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1.0 INTRODUcrORY SUMMARY

The purpose of this addendum is to respond to a question that the Flood Control District
of Maricopa County has raised in regard to the flow capacity of Reems Road and its effect
on the design flows for the Dysart Drain Improvement Project. The hydrologic model used
for the Project (Concept Design Study Selected Alternative, dated August 4, 1993) predicts
a flow of 2290 cfs in Reems Road which was assumed to be captured in the proposed
detention basin. The concern is that, if Reems Road can not contain the 2290 cfs, flood
flows could potentially breakout upstream and bypass the detention basin. If this were to
occur, peak flows might enter the downstream channel without the attenuation effects of
the detention basin, which may exceed the capacity of the channel. Hence, the District's
question; Can flood flows breakout of Reems Road and, if so, will the breakout cause the
downstream channel capacity to be exceeded while the detention basin is underutilized?

To answer this question, a supplemental hydrologic analysis was performed which includes
breakout flows along Reems Road. This analysis, as described herein, results in a
recommendation for a collector channel to extend upstream from the detention basin. The
recommended channel has a capacity for 840 cfs and is 1/2 mile in length; parallel with and
1/2 mile east of Reems Road from the south side of Olive Avenue down to the basin.

It is important to understand that Reems Road collects a significant amount of stormwater.
It is different from a typical County roadway in that it was constructed with an inverted
crown to convey runoff. In addition, the farm fields are bermed up approximately 2 feet
which adds to the roadway's conveyance capacity. The problem with relying on Reems
Road to convey large floods is that the District has no control over the quality of
construction or the height of the agricultural berms which help contain the flood flows.
Therefore, this supplemental analysis is based on a more conservative estimate of what can
be contained in Reems Road and also considers the case where the berms are breached and
wash out altogether.
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2.0 SUPPLEMENTAL HYDROLOGIC ANALYSIS

A supplemental hydrologic analysis was developed for the Dysart Drain Improvement
Project in order to detennine the effects on the Project design in the event that flood
flows split out of Reems Road. This modified HEC-l model is referred to as the Reems
Road Split Flow Model.

Reems Road was constructed with an inverted crown from Cactus Road to Northern
Avenue. Currently, the roadway drains into the existing Dysart Drain channel on the north
side of Northern Avenue. The hydrologic model for the Dysart Drain Improvement Project
predicts a flow of 2290 cfs in Reems Road that will enter the basin. The model asswnes
that there is only one location between Cactus Road and Northern Avenue where flow will
split out of Reems Road. This location is Olive Avenue. The split flow model incorporates
breakout flows at Cactus Road, Peoria Avenue, and Olive Avenue in order to detennine the
effects on the project in the case where less flow is contained in Reems Road.

2.1 HEC-l Model Modifications

The following paragraphs describe the modifications which were made to the Dysart
Drain HEC-l model.

Diversion at Reems and Cactus

A diversion was added at the intersection of Reems Road and Cactus Road. The
Dysart Drain model assumed that all of the flow that reaches this point of
concentration will flow south in Reems Road. The added diversion causes the first
240 cfs to flow south in Reems Road while the remainder flows southeasterly across
the agricultural fields to the east. The basis of the 240 cfs is the approximate
capacity of Reems Road just south of Cactus Road (refer to Appendix A for
capacity calculations).
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Diversion at Reems and Peoria

A diversion was also added at Reems Road and Peoria Avenue. As was the case at
Cactus Road, the Dysart Drain model asswned that all of the flow that reaches this
point will flow south in Reems Road. The added diversion causes the first 1000 cfs
to flow south and the remainder to flow southeasterly across the farm fields east
of Reems Road. The approximate flow capacity of Reems Road is 1000 cfs at a
depth of 2 feet which is about 1/2 foot below the top of the berm (refer to Appendix
A for capacity calculations).

Diversion at Reems and Olive

The diversion at Reems Road and Olive Avenue was modified to reduce the flow
conveyed in Reems Road as well as Olive Avenue. The Dysart Drain model predicts
a split flow of 2290 cfs south in Reems Road and 1630 cfs east in Olive Avenue.
The modification to this diversion causes the flow to split equally between Reems
Road and Olive Avenue. Then another diversion is added which causes flows in
excess of the capacity of each roadway to breakout and flow southeasterly. The
approximate flow capacity of Reems Road and Olive Avenue is 1000 cfs and 240 cfs,
respectively (refer to Appendix A for capacity calculations).

The stormwater that breaks out of the roadways and flows southeasterly is routed
to the proposed detention basin. This routing asswnption is based on the addition
of a collector channel north of the detention basin which will collect and convey
breakout flows to the basin (refer to section 3.0 of this addendwn).

Subdivision of Sub-Basin 194

Sub-basin 194 was subdivided further into three sub-basins (l94A, 194B, and 194C)
to reflect the location of the proposed detention basin and the proposed collector
channel (see the following exhibit).
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2.2 Results

The peak discharges from the Reems Road split flow model are presented on the
following exhibit. A second exhibit is also included which presents the design flows
for Dysart Drain. The HEC-l split flow model (DYSMODIA.24) is included in the
back of this report on diskette.

The results of the split flow model indicate that 840 cfs will breakout and flow
across the farm fields southeast of the intersection of Reems Road and Olive
Avenue. In addition, significant breakouts occur along Reems Road at both Cactus
Road and Peoria Avenue. The following paragraphs describe the effects that these
split flows have on the proposed detention basin and the downstream channel
improvement.

Effect on Detention Basin Volume

Inflow to the detention basin is reduced in the split flow model which results in a
13% lower storage requirement of 384 ac-ft compared with 440 ac-ft in the design
model. The design storage at the spillway elevation is 600 ac-ft.

The 384 ac-ft requirement is based on the assumption that the 840 cfs breakout at
Reems Road and Olive Avenue will be collected and conveyed to the basin. Refer
to section 3.0 of this addendum for a description of the proposed collector j:hannel
required to ensure that these breakout flows reach the basin.

Although the split flow model results in a lower storage requirement, it is
recommended that the concept design storage volume of 440 acre feet be
maintained along with a freeboard capacity to the top of spillway of at least 25%.
This would result in a storage volume of 550 acre-feet at the top of the spillway.
The freeboard capacity is necessary to provide flood protection for the uncertainties
in the direction of flow caused by diversions in the watershed, such as; Reems Road,
the railroad, irrigation ditches, and other roadways. For example, farmers could
raise the height of the berms along Reems Road which would significantly increase
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flood flows to the detention basin. The freeboard capacity provides protection
against such events. The freeboard capacity also provides some flexibility in the
design of future flood conveyance structures that may discharge to the basin. For
instance, Reems Road conveys flood flows, therefore, any future improvement of
the roadway would, most likely, include a flood control channel that would be
designed to contain, at a minimum, the current capacity of Reems Road. The
freeboard capacity would provide the flexibility to construct such future projects.

Effect on Detention Basin Inflow Peak Discharge

The split flow model results in a 28% reduction in the total combined peak inflow
to the basin; 1700 cfs compared with the concept design inflow of 2350 cfs. This
peak inflow, however, does not reach the basin at one location. The concept design
calls for inflow spillways at the southwest corner, the northwest corner and the
northeast corner of the basin. In addition, the concept study called for berms along
the north side and west side in order to collect sheet flows and convey them to the
inflow spillways. These proposed spillway locations, along with a means of
collecting sheet flows, should be provided in the basin design.

The split flow model predicts peak inflow discharges of 840 cfs at the northeast
corner of the basin, 1000 cfs at the northwest corner and 600 cfs at the southwest
corner. Unfortunately, with the exception of the collection channel at the northeast
corner, these peak discharges are not all well contained points of concentration.
Instead, they are a combination of flow in Reems Road, flow along Northern
Avenue, flow in the agricultural fields along the west side of Reems Road and sheet
flow from the west. Consequently, there is a considerable amount of uncertainty
as to the exact location where the runoff will reach the basin. Therefore, the basin
design requires a means of collecting flows along its north and west sides. The
following is the recommended inflow capacities for the basin:

• Inflow Spillway at Northeast Comer
Inflow capacity should be equal to the capacity of the collector channel
which is 840 cfs with one foot of freeboard.
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• Inflow Spillway at Northwest Corner
This spillway should be designed for the capacity of Reems Road which is
1000 cfs. This flow includes approximately 700 cfs in Reems Road and 300
cfs in the agricultural field west of Reems Road. It is uncertain whether the
300 cfs will enter at this location or further downstream, therefore, inflow
capacity for the 300 cfs should be provided at this location and further
downstream along the west side of the basin.

• Inflow Spillway at Southwest Corner
The inflow spillway at the southwest corner (Reems Road and Northern
Avenue) should be designed to accept, at a minimum, the flow along Northern
Avenue (approximately 120 cfs) plus half of the runoff from sub-basin 193
(approximately 275 cfs); for a total of 400 cfs.

• Sheet Flow Along North Side of Basin
The collection system along the north side of the basin should be designed to
accept 1000 cfs. This would provide adequate protection in the event that
the berms on Reems Road entirely wash out and the capacity of the roadway
(1000 cfs) flows southeasterly to the north side of the basin.

• Sheet Flow Along West Side of Basin
The collection system along the west side of the basin should be designed to
accept the 300 cfs described previously (refer to inflow spillway at northwest
corner) plus one half of the runoff from sub-basin 193 (275 cfs). Total
recommended capacity equals 600 cfs. It should be pointed out that the
capacity of the inflow spillway at the southwest corner of the basin is based
on the assumption that this 600 cfs is captured along the west side of the
basin before it reaches Northern Avenue. If it isn't captured along the west
side of the basin, the spillway at Northern Avenue (southwest corner) should
be upsized from 400 cfs to 1000 cfs.
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Effect on Dysart Drain Channel

The split flow model results in a reduction in the channel peak discharges for most
of the length of the channel. From the basin outlet downstream to the inflow
spillway, west of El Mirage Road, the peak discharges are 3% to 23% lower than the
design flows. From the inflow spillway out to the Agua Fria River (about 1/2 mile),
the flow is increased approximately 15%. This increase is due to the fact that most
of the flow that splits out of Reems Road, at Cactus Road, will be collected in the
natural channel that enters Dysart Drain at the inflow spillway.

A backwater computation was done to determine the effect of the increased flow
downstream of the inflow spillway (refer to Appendix B). The results indicate that
the water surface elevation rises a maximum of 0.70 feet. This rise in water
surface elevation takes place at the downstream end of the channel where there is
considerable freeboard. This reach of the channel is being excavated substantially
which results in 5 to 10 feet of freeboard from the top of channel lining to the top
of bank. Also, the 0.70 foot rise can be contained in the freeboard of the lined
channel.

The results of the backwater computation also indicate that there is no increase in
water surface elevation in the critical area downstream of Litchfield Road where
there is limited freeboard.

No backwater analysis was performed for the reach upstream of Litchfield Road
because the peak discharges are lower in the case of the split flow model.
Therefore, the water surface elevations can be assumed to be lower.

7
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3.0 DETENTION BASIN COLLECTOR CHANNEL

A new collector channel feature is proposed to be added to the project. The following
exhibit shows the location, size and profile of the new channel. It is located parallel with
and 1/2 mile east of Reems Road from the detention basin upstream to Olive Avenue.

The purpose of the channel is to capture flows that breakout of Reems Road and convey
them to the basin. The channel will ensure that all of the flood flows which concentrate
at Reems Road and Olive Avenue will reach the basin (with the exception of the 240 cfs
which will flow east in Olive Avenue).

The channel is designed to convey 840 cfs. This flow was identified in the split flow model
as that runoff which would exceed the capacity of Reems Road and Olive Avenue and flow
southeasterly across the farm fields. The breakout flows will result in wide, shallow sheet
flooding and will enter the channel in several locations. Consequently, there is no need to
design the entire channel for 840 cfs. Therefore, the channel design peak discharges were
reduced upstream of the basin (refer to the following exhibit). Also refer to Appendix C
for the channel backwater analysis.

The channel was designed with one foot of freeboard. Therefore, the channel full capacity
is greater than 840 cfs. The extra conveyance provides added insurance of capturing flows
in the event that the benns on Reems Road wash out and much greater flow breaks out to
the southeast.

10
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3.1 Cost Estimate

The following is the construction cost estimate for the proposed collector channel.

DETENTION BASIN COLLECTOR CHANNEL
COST ESTIMATE

DESCRIPTION QUANTITY UNIT COST COST

Channel Excavation 15,300 C.Y. $1.50/C.Y. $23,000

Gunite Channel Lining 12,200 S.Y. $12.00/S.Y. $146,400

Crossings for Farm Roads and JOB $50,000/Job $50,000
Irrigation Ditches

Drop Structure 1 Ea. $7,500 $7,500

CONSTRUCTION COST $226,900

Right of Way (l00' x 2640') 264,000 S.F. $0. 15/S.F. $39,600

SUBTOTAL $266,500

20% Contingencies $53,300

TOTAL COST $319,800

12



Tn.~
~OUP

Inc.

4.0 RECOMMENDATIONS

A. A new collector channel feature should be added to the project that will collect and
convey Reems Road breakout flows to the detention basin. The channel should
extend approximately 1/2 mile from the detention basin upstream to the south side
of Olive Avenue and should be constructed along the mid-section line, 1/2 mile east
of Reems Road. This proposed alignment is parallel with the east edge of the basin
which will maximize the runoff collected by capturing flows that might breakout of
Reems Road upstream of Olive Avenue.

The capacity of the channel should be 840 cfs at the detention basin inflow
structure. The capacity can decrease upstream of the basin since not all of the flow
will be captured at the upstream end. Rather, the breakout flows will result in
wide, shallow sheet flooding which will enter the channel in several locations. The
recommended design flows decrease from 840 cfs at the basin to 400 cfs at Olive
Avenue (refer to section 3.0).

The channel should be designed with one foot of freeboard. The freeboard will give
the channel additional capacity to convey flows in excess of 840 cfs. This will
provide extra capacity for the case where the berms on Reems Road wash out which
would result in a breakout of more than 840 cfs.

B. There should be three major inflow spillways at the detention basin as shown in the
concept design. In addition, as described in the concept design, there should be a
means of collecting sheet flows that reach the north and west sides of the basin.
The following is the recommended inflow capacity for each location.

Location
NE Corner of Basin, 1/2 Mile East of Reems Rd.,
at Collector Channel

NW Corner of Basin at Reems Rd.

SW Corner of Basin at Reems Rd. & Northern Ave.

13

Inflow Capacity
840 cfs

1000 cfs
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Sheet Flow Along North Side of Basin

Sheet Flow Along West Side of Basin

1000 cfs

600 cfs

The above inflow capacities are an estimate of the flows that might reach the basin
and provide a certain amount of redundancy to account for the uncertainty in the
capacity of Reems Road and the location and magnitude of sheet flows from the
west. (Refer to Section 2)

c. It is recommended that the concept design storage of 440 ac-ft be maintained along
with a freeboard capacity to the top of spillway of at least 25% which results in a
design storage of 550 ac-ft to the top of spillway. The split flow model indicates
that only 384 ac-ft is required. However, as explained in this addendum, there is
considerable uncertainty in the amount of flow that Reems Road and other
diversions in the watershed can contain. For example, farmers could raise the berm
elevation along Reems Road another foot which would significantly increase flow
to the detention basin. If this were to occur, the extra storage capacity would be
available to contain the flood flows.

It is also important to maintain the design storage so that potential future flood
conveyance facilities along Reems Road would have adequate outfall capacity. As
part of the White Tanks/Agua Fria ADMS, The WLB Group has analyzed alternative
drainage schemes for the study area. One of these alternatives includes a channel
along Reems Road that would discharge to the detention basin. The preliminary
analysis indicates that a storage volume of approximately 550 ac-ft would be
required. Therefore, providing a basin with less than 550 ac-ft could put
unnecessary constraints on future flood control projects.

D. The design peak discharges for the Dysart Drain channel should be maintained. The
split flow model indicates that the 100-year flows in the channel may be 3% - 23%
lower than the design flows for most of the length of the channel. It seems
reasonable to maintain the additional capacity to provide extra conveyance for the
uncertainty in flow direction described above. Only in the last 1/2 mile of channel
does the split flow model predict higher flows than the design peak discharges. In
this reach there is more than adequate freeboard to contain the increase in flow.

14
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c:,r a 2;74. 5 '-J~' 3 70, r 332. 2 0 0 50:.Jf!J.: L' c.e .. Q

S, ..,
L ij 035 OiS 070 000 00 '3. 71.f

O. (t 0 R. it U'--,
C(.• 57 c,-,e ,iC

,-,,, -J') 1. dC:J. e,.;

PAGE

I
'*f***f*f.*f.********ff.****f.***********
HEC-2 WATER 9jRFACE PROFILES

VersioN 4.&.2; May i9S1
'*f.***f.f.f.f.**f.f.**f.******f**f.f.****f.f.*f*

THIS RUN EXECUTED 15NOV93

TITE- ASTERISK (f) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

1000,00

SUMMARY PRiNTOUT

I
SECNO

1.000

r,
ti C:~JSEL

2.01

85TA STeHL STeHR ENDST DIF~JSX TOPwID DEP-H

40. 00 tlt.:. (10 c·-,e OC: 00 501. 57 .:' (\1
.JC:J .. W:..' ~~ '.'.l

ELMIN

.00 35.34

VCR

6.17

'I 15NOV93 09:59; 19 PAGE

SUMMARY OF ERRORS AND SPECIAL NOTES



I: Version 4.6.2; ~ay 1991

*
* 503 SECO\D STREET~ SUITE D
f DAVIS, CALI~ORNIA 35616-4687

f RUN DATE TIME 10:09:2i *

·· .. REEM§ ROAD

\:' Xf,

v
f,

',' XA

xxxxm
v v
J, .I..

X X
."f,

xv XXX XX XXX:)~ X:"

X X '~i

f.

X 'oJ
l.

XXXX v
A

" ,.
f. "
X X

XXX v " \'V xrmf. f, !, f,

xxxxx
x

Olive Ave. to Det. Basin
Q - 1000 cfs
xxxxx

15NO'·i93

THIS RUN EXECUTED 15NOV33

PAGE

10:0'3:21
~f.fff.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.ff.f.f.f.

HEC-2 WATER SURFACE PROFILES

Iv'I~".,C;; -". 4 c. 'J. 'f.'y <QOit:r _~UII • u. i..., I td~ i J"JJ.

ffff.f.f.f.f.f.f.fff.ff.**f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f.f

T2

If'''''' J~J

2 NPRDF

INQ

2

1PLOT

NINV

PRFVS

IDIR

Vl-,~,-·ii

A.;JC.L"

STRT

004

METRIC HVH~S

AL.LDC

Q ~JSEL

2.0

CHNI!lJ

FO

TTRACE

J3 VARIABLE CDDES FuR SUMMARY PRINTOUT

42

.035

15NG'.j'33

SECNO

43

z !}/

1000
10

10:0'3:21

DEPTh

,::
1:.J

~5

53

CRIWS

f
• 1

WSELX

22

r.
',j

.i. 1

ES HV

54

}-iL

230

GLOSS L-BAN~, ELEV

PAGE 2



TI~lE

SLDRE

~PRDF

CfHV=

GLDB
VLDB
XLDBL

100 CEHV=

QCH
VCH
XLCH

300

QROB

XLOBR

ALOB
XNL
lTRIAL.

ACH
Xf~CH

IDe

ARDB
XNR
1[:C~~T

l"lDL

CDRAR

R-BANK ELEV
3STH
ENDST

If~ ~ IJj

.~SECNO 1 000

32E5 DIVIDED FL[r~4

1. 000
1000~O

00
003987

15NDV'33

2.18
.--;?7
c.:J,,-'.i..,

10:0'3~21

700.S
3.08

O.

.:.43
274~\2,

1" 09
o.

2.00
it\S
035

3"OB
77.1
015

251,.3
070

5

00

000
00

00
o

00
50

2.4~

PHGE

ff.f.f.*f.*f.*f.f.f.*f.f.*f.fff**f*******ff.f.****

HEC-2 wATER SU~cACE PROFILES

Version 4.b.2; May 1991
'f.f*f.*f.f.f.f.f.f.ff.f.f.f.f.f.f.f.f.f.f.f.f.f.**********

THIS RUN EXECUTED i5NOV33 iO~09:22

~TE- ASTERISK (f) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SUMMARY PRINTOUT

SECNO G!

1.000 1000.00

CWSEL

2.18

S-STA

2.41

STCHL

i5.00

STC:-iR

55.00

ENDS; D1FWSX TOPwlD

459.37 00 462.71

DEPTH

2.-ti 00 39.87

VCH

9.08

15NOV33 10:0'3:21 PAGE

SUMMARY OF ERRORS AND SPECIAL NOTES



f HEC-2 WATER SURFACE PROFILES
f

~ Version 4.b.2~ May 1331 *
-f f

Y. RUN DATE 15NOV33 TIME 22~4b;23 f.

Htffff.ffff.ffff.fff.fffffff.f.f-fff.ffff.fffffffffff.

/"XiXXXX XXiX
X 1,

X

;

X
X

X

l
X X
XX:~kX

* u. S. AR~Y C:DRPS OF ENGIr~f:EP';

* HYDROL[~IC ENGINEERING CENTER f.

T. bUS SECOND STREET! SUiTE D ~

f. DAVIS~ CALIFORNIA 5~blb-4b87 f.

7." (31E) 75£.-1104 f.

**ff.-fffff-ffff.f.fffffff**fffff.f.ffffffffff

. OLIVE AVENUE

Reems Rd. to Bullard Ave.

-"a. - 240 cfs

15NOV93

THIS RUN EXECUTED 15NOV93

PAGE

22:4f.:23

HEC-2 WATER SUk"F~E PRCfILES

Ver'Sion 4.&.2; May 1991
rf.rf.l+l+lfffflfff.ffffff.f*ff.*ffffllfff.

1..
i!

~

14

ICHECK

NPRDF

INQ

2

NINV

PRFVS

IDIR

XSECV

STRT

.0025

XSECH

METRIC HVINS

AL.L-DC

FO

2.0

ITRACE

.L1 VARIABLE CODES FDR S-:.JrJl1ARY PRINTOUT

53 21 '-"-,cc 54

.:!!

42

.07

4.5
2.0

240

540

.025

490
2.5
2.0

.
• 1

540
375
550

• :3

'..!

2.2

\)

435
570

1.7 490 o 510

22: 4E.:23 PAGE 2

r'l"i;'"
:Jt.L·"U DEPTh ,·;;r-,c

L..~~':.~ CRIWS HL



T _!~E

,-1",:"",'-
2LUr--C

*PROF

1 000

00

GLDB
1,.lLDB
XLOBi...

.-, ~--,

c. iC

42.5
..,c
loJ

0,

QCH

;;, ,."
f,LL-;:

300

.-, ~ .-,
c.. 1(.

3.31
o.

~JRDB

XLDBR

GO
; r
! b

o.

PLOB

2.00
5b. 7
070

ACH

IDL

2.26

ICDNT

14
. ,-,L..w

030

00

000
00

00

R-BANK

1 70
2,.00

392.40

15NOV93 22:45;23

THIS RUN EXECUiED 15NOV93

PAGE

22:4b:24

i
~,

**************f.f.f.***f**********ff.****
HEC-2 WATER 9jR=H:E PROFILES

IVersiu(, 4.S.2; May i3'31
**fffff*********fff*f.f.*f.f.***f*****f**

,~DTE- ASTERISK

SUMMARY PRINTOUT

f\T i r-r,
nl l...c,;-! OF CROSS-SECTION NU~lliER INDICATES ~ESSAGE iN SUMMARY OF EXROk~ LIST

SECND Q C~JSEL 58TA '·T'-; Ii STCHR ENDST D:IFWSX TOP;.JID DEPTH ELMIN 10*KS 'JCH~! Ltn\-

, 000 240. 00 .:' i2 ~;:j2. 40 4'30. 00 540. 00 i::.':C ~t:'
U~)

,~. 75 -' 12 00 24. 8'3 3. 7~
c.. ;.."'-'1..'. 1...J .r,:.,. c.. '_'.l

15NOV93 22:45:23 PAGE 4

SUMMARY OF ERRORS AND SPECIAL NOTES



APPENDIXB
Revised Backwater Analysis

for Dysart Drain



STANDARD STEP WPT~R SURFACE PROFILE

====================================================================

PROGRQM INPUT DATA~

DESCRIPT10N VALUE

Channel Side Slo02 - Left Side (hor'lzontal!vertical)~: r. 2.00
Chaf';ff2} Side SloC1e - Right Side (~~c(·-·i2(:ntal/ver~. lC·,jl). ~. 2~ 0(;
Ch;r(r~el 80ttO;il ~~idth \feet)r~~~;r.?~.... :~ .... ~ .. :,,"~:r," :0.0
ChC:J((iE'l FI0t~j-Line Elevation at. E;~.3{ting S~3.ti(i{! ~f22t).. ~052. 31
~·Jater· Su('fac2 EIF.,;atlon at St~U'-·t.ir·I~: 3t2.tiDn (feet)....... lUbe. /4

;·!- •.•.__ 1 ,-..i._l.~_ •• 1-1. __ "'\

L:i!dfHit'i ,:}~ti"".1UfJ \it:'t:~·j ... : •• ::r.":"~~'::~""I.. r. 1040.00

=========================================~==========================

PROGRAM RESULTS:

Nor·ma1 Depth \feet.) ~ : I ~ I .. : " ••• :: , •• , • I • " • =•••• :

CY'itical Death (feet) .. ~=:: .. :::.=~r •••••••••• :::t::::"'::I,,::::r

12~47

Vel \lelocity ~GL Sloc)E
(ftl (ft) \ft} (~.Q ft.) (fps) Head(ftJ (ft/ft)

2::351

.., :.,..., '4 i. ~:.J.

'.)" ~)"}.1 "i":".)

0::001782·-,I.·-'I:;'
L.."tCd

2.05'3

.-, .;r;-;.
L.. i J.,J

. !::'.-.
ii \.ole

11 8833S~ '39
350.821053.~;:

1100. (1

1040::0

1300.0
~ 400 t) 1053" 20 10EA.33 353,07

O~001227

0,001014

~ ii~"

J..C":'D

1.532
;~) 41

1U.B7

388.u ..
3'3&. S7

380 75__ 52

" -S4

1065,,04

1055.. B4)054.00

,,",;'.:'(',(;
'-'i... ..•, ..• ' '.'

1800.0

2400,,0
2800.0

====================================================================

DodSU{i & Associot.e=.~ :nc, ~ 7Cl~, ~"L. T:C\:';:2~ l~ ¥:07 ~ r:::\i.~::.tC'.~·i~ -;X 77:~rj2

~713) 895-B322. A ma~ja~ witn 2cuatlG0S &f~Q~ :ha;: is 2V2~~a~~e,
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STANDARD STEP WATER SGRFACE PROFILE
DecEmber .~ 1993

==================================~================~============~=~=

PROGRAM RESULTS~

DESCRIPTIDN ; lr" !"
'/HLUC.

Nor"mal De~~th (feet}:r"""."""""". ~ " " ~ ~ :: " :r • " " :r" ,. " , " " " " " , " • " c ~;:;

Cr-itical Depth ~fEet)" ... "."" .. "" .. " " .. ,t:>.:"",."" =" a .. """ .. ".""" 7.59

(ft) (fti 1ft)
Vel Velocity EGL Slooe

(ft/ft)

0,,000377
0.0003BB
0.. 0004:5

0,,580
0,,5S2

7" 17

E, E·.S

332.11

354. E,'3

329,,07

.·i'-.: i'..-"...''....'. ,...',:.

.; ~ L:'l:
il.,j.J

10.57

10&'3,,53

10S9.. '32

105-3" fA

11400" (}

12000~O

11S00.0

====================================================================



1100 1100

10,65

1055

1060

10YQ

1090

,.
1085-_..-

1080

1075

~
..

() .lQ70
-.J
It.I
<Q ..

a 1065
I-:.

~

112

1,9§9,

S·OaxJ4,YF/.

.1055

116

1559'
!lARK T

.,.G~.~~'/, -
., 1 ...6- ,..

~/J'ONA. \)5lo"

,510.//2 f{X)
E1.5784

510. /131/5
EI. 5789

120124

2~Ocf4 ....
Q=~crs

8

128

12

132

16

136

1095

.I
140

20

144

24

148

28

-------

152

32

156

3640

160

Q=2/5O<;:Fs

44

164168

48

172

5256

176

L-----
Hydraukc
Grade Line

180

1

60

*AFfer Subsidence

.* I?esu/f- ;/'"5?;I/fFI(J~i'1(J;li1

184

64

188

68

192

72

Q=655 cfs

76

196

80

200

J

84

204

88

208

Q=550cFs

212

9296

216

I

100

220

104

224

/f~------ ~ • £i~~'C8'CS ,- ... HGLIn Narlh .~ .~' ~
../ ~~__ _ i,rcpOJonLlning* Trapez Channe~ '0 ~ S

-___ ' (1) <0..f\~ '0 lQ

~~~~---- _~7_~~~='=~:_~~~'~~==~~~=~~~===~====~H;a;L;I;n;~:l:~~c:8:c~$~~~=~J~1~~~ *~ ~
Defenhonfusln) .,y~-& t\9l.f\~Y . ~--:::--~~- y - ~~-~_ ""--\ ~~. y.9\.·~'1· ;'I~ l()~

. ~C?5-" <.,y"<" "-H¢roai,c - ~;Q,i1\--~ I -- <i) 11' ~ ~
- Channel -is Grode Line u<;,l'f,· r--_____ __ ---____ n ~1'i3 ..

Sla 21<5150 S·OCOI086yl'I.- - Inverl, l/l- "I -----J J! ~ ..
EI. 79.00 S'OCOIQ56Y,~1. _, t---cxlsl PII'~' .. l~ CIj-';: . '"#ft'!!.'t-,

S OrY'> 12-1O;.s,5k640't!~A -______ A ,Sfo. 20lf65 • ....JlctJ6/'F1 '\ I CBC' II , ,,- .
SI0.20lfl5 S10./93fCO . S'OQJ/Cl:JS'yf"/ _ 1 .s~ 2·/ 'x6'><5K)' -~'''' r--...., \,ll.

EI. 77.16 EI. 7712 E/7623 Sfa /~fOO . . 7 1
- - CBCsNofEXISf.CBCs ~ ~J '(.6

S·QCOI3157fi. 0 s~ -... ................... -J.t_:::::!~~------:::_--- __
E1.74.92 ,-- n_ SIo.157126;·' ..... -.:.. "" '~qe/;< '~---_L7.. -y __. _

EI. 72.64SI0.15O..... M9 '9. oea.,-!.;, - _lie
~? ~~~

EI. 7l(3() ':Y,<jt \,.l\· . 01,"
0Q-i;.~. '(.6 IP

Sfo. /461CO . ..;.,;.?~( S10./30tCXJ
fl. 69.22 S/o.140t{X) . <b/,,-'Q" Q~A:<-~

El.66.76 Sfa/34laJ ~.

EI6303 QQM~.

~?-7'

SI0./26M5,
El.5930

108

228
..

---- - ~ ~-- --L{_ Channel Inverl *
~ S=0QX)4YFf. -~~-~,~------.,.---..... --:--r-- "'-

\ SIoJI2fOO '. \ -.-.---So=O/YYl.o... "'"7/= FLOOD CON~ROLC~ISTRICT
£1. 57.&1 ....' "YVU/ n: . .7\ OF MARIe PA UNTY

-L.... ,. ' 'Sfo.32ftiJ SI0.101:40 / \ ~ 1050 DYSART DRAIN IMPROVEMENT PROJECT

*:;::-/::'~~~W;f~!' HS4,64.. I .:152.91 ~L_ HYD~~~u~I~S~B~~~~;~~~T~O~?FILE
- .. - -,-- ..- - "_::._~;_;_,.::..:.:.c;; __::.::.~:-:-:-~"'_ -::--'- -- ...-.:-..... '.'.;1.',. ,- .'-"'--'~(~)~@&~--- ' ~I 1,045 O~TE~-~3 g3~, J(1;RI~l:t:-· I S':.o,EET 11~~:,tr\ 118~h

"1"1 ..... . ~ SCALE I' - 5' VERTICAL
112

232

1090

1095

1080

1060

1055

1085

1065

1075

1070

1065

1055

1.980

1050

1975

1045

1060

JQ79_

00:
I ~
0.. '"

o
>-
t-

V Z
>- 0
CD ;::

Z '=
Q~
"'-
~ 0

a:

o
>-
'::
v z
>- 0
CD ;::

Z '=
Q~
"'-
~ 0

a:

>.,
ci

x "
Z >-

...
<o

ciz

ciz

o
>
t-

U Z
>- 0
'" ;::
Z '=
Q~
"'-~ a
a:



APPENDIXC
Backwater Analysis for

Collector Channel
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11
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TRPPEZOIDPL CHANNEL ANALYSIS
STANDARD STEP ~ATER SjRFACE PROFILE

NOVEmber 2S~ :993

====================================================================

PROGRAM INPUT DATH~

DEseRl PT IDN

====================================================================

II

II

II

Channel Bot.t.o!!l Slope (feet DEt"" f!:!ot}"." .....•• = •••••••• ::

[!1arining" s HDijghrle~.s C:oefficlFflt (t"f-v2.lue).,.::." ••• 1; ••• : '"

Char(r"le1 Side Elope - Left Side (horizonta.l/ver-tical) ....

C~!a'(lflel Flo~·l-Lirje Elevatio'n at Sta-rti'(!Q Station {feet) •.
Water Surface Elevation at Starti~g Station (feet} •••.•.
Sta'r"'ting Cha'fmel Stat ic((; (feet)::" •• :: ~.""" ..':I."""""" l: '""""

0.0020

2.00

0,,00

PROGRAM RESULTS:
DES'CRI PT ION

Nor"mal Depth (feet), •• ,:t.z •• /I.,.,.,:t •• ., •• 3 ...... " ..... "" ... ". 3.72
C(·i tical Depth (feet} •• " lr ••••••••• /I ••• " • /I • 3 •••••• " • • • • • • 3/1 37

Station Flowli{!e WS Elev., Depth Flol-'J Ar'ea
(ft) (ft) (ft) {sq ftl

Vel Velocity EGL Slope
(fps) Head (ft) (ft/ft}

1

0" () 110i. 40 1104. 77 i
~'l SO. 20 '3. 31 1 34 i O. 002854".

40. (1 1101 4& i 4 ..",0:: :~,"7

~;= 53 S7. 50 B. £.2
,

i C,-, t\ 002285j,'\)-..! .. V{ 1 ,..Ie

100. 0 1i 01. 50 ; 105,. '-It:" i 55 99. I::r. Q 43 ; 105 O. 0021 49i L~t '-'I ....." U. i

2C~:~. G
,
101 80 1105. 4'3 ":'. cd ; .", ~ 05 Q. 31 ; 073 0" 0020E,;'.) ..:. i.

400, 0 1102. 20 ; 105. 32 .. 72 ~ ,~.; ,-,e B. 24 i 054 O. 0020iOi .....' ~ 1t) 1~ Jd

530. ,'"1 i th'-, r,- 110E.. 38 ~''''
-;.-, 102. i (I B. 23 i 05 .1 0" 002001~) i ~.IC. f c·a r:: ..

1020, (1 i 103. 44 ; 107. 15 ," 72 i fl') 12 B. 1)-;. ; 051 O. 002000i ". ...''-, L..'-' ,
Drop - 1300. 0 1i04. 00 1107" 72 .~:=

-;~, 102: t'-I a ,:,~, 1 051 0= 002000fC lC L'l: \... ....

S!-'rLd L

====================================================================
TRAPEZOIDAL CHAxNEL ANALYSIS COMPUTER PROSRAM~ Versi0~ 10 i {c) 133;
Dodson & As~,Gci2te=.~ Iric; ~ 7015 ¥L Tid~'~ell,! #i07~ HOiJ::.tof!:. TX 770'32
(712:) B35-8322= A fi13flilal ~'fith equat.ion::. ~. f}o~:,j chart. is aV3ilable~



TRAPEZOIDAL C~0NNEL ANALYSIS
STANDARD SiEP wATER SUR~ACE PRGF}~E

------------------_.._--------------------------------------------------- --- -_._-_.- - --_ .. - - -------- - -------_._- ---------------------------------

'; ROJDnf:2ss Coefficient (n-valuE).e .~ ... ~ .•.....
Cha~n21 S~dE 81002 - ~2ft Side ~horizG~taljvertic2l)

_. . - - . -, .. . ~ ..
;:;'t3;·-·t.l'f!~ :,.,:"',:r{~(;f'~~ ;jt.C;~·l(l"(i \teE:.I." = ••••••• # •••••••

O.G:;O

2=00
15.0

1107.00
1i lOs 37
1300.00

====================================================================

PROGRAM RESULTS;
DESCR1PTIDN

NcQ-'-m21 De:d:.h {feet) = =" I I::; = 1.:0- =.". =•••• "" •• "::;.;: •• ,,,,,.,,,.,,

Critical DeDth (TeEt) .

VALUE

-:. c:-:.
:"'.:,..l,,}

j. 1/

(ft)
Vel Velocity EGL Slooe

(ft/ft)

- 1325~O ~107=05 1110.4b 3=41
14:0.0 ~!07~22 1110,70 3$48

1800.0 1108~OO 1111.53 3.53

7t.~28

77 7Q
! i,,!W

B.07
7~H7

i" /1

1" 01 i 0.. 00227~1
0" gEl 0.00211S

0.324 0,,002004

====================================================================

D;::q::i~.Ct(; t· ~;SS(lr~;.re~.~ :r-;c.::: 70::; 1';' ; lC:~"!Eii.~ ~:075 Hc,us:.tcn~ TX TtOS2
;.713) 3'35-8.322:: ;~ ij1d"(:~jd~ ;·;ith 2G:.iat:O{:s g flo~'J c-har·t is a"i2ilable=



S:ANDARD S~E~ WATER SURFACE PROFILE

-----------_ .. _-_.----------------------------------------------------------------------------------------------_._------------------------

,I':"..; ;"
'lHLUC.

~il,:~{i(ti;-!gCs ~:Cdlgh(!es=. C:oeffici2(;t ((!-valu2)~,.~:~::r:., ••• :

Cha~ne} Side SIODE - Left Side (hGri2o~tal/vertical).:." 2,00
2.00

10.0
[:hdr((~el Floi.'l-Line Elevati!)fi at. StartirlO f:tatiufl (feet)".
~)ater' Sur'race Ele-vatiofl at Star'tiflg StatioF! (feet)""".""

110S~ 58
! oj ~ ':' i ~
.i '" ~=-" .l1..

20'30" 00

====================================================================

I
<.!.,...'":...'

C(itical Depth (feet)":,, r""."""."" ~""" •••••••• """":,,. "."

StatiDn F:owline WS Elevi Deoth Flow A~ea

(ft) \ft)
Vel Velc~city EGL Slone

(ftl {ft) {sq ft) (fD~,) Head (ft) (ft/ft)

; H. .i..'~ i ,-,

01 u._,lGJ~

O.0017e,;
(! 001585

o~oo_ss~

t, £25
(I E,35

i"j

-: i,
I 11

(;,84

7 11

5'3.7,3
£0.-2

-':-.=- ·-,r
,....it:'~ C. i:)

58.52

5f..27-:·r
,-,.C::C:

3,4E

_ -;.[
,,-'I ...':""

ii08~S3

LOB. 58

1lOS. SO

20'30: 0

- 2520,0
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