 Right....: Hcif\_M -
CROSS SECTION POINTS - Elevations & Stations in feet: -

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 89.02~ 6.00 2y  B8B.457 0.10-73)  88.45~ 3.007
4)  B7.86— 7.00°5)  88.09~  18.50 7 6)  B86.887 25.00~
7y B9.81~  33.00 :

COMPUTED PARAMETERS:
WSEL(ft) @{cfs) H:max(ft) H:ave(ft) TH(ft) A{sf)

88.00 11.8 1.12 0.33 17.0 5.6
.:.50 42.2 1.62 0.60 29.3 17.7
.00 94.9 2.12 1.06 30.8 32.8
89.50  164.5 2.62 1.51 32.2 48.5
90.00 248.6 3.12 1.97 33.0 64.9
NOTES:
t:>:\IC/TSchJ : —Flow) +v F’EE;LJ*
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Project No. 205

Caleulated by

_ Sheet Nc. of
. Date
WEIR FL COMPUTAT IONS

LOCATION/DESCRIPTION:
A cp FES
A2 2 @-_ Ji) file __

CROSS SECTION PARAMETERS: FILENAME: PE3RAIL.SEC

Mo. of Cross Section Points: 4 7 Bed-Strm=Nz08040 Max Elev.: 90.007
Dank Stations.......... teft: 0.0 “Right....: 321.07Min Elev.: 89.02 7
Encroachment Stations..lLeft: 0.0 Right....: Weir Coef: 2.800 =
CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1 89.02 0.00/2) 89.717  119.007 3) 90.19~" 210.00 <~
4) 90.88~  321.00 <

COMPUTED PARAMETERS:

WSEL(ft) Q(cfs) Hzmax(ft) H:ave(ft) TW(ft) A(sf)
89.50 30.8 0.48 0.24 82.8 19.9
90.00 184.5 0.93 0.48 174.0 83.5

NOTES:
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PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

January 13, 1999

Stead basin PES «
337 Railroad culvert .~

Rating capacity

PROGRAM [NPUT DATA:

DESCRIPTION VALUE

Culvert DIiameter (feet) ... uuvicuisnrsrnesrsancnnssrannns 2.7

FHWA Chart Number (1,2 or 3)...iivnininnnn. Cebrreeeenes 2

Scale Number on Chart (Type of Culvert Entronce)........ 37

Manning®s Roughness Cocfficient (n-value)..........cuee 0.0240 -

Entrance Loss Coefficient of Culvert Opening............ 0.50

Culvert Length (feet)....oievueennnn.. e cerreas 85.0

tulvert Slope (feet per foot) . ieenernvrrenenennens ene 0.0494

RO EEEsE TS oS oS oSSR L L S SN S N T T N N ENE SRS S oSN SIS NETSESSSESIERD

PROGRAM RESULTS:
Flow Tailwater Mcadwater (ft) Nermal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth  Outlet velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

................................................................. =3
112 -
114.0 0.00 20.50 2.73 2.75 2.75 19.19 =—— Sl
115.0 0.00 20.8%9 2.75 2.73 2.75 19.36 e
117.0 0.00 1.68 2.75 2.73 2.75 19.70 IC G
118.0 0.00 2.07  2.75 2.73 2.75 19.87 o
119.0 0.00 22.48 2.75 2.73 2.75 20.04 S
121.0 0.00 23.29 2.75 2.73 2.75 20.37 Tl
100.O

R 2 T N 2. 35 S,

PIPE CULVERT ANALYSIS COMHUTER PROGRAM Version 1.7 Copyright (c)1986

Dodson & Associates, Inc
(713) 4460-3787. ALl Right

, 5629 FM 1960 W., #3114, Houston, TX 77069
Reserved.
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Project No, 208
. Sheet No. of

calculated by Date

\ vEIR nou? COMPUTAT 1ONS

LOCATION/DESCRIPTION:

CP_PES Py < Pudie

CROSS SECTION PARAMETERS: FILENAME: PESRAIL.SEC

Mo. of Cross Scction Points: iojnad_'il-opoom%%ﬂ-ﬂnx Elev.: 54.09
Bank Stations.......... teft: 0.0 “Right....: 220.0-Min Elev.: 52.55
Encroachment Stations..left: = 0.0 Right....: Weir Cocf: 2.800 v~
CROSS SECTION POINTS - Elecvations & Stations in feet:

No. Elev. Sta. No. Elev. Sto. No. Elov. Sta.

1 52.55 « 0.007 2) 53.00~  58.00 3)  53.29~ 124.00<
4)  54.09.~ 220.00~ :

COMPUTED PARAMETERS:
WSEL(ft) a(cfs) Himax(ft) H:ave(ft) TH(ft) A(sf)

53.00 19.6  0.45 0.23 58.0  13.1
.1.50 144.1 0.95 0.46 149.2 68.1

4.00  424.8 1.45 0.75 209.2  157.7
NOTES:




Project 5'\12@-:‘. MF.IL\V

Preject No, 203

Sheet No. of
. Calculated by Date

WEIR FLOW)COMPUTATIONS

LOCATiON/DESCRIPTION:

e C\? PES y ﬁ\"t\ﬂ <autia cf- R.L2.

Niversion o basi~ PE_‘(\

A

CROSS SECTION PARAMETERS: FILENAME: PESROAD.SEC

No., of Cross Section Points: 8 /Bod—s-hpoMMMax Elev.: 55.43
Bank Stations........ ..Left: 0.0~ Right....: 95.0"Min Elev.: 51.09
Encroachment Stations..left: 0.0 Right....: Weir Coef: 2:650-/
CROSS SECTION POINTS - Elcvations & Stations in feet: D
No. Elev. Sto. No. Elev. Sta. No. Elev. Sta.

1) 52.55 0.00- 2) 52.017 0.1073) 52.017 3.50~
4) 51.09 ~ 6.00~ 5) 51.28 - 14.50~ 6) 52.20~ 38.00 —
7) 53.73 - 61.00 - B8) 55.43 -  95.00 ~

COMPUTED PARAMETERS:
WSEL{ft) Qcfs) Hemax(ft) Hs:ave{ft) TW(ft) A(sf)

51.50 5.0 0.41 0.23 15.2 3.5
..oo 30.8 0.91 0.50 29.4 14,7
.50 87.4 V.41 0.79 42.5 33.8
53.00 174.5 1.91 1.14 50.0 56.9
53.50  291.6 2.41 1.46 57.5 83.8
54.00  440.0 2.91 1.73 66.4  114.6
NDTES:
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Stead Baiin PEG
24" CMP IE= 22.32 7

Elevalion chlv Qroad . Qrail Qlotal
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PIPE CULVERT ANALYSIS

COMPUTATION OF CULVERT PERFORMANCE CURVE

May 11, 1999
Stead Basin PE6 ~
24" CMP under Railroad -~

_____ == P T T p—— T

PROGRAM INPUT DATA:

DESCRIPTIGN VALUE
Culvert Diameter (feet) ... ireneececancnnencaacrncaannas 2.00 d
FHWA Chart Number (3,2 0F 3)ueueeceenracneranceancoanens 2 -
Scale Number on Chart {(Type of Culvert Entrance)........ 3
Manning®s Roughness Coefficient (n-value)............... 0.0240 7
Entrance Loss Coefficient of Culvert Opening............ 0.80 /
Culvert Length (feet) ..ot iiinieiienencsncssnasannes 85.0 —
Culvert Slope (fecet per foot)..seeveriesrersrnnsnnsrarens 0.0581 /
PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at  Outlet
Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control  (ft) (ft) (ft) (fps)
45.0 2.00 12.42 14.19 2.00 1.97 2.00 14.32
46.0 2.00 12.93 14.96 2.00 1.97 2.00 14.64
47.0 2.00 13.45 15.75 2.00 1.97 2.00 14.96
48.0 2.00 13.99 16.56 2.00 1.98 2.00 i5.28
49.0 2.00 14.53 17.38 2.00 1.98 2.00 15.60
50.0 2.00 15.08 18.21~ 2.00 1.98 2.00 15.92
51.0 2.00 15.65 19.07 2.00 1.98 2.00 16.23
52.0 2.00 16,23 19.96 2.00 1.98 2.00 16.55
53.0 2.00 16.82 20,83 2.00 1.93 2.00 16.87
54.0 2.00 17.42 21.73 2.00 1.99 2.00 17.19

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069

(713} 440-3787. ALl Rights Resecrved.
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Project No.
Sheet No. of

. Calculated by Date
,UEIR FL&&CDHPUTMIONS C F

LOCATION/DESCRIPTICON:

B:\'r_l’] "~C-'\"i"“’\ i uﬁ"‘“’ o Pe 7

CROSS SECTION PARAMETERS: ' FILENAME: PEGROCAD.SEC

No., of Cross Section Points: G’GMMMM Elev.: 44.05

Bank Stations.......... Left: 0.0 Right....: 18.0 Min Elev.: 40.30 —

Encroachment Stations..Left: 0.0 Right....: Weir Cocf: 2,650
welr_ Loci: e.000

CROSS SECTION POINTS - Elevations & Stations in fcet:

No. Elev. Sta. No. Elev. Sta. No. Elov. Sta.

1 41,78 0.00 -~ 2) 61,24 — 0.10 773) 4126 2.50
4) 40,47~ 5.00-7 5) 40.38~  14.007 &)  46.05-" 18.00"

COMPUTED. PARAMETERS:
WSELCFt)  Q(cfs) Hzmax{ft) H:ave(ft) TH(FL) A(sf)

40.50 0.5 0.12 0.07 9.2 0.7 . la e “f'f-"(
41.00 11.5 0.62 0.51 11.4 5.8
.50 32.6 1.12 0.83 15.2 12.6
‘.oo 63.5 1.62 1.29 15.8 20.3 .
42.50  102.2 2.12 1.74 16.3 28.4
NOTES:




Project ES-\ED\A MCK“U—
D

Project No. oR
. Sheet No. of
Calculated by Date

WEIR FLOW COMPUTATIONS

LOCATION/DESCRIPTION:

@ C:QC> /::!EFA(

2.7 Pafte /‘F}p Rul )
CROSS SECTION PARAMETERS: FILENAME: PEGRAIL.SEC
| No. of Cross Scction Points: 4 Bed=Sloupuz0:00010 Max Elcv.: 42.47
3 Bank Stations.......... Left: 0.0 “Right....: 224.0"Min Elev.: &41.7B
Encroachment Stations..lLeft; 0.0 Right....: Weir Coef: 2.800%
L S
CROSS SECTION POINTS - Elevations & Stations in feet:
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta.

1) 41.78°  0.00~ 2)  41.93 © 15.00 " 3)  42.08° 109.00~
4)  42.47°7 224.00°

COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) Himax(ft) Hiave(ft) TW(ft) A(sf)

42.00 3.3 0.22 0.06 58.9 3.7
2.50 151.4 0.72 0.37 224.0 82.1
3.00 513.5 1.22 0.87 224.0 194.1

NOTES:

‘%



