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1.0 INTRODUCTION

1.1 Objectives

The objective of this report is to provide the technical support

information required for plan approval by the City of Phoenix, City of

Glendale, and the Flood Control District of Maricopa County, for the

"Camelback Ranch: Levee, Channelization, and Retention Basin Plans."

This report provides the hydraulic, hydrologic, and geotechnical in

formation for the proposed levee system.

The report and addendum, titled "Camelback Ranch: Floodplain

Study and Conditional LOMR Request," were submitted to the Federal

Emergency Management Agency (FEMA) in January and May of 1988,

respectively. These reports were accompanied by the "Preliminary

Levee Design Plans" for Camelback Ranch. The condi tional let ter of

Map Revision (CLOMR) for the Camelback Ranch Project was obtained on

August 16, 1988. A copy of the CLOMR is included in Appendix IV.

1. 2 Location

The development, comprising of approximately 579 acres, is located

within Sections 18 and 19, Township 2 North, Range 1 East of the Gila

and Salt River Base and Meridian, Maricopa County, Arizona (See Plate

1) . The sit e is bounded on the north by the Bethany Home Road

Alignment (Extended) and on the south by Campbell Avenue. The Avenues

of 107th and 113th border the East and Vest sides of the project,

respectively. In addition to the aforementioned boundaries, the New

River and the Agua Fria River border the property on the North and

Vest sides, respectively.
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1.3 General Background

The New River .channel and watershed have been subject to major and

relatively recent changes upstream of the site. In accordance with

Flood Control Plan 5, proposed by the Corps of Engineers (COE) in

1975, Adobe Dam has been built on Skunk Creek (1982), a tributary to

New River; the New River Dam has been built (1984); and the Arizona

Canal Diversion Channel (ACDC) is currently under construction. In

addition, the New River channel, which parallels the Northerly

property line of Camelback Ranch, has recently been channelized by the

City of Glendale. As a result of this channelization, the Flood

Control District of Maricopa County (FCDMC) recently redefined the

floodplains of the New River (Ref. 6).

The Corps of Engineers (COE) has also redefined the floodplain

limits on the Agua Fria River, subsequent to the construction of

Camelback Road bridge and the newly developed hydrology (Ref. 4).

This data has been incorporated by FEMA in their floodplain maps (Ref.

4).

2.0 PROPOSED FLOOD CONTROL AND DRAINAGE IMPROVEMENTS

The proposed flood control improvements for Camelback Ranch are

shown schematically in EXHIBIT "A" and include the following:

A) A soil cement levee along the Agua Fria River and a soil cement

levee with channel improvements along the New River;

B) Interior drainage facilities that are comprised of a system of

permanent retention basins and basin bleed-off systems.

The Flood Control District of Maricopa County is currently in the

design phase of a New River channelization project that extends north

CVL-4-0208 -3-
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3.0

3.1

from approximately Bethany Home Road to Olive Avenue. At ap-

proximately Bethany Home Road, the FCDMC channelization project will

tie into the proposed Camelback Ranch improvements and the existing

Glendale Municipal Airport improvements. The FCDMC channelization

project is scheduled to move into the construction phase in late 1988.

HYDROLOGY

Agua Fria and New Rivers

The peak discharges used in this study correspond to those used in

the COE's study of the Agua Fria River (Ref. 4) and the recent FrS of

the New River (Ref. 6). The following is a summary of the peak dis-

charges as established by the COE, for recent studies of the Agua Fria

and New Rivers, and adopted by FEMA for recent floodplain mapping.

TABLE 1: Agua Fria and New River Peak. Discharges

Peak. Discharges (cfs)

Location 10yr. 50yr. 100yr. 500yr. SPF
Agua Fria River: Indian School 23,000 69,000 95,000 184,000 142,000
to confluence with New River

Agua Fria River: U/S of New 18,000 66,000 90,000 177 ,000 142,000
River Confluence

The discharges listed in Table 1 are for post Flood Control Plan 5

conditions, as proposed by the COE. Flood Control Plan 5 includes the

I
I

New River: U/S of Agua Fria River 12,500
Confluence

29,000 39,000 70,000 69,000

Adobe Dam, New River Dam, Cave Buttes Dam, and the Arizona Canal

Diversion Channel (ACDC).

I
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3.2 Interior Drainage Facilities

The elevated Camelback Road divides the project site into a north

and a south parcel, with respect to drainage. Approximately 175 acres

of off-site drainage area contributes to the retention facilities"lo

cated in the north parcel south of Camelback Road, the RID Canal

extends south along the east side of 107th Avenue (see Plate 2). In a

drainage study prepared for the MCPO (Ref 7) it was estimated that the

RID Canal has additional capacity for 150 cfs of storm runoff, in ad

dition, the study concluded that the RID Canal prevents storm flows

from crossing 107th Avenue (and entering the project site) during the

100 year event under present conditions. Therefore, Camelback Road

and the RID Canal prevent offsite flows from entering the project site

south of Camelback Road.

The proposed levee system will include interior drainage

facilities with capacity for the 100-year 24-hour event, generated on

both on-site and adjacent off-site drainage areas and one foot

freeboard. The proposed drainage facilities have been conservatively

designed for the worse case scenario; that is, the proposed interior

drainage facilities will have capacity to drain the lOO-year interior

drainage event into the Agua Fria River, during a coincident lOO-year

flow event in the adjacent river.

The proposed interior drainage facility configuration for the

project is shown schematically in EXHIBIT "A". As indicated in

EXHIBIT "A", a lined channel will be constructed to collect off-site

flows. This channel will be constructed as part of the onsite street

improvements. Hydrologic and hydraulic analyses for the proposed in

terior drainage facilities are included as Appendix I.
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4.0 HYDRAULIC ANALYSES - AGUA FRIA AND NEV RIVRR

4.1 Existing Conditions

The HEC-2 computer model was used to compute water surface

profiles for the Agtia Fria and New Rivers, for both existing and

proposed conditions. As discussed in Section 3.1, the computed water

The hydrologic computer model TR-20 (SCS) was used to evaluate

off-site and on-site flows corresponding to the 100 year - 24 hour

precipitation event. The model was also used to evaluate the reten

tion basin system. The results of the TR-20 model are summarized in

Plate 2 and given in Appendix I.

The hydraulic computer model YSPG (Los Angeles County Flood

Control District) was used to model the detention ba~in bleed-off pipe

systems. The results of the YSPG model were used to develop the

detention basin storage-discharge curves used in the TR-20 model (See

Appendix I).

The proposed detention basin system involves gravity bleed-off

lines for the basins north of Camelback Road and a pump station for

draining the south basin. The gravity bleed-off line for the Basins

#1 &#2 does not have a closure, since the inlet invert is set above

the SPF water surface elevation at the outlet. However, the gravity

bleed-off line for Basin #3 includes a check valve (flapgate) at the

outlet, since the inlet invert is set at only the 100 year water sur

face elevation at the outlet. In addition, the pump station discharge

line from the south Basin (#4) include in line check valves (See

Levee/Channelization Plans - Attachments).

I I
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surface profiles are based on peak discharges recently established by

the COE and approved by FEMA.

The cross sectional and topographic data used in this study are

based on the data used in the New River FIS (Ref. 6) and the COE

floodplain delineation study for the Agua Fria River (Ref. 4). The

limits of the hydraulic analyses presented in this study are as

follows:

A) The Agua Fria River from downstream of Indian School Road (Section

8.327) to upstream of the New River Confluence (Section 10.250);

B) The New River from the Agua Fria confluence (Section 9.718) to

upstream of Glendale Avenue (Section 120.0).

The 10-, 50- and 100-year water surface profiles for existing condi

tions are given in Appendix II.

4.2 Proposed Conditions

The major flood control improvements proposed as part of Camelback

Ranch include a soil cement levee and New River channel improvements.

The proposed channel improvements are a mirror image of the existing

Glendale .Airport channel improvements, as indicated in the Levee,

Channelization, and Retention Basin Plans.

The proposed flood control improvements have been modeled by

modifying HEC-2 cross sectional data to reflect the proposed

improvements. The 10-, 50-, 100-, 500-year and SPF water surface

profiles for proposed conditions are given in Appendix II.

4.3 Results

Computer model HEC-2 was used to compute water ·surface profiles

for the Agua Fria and New Rivers. The HEC-2 computed water surfa~e

profiles for existing and proposed conditions are given in Appendix

C!L
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II. Table 2 summarizes the computed water surfaces and the proposed

top of levee elevation. In addition,' the plans for the levee and

channel improvements include the water surface profiles for the SPF

and 100 year event.

More specifically, Table 2 summarizes the 100 year and SPF water sur

face profiles for existing and proposed conditions. The results listed in

Table 2 indicate the following:

a. The proposed levee system does not raise the £loodway water

surface profile at any location; that is, the proposed levee

system does not encroach on the effective floodway.

b. The proposed New River improvements significantly lower

floodplain and floodway water surface profiles.

c. Along the Agua Fria River, the proposed improvements raise

computed floodplain water elevations a maximum of 0.4' or ap

proximately 5 inches.

Across from the Camelback Ranch project site, a gravel mining

operation is currently operating on the west overbank of Agua Fria

River. Their permanent facilities are located outside of the

floodplain and should not be impacted by minor changes in the 100 year

water surface profile. More over, the proposed improvements do not

significantly influence computed water velocities; therefore, the

potential for erosion along the west bank should not be influ~nced by

the proposed Camelback Ranch improvements.

5.0 OPERATION AND MAINTENANCE PLAN

In accordance with section 65.10(b)(7) of the NFIP regulations

(ref. 2), an Operation and Maintenance Plan has been developed for the

C!L
CVL-4-0208 -9-
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TABIE 2: l\guaFria and New River: Water SUrface Elevations - 100 Year Event

Existing Conditions Proposed Conditions Proposed
. Floodplain Floodway Floodplain Floodway Top of Bank

Sec. No. IDeation WS Elev. WS Elev. WS Elev. WS Elev. Elev.
8.327 Agua Fria River 1013.1 1013.1 1013.1 1013.1
8.444 Near Indian School Rd 14.2 14.1 14.2 14.1
8.556 14.9 14.9 14.9 14.9
8.657 15.8 15.8 15.8 15.8
8.805 17.5 17.7 17.5 17.7
8.938 18.8 19.3 18.8 19.3
9.071 DjS Limit of site 20.1 20.8 20.3 20.8 24.6
9.198 21.6 22.2 22.0 22.2 26.3
9.266 22.6 23.1 22.9 23.0 27.3
9.374 24.1 24.3 24.2 24.2 29.2
9.384 camelback Road Bridge 24.3 24.5 24.4 24.5 29.5
9.453 25.5 25.6 25.6 25.5 30.6
9.518 26.5 26.4 26.6 26.4 31.6
9.628 27.7 27.9 27.8 27.9 32.9
9.718 Confluence 29.2 29.5 29.2 29.5 34.7
9.759 UjS of Confluence 31.6 32.2 31.6 32.2 -- •
9.884 33.8 34.7 33.7 34.7

10.009 35.0 35.9 35.0 35.9

New River
13.0 Beginning of

<l1annelization 31.1 32.0 29.7 29.9 35.4
20.0 32.5 33.4 31.8 31.8 37.6

26.8 33.9 34.6 33.1 33.2 38.8
32.6 35.3 36.0 34.3 34.4 39.6
38.0 37.2 37.3 35.4 35.5 41.1
45.0 39.1 39.1 36.9 37.0 42.8
51. 7 40.2 40.2 38.1 38.2 44.1
54.0 UjS Limit of site 40.4 40.5 38.6 38.6 44.5

R
59.0 Bethany Home Road 40.9 40.9 39.6 39.7
63.0 41.3 41.3 40.3 40.4
70.5 42.3 42.3 42.2 42.2
77.0 46.9 46.9 46.9 46.9,...
* Critical WS Elev.



Camelback Ranch Flood Control System. The Operation and Maintenance

Plan specifies the operation and maintenance activities, the schedul

ing and frequency of their performance, and the agencies responsible

for their performance. The Operation and Maintenance Plan is an at

tachment and bound under separate cover.

In accordance with NFIP regulations, all operation and maintenance

will be under the jurisdiction of the Flood Control District of

Maricopa County (an agency created by State law) and the City of

Phoenix (a community participating in the NFIP). The Operation and

Maintenance Plan specifies the agency responsible for the various com

ponents of the Camelback Ranch Flood Control System.

6.0 GEOTECHNICAL INVESTIGATION

The proposed levee system is protected by 8-foot thick soil cement

bank protection, except along Campbell Road. The portion of the

proposed levee system adjacent to Campbell Road is an earthen embank

ment without soil cement, since this portion of the levee is in a dead

water area and is not subject to high velocities.

Along the Agua Fria River, the proposed levee system is located on

the east overbank outside of the designated floodway. This portion of

the levee will only be impacted by a relatively high magnitude flow

event corresponding to releases from the Lake Pleasant Reservoir lo

cated approximately 20 miles upstream of .the project site.

Along New River, the proposed improvements include widening the

existing main channel from approximately 400 feet to approximately 800

feet ~nd construction of the soil cement levee. The proposed improve

ments significantly reduce flow depths and velocities.
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7.0 CONCLUSIONS

Based upon the results of the study and the Levee, Channelization and

Retention Plans, it can be concluded that:

A) The proposed levee system and New River channel improvements can

remove the Camelback Ranch development from the 100-year event

floodplains, of both the Agua Fria and New Rivers.

B) The. proposed improvements do no~ adversely impact the 100-year

floodway (or base flood) water surface profile.

The mass of soil cement bank protection and relatively low per

meability of soil cement bank protection enhance the stability of the

proposed levee system. In addition, the' levee system proposed as part

of this project is consistent in design with the existing and future

soil cement bank/levee projects (by the corps of Engineers and the

FCDMC) upstream and downstream of the project site. Immediately

upstream of the project site, the FCDMC is currently in the design

phase of the New River channelization project involving soil cement

bank protection. Approximately 0.5 miles downstream of the project

site, several miles of Agua Fria River have been channelized using

soil cement bank protection.

Included as part of this report is a "Geotechnical Investigation

Report" (Appendix III). The geotechnical report includes engineering

analyses that evaluate embankment/foundation stability and the

potential for settlement of the proposed levee system. The analyses

-presented in the "Geotechnical Investigation Report" are in accordance

with Section 65.10 (b)(4) and (b)(5) of the NFIP regulations (Ref. 2).
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~ 150.00 15.58 4.2.9 19.829 17.0 2.40 0.090 19.919 0.00 1.318 3.00 O.De ~.,., a ~.uo

16;

o.eot'

0.00

O.;~lJ :l.Ge3.'10

1.545

1.3180.30

0.01

1'.8910.0'0

• 0~OS54

2•• '17.019. 8 ill4.30115.50
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173.H 0.00154

138.60 0.00154

1818.!l8

'II.: yALL EXIT C.CJ
liD

(";11 100.00 15.50 4.3111 1'.801
f,z" .

~ j" 50.00 0.00160 .0~0766 0.G4 1.834 !l.oe

"lJr" 'I'"~ ,,: 150.00 15.58 4.259 1'.839 " 23.;) 2.83 0.12/t 19.963 0.00 1.435 3.ll0 l!.ij~ '.l.C~ ° ~.~O
)( Iii
C, u:

,:::-.'---lr 6"'C"-.0"'0;;--'""1"5....-:6'"'0;;---:/t·.""'2"6·5,---·1...9-.8...6"'5;;-----,2"'.);-.--,0...-"2'."8""3--.,0-.1:;-2..4...--·1"9;-.'9"8;;;9,--....0'."0...0--,-1-.4"":!'r.5.--------,.3-.n"j);,---,j)••-,(l"J,--;;~'.-;;o-;;c-....e-...c-.F!0;;--
( '1>.

i,," 1658.08 0.0015/t .'0&76.1 1.26 10857 ~.Oll
'u
u i

I

'"~ lli~--~3"'"'19;;--. 5""2;;---0:-.j)ftO""'1;-:5"'"/t...--------------------."0"0...0""7·1::.2--"""'0·.-;2"'3;-----------,1".--,8;-;;5""7.---------,O'.'9"'a;--------

. '.;-e~~'. 21;
.. :':"oS HI 2137.60 18.65 2.721 21.372 20.0 2.97 0.137 21.50'J 0.00 1.U5 3.00 o.oe !I.OO 0 0.90

. . )( lei

C,." ":

lO.__-,.,..,.-;;-:-_--,;-;;-....,:-_.......".,..--_-...-~;;__--..."'...-..--;-;--;;--....:;;--...,.......,""';___.'"";;__-......,....------~""--:,-..,.---",-,~--;;--..-7ft--
i" 2311.04 18.92 2.560 21.47'J 20.0 3.11 0.150 21.629 Ii.OI) 1.435 3.00 O.H ;~.'ll "- c.co

"·1
t. In

1_'I~~ 2:::::: 0.::::: 2.~27 21.576 2~.0 3.26 .0::::: 2::::1 0.00 1.435 1.857 3.00 ~.~n :::: 0 0.00
JI!

JI'~,-,---.-h·o..--.Ir.2.--,0:;-.'""O·0·1"5""'/t...-------------------....0::.0.,O.,82..7..-----;0.....·1"2;-----------,1;-.--,8;-;;5'"7;----------;l.';-••I)..r,--------

1: ":"oS '" 2600.07 19.37 2.310 21.675 20.0 3.42 0.182 21.857 0.00 1.435 3.90 O."~ G.CO G 0.00
X ,..

C

"..

:::'---,2..7..3;-;8;-.-:6'"'<7.---·1...9-.;;-5"8--.2·.·2'"0"'5--:2...1;-.....7'"8c::4---:2..0:;-.-;G.--y3-."'59..--..0:-."2"l!-!l--,2...1-."9""874-...~-,.O..0...--·1-.743'"'5.-------.3:-."0"o--:n:;-.-:(l"r'·--r-.nonO-'O'---;;j)·.7.C"O-
;u,

i" 146.14 0.00154 .01;1023 0.15 1.857 ;).Otl

1··
" 2884.81 19.80 2.109 21.913 20.0 3.71 C.221! 22.133' 0.00 1.435 3.ac; !l.r.~ lJ.!lC l: 0.00

1:
~
'<

Q.

:4'
""---:1..61"i8·.'8~?;--ftO-....OftC·15l1<"4r-------------------.·0'"C"1·1·~76--"0:-.·la'J-----------'1-'.!lSi

'.

"

ir;tfo

~.,,------------------------------------------------
;"

(,------------------------_.:..-_-------------------.------
•
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F0515F
VATER SURFACE PROFILE LISTING

CAMELBACK RANCH: 36- BLEEDOFF LINE FOR HORTH EASINCS)
lCO YEAR EVE~T WSEL AT OUTLET IS I,.B
HJY 1'89 CSD36A)

PJGE 2

,.l.i:.'J------------------------------------------------------------------------'-------------

STATION INVERT DEPTH Y.S. Q v~--VtL- ENERGY SUPER CRITICAL HGTI BASEl zL. NO AVePR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH OIA 10 flO. PIER

LlELEH SO SF AVE HF NORH DEPTH ZR
••••• * ••• ** ••••••• *••••• *** ••••**.*••••••• ** •••••••••• ** •• *~***••••*.*.* •••*.**.*.*•• ** ••*.*.****.*••***.***.****.*~.*.*••••*.*••• *

.;;JU;JoJ.D,J 20. n1--2-:02J 22.1185 2(1.0 3.'5 0.2"2 22.327 o.OD 1.\35 3.G !) ~ •r.!l J.:)O 0 C.CO

"' .. II' ·A A A 1'll",1C. . 001288 P.3li 1.851 ~ .GO

328\. li7 20.42 1.937 22.357 2G.O \.14 '1.266 22.623 C.00 1.\35 3.ll' '0. ~ C ,.I!~ C O. :10

w''''''''-J v • ., ..... ...,"T .::::a32 1!.54 10857 r .e-~

.. ,,," A .0 ~o Aft . ft'~ ftft ft,~ fto> A . • A A ->87 23.162 o.oe 1.435 3.ao o.ne c.co 0 O. tiD

VALL ENTRANCE G.I)C

o.l'glg"."" ~~.,," .... g'ljlI .. ,.v,g ."'.'" .... ~v v.,gl 23.163 0.00 1.435 3.00 O.i:C 1I.CG 0 0.:10

(i

I'i 7 -----..O"C."'__'. , •
\;.~ 1

~:t ,."U."'", U."""''''"T •
!lo
I
;J\
~ IZ
~!) ----,...-:O,C;;~;-"O:;..- ..A--;;n"n"1....".A:------------------------

_.
-e :.><0, .'

~( ~I.

:~ I". ."OClU.WU c.£ .... u ~.Q,.., "'.0''" 'lieU ~.~U V."
. )( 16·

.:.0'·:1:::
"----,...,""n..ftn.n:--..."....n"n..----,...ftft':;,;-;,;---,........ftft-:O,,,,----;....~..A;---..:-"'....i1,,--ftl'l ""G'

1:0

1

,, _

II

.': { 'U;
........ ' : .:. I.~i _

., ·.:t;zt~:--------------------------------------------- ---------------------------------------
,. ,
1"----------------------------------------------------------

• !)I

il :

;,,-------------------------------------------------------------------;Jol

i"
i::---------------------------------------------------------------------,..-----

.1::' II"... -'.E! ,"---- _
>< JJ

o ."

! ....

..
!~~:·Y ..;··:·

. \
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FJ515P

WATER SURFACE PROFILE LlSTl NG
CAMELBACK RANCH: 3c- BLEEOOFF LI~E FOR N~RTH £ASINlS)
loa YEAR EVENT WSEL AT OUTLET IS 1'.8
KAY 1988 (S036A)

PAGE 2

L/ELE" SO SF AVE HF 'IORH Dr-PTH ZP
•••• ** •• ** •• ** ••• ***.*** •••••• ** •• ** ••*****.******.***••••• * •••••••• ** •••• * •• **** •••••• *** ••••••••• ** ••••••••••••••••••••••••••••**

AvePRNO
PIER

ZL
•
, STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGTI BASEl

ELEV of FLOW ELEV HEAD GRO.£L. ELEV DEPTH OIA 10 ~O.....
l::
~

><
O· ';

•
I --...,3.,6,..6..il·.--,o;-;O.---;2"I'.--,D;-;O.----,2·.·1...1-,;~,------;;2~3-. ·1·H-.-----,2..2·•....,O..---...~'.-lf....3--ftO-.""2"65"---;2"3'.'3;"';7-;;'---':0-."0O,.---;I'.·5'""'a"'9.----------.3-.o"'~------,J·.·~..G.-"~'.·O·I'--...Q--,.Q -."'"a0"--
S'

,------------------------------------------------------------------.111

•

;15:

I". I""';:;-: !1&a-I"
-.:::; ~c .:,.;

.,..
;~)

j,u
"0

'S

"-,;;
.:::
~,

"

"
'-

Il

;1]

'1::~' I:

..2
1

:"
)( Iii:

0,' ui
, I

IS

os'

;Z1J
'II

i"
U...

:·-~lC::i,C=-==================-:. )( II

'-0.. _ II;

;)Q:===============---------------------------------------------=================~
I
11,·

(,.j::
;u·

,•....
~t;:..

~.:'•.:' .;

~;. ":..
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FG5l5P

WATER SURFACE PROFiLE LISTING
CA"ELBACK RANCH: 36" BLEEOOFF LINE FOR NORTH EASIN(S)
leo yEAR EVENT VSEL AT OUTLET IS 19.8
MAY 19S5 (S036A)

PAG<:

;5 _******.*.*.******_.*••********.*****.*.* ••*.*.*•• * ••• •••• *.*•• * •• ****_••***.**••••••** ••• ~*** •••• ** ••• *.* ••• ~****.*•••••• *****.***

",:,"-.

-=
~c

~TATION

LlELEH

INVERT
(LEV

SO

DEPTH
OF FLO"

II.S.
ELEV

III V£L VEL
HE40

SF-AYE

ENERGY
GRD.EL.

HF

SUPER
ELEV

CRITICAL
DEPTH

t~CRHllEJ>TA

HGTI
CIA

BASEl
10 1Il0.

n----,.o AVBPR
PIER

IR

O.~o

a.eoo

0.1']0\ 19.990\ 0.00 1.613 3.00 {I. f. fr G.ea
"All ~YT T '.!.110

100.00 15.50 0\.301 19.801 25.0 3.50\ 0.190\ 19.995 o.oc 1.613 3.00 O.llC 6.0~

wv.vu v."v.a.g.., • 001197 0.06 2.153 ~.O~

150.00 15.58 0\.281 19.861 25.0 3.54 0.194 20.055 0.00 1.613 3.90 o.l!O G.C~

10.0~ 0.00200 .001197 e.Ol 1.980 !).~o

0.190\ 2C.094 0.00 1.613 3·n~ !l.JO a.oo
~c;nn_nn n_nn1~.a. ·001197 0\.19 2.185 C· .00

IIALL ENTRANCE C.IlC

0.190\ 20\ .362 0.00 1.613 3.0 G O.:!!l 0.00

;. --""""7::-=-=--~;:-;:;-;:----'-=-::----:=-=::---~"--:::-----;;-7'"-:---.....~----...........-..-.....---:-......,.-------.'..,..:-----;;.........--...,.-...-..--r-=c--I' 100.0C 15.511 •• 3~0 19.800 25.0 3.50\
ii-
I" .,.....~ .., ..... I

: It ~

"III'

i12
:13,-----.",-.,=--:..-=..c---=..----:..:-..=.-=,""'..=----------

~:" ;"
~,·I·::

"i"---"-1&""""0-.""0""o---'1"'5'-.-:6;-:O'---o\~.-:3C:-O:-:-0--1:"C9..."""'90 iJ 25. 1I 3. 50\
20
21; ._ ... ~ .. _. ..

( ::1'
: ";.---=,..,-,::--:-:c-----:=----:=---=--::,..,-,::-----:=-:--::

,.j ,_. "I 3660.00, 21.00 3.168 20\.168 25.0 3.50\
... . ~"'ei.'''' ltl

. '.: .:':': ~~ :;r!------------------'-------------------------------------------------------------'----
.:',.' . :," O("UJ

3D;
3','------------------------------------------------------------------------------------

~-..
~

:.,

\'.:
Ec..~:.'

I
,+1

( lu'
I"
I"
"

, A~

.,
":;'_ i;

:::
.;;;:

di

3",

'---------------------------------------:..._--------------------.....,.----
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F OS lsP PAGE
VATER SURFAC~ PP.OFILE LISTING

CAII£LaACK RANCH: 36" BLEEDOFF LINE FOR NORTH EASIN(S)
leo YEAR EVENT VSEL AT OUTLET IS 19.8
IIAY 1'388 (S036AI

S TA nON INVERT DEPTH V.S. Q vEL VEL ENERGY SUPER CRITICAL HGT I BASU Zl NO AvePR
ELEV OF FLOV ELEV HEAD GRD.El. ELEv DEPTH OIA 10 NO. PIER

LILL,-n "U SF AVE HF NCRM DEPTH ZR
**************.********.*•• ***.*.*.*•• **** •••• **.* ••*.*** •••• **** ••••••••••••• ***•••••••••••••••** ••••••• *** ••••••• **** ••••*** •••••

.... u" • ..,.., .&."" ..... '" ..... "' .... 67·UVU v".'" ".7001 U ."'0'& 20.181 0.00 1.923 3.00 Il.~~ 0.011 G -Q. (iii

_.. -- .
0.00

100.00 15.50 4.3C1 19.801 35.0 4.95 0.381 20.182 C.011 1.923 3.0.0 G.~r !I.Oll 0 O.~(j

.,,"'.,,'" "'."U.Iog", • 002346 0.12 3.000 ;l.l!~.
--- - - - - -- .... - .- -- - -- - -- - -81 20.299 0.00 1 ~923 3.CO O.,li O.CO 0 0.1l0

10.00 0.a020!) .002346 0.02 3.1100 r..OD

,
: --...,.-..';:~""....,~"'u::----...,~,..~;;:--------------------------

~

~
6, is

ii'I, -.----::.-:":-,,,=--::,,:-:,,;----:.:-,,,;---::,,:-,,,=---...-.....-::ft"..·--·."n=-.':,,-::ft:-:ft;-----:.=,,--:ft=----:.--:_=,,-- " .. ft.

Ii:
I
,·
" WALL t.1I111,,'-:_-:==::....--=:..:.:..=....0 _

(In:
::::-----.,,,,.."...-.,ft:-:,,;--.,,,--:ft=,,-=.-:,,..ft=--------------------~--

-e r" lol~
~ 15 l:JU.UU 1::'.;:)0 "t.~..;JD .l".71D ,:):).u ... .,:) u• .,)
)( Iii I'

c.',"..!1":'-'---.1'Z:6"'O-."0"o:----,1r.5·.-:6~O;r---4.,..-,.3~9ii"',---1.,9ii".-9ft'9ii"',----3"S-."a--'T.-."9 ...5--"O,..."3ft8:'il--..2..0......3",7....7.--.0........0,..O;---·1-."'C9...2"'3.-------..3~.....(Jno.--..(\;-•..,a,..,i).-""'~....""'t"'O.---,C.--!I..-• ..,6,..G~-
( ·120'

" 3500.0~ 0.0015~ .oa23~6 8.21 3.000 0.00

" ~.O!lIIALL ENTRANCE

11
I

I",)l.,.
I".

I": ,Sl'... I"l:::
I"~

6 ;4:1

~

.~~

:;'J

:..4

:"5
;46

~ 41

!.;t

:n

"::: ".::: ;,
-:::
:~..... :i

~v

,

,,'
.". "•. -. z..!
.,;;.> .::-f.: .~ ~.: ::i~-...,3~6;-;6;-:0;;-.-:D.,0;;---'2;-;1 ••'O.,O;;----=7••-::3,-;6.;G,---A2n8-.3"6':"Q;;---'3..5...-.'O;----:4-.""9'::'s--AO...,.3"8;;-1;--·-,--::2..8·.....7"'O\""1--.""'0-.'T0""0----,1::-.""'9""2"'3..-------3=-.-0-.=-0---::O"".""'O""OO;--...,o'"".-=o"'n.--....,.c-....,.c-.""'C""'O--

:;':::::.~:~ -::: ,,'
.... 21.. ]0:
--------------------------------------------------------

:.'.

".£: '."
-1;:· ':.":
.f''':", ';.:~'" ....

fi).~;~:;;' ~'"
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WATER SURFACE PROFILE - TITLE CARD LISTING

PAGE NO ~

" HEADING LINE NO 1 IS -

~

~
..::

C'i!
hEADING LINE NO 2 IS -

CAI1£LBACK RANCH - 36-/24- BLEEDOFF PIPE SYST£H

,
·~.i

,,-------------------------------------------------------------------------------
I"
I"
;)3

11':

I::
Hi

't: .j"a I"...c ..
":~ ..

I"
( lu

."I.e
;

"I.
- i

,·H

~.~
~\,

~
'<
C,

~ ~



.... - - _.. - - - ,- ....'- - - - ._-- --- -F 0 5 1 5 P PAGE 140 2

WATER SURFACE PROFILE • ELE"E~T CARD LtSTI~6

19.5--J
\I S ELEv

\l S ELEV
C. CC

A
0.02

- ..-
0.012

---,.
0.012

I " • .Iun .anYl,,1\1 ~L,,"I FF
~4j~!'t .... '51 ni A

O.~O!l

•

ELEMENT NO 5 IS A TRANSITION * * *...- DATA ST ATION trlVER T SECT
145·03 16.09 2

_. _.. _._- ..... - ._ • AA'A_,

* * *
DATA ST AHON HIVERT SECT

150.CO 16.10 2

............. "' ••• ''IV ~--~~-" ,,~,MCH * * .*
;;:S DATA STATION INVERT SECT

2769.00 21.00 2

ELEHENT NO 2 IS A WALL EXIT •
~ -- U/S DATA STATION JIIVERT SECT

10C.09 I5.5a 1

-- , "'"--~--------::~.~ I • .

UIS DATA STATION INVERT SECT A RADIUS ANGLE ANG PT MAN H
•• - AA .~ ~A' 0.~12 o.ot' (!.IlC 0.30 C

ELEMENT NO 'I IS A .JUIICTIOll • •• * •
UIS DATA STATION INVERT SECT LAT-l LAT-2 A g~ '4 I~VERT-3 IUVERT-'I PHI 3 PHI 4

140.00 15.58 1 2 ~ C.CI2 16.3 0.6 16.C8 o.au 4~.tO C.co
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT 6REATER THAN THE PREVious INVERT ELEV ·WARNING
_.. - •- - ..- -. _•• - •. - _A •••••••-- - -. - -H VAS NOT GREATER THAN THE PREV 10US INVER T ELEV -VA RNING

.r--- 10u;oO 15.50 1;

u ELEM(NT NO ~ IS A SYSTEM HEADWORKS *
~ UIS DATA STATION INVERT SECT
:" 2763.00 21 .00 2
.~ NO EOIT (RRORS ENCOUNTER(O-COMPUTATION IS NOW 8EGINNING

"'
( '"

'Il

~u

( ELEMENT NO 1 IS A SYSTEM OUTLET. ••
• UIS DATA STATION INVERT SECT

-':::
.Q
a

1:r~ ;1 01

.~ i'~.; Inc. "tJUYt. LLt.nLI'lII ,",UI1IMINLU " ... l"'Wt." , LL.t.'f wnj,"'·

:al.I:::
III u,~

. I":
I.;!D

. :1I. t.Lt.Mt.1\I1 AU e 1.3 A l'\r:-aLI

i,; UIS
." . In

. . : 'I,,_--=o-==-::;=-:'>..:~_I::, ..,..u ........n--7-~~- g~.

.>..~'~'.J:, ELEMENT NO 8 IS A WALL ENTRANCE *
,,, UIS DATA S· _.'A_. • _A. •
;11 co ._"."v __ ~

(. :"

'i·.
.~ .
~ ..: ~::
~~7·.>, ::

'.l ~

.".,-------------------:-------------------------------,:=========---==========.;

;.,=====-~~---======H

~.s:
"C"

~ Jl

1: :"
..Q,,------------------------------------------------------------------------------C ."

~"

\
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F~515P

WATER SURFACE PROFILE - CHANNEL DEFI~ITIDN LISTI~G P.&GE

CARD
CODE

SECT
NO

CHN
TYPE

NO OF
PIERS

AVE: PIER
IIIOTH

HEIGHT 1
DJAI4e:TE:R

BASE
WIDTH

ZL ZR INV
DROP

yet) Y(2) Y(3) Yl") Ye5 ) Y (6) Y(7) veS) H~) YCH)

CO
CO

1
2 "It

3.30
2.;)0

" ------------------------------

.;

,.oJ..
'':'~

;:';

(. "
.,

i"., I"~=====-------------------------------------------------~-------~==========~1: - i"
~ 'u~,,==--------------------====

, I~

"';:( :1.1.. ,
.Q 1"0·-1::---------------
i"--~-------~----
;13
;21/_ (·1::.------------------_-.:_--

,}%/~::.:I:~J~(.~~.:---------------------~-~--------------------~-:---------------------------------------
...iO'-"---'----------------~-

pCjll----------------
~ jJ'

1J]:,.----------------
;1!l.,," .

f;',r,

.~
~
~....

--------------------------------------------------------
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F~SI5P

WATER SURFACE PROFILE LISTING
CAHELeACK RANCH - 3b-/24- BLEEDOFF PIPE SYSTE'
100YEAR WSEL AT OUTLET IS 19.8
HAY 1988 CS024AJ

PAGE 1

........ * *•• * * .. *. **** *** .. *** .. *** ." ••• * ***.* ******.* ." '*,* * ** **.'* ** * _*.", '* .. 111 *._.* ••. 1ft *••*•• ,. * ...

",..
;:

-.::: .
;:a( , ~

0,

STATION

L IELEH

INVERT DEPTH
ELEV OF FLOIO

so

IO.S.
ELEV

Q VEL VEL
HEAD

SF AVE

ENERGY
GRC.EL.

lif

SUPER -CR-ITICAL
EL Ev DE PPt

NOll" DEPTH

MGT!
01.\

IlAS£!
10 r;c.

ZL NO AVflPR
PIER

ZR

t.G~iI'J.re ~.!I~3.ll0I.H2iI.eol' .9380.1372.9721.019.8i114.30115.50I()G.(l(l

•'----;-1~1l~0-•.,.0.,.0--·1·5'.·5"1}----:4·.'3·~~"'0.---:1;-;9·.-:8;;-0;;-0;:;----2,...1-.AO--2A.-:9;;-7...--11;;-."""1;-3·7...--.19;;-.~9";"3";"7--.0-.;;-a!l=---.I-.-=-4-7~2-------.3-."~...J,...--....§;-....f.,.,9r-...,~....."""'~'"'0----;I!.---i1;-."""0;;-i1--·

•
I WALL EXIT 2.'0
Ie

I" II'

~.ecil

~ _ o. au

~.o=)

~.Ol)

1).00

C.riO ~.GO

3.00 D.CO c.ru

2.ao

0.963

0.188

1.472o.ail

0.00

0.00

0.52

e.ol!

1':1.912

19.91':1

.ilC3446

.OC0412

2.91 iI.137

.090232

1.59 e.o3':15.0

21.019.835

19.940

4.255

3.850

0.001881270.07

'II
113---'4>:'..-c.0"'0.--:0••'O"'Oii"'2..a;,:O.---------------------.;rOO"~on;8~4..5=--......,0·•..,'''3,-----------...1'."''7''6...1----------,1...· .....,"t...·-------

~( .:t&;
.$: I"; 140.00 15.58
~ Ij"

Oe ,,: JUNCT STR 0.00000
!

11;

1"~----::1:-.4-;:0-.-;:OAO--15.58 4.384 19.964 5.0 0.71 0.008 19.972 C.OO 0.7001 3.aa O.CO !l.0r. 0 G.30

I I"
i" TRAtlS STR 0.102 'l n
11.

( in: 1'15.00 16.a9
24:

. .• 1l1~--..,5-.no"C-o;;-;. 0;;;0"'2"0..0..--------------------.'lrOOlf;01r.4"1"6,-----;;O-.ftOil..----------fto."""'':1''5''0''---------''''''0-.nolIn-------
.; -"!:l( IIi

._ ' ..-:~ "i 150.0"0 16.10 3.848 19.948 5.11 1.59 0.03':1 19.981 0.00 0.188 2.00 o.~O ~.OC 0 0.00
. ,'l( '1;

.O( II!
••• JO'

.11--'I""I-;;27iO-.nO"f7----,1r.8ii"".::.4"8.----;;2:""".no"0ftO---;;2,"');-.7;4°8:04---"ii5~.nO---;1....5:c;9,----Oil.-;On3fi!9r--"2no'.5"'2"'3.-.....:1-....0u,...a---,!I....-."....S;a'B------"2-."01I'"1l---"n'-.""i'""c,---n~ -.1\';0nil,- ....:;~-r.~-.T.Glr"o-
'Jl

:ll 121.39 0.00188 .090386 0.05 G.963 ,J.DiI

"

',,'.-:
.... -.~ .

".:.. ; .
~.

";'.

;. ..

~. L,ac

.
;;.~G

,:.o~1'.H;2.00

C.%3

0.7880.':']

0.02

20.5690.043

• C!1041l7

1.615.l)2il.5261.81418.11

0.O!l18S56.66

1541.46-j".
pi

'.. !"---'6..9·."""1"1.-'0·.·0..0..1"8..8,---------------'------....o"'00;;-3"'1...6.----,c:...."""'0"3.----------"""'G;-•..,.':I:->6"3,---------~~·.-:O;;;C.-------

~'.:31
.$: jJi 161!1.57 18.84 1.706 23.547 5.0 1.15 0.::"18 2fJ.595 !I.00 0.188 2.Oll D.~':l J./):! r O.CO
}( ·.ae
O.

..;; --.".,.,...-,..,..---.....-, ii<--..-;u-;.---""~<T---~;,----.-'iiT--.rr.:r_;-----,'ift,,"'-"'""---..--..."" .........--------,.......,...,...-_.._.......,:" 1667.23 18.95 1.618 2;1.566 5.n 1.81t 0.052 2C.618 6.00 b.788 2.0,] ll.r~c t c.co--

o.e"il0.1'1: J.OO2.0 QG.788:l.Cil2C .6411.93 C.Q!51.15.!12Q.5831.5401718.18 19. !lit

I" 50.':15 0.00188 .000448 0.02 iI.'J63 il.Or
:..&

"

'.

.,

.. ----;4.,6.-....5"8.--;0••-;0.,0"1"8"8.-------------------.~Ql!..~..4..'Ji'i8.------.0;-."l);;;2~---------..,O.....-,;'Jc;:6-;3---------Jr.:r~r;·C.-------
,"=:::1 '::

~
'<
'"'..

~ ;.

:;---------~----------~--------------------------

if

~.

". r
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V~TER SURFACE PROFILE LISTING
CAHELeACK RANCH - 36·/2~· BLEEDOFF PIPE SYSTEM
199YEAR WSEL AT OUTLET IS 19.8
HAY 1988 (SD2~A)
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•• ** •••••••••• ****** ••••••••• * •••••••• ****.****.***••• ** •••••••••••••• **.*** •••••• *••••••••*** ••••••• **•• *** •••••••******* ••••••• **

~ STATION INVERT DEPTH V.S. Q VEL VEL ENERGY SUPER CRITICAL, HGTI BASEl ZL NO AVBPR
~' ;' ELEV OF FLOII ELEV HE AD GRO. fL. EL EV DEPTH OIA I D 11:;. FIE R
~ ;JOf: i: ---'L-,fiE;:;L'E~H'---'S'-;O------------------------CS"F~A;-;V:;;E;----UH"F----------..N"OR""H""";D;;";E"'P"T"!'.-----------..,.Z"R--------

~. til

0.1l0o

a

~.O:l

~.r~c ~.e(.

O. r-~ :i.OC

2.00

2.00

0.963

0.788

G.788

0.09

o.Oli

0.03

2l!.689

2fl.7150.077

.0'10699

2.12 o. "TO

2.22

5.0

5.0

20.619

2(';.638

1.~06

1. 3~619.29

"0.20 0.00188

1850.69

i •r-----=-:=-:-,---,=-:----,:-::"--=-:=---~--:-::-=----=.".--=-=-=------:::_:;---~-=--=-:--:-c=----=-=,.....-:..,....,.---=---=-=---::--=:-=--------:::-:;-;:----::,.....-::-:---=--=.".--=--=-=-=---(,I; 176~.76 19.13 1.470 2~.601 5.0 2.n2 0.063 20.66~ 0.00 &.788 2.00 o.ne n.co e r.GO

'.I.: ~3.65 0.00188 .01l0556 0.02 0.963 'J.110

ci"' 1808.H 19.21
ill'

, ':"---·~..2·.·2"8,-·0·.·O"0"1;-;8"8,--------------------.O::cO..~..6"'2..2.----;;O-."O';')----------..(l·.S;::-6'3,.---------""r-."Il·O-------
1:1 ( ,"

~!,:~I'::i.•.
1"--'l11Si'i9"O·.·8"9'--'l"9'.:"3'"7'--'1:-."';;2:<i9:'i1--2"3".·6"5..9.------.5:-.·0,----"2-.3';'3;--·0·.·G"'8"~,----"';;2-C-.":;7.".~3;----cO~.0;;;tl..--·0:-.....1....8coa--------·2·.·0..0..--·0-....,,-;;O--:;-,,-."O"c-·c.----:O·.""";0'0'--

I"
'"~ ~9.00 0.00188 .000788 0.03 '1.%3 :.'.O~
ll.

1l.00IIhal)

~.oo

0.; ,2.90

0.963

0.788J .00

~ .0"

20.7750.!)93

.001005

2.""5.020.6821.23919.~~

0.00188~1.06

1930.89( 'I:. ,

....',< ' .' :; _ ::;~---·3"9-."';;2,;1-·0·.·0"0..1·8;;'8;;---------------------.-0"0"0...8...8"9,-----;;:0-.-0·3------------;;:0-."9'6·3----------;;0'.'0;;~.-------
':.'::"~).>" ..~::' ':-e~: ... Zil

::::-'~'.s! "I 1970.10 19.52 1.191 20.707 5.0 2.56 0.102 2l!.809 'l.ilO 0.788 2.00' O.OG 0.01l 0 0.00

.' ':::.~'::;

'.
.. ~, ;.

.; .o~1i.56)0.09.001"6163.56 O.OOles

:so:
1"---:2~0;;-:1;-:1:-.'"'1;-:6;--'"'1;-;9".-:5..9·--'l·.'1;']4;;;5:--"2.,,1)-.":;73:;c8.------::5·.'"'il..--"';;2:-.'6...9--0:;-.'"'1;-:1;-:2.---·2'"C:-."';;8-;;5.,.~- ....0-...GQ.--·C·.-:7;-;;8'"8,-------·2·.·C;-:O.--·0·•...,~rr.ijr-7ilj-=.i'ici'ia-"lI--lIh .---;;o3:;--

I
'll

. ,,,. ~".33 0.00188 .031137 r.05 0.')63 1.00I,.(I~~. 2055.~9 19·68 1.101 20.778 S.O 2.82 0.123 20.901 0.03 0.788 2.00 o.~c c.oa 0 ~.c~

ll: ,,8.71 0.00188 .001289 0.06 0.963 0.00

1:1' I"J!'",,,; 219~.20 19.77 1.)60 20.828 5.0 2.96 0.136 2C.96~ 3.CO 11.788 2.00 I).eli 'l.lIa 0 C.CO
~ ;'0

OJ :"'1-. I,,!
I., --'2"1"6"7:-."7"'6--'1"9-.8"'9,,--'l'.'J:'i2"ii0---,2"0·.·9"'OC";7---·5'.·0,----3'"".'"'1"O,---....O-.rl..~9.---.;2,..1-.;;;05"'6;---;;O:-.·OftO---;0·.-:7;-;;8;;;8------.,,2-.0;;-;;'0---;;o,••~nO-AA'","'":.O"'!!;r---,;O.---"O-.For:=l";)--

( 1.1':" .

'. IJI' 101.03 0.00188 .001658 0.17 0.963 ;:.CO
!"II

n.110(sc. 'Ie ~.~~2.GC1).7880.0)21.22'tC.16~3.255.021.0600.9S320.082268.79

,j-----------------------------------------_._------

:::-----c2"'2"'9·.-1"7·--0,.-.O"O....1:;-a"""I1,...,·-------------------.""0."..0.,-18"2"8,....---,0,........'"2,.-----------....0:-.-..9,.,.6.,..3---------,,:-.·0"'..--------

t._ .a:

"':""00: }":===::===::::================== ~=== ,_---- ========================
~'."
>c

C>

"
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100YEAR WSEL AT OUTLET IS 19.8
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********* ••• ****.**** ••••• *.**** •••• *••••********••••• **•••••••••••••***•••••••••••••••••••• , ••••••*•••*.*** ••••••••••••••••**.**••

", STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL MGT! BASE:! ZL NO AVBPR
ELEV OF FLail ELEV hEAD GHO.El. ELEV DEPTH OIA 10 ~IO. PIER_i

€
~:. L/ELEH so SF AVE HF NORK DEPTH lR
o ;i

... , ........ ....... _.. ... "' ... - .. ~ ..... ," ~·U .............. ..... , ... 21.6~3 G.ell 0.708 2. U0 O.CO i).GO 0 O. GO

--- -- - - _4-._ 001893 0.50 0.963 ~.O9

2760.(0 21.00 0.963 21.963 5.0 3.3~ 'J.I73 22.136 o .O~ O.78e 2.00 ~.uc .j .c~ il ll. ~,)

......... "".,. "~ ..,, ... '~. i:!

--- - -- -. A_ .... _..... _. -- . ~ - ... - -73 22.137 (\.09 0.788 2.;): D.!)!) c.oe c c.OO

.,,========================:u
I

, ~ II

I: "'dQ70'" ''In,,, naL'1l 41') •• ,"," I:ft '11:'1:. ""'711

( "
5. .c::bG: .;,:.. u.uu.l.aa •

I"( 'jll
:Il. 11l--·u".-••,••--......,..,.......ft ........,,',."'..;;--------------------------

1: I"
-l:2 .1" "'bU.UU ,,~."U U."".. "~'7b" "'U ....... U.J

c, -,::: _
IS'

ClIO
1::-------------------=------------------------------------------------------------------

..'. .:.'~,:! C ::: _

},~;i~~~i~:------------------------------------------------------------------------------------
.' " ." ~ It

:.: .. :: ,,.---------------------------------------------------------------
i~

I"
iUiU--------------------------------.,..---------------------------------------------------

.:15

~··I::-l:2 1"-------------------------------------------------------- _
)( '.,)

C ...

.j-
't: ".

i\"~. ~' .
.~:

I
::9

~. 5.;

~
~,--,

----_.
~ ~

l ~'.i

'-------------------------------------------------------------------_.
\ ..
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VATER SURFACE PROFILE LISTI~G

CAMELBACK RANCH - 3&"/24" BLEEOOFF PIPE SySTE~

lCOYEAR IISEL AT OUTLET IS 19.8
HAY 1988 1$024A)

PAG£ 1

•• *** •• ************* •••******************.*************.***.*.*.*.*.*.*********••**.*.****.*.****.*•• **** ••• **.***** •••••• ~ •• * •••• *

o.r-a

AVB~R

c

NO
PIE~

ZL

111

o.ao 'i.OO

BASEl
10 NO.

3.00

HGTI
DIA

NOll M- -DE-PfH

1.5H

CRI TICAL
DEPTH

0.00

suPtR
EL EV

}IF

19 .965

EllE II GY
GRD.EL.

0.16"

VEL
HOD

SF AVE

3.25

VELQ

23.0

V.s.
ELf: V

19.8014.3il1

lJEPTH
OF FLOII

15.5~

So

100.00

d,,:,,--n ATI or:r-1NvERT
ELEV"Eo-

-l2 --_.
)(, L/£LEI1
Or':,

i'i '---':"1':"o7o-.707o--'---:1-=5:-.·5:-:o,..---4=-.'""3""o""o=---:1="9=-.-:8="0="o,..----:2=-3=-.-/l::---::-3-.':"25::---=-0-.':"1-:6':"4---:1-=9-:.-=9:-;6"'74---::iI-:.-::0:-;Q,----::1-."'::5-:4"'74--------.:3:-.-::,,:-:0,----::0:-.-::0:"':\1=-,--::E:-'.'""O:"':l!,----,O,---O:-.-:O"'O,---

( i'
I' WALL EXIT ~.ee
;11:

(:"
"---...."'..-n_......"""".----------------------.....lrT'r-----;.......-----------;r<,.....-----------;;---;.r;r-------., 40.00 0.0020~ .C1I1013 p.h 1.870 r.O!l

~ .00'0.00.1l00S53

~(' :I~

,Q !;, 140.00 15.511 4.262 U.842 23.0 3.25 0.164 20.006 !I.03 1.54'1 3.00 1l.{,Q C.ll:! 0 O.llll
~ I"

C· .. ·I": .JUNCT STR O.OOO!lt

"1"----;1"""0·•...,0"0..--'1·5:-••5"'8..--.":-••4....1....1--.19".'9..9..I..-----.7·.·0..--"ll0-.ft9ft9--0ft.'!I..1"5..--...,2"C.....·OrrOrr6--.~:-.·ono--0ft"1.RII""':! ..2r-------...3-.ftO"0--;0••'~"0r--;;0'.;;0"'C,---r:G--;rd-."''jIln--:-

~. 30

n.~l1

1l.l'U

c

c

G

t:.or

I!.O~

1__ DC'

D.lle ".110

O.Cll C.i!~

G. Cl!

2.00

2.3~

2.00

l.lR3

0.939

~. ':139

1l.939

il.90

0.00

~ •co

0.06

20.02~

21.620

21.8113

0.(171

.1l~Geoo

2.34 0.0115

2.70 0.113

2.23

7.0

7.0

7.0n.943

21.535

21.690

1.8H

3.S53

1.540

16.09

73.00 0.00188

145.0!l

\'1"
1I TRANS STR 0.1020~ .000455 (l.00 !l.CO
11

Il'

..-----;;--;;-;..-.....""...-------------------'l!"lr......,.--..........------...,----..."....."'----:-,----"...;--------
". :. II 5.01l. 0.0020' .COil816 0.00 1.160' C.OO.." ,'" ''" 1"'e I, ,,;; U; ,

': !,Q ": 150.00 16.1!) 3.S58 19.958 7.0 ·2.23 0.077 20.035 0.00 0.939 2.00 0.00 9.00 0 C.OO
: .:1 ~ ZlI.· ..C'->: 1771.04 0.0018R .000808 1.\3 1.183

"--...",""",.....,....---......."70..--.............,........-.......-""'..-----......--........--..-A-i'''""-''''...'''',----;........---.-..-'i'i'i'"--...,----""1ift--;""---;;-;"'-"--"'-iin--
1I 1921.04 19.42 2.000 21.42" 7.0 2.23 G.~77 21.501 O.OC 0.939 2.01l 0.1I& ~.OO C c.ao

(' '1" .
. ill 158.2-) 0.00188 .ii!l3757 0.12 1.183 (,.t1l

i"'I'" 2079.24 19.72

"; 1,,----;;8"7,.....·,,·1-,..0.'0"'·0..I"S..8..-------------------•..,,0....0.,,07..3..8;;---.0,......0'6----------..1-.·188 3"""----------ne-."00"---------

t"_IU
•

,Q I" 2166.65 19.58 1.706 21.591 7.0 2.45 C.093 21.684 0.00 0.'3' 2.00 (l.0(j ~.Ct) t' O.CO
~ :~O

C '"
i~.
j.; --.2"2"3"'9•••6'"5,---..2'"0:-.'"0:;;2,......-.1-.76.1.8--2'"1••-:6"'4"0.-----:;7:-.'"0,---·2-.S=7----,!l".-:1·0..3.---;2"1-.-:;7"'''....3--.Il-.·0·0--0''.'9;;'':3'''S.------.....2-."'!I·O---;O;-•...,~"!I..-..."t)'.;;(l..'),--....C--;;-I)-.';:'G0;;-
I,"
:" 67.93 0.00188 .0008S0 0.06 1.183 l).ryO
I••

( :., 23Q1.Sa 20.15
. I

::;----:;6"5O:.:""i1"S;--·0·.·0"(l"1"S'"8;--------------------.nO'ii't!~il9"7'i:6----;0'••0...6,-------------:1·.-;I"8i'"'i3.---------.C........,:li""~,-------

'.'

.-:'
.•. .f:-: ....

..... ;......
-:';" ..
".....~.~ ..
.'

t.: ~.

"";:1 ;-:

,,§
'<

Q:.

'.

'-~-------------,......---------------------------------~-----------------~
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WATER SURFAC~ PROFILE LISTI~G

CAMELBACK RANCH - 36-/24- BlEEDOFF PIPE SYSTEI'
100YEAR \/SEl AT OUllET IS 19.8
".tY 1988 CSO~4U

$-tAlION INVERT DEPTH \I.S. 0 VEL VEL ENERGY SUFER CRITICAl HGTI BASEl IL 110 AVBPR
ElEV OF FLO\; ELEV HEAD GRD.EL. ELEV DEPTIt DIA I D NO. flER

L'LLt." :'\1 SF AVE HF NOR" DCPTH Zil
*.*****.* •••• ***** •• **********.*.*.******.*****.*****.***.*.*****._- ••• *.*'*** ••-.*... *.*.' ••'*'*'*'.-'***'* *.**~***~*.**~.* •• *.** •

2372.76 20.27 1.470 21.742 7.0 2.83 0.124 21.866 I) .00 0.~39 2.00 1'.)0 ~.Oil a o.oe

65.50 0.00188 • 0t'1ll89 0.07 1.183 ~.c~

2't38.26 20.39 1.406 2t.sal 7.0 2.97 3.137 21.938 a.OG :1.939 2.~~ a.~(' l.O'J l! G.CD

''1.<J, "·""W,&.Qr;,;> • aU22Q 1l.09 1.183 'l.cO

2508.8~ 20.53 1.346 21.874 7.0 3.11 iI.I50 22.024 0.03 t.939 2.?lJ o.~o ii.CIl 0 0.10

79.02 0.00198 .l!Qt:571 0.11 1.1 83 l'.oo

~-""'. eo ... ~.-gu .....~7 ... 6, .... ~gl ..u "'.60U v· ... u<J 22.132 0.00 0.939 2.0 (I O.CO O.CO G 0.00

• ft, ~ft A ........... 11 001544 0.16 1.183 ~.IJC

2694.44 20.88 1.239 22.115 7.0 3.42 0.182 22.297 0.00 0.939 2.00 a.eo /I.OIl !I C.OO

b:::J.:JiD . u.uUJ,GO .OCl679 . C.11 1.183 !l.00

"" ......... AA ft. Aft . A'A "" ........ ft .. A .. Oft 0·189 22.408 0.00 0.939 2.ell lJ.ll e a.i1l' 0 O.OJ

WALL ENTRANCE r.oil

~'DV.U" ".L.uu .... ~~u ~~.,.:;;" ,.u oOJ.'t7 u .... o,. 22.409 0.00 0.93~ 2.0 G l!."£: ~.OO (j ;'; • .,;j

r.

(

•,
(- ,

,
10

-
§:' ._._.. --
~ !'
o,"~ is

..
S H

..:::
'<,....
-..'

"

~ II

'":13----"..;;A;-E~"..;--;;ft..ft~ft...;;a:;a;-------------------------;;

";:( il4

~'_'I'::iu:
.t,:'"---;;ft"'''''a''~'-';:;ft''''':--'''''nrr.-;'''a;---.;-';:;A:;;a;;.;--.,,;;.';;ft''"..;----..,......ft,-......~"--.ft.'i.,':;O.

• I

\, ;211

'

:11 "'''0-;17 U.UU.Lgg •

1I

:~}\'~~J ..- .-._.-
:-; ':.:~' .:~ 121; .. ,g".uu .. a.. V·'" .1..''''7 ".'.1.7 Ie" -.~

'.. "C. ,.':;.J '.~.:' ::~
".JO:
I" ---::ft"'_~.=_-::_""A::---::A,.,.:--_=_--...,.:-"'_"'_-:A:---...,_:-_:-.,._.,.ft"'A:-----....;-c.:---::.--:.-:ft::----;-. • __

I... in
.,,-_.:....._-------------------------------------------------------------------------------.J>

I"
I",

~(; I:;~-------------------------------------------------------------------

to;; ,

-S! I"·--------------------------------------------------~--~----------------)( :.Q
Ot ,,,

.. '..z',,---------------------------------------------,---------------------------'------------.
:

(' .."
" :",~1,,------------------------------------------------_...:..._-------------------

1··.· l 7..
~.:.I --------------------------------------------- _

" J

.;;...;. ;.;.:

i}~~:l-~.:":::
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WATER SURFACE PROFILE LISTING
CAHELBACK RANCH - 36·/2~· BLEEOOFF PIPE SYSTE~

100YEAR WSEL AT OUTLET IS 19.8
HAY 1988 (SD2~A)

PAGE 1

.•• **_ •••• *** •••••••••• ** •••• ** ••••••••••••••• *** ••••• ***** •••••••••••••••••••••••••••••••••••••• ** ••••• * ••••••••• -.-•••• - ••••••••••

AvePRNO
PIER

2R

ZlBASEl
10 NO.

HGfl
OIA

NOR/! DnTH

CRITICAL
DEPTH

SUPE~

ELEV

JolF

ENERGY
GRO. EL.

VEL
HEAD

SFAVE

VELQv.S.
ELEV

DEPTH
OF FLI)W

soL/ELEH

~ STATION -fifVERT
i:. ELEV
I
i 4 ,

I S ~

1:
~
)(

'0
::.

O.~il

~ o. f'i~

0 Q. D"

II o. !!il

Q I'..ta

:I C.CQ

--
C 0.00

n

C. r, c a.Qt

1l.O~

0.(:0 (,.CO

iJ.9C

o.ro f)-ar

~.~o

o.• nu e.ll~

Q."~

<i.JO I) •. QD

0.00

0.00 0.00

0.0('

C.C~

).i)C C.OO

2.'0

3.00

2.~0

3.iiO

3.~C

3.00

1.50\0

1.6H

1.132

0.00

o.OC

20.019

20.1)11 C.OC 1.647

0.05 2.!l37

2C.063 0.00 1.6·47

O.O!l

20.063 1.1.00 1.COil

!.!,!il

20.392 G.011 1.132

o;{Jl 1.500

2'1.531

0.21;)

0.157

3.68

3.18

26.0

111.0

19.800

19.801

1CJ.935

~li~032

19.853

2~.37~

26.0 3.68 C.21!!

.001295

26.0 3.68 0.210

.llQ07~~

10.0 1.41 0.031
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VATER SURFACE PROFILE LISTING
CAHELBACK RANCH - 36·/2~· BLEEDOFF PIPE SYSTE~
10QyEAR WSEL AT OUTLET IS 19.8
HAY 1988 (SD2~A)
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WATER SURFAC! PROFILE LISTING

CA"ELBACK RANCH - 3&"/2~· BLEEDOFF PIPE SYSTE~
10~YEAR WSEL AT OUTLET IS 19.8
"AY 1988 IS02'1A)
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WATER SURFACE PROFILE LIST~~G

CAIIELBACK RANCH - 36-/2"- BLEEDOFF PIPE SYSTEr.
10GYEAR WSEL AT OUTLET IS 19.8
IIAY lS88 CSD2'1Al
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I CAMELBACK RANCH{ID1122A5D){3 PUMPS) MAY 88 Page

o TR-20 HYDROLOGYI . PROGRAM DATE - FEB. 14, 1974

'PXECUTIVE CONTROL CARD OPERATION lIST

!lISTING OF DATA IN CORE

5/360
PASS= 1

I TR-2D: INTERIOR DRAINAGE

III 0 CAMELBACK RANCH(ID1122A5D){3 PUMPS)

I CTABlE
VELOCITY INCREMENT

0.2000

3 0.0000 0.0800 0.1800 0.2500 0.3200

I 0.3700 0.4100 0.4500 0.4900 0.5100
0.5400 0.5700 0.5900 0.6100 0.6300

S 0.6500 0.6600 0.6700 0.6900 0.7000

I 0.7100 0.7200 0.7300 0.7400 0.7500
0.7600 0.7700 0.7700 0.7800 0.7900

8 0.7900 0.8000 0.8100 0.8100 0.8200

I
0.8200 0.8300 0.8300 0.8400 0.8400
0.8400 0.8500 0.8500 0.8600 0.8600

l':J 0.8600 0.8600 0.8700 0.8700 0.8700
8 0.8800 0.8800 0.8800 0.8900 0.8900

I 0.8900 0.8900 0.8900 0.8900 0.9000
0.9000 0.9000 0.9000 0.9000 0.9100

8 O. '1100 0.9100 0.9100 0.9100 0.9100

I 0.9200 0.9200 0.9200 0.9200 0.9200
0.9200 0.9200 0.9200 0.9300 0.1f300

9 ENDTBl

I STRUCT NO.
3 STRUCT

I ELEVATION DISCHARGE STORAGE
S 1022.8000 0.0000 0.0001

I 1023.0000 2.0000 0.0300
1023.5000 4.0000 4.0000

3 1024.0000 9.0000 1.7700

I
1024.5000 14.0000 3.7300
1025.0000 152.0000 5.9600

d 1026.0000 378.0000 15.9000
9 Ef4DTBL

I
STRUCT NO.I STRUCT

'j
~

ELEVATION DISCHARGE STORAGE
0 1021.0000 0.0000 0.0001

I~ 1021 f ~IOOO 3.5000 0.5300
'J 1022.0000 7.0000 2.6000
n 1022. ~,OOO 14.0000 6, ~!OOO0

I 1023.0000 20.0000 11.1000
1024.0000 25.0000 29.7000



I CAMELBACK RANCH(ID1122A5D)(3 PUMPS) MAY 88 Page 2

f ENDTBL
1026.0000 30.0000 67.2000

III STRUCT NO.
r'T i""T ~, ,,! RUe'! -.\

I ELEVATION DISCHARGE STORAGE
1020.1000 0.0000 0.0001

8 1022.0000 7.1000 9.0000

• ENDTBl

1023.0000 8.1000 16.0000
1024.0000 9.5000 23.3000

I STRUCT NO.
3 STRUCT 4

I ELEVATION DISCHARGE STORAGE
8 1009.0000 0.0000 0.0001

• 1009.6000 16.0000 0.5000
1011. 5000 16.2000 4.6000
1011. 7000 16.3000 5.2000

8 1012.5000 16.5000 8.6000

I 1013.3000 16.7500 14.9000
1015.0000 17.0000 32.2000

8 1015.6000 17.5000 40.0000

I 1016.0000 17.7000 46.0000
1016.5000 17.7500 53.5000

9 ENDTBL

I TIME INCREMENT
4 DIMHYD

I 0.0000 0.0300 0.1000 0.1900 0.3100
B 0.4700 0.6600 0.8200 0.9300 0.9900

I 1.0000 0.9900 0.9300 0.8600 0.7800
0;6800 0.5600 0.4600 0.3900 0.3300

8 0.2800 0.2410 0.2070 0.1740 0.1470

- 0.1260 0.1070 0.0910 0.0770 0.0660
0.0550 0.0470 0.0400 0.0340 0.0290
0.0250 0.(l210 0.0180 0.0150 0.0130

I
0.0110 0.0090 0.0080 0.0070 0.0060
0.0050 0.0040 0.0030 0.0020 0.0010
0.0000 0.0000 0.0000 0.0000 0.0000

9 ENDTBL

I COMPUTED PEAK KFACTOR = 484.00

I TIME INCREMENT
5 RAINFL , 0.5000't

I 0,0000 0.0040 0.0080 0.0130 0.0180
8 0,0220 0.0260 0.0310 0.0350 0.0400

I 0,0440 0.0480 0.0530 (i.O~170 0.0620
0.0660 0.0710 0.0750 0.0800 0.0930

c 0.1070 0.1200 0.1400 ;) .1700 0.5000w



I CAMELBACK RANCH(IDl122A5D)(3 PUMPS) MAY 3B Page 3

- 0.9200 0.9240 O.92BO 0.9330 0.9370
0.9420 0.9470 0.9510 0.9560 0.9600
0.9640 0.9690 0.9730 0.9780 0.9320

8 0.9870 0.9910 0.9950 1.0000 1.0000I ENDTBL
STANDARD CONTROL INSTRUCTIONS

I
6 RUNOFF 1 10 5 0.3100 77.0000 0.63001 0 0 1 0 1

_:~:;:F : 15 5 6 3600.0000 0.7500 0.00001 0 0 1 0 1
22 5 0.1600 Bl.0000 0.44001 0 0 1 0 1

ADDHYD 4 '1<; 567 1 1 0 1 0 1... "
6 RUNOFF 1 21 5 0.2100 76.0000 0.54001 0 0 1 0 1I RESVOR 2 1 5 6 1022.BOOO 11110 1

ADDHYD 4 23 674 10010 1
6 RESVOR 2 2 4 5 1021. 0000 111101I RUNOFF 1 35 7 0.1600 85.0000 0.45001 0 0 1 0 1

RESVOR 2
.., .,

5 1020.1000 1 1 1 101,\ I

6 RUNOFF 1 50 6 0.3800 B5.0000 0.56001 0 0 1 0.1rRESVOR 2 4 6 c 1009.0000 1 1 1 101,I

ENDATA

IItHD OF LISTING

EXECUTIVE CONTROL CARD

I XECUTIVE CONTROL CARD
STARTING TIME= 0.00
ALTERNATE NO.= 1

OPERATION INCREM,
OPERATION COMPUT,

RAIN DEPTH= 4.00
STORM NO.= 3

PASS= 1
MAIN TIME INCREMENT= 0.20
FROM XSECTN/STRUCT 101 0 TO XSECTN/STRUCT 01 4

RAIN DURATION= 1.00 RAIN TABLE NO.= 4 SOIL CONDITION= 2

29.88

29,89

0.74

ACRE-FT=

ACRE-FT=361. 74

TIME OF CONCENTRATION= 0.63
PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRS=1.BOBl

6.032
5.800
5.734
5.B47
5.B50
5.676

IN INCHES ON DRAINAGE AREA=

22.65
24.00

21.65
20.66
19.16
17.99

TOTAL WATER,

CROSS SECTION 10
AREA= 0.31 INPUT RUNOFF CURVE= 77.0
PEAK TIMES PEAK DISCHARGES

12.62 279.979
16.64 5.742

IIlUBROUTINE RUNOFF

I
I
I
I

SUBROUTINE REACH CROSS SECTION 15

I LENGTH= 3600.00 INPUT COEFFICIENT= 0.7500 INPUT ROUTINGS= 0.00
AVERAGE WATER VELOCITY= 5.100 AVERAGE ROUTING COEFF= 0.7500 NUMBER OF ROUTINGS=

o PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

I
12.80 264.341 (NULl)
16.82 ;:.. 678 (NULL)
18.16 5.998 (NULL)
i 9,34 5. 72~1 (NULL)

I 20.86 5.707 (NULL)
21 ~ 83 5.772 {NULL)
22.84 :.. 781 (NULL)

I 24.1:· 5.567 (NULL)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.8075 CFS-HRS= 361.61

•
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'

UBROUTINE RUNOFF CROSS SECTION .22
AREA= 0.16 INPUT RUNOFF CURVE= 81.0

~ PEAK TIMES PEAK DISCHARGES
12.53 188.513

I 14.54 9.351
16.57 3,291
17.92 3.413

I 19.05 3.308
20.57 3.325
21.56 3.33B, 22.56 3.342
23.95 3.345

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

TIME OF CONCENTRATION= 0.44
PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

2.1252 CFS-HRS= 219.44 ACRE-FT= 18.13

0,00

0.04

9.16
8.01
8.87

0.00
0.00
0.00

48.15
53.10
11.21

48.02

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
1.99 7.07

116.58 76.17
18.92 14.54
8.49 8.8~,

8.66 8.31
8.60 8.91
7.99 7.91
0.21 0,09

ACRE-FT=

DRAINAGE AREA= 0.47
0.00 0.00 0.00

CFS-HRS= 581.05

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)
(NULL)

DELTA T= 0.20
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.19 0.52 1.08

382.34 286.83 189.18
25.98 25.39 23.37
8.74 8.42 8.26
8.44 8.73 8.89
8.79 8.51 8.36
8~89 8.58 8.23
2.00 0.97 0.45

1. 9156

OUTPUT HYDROGRAPH= 7
PEAK DISCHARGES

417.967
B.831
9.344
8.891
8.825
8.937
8.9%
B.6lb

HYDROGRAPH, TZERO= 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.02

233.40 338.56 415.80
32.24 28.48 26.84
8.56 B.58 8.82
9.25 8.83 8.44
7.93 8.36 8.79
8.40 8.63 8.93
8.19 6.11 3.80

0.00

0.00
0.00
0.00
0.00
0.00

DISCHG
DISCHG 130.72
DISCHG 39.74
DISCH6 9.31
DISCHG 9.34
DISCHG 7.83
DISCH6 8.56
DISCHG 8.68
DISCHG 0.00
TOTAL WATER, IN INCHES ON DRAINAGE AREA=

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

4.00
2.00
0.00

I
121100
14.00
16.00
18.00

I 20.00
22~O(i

IIlUBROUTINE ADDHYD CROSS SECTION 25
INPUT HYDROGRAPHS= 5,6
PEAK TIMES

12.64
16.65
18.04
19.18
20.70
21.68
22.67
24.00

24.00

126
•
00

I
_6.00
8,00

10.00

I
I
I
o TIME

1

19.47ACRE-FT=

TIME OF CONCENTRATION= 0.54
PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

1.7385 CFS-HRS= 235.62

3.920

3.863
3.940

3.389

IN INCHES ON DRAINAGE AREA=

22.61

"J!'- 11"\
k:...J,O",

23.98

21. 61

19.11

TDTAL WATER~

o

I
I
I

(;

I

I UBROUTINE RUNOFF CROSS SECTION 21
AREA= 0.21 INPUT RUNOFF CURVE= 76.0
PEAK TIMES PEAK DISCHARGES

12. 58 196. 568
14.51 11.062
16.61 3.839
17.95 4.024

SUBROUTINE RESVOR STRUCTURE



6.00

2.28 2.26 2.24
1023.07 1023.06 1023.06

2.09 2.08 2.06
1023.02 1023.02 1023.01

0.01 0.00
1022.80 1022.80

CF5-HRS= 238.29

Page 5

3.82

24.08

2.07

3.31

1023,20

1023,33
3,05

1023f40

1024.54

3.80
1023.45

3.60

1023.46

2.58
1023,14

0.00
1022.80

0.00
1022.80

0.00
1022.80

0.00
1022.80

0.00
1022.80

3.87
1023.47

3,85
1023.46

3.84
1023.46

1023.26
2.80

2,JH
1023,00

1023.02

1023.09
2,18

1023.05
2.20

2.60

2,39

3,07

3.82

35.23

"1 '"1
J.b·)

3.34

1024.58
3.87

1023.47
3.85

1023.46
3.85

1023.46

1022.80
0.00

1022.80
0.00

1022.80
0.00

1022.80
0.63

1022.86

1023.46
3.81

1023.45

1023.41

1023.27
2.83

1023.21

1023.15

1023.10

1023.01

ACRE-FT= 19.69

22.10

3.82

3.85

~ ..,.,
..\.~I

1023.46
3.81

1023.45
3.66

1023.41

1024.53
3.85

1023.46

1023.46

1022.80
0.00

1022.80
0.00

1022.80
0.00

1022.80
0.00

1022.80
55.40

1024.65

1023.34
3.10

1023.27
2.8~,

1023.21
2.62

1023.16
2.41

1023.10

1023.05
2.04

1023.01

DRAINAGE AREA= 0.21
0.00 0.00

1022.80 1022.80
0.00 0.00

3.86

0.00
1022.80

0.00
1022.80

0.00
1022.80

0.00
1022.80

0.00
1022.80

0.00
1022.80

90.06
1024.78

3.97
1023.49

3.42 3.39

:),83 3.83

3.82 3.82
1023.46 1023.46

1023.45 1023.45
3.72 3.69

1023.43 1023.42

1023.36 1023.35
3.15 3.12

1023.29 1023.28
2.90 2.87

1023.22 1023.22
2.67 2.64

1023.17 1023.16
2.45 2.43

1023.11 1023.11

MAY 88

3.45

3.17

PEAK ELEVATIONS
1025.02
1024.53
1024.54
1024.53
1023.45

DELTA T= 0.20
0.0(1 0.00

1022.80 1022.80
0.00 0.00

1022.80 1022.80
0.00 0.00

1022.80 1022.80
0.00 0.00

1022.80 1022.80
0.00 0.00

1022.80 1022.80
0.00 0.00

1022.80 1022.80
157.55 138.79

1025.02 1024.95
24.54 3.92

1024.54 1023.48
3.86 3.86

1023.47 1023.46 1023.46
3.85 3.85

1023.46 1023.46 1023.46

1023.36

3.83
1023.46

3.82
1023.45

3.75
1023.44

1023.29
2.92

1023.23
2.69

1023.17
2.47

1023.12

3.805
22.103

PEAK DISCHARGES
157.552
23.062

PEAK TIMES
12.80
14.20
14.80
15.40
24.06

HYDROGRAPH, TZERO= 0.00
DISCHG 0.00 0.00 0.00 0.00

ELEV 1022.80 1022.80 1022.80 1022.80
DISCH6 0.00 0.00 0.00 0.00·

ELEV 1022.80 1022.80 1022.80 1022.80
DISCHG 0.00 0.00 0.00 0.00

ELEV 1022.80 1022.80 1022.80 1022.80
DISCHG 0.00 0.00 0.00 0.00

ELEV 1022.80 1022.80 1022.80 1022.80
DISCHG 0.00 0.00 0.00 0.00

ELEV 1022.80 1022.80 1022.80 1022.80
DISCH6 0.00 0.00 0.00 0.00

ELEV 1022.80 1022.80 1022.80 1022.80
DISCHG 2.41 3.17 49.13 139.08

ELEV 1023.10 1023.29 1024.63 1024.95
DISCH6 3.95 23.06 3.92 3.98

ELEV 1023.49 1024.53 1023.48 1023.49
DISCHG 3.B7 3.87 3.86 3.86

ELEV 1023.47 1023.47 1023.47 1023.47
DISCHG 3.86 3.86 3.86 3.85

ELEV 1023.46 1023.46 1023.46 1023.46
DISCHG 3.84 3.83 3.83 3.83

ELEV 1023.46 1023.46 1023.46 1023.46
DISCHG 3.82 3.82 3.82 3.82

ELEV 1023.46 1023.46 1023.45 1023.45
DISCHG 3.80 3.80 3.79 3.77

ELEV 1023.45 1023.45 1023.45 1023.44
DISCHG 3.57 3.54 3.51 3.48

ELEV 1023.39 1023.38 1023.38 1023.37
DISCHG 3.28 3.26 3.23 3.20

ELEV 1023.32 1023.31 1023.31 1023.30
DISCHG 3.02 3.00 2.97 2.95

ELEV 1023.26 1023.25 1023.24 1023.24
DISCH6 2.78 2.76 2.73 2.71

ELEV 1023.19 1023.19 1023.18 1023.18
DISCHG 2.56 2.54 2.51 2.49

ELEV 1023.14 1023.13 1023.13 1023.12
DISCHG 2.35 2.33 2.31 2.29

ELEV 1023.09 1023.08 1023.08 1023.07
DISCH6 2.16 2.15 2.13 2.11

ELEV 1023.04 1023.04 1023.03 1023.03
DISCHG 1.28 0.37 0.11 0.03

ELEV 1022.93 1022.84 1022.81 1022.80
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.7583

CAMELBACK RANCH(ID1122A5D)(3 PUMPS)

38,00

I 'C' 'jr,.,).l v

40.00
o

1
32.00
:4,t)(i

.:.4.00
36.00

136.00
38.00

26,00

126.00
28.00
28.00

I 30.00
30.00

I
I
I
o TIME

I 0.00
0.00
2.00

I
2.00
4.00
4.00

I 6.00
8.00
8.00

110.00
10.00
12.00

I
.12.00

14.00
14.00
16.00

116.00
18.00
18.00

120.00
20,00
22.00

1
22.00
24.00
24,00

OUTPUT HYDRGGRAPH= 4
PEAK DISCHARGES PEAK ELEVATIONS

(NULL
(NULL
(NULL
(NULL
(NULL

55.769

41. 302
12.694

570.777i:-l !r:
li-.OO

14.17
14.BO
15.33
16.65

IIlUBROUTINE ADDHYD CROSS SECTION 23
INPUT HYDRGGRAPHS= 6,7
PEAK TIMESI

I
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I
19.18 12.740 (NULL)
20.70 12.655 (NULL)
21.68 12.762 (NULL)
22.68 12.775 (NULL)

I TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.8670 CFS-HRS= 819.34 ACRE-FT= 67,71

IUBROUTINE RESVOR STRUCTURE 2
SURFACE ELEVATION= 1021.00

0 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

I
15.53 27.778 1024.93

TIME HYDROGRAPH, HERO= 0.00 DELTA T= 0.20 DRAINAGE AREA= 0.68
0.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 ELEV 1021.00 1021.00 1021.00 1021.00 1021.00 1021. 00 1021.00 1021. 00 1021.00 1021.00

I 2.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.00 ELEV 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00
4.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

I
4.00 ELEV 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00 1021.00 1021. 00 1021.00
6,00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.00 ELEV 1021. 00 1021.00 1021.00 1021.00 1021. 00 1021.00 1021.00 1021.00 1021.00 1021. 00

I
8.00 DISCHG 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
8.00 ELEV 1021.00 1021.00 1021.00 1021. 00 1021.00 1021.00 1021.00 1021. 00 1021.00 1021.00

10.00 DISCHG 0.00 0.00 0.00 0.00 0.01 0.05 0.13 0.27 0.74 3.54
10.00 ELEV 1021.00 1021.00 1021.00 1021.00 1021.00 1021.01 1021.02 1021. 04 1021. 11 1021. 51

112
•
00 DISCHG 5.97 11.14 18.33 21.66 23.99 25.61 26.48 27.01 27.31 27.49

12.00 ELEV 1021.85 1022.30 1022.86 1023.33 1023.80 1024.20 1024.49 1024.67 1024.77 1024.83
14.00 DISCHG 27.57 27.63 27.68 27.69 27.72 27.75 27.75 27,77 27.78 27.75

I 14.00 ELEV 1024.86 1024.88 1024.89 1024.90 1024.91 1024.92 1024.92 1024.92 1024.93 1024.92
16.00 DISCHG 27.71 27.67 27.63 27.59 27.55 27.51 27.47 27.43 27.39 27.35
16.00 ELEV 1024.90 1024.89 1024.88 1024.86 1024.85 1024.84 1024.82 1024.81 1024.80 1024.78
18.00 DISCH6 27.31 27.28 27.24 27.20 27.16 27.12 27.08 27.05 27.01 ~" ".,

I
.i.O,1!

18.00 ELEV 1024.77 1024.76 1024.75 1024.73 1024.72 1024.71 1024.69 1024.68 1024.67 1024.66
20.00 DISCH6 26.93 26.89 26.85 26.81 26.77 26.73 26.69 26.66 26,62 26.58
20.00 ELEV 1024.64 1024.63 1024.62 1024.60 1024.59 1024.58 1024.56 1024.55 1024.54 1024, :i3

I 22.00 DISCHG 26.54 26.51 26.47 26.43 26.40 26.36 26.32 20,28 26.25 26.21
22.00 ELEV 1024.51 1024.50 1024.49 1024.48 1024.47 1024.45 1024.44 1024.43 1024.42 1024.40
24.00 DISCH6 26.17 26.13 26.09 26.05 26.00 25.94 25.88 25.83 .,c "'!~ 25.71L'l.I.! /

I 24.00 ELEV 1024.39 1024.38 1024.36 1024.35 1024.33 1024.31 1024.29 1024.28 1024.26 1024.24
26,00 DISCH6 25.65 25.59 25.53 25.48 25.42 25.36 25.30 25.24 25.19 '"'" '"'1. ...1,.1.';0

26~OO ELEV 1024.22 1024.20 1024.18 1024.16 1024.14 1024.12 1024.10 1024.08 1024.06 1024.04

I
28.00 DISCHG 25.07 25.01 24.92 24.83 24.73 24.64 24.54 24.44 24,35 24.26
2B.00 ELEV 1024.02 1024.00 1023.98 1023.97 1023.95 1023.93 1023.91 1023.89 1023.87 1023.85
30.00 DISCHG 24.16 24.07 23.97 23.88 23.79 23.70 23.60 23,51 ...., .~.

L·).·)"::l.l").~"

30.00 ELEV 1023.83 1023.81 1023.79 1023.78 1023.76 1023.74 1023.72 1023.70 1023.68 1023.67I"'" (.r. DISCH6 23.24 23.15 23.06 22.97 22.88 22.79 22.70 22.61 22.52 22.43..~L • .IV

32.00 ELEV 1023.65 1023.63 1023.61 1023.59 1023.58 1023.56 1023.54 1023.52 1023. ~IO 1023.49
34.00 DISCHG 22.34 22.26 22.17 22.08 21.99 21.91 21.82 21.74 21.65 21.56

I 34.00 ELEV 1023.47 1023.45 1023.43 1023.42 1023.40 1023.38 1023.36 1023,35 1023.33 1023,31
36.00 DISCHG 21.48 21.39 21.31 21.23 21.14 21.06 20.97 20.89 20.81 20.73
36.00 ELEV 1023.30 1023.28 1023.26 1023.24 1023.23 1023.21 1023.19 1023.18 1023.16 1023.15

I
38:00 DISCHG 20.64 20.56 20.48 20.40 20.32 20.24 20.16 20.08 19.98 19.60
38.00 ELEV 1023,,13 1023.11 1023.10 1023.08 1023.06 1023.0~! 1023.03 1023.02 1023,00 1022.97
40.00 DISCHG 19.21 13.82 18.42 18.03 17.65 17.27 16.90 16.54 16.19 1 ~ n~

J.:J.O:..o

40.00 ELEV 1022.93 1022.90 1022.87 1022.84 1022.BO 1022.77 1022.74 1022.71 1022.68 1022.6514" N· DISCHG 15.51 !C in
14.8~, 14.54 14.23 13 .8'~ 13.49 13,09 12.71 12.34. i. r •.).) 1. ...1.10

42. ~)O ELEV 1022.63 1022.60 1022.57 1022.54 1022. :i2 1022.49 1022.46 1022.44 1022.41 1022.38
44.00 DISCHG 11. 98 11. 6.:- 11.29 10.96 10.64 10.33 10.03 9.73 '1.45· "

,.,
!.1.1

I 44.00 ELEV 1022.36 1022.33 1022.31 1022.28 1022.26 1022.24 1022.22 1022.20 1022.17 1022.16
46.00 DISCHG 8.90 8.64 8.39 8.15 7.91 7.68 7.45 7.23 71102 6.83
46:00 ELEV 1022.14 1022.12 1022.10 1022.08 1022.06 1022.05 1022.03 1022.02 1022. (H) 1021. 98
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I
48.00 ELEV 1021.95 1021. 92 1021.90 1021.87 1021.85 1021.82 1021.80 o 1021.78 1021.76 1021.74
5~.00 DISCHG 5.02 4.88 4.75· 4.62 4.49 4.37 4.25 4.13 4.01 3.90
50.00 ELEV 1021. 72 1021. 70 1021.68 1021.66 1021.64 1021.62 1021. 61 1021.59 1021. 57 1021. 56
52,00 DISCHG 3.80 3.69 3.59 3.47 3.11 2.79 2.50 2.24 2.01 1.80

I 52.0(1 ELEV 1021. 54 1021. 53 1021. 51 1021.49 1021.44 1021.40 1021. 36 1021. 32 ·1021,29 1021.26
54.00 DISCHG 1.61 1.45 1.30 1.16 1.04 0.93 0.84 0.75 0,67 0.60
54.00 ELEV 1021.23 1021.21 1021.19 1021.17 1021.15 1021.13 1021.12 1021.11 1021.10 1021.09

I 56.00 DISCHG 0.54 0.48 0.43 0.39 0.35 0.31 0.28 0.25 0.23 0.20
56.00 ELEV 1021.08 1021.07 1021.06 1021. 06 1021.05 1021. 04 1021. 04 1021.04 1021.03 1021.03
58.00 DISCH6 0.18 0.16 0.15 0.13 0.12 0.10 0.09 0.08 0.08 0.07

I
58.00 ELEV 1021.03 1021.02 1021. 02 1021.02 1021.02 1021. 01 1021.01 1021.01 1021.01 1021.01

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.8590 CFS-HRS= 815.80 ACRE-FT= 67.42

0 PEAK TIMES PEAK DISCHARGES

I
12.52 210.546
14.54 10.• 038
16.57 3.513

I
17.92 3.644
19.06 3.524
20.57 3.540
21.57 3.553

I 22.57 3.558
23.95 3.549

(. TOTAL WATER, IN INCHES ON DRAINAGE AREA=J

I UBROUTINE RUNOFF CROSS SECTION 35
AREA= 0.16 INPUT RUNOFF CURVE= 85.0 TIME OF

o

CONCENTRATION= 0.45
PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

2.4586 CFS-HRS= 253.88 ACRE-FT= 20.98

~UBROUTINE RESVOR STRUCTURE "1
.J

I
SURFACE ELEVATION= 1020.10
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

15.16 8.170 1023.05
0 TIME HYDR06RAPH, TZERO= 0.00 DELTA T= 0.20 DRAIWIGE AREA= 0,16

I 0.00 DISCH6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 ELEV 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020,10 1020.10
2.00 DISCH6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

I 2.00 ELEV 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020,10
4.00 DISCH6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4.00 ELEV 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10

I
6.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (1,00

6,00 £lEV 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10
8.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.00 ELEV 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10 1020.10

I 10.00 DISCHG 0.01 0.01 0.02 0.04 0.06 0.08 0.12 0.17 0.27 0.70
10,00 ELEV 1020.10 1020.10 1020.11 1020.11 1020.11 1020.12 1020.13 1020.14 1020.17 1020,29
12.00 DISCHG 1.83 3.66 5.97 7.35 7.73 7.94 8.03 8.08 8.11 8,13

I 12.00 ELEV 1020.59 1021.08 1021.70 1022.25 1022.63 1022.84 1022.93 1022.98 1023:01 1023.02
14.00 DISCHG 8.14 8.15 8.15 8.16 B.16 B.17 8.17 B.17 8.15 8.14
14.00 ELEV 1023.03 1023.03 1023.04 1023.04 1023.05 1023.05 1023.05 1023.05 1023,04 1023.03., ;,/', DISCHG 8.12 8.11 B.09 B.08 8.07 8.06 B,05 8.04 8.03 8.02

I
J.O,tlV

16.00 ELEV 1023.02 1023.00 1022.99 1022.98 1022.97 1022.96 1022:95 1022,94 1022,93 ;:"l'''''!:'' :-''"i
J.Vi,.k.7£.

18.00 DISCHG 8.01 7.99 7.98 7.97 7.96 ., nc 7.94 7,93 ., an 7.91-' ; ',-i !,!L.

18.00 ElEV 1022.91 1022.89 1022.88 1022.87 1022.86 1022. 8~, 1022.84 1022,83 1022.82 1022.81

I 20.00 DISCHG 7.89 7.88 7.87 7.86 7.85 7,84 7.83 7.82 7.81 7.80
20,00 ELfV 1022.79 1022.78 1022.77 1022.76 1022.75 1022,74 1022,73 1022.72 1022,71 1022.70
22,00 DISCHG 7.79 7.73 -r "7! 7.75 7.74 7.73 7.72 7.71 7.70 7.69.I. fOI nn rot ELEV 1022.69 1022.68 1022.66 1022.65 1022.64 1022.63 1022.62 1022.61 1022.60 1022.~8. LL. • .){)

24.00 DISCHG 7:68 7;67 7.66 7.64 7.62 7.60 7.59 7.57 7.55 ., C"1
1,; ..1.;,

24,00 ELEV 1022.58 1022.57 1022.56 1022.54 1022.52 1022.50 1022.49 1022.47 1022.45 1022.43
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126
•
00 ElEV 1022.42 1022.40 1022.38 1022.36 1022.34 1022.33 1022.31 1022.29 1022.27 1022.26

28.00 DISCHG 7.34 7.32 7.31 7.29 7.27 7.25 7.24 7.22 7.20 7.19
28.00 ElEV 1022.24 1022.22 1022.21 1022.19 1022.17 1022.15 1022.14 1022.12 1022.10 1022.09

130
•
00 DISCHG 7.17 7.15 1.13 7.12 7.10 7.01 6.92 6.83 6.74 6.66

30.00 ELEV 1022.07 1022.05 1022.03 1022.02 1022.00 1021.98 1021.95 1021.93 1021.90 1021.88
32,00 DISCHG 6.57 6.49 6.40 6,32 6.24 6.16 6.08 6.00 c ,,..,

~i,B4...1 r 71.

32.00 ElEV 1021.86 1021.84 1021.81 1021.79 1021.77 1021.75 1021. 73 1021.71 1021.68 1021. 66I 34.00 DISCHG 5.77 5.69 5.62 5.55 5.47 5.40 5.33 5.26 5.20 5.13
34.00 ElEV 1021.64 1021.62 1021.60 1021.58 1021.57 1021. 55 1021. 53 1021.51 1021. 49 1021.47
36.00 DISCHG 5.06 5.00 4.93 4.87 4.81 4.74 4.68 4.62 4.56 4.50

136
•
00 £LEV 1021. 45 1021.44 1021. 42 1021.40 1021.39 1021.37 1021.35 1021.34 1021.32 1021.30

. 38.00 DISCHG 4.44 4.39 4.33 4.27 4.22 4.16 4.11 4.06 4.00 3.95
38.00 ElEV 1021.29 1021.27 1021.26 1021.24 1021.23 1021.21 1021.20 1021.19 1021.17 1021.16

I
40.00 DISCHG 3.90 3.85 3.80 3.75 3.70 3.65 3.61 3.56 3.51 3.47
40.00 ELEV 1021.14 1021. 13 1021.12 1021.10 1021.09 1021.08 1021.07 1021.05 1021.04 1021.03
42.00 DISCHG 3.42 3.38 3.34 3.29 3.25 3.21 3.17 3.12 3.08 3.04
42.00 ELEV 1021.02 1021.00 1020.99 1020.98 1020.97 1020.96 1020.95 1020.94 1020.93 1020.91

144
•
00 DISCH6 3.01 2.97 2.93 2.89 2.B5 2.82 2.78 2.74 2.71 2.b7

44.00 ELEV 1020.90 1020.89 1020.88 1020.87 1020.86 1020.85 1020.84 1020.83 1020.82 1020.82
46.00 DISCH6 2.64 2.60 2.57 2.54 2.50 2.47 2.44 2.41 2.38 2.35

I 46.00 ELEV 1020.81 1020.80 1020.79 1020.7B 1020.77 1020.76 1020.75 1020.74 1020.74 1020.73
48.00 DISCHG 2,32 2.29 2.26 2.23 2.20 2.17 2.14 2.11 2.09 2.06
4B.00 ElEV 1020.72 1020.71 1020.70 1020.70 1020.69 1020.68 1020.67 1020.67 1020.66 1020.65

I
50.00 DISCH6 2.03 2.01 1.98 1.95 1.93 1.90 1.88 1.85 1.133 1.81
50.00 ElEV 1020.64 1020.64 1020.63 1020.62 1020.62 1020.61 1020.60 1020.60 1020.59 1020.58
52.00 DISCH6 1.78 1.76 1.74 1.72 1.69 1.67 1.65 1.63 1.61 1. 59
52.00 ElEV 1020.5B 1020.57 1020.56 1020.56 1020.55 1020.55 1020.54 1020.54 1020.53 1020.52

154
•00 DISCH6 1.57 1.55 1.53 1.51 1.49 1.47 1.45 1.43 1.41 1.39

54.00 ElEV 1020.52 1020.51 1020.51 1020.50 1020.50 1020.49 1020.49 1020.48 1020.48 1020.47
:161100 DISCH6 f7-' 1.36 1.34 1.32 1.30 1.29 1.27 1.25 1.24 1.22J. • '.~ I

I ~16.00 REV 1020.47 1020.46 1020.46 1020.45 1020.45 1020.44 1020.44 1020.44 1020.43 1020143
58.00 DISCH6 1.21 1.19 1.1B 1.16 1.14 1.13 1.12 1.10 1.09 1.0]
:,8.00 ELEV 1020.42 1020.42 1020.41 1020.41 1020.41 1020.40 1020.40 1020.39 1020.39 1020.39

I TOTAL WATER, IN INCHES ON DRAINAGE AREA: 2.2928 CFS-HRS: 216.76 ACRE-FT: 19. :,7

SUBROUTINE RUNOFF CROSS SECTION 50

I AREA: 0.38 INPUT RUNOFF CURVE: 85.0 TIME OF CONCENTRATION: 0.56
PEAK TIMES PEAK DISCH.AR6ES PEAK ElEVATIONS

12.55 470.587 (RUNOFF)

I 16.62 8.223 (RUNOFF)
17.95 8.589 (RUNOFF)
19.13 8.269 (RUNOFF)

I
20.63 8.237 (RUNOFF)
21.62 8.321 (RUNOFF)
22.62 B.303 (RUNOFF)
23.99 8.160 (RUNOFF)

I TOTAL WATER, IN INCHES ON DRAINAGE AREA: 2.4:,45 CFS-HRS:: 601.95 ACRE-FT:: 49.74

IIfUBROUTINE RESVOR STRUCTURE 4
'SURFACE ELEVATIDN:: 1009.00

!\ PEAK TIMES PEAK DISCHARGES PEAK ElEVATIONS\,i

I
15.31 17.379 1015Y,

TIME HYDROGRAPH, TZERO:: 0.00 DELTA T= 0.20 DRAINAGE AREA: 0.38
0;00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0100 ELEV 1009,(10 1009.00 1009.00 1009;00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00

I 2200 DISCHG 0100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.0(1 ELE\! 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.0(1 1009.00 1009.00
.. ,""., DISCHG 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00""I'Y·}
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I
6.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.00 E~EV 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00
8.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.10
8.00 ELEV 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00 1009.00

I 10.00 DISCHG 0,32 0.66 1.09 1. 57 2.19 3.07 4.29 5.99 9.93 16.03
10.00 £lEV 1009.01 1009.02 1009.04 1009.06 1009.08 1009.12 1009.1b 1009.22 1009.37 1009.86
12.00 DISCHG 16.14 16.46 16.72 16.84 16.94 17.01 17.17 17.25 17 .29 17.32

I 12.00 ELEV 1010.97 1012.34 1013.20 1013.92 1014.57 1015.01 1015.20 1015.30 101~,.35 101~,.38

14.00 DISCHG 17 .34 17 .35 17.35 17.36 17.37 17.37 17.38 17.38 17,37 17,36
14.00 ELEV 1015.40 1015.42 1015.42 1015.43 1015.44 1015.45 101~,.45 101~,.45 1015.45 1015.44

I
16.00 DISCHG 17.35 17.34 17.33 17.32 17.31 17.30 17.29 17.28 17.27 17.26
16.00 ELEV 1015.43 1015.41 1015.40 1015.39 1015.38 1015.36 1015.35 1015.34 1015.33 1015.32

I

18.00 DISCHG 17.25 17.25 17.24 17.23 17.22 17 .21 17.20 17.19 17.18 17.17
18.00 ELEV 1015.31 1015.29 1015.28 1015.27 1015.26 1015.25 1015.24 1015.22 1015.21 1015.20

I 20.00 OISCHG 17 .15 17.14 17 .13 17.12 17.11 17.10 17.09 17.08 17.08 17.07
20.00 ELEV 1015.19 1015.17 1015.16 1015.15 1015.14 1015.13 1015.11 1015.10 1015.09 1015.08
22.00 DISCHG 17.06 17.05 17.04 17.03 17.02 17.01 17.00 17.00 16.99 1b.99

I 22.00 ELEV 1015.07 1015.05 1015.04 1015.03 1015.02 1015.01 1015.00 1014.98 1014.96 1014.95

24.00 DISCHG 16.99 16.99 16.99 16.98 16.98 16.97 16.97 16.97 16.96 16.96
24.00 ELEV 1014.93 1014.92 1014.90 1014.88 1014.85 1014.82 1014.80 1014.77 1014.74 1014.72

I
2b.OO DISCHS 16.95 16.95 16.95 16.94 16.94 16.93 16.93 16.93 16.92 10.92
26.00 £lEV 1014.69 1014.66 1014.63 1014.61 1014.58 1014.55 1014.52 1014.~IO 1014.47 1014.44
28.00 DISCHG 16.91 16.91 16.91 16.90 16.90 16.89 16.89 16.89 16.88 Ib.8S
28.00 ELEV 1014.41 1014.39 1014.36 1014.33 1014.30 1014.28 1014.25 1014.22 1014.19 1014.17

I 30.00 DISCHG 16.87 16.87 16.87 16.86 16.86 16.85 16.85 fl "c 16.84 16.84J.D.!:! ...

30.00 ELEV 1014.14 1014.11 1014.08 1014.06 1014.03 1014.00 1013.97 1013.95 1013.92 1013.89
32.00 DISCHG 16.83 16.83 16.83 16.82 16.82 16.81 16.81 16.80 16.80 16.80

I 32.00 ELEV 1013.86 1013.84 1013.81 1013.78 1013.76 1013.73 1013.70 1013.67 1013.65 1013.62
34.00 DISCHG 16.79 16.79 16.78 16.78 16.78 16.77 16.77 16.76 16.76 Ib.76
34.00 ELEV 1013.59 1013.56 1013.54 1013.51 1013.48 1013.46 1013.43 1013.40 1013.37 1013.35

I
36100 D!SCHG 16.75 Ib.75 16.74 16.72 16.71 16.70 16.b9 16.68 10.67 i6.bll
36:00 ELEV 1013.32 1013.29 1013.25 1013.22 1013.18 1013.15 1013.11 1013.08 1013.04 1013.01
38.00 DISCHG 16.65 16.64 16.63 16.62 16.60 16.59 16.58 16.57 16.56 16. 5~.
7n l\,·, ELEV 1012.97 1012.94 1012.90 1012.87 1012.83 1012.80 1012.76 1012.73 1012.70 1012.bb·)O.l.JV

I 40.00 DISCHG 16.54 16.53 16.52 16.51 16.49 16.48 16.46 16.45 16.43 16.41
40.00 ELEV 1012.63 1012.59 1012.56 1012.52 1012.48 1012.41 1012.35 1012.28 1012.22 1012.16
42.00 D!SCHG 16.40 Ib.38 16.37 Ib.35 16.33 16.32 16.30 16.26 l' ..,,; 16.19.0.i..L.

I 42.00 ELEV 1012.09 1012.03 1011.97 1011.90 1011.84 1011. 77 1011. 71 1011.63 1011.54 1011.43
44.00 DISCHG 16.18 16.17 16.15 16.14 16.13 16.11 16.10 16.09 16.08 16.06
44.00 ELEV 1011.30 1011.18 1011. 05 1010.93 1010.81 1010.68 1010.56 1010.44 1010.31 1010.19

I
4b.OO DISCHG 16.05 16.04 16.02 16.01 14.76 8.58 4.99 2.90 1.69 0.98
46.00 ELEV 1010.07 1009.95 1009.82 1009.70 1009.55 1009.32 1009.19 1009.11 1009.06 1009.04
42.00 DISCHG 0.57 0.33 0.19 0.11 0.07 0.04 0,02 0.01 0.01 0.00

I
48.00 ELEV 1009.02 1009.01 1009.01 1009.00 1009.00 1009.00 1009.00 1009.00 1(109.00 1009.0(1

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 2.4537 CFS-HRS= 601.74 iKRE-FT= 49.73

I ENDCMP
1SUMMARY TABLE 1

I AU STORM ID DA RAIN AMC DELTA-T TZERO PRECIP PRECIP PEAK-Q PEA¥.:- PEAK- RUNOFF CSM
SG-MI. TEiLE HRS. HRS. IN. DURATION CFS TIME ELEV IN.

10 0.31 4 ~, 0.20 0.00 4.00 24.00 279.98 12.62 0.00 1.81 903.16.) i.

"
, c 0.31 4

..,
0.20 0.00. 4.00 24.00 264.34 12.80 0.00 1.81 8:.2.71'.' L' i.

I 3 'j'1 0.16 4 2 0.20 0.00 4.00 24.00 188.51 i"1 1:1' 0.00 2.13 1178.21.i..L. !~. :.,1 ••1.,
~c 0.47 4 .., 0.20 0.00 4.00 24.00 417.97 12.64 0.00 1.92 889.29.:.' i. .) !.

3 21 0.21 4 " 0.20 0.00 4.00 24.00 196.57 12.58 0.00 1. 74 936.04L

I
., -1 0.21 4 2 0.20 0.00 4.00 24.00 157. ~,5 12.30 1025.02 1. 7b 750.25.;'1

, 7 ..,7 0.68 4 2 0.20 0.00 4.00 24.00 570.78 12.bB 0.00 1.87 839.38J. .) i. '.~

7 -2 0.68 4 2 0.20 0.00 4.00 24.00 27.78 1~1.53 1024.93 1.86 40.85-'
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1 3 -3
i 3 50
1 3 -4

IIIUMMARY TA~LE 3

0.16 4
0.38 4
0.38 4

2
2
2

0.20
0.20
0.20

MAY 88 Page 10

0.00 4.00 24.00 8.17 15.16 1023.05 2.29 51.06
0.00 4.00 24.00 470.59 12.55 0.00 2.45 1238.39
0.00 4.00 24.00 17.38 15.31 1015.45 2.45 45.73

DISCHAR6E,CFS

IIIsEcisTRUC NO. -4
91 92 93 114 95 96 97 G8 99 910

ALTERNATE 1 17.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

lIISECfSTRUC NO. -1
LTERNATE 1 8.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

t. SEC/STRUC NO. -2
ALTERNATE 1 27.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IItSEC/5TRUC NO. -1
LTERNATE 1 157.55 0.00 0.00 ·0.00 0.00 0.00 0.00 0.00 0.00 0.00

OXSECiSTRUC NO. 10
ILTERNATE 1 279.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00

SECiSTRUC NO. 15
ALTERNATE 1 264.34 0.00 0.00 0.00 0.00 0.00 0.0(} 0.00 0.00 0.00

IIISECISTRUC NO. 21
LTERNATE 1 196.57 0.00 0.00 0.00 0.00 0.00 0.00 0.0(} 0.00 0.00

.SEC/STRUC NO. 22
ALTERNATE 1 188.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IIlSEC/STRUC NO. 23
LTERNATE 1 570.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

OXSEC/STRUC NO. 25
ILTERNATE 1 417.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SEC/STRUC NO. 35
ALTERNATE 1 210.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00

IIJSEC/STRUC NO. 50
.LTERNATE 1 470.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

lIlNDJOB CARD ENCOUNTERED. END OF JOB.
lEND OF 1 JOBS IN THIS RUN

I'
I
I
I
I
I
I
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Y4TER SURFACE PROFILE - TITLE CARD LISTING
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HEADING LINE NO I IS •
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HEADING LINE NO 2 IS -
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WATER SURFACE pROFILE - CHANNEL DEFINITION LISTING PAGE 1

CARD SECT CHN NO OF AVE PIER HEIGHT 1 BASE ZL
CODE NO TYPE PIERS IIIDTH DJAIlETER WIDTH

&

~ CO 2 ~ 3.00

~
~ ----
'<

Or

ZR INV Y(l) YI21 Y(31 Y(4) Y(51 YI61 Y17) Y(8) Y(9) YIIDI
DROP
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:,:------------------~-----------------------------------------------
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WATER SURFACE PROFILE LISTING
CAMELBACK RANCH: 36 R BLEEOOFF LINE FOR NORTH ElSIN(S)
IDe YEAR EVENT WSEL AT OUTLET IS 1~.8

M.Y 1588 CS036A)

~STATION-
~

,;;:

C
"

INVERT DEPTH
ELrv OF FLOW

L I EL-~--S-O

11.5.
ELEY

Q vEL YEL
HEAD

SF i\YE

EhEilGY
GRO.EL.

HF

SUPER CPITICAL
EL tv DEPTH

NOP" DEPTH

HGTI
IHA

BAHI
10 11:0.

PAGE

ZL NO AV9PR
PIER

ZR

100.00 15.50 4:3~o 19.800 5.0 0.71 iI.n08 19.8a8 0.00 0.700 3.00 L.roe ~.O~ ~ L.OO
j:

WALL EXIT O.CG

,. coc

~ .00

'j~ill)

O.t"~1 ;l.~n3.:le

a.843

G.796

G.70\)0.00

0.00

e.Ol)

19.819G.CGB

• 0~l)tl48

.O'lil04B

G.715.019.B014030115.50

0.0016-0

0.00200

100.00
::i1

(' !l

II

, ;"----"51).011
,",=1 .1.1.

~ 0, 150.00 15.58 •• 223 19.a03 5.0 0.71 0.G08 19.811 0.01 O.70~ 3.0e 0.'0 G.oa 0 o.co
)( jl':

0, .i": 10.ill)
IiII" ---....,1;-:6r:0<"".--:0:-;0;---...1r.5;:-·-6~1.----:4:-.-=2:-::0:-::5,---"':"1:-9-. 8=05=-----;5,.-.-=0:---":il-.~7"':"1--"""0 -.Il=-.,0"'a;----=1:":9:-.":8"':"1"""3--=C\-."""il"""0--0=-....7....J:-;0;--~------3-. ""0;;-(0----:IJ,...--:~;-:·J;---;:~:-.":G":)--=iI-....,G· •....,:l"'il;---

i"
i" 81}6·.2 0.0015. .0:)Cl\H 0.il4 (1.851 '!.05
I:;

:I. LGoO.~C ~.O!'3.\)(lil.7C~c.oa19.8'520.')080.715. J19.84'13.~OO16.84966.42!ZJ

I'"" " ". 18••93 0.00154 .000044 0.01 0.851 II .Oll

'1::' I'",~: n:,' 1151.35 17.13 2.721 19.851 5.0 o.H 0.009 19.1160 0.00 0.700 3.liO O.JC Il.ao 0 0.00
'< la•

.0 .. I". 106.79 0.1)015. .000043 0.00 C.851 ~.l'e

i'..----:;-:;r;;-::-:---.:"'9..,.--.....,-;::--...=-;;-;;-~--__;:--;::----;;-=--;;---:~..--.....,.,...."..,.,..--;;---:-=---=-...,.,:-.-----'---;--,"""'"---;,-,.......--..,...""--;;---c~;=;;---;1'. 1258.111 17.2'.1 2.560 19.854 5.0 G.78 0.009 19.863 (l.0~ O.HU 3.00 G.' ~ ::.ce Ii G.G:)
t l1~

:1I 88.27 0.0015'1 .OilOI,.7 0.01) 0.851 r..l'~..
!:.co~r..te ~.~.,3·,J0G.7JJ(). OJ19.8680.01:10.825.019.8582.42717.4313'16."1II

Ii
i,,----::;7;:;;7,...·-:;;7,.6-AO-.O;;-0;;-1~5..4,..-------------------.""'070,...OO"'5"'1;----,;-0-.""OO.-----------.,..C-.a""'5""'1:---------.".O....,.C..(!.----~---

G. flO

t.1:0

:l

(l

:.C.,

!l.(;!J

:l.re ~.Ol!

o. :"-tl ·).O~

3.0 n

3~-0!)

r.llSl

l!.851

li.7:lC-

0-;--71-1Q.OO

;; .'11
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DISCHARGE HEAD DIMENSIONS

PUMP COLUMN A B C E F G H K L AA AD AE AM AN AP
SIZE SIZE

10 10 30 1/2 193/4 14 143/4 3/4 25 7/8 101/2 2 103/4 3 1/2 7/8 19 1/8 167/8 8 1/2

10,12 12 34 21 3/4 17 17 5/8 1 28 7/8 12 2 123/4 3 1/2 7/8 21 1/8 18 7/8 8 1/2

12.14 14 38 233/4 19 21 1 32 7/8 14 2 14· 3 1/2 7/8 223/8 20 1/8 8 1/2

--->- 14.16 16 41 1/2 283/4 22. 20 1 36 1 16 2 16. 3 1/2 7/8 24 3/8 22 1/8 11

16.20 20 49 323/4 26 24 1/4 1 48 1 22 2 20 3 1/2 7/8 28 1/2 26 1/4 11
20,24 24 54 1/2 373/4 301/2 28 1/2 1 48 1 22 2 24 5 1/2 13/8 34 1/4 31 12

24,30 30 661/2 453/4 371/2 341/2 1 1/4 55 1 1/8 25 2 1/2 30 51/2 13/8 401/4 37 12

30 36 75 51 3/4 44 40 1/2 1 1/4 67 1 1/8 31 2 1/2 36 5 1/2 1 3/8 46 1/4 43 12

PUMP DIMENSIONS

PUMP
X

STRAINERV

SIZE N S T W wrTHOUT WITH Y Z

1 STG. 2 STG. STRAINER STRAINER AW AY

10 7 1/4 36 133/4 17 1/2 303/8 3 6 6 15 1/2 51 5 15 1/2

12 9 42 153/4 21 1/2 37 3 1/2 6 12 18 54 9 18

14 11 48 191/2 26 441/2 4 7 11 21 54 6 203/4

16 12 54 1/2 221/4 30 51 1/2 41/4 8 . '10 24 1/2 51 7 24

20 16 73 321/2 38 1/2 66 6 12 12 35 60 9 35

24 19 64 38 435/8 743/8 6 1/2 14 14 40 60 8 40

30 22 96 42 513/4 89 7 1/2 14 14 42 64 11 42

PIT TOP VIEW

DIRECTION___ OF

FLOW

(4) H DIA. HOLES

DO NOT OPERATE THIS MACHINE WITHOUT
PROTECTIVE GUAROS IN P~ACE.

ANY OPERATION OF THIS MACHINE WITHOUT
PROTECTIVE GUARDS CAN RESUU IN SEVERE

/AWARNING I
BonOM VIEW OF BASEPLATE

PLAIN END DISCHARGE
(SEE NOTE 1)

I MINIMUM WATER LEVEL

,-v~t.. -+----T-e-~TI ~ ZMIN.

+----ll_~~~j 1
x MIN. -rt:===~:J~ BOTTOM OF

I W PIT FLOOR

.l-/?//l7d//////l///7//i.

NOTE: 1 (2) LUGS ON 10' & 12', (3) LUGS ON OTHERS.

DWG.
NO. 24LYA2364S

CERTIFIED FOR

I\) ~_"--__""' ""'I'":=':'=="=-:=,,,," --,:-:::-:;:- ..,... -=E:;.;R.:.2-_';,::2;,;:8..;..74..:.;

I ~ CUSTOMER P.O. Fairbanks Morse
, ~ r--r----t~---i_:=_:_:_,..,..,,::_--------------...L-------I Pump Corporation

I\) 1-_+-__--lf- --l JOB NAME 1----""----'------;

~ I ---t----4---~Piii:iii"";w'irr"Wi~__,rn>tii:";i"lrm»:r___,ITOi::l-lRPu-lRCi~-...1 SETTING PLAN
~ ~ PUMP SIZE & MODEL FIGURE 8312

(J) t---t----t-----1~~---___.~I-__r_d~_r=:'~~:_:=:=L,;.:_=:_=_l.r:::~-1 PLAIN END
t----1-__-+ --lMOTOR F DISCHARGE HEAD

2/1/86 EC2-13179
I
I

REV. DATE ECN NO..

. IRBANKS MORSE PUMPS _

9/1/85



383

14"
8312

880
RPM

16"
COLUMN

16~.
FABRICATED

STEEL ELBOW

1·1/2"
L1NESHAFT

2·1/2"
ENCLOSING

TUBE

1
STAGE

30

. , 25, .
.. 20

15
a.
~
CD

10

-"'-~.
5

.'

0

.~

. . .
'. . ~5"-:-

.' I' .. ." .,

" , 1e-F.-

.. 1--- :::=t:"", , .
-i-~ - ••-+-_...--..

:.

8000 PROPELLER PUMPS "
PUMP PERFORMANCE

,~ ..q ... "

-~-

.._~.

o

T
I,

65006000

MINIMUM
WATER
LEVEL

T~

5500

°This value is the minimum submergence required
to prevent vortexing only. This value may need to
be increased to provide adequate NPSHA.

HYDRAULIC PERFORMANCE IS CONTINGENT ON FURNISHING THE PUMP
WITH SPECIFIED AMOUNT OF CLEAR. FRESH. NON-AERATED WATER NOT TO
EXCEED 85° F.

PUMP PERFORMANCE SHOWN IS BOWL ASSEMBLY WITH 10 FEET OF
COLUMN INCLUDING A STANDARD ABOVE GROUND DISCHARGE ELBOW.
ADDITIONAL COLUMN LOSSES SHOULD BE ADDED WHEN SETTINGS ARE
DEEPER THAN 10 FEET AND/OR FOR OTHER DISCHARGE ARRANGEMENTS.

DATA VALUE

PUMP SHAFT DIAMETER 1.6875 IN.
MAXIMUM SPHERE SIZE 2.25 IN.
Kt (THRUST FACTOR) 46 LBSJFT.
Ka (TOTAL ROTOR WEIGHT) 45 LBS.
Ks (SETTING CONSTANT) 5.5 LBSJFT.
WK2 7.1 LBS.·FT.2
BOWL ASSEMBLY WEIGHT 425 LBS.
EYE AREA: PROPELLER NO. A-310-F 92.0 SO. IN. 4 VANE

PROPELLER NO. A·311·T 92.0 SO. IN. 3 VANE
PROPELLER NO. A-312-T 92.050. IN. 3 VANE
PROPELLER NO. A-313-T 92.0 SO. IN. 3 VANE
PROPELLER NO.
PROPELLER NO.

2000 2500 3000 350 4000 4500 5000

I ~G,oo ~I'''''' U.S. GPM------------
1TCOLUMN

I
I
I
I
I
I

FAIRBANKS MORSE PUMPS
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--------------------------------------------------------------------

VALUE

VALUE

2.00
2.00
8.0

0.0200

3:00
O. ~183
0:20
1 '1 3

•• ;l

16.66
14.05

60.0
0.0020

Project No. 11'21.-03

Sheet No. z.. of ""2.

Calculated by -:J;>/),):]:). Date 0hR
7

Checked by Date

Energy Head (feet)., " ..•........•... ········,··
Cross-Sectional Area of Flow (square feet) •• ", ... , •.••.
Top Width of Flow (feet) •• "'II"'."' •• ""' •• "."'J"

Normal Depth (feet) •••...••••.••. , ••••.. , .• ••••·•··•·•··
Flow Velocity (feet per second) •••••.• " ••.• , .••. , ••••• ,
Froude Number (Flow is Sub-Critical) •••.••• , •••.•..•..••

PROGRAM RESULTS:
DESCR IPH ON

Project CCitHe/f,4k1r f<a.~j.,

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

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

June 15, 198a
CAMELBACK RANCH 1122-030

OFF-SITE CHANNEL @SW CORNER OF SITE

--------------------------------------------------------------------

;::::::::::::::::=::=:::::::==:::==::::::::=:::=::=:::==============

Flow Rate (cubic feet per second) ..
Channel Bottom Slope (feet per foot) , .. "."".
~anning·s Roughness Coefficient (n-value)., ••••••••••• ,.
Channel Side Slope - Left Side (horizontal/vertical) ••••
Channel Side Slope - Right Side (horizontal/vertical) ..•
Channel Bottom Width {feet)~."""',I',I,ltl.,.,I ••••••

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

PROGRAM INPUT DATA:
DESCR IPTI ON

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

01& VAN LOa
LA G. ENGINEERING
AN APE ARCHITECTURE

4550 NORTH 12TH STREET • PHOENIX, ARIZONA 85014 • PHONE (602) 264-6831
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3. UD 2E.000 53.COO ~
0.000 .o.oco o.OOC

~

, HEC2 RELEASE DAlEO NCV 7E UF[A1E[ MAR 1582
'. ERROR -CORR·'-Or;:lZ.n·;·!l~"J~- ---.-------.------------------.-----, .- - Li

,- 5 "OOIFlCATION - 5~.51.52 .53.~4.5S ~
6 •• *****.************************* ••***************:
, ~

" c !!I,111 CAI'ELBACK RANCH - AGUA FRIA RIVER . ;':
:c 12---I:ESI GN ·CONCITI CNS-"tRCII-O/S-OF~INCIAN-SCHCCL-RC;-Tlt '8£TI'UrHC"E-RO. ~
,,' 13 EXISTING CONO. 1~ YEAR EYENT UFR1122E5BJ ,~

-'CHECK--INQ "It\Y---IDIR ---STRr---HTRIC------..V1NS--g - I/SEL--FQ ~
C. 2. C. O. O.OCOCOO o.ac t.e iI. H06. HD a.oot ~

l- NPRCF IPLOT. PRFVS XSECY XSE~H . FN AlLec IBII CHNI" ITRACE I
---,-;-'J1l o----u-;--tr.J 0------=1 ;"1l t:1: -----.oovcr-n•6 7C O. t C1t--;-t;-C o-C O. too c: • 00-0-;000 0 ~

VARIABLE CCDES -FOR SUM"ARY FRIt\TOUT,
-. f , 38.COO 43.COO 1. ~O C 2.000 8.000 -\2.UO 2!.CCt

"'
;

C 4.000 54.C~0 35.00C 0.000 O.CDD .0.COO _o.cct.' ! ,. . , ....::.-

( ~n !.COC 228GO.OCO £8!jOt',(Ot 9;'00(.000 5~ilOD.OOC 182COC.CCt ,c.G,OC 0.000 o.OOC c.ooo Gf
c t\C 0.045 0.(;45 C.035 C.1GO 0.3t1C o.eft C.liJO C.OOC 0.000 t.o~o ~.

, E I J.Otilt--n.~'o c;"a~ 1.-1'0 9.1·O( totGC--855C:iOOt--"'12200.000--8565.000-11870.00a ~

:j)l e.15~ 55.H!! 98ac.C~0 10500.000 280.0llC 28t.(0( 28e.00e 0.000 C.OCD C.OOO ~

~ )~ 2.0CO l~l!1.HC 687C.(H 10U.1CO 61cc.ooC c.er.c c.oot c.ooe C.OOC t.o~o tf
,,~ OR lT1-r.-3n-E500;-'Jc~·n:E;:Tr-7"3C;UOC-·1"lJOe;-n-~c--1Z5(OTCr~301.-2at--HH.1lG..---lltO.l.800--755t..-otrG ~

OR 1=OE.509 7600.'0= 10liE.t,C 7950.000 10!lE.2!1e 82~e.roc 100E.10C 83S0.000 1001.500 839(.000 ~

OR 1CC6.20C e~10.0ec 10CE.2~~ 8E3e.coc 1006.000 S83C.COt 1GOI.OCt 8890.000 l11E.000 8940.000 f.
, ~-nO.C1!t-e99C-;-7Cr;-t·ot~£.~t'o--Cjt':!e"CO~005·."20-C--9C6-000CC--1~-1. 00 t---9 t6 0.1l00---J 00 l.-ao 0--9200..-00 0 I'

i • OR 1~C6.COO 5320.000 10tE.OCC 9S60.090 1!llZ.0Ct 5E1C.OOl lU1Z.80C 98SC.000 1312.000 98ge.000 '
• , ER 10CO.000 9940.0CO 998.000 1~070.300 991.80e 10tge.t(l 9<jI.OOt l0110.COC 998.00t In340.0!lO ~

.~9e-o~ 0~-~4GO;-C 0o-nn' C'''!l~--"1-o4S~!I-0----'1l1·0O!j~-r--I""'l8SOO-l:!e--1ll1Z;1l0 t --"'1 C49 O.C 00~:i13-;5'O G--"'105GO .OOll· -;
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;i ER la~1.2:1G 10320.0.0 1041.8CO 1052C.COC 10~2.30e lanG.C!!C 1O~302;::O 10'Hs.coe IH3.8~C 1116C.3CO -_
~f-ER --1 04'\. 000 --11480.000--1 H4.50C---117S0.1l110--leItS.-OOC-ll 52C. (!(lC----t. OIlC ----0. eoo ----- o.OOC-- --0.000 ----------

10599.0aG9799.00010599.000979~.:I0~C.OOC9.10e_ __ _ 7.10t

,
~

!lolET 51.700 7.100 1.100
01 -AP -PLAN- SH.S~+70
a)l fl.700 ~3.0CIl 580e.000 10S98.200 600.00C S10.CCC 67C.llOC O.OOC C.OOC t.OOO
O~ 101t2.00C 1~ls.ete 104C.O~G 106C.OCO 1035.70C 1175.ec( 103E.50C 127C.OOC lc38.0CC 732e.ooo

, ER--l 63 7.-100--'1It 70 ..00 &-1 03t. (;OC--7S~5.QOO---1C35.20(--'180 t.ilOC--1 :l3!.00C---811 O.llOt --lOH.80f--8265 ....00---------
tER 103"1.700 e .. 80.0eo 103E.OOC 882e.000 1036.500 886e.oC( 1037.400 909E.OOC 1037.800 951C.OOO
~ER lC38.0~0 9660.~CO lQ3~.1JO S68G.OCC 1038.00( 9~9~.00{ 103t.OOO 9755.01lt 10'10.000 9760.000
'ifE R---HH.-000-9765.0 Ca-1tl41. 90 Q--977 C.. ec 0---1 0'11-,; 00 C--"'8 C.CCC --1041 .1I0t--CJ79li. 00 0--lOU.000--9800.000----------

.=ER lelte.oce 5820.0CC lC~4.5uC 5B32.QOe 101t~.50C <;E~c.ecc IJ3~.SOC 9875.00C 1030.00G 9910.000
~ER 10~8.00C 9915.0CC 1021.~JC 997C.000 1021.S0e 10COC.COC lu2~.5ac 1ee9t.COC 1029.BOC 111172.0CC
r,ER --1 030. SOC-H271.~CC--lC31.50t--l0'l20.-COO--1&32.5C C--I0S7C.. CO( ----103 2.600 -10511... 0 C --10~3.000-105ge.200---------~

~~ ER lt1t3. SOO 1~:_~5. CC: .1 a4_~.8ac _~::~~~~ 1C4't.S:lG 1070!. OOC ~e~c____ __ O.OOC O.~~~__ o.oec

~i .----- -

11:
~l ET 38.000 5.1eo c.o;::c O.~OO 'i1t2c.ooe Ite73.eC( c.oce C.OCC 0.000 O.OOC
]'-E T----~ e.-C 01:"---0. CCC" ----j.l ~e ----1.1 00-----5.1 CC---- Ii. H C----89ac. OllC ---10013.000---890 e.110 (---10073. OliO

'.~ AP PLAN ST A. H+30
'~)l 38.000 ~O.OGC 94ZC.!I110 10072.600 HO.OOC SOO.OOC 51tO.OOO G.OOO a.OOG G.OOO
f.t-.,.t~C-4-C;-6 00-5895-;0 ClT--tGH-;aOe--6 06 S ;"tliO---l1l400lil: e--6C61.CUC---t 03 '>.-70 e---627S.CltC---t B3 e.-ooe --636-~;OltO--------
~ ER 1038.000 637G.000 103E.00C 6635.::0C 103~.GOC 612C.COC 103~.eoc 728G.OGt 1034.000 7365.000

ER lC32.S0C 738S.0eo lu34.30C 166C.OCO la31t.5CC 7'iItC.CCC IG3f.3CC 8245.00C 103E.~oe 86~G.OOO

0' 1: ~l'O-35-.5C 0--93 65,; 000 --103f .-60 0--9~20 .00 0--1 03~;50Q-'j'l92.1lC (--1'43 3.50e---9512-.00 e--1'032-.S0 C--953 2."0701----------,
~ ER 1031.5aG 5552.000 103C.50C 9572.0CO 1029.500 9!92.CGC lG28.S0C 5612.000 1027.S00 9632.000
~ ER lC21.20C 'i6~6.0CG 102E.00C 5698.000' 1029.COG 9&~E.OCC 1030.00C 9997.000 _la3G.~Ot 10G51.ItCO
~-R-1'C-ltl.0:lC'-;0072.6CO-lCH.~00-1016C.-:CO--10H~OC--1t16~i-eCtC--1C~1.6Ilt--1G19C.:I0C--I0~1;600-11l20C-.6f:C----------

ER 1041.70C 1C2S'.000 1044.2JC leaBe.ooe 10~'1.ItC( 10~2C.ttC lOItS.70C 11S00.COt lQ~S.90~ 11630.COO

(

, E-l--ItS.OOO---S.l00---!.-10C C.OOO----4J375.0C(--U13E.COC----0.OOO 0.000 0.000 ' 0.-000 . 1,-:

_ E1 Itf.OGG 0.000 (.000 7.10C 9.10C (.OCC 915C.00( 10136.00C 9150.000 10136.000 :
7 AP PLAN ST ,. H+8C -
• )-t---1t5.-OOO--H.OCr-93H.-00C-1CU5.8ltC--HOrtC(--U-C-.-60(---'100,,00C t.ooc a.oo( 0.000 :
o ER lQ1t2.00C 592S.000 IG~3.2~0 6000.000 10~2.30C 622C.00C 10~2.00G 639~.,oe 10~2.00E 6391.000

• " ER 1040.000 6't25.0CO le35.3CC 6530.000 lC38.000 6~75.C~C 1031.70C 6730.000 1037.30C 6925.000
: ER-l 036.-00 n--6975 .-0 CC--103~.-70 0---722 5.-00 0--103~ .60 (--'157e.-eOC--l 03~.70G-80ilo. 00 0 --1 a35.50 f----835 0.000 -c,_
~ OR lC36.0ac 8S10.COC 103E.3ac e85G.~ao 1036.S0C 5(6C.OOC lC3E.30C 52S~.O~t 1038.000 9368.0CC c
~ER 1038.10( 5375.000 103£.COO 939!.OOC 103E.80C 5~6C.GOC 103E.OOC 9525.000 IJ36.30C 9538.G~0
E~l::-35.-SO 1--9558 .-0 GC----l 03 4. 50 0---9578 ..COO --1033 .. 50 0--9598"-CC C--103 2.-500---9618.00 ('--1 031.S0 0---9638.00-0---------
E~ lC3t.SO~ 5658.0tO It2~.500 9678.000 1028.S0t S69E.cec 102£.3,e 971c.ooe 102E.50C 9748.000
ER 1~~9.5CC S888.QCO lC3C.5CG 100'11.000 IG31.GOC IG11~.4CC 10~1.20C 10135.8Ct IG41.~oe 10252.000
ER--l1l4 1'0 500-1 0390-.0 C;;'-1 Hl.9C(--1C590.COo----J 0"12 .2G-t--lll11E.llOC--U"I3.10Q-ll 006. OOE----O.ooO----c.Q&O _

t
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LJ E1 5~.000 7.100 1.100 1.lee '.10C c.cOt -985~.00C - 10696.000 '85~.000 10696.000
r,----------AP-PL-AN-S1'.-5!:.65 ----------------------------------------------._---------
ro- )1 f~.OOO 55.C(~ ,eff.OOC lC695.000 27G.00E 20t.OtC 23t.GGt G.OOG t.OOC 0.000

• ~- ER lQ~5.00~ 5965.000 lC~f.6QC 6G05.lCO 13~5.70C 6~90.COC 1~45.0't 636C.OGC 1044.00C 6775.00t
RE R --1 C42.000 - 6':' ~a. 0 CC --1041. COO --- -le2 C. OCC---- --10H .00 0 - ---1l2!:. t [C ---1 OH. 70 0 - -72H .fJO C -- -U3e. 00 0 ---7385 .0ilO-- -----------
~~ ER 1C36.ea~ 7475.G[0 lC31.30C 1825.~~~ IG36.3CC 816!:.CCC 1036.4QC 8460.COO la36.~0[ 8635.000
~ ER l'36.5CC 87~0.OCC lC31.0~C ,e55.GOe 1031.70C '~6C.COC 103f.GOC '54C.COC lC3~.200 9635.(00
~ER~"3e~-CO-U--'37a5.-1ICC-l034ot0c---971~-~OC--lG33.300--'H5(.-cCl---lG:H.~OC--'7&0..~Ot--l036.!JOC--9785 ..000---------
~ER 1036.000 9&O~.OtO lC4C.OOO '810.000 le~2.00C 9ElS.00C 10~2.500 9835.000 10~2.50C 9855.0tO
~ CR lC36.tOO S862.oEO 1034.cac 9868.000 IG32.00C 9E7S.00C IG3t.CO~ 989C.OOt IG2e.00G 9~1~.CJO
:;;:~ R--l C2~. 000--1 (G Ga.c CC---H3 (.-~tC-UG3: .-,.OC-I038.00 C----H115OCCC ---'03 2.0ii C-1014 G.-coc --1 93 4._00 C --1016 c.oo C
~1 ER 1033.500 1~180.0CO lC32.:uC lC21~.~CC 1031.50C lC24~.CG( 103C.50t 10263.000 103C.20C IG26s.cce
i~ ER 103(.500 10311.000 1031.5iiO -10~S5.:iiO 1032.S0t 10EIC.COC 1032.90C 10614.~Ot 1043.200 10695.000
i1ER -1 OH.lOO--U21s.eOO---l OH.~OO--11525.000 --lCH.5D C-Ul&c .. Cl!C---l 045. !lIlO --1l8~C.OOO --10'16.00(-1315 C. 000
,;i
~ £1 55.0GG O.OCO C.OOO 7.10C 9.lOC G.OCC 9744.COC 10701.00C 97~4.000 10701.GOO
II AP-Pl-AI\;-ST '.-6-(",,0
~)1 5~.OGO ~3.0tO 'l~:.COt 10700.20~ 760.0GC 4't.00C 500.~OC o.ooc 0.000 C.OOO

ER 10~6.03C 6900.0CO 10~:.50C 7000.000 10~5.0&C 7100.0CC 1044.000 73C5.00C 10~2.700 7410.0!l0
!1t-te~2.000-7525.-0C~lC41.7rjo__16~C.·000--l041..50t__7eH'OCH--104-h-COe--817C.-aOO--l04t-.500--856~.OOO---------
OR 10~C.COO 8720.coa 10~C.OCC eeoo.ooo 10~0.80C 'C8:.0(C 10~1.COC 9500.000 10~2.COC 9585.000
OR lC~~.OOt 9600.0CO 1042.000 5615.000 10~t.30C 563t.tOC lC~~.OOC '70C.OOC 104~.OOC 9120.GCO

CH.01l0--9H5;C C0-1 Cl4"2."100--916~i01l0---10~0-.acC--,17 e_oceC--l :3-1-.-00 C---98C Co. 00 C-t03 10.::0 C--'80S.OCO---------
103~.COO 981S.GOO 1032.00C 986S.000 1030.100 988t.00t 1032.00C 'S90.ijOO IJ34.00C 9'15.000

• : ER 1032.000 99~5.~CO 1031.60C 10COO.COQ 1035.000 102G4.COt lC3~.OOC 10224.00C 1033.000 10245.0GO
• -r-t"1:32.110a-U2 66.G Cll-H3-1.10C--U274 .-t"0"0-I031-.50r-t0"335.0CC~032.50C-lC48~.00C---U33i500 -1063 2.-000---------

," . OR 1033.800 1C679.4G0 10H.2H 10700.200 10H.00C 12150.0ilt c.OOt O.OOC -,O.Ollt - 0.000

[:1 tT 10-30000 o.UG Ci1tOO 7."1O"C '.-10-0 C.OO-C--<J66-~.OOC-l0572-.00~66'.-oOC--lC57hOOO---------
AP PLA~ STA. 6~+GO

)1 63.000 37.000 '67C.000 10571.600 ~60.00t !8C.00C ~Ot.OCC o.OOC O.OOC e.GO~

" ER--r-:-:eoOOC--672S-.-0tC--l C4 ~.~C---6950.-5vo--l048 .00 C-7C4 h-COC---104 i. 2~G--71911.i10G--lOH.OO(--733 0.000---------
~ER lC~4.000 7710.000 lC4~.~10 8G2C.~OC 10~3.20C 8~7C.COC 10~~.10il 863i1.CCC lC~3.160 8e65.000
~E~ 10~~.300 '31S.000 10~3.30~ ~4'0.OOO 10~2.00C ~!:3~.COC 10~2.0JG 9655.0to 10~3~5CC 9670.000
~~C42OnOo---<J685.-0c-o--l0~t.-!:O~--971S.~00--1038.Q(tC_916-C.OOC---103f.OOC--978C;..OOO--11134.tlOt--98lt5.CCO---------
ER 103~.00t 96~0.OCO 103~.700 9960.COC li132.90C Itect.GCC 103 •• COt IG020.00C 1032.30C lOlbO.OOO
ER 10~2.0~0 10120.0tO lC31.80C 1013C.&00 1032.00C lCJ~C.CCC 1031.700 101~5.00C 1032.500 1C266.000
eR-t"'-3-3.-5CC--l 0415 .-o-C0--1"I13 4.-<400--1 05S 0;;4 00--le4S.-000---l0571.60C-l O~ ~.50C-11 O'H. 000---1 0410. oot -1135 C. 000---------

I,ER 1047.700 113~O.000 lc~e.OOG 12390.000 0.000 O.OCC C.ODt G.OOC 0.000 0.000

£"T---'t1lO500---0.0 CO---C .n'c 7.100 'hl0E e.OO(--9S7~.-OOC-l0271.:l0C--957S ..00C-I0271-.000Q------
~ AP PLAt. SH. 1C"5~

• Ii'lXl 7::.S00 ~O.HO 9S8t.~00 10270.0ao no.ooc 10C.00C 75t.OGG C.OOC 0.000 t.OOO
;r1:R--I-0'l9.80a--7C20.000-UH .oaO--7215 .00 e---l0H .-70 C--725~. o-OC--l OH. 00 C--731 0.000 --1 O~5.80C--142 11-..030---------
3ER 104S.000 7825.0CO 10~:.10C 798S.000 10~4.30C 819t.00C IG~:.OOC 852G.OGC 104~.70C 879G.OGl
• ER IG~5.20C ~015.000 lC~4.60t '36C.GOO 1044.aoc 546C.OOC lC~3.COO 9~8:.COC 10~2.r~c 95Q5.0bC
t-t~-(t4-Z-.110r;__o;SSllocCU_n44.-I;OC--9565_;jDO---lO,ni\lt:c---9:7e_oC(tC~-1l4~~COt--'58e.tlOC--H42.00C--'595~OOO----------
~ER 10~O.700 9625.000 10~1.8ac 972C.JOe 10~G.00C 9825.0ilC IG3E.OOt 98~0.OOC 1335.500 9922.0~0

~GR 1035.500 ~'9~.O~0 1036.4~t 10000.00C 1034.S0t 10C5:.0CC lC33.SCJ 10122.00G 1035.5G& 101'11.000
:,TU-1C33 ~SO 0 -10 165 ;-oe il---r1l3 4; 5 0C---1C2H-~CC 0--1OH.5 GC-1O 262. tcC--l &41. 50t~lC27 C.-0 a C---1:':46 .. eo 0--10390.000---------
GjER 1046.00' 10490.0CO IG~6.5~C 10560.~OO lC46.CC( lCEoe.coc 1.~E.CQC 11300.ilOC lC48.00C 117uO.OGO
'-'
1!·JI
s
:
1

----- ._•._-,-------------~--_._----

~-----
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-fJ ET 17.000 o.oeo 1.lH 7.1H 5.lOt C.CH - '17e.O~t 10250.0l!e 911e.OOO 10250.000
;-:-'-----·------AP--PUN-.SH.-,-H+16.-rNDCI1ANNEL---AT IC7TH-A1IE.----------------------------------

~
- NORTH PROJrCT X-77.0 USED AS NATURAL RIV£R B£D
~ )1 77.000 33.000 977E.O~0 It1~8.~OC ~80.aOt· E6C.OOC 65c.ooeo.noc O.OOC 0.000
::CR ---I ce::.-ccc ---71C5.CCC---loeC~cnC----71lC... OC -- -10~e~40C ---'-7ae.cot -"--lC4E.00C -"-7e~c.30C -- ---10~7.0QC ---811e.oat
~_ GRIC~7.3CO 8~10.GCC lC~7.2aC8760.JOJ 16~6.0QC 5t8C.OOt 104~.7~G 922e.3JC la4f.5QC 939C.000
~W-!GR 10~4.20a 9548.000 IJ4~.OOO 9648.000 1043.70G 97~8.GGt le51.00C 977E.oae 1.44.600 9807.00e
,; ER-1042.3 oC--_9fl58 .0 O;}--lCH.2'H-- 987e •.,0 0--1 043 ..4oo--,eS40l'Ct--1'OU. 3H --98'H. eo c, ---l(i~ 2.80 0--5900 .l!6u--
,; GR 1G35.60tl S921.0eo 103E.30G 5S5E.ooe 1036.20C Hooc.cee 163::.50C 10G~8.00C 103~.60C 111e78.00C

S'j GR 103=.70~ 1010~.JCC 10~4.700 101~8.000 10~~.5Gt lC16e.OOt 10~E.211C 10192.000 IG4E.l0e 1021~.000
!8"GR--l C~6 .-7 GC --1 C236. OCO ---1C48.1 H -1C248.-CO 0--1050 ..90 C--1028!:.CC1----[.0H·..---- O.~OC -----ll.!lOC ------c.OOO ----

~ ET ~~.OO~ o.oeo c.OOC 7.100 9.10C o.CCC 9844.000 10790.00C 98~4.00t 10401.000
-~ T----8~.-OOC---O. a oo----C.OOO ---0.000----0 .!lO(----'.i.l0(-·~---c.OOG---e.ullc---7s~5.OilO--l0790.0ilO ---------
,~)l 84.000 40.CCO 98~::.COO 10~OO.100 620.011G 10C.OCt 700.00C C.~OC O.OOt t.ooo
• )3 10.000 o.O~O c.ooo 0.000 O.OOt C.OOC c.~oc 0.000 £.00£ 0.000

" ·1r--t-05-~.OCC__747S.000~05~.-n!le___H90.-tlne___l05h!lOe--7~2C.COf---105-2.-0~c--754e.·C!)C---I0S-l.-000--7S7rt-.-aoo-~-------

"GR 10~C.000 7795.000 lOH.5U£ 797ii.OOO 104e.4OC 821£.CGC 1DH.20C 8s0C.llOC H48.200 8820.0CO
• ER 10e".~~0 8950.0tO 10~E.7G' 9320.0~0 1048.00t 9~80.00C 1041.5CO 963C.~OC 10~E.OOC 97~0.OOO

• E~-Il4E.C-llC -s815. 0 CC--1 C54-'ct: C---geH."1lC 0--11153 .50a-4j8~!:.-eCC--U5 ~.oeC--58se.1:0 C--1 OH.1'O e --9875.-0110----------
,GR 1044.1&e 988e.oce 10~4.1CC 590f.OOG 103E.10C 991~.00C 103S.80C 997C.00G 103~.10( 9990.GilO

. ~ ER 1Q38.1011 IG025.000 103t.l0C 10045.000 10~C.IGC 10115.00C 1042.100 101611.00G 1042.10C 1021e.Q~O
~R-t-C~001110---l 023 a.ilO 0---1 e4 C.. l 0C-11136 O·..!lOe--t llU.-111~];037Co-eO-C---l 114 4. 4 00--lOHll.-QO 0--1!)4 2.900 -lauS..009---------

GR 111~2.011C 10~90.l!00 1~~4.00G 10S70.00e 10~E.00C IGEIC.COC 10SC.OOC 10615.00C 1e50.000 1£790.000

E-l---88.100---0.0to--t-oiI00 hl00 h-lt' ,t-.-U[--972~.006-10980.000--9729.00G-l113iil.000---------

I - GRAV£L PIT. Loe BREAKOUT TO X9S.5. CiS s.o. LIKI1EC IN Q TO X71
- '~X1 68.700 47.000 9730.000 10300.000 520.000 430.00( HO.OOC o.OOG C.OOO 0.000
})~---h'ooc---o.. oeo---t.~a- Gottoo CoOoe &-.&IH ll-.-~OO o.ooc; C.OOO 0-.090---------
~ GR 10S~.OOO 6520.0CO 105~.00C Es5C.OOC 1052.00C 6s8C.COC 105~.00( 717G.COO IG52.00C 74~0.OOC

GR 10~2.000 8650.000 IG5C.4JC 877G •• OC 105G.2vC 8S1C.GOt 105C.20( 908G.COG lose.l0C 92S0.00C
:1 GR-11l5 0-,,1l0 e--963 0 .-oe It-l1l5 C.-00 0--972S-.-00 G-1-il52-. 00 (--973 e.o 0C--l OS C. 00 Q---9735 .000- --103 6.200 --976 G. 00 a -
~GR lC3s.90~ 976S.000 lC3E.200 '977e.000 10~2.20C S81C.COC 1042.20G 9910.000 103~.20C 9930.000

- ~ER 1~3E.20Q 9990.~OG 103E.20C 10000.aoc 1036.200 10030.COt 1034.20C 101l0.00C lC3~.20C 10170.000
:~G it-!-t-q ~ .-1'0:--1 (22 0.0 C0--1 C4 4.·l~ 0220. 000--1 0~5 .6!lC--103ce.00t---1~H.. 90C-1C31 e. 0OC----l:H E.OO (--]036 0.000
~R 1048.000 10430.000 105C.~00 lC~S5.000 1052.00C lQ5DC.COC 105~.CO' 111530.~OC IGSG.OOC IG560.000

~ GR lC5:.000 10610.000 1054.00C 1:615.000 la52.J~C leE50.00t 11150.000 IG7CO.00G lCs2.11GC 1071C.O~0

ER--I-C~20000-1 fr760 .-O-Crlt-105C.-v~11l76s.700--t-OSO._3&0-_10830.-eoe--1-95 O. 900--1 085 c.eo G--l 051.1 0C--I09S0. Oil 0,---------
~ GR 1052.000 10980.000 10SE.OOO 1103C.000 O.OOt C.COC C.OOC C.OOG C.OOO 0.000

-r---95.500 o.-OOo---c./)OC 0.-')00 9.-hlC C.-o-oe C.OOC 6.00C--9499.00C-I030EoOOO---------
GRAVEL PIT. Loe BREAKOUT TO X88.7.

"n S5.500 40.0GO 9SH.GtO 10305.000 400.00C ESe.OOC UE.OOG O.OOC 0.000 c.OOG
iI"3--10.000----0.0 00--(0".10 0 a.erOO 0..-1100 t-.COt c.QOG e.aoe----t-.lJOO O.llilO-
.~GR lC::E.OOv 6~20.CCO 10ef.80C Es7S.GOO 10es.coc 7C3(.00t 1053.3~0 7530.QOC 10S3.30C 7S~Q.00G

~~R 10e2.000 7550.000 1a5~.0~O 7610.000 1052.00C 7615.00C 1052.000 8270.vOC laS2.000 861C.000
7G 1r--t~52.-0Cl0---88 55 .OC 0-1 CS2 .i1:t1l--914 a.-ao 0--1 ~S3-.6:lcr-93~c.cet--us2.CO :--"47 e. 00 e ---105 2.'30 C---95!l0.000-----------
~~ER 10~~.COC 9S3S.COC 105c.ooe 98~c.aoo 10~8.10C 98~5.cet 10~E.I0C 98S0.eOG 104~.20C 9890.000
~GR 1t42.2CC 9905.0ec 10~C.2ac 9~1~.100 1037.S0' 9S6C.'OC IG3E.20[ 100De.ecc lC3E.20C 1008e.GOQ
E-G R-l 0~ 4.-2 0C-l G12t. OCC---"1~H. 20 £-1 02 H.::1I C--1 036 0-20(-10 ~S t-.CO t--l 03 t. 20 0-1C26'. CO C---1 03 8.200 -10 28 C. 0 (I l! ---------
~,:GR 1~S2.0C!l 10305.0CO 105C.JllO IG310.aoo 1050.00t 1033C.00C 1052.000 10~20.000 1~5e.70C 10S80.000

- is: GR le51.00G 1e880.0CC lC5~.~OC lC97s.30£ 1052.10( Ilt7e.eoc 1054.CCO 11280.GOC 1064.000 11~llc.QaG
I , -----..-------- - -.- ---- -- .. .__. _

~
~
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LJ ET 100. 7ee O.OCO (.OO(O.:tOO ".. 'J.HO o.oec C./JO(c.ooe 9&2'J.IJO( 10191.000r) },'---1 ~c-. 7C~·--'I8.·tieO-'J63(.eo e-lH')C.OOO·---S50 .-00 (--62C-.OO(---52 C.!lOc---c.eoc· ----c.OO c ----c.cec
~. ER lC~&.OCC 7'1~0.0(0 1~~~.1~( 7'1SC.~4C lC7(.OO( 7'15J.t(( 107e.00e 16CC.COt 1~5E.COG 7601.0~C

-, ER 1055.00C 7730.000 1~7(.OJC 7731.10C 107a.oo( 8Cl~.(Ce 1~54.50e 8;2&.000 105'1.30C 811E.DJO
;,-GR ---I C7~. OCO-'-·-8111.000 - '-1CH.1HIO .._-- 81H.'.:00 --105'1.20 (--Il1'l (.00( --'-1054.'20(---821 e.ooe -- 105 '1.1 oe-- -8I1se.ooo -,-------- ..---'
~: ER 1(5 ... Z00 S600.~CO 105'1.100 87'1C.~OO 1053.600 'JlS(.eO( 105'1.100 93UC.00C 105'1.50. ,)'1sc.oce
~ ER l~~"'OOC 'J570.0ec IJS'I.COC 9630.100 10SS.DO( 963t.((( lC5~.GOe 'J6'1s.00e 10S2.COC 967C.OOO
'0R-l c~ 1-;- ('O'!!---<; 72lJ-;-C-C-0--' CS ~ .-.rat - ,)1l2 t-.-no 0--H5Z.0CC·--·jll6e.-c-c-(--tos eo1l0'O---,)ll,) e.:lo e---t Cit 2.-3 0 C----<J')ltlt.ltCcr------
~I ER 1042.30C S960.0eo lC'IC.3CO ,)97C.~00 1036.30C 'SIlO.OG( lC36.300 10070.0Ct 103~.Olte 101CC.OOC
~ ER 1036.300 lulZG.oce 103E.3CO 10130.COO 10'lO.3~C 101S~.GOC 1052.000 101')0.00C 1052.000 10Z'IC.000
:oro R---'l (53.'00 a -10 27 O~~ Cn-- 1 052;-0 il C· -. 030 G'. 00G~OS2;-GOC--,.lt38'C;0 li e---t1l52.2ac-. C43C .-(! GC --HS3.-3 0 0-lOS 70 .-00 li--------
~ ER 1053.70C 10880.0CC 1~5'1.000 111/tO.000 1062.00t 1120C.OC( t.ooe (.OOC G.OOO O.COO
11:

11 n---l 07.000---0.000'---00-00 C---0. tlO 0 '.10 C C'.OO (----C i 00 c----C. 00 C--n os ~60e'--l (I 25 6. ItG 0
Xl lC7.000 '18.000 ,)71C.OEG 10255.000 30G.000 6'10.0li( 63t.000 G.OOC 0.000 c.COO

u ER 10~a.soa 7275.oec la~E.7JC 748(.000 10Sll.20C 7715.GO( J05E.GOe 77SC.000 1056.00C 781C.COC
f:R~7001l0ll---'7811;;0 t 0-. lt7C.1I:a--792 t.OOa--1 IlS5.3ltc-79UOCU----1'OS ~o10t--8C25~OC--1055. 000 --8120.-0::(---------
OR 1~7C.000 8121.00( 107C.OOC 81,)'1.00C 10se.SC( 8195.CO( 105~.20( 8330.00C 1070.00G &331.000
GR 107C.000 8389.000 1055.300 ll3~0.OOO 10S5.10C 85S0.GOC 10S~.20t 863C.00C 105'1.'100 ,'8835.000
1:R--ICS ...·SOO-')lC5.-0CC--tOS'I.8C-O---')370iOCO-tltS6..i1)~t-S'l9e-.'1l0(--105 6.0!H---962 G-.·a-lio--HS6.vO C-971 C·.flilG---------
ER 10e2.GOe 9735.00G 10'lC.I00 ,)75t.000 J939.60t 'J1SS.0Gt 10'le.l0e '770.00( 10'lC.I0G 9830.000

,ER 103e.l0C S835.GOC J03E.I0~ 9')60.000 10'lG.I0C 9~8~.CO( 10'lC.IDC 10110.0CC 1042.10C 1013(.000
~~'1Z.100~ C180. C-CO -1 O'l~o100 --t0190.1I00--t·1I/tS.l-C-e---t0~.-c.ltltC-}os ~.OOC---to25s.~lte---l-~S~.1I0C-1036~-.-o(tll-O ---------
~GR 105S.70~ lC'I6G.GOO 10S~.7GO 1055C.~00 J056.00C 1073~.OGC 1051.00e 107110.000 1056.100 1075~.000

" • OR 1~~6.200 10870.GGO 10SE.OGC 10')80.000 1060.000 l1elG.CCt e.OOG C.OOO 0.000 0.000

".
(" S ~c C.04~ 0.0'15 . G.iUS 0.300 0.50C G.OO( c.ooa 0.000 o.ooe 0.000
.. 7 ET ·110.70G 0.000 _(.000 0.000 . 9.JOe G.DO( . c.oae G.OOC 9734.000 10236.00G

*i-i--il'to7B~--'I201tC-a--973!:.-:-o~C235nO'c-6GlI01IOO :SOt.ooc 37~o_O 0.000 c.oo_e C'.Oo-Oft--------
~ER lU6[.000 78'15.0CO 106t.G5C 78'16.000 lCS8.00t 7llS2.0Gt 105E.OOC 785'1.00e 10S7.70C 80CC.O(lO

OR l~se.coc 21'15.00G 10SE.GOt sISO.~OO 10S8.GOC 2200.0Gt 105:.100 854G.00t 1057.'10C 881C.OGO
'I ER-----J.-C5 6.-1: 00-895 O'.'"C'CC-l ~5 6-.-1 O-C---geH .'1:~C-tilS6.o_0C--9Uheet--l 05 S.-60~'j2 0.. 0a 0--105 5.-'11l C--9 It3C. oe0----------
~GR 1056.GOO ')'195.000 1056.700 9525.QOO 1056.00C ,)S'Io.OOt 105~.00G ')S4S.01lC 1~5'1.00C 969a.ooo

- t-;] GR 1.S5.60G 9735.000 J:}S'I.OOO 5770.000 1042.20C '790.0(( IG'II.SOO 9820.00e 1342.Z00 ')870.000
.Ft--'l-:l .. 6;"'2 I1C-'388 G'. ec c--1 0'1 £o2Qt --'J'J1O .CO 0--1O'I'J.2:lC--l occe-. tttt--t-04 !o2'O e-1'012 rr. flO C--1"'18.2 0C-lIt 16 It.OO0---------
OR 10 .. 7.0CC JC1'J0.OCG lu'lE.2ce IG21~.OOC IG56.00( 1023S.CO( lC5~.oce lC2SC.CGC lC5'1.CO( 103'10.000

", b.l ER 1056. O':C 1C3'15.ce~ IG56.7H HSat.OCC IG56.00( 10S')0.oce 10SS.81H IG67G.OG( lG56.00C 1077C.ii~O

;t-ll'R-t-:l58.C 0 C--l OS l(r.1tOa--l 06C.-CO'o-lC83 e-.'llO-O O.CllO .C'iIlOC 0-.-1l00 o.COO c.OOO o-.O')-It---------'

101')6.00C98'1'1.000G.oot(.OOGG.au_~__ ,.10C

--_ ....__._---_..- ---_ .•... _---

Ci -----

81
51 ET 117.ZGO O.OCO t.O!lO II_lion

F' OO\,;NSTREAI4-SICE-GLENORE-AVE--eRIOGE .
~)1 117.20C 33.000 ,)8'1e.~OC 1019~.GOO 800.00e '1oe.oe( 6SC.00e O.OCC 0.000 G.OOO
'1 X3 10.000 O.O~O C.OUO O.OGO O.GOO O.OO( C.OOO 1061.00e 1061.0110 C.COC
;rl:R-1"C66.-0-0r--7075.0Cll-t·lt6'1.-o00--712t.OOO---l062.-o0·e-St211.to(-t1J6C.-OOG--8035.'OOC--U611.-o0~--8037-,-Oo_O---------

~ER le~S.eOe llZSO.C(O 1~6e.COe ll3'10.000 106G.00t 836C.Oe( IG6t.Oae 838t.00C 1_Se.50C 8500.000
~ER lC5e.70u 863C.UOO l&57.')J( ll78;.OOO 10S7.90C '10(.GEt 10SE.'100 9330.000 luSll.OOC ')SSC.~ilG

Elr-rc58-;-OOlt-'73·0'OOOO-1056'·00C--'8'1!!..-u-0e---t-CS-4.1.(--5eS~-.tIl'C-tC5~;'"'2lle--9885.-:to-O--t-05G."'200--9'JIC·iOOO------

,OR 10'16.200 9,)7u.CCO 10'l1:.'1JG 1003~.000 1046.'1QE 101ZE.00e IG.E.2G. 10165.00C 1056.300 101')5.000
~OR 10S7.0CO 1&260.0&0 lu57.S~G 10'160.000 1056.00( 10S5e.00( 10SE.00e 10') .. 0.COO 1056.000 11415.000
_:;iER--1'Cse.-COC-"11555.-a-CC--lltcO.-1100--U62C.-GllC·--106Z000(-I168S000-( C;GCIC----C.-OllC 0-.000----0-.000----------
g
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W!B 0.90C 1.50 ~.9;)C a.GOo· 352.00C ,- -·U.HI·- ;··5503.000' . -. G.OOC 10'\6.500·' 1046.200
:-E T------t 1e;oCo·---O./,lCC---c-.'Joe----o.CI:O---,;11 c coccc--- t.OllC -'-- [.llCO---98't'l.OOC --101'H.300
~. UPSTREAM SIDE GLENDALE AVE BRIDGE-PERCHEC. 2FT DEERIS FER PIER.
~~ 1983 TOPO WITHIN O.3FT OF BRIDGE PLAN DECK.USED PLANS ~lNUS (.3FT&>1.- -. 11e. CO C·- -. ·33 it GC- -·584! .-co e - -U195. ~OG .- -.- 8G. GO c··---ae.-occ ..... . at. Clle . -.-.. G. 00 [ .--' -- .. c.oo C ------.. c. 000 .----- .----.---
f;-; >2 c. GOG o.OGC J.~H 1~6~.100 la63.OOO t.ooc C.GOC c.~oc c.ac[ C.OllO

i
'~1 >3 1:.000 c.oeo c.cce c.occ c.ooc c.ooc c.coc 1063.5cn 1.63.000 c.oeo
,: fT---18.1JGO-808·C.-;tCO-I064.5ao-·---C·.OOO--8140.1l·0C·--1C63.'CC hOOO--a42e.ODt--1063.60il---0.. CoOt---------
oj ET 11.000 11720.0GG 1063.500 c.OOO ,ooe.ooe 11163.!:t c.ooc 923C.COC 1063.600 c.ooo·
.i ET a.CCG S65G.Cce 1U64.!I0G O.COI! 5700.00G 1C64.Sfl( C.OOC ,eoH.OOC 1066.10C C.liOO
,,:-e T-----(-.·CO 0 -·5845.-1I CC -lOU. EH --·-1063.1 ao -1C19!.OC C--I06t.-6U--1963.-lOC-JC19£:.00 (-·---1;)66.1 (J(-- ~-'-.(! .1I0 C·-
.,' ET 0.000 10370.000 lQ6~.aoo G.'1iO lC600.0~C lC63.30C C.OGO 111SC.OGC 1;)63.000 C.OilG
,_. eT O.OOJ 11195.000 1063.4GlI O.OilO IHao.ooo 1t63.6CG C.COO 1151S.000 H64.01l0 c.oac
;:-H-1CE6.·00C --7865.000 --lOH.OH--7866.eOO--l116!.-GOC--2t3C. ccc -·-1C6!:. 0IiC---U31.0C C-·-106S.~Oii-----8C32 .oc 0
.~ ~R IGE4.000 81911.GCG 106~.'~0 82S0.~ao 1062.00C t320.00t 106C.ICC 8515.006 1il60.000 ,170.0GO
~ER 10!5.COC '250.0'0 106c.ooe '710.000 106e.ooc ,e35.GOC 10SE.OGC 56~!.OOG 1CS6.01lC 9860.000

rn
a' E"R--tC~5-.-,0 "-9895 i"1l1l11-1 O~7.-9aC--"2O."'llOO~ 04"7.4 OC-t0020.-cOC--U~·7.9~C-J 013 e .00[---1 e4' .'0 C--ll116 !tell0 0-------.

'7 OR 10S1.,ao 10175.0CO 105E.GOC 1019S.00G 10S8.00C 10210.00C 1~60.000 10220.000 10S8.00C 10730.000
• ER 10!7.400 11030.000 J057.4JC 1119C.000 105e.00c 1133G.GOC 106C.ODC 11~GO.OOO 1062.00C 11403.000
:fER--11:Ho 00tt-1HlSo-:I0C--1C6~.-to-C-lH50.-<)00--1066.1I0C-U485.-CHlC c ..·ooe G.oce ---G.eoe e-. 000--------

el
~ET 120.000 0.000 1.100 7.100 ,.10C (.OOC 'SSO.OOC 10~00.eoo '7'5.000 10206.000
It·~2lrO·O 00--4(t 00 OC-'811 t .-000 -102 05 Ollila~O·O.ocG--t3O.OO c--2O Co. 0oc---O.~O C· c .COc---o.000---------
>3 lC.OOO 0.000 e.oJO O.:;GO 0.000 C.GOC e.ooo c.oce (.DBO o.OJO

~
~R 10£:E.80C 765il.OCO 106£:.20e 7795.000 ID66.00C ,e4(.00C 1064.40( e070.coC lC64.00C 8160.000

5 ER--l~E2 .OltC-82S5 ..1l [0-1t6C .--H c---e3 00.0 0-0---1116 C..-30-(--8~8 C·.·OO (-:--106 C.2 iH--t 71!: .ao 0--1-!l6 S.'0e-8'3Sll.·00 0
I ~R lC61.~00 '100.0CO 106C.~00 5200.000 1060.000 '220.00C 10SS.40C 926C.000 1~S5.S0C 936G.0~O

~ GR lcse.~oc 9430.1I00 105S.800 '53C.000 10se.00c 563e.occ 10SE.00C '660.000· 10S8.600 '725.000
,R--I0SP..·00ll-'760.-000-165E.·00O---'780.1lCO--105e.2H---;-elthcoe-U57.-'0e---se20.eU---l·055.·'OO·--982e.OltO-------'---

OR lC51.900 585G.OCO lC4S.'~0 587C.JOO' IG~S.,OC 5E8C.GCG 1045.'OC 10lse.COt 10se.00G 10205.000
_.riCR 10ee.SOG IG27C.OCO lCSE.5jC 1033C.000 10S5.60C IG35C.OOC 1U5!.20C 10~DO.00C la5e.~oc 10700.COO

'i ~ R-l·0el!. 000--111100 .-OllO-105E .·70e -11185.eOO--l0S6.·70 0-11275.-80(--1 06C. OOC--11HS.~OG--l06E.00 0-11370.000--------
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u THIS RUN EXECUTED 16 JAN 88 11:06:0'

____a. '_.__"_ '_.__' __ • __ • _

---------------------

~
* III - * '*

: HEC2 RELEASE DATED Ney 7E UPCATED HAR 1'82
, ERROR CORR - 01,02,03,0'1,05
~I -"COIFICATICN - -50.51.52.53.~"'5~ ------ -----------------

. $: .****** •• **.t***.*********.***.*.**••• ************
-'-l .

5'1Tt.O TE--ASTER ISK--C.) "AT-LEFT'-OF--CROSS-SECTlOtl-NUMBER -INDI OTES -MESSAEE-H -SUMMAR ~~OF-ERRORS-l:I ST-----

-------------------------

--------- ---.----------~------- ------------_._-_._---------

nCttENDST

._-------.

TCPlo/JeSSTAYCHEll'RUELI'INDEPTHCRIliSCWSELsECNe G

10.000 12500.00 le28.(7 102e.Ol '1.07 102'1.00' 2268.11 1028.72 1.53 8600.00 lE78.18 10387.04 10EO.00
10.000 29~CO.OG 1(29.t5 1025.G9 5.tS '102'1.00 '11'0.~1 133C.03 9.35 86oo~00 2Cl'1.11 108'8.18 10tO.OO

B-. 1·Ci.-oOlr-3~O!l0.~C-l C29~-4~__.~2'>.45---5.H-IG2'I.ltcr-'1S6e.EO-11t3C.66---1'1).·69-8600o!l0-2223.'13 -109a-8054--t"CGlt.n-0n-0-~-

1t.aOO 39000.00 1(30.[0 1030.00 6.Oe 1024.00 ~a12.Cl lC31.58 11.~5 905'.00 1320.00 10370.00 1000.00
le.OOO 70000.00 le30.11 1028.11 6.11 1024.00 15~37.~2 103t.46 5.'17 6922.21 '1~78.36 11500.57 10tO.00

E:: ---------------- -
9.718 12500.00 1C2'1.S7 1022.''1 5.77 101S.20 '1132.E3 le2~.11 3.02 ,31e.'1'1 la08.15 10987.0' O.OC
9.718 29000.00 1C26.8, 1C2'1.10 7.6S 101S.29 11~87.C6 1027.&1 3.0' 9301.70 5'110.01 15072.54 0.00

r-: 9.718-39COOot;O-1-Q27.'I7~::2'1.73---802-"'-U1S.-2C---t511t7'.:'1-11t21.59---3.'1!'1-851'.fl6-6'170i'l'l-15156.15-o-.&0,----

S.71C 3500G.00 lC27.~7 162'1.13 8.27 101~.20 15187.:'1 lC27.59 ~.2'1 851~.06 6'110.'1' 15156.15 0.00
9.718 70COO.CO lQ28.1~ lC26.'11 '.5~ 101~.20 a3739.~7 102e.,0 3.78 822e.21 6S51.31 15202.99 '0.00

2E.800 12500.00 le31.[0 1025.2'1 6.1C '102'1.90 22'1'1.~'1 1031.'18 5.57 9835.10 ~55.31 10390.'11 6eO.OO
2E.800 29000.00 lC33.12 1;31.49 8.22 1024.90 5e6~.E9 . 103~.7'1 6.90 80ltG.CO 2~28.C9 10533.42 620.00

[:1 26.800 -39000. 00~-C33.'j3-1032.93---9.-03-102'1.90-8161.-13-t03 '10 5'1---7 .-14\-8000. 00 -3aO.'13 -U2QO. '13-680 .60...---
2E.8CG 39000.00 1[34.~e 1032.8~ 9.68 102'1.90 5292.t9 lC3~.45 1.S0 915e.30 1250.00 10'100.00 680.GO
2E.8CO 70eOO.10 lC33.4~ 1033.01 8.5~ 1024.90 11~55.~2 lC3'1.33 9.75 6'1'15.11 '1290.72 10136.4'1 620.00

20.000 12500.00 lC29.1'1 1027.25 6.1'1 102 .60 3120.El 103[.0'1 '1.43 8800.00 1315.11 10561.49 100.00
2e.000 29tOO.OO 1031.E7 1025.90 8.t7 102 .60 6~4~.J6 1032.08 5.61 8800.00 2[83.29 10'93.67 100.00

E~: 2CloO 00-39000 .00-1 [32 .-U-U3C.69----8;H-U2 .6 C-828~.-E3--1OH;'2---6 •.-08-880hOlt-2~03. e6-1112e. 36--HOiflIl-O---
2C.000 39000.00 It33.~7 1030.66 9.77 102 .60 7192.;7 103~.9Q 6.15 9100.00 13'15.00 104'15.00 leO.OO
20.000 10000.00 lC31.~e 1025.71 7.ge 102 .60 18251.11 1~31.8'1 5.2'+ 592'1.83 '1525.28 10916.59 7tC.00

13.000 12500.00 IG29.e6 1026.68 6.86 1022.20 '17'10.£2 IG2~.21 3.'16· 8600.00 1526.~9 10405.30 300.00
13.000 25600.00 1[30.'1'1 1022.21 8.2'1 1022.20 12'1'1.c5 103t.77 5.42 860e.00 2111.02 10717.02 3eO.00

Fi 1-3000lt-39COOriG-1C·31.ce-l02~..1I7----802e-_l022-rte-8HE.U-U·3"1-.-SO 6.-21--860l'.1l0--23'18-.06-109'+8.-G6--3eG..e-O,.-----
13.000 39000.00 1031.57 102'>.69 9.77 1022.20 7C48.11 1~32.58 7.~0 '050.00 1324.00 1037'1.00 300.00
13.000 70aOo.GO le3D.f2 1027.93 8.32 1022.20 22E26.11 1030.69 '1.'18 5407.12 5~35.77 107.3.'18 3eO.00
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sEeNO Q CI/~EL CRl\;S OEPTH ELI'1N IRE' EE VCH SSTA Tepl/It ENOST )LCH

1-.-'700-12500.00-H·35.11--U~2;.-~3---8.:n-lt-2h'ltr-387h~2-103~.-93---3.-23-9810.58--'H3.-15-10583.-13-610.0~!----

1.100 29~00.00 lC39.(~ 1033.97 11.E~ 1~21.~0 6~41.fS 1035.38 '1.65 9855.09 131.20 10590.29 '10.0C
1.700 39000.eo 1C40.18 1034.80 12.78 1021.'10 7(71.E8 104(.66 5.51 9816.33 1~1.62 10592.57 610.0C
r.-7Co-39COC.00-IC'I0.19-lOH.8G--'12.79-1021.-4C-l C85.-(8-11l'l 0066 5.50-981E.-13--Hl.-90-11l592.59-£'-7o-.·OOr---
1.703 luooo.ao 1(40.~~ 1037.3'1 12.8'1 1021.'10 11(15 •• 3 10'10.63 6.05 105~.56 3~'19.92 10592.68 610.00

8.00 r-125 0O.~O-1 t33. f2-1 031.-69 ---6. 32-1021.20--2-302.-~5-1-03:.98--·--5. ~3-9511-0'10--5 ~6. 26 -10057.66 --5'10 .0-0----
s.OOO 29'00.00 lC36.~~ lQ33.77 9.G3 1027.20 ~~15.'12 1031.06 7.32 8900.30 1163.06 10063.06 5'10.00
s.OOC 3geoo.oo 1(37.1E 133'1.&2 9.5E 1021.20 528'1.-4 1038.17 8.26 89ce.DO 1164.90 10064.90 540.00
E. noo --39 COO;t G-1 (37 ..~~1G34. 79---111 ..12-1C21.211--5478.E 5---H3E. 26---8.-al-8900.-00-1165. 23-10065.-23--5~0.0e----
&.000 70300.00 1037.E8 1036.75 10.4& 1021.20 12771.E8 1038.4'1 8.61 6~12.38 3£53.58 lC065.96 540.00

5.-000--12500.-00-·-1034. ~6-U32.42 -----6.66--1:l28.30 -2n3.-'16-103~.-3i1---4.68 --9568.75--55'1.58-10123.33-7000001---~
5.QGO 29COO.00 1(3a.(~ 1034.'18 9.13 102(.30 4E2'1.;2 103E.6'1 6.27 939'1.27 735.18 10129.'15 700.00
5.0tO 39000.00 1039.(8 1035.'18 10.78 lC2(.33 552'1.15 103~.81 6.56 9150.00 ~81.56 10131.56 7JO.00
S.-n00~900001l0--'-(390111--.-lt35.'l9----,0.·eG--.a28~3:r-5'Hl·.18--'1I35;82--6.'J'l-915totlO--981.611--X0131~6G-7:tr.-Ol!'C---
5.000 70ceo.oo 1039.~1 1331.6'1 11.01 1328.30 1517'1.50 1039.78 6.83 6528.80 3E1l3.21 10132.02 700.00

<;.-oOO--X2500·.aO~036.~6----tlt34.5"---5..6E~-03tol0-3I-73-o12-1-;}3E ..·60---3.54-980....-10 --esO.41--1068'1·.52-S00.00---
5.000 2900e.00 lC39.El 1035.95 8.91 1030.11l 6072.15 1035.96 '1.18 971~.91 ~15.11 10691.01 5(0.00
9.000 39000.00 lC'I0.85 1336.70 10.15 1030.10 121S.55 10'11.39 5.40 9161.88 925.61 11l693.49 501l.00
5~Oo-39ello.-on -1 CI'IO.-8S --tC36.10--10 ..1S--.03 (.10--7 ~22. E0-1-04-10-31----5.'10-9161.86 --925.6'1--10693 .51-5eo-.oo----.
~.OOO 7Gaoo.~0 10'lu.E9 1~38.55 9.95 1:3(.10 1~45.~6 10'l~.20 9.86 86~5.80 1~31.54 10693.19 5CO.00

~;1IOO-l'2500.110-H35.~·t-l032-.-88---1.9t-102EiItO~"31.-H-H3E.;t8 3.-11-9862-.-2~--El8.20-1G6ao.'l'l---230.00,---
'1.000 2900G.~0 lC39.~~ 10~4.'16 11.~~ :1028.ec 6E71.5'1 1039.5'1 :'1.3'1 ·9858.50 828.59 10687.09 230.00
'1.000 39000.00 10'lQ.'1'1 1035.22 12.'14 1028.00 7670.~6 10;C.8'1 5.08 9857.22 -'832.27 10689.'19 230.00
~~O~90110~CQ---,040.~5~~3502Z~2.45~E.-oc---76~e.(I---tO'l0.85------s.-c8~85?021----832.30~0689;50---230.0~0--~--

~.300 70coe.co 10'10.'11 1031.93 12.'11 1028.00 16691.~S 10'1(.90 6.13 701~.31 3568.2'1 10689.55 230.00

------ ~

~

---~

~

~

~

~

5
5
5
5
5

5
5
5
5
5

,e

'3-.-o·1llr-l25 oo..-eo-U36.59-10-35.-H---5.29-1031.-70-29U.H~-o37.27---~.-25--977 0'.-13 --185:".-10555 .57-4eo.-&Or----
3.1l00 29000.0:1 10'lu.(1 1G36.1l 8.31 1031.70 5393.E7 1 O'!G. 'l6 5.38 9114.81 846.74 ,10561.62 400.00
3.1100 35900.00 1(41.~5 1031.49 9.55 1031.70 6~5e.~7 1041.82 6.C~ 969E.25 861.85 10564.10 4eo.00
J-~GC-39QOO.-CQ---,('11.H----t 03,.. '19---9;56~;31070-6463.(5-1 041.-82---6.-03 -9696 .15--&67.96~056'1; ll-Hoota'----
J.OOO leooo.CO 1042.(5 1039.54 10.~5 1031.10 1~06.~8 134~.56 9.13 9531.81 IG05.82 10565.18 '1CO.OO

t-.5 OO--I250o-.DO-I038.15 -1038.20---5 .·25-1113 .50-1-413.-:1-103 5.-81---8. 'IS '-9834 .36 --413.'14-1024-7 .80-7S0-.-00r---
0.500 29.00.00 1040.55 10~0.68 1.'15 103 .50 2'125.~0 1043.16 11.5'1 9619.29 509.18 10251.82 150.00
0.500 3gedO.~0 1C'l2.~1 1042.08 8.71 103 .50 3~37.~5 10'l~.53 12.0'1 9592.94 661.32 1025'1.25 7SIl.00
(-;5-0o--3901:0.to--H42.n~C42.G8--S.11-1-03.SQ--3239013-10H;S3--12.-0'l-9592.92--E61.33-1025'1.-26-750.0Cr----
C.500 10000.GO 10'15.83 1Q~5.83 12.33 lC13 .50 7862.1'1 1041.69 11.'10 7'102.33 2S58.'14 10260.78 lS0.00

r==. - --------

'" -~ -'I ~_

L:·.J
•
'1
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CIISEL CRIIlS DEPTH ELI'lN 'RCA EG VCH SSTA TOPIlIO ENDST XLCHU SEeNO Q
.-,.,.-

" -17.-0 OC-12500. 00--'-1 (42.-4.. ---1 040. 76 ---7.. 84-103 "'60--1407.-£6--1 e.. ::.66----8.88 --'855.10 --26Q. 65 -1 013 6.'1-6S0.00----
h- 71.aoa 2'3000.CO le45.11 10..... 52 11.17 1034.60 2fO::.lO lC~1.89 11.68 '801.32 :72.~6 1017".2' 6l:0.00

~
77.000 390CO.'0 It4~.le le .. l:.95 12.28 lC34.60 2938.:4 10.. 5.71 13.52 979l:.96 "18.13 lC237.5.. 6l:0.CO

:' ----- 77.000 --39000. CO -'1(46. ee ----lC ..5.95 -----12,2e -lOH.6Q '-2537.£4 -'-1045.71 - _.- 13. 52 ~ 979l: .Cj6 0 --418.10 0-10237.53 ·--·6fO.0 e .----
" 'J' 77.000 70000.LO lC ..9.1" _ lcn.14 14.5" 1034.60 1015e.:2 1050.62 11.93 7160.90 H84.76 10261.78 650.00

61 '.,.
--e -OCO-1250O-'f"O-1C .....·~3-1O..2.·13---'.-1:-103f ..aO--31G~.!5-lCH.21---- ... 32--9871.'1---101.U-l0579.35-1U.OG---

8 0CC 29coe.00 1("8.£8 10.. 4 ...9 13.08 103f.80 5971.12 lu"5.21 5.28 9865.58 746.62 10612.20 lCO.OS
8~.000 39000.00 It50.t9 1045.17 1".89 1035.80 7"~9."" 1051.15 5.77 985~.~5 ~3C.54 la190.00 7tO.oo

r I S~ ..IlOC-39COO. 00 -1 e50.·12 -IQ45.-28 --14.92-1035.80--S181iU -1051 .... 3 ----6.·75 --9859.33 ---5H .67 -lQ"l!1. 00---100.00---
8".000 1000G.~G It51.19 10.. 1 ...5 15.35 1G3f.80 1518.12 1052.53 9.82 9857.75 532.25 10790.0Q 7CO.00

c: eS·.-1C0-1250C.GO -U~5.:e---1G35.31---11.18-1034.20 -3tH.(2- -liiH.56 ---3.41-974:.36 --5~5.2e -10288.6';'-"10.00---
( W.88.7 CO 29000.00 1C4'3.24 1042.52 15.00\ lC3o\.20 619::.:1 1045.61 4.88 9736.37, 109.18 10.... 5.55 0\10.0G

• S8.70~ 39000.00 le51.(3 1043.63 16.83 103 ... 20 7E53.4~ 1051.~8 5.~8 973,."1 '99.12 10917.10\ 410.00
'5 c.lO-~9~0._o_C--11:51.::~--tO..3-.65___t701~----"-1!134.2c--1C28.-H----t-051o&3---5 ..e5-9131.62--S6';.3a-l03n ..00-0\711.-00-'---

8e.l00 1000C.CO 1(52.":: 100\6.81 18.23 IG3".2Q 12482.(1 1053.29 1.91 650\3.60 44::9.'36 IG983.56 410.GO

n 9l:.50o--1250cr.OO-1"O ..5.-U-to-39.-18----11.48-1034.-20~70S;, .. 6-U0\!:.86---3.-31-'85e.85--4H.·l0-1-U293.55-680.00f----
95.500 2900C.00 1049.f9 100\1.17 15.39 103 ... 20 5461.16 105t.03 5.30 9841.08 0\59.e6 10300.64 680.00
95.500 39000.00 lC51.52 10..3.03 11.32 1034.20 6845.14 1052.03 5.70 9508.36 195.71 1030~.13 680.00

F'I 5~.50~9C"C'"~G--1-05l-iel-1043.C3___t-l-.6'l-1-03o\.~0-'11l1.16-1052.-33----s ..o\S-'502.-53--802.·20-1"03e~.-H--680..-00---
95.500 70COC.r,0 1(53.::: 10 ..6.52 19.13 1:34.2~ 12::58.!3 1054.10\ 7.59 1522.12 3E21.12 112~5.59 680.GO

.....
,e••

......

(~

-'
EJ 10Clo700--1250o_.lIo--l"G45.-12-104h'1--1"O.12-103~.-OO-197o_ ..48-1O.. 6 ..3"---6.~4-9895.-56--215.65-:-10111.-21-5a.-oo---

_100.700 29COO.OQ lC~9."3 1045.51 _H."3 -_103l:.00 3025.44 105'.86 9.59 9890.73 291060 10182.33 520.00
10C.l00 39000.00 lC51.!4 1041.09 -16.l:" -_1035.00 3683.~3. 105::.28 IC.5,) - 96')2.92 399.15 .10188.63 5a.00

E" lOC...lOo--3')OOO.-eo--1C51.!O-11t0\1.09--t-6rr~lo_35i1tc---3en.(')-'lC5::·.5O_--lOi·11--<J6"7l:.0\9--"56i83-10189.61-520.-o0--~
10C.700 70000.00 1050\.11 1054.77 19.71 1035.00 8C06.~3 1056.1.. 11.81 8019.98 3te5.33 1110\5.15 520.00

[J 1-0-7-.11 00-12500. 68--1 £46-.-80-100\2.66---8. 70-1·038.10-319".~0 -1041. 04·--3. 91-9741.55---E 01. 32 -102.. 2 .81- 630 .00---
101.000 2900C.'0 1C51.~4 1'45.00 13.14 1038.10 5 .... 9.;6 1051.68 5.32 9735.96 514.4!! 10250.35 630.00
107.000 3'3000.CO 1053.E6 1046.1.. 15.56 103£.10 6105.15 1054.18 5.82 9124.66 529.15 10254 ... 2 630.00

F.:r---107·.-00o--39000.00-H53.-n-ul46.-U--15.71--H:H.IG--6U5.-j')-1054.-38---5.-12-,)123.32~31.~6-1025~.78-,-630.~0r---
101.oCO 70000.00 1057.ce 10~e.87 18.'30 1038.10 12e2~.22 1051.19 1.~1 7780.06 2562.0.. 10981.0\8 630.CO

--,U-O.70o--1·25-00·.-vO-1-t50 .-12-1050.12 8.62--104105Cr-1-301. t't-l-05-1.56---9.6l-977t .51--.... 3 .36-1021 ').93-3-10 .001---
11C.7CO 2900C.00 lC52.~1 1052.21 10.11 100\1.50 2236.(6 105 ... 82 12.56 9173.03 ..52.26 10225.2'3 310.00
l1C.7tO 3'3000.~O 1t53.2:: 1053.23 11.13 100\1.50 2698.!3 1056.41 1.....5 9771.31 "56.59 10227.90 310.00

Ci • ll-c-...70C--390U.~o--l-c53.·52-1053 ..52-12.02--le''105G--2e30.-18--1 05 6.-46 --13.-18 -9110.-82--457.81-10228.63--310.00---
110.100 70000.~O lC51.61 1051.61 16.11 1041.50 1757.:9 1055.67 12.31 83"S.56 2456.74 10802.29 310.00

E:: l"1-h200-12S00.-0D--lf5hH-185h-64---'1.·H-10H.0\0-1880.H--1Q5~.a2 --6.65---9850\.81--~33.02-10187.83-650.001--~-

111.200 2900C.WO 1(57.11 105".65 10.71 10"t.40 2528.1') 105S.10 9.90 98~l:.CO 350.CO 10195.90 'SO.CO
111.200 39000.00 1C5S.53 1056.04 12.13 1046.0\0 3 .. 03.f3 1060.57 11 ... 6 98~5.~9 350.00 10195.0u 6~0.OG

R 11--1.-20o--390011.-VO--l"f58.-~8--1e56.·0~--1l.ee-lOH.-"O-3!14. ~ 9-106e.0\3--U .-11--9845. tlO--35 0.00-10195 .00---650. G0---i· 111.'" ,,,,,.,, lOU." .".... H." WO." ......_'~-=:'~_~.__8_'.~_~~ ,." 36"." 11651." '"=_
~
~
'I,.,
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[J
r~1e ,,-ll CC-12 ~ II 0 .:o----t (5_ .-a----II ;eo---6';e2 -1lI_1 .._o---t78~. ; 2-105 "1 .. '8 '--7. at--'8U. 23 --~12. n --"10182. 6~-'-e0.110---
t: lIS. COO 29000.CO 1(57."13 0.03 10.03 10"17."10 2836.~6 11155.06 10.22 '8"l~.2"1 3"13.'0 10193.15 8c.oe
r;- IH.COO 3'000.00 IG58.'S"! o.ce 11.5"1 1G"l7."IC 3~60.;2 1061.03 11.63 98"15.00 350.00 101'5.00 80.011
'-.------u S .-:1 &0 --39 aell. ~'.: --1(58 .-1"1-----0.-00 --11.H-l0"l7. "I11-3 29C. il--106t. '32 -----11.85 - 98"l!:. eo --- 350.0:: --10195.00 '---e e. 0 0 ----
~ US'.DCC 7liGOO.CO lC63.E!: o.CO 16.H to"l7 •."" 17e3S.H 1064.31 7.13 8197.'31 3216.22 1141"1.13 eo.CO

I;' 12ltoOllO-125O-0'-CO-1C55.-C8-1049,-63---'3.1&-1C4~.'30--3e28.-"l6-U5!:.35---4- ..13-<J83C.12--368.85-10198.97-200-..0Gr-----
~ 12(.0&0 2900&.00 1(59.C6 1052."12 13.16 1D"Ie.9C "Ie28.!7 105S.67 6.31 '3571.12 769.06 103"10.18 200.00
; 12C.OuG 3'000.00 lC~l.(e 1053.79 15.1~ 10"le.90 6"1'3'.~8 1061.75 6.S8 955e.00 E50.CO 1040G.OO 2GO.OG
;;1---12 C.-0 C;) --39 000. CO -1 C~O~ E'--IC53"~-78---'''I.92-t1t4~.-'3rr-527'J.18---tllU.-f>7---7 .-39 -'37". CQ--H7 .-Cll-l112C6.-CO-20ll ..0C· ---'

12(.0&0 70;00.~O 1(6"1.("1 1Cf7.13 18.1"1 lC4f.90 18E9~.E9 106"1."15 6.36 815G.3"1 2566.24 11361.85 2CO.GO

c
{.,
'_.

.,-

(-

\-

:i~

11------·
i

1

•



- .. .. .. .. .. .. - - .. ..... .. .. .. .. .. - ..
~AT. JA~ 16 1988 11:05:29 PAGE 51

u
I: UHMAR t -OF-'ERRORS-ANO--SPECIAL-NOTES

_ CAUTION SECN~= 10.00e FROFILE= 1 CRITICAL DEPTH ASSUMED
~CAl:"TIOt.l --SECNO= ----10.0 CO -FROF ILt= 'l--'!lNIIlUM SPECIFIC- ENnn ---------- ---------._-.-.-----.---
~ CALTION SEC~O= 1G.GOO FROFILE= 2 CRITICAL DEPTH ASSUMEC
.1CAUTION SECNO= 10.0CO FROFILE= 2 HINI~UH SPECIFIC ENERGY
~CAUTION-SECNO=~10~O~~PROFILE=1-CRITICA~DEPTH-ASSUMEC~~~~~~~~~~--~--~---------~--------~--

·..1CAUTION SECNO= 10.000 FROFILE=;' HINI¥UH SPECIFIC ENERGY
~CALTION SECNO= 10.00e FROFILE= ~ CRITICAL DEPT~ ASSUMEC
[CAl;TION-SECNO=-10.·oca-FROFILE" '~-MINII'UM-SPECIFIC-ENERliY------------------------~-----------

~ CAUTION SECNO= 10.5eo PROFILE= 5 CRITICAL DEPTH ASSUMED
CAl:"TION-SECNO=-10.5110-FROFILE:-S--KINIMUHSPECIFIC-·ENERGY--~------~--~--~-~--------~--~--~~--

,l4

.-, C

CAUTION SECNO= 11.0CO FROFILE: 5 CRITICAL DEPTH ASSUMED
~tO~~ECNO:~l~~~-FROFILE:~-HINII'UH-SPECIFI~ENEReY--~--~~---------~--~--~------------

CAUTION SECNO: 100.100 FROFILE= 5 CRITICAL DEPTH ASSUMEC
~AU~IO~SECNO:~OO~~G~PROFiLE~HINIHUM-SPE~FI~ENeRGY~----------~-------~------~-~-~~-~-

(: ..

CALTION SECNO: 110.1eo FROFILE: 1 CRITICAL DEPTH ASSUMEC
t-A't1i o1',---"5£ CI\0:-; 1 0-,,'7 CO-FROF ILE-=-l-H INIMUH-SPEC-1FIC-EMEREy-I---------~-~-~--~~-~~-------~--'--~-~
CAUTION SECNO: 110.100 FROFILE: 2 CRITICAL DEPTH ASSUMED
CA~TION SECNO: 110.100 FROFILE= 2 MINIMUM SPECIFIC ENERGY

kc-HOU--O-SECNO:-110 .-1 ctO-FROF-ll;E-=-~R IUCAt-DEPTIrASSUMEC .
CI;;lCAUTlON .SECNO: 11O.1GOFROFILE: 3. HINII'UH SPECIFIC ENERGY . ,.... '~~-,,·.\L
- F,l CAl:TION. SECNO: 110.700 PROFILE: ~ 'CRITICAL DEPTt! ASSUMED . - .'-~_;> '» .

e-t-A.unON~£CNO---1"10-.7U-FROFItE:-~-UNIMUIt-SPEC·IF1~ENERGY '.
C f.I ~ ~UTlON SECNO= 11 0 .100 FROF ILE= 5 CRn ICAL DEPTH ASSUIIED

CAUTION SECNO= 110.100 FROFILE= 5 r.INI~U" SPECIFIC ENERGY

"./ .
.~.:.. ..

.':~t=:
" ...........

.''.'•<'.

;.;

c ~ CAL lION
~CAUTlON

SEct;O=
SECNO:

111.2C0
111.200

FROFlLE: 5
PROFILE= 5

CRITICAL DEPT~ ASSUMEC
r.IMIr.UM SPECIFIC ENERGY

(

l
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'..

i'~j
f5r.l
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. WATER SURFACE PROFILES ;
; VERSION OF NOVEMBER 1976 ;I UPDATED MARCH 1982 :

* RUN DATE SAT, MAR 05 1988 TIME 1~:53:43 l
,;;*;;;;*U;;;;;;***;*******;*;*;***;*;;*;;*;*;;;;*;*

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;i;;;;;;;;;
i U.S. ARMY CORPS OF ENGINEERS ;
i THE HYDROLOGIC ENGINEERING CENTER i
i 609 SECOND STREET, SUITE D i
i DAVIS, CALIFORNIA 95616 i
i (916) 440-2105 (FTS) 448-2105 i
t;;;iit;ttt;;*;;t;;;i;i;i;;i;i;;i;t;;;;
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I
I
I
I
I
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X X X
v X.~

XXXXXXX XXXX X xx XXX UXXX /
X X X X X

X
v X X X XA

X X xx Xxx XX XX XXX XXXXXXX

AGlUA FRIA -PROPOSED CONDITIONS



~D! JUN 08 198B 14:42:04

I
PAGE 1

THIS RUN EXECUTED OB JUN BB 14:42:04
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I
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ti~
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I
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r.n

SR

I
~R

R
JK

,S~
r~

NC

I~
X~

1
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E

- ....:
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\IF

CAMELBACK RANCH - A6UA FRIA RIVER
DESIGN CONDITIONS - FROM DIS OF INDIAN SCHOOL RD. TO BETHANY HOME RD.
DESIGN CONDo 10 YEAR EVENT (AFRl122D1Dl

ICHECK INO NINV IDIR STRT METRIC HVINS 0 WSEL FG

O. " O. O~ 0.000000 0.00 0.0 O. 1006.410 0.000i..

NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

1.000 0.000 -1.000 10.000 67.670 0.000 -1.000 0.000 0.000 0.000

VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 43.000 1.000 2.000 8.000 42.000 25.000 3.000 26.000 53.000

4,000 54.000 39,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

6.000 22800.000 68000.000 93000.000 93000.000 182000.000 142000.000 0.000 0,000 O,GOO
0:045 0.045 0.035 0.100 0.300 0.000 0.000 0.000 0,000 0,000
O.{]OO 0.000 0.000 7.100 9.100 7.100 8550,000 12200.000 8565.000 11B70.000
8~153 55.000 9880.000 10500.000 280.000 280.000 280.000 0.000 0.000 0.000
2.000 1010,000 6870.000. 1010.100 b700.0(l0 0.000 0.000 0.000 0.000 0.000

101 (I ,~OO 6500.000 1008.600 7030.000 1008.000 7250.000 1007.200 7440.000 1007.800 7550.000
1006 ,:.00 7600,000 1006.100 79:,0.000 1006.200 8240.000 1006,100 8380.000 1007.500 8390,000

1006,200 8410.000 1006.200 8630,000 1006.000 8830.000 1008.000 8890.000 1116.000 8940.000
1010,000 8990.000 1008.000 9020.000 1009.200 9060.000 1008.000 9160.000 1007.800 9200.000
1006.000 9320.000 1006.000 9860.000 1012.000 9B70.000 1012.BOO 9880.000 1012.000 9890.000
1000~OOO 9940.000 998.000 10070.000 997.800 10090.000 998.000 10110.000 998.000 10340.000
998,400 10400.000 1000.000 10450.000 1010.000 10485.000 1012.000 10490.000 1013.500 10500.000

1012,000 10~;3Q: 000 1010.000 10550.000 1010.000 11060.000 1111. bOO 11100.000 1010.000 11150.000
1010:000 11250.000 1009.600 11370,000 1008.000 11560.000 1008.000 11710.000 1007.000 11890,000
1007,000 12070,000 1006.400 12230.000 1008.000 12380.000 1007.800 12570.000 1007,000 12780,000
1007:800 13000.000 1008.000 13160,000 1010.000 13165.000 1010.000 13210.000 1016.000 13280.000

O~O45 0.045 :'\ l\-'I: 0.300 0.500 0,000 0.000 0.000 0.000 0.000'-' =t)~....1

0,000 O:(}OO 0,000 7,100 9,100 7:100 9200.000 117:,0,000 9200,000 11750,000
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0.000

15163.000
0.000

1034.100
0.000

147-28.000
0.000

1032.600
0,000

90510.000 177000.000 142000.000
10445.000 0.042 11451. 000

0.000 0.000 0.000
9.100 0.000 0.000

&10.000 ~ib(l. 000 &30.000
1036.300 9460.000 1034.200
1032.100 9896.000 1030,700
1035.800 1092~,.OOO 1035.100
1035.700 11495.000 1033.800
1035.700 11921.000 1041.500
1036.100 12619.000 1033.500
1032.700 13045.000 1033.900
1035.900 13612.000 1032.900
1035.000 14368.000 1034.100
1034.700 14454.000 1035.000
1038.700 15310.000 1039.500

0.000 0.000 0.000

0,000
14693:000

90510.000
0,035
0.000
0.000

10445.000
9100.000
9723.000

10445.000
11485.000
11710.000
12481.000
13028.000
13598.000
13885.000
14440.000
15121.000

0.000

1033.100
0,000

9460.000
15348.000

0.000
9460.000
103&,800
1032.600
1035.400
103~i.800

1035.700
1036.100
1034.100
1035.900
1035.000
1034.100
1038,100

0,000

66200,000

0,040
0,000

54.000
9050.000
9666.000

10418.000
11462.000
11~,75.000

12083.000
12820,000
13585.000
13740.000
14426.000
14965,000

0,000

18100.000

14680,000
15793,000

1035.100

1034.700

1035.300
1034.100

1037,400
0,000

1034.100

10,250
1038.400
1031. ~iOO

1031;000
1033.300
1035,700

1032.500
1037.000

GR

I~
GR

t
G~

I.

GR
GR

I '"'n
;R
GR

rJ

I
I
I
I
I
I
,I
t
t
I
I

-I~,
GR
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I
~~;;~;;~t;;~~j;jjj**j~***;*;;;**;**;**l;;ljjl*lllj
~HEC2 RELEASE DATED NOV 76 UPDATED MAR 1982

ERROR CORR - 01,02.03,04,05

~~;~;~;~;~;i~;;j;;;*~~;;;;;~;;:*;;j*;;;;iill*ilj;

THIS RUN EXECUTED 08 JUN 88 14:43:40

1Il0TE- ASTERISK (i) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SEeND CW5El CRIWS DEPTH ELMIN AREA EG VCH 5STA TDPWID ENDST XLCH

8.153 182000.00
8.153 142000.00

8.153 22800.00
8.153 b8000.00
8.153 93000.00
8.153 93000.00

1006.41
1009.40
1010.73
1011.65
1012.24
1012.00

1002.33
1008.13
1009.09
1009.10

. 1011.88
1010.06

8.61
11.60
12.93
13.85
14.44
14.20

997.80 4741.01
997.80 16546.90
997.80 14850.56
997.80 16320.91
997.80 19976.74
997.80 32574.25

1006.84
1009.97
1011. 78
1012.49
1014.37
1012.52

5.31
7.33
9.59
8.61

14.30
B.!)3

7678.75
6938.57
8550.0Cf
8565.00
8550.00
6500.00

226~76 12130.94
5170.56 13163.50
3378.97 12200.00
3052.51 11870.00
3417,40 12200,00
6487.90 13233.33

0.00
0,00
0.00
0.00
0.00
0,00

8:240 93000:00
8.240 182000.00

8.240
8.240

228QO,OO
68000.00
93000,00

1007.08
1010.22
1011,85
1012.46
1014.09
1012.66

1002.76
1005.44
1006.63
1006.62
1010.10
1009.19

8.88
12.02
13.65
14.26
15.89
14.46

998.20 8092.27
998.20 22957.18
998.20 14661.28
998.20 15676.56
998.20 18440.02
998.20 37514.73

1007.22
1010.45
1012.56
1013.08
1015.82
1013.00

3.22
4.75
7.26
6.82

. 11.43
6.11

7150.36
6450.00
9200.00
9200.00
9200.00
6450.00

2082.60 10697.70
5911.95 13311.08
1649.81 11750.00
1666.76 11750.00
1739.44 11750.00
5995:88 13323.30

460,00
460.00
460,00
460.00
460.00
460.00

:'! .,.t ....
Ol,.)l:L

n .,.~"
0;: ...~..i.i.

23000,00
69000&00
95000.00

1007.31
1010.39
1012.34
1012.86
1015.37

1003.61
1007.27
1008.18
1008.26
1010.88
1009.68

8.71
11. 79
13.74
14.26
16.77
13.99

998.60 6126.83
998.60 10960.08
998.60 14051.77
998.60 14884.28
998.60 21731.61
998.60 14454.61

1007.53
1011. 01
1013.05
1013.49
1016.74
1014.09

6.30
6.76
6.38

9.82

9981.81
9964.8~1

9954.13
99~ll126

5919.11
9952.74

1518.30 11541.31
1579.54 11544.39
1592.21 11546.34
1595.60 11546.86

1593.85 11546.59

380.00
380.00
380.0Q
380.00
380.00
380,00

8,313
8:313
8.313

23000z00
69000EOO
95000:00

1007.30
1010.38

1015.37
1'···.., 1::J,U1L, ~!b

1003.64
1007.29
1008.24
1008.24

1009.77

8.70
11.78
13.73
14.25
16.77

998.60 6005.56
998.60 10128.85
998.60 13788.46
998.60 14575.19
998.60 21346.16
998.60 14193.00

1007.53
1011. 02
1013.07
1013.51
1016.75
1014.13

3.83
6.43
6.90
6.52
9.82

10.06

9982.51
9966.23
6536.58
9953.16
5893.30'
6~10(i.76

1488.31 11540.75
1547.49 11542.51
1744.86 11543.62
1564192" 11543,92
4868.94 12771.00
1869.56 11543.75

1tOO
1.00
1,00

1.00

78,00
~n 1'.1'.

i d .I.llJ

78.00

78.00

1324.98 11531.30

1518.95 11538.90
4048.01 11112.00
1832.44 11538.69

1505,15 11535.78
1196.28 11112,00! CC! 1"'\'1:

O ..I ...lij.i..}

5833.10
6468.54

9951.95

9976.24
9962.63

4.53

7.14
9.31

., , ~
! .1!

12.66
10.87

1007.71

1013.71

1000.00 5078.21
1000.00 9630.00
1000,00 1020B.91

1000.00 17358.06
1000.00 13174,92

l~L 59

7.39

12~21

12.92

10.49

1012.57

1008.01
1009,02
1009.00

1004,26
1010.49

1012~92

1007.3923000,00
69000:00
95000,00

:J 7'-,:

:: ~,..,-y

0: ·:':~l

8.327
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700.00

615.00

1.00

iOOllOO

1.00
1,00
1.00

530,,00

530.00
530.00

530.00
530.00

1.00

XLCH

700.00

700.00

785.00

700.00

785.00
78:1: 00

700.00

59=,.00
~,95.00

700,00

530.00

595.00

595.00
595.00

700.00
700.00

785.00

700;00

615.00

615.00
61:,.00
615.00
61:1,00

700.00
3330.00 11645.00

3706.45 12000.00
5201.94 14117.42

2b43.60 11278.08

TOPWID ENDST

7053.20 13238.47

3462.44 12419,80
4648.57 12458.36
4784.10 12504.10

7397.23 13648.23

2556.44 12100.47
5177.09 12203.88
4255.79 12955.79
3050.00 11930.00
4566.42 13313.49

4880.00 12600.00

3704.01 12000.00
3275.00 11575,00

7479.30 13245.78

1962.26 11096,63
3389.67 12902.79
3710,00 12800.00
2730.00 11820.00
3710.00 12800.00
6822.61 13024.64

3276.87 12202.56
5178.42 12301.85
4108.74 12308.74
3360.00 11990.00
4798.60 12998.60
6436~58 12413.57

248B,89 11332~69

6181.91 13168.14
5719.15 13211.69
3190.00 11640.00

1295.07 11531.93
1591.05 11536.05
1594,14 11539,14
1594.12 11539.12
7458.00 13561.52
·1594.41 11539.41

7720.00

SSTA

3300.00
8293.55
8295.08

7720.00
7720,00
8315.00
7720.00
5590.49

7418.36
6984.95
8200.00
8630.00
8200.00

8893.80
6620. ~,s

7350.00
84:,0.00
7350.00
5706.27

9945.00
994::"00
9945.00
9945.00
4679,05

9134.37
9091.80
9090.00
9090.00
9090.00
6202.03

8299.04
8296.90
8295.99

9945.00

7243.87
6982.57
8700.00
3880.00
8700,00
5970.12

3.66

3.59

5.27

C l'~7,.1. v.."

7.05

5.56

5,72
:1.25
5.57
5.87

5.50
5.78
5.83
5.47

5.10

5.72
7.81
6.96

3.96

3.33
5.40
5.95
6.46

5.11
5.31
6.26
5.70
6.18

6.41
6.51
6.52
7.31
9.51

6.46

4.70
6.12
6.55
6.81
6.65
6.51

VCH

1021,89

EB

1017.63
1019.84
1020.90
1021.30
1023.57

1007.74
1011.34

1014.79
1016.80
1017.91
1018.30
1020.98
1018.86

1016.14
1018.29
1019.23
1019.84
1021. 99
1020.19

1013,77
1013.75
1018.25
1014.72

1009.05
1012.54
1014.59
1014.59
1018.93
1016.02

1012.56
1014.86
1016.32
1016.46
1020.03
1017.41

1010.94
1013.67
1015.36
1015.42
1019.47
1016.65

5304.28

6407.42
16282.57
21714.50
15994.38
40180.98
29749.05

13857.33
17242.52
15745.88
33998.83
28599.39

4571. 77
13030.72
20909.08
18384.03
36716.87
34256.31

5985.73
16222.17
20300.79
18179.67
38271.58
34872.54

ELMIN AREA

999.50 5899.06
999.50 10767.88
999,50 14595.55
999.50 14575.96
999.50 34634.56
999.50 14927.75

1009.90
1009.90
1009.90
1009.90
1009.90
1009.90

1014.40 6279.66
1014.40 14794.94
1014.40 16297.13
1014.40 16999.32
1014.40 24968.18
1014.40 22867.59

1011.00 7554.88
1010.80 15349.26
1010.80 19530.91
1010.80 16778.57
1010.80 32217.94
1010.80 29148.64

1006.00
1006.00
1006.00
1006.00
1006.00
1006.00

1006.80
1006.80
1006.80
1006.80
1006.80
1006.80

1004.00
1004.00
1004.00
1004.00
1004.00
1004.00

5.43

5.06
5.94

7.57

7.13

4.69

6.41
8.28

4.99

8.00
8.50

10.62
8.94

6.55
7.64
7.82

10.68
8.49

8.95
9.02

12.69
10.12

6.06
8.20
8.14

12.47

8.00
11.20
13,61
13.59
18.03
13.82

6.70
9.29

10.94
10.94
15.04
12.30

DEPTHCRIWS

1015,01

i014,74

1008,66

1Q07,34

1020.25

1016.10
1016.72
1017.03
1018.39
1017.59

1014.78

1013.28

1009.16
1011.19
1012.02
1011. 96
1013.99
1013.41

1016.03
1018.00
1013,53
1018.51

1015,54
1015.52 .
1017.10
1016.45

1008.65

1011.33
1(110.14

1007.9J
1009.69
1010.49
1010.49
1012.aa
1012.29

1011.40
1013.21
1013.90
1013.81

1003.84

CWSEL

1020.81
1022.68
1021.21

1019.46

1014.:,9
1016.4:,
1017.54
1017.72
1020.58
1018.39

1015.99
1017.93
1018.80
1019.30
1021.42
1019.74

1012.23
1014.37
1015.75
1015.82
1019.49
1016.92

1007.50
1010,70
1013.11
1013.09
1017.53
1013,32

1015.65

1010.70
1013.29
1014.94
1014.94
1019.04
1016.30

1008.65
1012.06
1014.20
1014.14
1018,47

S:: 071 1:l2000. 00

B;80~1 184000,00

8: 938 9~lOOO J 00
8; 93B 9~!OGO. 00

8.805 95000.00

8 I 938 184000 I (H)

8.938 69000.00
8:938 23000;00

8;805 23000.00
8. BO~i 69000; 00
8.805 95000:0Q

9.071 23000.00

8.938 142000.00

8.327 69000.00

9.071 95000.00

8.327 184000.00

8,327 23000,00

8:327 95000.(10

:3: 327 142000. (H)

8,556 23000.00
8.556 69000.00
8.556 95000.00
8.556 9:,000.00
8.556 184000.00
8.:,56 142000.00

8.657 23000.00
8.657 69000.00
8.6:,7 95000.00
8.6:,7 95000.00
8;657 184000,00

8.444 69000.00
8.444 950(10.00
8.444 9:,000.00
8.444 184000.00
8.444 142000.00

9.071 95000.00
'1.071 184000.00

SECNO GI
I
I'
~~

I
I'
I
I
t
I
l
I,
t
I
I
t
t
I
I
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XLCH

56.00

~, ./".,..
~iO: tii)

~,b. 00

56.00
56.00

365 I (it)

570.00
~,70. 00
570.00
570.00

360.00
360.00

360.00

360.00
360.00
360.00

580.00
:180: 00

670.00
670.00

670.00
670,00

670,00
670,00

340.00

580.00

340.00
340.00

580.00

580.00
580.00

340.00
340.00
340.00

36~1. 00
365.00
365.00

TOPWID ENDST

2690.00 11200.00
2895.68 11400.00
5980.19 14670.00

1637.99 11049.00

1923.51 10940.23
2298.53 10990.45
2303.17 10993.50
2300,58 10993.94
2313.85 11000.53
2306.91 10995.96

1672.29 11041.14

2230.44 11036.35
4508.88 13204,30

1694.29 11052.15
1694.68 11052.34
1709.74 11059.87

1927,70 10987.70
1931,33 10991.33
1731,29 10991.29
1940.00 11000.00
1936.81 10996.81

1879.15 11140.41

2602.53 11470.00
1797.00 11143,00

1671.31 11041.38
1687.06 11049.91
169~.52 11053.40
1693.81 11053.56
1710.07 11062.37
1702.93 11058.51

1292.27 10868.97
5937.84 14807.60
3261.82 12130,00
2322.00 11701.00

2606.21 11470.00
6567.66 15432.75

6276.26 15174.64

3265.16 12130.00
6416.24 15282.93

5STA_"

8510.00

8509.97
8507.78
8506.74

3726.43
8648.01
3646.90
8650.00
8644.34
8646. 01

9357.66
9350.13
9353.97

9355.57

9368.86
936.1.00
9357.85

9085.56
8868.63
8867.42
9346.00
8863.79
8865.09

9370.07
9362.85
9359.B9
9359.76
9352.30

9262.96
9060.00
9060.00
9260.00

9381. 47
8869.77
B868.18
9379.00
8864.84
8866.69

8504.32
·8505.78

9060.00
-9060.00

7.28

6.51

3.93

5.62
5.65

B.14

7.42

7.13
8.20

8.81

.. ,.,
'.i-'

9.76

9.87

7.48
7.64

8.79

5.84
6.69
6.54
9.33,

5. 8~,

6.79
6.72
9.0L

3.B4

4.56

VCH

4.50
7.22
8.37
8.29

11.67

4.26
'·-6.62

11,13

10.47

3.81
6.02
7.28

. 7.39

E6

1019.16
1021. 51
1022.70
1022.87

1020.79
1023.93
1025.26
1025.30
1028.89
1027.18

1025,53
1023.65

1019.75
1022.38
1023.59
1023.70
1026.63
1024.93

1024.20
1026. ~16

1028.39
1028.74
1031. 94

1022.49
1025. ~!4

1027.12
1027.22
1031. 02
1029.09

1020.86
1024.08
1025.47
1025.50
1029.24
1027.58

1021. 74
1025.00
1026.41
1026.45
1030.30
1028.59

5114.89
9552.29

11344.67
11455.74
15765.82
13562.14

45831.17

5583.58
230~14. 08
16356.99
130~,q. 50
25816.77

5401.97
10645.20
13025.17
12428.77
19422.63
16624.98

5044.34
%77.43

11590.65
11676.73
16526.94
14393.57

14095. ~Il

15153.80
12615.91
26224.84
33781.07

EUlIN AREA

1015.70 6711.51
1015.70 11811.37
1015.70 1419a.00
1015.70 14535.53
1015.70 19714.70
1015.70 16126.88

1017.40
1017.40
1017.40
1017.40
1017.40
1017.40

1018.00
1018.00
1018.00
1018.00
101B.00
1018.00

1019.10
1019.10
1019.10
1019.10
1019.10
1019.10

1015.60 5992.76
1015;60 13162.75
1015.60 14444.08
1015.60 14326.83
1015.60 21088.37
1015.60 23488.96

1018.30
1018.30
1018.30
1018.30
1018.30
1018.30

1017.50
1017.50
1017.50
1(l17.~IO

1017.50
1017.50

c: :t
oJ. I.!.

7,34

7,48
7.30

3.03
5.79

7.31

7.19

7.24

3.87

8.03

8.14

6.92
6.98
9.82
8.57

7 P'
-J.li.

6.27

9.11

6.83
9.37
8.0B.

3.. 08
5,72
6.77

9.75

6.40
6..58
8.70

6.15

9.58

9.86
13.15
"1 ,",'
l~I"O

10.56

11.11
9.81

DEPTH

0.00
0.00
0.00
0.00
0.00
O.O()

CRIWS

1023.54

1024.36

1027.73

1022;59

1022.05
1024,61
1023.47

1025.43
1024.33

1020.08
1021. 99

1025.25
1026.01
1026.13

1022,92
1022.87

1019.21
1021.16
1022.05

1025,72

1017.51
1019.46
1020.44
1020.44
1022.52
1021.60

1017,39
1019.95
1020.14

1022.06
1021.35

1020.83
1022.70
1023.62

1026.39if', ....'!""! ....,1
lV.L 7: i.CI

CWSEL

1026.14
1027:75

1022.22

1023.12

1027.86

1019.57
1021.85
1022.89
1023.04
1025,2a

1021.45
1024.32
1025.55
1025.54
1028.86
1027.41

102~!.37

1026.5B
1026.40
1030.21
1028. '11

1023:71

1020,48

1020.53
1023.29
1024,42
1024.48
1027.32
1026.07

1024.17
1024.23
1026.77
1025.48

1022,18
1024,30
1022,91

1018.93
1021. 01

'1,623 95000 I 00

'1: 518 95000 I (H)

9;~,18 95000.00

9: 628 '15000 I 00
Q.628 1::9000.00

'1: b28 184000 I 00

9. 453 9~,OOO, 00
9.453 184000,00

9:b28 23000.00

9,384 142000.00

'i. /:.28 142000; GO

9.198 142000.00

9.266 23000.00

9: 198 23000 I 00
9,198 69000.00

9.453 69000.vi}

9.384 69000.00
9.384 95000.00
9.384 95000.00
9.384 184000.00

9.384 23000.00

9.266 69000.00

9:453 142000:00

9.198 184000.00

9:266 95000.00
9.266 95000.00
9,266 184000,00
9.266 142000.00

9;198 95000:00

9.374 23000.00
9.374 69000.00
9,37495(1)0,00
9.374 95000,00
9.374 184000.00
9.374 142000.00

'1.518 184000.00

5ECNO GI
J
J
I
t
I
I
t
,I
I
I
I
I
I
t
t·
I
I
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640.00

660.00

XLCH

475.00
475.00
475.00

800.00
800.00
BOO:rOO
800.00

630.00
630.00

660.00

660.00

475.00

630.00

475,00
475,00

630.00

800.00
800.00

640,00
640:00

660,00
660.00
660.00
660. (i()

660.00

660.00
660.00

660.00
660.00

640.00
640.00
640.00

b321.11 15483.62

2239.10 15327~OO

TOPWID ENDST

3373.42 12800.00

4626.30 16117,57
7252.67 16479,01
7434.39 16546,31
4720.00 14300,00
7690,B9 16740.89
7631.65 16681,65

5934.91 15034.04

4850.00 14500.00
7354.02 16404,02
7309,82 16359.82

4727.99 16074.69
7121,23 16230.78
7227.03 16277.03

3478,93 15024.97

1217.11 10990.72
6286,26 15166.55
3609.78 12400.00
2700.00 12000.00
3614.89 12400.00
6459.65 15246.85

5911.91 15330.96
6771.91 15448.88
4125.00 13500.00
7849.51 16591,86
6909.64 15470.03

6501,04 15621.96
5958.28 15550.00

6283.61 15348.00
6248.64 15317.80

3.74 9582.31

4.75 9259.78
6.79 9149,47
7.33 9113.54
6,09 9591.00
8,70 9100,00
8.21 9100.00

5,47 8787.20

6.87 9300.00
7.03 878:1.11

5.13. 9317.47
4,87 8789,22
5.89 8787.93

4,76 9660 ,82
5.85 9109,55
6.38 9050.00
7.O~, 9650.00
7.74 9050.00
7.22 9050.00

5,86 9226.08
6.77 9111.91
6.84 9580.00
8.17 9050.00
7.55 9050,00

VCH SSTA

8.07 9379.23
9.27 8854.29
8.29 8592.31
9.77 9375.00
8.23 8000.00

11.20 8520.85

4.26 9497.14
6.B8 9092.44
7,58 9071. 57

10.01 9400.00
9.25 9050.0(1
B,66 9050.00

E6

1035.03

1037.95

1032,53
1034.67

1036.01
1035.37

1031.50
1033.58
1034.14
1035.13

1035.34
1036.28
1037.26
1036.57

1037,55
1038.28
1039,08
1040.29
1039,56

1033,91
1036,03
1036.72
1037,34
1038.66

1029.64
. 1031. 55

1032.32
1033.27
1034.56
1033.14

AREA

3305.49

32172.07
27779.82

10704.58
17416,70
13647.26
34336.88
19373.74

5292,17
16059.07
20204.95
23583.84

6217,01
19601. 33
24116.36
21210.51
37156.86
32495.75

6976.24
19342.44
22822.57
21240.68
35990.57
31647.90

15267.96
19179,62
12756.62
30340.46
26225,74

ELMIN

1027.30
1027.30

1027.30
1027,30
1027,,30
1027.30

1027.00
1027.00
1027.00
1027,00
1027.00
1027.00

1024.30
1024.30
1024,30
1024,30
1024.30
1024.30

1025.40
1025.40
1025.40
1025.40
1025.40
1025.40

1027.30
1027.30
1027.30
1027,30
1027.30
1027.30

1019.20 4485.33· 1025.67
1019.20 16876,52 1028.04
1019.20 16787.96 1029.67

'1019.20 143~,7.59 1030.18
1019.20 27381,85 1032,80
1019.20 30736,73 1030.28

5,28
7.40
8,04
8.B7
9.82
9,19

7.47

7.85
9.65

],33

6.32
8.31
8.96

.., ..,
l.O,,::

4.40
6,28

11.56

6.06
3. ~,5

9.96
10,28
12.89
10.71

~I. 92
7.87
8,34
9.29

10,08
9.51

'1,74
10,41
10.54

9.72
10,75
10.10

DEPTHCRIWS

1032:19

1032.74

1031.17

1037.25

1034.82

1038.17
1037.57

1031.83
1033.30
1033,73
1034,30
1034.89
1034.47

1028,70
1030,53

1031. 74
1032.31
1031. 92

1036.09
1036.66

1035.18
1035,36
1036,59
1036.12

1023.75
1026.54
Wi! .,32
1027.58
1028.76
10~7.59

1029.53
1032.10
1032.67
1033.08
1033.76
1033.35

CWSEL

1034.77

1033.27

1037.40

1037.04

1033.62
1035.61

1038.86

103i.02

1025.26
1027.7:1
1029.16

1035.87

1028.70
1030.58

1029,48
1032.09
1029.91

1036.26

1037.71
1037,84
1039.52

1031.32

1033.74
1034.69
1035.48
1034,91

1036,82
1036,19

1031.63
1032.15
1033. 9~,

1031. 92

1032.28
1034,40
1035.04

~', 713 142000,00

91718 95000.00
9,718 184000.00

9.718 23000;00
9,718 69000.00

9.884 18000.00
9.884 66000,00
9.884 90000.00
9.884 90000.00
9,884 177000.00
9.884 142000.00

9,759 23000.00
9.759 69000.00
'1, 7~8 95000,00
9.7:8 95000,00
'1,7:,9 184000,00
9.759 142000.00

10.130 142000:00

10.130 18100.00

10.009 90000,00

10.2:10 66200.00
10.250 90510.00
10.250 90510.00

10.130 90260.00
10.130 90260.00
10:130 177000.00

10,009 18000.00
10,009 66000.00

10.009 90000.00
10,009 177000.00
10,009 142000,(H)
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CAUTION

•

,AUTION
''\'!T'Ti''l.k'

. !.:liU! lUi~

CAUTION

I
t
I
I
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I
t
I'
I
I,
t
i
I

SECNO=
SEeNO:
SECNO=
SEeNQ=

PROFILE= 1
PROFILE= 1

9.759 PROFILE= 6
9.759 PROFILE= 6

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
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NEW RIVER - PROPOSED CONDITIOI'~S



~T. MAR 05 19B8 11:53:44
~ , PAGE

ICHECK INa NINV IDIR STRT METRIC HVINS G WSEL FG

0. .., o. O. 0.001000 0.00 0.0 O. 1025.500 0.000...
NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

1.000 0,000 -1.000 10.000 67.670 0.000 -1.000 0.000 0.000 0,000

VARIABLE CODES FOR SUMMARY PRINTOUT

38,000 43.000 1,000 2.000 8.000 42.000 25,000 3.000 26.000 53,000

4.000 54.000 39.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000

0,000 0.000
0.000 0,000

9300.000 12000,000

0.000 0,000 0,000
0.000 0,000 0.000

8800.000 1027,000 8930.000
9150.000 1026.000 9220.000
9315.000 1020,000 9335.000
9615.000 1019.200 9640,000
9685,000 1021.700 9860,000

10300,000 1022.000 10390.000
10720,000 1026.000 10965,000
11260,000 1026.000 11370.000
11640,000 1024,000 11800,000
12070.000 1024,000 12140,000
12320,000 1022,000 12360.000
12600.000 1024,000 12650.000
12960,000 1026,000 13000.000
14080,000 1026.000 14550.000
1:,2iO r 000 (1$000 0.000

0.000
0,000

12400.000

THIS RUN EXECUTED '05 MAR 88 11:53:44

0.000
0.000

8785,000

1026.000
1026.400
1025.600
1020.400
1024.000
1024.000
1025,800
1030. :,00

475.000
0,000

'1027.000
1027.700
1026.000
1020.000
1022.000
1022.300
1027.500

12900 I (H)(l

13580.000
15250,000

490.000
0.000

8790.000
9080.000
9300.000
9560.000
9675.000

10200.000
10600.000
11130.000
11500.000
11950.000
12280.000
12565.000

900.000
0.000

1027.000
1027.000
1027.000
1022.000
1023.000
1022.000
1026,000
1026.300
1028,000
1026,000
1022.000
1026.000
1026,000
1026.000
1030,000

11640,000
0,,000

8785,000
8932.000
9260,000
9450.000
9665,000

10050.000
10520,000
11000.000
11470.000
11920.000
12270.000
12480,000
12820.000
13135.000

0,045 0,045 0.035 0.100 0.300 0.000
5,900 12500,000 29000.000 39000.000 39000.000 69000.000
0.000 0.000 0.000 7.100 9.100 0.000
LAST AGUA FRIA X-SECT, USED AS STARTING WSEL FOR NEW RIVER WIO
PHASING AS REGUESTED PER DAVE JOHNSON OF MCFCD ON 10120/86 FOR THEIR
FIS STUDY, FILE LNRSPFGS CONVERTED TO LNRMCFCD ON 10121/86 FOR
NEW RIVER FIB BASE.
9.718 74,000 8785.000

10,000 0.000 0,000
1032.200 877:1,000 1032,200
1027,000 8931.000 1027.000
102~,: 300 9240,000 1026,000
1020,000 9445,000 1022,000
1020.000 9650,000 1022.000
1020.900 10000,0(1) 1020.500
1022~OOO 10480.000 1026,000
1024.000 10975,000 1026.000
1028:000 11440.000 1029.200
1024.000 11830,000 102b.000
10241500 12210.000 1024.000
1024,000 12435,000 1026,000
1026:000 12720.000 1025.000
1027:000 13070.000 1026,000
1026 I :iOO 1:;000 I 000 1027,300

lItlllllll!ll!!!lll!!!!!!!llllll!!lllllllll!lllllll
HEC2 RELEASE DATED NOV 76 UPDATED MAR 1982

, fRRDR CO~R - 01,02,03,04,05 '
/~MDDIFICATIGN - 50~51~52J53~S4,55

lit""lll'lllll'llllllllll"llllllllllllll!ll!llll

ii CAMELBACK RANCH - NEW RIVER WI CHANNELIZATION ADJACENT TO SITE
OESIGN CONDITIONS - AGUA FRIA RIVER TO GLENDALE AVE.
DESIGN CONDo 10 YEAR EVENT (NR1122D4AjI
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I 13.000 7.100 7.100 7.100 9.100 7.100 9540.000 11720.000 9540.000 10374.000
liP PLAN STiL 15+30 CROSS SECTIONS 13.0 THRU 70.5 HAVE BEEN UPDATED

II PER GLENDALE AIRPORT CHANNEL PLANS AND HAVE BEEN ADJUSTED TO COE
DATUi1. CDE UL=1074.25 A.P. B.M.=1074.71. A.P. CROSS SECTION
DATA ADJUSTED -0.46 FT(USED -0.50) .

I
13:000 14.0(10 9540.000 10374.000 800.000 2000.000.. 1300.000 0.000 o.OM 0.000

1036.800 9538.0(1) 1036.800 9540.000 1024.900 9552.000 1022.200 9960.000 1022.400 10000.000
1022. ~iOO 10014.000 1022.800 10060.000 1023.400 10150.000 1024.900 10269.000 1027.500 10374.000

j 1029.500 10414.000 1030.700 10800.000 1032.000 11300.000 1033.500 11720.000 0.000 0.000

20.000 7.100 7.100 7.100 9.100 7.100 9605.000 11360.000 9605.000 10445.000
AP PLAN STA. 22+30

t 20.000 15.000 9605.000 10445.000 960.000 700.000 700.000 0.000 0.000 0.000
1037.800 9603.000 1037.800 9604.000 1037.800 9605.000 1026.300 9616.000 1023.600 10025.000

:J .. 1024.500 10165.000 1025.500 10310.000 1025.500 10378.000 1024.500 10429.000 1028.500 10445.000

I 1029.500 10457.000 1030.000 10690.000 1031.200 10900.000 1032.000 11060.000 1034.000 11360.000

26.800 5.100 0.000 0.000 9537.000 10400.000 0.000 0.000 0.000 0.000
F- 26.800 0.000 7.100 7.100 9.100 7.100 9537.000 11740.000 9537.000 10400.000.1

I AP PLAN 5TA. 29+10
26.800 17.000 9537.000 10400.000 1000.000 680.000 680.000 0.000 0.000 0.000

oR 1038.800 9534.000 1038.800 9537.000 1027.600 9548.000 1024.900 9957.000 1026.000 10044.000

I 1026.500 10193.000 1027.500 10342.000 1027.600 10362.000 1029.500 10366.000 1030.500 10381.000
1031.500 10400.000 1033.200 10540.000 1033.400 10710.000 1033.600 10895.000 1033.800 11090.000
i034.000 11260.000 1035.300 11740.000 0.000 0.000 0.000 0.000 0.000 0.000

I 32.600 5.100 0.000 0.000 9380.000 10233.000 0.000 0.000 0.000 0.000
32.600 0.000 7.100 7.100 9.100 7.100 9380.000 10233.000 9380.000 10233.000

AP PLAN STA. 35+40

J 321600 23.000 9380.000 10233.000 660.000 580.000 580.000 0.000 0.000 0.000
1039~8GO 9374.000 1039.800 9375.000 1039.800 9376.000 1039.800 9378.000 1039.800 9380.000

SR 1028.400 9391. 000 1026.200 9800.000 1026.500 9847.000 1027.500 9997.000 1028.500 10147.000

I 1027:500 10207.000 1028.500 10209.000 1032.500 10217.000 1036.500 10225.000 1040.500 10233.000-;

1041.200 10320.000 1041.800 10520.000 1042.300 10670.000 1043.200 10975.000 1043.800 11160.000
'01'": 1044,000 11480.000 1044.500 11750.000 1045.000 11920.000 0.000 0.000 0.000 0.000an

• 38.000 5.100 0,000 0.000 9226.000 10073. 000 0.000 0.000 0.000 0,000
38.000 0.000 7.100 7.100 9.100 7.100 9226.000 10073.000 9226.000 10073.000

AP PLAN STA. 40+30

I 3B~OOO 20.000 9226.000 10072.600 440.000 500.000 540.000 0.000 0.000 0.000
1041,100 9221.000 1041. 100 9222.000 1041.100 9223.000 1041.100 9226.000 1029.900 9237.000

",., 1027.200 9646.000 1028.000 9098.000 1029.000 9846.000 1030.000 9997.000 1030.400 10051.400wi'\, 1041.000 lOOn 60(1 1041. 400 10160.000 1041.500 10165.000 1041.600 10190.000 1041.600 10200.000
1041. 700 10250.000 1044.200 10880.000 1044.400 10920.000 1045.700 11500.000 1045.900 11630.000

I 45.000 5.100 5.100 0.000 9290.000 10136.000 0.000 0.000 0.000 0.000
45,000 0.000 0.000 7.100 9.100 7.100 9290.000 10136.000 9290.000 10136.000

AP PLAN STA. 45+80

J
45.000 14.000 9290.000 10135.800 440;000 b80.000 700.000 0.000 0.000 0.000

1042=800 9285.000 1042.800 9290.000 1031.000 9302.000 1028.300 9710.000 1023.500 9748.000
i; 1029.50(1 98B8.000 1030.500 10047.000 1031.000 10115.400 1041.200 10135.800 1041.400 10252.000

~::: 1041r~iOO 10390.000 1041. 900 10590.000 1042.200 10710.000 1043.100 11000.000 0.000 O.(l(l(l';,.11:

•
I
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I 51. 700 7.100 7.100 7.100 9.100 7.100 9722.000 10599.000 9722.000 10599.000
liP PLAN 5TA. 53+70

..~
51.700 13.000 9722.000 10598.200 600.000 510.000 670.000 0.000 0.000 0.000

1044.300 9718,000 1044.300 9720.000 1044.300 9722.000 1032.900 97331000 1030.200 10142.000
titi 1030,500 10271.000 1031. 500 10420.000 1032.500 . 10570.000 1032.600 10577.400 1043:000 10598.200

f: 1043,500 10675,000 1043,800 10685.000 1044.500 10705.000 0,000 0.000 0.000 0.000

54.000 7.100 7.100 7.100 9·.100 7.100 9849.000 10696.000 9849,000 10696.000L.l

-It AP PLAN 5TA. 55+65
54.000 15.000 9849.000 10695.000 270.000 200.000 230.000 0.000 0.000 0.000

ti 1044.500 9844.000 1044.500 9848.000 1044.500 9849.000 1033.100 9860.000 1030.400 10269.000
GR 1030.500 10311. 000 1031.500 10459.000 1032.500 10610.000 1032.900 10674.400 1043.200 10695.000

t 1044.100 11215.000 1044.200 11525.000 1044.500 11780.000 1045.000 11840.000 1046.000 13150.000

59.000 0.000 0.000 7.100 9.100 0.000 9744.000 10701.000 9744.000 10701. 000L.l

It
liP PLAN STA. bO+OO

59.00Q 43.000 9745.000 10700.200 760.000 490.000 500.000 0.000 0.000 0.000
"R 1046.000 6900.000 1045.500 7000.000 1045.000 7100.000 1044.000 7305.000 1042.700 7410.000
GR 1042.000 7525.000 1041.700 7640.000 1041. 500 7875.000 1041.000 8170.000 1041. 500 8560.000

I 1040.000 8720.000 1040.000 8800.000 1040.800 9085.000 1041.000 9500.000 1042.000 9585.000
1044.000 9600.000 1042.000 9615.000 1040.300 9630.000 1044.000 9700.000 1044.000 9720.000

GR 1044.000 9745.000 1042.000 9765.000 1040.000 9770.000 1038.000 9800.000 1036.000 9805.000

'R
1034.000 9815.000 1032.000 9865.000 1030.700 9880.000 1032.000 9890.000 1034.000 991:•• 000

2~
1032.000 9945.000 1031.600 10000.000 1035.000 10204.000 1034.000 10224.000 1033.000 10245.000

bti 1032.000 10266.000 1031.100 10274.000 1031.500 10335.000 1032.500 10484.000 1033.500 10632.000

I: 1033.800 10679.400 1044.200 10700.200 1046.000 12750.000 0.000 0.000 0.000 0.000

63.000 O. (H)O 0.000 7.100 9.100 0.000 9669.000 10572.000 9669.000 10572.000~!

AP PLAN 5TA. 63+00

1'1 63tOOO 37.000 9670.000 10571. 600 460.000 380.000 400.000 0.000 0.000 o~ooo

;R 1050:000 6725.000 1049.000 6950.000 1048.000 7040.000 1047.200 7190.000 1046.000 7330.000

.~
1044.000 7710.000 1043.400 8020.000 1043.200 8470.000 1043.100 8630.000 1043.100 8865.000
1043.300 9315.000 1043.300 9490.000 1042.000 9535.000 1042.000 9655.000 1043.500 9670.000

h 1042.000 9685.000 1040.000 9715.000 1038.000 9760.000 1036.000 9780.000 1034.000 9845.000
'10\,.. 10.)4 z 000 9890.000 1033.700 9960.000 1032.900 10000.000 1032.000 10020.000 1032.300 10100.000bl\.-. 1032 .. 000 10120.000 1031. BOO 10130.000 1032.000 10140.000 1031. 700 10145,000 1032. ~,(H) 10266.000:'rI

" 1033tJO(J 10415.000 1034.400 10550.400 1045.000 10571.600 1045.500 11090.000 1046.000 11350.000Jr,

GR 1047,700 11390.000 1048.000 12390.000 0.000 0.000 0.000 0,000 0.000 0.000

IT iO,500 0.000 0.000 7.100 9.100 0.000 9579.000 10271.000 9579.000 10271.000
AP PLAN 5TA. 70+50

y, 70 J :100 40.000 9580.000 10270.000 710.000 700.000 750.000 0.000 0.000 0.000:'L!.

I" 1049.800 7020.000 1048.000 7215.000 1047.700 7255.000 1046.000 7310.000 1045.800 7420.000..rI

." 1045,000 7825.000 1045.100 7985.000 1044.300 8190.000 1045.000 8520.000 1044.700 8790.000-n

'-f? 1045:200 9075,000 1044.600 9360.000 1044.000 9460.000 1043.000 9485.000 1042.000 9505~OOOD.,

I" 1042.000 9~,50. 000 1044.000 9:,65.000 1044.0(J(l 9570.000 1044.000 9580.000 1042.000 9595.000'f':

. .R 1040,70(] 9625.000 1041.800 9720.000 1040.000 9825.000 1038.000 9840.0(10 1035.500 9922.000
oR 103:1,500 9994.000 1036.400 1(01)0.000 1034.500 10055.000 1033.500 10122.000 1035.500 10147.000,R 1033:500 10165.000 1034.500 10240.000 1046.500 10262.000 1047.500 10270.000 1046.000 10390.000
:F; 1041:.,; 000 10490.000 1046.500 10560.000 1046.000 10600.000 1046.000 11300.000 1048,000 11700.000

I
,I
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IT 77.1100 0.000 7.100 7.100 9.100 0.000 9775.000 10250.000 9i75.000 10250.000
AP PLAN 5TA. 74+16, END CHANNEL AT 107TH AVE.
NORTH PROJECT X..,., 0 USED AS NATURAL RIVER BED. -/! I

I~ 77,000 33.000 9776.000 10148.000 480,000 6bO .000 650.000 0.000 0.000 0,000
',", 1052.000 7105.000 1050.000 7i10.000 1048,400 7205,000 1048.000 7500.000 1047.000 B115;000-bri

f
10471300 8410.000 1047.200 8760,000 1046.000 9080.000 • 1045.700 9225.000 1045,500 9390.000
1044,200 9548,000 1044.000 9648.000 1043.700 9748.000 1051. 000 9776.000 1044.600 9807.000

ci'R 1042.300 9858.000 1042.200 9875.000 1043.400 9884.000 1042,300 9891.000 1042.800 9900.000
,"'n 1035,600 9921.000 1036.300 9956.000 1036.200 10000.000 1035.500 10048.000 1034.600 10078.000lJ!\

IR
1035.700 10104.000 1044.700 10148.000 1044.500 10165.000 1048.200 10192.000 1046.100 10214.000

!R 1046,700 10236.000 1048.100 10248.000 1050.900 10285.000 0.000 0,000 0.000 0.000

'T
84.000 0.000 0.000 7.100 9.100 0.000 9844.000 10790.000 9844.000 10401.000

T 84,000 0.000 0.000 0.000 0.000 9.100 0.000 0.000 7545.000 10790.000
II 84.000 40.000 9845.000 10400.000 620.000 700.000 700.000 0.000 0.000 0.000_.A.i.

13 10.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000

I~ 1054.000 7475.000 1052.000 7490.000 1052.000 7520,000 1052.000 7545.000 1051.000 7570.000
1\ 1050,000 7795.000 1048.500 7970.000 1048.400 8210.000 1048.200 B500.000 104B.200 8820.000

GR 1050,000 8950.000 1048.700 9320.000 1048.000 9480.000 1047.500 9630.000 1046.000 9740.000

I~ 1046.000 9815.000 1052.000 9840.000 1053.500 9845.000 1052.000 9855.000 1046.100 9875,000

··0 :~ 1044.100 9880.000 1042.100 9905.000 1036.100 9915.000 1035.800 9970.000 1036.100 9990.000
~6R 1038.100 10025.000 1038.100 10045.000 1040.100 10115.000 1042.100 10160.000 1042.100 10215.000

"
1040.100 10230.000 1040.100 10360.000 1042.100 10370.000 1044.400 10400.000 1042.000 10415.000

. lJR 1042.000 10490.000 1044,000 10570.000 1048.000 10610.000 1050.000 10615.000 1050.000 10790.000

t: 38.700 0.000 0.000 7.100 9.100 0.000 9729.000 10980.000 9729.000 10301.0(1(1
GRAVEL PIT, LOB BREAKOUT TO X95.::" DIS B.O. LIMITED IN GTO X"'~II

..- 38.700 47,000 973j).000 10300.000 520.000 430.000 470.000 0.000 0,000 0.000
A':'· \};OOO 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

'"'
1054,000 6~120 3 000 1052,000 6550.000 1052.000 6580.000 1052.000 7170.000 10:,2.000 7440.000.' "r.

SR 1052,000 8b:l{)J 000 10:,0.400 8770.000 1050.200 8910.000 1050.200 9080.000 1050.100 915fl.OOO
;"\r, 1050,000 9630.000 1050.000 9725.000 1052.000 9730.000 1050.000 9735.000 1036.200 9760.000un

IF: 1035,900 97b~,. 000 1036.200 9770.000 1042.200 9810.000 1042.200 9ne 000 1034.200 9930.000
;~R 1036,200 9990,000 1038.200 10000.000 1036.200 10030.000 1034.2(1) 10100.000 1034,200 10170,000
'SR 1044,100 10220.000 1044,100 10220.000 1045.600 10300. (\00 1046.000 10310.000 1046.000 10360.000

IR 104B,OOO 10430.000 1050.000 10455.000 1052.{lOO 10500.000 1052.000 10530.000 1050.000 10560.000
. ". 1050,000 1%10,000 10~t21 000 10615. 0(;~1 1052.000 10650.000 1050.000 10700.000 1052.000 10710,000i";

r-r. 10:,2,000 10760,000 h~-{j.OOO 10765.000 1050.000 10830.000 1050.90(1 10850.000 1051. 100 10950.000./I.Jr1

"" 1052,000 10980.0(,:: 1058,000 11030.000 0,000 0.000 0.000 0.000 0.000 0.000~r:

IT 95= 500 0,000 0.000 0.000 9.100 0.000 0.000 0.000 9499.000 10306.000
GRAVEL PIT , LOB BREAKOUT TO X8S.7.,! 9~" ~:oo 40.000 9::.00.000 10305.000 400.000 680.000 680,000 0,000 0.000 0.000

0\3 10,000 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000
.-·r, 1O~,6 ~ 000 6420;000 105:1.800 6575.000 1055.000 7030,000 1053.300 7530.000 10~13, 300 7540.000t:lf':

tR 1052,000 7550.0(H) 1052,000 7610.000 1052.000 7615.000 1052.000 8270.000 1052.000 8610.000
r, 10:12; 000 88:,5.000 1052.000 9140.000 1053.600 9340.000 1052.000 9470,000 1052.000 9500.000;In

~GF: 1050.000 9535.000 1050.000 9840.000 1048.100 9845.000 1046.100 9850.000 1044.200 9890.000
GR 1042,200 9905.000 1040.200 9915.000 1037.500 9960.000 1036.200 10000.000 1036.200 10085.000

'R
lO34.2(H) 10120.000 1034.200 10240.000 1036.200 10250.000 1038.200 10260.000 1038.200 10280.000

r·!'", 1t)~i21 000 10305,000 1050.000 10310.000 1050.000 10330.000 10:,2,000 10420,000 10:10.700 10:,80.000C'r\
,,:: 1051,000 10880.000 10:12; 000 10975.000 1052.100 11070,000 1054.000 11280.000 1064,000 11400.000on

t
I
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120.000 0.000 7.100 7.100 9.100 0.000 9550.000 10400.000
120.000 40.000 9800.000 10205.000 200.000 130.000 200.000 0.000
10.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1066.800 7690.000 1066.200 7795.000 106b.000 7840.000 1064.400 8070.000
1062.000 8255.000 10bO.300 8300.000 1060.300 8480.000 10bO.200 8715.000
1061.400 9100.000 10bO.400 9200.000 1060.000 9220.000 1059.400 9260.000
10;:,8.400 9430.000 1059.800 9530.000 1058.000 9630.000 1058.000 96bO.000
1058.000 9760.000 1058.000 9780.000 1058.200 9800.000 1057.900 9820.000
1051. :100 9850:000 1049.900 9870.000 1045.900 9880.000 1045.900 H1180.000
1058,500 10270.000 1058.500 10330.000 1059.bOO 10350.000 1059.200 10400.000
l(i~'lLOO(i 11000.000 10Sb.70G 11185.000 1056.700 11275.000 10bO.000 11345.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 1046.500 1046.200
0.000 9844.000 10196.000

0.900 1.560 2.900 0.000 352.000 19.800
118.000 0.000 0.000 0.000 9.110 0.000

UPSTREAM SIDE GLENDALE AVE BRIDGE-PERCHED. 2FT DEBRIS PER PIER.
1983 TOPO WITHIN O.3FT OF BRIDGE PLAN DECK.USED PLANS MINUS 0.3FT

118,000. 33.000 9845.000 10195.000 80.000 80.000
O,[)OO 0.000 1.000 1063.100 1063.000 0.000

10.000 0.000 0.000 0.000 0.000 0.000
-lB:OOO B080.000 1064.500 0.000 8140.000 1063.900

0.000 8720.000 1063.500 0.000 9000.000 1063.500
0.000 9650.000 10b4.000 0.000 9700.000 1064.500
0.000 9845.000 10b8.600 10b3.100 10195.000 1068.bOO
0.000 10370.000 10b4.000 0.000 10600.000 1063.300
0.000 11195.000 1063.400 0.000 11480.000 10b3.bOO

1066.000 7865.000 10b6.000 78b6.000 1005.000 8030.000
1064.000 8190.000 10b2.900 8250.000 1062.000 8320.000
1059.000 9290.000 1060.000 9710.000 1060.000 9835.000
1049.900 9895.000 1047.900 9920.000 1047.400 10020.000
10~,1. 900 10175.000 1058.000 10195.000 1058.000 10210.000
1057.400 11030.000 1057.400 11190.000 1058.000 11330.000
1064.000 11415.000 1064.000 11450.000 1066.000 11485.000

5503.000
0.000

80.000 0.000
0.000 0.000
0.000 1063.500
0.000 8420.000
0.000 9230.000
0.000 9844.000

10b3.100 10196.000
0.000 11150.000
0.000 11515.000

1065.000 8031.000
1060.100 8515.000
1058.000 9845.000
1047.900 10130.000
10bO.000 10220.000
1060.000 11400.000

0.000 0.000

01000 0.000
0.000 0.000

1063.000 0.000
1063.600 0.000
1063.600 0.000
1066.100 0.000
1066.100 0.000
1063.000 0.000
1064.000 0.000
1065.000 8032.000
1060.000 9170.000
1056.000 9860.000
1049.900 10160.00(1
105B.000 10730.000
1062.000 11403.000

0.000 0.000

9799.000 10206.000
0.000 0.000
0.000 0.000

1064.000 8160.000
1069.900 8950.000
1059.500 9360.000
1058.600 9725.000
1055.900 9825.000
1058.000 1020:1,000
1058.400 10700.000
10b6.000 11370.000

0.000 0,000
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THIS RUN EXECUTED 05 MAR 8a 11:54:17

4.43 9545.85 a24.4~1 10370.30 680.00
6.14 9543,63 901.25 10444.88 680.00
6.94 9542.63 986.18 10528.82 680.00
6.85 9542.52 857,48 10400.00 680.00
8,32 9~,40 .25 2199.75 11740.00 680.(10

• '"Ie 9388.53 825,38 f (II"'H" 0" 580,00'tzL ...l iVi.J.":': .. 1

5.98 9386.31 832.20 10218.52 580.00
6.81 9385.30 835.31 10220.61 580.00
6.75 9385.23 B35.52 10220;75 580.00
9.0+ 9383.08 842.14 10225.22 ~180.GO

0.00

0.00
0.00
0,00
0:00

XLCH

1300.00
1300.00
1300.00
130(i .00
1300,00

831.38 10445.25 700.00
1205.21 10816.97 700.00
1405.50 11016.25 700.00
834.29 10445.0(1 700,00

1751. 71 11360 I (H) 700.00

797.89 10347.92
851.18 10399.28
942.13- 10489.25
827.07 10374.00

1076.24 10622.95

TOPWID ENDST55TA

3.03 9318.45 1208.09 10987.06
3.01 9182.44 5541.84 15077.28
3.17 8789.01 3552.61 12400.00
3.61 9300.00 2655,.33 12000. (H)

3.53 8788.32 6392.75 15203.64

VCH

4.95 9550.03
7.08 9548.10
7.95 9547.13
7.72 9546.93

13,11) 9546.71
'-c_=----~,-

4.14 9613.88
5.90 9611.77
6.53 9610.76
6.76 9610.71
7.66 9608.29

ESAREA
/'_.----- -',

ElJlIN--)
L -

DEPTH"CWSf:L) CRIWS
'----_.~

"

9.718 12500.00 1024.97 1022.94 5.77 1019.20 4130.39 1025.11
9.71B 29000.00 1026.91 1024.10 7.71 1019.20 11808.31 1027.03
9.718 39000.00 1028.03 1026.27 8.83 1019.20 12770.77 1028.18
9.718 39000.00 1028.31 1024.69 9.11 1019.20 11212.85 1028.50
9.718 69000.00 1028.75 1026.42 9.55 1019.20 23232.77 1028.90

13.000 12500.00 1026.86 1025.55 4.66 1022.20 2523.98 1027.24
13.000 29000.00 1028.76 1027.13 6.56 1022.20 4107.02 1029.54
13,000 39000.00 1029.73 1027.89 7.53 1022.20 4950.79 1030.71
13.000 39000.00 1029.93 1027.89 7.73 1022.20 5051.33 1030.85
13.000 69000.00 1030.15 1029.86 7.95 1022.20 5370.26 1032.80

20.000 12500.00 1028.52 1026.77 4.92 1023.60 3016.89 1028.79
20.000 29000.00 1030.73 1028.22 7.13 1023.60 5145.40 1031.26
20,000 39000.00 1031. 78 1028.96 8.18 1023.60 6520.01 1032.42
20,000 39000.00 1031. 83 1028.95 8.23 1023.60 5770.66 1032.54
20,~OOO 69000.00 1034.36 1031.15 10.76 1023.60 10663.00 1035.18

26.800 12:·00.00 1029.79 1028.25 4.89 1024.90 2818.68 1030.09
26:800 29000.00 1032.04 1029.72 7.14 1024.90 4735.45 1032.63
26:800 39000 ~ (H) 1033.06 1030.46 8.16 1024.90 5697.26 1033.81
26:80(1 39000.00 1033.19 1030.46 8.29 1024.90 5696.29 1033.92
26:800 69000.00 1035.49 1032.43 10.59 1024.90 9876.00 1036.49

32;600 12500.00 1030.96 1029.29 4.76 1026.20 2941.40 1031,24
32.600 29000.00 1033.25 1030.74 7cO:i 1026.20 4849.18 1033.81
32::600 39000.00 1034.31 1031.48 8.11 1026.20 5723.05 1035.03
32,600 39000.00 1034,38 1031.48 8.18 1026.20 5781.29 1035.08
32:600 69000.00 1036.60 1033.39 10.40 1026.20 7655.52 1037.86

tT~ - ASTER ISK (~) AT LEFT OF CROSS-SEcn ON NUMBER IND ICATES MESSAGE INSUMMARY OF ERRORS LI ST

'

DESIGN CONDo
iMMARY PRINTOUT

"

SECNO,
•\.
t'
,I,
(t

•l,
,I
I
I
t
•
I
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750100

230.00, lJ'

670.00
670.00
670.00

400.00

XLCH

540:00

70Q,(}Q

500.00

540.00

230.00

230.00
230.00

540.00
540.00

500.00

230.00

400,00

700.00

700.00
700,00

500.00
500,(10

40(1.(10

400.00
400.00

650,O(}
650.00

670.00
670.00

750.00
750.00

650.00
650.00

10247.86

10260.33
10254.12

10237.98

10560.03
10562.32
10562.33

10251. 93
10254.13

10673.93
1(i683.53
10685.77
10685.78
10691.31

10634.14
10688.80
10691.12
10691.12

10260.76

10136,81
10174.03
10237.98

829. 'i5 10061: 50
837.25 10066.39

.,,,,,.., !'1

.~! i.. oJ.

819.86 10054.73
826.61 10059.26
829.84 10061.43

820.88 10120.36
827.93 10125.03
831.33 10127 s 29
831.37 10127:31
839,48 10132,69

850.20 10581.51
857.15 10586,19
860.54 10588.48
860,54 10588.49
868.82 10594.07

784.33
827.33
852.74

820.93
827.74
831.06
831.08
839.27

896.26
91~.99

91-6.06

413.78
519.61
660.66
660.66

852,78
1062.22

TOPWID ENDST

419.71
419.71

3078.48

SSTA

7527.01

9234.87
9232.65

9804.58
9792,54
9775.12
9775.07
7409,72

929.9,43
9297.10
9295.%
9295.94
9293.21

9771.02
9732.70
9709.58
9709.54
9497.32

9731.31
9729.05
9727,94
9727.94
9725.25

9858.01
9855.79
9854.71
9854.70
9852,04

9617.87
9593.47
9593.47

9834.09

9795.71
7165,49

9855.55
9801.46
9795.71

'1231.58
9231,55
9229.15

5.73

6.85

EL36

6.37

7.15
7.11

3.99

9.17

4.16
5,72

4.64
6.37 .

8.43

6.51
6,49

4.48
6.06
6.76
6.76

8.51

6.37
7.03

4.38
6.10
6.87
6.86
8.63

6.13
6.85

VCH

11.83

13.44
13.44
12.00

12.22

8.40
11.78

3.91
11. 72

EG

1036.33

1032.40
1034.96
1036.21
1036;24
1039,20

1037.60
1037.61
1040.73

1036.44
1039.01
1040.29
1040.29
1043.41

1033.73

1034.97
1037.57
1038;85
1038.86
1042.03

1043.64
1047.88

1037,19
1039.80
1041.09
1041.09
1044.21

1039.88
1043.16
1044.52
1044.52
1047.63

1049.72
1049.72
1050.53

1035.46
1038.04
1039.33
1039.33
1042. ~,l

3131.30

AREA

612.3.39

2692.32
4555.65
54~,3.72

5483.54
7523.45

1488.12
2461.03
3191.31
3191.12
7181.50

2856.84
4751.56
5679.89
5685.04
7991.38

1402,61
2493.38
2959.4B

2870.96
4728.36
5693.60
5695.73
8236,49

2788.31
4789.13
5770.09
5772.64
8185.42

5057.66
5993.65
6004.68
8250,39

9920.11

12455.74

3005.24
. 5068.11
6119.93

ELMIN

1027.20

1033.50
1033.50
1033.50
1033.50
1033.50

1028,30
1028,30
1028.30
1028.30
1028.30

1031.70
1031. 70
1031. 70
1031. 70
1031. 70

1027,20

1030.70
1030.70
1030.70
1030.70
1030.70

1030.20
1030.20
1030.20
1030.20
1030.20

1027.20
1027.20
1027.20

1030.40
1030.40
1030.40
1030.40
1030.40

1034.60
1034.60
1034.60
1034.60
1034.60

5,29

7.81

5,2Q

5.47

B.25

7.13
B.21

4.87

10.70

7.51
8,66
8.66

11.39

4.77
7,07
8.19
8.20

10.95

4.46
6.80
7.94
7.95

10.72

7,50
8.70
8.70

12.09

7.30
8.96
8.96

12.00

5.18
7.52
8.64
8.66

11.34

12,34
12.34
14.47

DEPTHCRIWS

1037.47

1040:79
1044.55
1045.95

1033.77

1038.52

1033.59
1035.05
1035.79
1035.79
1037.69

1034.51
1035.95
1036.66
1036,66

1037.47
1039.49

1030.68
1032.14
1032.88
1032.88
1034.79

1045.95
1049.07

1035.67

1038.20
1040.68
1042,08
1042.08
1045.59

1033.24
1034,66
1035.38
1035.38
1037.24

1035.14
1036,70

1031. 56
1033.03
1033.77

CWSEL

1045.75

1037.90

1036.90
1039.21
1040.36
1040.36
1043,09

1041. 00
1042.20
1042.20
1045.~8

1042.41

1034.66
1037.00
1038.14
1038.15
1040.92

1041.35

1046.94
1046.94
1049,07

1036.17
1033.50
1039.66
1039.66

1035.17
1037.47
1038,59
1038.60

1033,48
1035.82
1036,94
1036.96
1039,64

1032.(17
1034.33
1035.41
1035.45

63:000 39000.00

51,700 12500.00
51.700 29000.00
51.700 39000.00
51.700 39000.00
51,700 69000.00

63.000 69000.00

54.000 12500.00
54,000 29000.00
54.000 39000.00
54.000 39000.00
54,000 69000,00

38,000 39000.90
38,000 69000.00

59.000 12500.00
59.000 29000.00
59.000 39000.00
59,000 39000.00

77.000 69000.00

77.000 12500.00
77.000 29000.00

70.500 39000,00
70.500 69000.00

70,500 12500,00
70.500 29000.00

45.000 12500,00
45.000 29000.00
45.000 39000.0(1
45,000 39000,00
45,000 69000.00

63:000 12500,00
63.000 29000,00
63.000 39000.00

SECNO g

38,000 12500,00
38.000 29000,00
38.000 39000,00

,,
•I
t,
I
I,
I,
I
I,
,t

~

•
I
t
I
I
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XLCH

80,00

520.00

80,00

520,00

80.00

80.00
80, (H)

470.00
470,(H)

370.00
3701100

520,00

700.00
700.00
700.00
700,00
700.00

470.00
470.00
470.00

520.00
520.00

370,00
370.00

630,00
630,00

630,00
630.00

680.00
680.00
680.00
680.00
680,00

650,00
650,00

350.00 10195,00
350.00 10195.00
350.00 10195,00

932.21 10790.00

930.56 10790.00
541.68 10401.00

TOPWID ENDST

312.38 10182.60

701.31 10579.25
746.60 10612.19

350,00 10195.00

529.77 10254,42
531,46 10254.78

501.30 10242.86
514,39 10250.35

434.56 10293.54
459.55 10300.63
795,82 10304.14
802.22 10304.74

3590.29 11199.07

544.92 10288.29
709.14 10445,52

1001.33 10918,55
569.38 10301.00

4438.71 10983.11

2958.95 10987.10

275.62 10171,19
291.59 10182.33
399.60 10188.64
457.01 10189,67

3082.61 11145,36

443.35 10219,93
452.26 10225.29
456.59 10227.89
457.81 10228.63

2424.93 10800,69

3212.17 11413,73

9776.57

SSTA

9857.79

9870.22

9877.94
9865.59
98~8 .44
9859,32

7781.62

9743.37
9736.37
9732.41
9731.62
6544.40

9858.98
9841.08
9508.31
9502,52
7540.25

9895.57
9890.73
9692.78
9675.43
8019.99

9735.96
9724.65

9741.56

9773.03
9771.31
9770.82
8375.76

9854.80
9845.00
9845,00
9845,00
8027.40

9849.24
9845.00
9845.00
8201.56

VCH

5.77
6.75

3.38
5.30
5.70
5.48
7.57

6.35

3.41
4.88
5.48

5.28

5.55
7.92

3.92
5.32

9.69

4.33

5.82
5.72

9.59
10.58
10.17
11.77

9.61
12.96
14.45
13.78
12.39

6.64
9.90

11.46
11.77

11.85
7.12

7.01
10.22
11.60

1045.20
1049.27
1051.16
1051. 43
1052.49

E6

1045.85
1050.03
1052.03
1052.33
1054.08

1047.04
1051.68
1054.18
1054.38
1057.73

1046.34
1050.86
1053.28
1053.50
1056.68

1051.56
1054.82
1056.47
1056.46
1059.61

1054.82
1058.70
1060.57
1060.43
1061.65

1054.98
1059.06
1061.03
1060.92
1064.25

. 1045.56
1049.60
1051.48
1051.83
1053.23

2236.83

3100.15
5968.75
7452.77
5782,69
7906.55

AREA

7562.25

1881.34

2830.20
2698.74

1300.34

1968.88
3024.78
3685.01
3833.60
7846.88

3667.02
6191. 39
7656.25
7029.28

12244.28

3702.84
5466.70
6847.20
7111.92

12145.63

3192.70
5449.06
6706.63
6820.10

12670.61

1784,05
2836.98
3360,83
3290.70

17624.13

2928,81
3403.67
3314.28

15340.20

ELMIN

1035.80
1035,80
1035.80
1035.80
103~,.80

1034.20
1034.20
1034.20
1034,20
1034,20

1035.00
1035.00
1035.00
1035.00
1035.00

1034.20
1034.20
1034.20
1034.20
1034.20

1041.50
1041.50
1041. 50
1041. 50
1041. 50

1038.10
1038.10
1038.10
1038.10
1038.10

1046.40
1046.40
1046.40
1046.40
1046.40

1047.40
1047.40
1047.40
1047.40
1047.40

7.74

9.12

6.82

13,07
14,89
14,92
15.38

17.67
19.07

11.18
1~1,04

16,83
17.15
Hl.17

11.47
15.39

8.70
13,14
15.56
15.77
18.85

11.73
12.02
16,03

10.71
14.43
16.54
16.90
19•.72

10,03

8.62
10.71

10.77
12.13
11,88
14.61

11.54
11.34
16.38

DEPTHCRIWS

1045,17

0.00
0.00
0.00
0.00
O,(}O

1052.21
1053.23
1053.52

1042.13
1044.49

1045,28
1047.38

1039,31
1042.52
1043.64
1043.65
1046,66

1039.18
1041. 77
1043.03
1043.03
1046.38

1041.90
1045.51
1047.09
1047.09
1054.72

1042.66
1045.00
1046.14
1046.11
1048.79

1051. 64
1054.65
1056.04
1056.04
1061. 01

1051.18

CWSEL

1050.12

1044.92
1048.87
1050.69
1050.72

1045.38
1049.24
1051. 03
1051.35
1052,37

1045.67
1049.59
1051. 52
1051.87

1045,71
1049.43
1051.54
1051. 90
1054,72

1052,21
1053,23
10~13. 52

1054,14
1057.17

1046.80
1051. 24
1053.66
1053,87
1056.95

1053.27

1061.01

1057.43
1058.94
1058.74
1063.78

69000.00

39000:00

39000.00

12500z0(J

12500,00

39000,00

29000.00

29000.00

39000.00

29000,00
39000.00
39000.00
69000,00

29000,00
39000.00
39000,00
69000.00

69000.00

84 1I 000 39000, (H)

SECNO Q

84,000 6'1000.00

84.000 12500.00
84.000 29000.00

8B:700 12500:00
88,700 29000,00
S8,700 39000.00
88.700 39000.00
88,700 69000.00

95.500 12500.00

95,500 69000.00

95,500 2900Q.00
95,500 39000.00
95:500 39000.00

110,700

117,200

107:000

1181000

110,700,

117:200

117,200

118:000

118:000
118,000

107:000
107.000

100,700 12500.00
100.700 29000.00
100,700 39000,00
100.700 39000.00
100,700 69000,00

110,700
110,700

107.000-12500.00

I,
,
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I
t
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I
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t
i
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;.

l
I,
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120.000 12500.00 1055.08 1049.63 9.18 1045.90 3028.70 1055.35 4.13 9830.11 368.86 10198.97 200.00
120.{IOO 29000.00 1059.06 1052.42 13.16 104~,. 90 4828.98 1059.67 6.31 9571.12 769.06 10340,18 200.00
120.000 39000,00 1061105 1053.79 15.15 1045.90 6499.51 1061. 75 6.88 9550.00 850.00 10400,00 200.00

1201000 3900010.0 1060182 10531178 14:92 1045.90 5279.78 1061.67 7.39 9799.00 407:00 10206,00 20(;:00

120~ 000 69000, (H) 1063,97 1057.05 18.07 1045.90 18497.96 1064,38 6.34 8161.15 2952.34 i1361. 57 200.00

,
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lIlU"M~RY OF ERRORS AND SPECIAL NOTES

~~~~~~ ~~~~~: ;~:;~~ ~~~~i~~: ~ ~~~~~~~LS~~~~~I~S~~~~~y
ilUTIGM SEeNO: 77.000 PROFILE: 5 CRITICAL DEPTH ASSUMED
7UTID~ SECNO: 77.000 PROFILE: 5 MINIMUM SPECIFIC ENERGY

IUT~ON SECNO: 100.700 PROFILE: 5 CRITICAL DEPTH ASSUMED
piON SWiO= 100.700 PROFILE: 5 MINIMUM SPECIFIC ENERGY

PAGE 48

rlrA~~i~~
'"' -UTION
CAUTION

.UTiON
"UTION

CAUTION

I ..·~~ION,ullON
CAUTION

'r
f
I
I
,I
I'
I
I,
"'J--

I
I

SECNO: 110.700 PROFILE= 1 CRITICAL DEPTH ASSUMED
SECNO: 110.700 PROFILE= 1 MINIMUM SPECIFIC ENERGY
SECNO= 110,700 PROFILE= 2 CRITICAL DEPTH ASSUMED
SECNO: 110,700 PROFILE: 2 MINIMUM SPECIFIC ENERGY
SECNO= 110,700 PROFILE= 3 CRITICAL DEPTH ASSUMED
SECND= 110.700 PROFILE: 3 MINIMUM SPECIFIC ENERGY
SECNO= 110.700 PROFILE: 4 CRITICAL DEPTH ASSUMED
SECND: 110.700 PROFILE: 4 MINIMUM SPECIFIC ENERGY
SWiO= 110.700 PROFILE: 5 CRITICAL DEPTH ASSUMED
SECNO: 110.700 PROFILE: 5 MINIMUM SPECIFIC ENERGY

SECND= 117.200 PROFILE: 5 CRITICAL DEPTH ASSUMED
sEeND: 117.200 PROFILE= 5 MINIMUM SPECIFIC ENERGY
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May 3, 1988

Coe and Van Loo
Consulting Engineers, Inc.
4550 North 12th Street
Phoenix, Arizona 85014

I Attention: Ashok C. Patel, P.E., RoLoS.

SHB Job Noo E88-36

Gentlemen:

Our Geotechnical Investigation Report on the referenced

project is herewith submitted. The report includes results

of test drilling and laboratory analysis, and recommended

criteria for levee design and related earthwork.

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona

arise, please do not hesitate to con-questionsany

Re:
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REPLY TO: 3232 W. VIRGINIA. PHOENIX, ARIZONA 85009

PHOENIX

(602) 272-6848

TUCSON

(602) 792-2779

ALBUQUERQUE

(50S) 884-0950

SANTA FE

(505)471-7836

SALT LAKE Cln-:

(801) 266-0720

EL PASO

(915) 564-1017



_1-
lrs::?jl SERGENT, HAUSKINS & BECKWITH

1~1 CONSUlTING GEon;CHNlCAL ENGINEERS
- t - Pt4OENtJC' TUCSON • ALSUQUEAQUE • SNIT" FE .. SM.T lAKE CrT'V' EL PASO

APPENDIX C

1

1

2

3

5

15

C-l

B-1

B-2

B-4

A-3

A-4

A-5

A-I

A-2

Page

. . .

. . .
. . . .

. . . .

. . .

. . . . .

. . . . . . . .

Laboratory Testing Procedures. • • • •

Laboratory Test Data • • • • • .

Direct Shear Tests • • • • • • • • •

Logs of Test Borings • • • • . • • •

Figures 1 through 4. • • • • • •

Test Drilling Equipment & Procedures . • • • • •

Unified Soil Classification System •••••••

Terminology Used to Describe the Relative
Density, Consistency or Firmness of Soils••••

Site Plan. . . . . .• .. . . . . . . . . .

References •

Discussion & Recommendations •

Introduction • • • • • • • • •
Proposed Construction. • • • • •
Investigation. • • • • • • • • • • • • • • .

Site Conditions & Geotechnical Profile • • •

SHB Job No. E38-36

APPENDIX B

APPENDIX A

REPORT

TABLE OF CONTENTS

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



2. PROPOSED CONSTRUCTION
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The levees will be about 8 to 10 feet in height. It is

proposed that the river side of the embankment be pro

tected against erosion with soil-cement that will extend

about 6 to 8 feet below channel grade. Where stabilized

levee embankments are planned, 2 1/2:1 (horizontal to

Preliminary details of the project were provided by

Ashok C. Patel, P.E., R.L.S., and David W. Dust, P.E.,

of Coe and Van Loo Consulting Engineers, Inc. It is

understood that about 13,000 linear feet of earthen

levees are planned for the site. These dikes will pro

vide flood protection from both the New River and the

Agua Fria River. The existing channel of the New River

will be widened to accept flood waters.

Page 1

This report is submitted pursuant to a geotechnical

investigation made by this firm of the site of the

proposed levee alignment for Camelback Ranch to be lo

cated south of New River and east of the Agua Fria River

in Maricopa County, Arizona. The object of this investi

gation was to evaluate the physical properties of the

subsoils underlying the site to provide recommendations

for the design of the levees and related earthwork.

1. INTRODUCTION

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job N04 E88-36
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3. INVESTIGATION

3.1 Subsurface Exploration

_1_
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Twenty-two exploratory borings were drilled to depths of

11 to 26 feet below existing grade. All borings were

drilled with our CME-55 drill rig advancing 6 5/8-inch

0.0. hollow stern auger. Standard penetration testing

Page 2

Should details involved in final design vary signifi

cantly from those outlined above, this firm should. be

notified for review and possible revision of recommen-

dations.

A levee freeboard of 5 feet is anticipated for the 100

year flood. The lOO-year flood will result in flows of

about 95,000 cubic feet per second· (cfs) in the Agua

Fria River and 39,000 cfs in the New River. Stream flow

velocities are estimated to be about 5 1/2 to 8 1/2 feet

per second (fps) in the Agua Fria River and 6 to 7 1/2

fps in the New River. It is further understood that the

duration of the lOO-year flood in the New River will be

less than six hours.

vertical) slopes are planned for the land side and about

1:1 slopes are planned for the river side. Where

unprotected levee embankment sections are planned, the

upstream and downstream slopes will both be 3:1.

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36

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



4.1 Site Conditions

4. SITE CONDITIONS & GEOTECHNICAL PROFILE

3.2 Laboratory Analysis

and open-end drive sampling were performed at selected

intervals in the borings.

Page 3

located along the

The property does

..

the

is relatively level and is cur

of irrigated fields. No

time of our field investi-at

area

consisting

irrigation ditches are

the irrigated fields.

planted

on the boring logs in Appendix A. Grain-size

Atterberg limits and direct shear tests were

on selected samples. The results of these

presented in Appendix B.

crops vlere

gation,· but

fringes of

The general site

rently farmland

are shown

analysis,

performed

tests are

The moisture content and dry density of selected samples

recovered were determined. The results of these tests

_1_
1~1 SERGENT, HAUSKINS & BECKWITH
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The results of the field investigation are presented in

Appendix A, which includes a brief description of drill

ing and sampling equipment and procedures, a site plan

showing the boring locations and logs of the test bor

ings. The field investigation was supervised by Roman

Y. Jauregui, staff engineer of this firm.

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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4.2 Geotechnical Profile

4.3 Groundwater & Soil Moisture Conditions
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No free groundwater was encountered in the borings.

Soil moisture contents varied from 6 to 20 percent in

Stratum A and from 2 to 11 percent in Stratum B.

Page 4

by the boring logs, the subsurface profile

be described as a two-strata syst~m as

As indicated

can generally

follows:

include some undeveloped areas adjacent to the Agua Fria

River and the New River. The land surface generally

slopes toward the river channel in these areas and

contains a light to moderate growth of grass, brush and

some scattered trees. It appeared that some grading had

taken place in the northeast portion of the property

along the banks of the New River.

B. Beneath Stratum A, silty to clayey sands and
clean sands with some gravel were encountered to
the full depth of the borings. These soils are
medium dense to very dense and are generally
weakly cemented.

. A. From the surface to a depth of 2 to 5 feet, sandy
silts and sandy' clays of low plasticity were
encountered. The plasticity index of these soils
varied from 2 to 20. The soils are generally
weakly cemented and soft to moderately firm at
their present moisture contents.

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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Most of the sampled materials are acceptable for use as

backfill and soil-cement. Blending and mixing may be

required depending on the exact gradation of material

generated for embankments. Careful selection and some

blending will be required for selection of soils to be

used in soil-cement. It is anticipated that material

can be mixed during grading operations, at the dis

cretion of the representative of the geotechnical

engineer, to provide high quality embankments. Site

grading, embankment design and soil-cement design cri

teria are presented in the following sections.

As indicated by their index properties, the soils of

Stratum A, particularly, are somewhat moisture sensi

tive. Assuming a volume change on wetting of 5 percent

and a 5-foot depth of moisture sensitive soils, a set

tlement of 3.0 inches is calculated. It is likely that

the variation in potential settlement on wetting is I to

4 inches, and that differential settlements of 2 to 3

inches could occur over relatively short distances.

Because of the potential for settlement and differential

settlement, it is recommended that the upper 4 to 5 feet

of native soil be removed and recompacted to prevent

damage to the proposed soil-cement erosion protection.

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

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. EB8-36

5. DISCUSSION & RECOMMENDATIONS

5.1 Analysis of Results

Page 5
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5.3 Embankment Fill

All fill should be compacted to a minimum of 95 percent

of maximum dry density as determined in accordance with

ASTN 0698. The moisture content during compaction

The upper 6 inches of exposed native soils beneath cut

surfaces should be scarified, brought to within 2 per

cent of the optimum moisture content and compacted to at

least 95 percent of maximum dry density as determined by

ASTM 0698.

Page 6

It is recommended that all vegetation, debris and trash

be removed from the site. At the discretion of the

representative of the geotechnical engineer, surficial

deposits of loose sand and finer grained materials

should be overexcavated and removed for use elsewhere on

the project site. It appears that 2 to 4 feet of Stra

tum A soils will require overexcavation.

All fill required to raise the levee up to design eleva

tion should be free of excessive vegetation, debris and

other deleterious materials, and contain no particles

larger than 6 inches in diameter. It appears that most

of the on-site materials are acceptable for use as em

bankment fill.

5.2 Surface Treatment

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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5.4 Typical Levee Sections

should be maintained within 2 percent of optimum mois

ture contents.

It is noted that the location of the phreatic surface

within the levee was assumed, and is considered very

conservative. Soil-cement typically has a very low

coefficient of permeability relative to the native and

embankment soils. Thus, seepage below the soil-cement

is anticipated prior to seepage through the soil-cement

section. The phreatic surface would develop laterally

from the river and, considering 6-hour duration of the

lOO-year flood, would likely not fully develop as shown

Page 7

Embankment slopes of 1:1 for soil-cement treated slopes

and 3:1 for unprotected upstream slopes are proposed. A

2 1/2:1 downstream slope is proposed for the soil-cement

protected portions of the levees and a 3:1 downstream

slope is proposed for unprotected portions of the levee.

Three typical cross sections were developed for analy

sis. Figures 1, 2 and 3 in Appendix C illustrate typical

levee sections along the New River, the Agua Fria River

and the unprotected section, respectively. Shown on

these figures are the proposed levee geometry, water sur

face elevations and freeboard, the assumed maximum

phreatic surface that could develop in the levee and the

extent of recommended overexcavation of native soils.

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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*References are listed at end of report.

5.5 Levee Stability

5.5.1 Analysis Procedure
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In the simplified Janbu procedure, parallel side shear

forces are assumed, and vertical and horizontal force

equilibrium of the individual slices are satisfied,

but overall moment equilibrium and moment equilibrium

of the individual slices are not satisfied. The com

puted factor of safety is conservative relative to

more accurate methods satisfying complete equilibrium.

The slope stability of the levee sections shown in

Figures 1 through 3 were analyzed using the computer

program STABL developed by Purdue University (Siegel,

1975a, 1975bi Lovell, Sharma and Carpenter, 1984)*.

This program (up to and including version STABL4)

considers a generalized shear surface utilizing a

limiting equilibrium (simplified Janbu or simplified

Sishop) method of slices. Irregular trial shear

surfaces are generated and analyzed to determine the

critical shear surface •
•

in Figures 1, 2 and 3. Full development of the phreatic

surface shown, considering the soils that will be

utilized in construction, would likely require several

days to develop.

Camelback Ranch4Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job -No. E88-36
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Of the three conditions assumed, sudden drawdown

5.5.3 Analysis Results
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The pertinent results of the stability analyses are

listed in Table 2, which presents minimum computed

safety factors for both river and land side slopes for

several conditions. Three conditions were considered,

including end of construction without a phreatic sur

face, full development of the phreatic surface and

sudden drawdo\'m.

Page 9

For all other conditions, com

exceeded 1.5, indicating thefactors

condition.

to development of a full phreatic surface

the minimum computed safety factor for the

of the embankment. Computed safety factors

1.30 to 1.94 for the three levee sections

which exceed the recommended minimum of 1.2

safety

side

puted

river

vary from

analyzed,

for this

subsequent

results in

Based on the direct shear test results and our general

experience with similar soils, the soil strength

parameters and unit weights listed in Table I were

assumed for the analyses. Because of the predomi

nantly granular nature of the soils, the soils were

assumed to be cohesionless. The cohesion values

assigned to the soil-cement are representative of

uniaxial compressive strengths of this material.

5.5.2 Soil Parameters

Camelback Ranch Levee Design
Agua Fria River & New River
ll3th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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Camelback Ranch Levee Design
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l4aterial

Compact fill, dry

Compact fill,
saturated

Native sand, dry

Native sand,
saturated

Soil-cement, dry

Soil-cement,
saturated
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TABLE 1

Soil Parameters Assumed
for Stability Analyses

Unit Weight Friction
Total Saturated Angle Cohesion
(pef) (pef) (degrees) (psf)

115 125 33 a

115 125 31 a

100 108 30 a

100 108 28 a

130 142 a 5,000

130 142 a 3,000

_1_
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Case III - Full phreatic surface at flood stage.

Case II - Full phreatic surface subject to sudden
drawdown.

_1_IlS:f1t SERGENT, HAUSKINS & BECKWITH

-1~1 CONSUlflNQ GEOTEC......JC;Al. ENGINEERS
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TABLE 2

Page 11

- End of construction.

Factor of
Condition Slope Safety

Case I River side 3.71

Case II River side 1. 94

Case III River side 2.71

Case III Land side 1. 55

Case I River side 3.56

Case II River side 1. 84

Case III River side 2.53

Case III Land side 1. 58

Case I River side 1. 91

Case II River side 1. 30

Case III River side 1. 80

Case III Land side 1. 82

Note: Case I

Figure 3

Figure 2

Results of Stability Analyses

Typical
Section

Figure 1

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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o Poisson's ratio for the foundation soils is 0.35.

o The depth to an incompressible layer is 30 feet.

o Since the finer grained material will be over
excavated, consolidation settlements are ignored.

Page 12

Agua Fria levee section was

if the potential settlement of

the performance of the levees.

was based on the following

The results of settlement analysis are shown as a

settlement profile in Figure 4 in Appendix C.

A levee having a maximum height of 9 feet was assumed,

resulting in a maximum embankment load of 1,125 pounds

per square foot (psf). For this loading, a maximum

o Vertical stress due to embankment loading was
determined using the influence chart of Osterberg
(1957) •

o Deformation modulus is related to SPT blow count
as described by Schmertman (Wrench and Nowatzki,
1986) •

levees should not be subject to slope stability pro

blems once constructed.

o The average standard penetration test (SPT) blow
count is 20 blows per foot.

assumptions or procedures:

The settlement of the

estimated to determine

the levees will impact

The settlement estimate

5.6 Settlement Analysis

Camelback Ranch" Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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5.7.2 Soil-Cement

5.7.1 Protection Alternatives

5.7 Erosion Protection

co

Page 13

Several alternatives for erosion protection are

possible, including gabions, placed riprap and soil

cement. Gabions and riprap would require a graded

rock-fill having a mean particle size in the range of

3 to 5 inches. Sources of a significant quantity of

this type of aggregate within 5 miles of the project

site are limited. Both the haul distance and the

grading restriction increase the cost of these op

tions. Placement of the rock-fill on a 2:1 or 3:1

slope would also be difficult, unless a large hori

zontal thickness were used. Considering the total

length of the dike and the above factors, these

alternatives are not recommended.

. Soil-cement is recommended for erosion protection on

settlement of 0.28 inch occurring below the midpoint of

the crest was computed. As shown on Figure 4, estimated

maximum and differential settlements are anticipated to

be small. It is further expected that the major compo

nent of the settlement will occur during construction,

since the predominantly granular foundation soils are

not subject to long-term consolidation settlements.

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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5.8 Temporary Slopes During Construction

the river slope of the levees. The native soils of

Stratum B typically contain 10 to 30 percent material

finer than the no. 200 sieve, and have a maximum

particle size of 1/2 inch or less. The soil-cement

protection should be constructed in 6- to 8-inch lifts

with a minimum horizontal vlidth of 8 feet.

For estimating purposes, the cement content of soil

cement should be 12 percent. The exact cement content

should be determined in accordance with ASTM 0558,

0559 and 0560 using the on-site soil that will be used

for the soil-cement treatment. Shrinkage cracks and

some maintenance should be expected with soil-cement

erosion protection.

Page 14

Temporary slopes during construction will depend upon

the soils used to construct the levees and the native

soils encountered during excavation. Soils with fines

contents on the order of 20 percent or more probably

will stand at a slope of 1:1. For the cleaner sands, a

temporary allowable cut slope of 1 1/4:1 to 1 1/2:1 will

be required to prevent slumping or sloughing of levee

materials before the soil-cement section can be con

structed. The construction of the soil-cement section,

and estimates of the quantity of soil-cement required,

should consider that temporary slopes of 1 1/4:1 to 1

1/2:1 may be required.

Camelback Ranch Levee Design
Agua Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
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TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment Truck-mounted CME-55 drill. rigs powered with 4 or 6
cylinder Ford industrial engines are used in advancing test borings. The
4 cylinder and 6 cylinder engines are capable of delivering about 4,350
and 6,500 foot/pounds torque to the drill spindle, respectively. The
spindle is advanced with twin hydraulic rams capable of exerting 12, 000
pounds downward forc~. Drilling through soil or softer rock is performed
with 6 1/2 O.D.,· 3 1/4 I.D. hollow stem auger or 4 1/2 inch continuous
flight auger. Carbide insert teeth are normally used on the auger bits
so they can often penetrate rock or very strongly cemented soils which
require blasting or very heavy equipment for excavation. Where refusal
is experienced in auger drilling, the holes are sometimes advanced with
tricone gear bits and NX rods using water or air as a drilling fluid.
Where auger and tricone gear bits cannot be used to advance the hole due
to cobbles or caving conditions, the ODEX (overburden drilling with the
eccentric method) is used. A percussion down-the-hole hammer underreams
the hole and 5 inch steel casing is introduced into the hole during drill
ing. The drill bit is eccentric and can be removed from the center of
the casing to allow sampling of the material below the bit penetration
depth.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM D1586 procedure. In
many cases, 2" O.D., 1 3/8" I.D. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.0. samplers lined with 2.42" I.D. brass rings. The
driving energy is generally recorded as the number of blows of a 140 pound
30 inch free fall drop hammer required to advance the samplers in 6 inch
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2 or 3 inch increments so that soil changes and the presence
of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per foot on the logs. "Undisturbed" sam
pling of softer soils is sometimes performed with thin walled Shelby tubes
(ASTM D1587). Where samples of rock are required, they are obtained by NX
diamond core drilling (ASTM D2113). Tube samples are labeled and placed
in watertight containers to maintain field moisture contents for testing.
When necessary for testing, larger bulk samples are taken from auger cutt~

ings.

Continuous Penetration Tests Continuous penetration tests are performed
by driving a 2" 0.0. blunt nosed penetrometer adjacent to or in the bot
tom of borings. The penetrometer is attached to 1 5/8" 0.0. drill rods
to provide clearance to minimize side friction so that penetration values
are as nearly as possible a measure of end resistance. Penetration values
are recorded as the number of blows of a 140 pound 30 inch free fall drop
hallmler required to advance the penetrometer in one foot increments or
less.

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares boring logs. Soils are
visually classified in accordance with the Unified Soil Classification
System (ASTM 02487) with appropriate group symbols being shown on the
logs.
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Above 3 in.
3 in. to No.4 sieve
3 in. to ~ in.
~ in. to No.4 sieve
No. 4 to No. 200
No.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve

TYPICAL NAMES

I PARTICLE SIZ E RANGE

Well qraded ~ravels. gravel·sand mixtures.
or sand1]ravel-<:obble mixtures.

Poorly graded gravels, gravel-sand mix
tures, or sandiJravel-<:obble mixtures.

Silty gravels.gravel-sand-silt mixtures.

Clayey gravels, gravel-sand-clay mixtures.

Well graded sands, gravelly sands.

Silty sands. sand-silt mixtures.

Poorly graded sands, gravelly sandS.

GW

GM

GP

GC

DEFINITIONS OF SOIL FRACTIONS

SW

SP

SM

GROUP
SYMBOL

SOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (silt or clayl

ict 0 00 c
0000

gO 00 C

••••
••••

Ie • ••

UNIFIED SOIL CLASSIFICATION SYSTEM

CLEAN SANDS

(Less than 5% passes No. 200 seivel

PLASTICITY CHART

If
Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.

II
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system, see "The
Unified Soil Classification System" Corp of Engineers, US Army Technical Memorandum-'No. 3-357 (Revised April
1960) or ASTM Designation: 02487-66T.

1[ MAJOR DIVISIONS ~RAPHIC
SYMBOL

:....--...,--.,.-----~~-----I
G <:) ·X"·M:

t!
G ~ s':~''5a~
~·Vi CLEAN GRAVELS \)::~'~q

8~ (Less than 5% passes No. 200 sievel ~':-:.::..~
0_ 0 "'t••••••• _
Lrl oz :.. :.:.::..,
~ ~:: : -..
a:.!:; Limits plot below , " 1.
u o:l GRAVELS WITH "A" line-S. hatched zone ,.
~ c: FINES on plasticity chart

g.g (More than 12 % Limits plot above
- ~ passes No. 200 sievel "A~' line & hatched zone

.:: on ptasticity chart

It ~!
~~

I•53 ~
Z III

;( :
a: III

I ~; ~.~
~ g 8';
o c: - •U te 00

J:. 0~Z

I = ~~::G c( c: III Limits plot below 0 0 0

..J 0 J:...te i SANDS WITH "AU line & hatched zone 0 0 0

FINES 011 plasticity chart 0 0 ..

e5

I
. 0'- (More than 12% passes Limits plot above ~'Vo~~o

.. ~__~_-~:-+- N_O_._2_0_0_S_ie_V_e_)__..J...'_'A_"_I_in_e_8o_h_a..;.tc_h_ed_z_on_e_F10~°'.f°"';FiO~O~_S_C_+_C-la-y-e_y_s_a-n_d_s._sa_n_d_._c_,a_y_m_i_x_tu_r_e_s. ~... on plasticity chart b,o~Oo°{i

" ",,, SILTS OF LOW PLASTICITY III/II I . ., I '1 . h I' hQ Q~ I' I' Inorgantc Sl ts, c ayey SI ts Wit S Ig t

I 0 ~o~... (Liquid Limit Less Than 50) I I I I ML plasticity•
..Jo- ! _ ~ E'g"~1--------------------!t/-tJ1.J+J,;l---+----------------i
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o Q, G fi~ (Liquid Limit More Than 50) MH ceous silty soils, elastic silts.

I W-~~ ~~5" ~:;;;. 0 "'2.J:~~~ ~~.~";I... i::0:: OF 0 TICIT Inorganic clays of low to medium plas-
CLAYS L W PLAS Y CL ticilY, gravelly clays, sandy clays, silty

JI
~~-Z S~~;..&~-----(L-i-q-~-d-L-i-m-it-L-e-s-s-T-h-a-n-5-0-)- ~~~~~~~~~H---+-cl-a-y-~-le-a-n-c-'-~-S_.---------~
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;Z :!~ (Liquid Limit More Than 50) CH' clays, sandy clays of'h!~h plasticity•...
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

2. Relative Consistency. Terms for description of clays
which are saturated or near saturation.

The terminotogy used on the boring logs to describe the
relative density, consistency or_ firmness of soils relative
to the standard penetration resistance is pres~nted below.
The standar~ penetration resistance- eN) in blows per foot is
obtained by the ASTM .D1586 procedure using 2" O.D., 1 3/8"
1. D. sampl ers •

. 1. Relative- Density. Terms for description of relative
density of cohesionless, uncemented sands and sand
gravel mixtures.

A-3

Remarks

Relative Firmness
Very soft
Soft
Moderately firm
Firm
Very firm
Hard

Relative Density
Very loose
Loose
Medium dense
Dense
Very dense

Hard

Very stiff

Stiff

Medium stiff

N
0-4
5-8
9-15
16-30
31--50
50+

N
0-4
5-10
11-30
31-50
50+

Relative Consistency

Very soft

Soft

N

30+

16-30

9-15

0-2

3-4

5-8

Easily penetrated sev
eral inches with fist.
Easily penetrated sev
eral inches with thumb.
Can be penetrated sev
eral inches with thumb
with moderate" effort.
Readily indented with
thumb, but penetrated
only with great effort.
Readily indented with
thumbnail.
Indented only with dif
ficulty by thumbnail.

3• ReI at i ve Firmnes s • Terms for des crip t ion 0 f par t i ally
saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate
rials, silts and silty and clayey granular soils.
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LOG 0' TEST lORING NO
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VISUAl. Cl.ASS1FICATlOM

SILTY SAND & GRAVEL,
poorly graded, subround
ed, nonplastic, brown
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REMARKS

moist

very dense
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':. ·~~II:~,,~~~;~~:--..1.---------+-+-·~-=.==+-·--:SS-.-M~-:: moist ~~~;~:;~t~~~:i;er-1· 5 A"~0 firm to mod- d d- --- ",,"0 1 ....~1··3-l~--i---+---'~-i 1 f· gra e , subangular,I w erate y J.rm
~"o. low plasticity to non-

at ~== ~~r==!l·-~~·==::t.:==:t::==:t::==:I .l_..!p::l::a::,:s.;t:':i~C~,....::b~r~o~w~n~ -l== ::. ~I--------t==i---l moist SILTY SAND, predominant-

I
10 --~ ••:. 1:5< s 1-1 vD--t---+---t---1 very dense ly fine to medium grain-

--- •• to dense ed, subangular I nonplas-
..--- ••• .- - ---I----I·---t--SP- tic, brown

: .~. I----+-..,--~---l---~-_I_-SM- note: considerable

I --- .. ..,:=1- -I----I-----If--- gravel from 11' to 14'

15 :.:.: ~ S~I-__I_'__I -l

1---t--...•••..·l-41_~..--1_.......-1---4---+---------1·-----------------{

I _. --- ~~.:.! --. ----- -...:.~::.
.._..__..;;:~~: ~ S- 50lKi -_.~.- -=-G.E::..

.__ .•.• !-i=

~". ~. GM
~~. ---
'.:.::. - -- ._-- --_·1---+.....--1.:_.a;;..

.---- - ---I·---~---I----I

..- .__. ------ ---1----1

!- -:I----li--~---I_---I

-- - ---+---!---·I·---I

A-6

Auger refused at 23'
on gravel

_1-J$J11 SERGENT, HAUSKINS & BECKWITH

1~' OOMStA.rlNflGEO"~fMlMf:"
- t - ~"I· n.tCSON • AUtUOtJEfIIIIQUlE • SoNffA " • 1Mr~ CIT"f • fL ..MO

SAMPLE TYPE

/I.. - /1.."9.' C"llin9s. B - Block ,o,"pl.
S - 2" 0.0. I.J8" 1.0. lube ,o,"pl ••
U - 3'· 0.0. 2.42" 1.0. tube ,ample. ...
r - J'. 0.0. thin·.oll.d Sh.lby tub••

OATE

-'-- - --- ·---+---1----1

- - ---I---~---~--I

- - -+---+---1---1

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

_. -.- -_·_--+----1----1---

1._ .- ._'--_.1--__1 _

--.. - ------- ---1----1

~~~:. -_._-- --==.
t·_·- .--

!~-=J-- -·1---1--

I.~-t!-f- ---+---1---+---/

none

GROUND WATER

Oe:"TH ,",OUR

-.._...--_.

I 2S --_.
-----
.._---

I
--'-

.._-----_.
"___._0

t ----_._..

---

I
-
-----_.
---

t ----
----
----
----

I ._--
--_.....

--

I
-_._--
.---
---

------

,~

I



LOG OF TEST lORING NO _3.

..~

_1.-
A - 04"9.' c" .. in9·· B - Block oompl. 1[8]'"I SERGENT, HAUSKINS & BECKWITH A-7
S - 2" 0.0. 1.38" 1.0. lub. oompl.. - '" B
U - 3" 0.0. 2.42" 1.0. lub. oompl.. ".1 I """"'"',.... ""o..e--- "" os
T _ 3" 0.0. ,hin.woll.d Sh.lby ,,,b.. - t-...,...··""'OOH........,."'OOOU( ...."., ,""'.cmo.f\. ......

OAT!:

none

Camelback Ranch
Levee Desian

OEF»TK HOUR

DROJECT

I~OB NO;
•

E88-36 DATE 2-15-88
.; RIG TYPE CME-55.- 6 5/8" Hollow Stem Auger• • c: .. BORING TYPE· . ! .:i .- c:

1: - " - cO -.2 lO44'±• • ,,- .. . SURFACE ELEV•• • c: • ... -. 0
0_

;jog"- ... ~Q~ .: :t u" Plan & Profile~.~ ~ 0 l- ·'" ... ." .. DATUM.S " .... 0
c: _

~ i ..,,=:> 0 0 • • •• .";... c: - • :a ~ ~ ·-" - 0'" ·u
~

:: .. .: ...... )-"" ,.. .: - .:.: "cc • e e
ai~]

.- 0 REMARKS VISUAL CLASSIFICA TlOH• a •• ~ 0 0 0 --" o • c:_

t
0 ua.cr: tl...l on .... 0...1 :Ii a. :::IU

0 .-

1:~~.
0

'.--_.. 0 5-1--- moist to dry SILTY SAND, trace of---- 0 A . 5 gravel, predominantly,1; 0 00 y

.;8-(~crre
very loose--- :4 fine to medium grained,0

o : to dense---- 0 --- sUbangular, nonplastic,
5 --- 0

: 0 rx ~overv)- brown0 0

I :~
0

"=t
trace of cobbles._-

0 note:
-- 0 from 21'6" to 23'

: 0
0-- 0 5(sI. 10 0

0
0 -lS- i

0--- 0 0
0 sM-0 0-- 0 -- -0 0_._- 0 --_. ---0 0

I
-_._'_. 0

0
0 "-. _.

15 - 0
0

0 R5'-1'3 "t-00 0
0 '---- ~ 0

0 "--l

---- 0 .- ,.-- --- -- '---.1
0

0 0 ,--- - ------- o 0 ---0

---------1 0 : 0 - ._--- --- -----
20 --0 0 fg U -48- -104 ...

00 0-_._.
00 -. - ---0____ a._ 0 -- -

j moist CLAYEY SAND, trace of
_a·_... __... ClOo.

t8
_.. - -'.'-- ....._- :J,2 -SC--

I 25 ~~ S ._5 0.L3 ~._"_
gravel, predominantly.... _. - .

, hard fine to medium grained,
.._--_. .- .- ----

\\
subangular to subround-

I
---- .- - ._----- - ed, weakly to moderately._- -_.~- --- ._-- lime cemented, low plas-

30 - - - - ticity, reddish brown....__.... .. - . .-. ._- ------ ---
t

.__ .
1- ---_.. -- - Auger refused at 25'6"_. - ._--- on gravel & cobbles--- ----
I..-~.

--- .- _. --- ----_. .- -- -- .._--- ---
._--- --- ... ~ ---- ..• --- ._- '---

t ._--- - -- --_.- ._._- ._--- -._-
--- I-I-- f

-~.' .. _--

r
f-- --- -_. -- '---_.. _-- ..-

"--- 1-.

--- -_. 1- - ----
"-

'I -- 1£ --
----
--- l_

1-\-·-- --_.
L...-.-.. GROUt·40 WA TER SAMPLE TYPE

I

I

I

I
I



VISUAL CLASSIFICATION

SANDY SILT, low plas
ticity to nonplastic,
brown

SANDY CLAY, low plas
ticity, brown

SAND, considerable
gravel, some silt, pre
dominantly fine to me
dium grained, subangu
lar, nonplastic, brown

Stopped auger at 9'6"
Stopped sampler at 11'

l039'±
6 5/S" Hollow Stem Auger
CME-55

Plan & Profile

,.~

LOG 0' TEST lORING NO. 4

slightly
moist

firm

DATE 2-15-88
.i RIG TYPE...• • c .. BORING TYPEi': i .: ...

"• cO _.! SURFACE ELEV•Q, -: " .. . 0_

J3.. "0-'=
.: , U 0

~
• M 0.

.. u .~ DATUM
Q, • 0 c .. .. " ~~• • • . 2 •Q. Q. ".D .. 0 Q,

.:~.-." ; ..
e e 00- ~.: - 0 REMARKS0 0 - ... - o • "'-
'" '" co _..! 0...1 :::El1. ::lU

.- -. --- ---- ·---·1----1
_.- -- --- '----1---1

.. C •
~.~ ~
2 .. 0" .. ~': i.:" " ...0 ••

Ul1.lX

·_·'t"~·

'--" I I I ry' S '-2S-1--~--Ji---1
--'- II I '1: A1---~---t--6- -ML'-
---- I I I [)<\ S -'1r-·I--+---+---1

II I ~ ...

Camelback Ranch
PROJECT Levee Design

IJ06 NO. ES8-36
,/

"
·••II.
.!!

-=Q,•0
0

,I
5

I

I

ij'h ~.',U_I-I--4-_I_~ -r- CL- slightly
~-== ~'.t:-=t.-=t===t.:-==t:==I:===l moist

_.--_=~. ~:: =1-' _-Sl?.=.I\,-s-o-f-t-------1.--------------1'1__. 10 ---I .:: let s 1-1-7- SM- slightly
_ F===~=.~•• V\ moist

'~-__.-~_~ .-r~~ ----r---~---lrediW1l
dense

15 _.,I
I

...__. -- ·_·I---f·---I

.._- _. --- --- ---··---1

- - ..··---+---·I---i---I

.- - -._--. ---,--,1---

A-a
_1-

_1fS:Yl1 SERGENT. HAUSKINS &BECKWITH

l~l ~1'..aOEOft~EHOM'E'"
- t - ~.... t\JCIOIt. AIJIUQlIEAOUC· """'_#1' W.f V4 crn'.t\,a.ao

SAMPLE TYPE
A - AU9.' cultin;l. B - Block lompl.
S - 2" 0.0. 1.38" 1.0. tub. lompl ••
U - 3" 0.0. 2.42" 1.0. tub. lompl ••
T - 3" 0.0. ,hin-wall.d Sh.lby 'ub••

O"TE:

-- -,1---1--4---1---1

--- ,-'1---1---+---
-_... - ._---- ·---1----1

--~_i---I·---I---_;---I

-_. - ---1----1---1---1

-f------I---·I---I---

.- -_. ---1----1---·1---1

._.- ---------1----1

- .- ---1----1---1---1

._.- '---------1---1

- - -- -- ---"'---1

~=--=.-.._.
['="4---'-r-=t--· --_. -- -_.
r-r- ---1----1----+--
: . :

none

GROUND VIA TER

OEP'TH HOUR

~I
==J

I
I
t
"

I
I
,i
'I

!

I
I



SILTY SAND, predomi
nantly fine grained,
low plasticity to non
plastic, brown

note: some clay below
4'

SAND, some silt & grav
el, predominantly fine
to medium grained, sub
angular, nonplastic,
light brown

Stopped auger at 19 1 6"
Sampler refused at 20'2"

VISUAl. Cl,ASSIFICATIOH

65/8B Hollow Stem Auger
l036.5'±
Plan & Profile

....

LOG O' TEST lORING NO • . 5

CME-55

moist

moderately
firm

moist

medium dense
to very dense

---t----I--- --_.
-_ ..

DATE 2-15-88
.i RIG TYPE. ~• • 0: ~ BORING TYPE

i~ i .: .~ c:
• .. . 'a Q _.! SURFACE ELEV•a.

_. a a_

J~.. .. o~ - 2 U "~ ·M a. ';u .- DATUM
a. ."

c ~ ; i ,~• • ..
-;. -;. .. ... ~ Q a.

.:~)- .... :: ..e e 00- .... .- a REMARKS0 0 - .... - .... " . 0:_
In In CZJ_..! Q..J ~Q" :;lU

-.----- --- --,-.t---I

-.- ---I·---I----!----I

.- - --- ----1----+---1

-- - .._- ---t---I'---I

._- - ._- ----"'---1---
..._f-.. --- --- ---1---1

-- -1--- ----t----t----I

--- ·--/---1·------/---1

-I-- --'-1---1---+-. J?_=_.

~~~-r-33- _ ~L

......,xs· -'20-~---I---+---1

......, -1----1---1---11---1

.. 0: •
2 0 U
0': c
2 a a
0: ~ •

0; •.:
0: 0: ..
o • •

UQ"a:

~ -·~··Hr~lli~f--:J ~.__ 0: 0~ A _

5 ._- 0 0 0 ibl U· 16- SM
00 0 ~

._--- 0 0 10-'" - ·-t---·f---!I---I
o

--- 0 C? 0 - - ·-·---I----t---·I---I

--.• ..
•••• •
• ••
• •• ••
• •
•••

'-"" ..••••-_. • •• ••
• •• • •• •• • ••• rx s· 5.0./.,', ---t---~----

20 1====="~"~-~-~-~~~~*===1===~==I--=======I'=============1

10

15

Camelback. Ranch
PROJECT Levee Design_poe N? E88-36

I

I 25

I

-- _ ..__. ---I·---t----I

-- -It---I,----I---I----I

-- ---1----+---1---

A-9

_1-_,fSd11 SERGENT, HAUSKINS & BECKWITH

I~I """""'.-""o..~._ ....
- t - PMQl.... "JCSON·......uouEfIlQVIE ~ SNfTA,t.. SIIlLllNCl errt· t\ "Me)

SAMPLE TYPE
A _ Auv" curtinvi. 8 - 810ck lampl.
S - 2" 0.0. 1.38" 1.0. 'ube lampl ••
U - 3" 0.0. 2•.<12" 1.0. lub. lampl ••
T _ 3" 0.0. Ih;n...."II.G Sh.1 by lub••

OATE

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

none

1--·--=-==-.:~-=-:---==
\--. --t---i----tl---t----,

I---_·--t---'I---t---I
1. __.. _. . _

l_~._"-. _
\-f~---+--r--+--'
~ , I

GROUI'lO WA TER
OEPTH HOUR

I
t
./

I
I
a
'I

----1
,i~

I



,...
..

LOG 0' TEST lORING NO. 6

'. -:lXll S ~'"' aoOTte-:A ....M... A-I 0
- t - "....,...... NCSON·.flt..8UOlJEfIIOUE· SNtfA n .. SM.r VrIlI CIfY .. a"...,

S - 2" 0.0. 1.38" '.• 0. , ..b. lo",pl ••
U - 3" 0.0. 2.42" 1.0. ,..b. lo",pl ••
T - 3" 0.0. 'hin·...oll.d Sh.lby , .. b••

none

I

It Camelback Ranch
PROJECT Levee Design

E88-36 DATE 2-15-88
_i RIG TYPE CME-55... 6 5/8" Hollow Stem Auger• • c .. BORING TYPE

- • & .~ c- o ~ .:: cO _.! 103S I ±• • 0- ... SURFACE ELEV.• II, -. 0
0_

j~,I II. • c. .. ""o.c .;a u 0 Plan Profile2 0., "0 ... eM .c:I, .- DATUM &
~

0": c .. II, • 0 C .. .. c .,,=:> 0 0 • • • • :> •
J: C ~ - ~ ~ ~

..... ~ Oil, .:; ~
.";

-.: ..: J--" ,; .Q. c c • "'", e e ~~:;
.. .' - 0 REMARKS VISUAL CLASSiFICATION• o • • ~ 0 0 0 ...... o • c-

O ua.a: C)~ on on
ClI __

O~ ;&a. ;:)u

0

--~~f~ ~~27-= ---
-~ moist SANDY CLAY, low plas---._---

ticity, brown

I
_._- (100' [X S 10. 4 .[\.~irm

.•-- 00 l:=- sw= moist SAND, considerable5 --- O. 0 IX S· -,0 SM silt, well graded, sub-•• loose--_. !'-- .- -
angular, nonplastic I.

I -=-= Y( ':::c
1
== __ ---- ._0-__- 1---- i'--_..._-- brown

-.__. 0 0 --- --, SM,... moist SILTY SAND, clay &
_._ ..._. 0 0 _ •. se- some

0'0'--'10 --- 0: ~_X 5--17 firm gravel, predominantly
fine to medium grained,

'-- _.
.- ---._-- subangular, weakly lime

--- '- - .__.

l\ .
cemented, low plastici-

-'- - - ._------_. ---- ty, brown
15 - .- .~_._-- - - - . .._---

._-' - - - Stopped at 9 1 6"._-_. - I-- -_. - ----- auger
Stopped sampler at 11'

I
-_•.. ._-- _.

-- --_._- -' .- '--' -
--

..__...... - --- - --_....._. - --
--_... ._- - ..__ .
._... _._. .- - ...

J
._- -
._..._- -- - .._._.
...--- ... .- -" --- --:. --_.. .- -
--- . - f-. -_.

-'
...._--- ,._- - _ ..

'--' ...- f-.

-- -,
-- -../ ---

I --- .-1--.
.._-- -- -
-- .- .-f--- --- --- ._--
----- ._. "-- ---

I --- I
L_ f--.

.__ .----

1=
-_._'-

t --- f--
I---- I _.. -

-- L

-.--- I ___~-

I' 1=1=---f-.---

-==1 -
,--t·_-

I
: I

'---
CROUt-jO WATER SAMPLE TYPE _1-

OEI2TH HOUR OATE A - Au,e, eurtin,t. 8 - 810cle lo",pl. '" 1 ERGENT HAUSKINS & BECKWITH



LOG 0' TEST lORING NO. 7

A _ AUG.' cullinG I. B .. Block lompl.
S - 2" 0.0. 1.38" 1.0. tub. lompl ••
V .. 3" 0.0. 2.42" 1.0. tub. lompl ••
T - 3" 0.0. thin-wall.d Sh.lb., lub••

OArEHOUR

·none
OE FOTH

Camelback Ranch
PROJ EeT _---=L::..:e=--v:....:e::..:e=--.:D::..:e=.=.s.::i.2g.::n=-- _

I,~OB NO. E88-36 DATE 2-15-88
.i RIG TYPE CME-55.. 6 5/8" Hollow Stem Auger• • e ,., BORING TYPE

· • i .:!. ·. e.. o • cO - .! 1033.5 1 ±

I
• 0- ,., . SURFACE ELEV.• ... _. 0 0_

J'3II.. .. e • ,., tao": 0; ~ u 0 Plan & Profile,0 u
0': e a l- ·'" ... ·- DATUM,: ~ 0 0 U .... 0 e •

• e 1~.• • .. ~ .
~

c: .. - :c Q, Q,
......

0'" .:~,=- •.: ·-." .::: ..a. e e .. ..... e e 00- ,.,oi ,- 0 REMARKS VISUAL CLASSIFICA TIOH• o • • l! 0 0 0 -,.- .... o • e_

I'
Q U~a: CI.,j .... .... co _..!! O.,j ::E~ :::lU

0
..

ilir~-s
;--.

'--' -26 8- -MI.;-- moist SANDY SILT, some clay,
"-'- 1111/"A "--'-- --- weakly lime cemented,

• 0l:l:-~ ~ S f-17 I :4-1------_.1\ firm._--
SM low plasticity, brown0_..__- .:.,5 --- f--8- 92 4

l\;~i~~tly
SILTY SAND, predomi-

--- ... -
SP- nantly fine grained,

I -.-- .. -
firm sUbangular, weakly lime• •• _S.C_ cemented, nonplastic,_._--. ... - ------

: •.:'."""~ S·
brown

10 -:30 :3il • •• slightly SAND, some clay, .pre---- \ moist dominantly medium• •_._-. • •• -I--
grained, subangular to• • loose.._.- -- '-- --, SP- \very subrounded, nonplastic,

I
• ••-_.._- ------ -- -...:::::-••

~ "JSM- brown15 - • •• s -:11'1'-"·
I,o~r

--- • • ~ .-

•50 12("O~
moist to SAND, some gravel &• •• slightly silt, predominantly._-- • • -

I - -_. ••• moist fine to medium grained,
••

~rvl- subangular to subround-...... _.. -.-.- • •• S .€leo;'; medium dense20 - .. - .. , ed, nonplastic, brown
~ to very dense

I
_.__. -- -- . 1\\._- - --

..-- - ---, Stopped auger at 19 1 6"_._-
--- .- - "----- Sampler refused at 19 1 8"

'I --
-- -- - '--'--- -

t -- - _.
----... --- - --_.
--
._--- _.

« .__..-. - ~
-- -- ._-
--- .- -
--- L--r -_..~- ..- f-- '--'
'---' ---- ._- ._.----
--- _.. _.. ._._.- --- --- ----

I
._-- -- ._- ..__.

._- 1=L..- -
...._- ~

------ - .- --- ._-_., ._- .-,..... -- '----- ._-_.
-- .- _.

.. ,..
._-- 1- --

I l.'-f- .._- ---I--.__0--

I-~ .---
._0_.- 1-+- - .

~
GROUMO WATER SAMPLE TYPEI

I



LOG OF TEST lORING NO. 8

A - "'''9.' c"rt,nll" B - Block .ompl. 1[8]"I SERGENT, HAUSKINS &BECKWITH
S - 2" 0.0. I.J8" '.0. I"b••ompl.. - ,,------------- A-l2
U - J" 0.0. 2.42" 1.0. ,,,b••ampl.. " I B I """",,,~Ol!=e-e.o<''''''''''''
T _ 30 • 0.0. ,hin-woll.d Shelby tub.. - t - ~"".TVQON·~AQUI·WfTA".SM.rLNtt:an·I\."A80

none

Camelback Ranch
p ROJECT~~L~e:-v:-e;...e_D_e;...s__~_·g"","=,n--:-~~~ _
I
~fBNO.

E88-36 DATE 2-15-88
_i RIG TYPE ·CME:-55. .. 6 5/a" Hollow Stem Auger•• c ... BORING TYPE- . ! . ... c.. o • 'Co 1033'±• 0- ... . _.! SURFACE ELEV.

ll~
.. c • Go -. 0

0_

J'3,. '-O..c: ~ U 0 Plan~ 0 " '0 ~ .'" ... "; '" DATUM & Profile, c 0"= c c • .. -a=~ 0 0 " .... 0 .. c
"~ /i • • • • ~ .c ... - :c 0. 0. .. "" . 0'" ,:U

..,;
~ .. .~ ..... )-"" ,.- .:; .
c c .. 2 0

e e ;; !j "0. '- 0 REMARKS VISUAL. Cl.ASSIFICATIOH• o •• 0 0 ."" c_

fo UCl.lX U..J '" '" o...J 2Cl. ::>U

....._.. ~. -j il~_-9- 1-4 - moist SANDY SILT, low plas--_..•. 111--___ --- - 1---- ticity, brownIII . S-6 MT. soft to mod-'

1I
--

._0__- III .. -_._-. -- erately firm
5 ---

II L~<4ro 0 .o _.

tI,
0 0 0 A· 1----6-_._- moist SILTY SAND, trace of
000 SM.... gravel, predominantlyo 0 .- loose to
0

0
0 fine to medium grained,

o rx' medium dense

~
rIO ~ 0 0 _ ·0. -16 subangular, nonplastic,

. '.
\"

light brown
--- - 1-. _.
._-- ._- Stopped auger at 9'6"

JJ15
--- .- "- Stopped sampler at 10'6"

--- ..---f-._- --_.- .- ----
lJ

._.. __ . ._- - ------
----- ._--
--

I'
--- ...- - ._._-
_ ..~_... - --._-_. -- - ._----
-_.-. -....- "--- - --- .__. -----

t
--_. - --_._ .•_- -- - --_. -_.
---- - _.-_.
-- -

I
.. ...-_. .- -. ------._- -

"

'-'- --- - ---._._- '-- -
._- ---r-' -._- .- -- ----

-
,) .-._.- --- -. --._- .__. -_.

---_. '--" .- -_.- ----_. ---
--- _.. _. ._--- --- ._- ._-

,1 --'- - ---_. ---._- -----_. I-t-

-_.

1=
---

--- -_. ---

I' ...--- - -_._._.. I··..· ..- ------ ---
--
---- i-

J --- l.__._--._- -

-~-=--=I
I--t.-. -------.
r-f-

I
I-- GROUND WATER SAMPLE TYPE I

DEFtTH HOUR DATE - -

I



9LOG 0' TEST lORING NO

A - A"q., cuttinql. B - Block lompl. Il8JS"I SERGENT, HAUSKINS & BECKWITH A-13
S - 2" 0.0. 1.38" 1.0. t"b. lompl.. -" B
U _ 3" 0.0. 2.42" 1.0. ,,,b. sampl.. •. I I """"'-4, ,,].O..c.- ...
T _ 3" 0.0. thin-wa'ied Sh.lby 'vb.. - t - ~".·f\lCSON·lUUQU(fllOUI·SN'f,.".·w.r\,,¥Ccrn'·n.,.qQ

DATE

none

Camelback Ranch
Levee Design

DEPTH HOUR

..

I

I-

PROJECT •
J~B NO. E88-36 DATE 2-16-88

~i
RIG TYPE CME-S5... 6 5/8" Hollow Stem Auger• • c ~ BORING TYPE

i J E :: ... c
• cO -.2 SURFACE ELEV, 1030.S'±_ c • ... -, " ~ , 0_

J32 " "
.. -'0"= ·;3 u 0 Plan & Profile0'= c '0 ... • M ~ C .. .~ ..,.:: DATUM

2 " 0 " co. ," .. c• • • • " . .';c .. ~ :c Q. -.... o co.
.:~

.'; ".: ... J-"" =--c c • :t~ e e
.!~:; ~.: .- 0 REMARKS VISUAL CLASSIF1CA.T1OHo • • .. 0 " "

o • c_
Ullo.= 0..1 '" '"

CD __
Q..l :lllo. :JU

%~B<s '-35 . moist
.' .__ ..~ ..

SANDY. CLAY, low plas-
"-- ~~s-

._-- -GL- ticity, brown

11
-_..... 1-20 9 very firm to,

..... firm
5 .. ~ 1-15• •• S moist SAND, some silt, trace.. .

of gravel, predominantly

J
• •• medium dense-_.. •• 1- - --- fine to medium grained,• •• -- f-- to very dense subangular, nonplastic,

_.- • •.__.
• •• _..

brown• •
~ MO

J
t 10 • • • s·

SE=.._._. • •
"--- • •• - ..- ----- -_.- _SlL

• •'--" • •• ..- - 1--.-

•~ 15
-- • • ._- ---_. • • • IX 5'-58• •-- • •• ---
..........__ ... • •

J
-'b-

t
=r~

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

.- ....;] moist CLAYEY SAND, consider-..... _.. ~ -SG-
20 - '2000 IX S 50-1-5 'I -' hard able gravel, predomi-

. nantly fine to mediumII .__.. '-'. . _.
-_ ..- -_. '- grained, sUbangular,
"-- ..- f--. weakly lime cemented,
-_. __ . .-. ._-- ---._--

\\
low plasticity, reddish

1,_ 25 ._- brown
...._--- - -. .

'--"-' ..- - .__.--- Stopped auger at 19'6"

I
---- .- - .-- ._-- Sampler refused at 20'5"..__..

.. - _. ..__.

- -- - -
..._-_. .__ . - . ._--._--

I
---_._. ..- r-
._- - '- '-- ------ ---._--- "_... _.

I
---_.._...- '.- - --_.
.__. -.- '- --- ---'
.._ .. ...... .. --_.. ---._- ._-

1 ---- ~~--
.~--- ---

---
..._- - .- --' --- ._- .._-

I
-_._.. .- - --_ . --- --_.
'-- 1-f--_ .. - --_.
----

!~=
--' ----

it .._--

~.-- f=t.--=-=1
f----- ._--

f--'+- ---

I '--
GROUNO WATER SAMPLE TYPE _1-



,.~

LOG OF TEST lORING NO. 10

,.-:l?{!: SERGE""""'-'__ MOTte""'''' ............ A -14
- ,. - ~N•• TUCSON • ....auaulAOUE· SiWTA'I' SM.r \,N{I CIfY.ft."A*)

9
S -2" 0.0. I.J8" 1.0. lvb••ampl ••
V - J" 0.0. 2.42" 1.0. 'vb••ompl ••
T _ 3" 0.0. ,hin'woll.d Sh.lby l"b••

none

IOB NO. - DATE - -
CME-55

.i RIG TYPE.~ 6 5/8" Hollow Stem Auger• • c: ... BORING TYPEg..q .~- cO c: I030'±.. • _.2 SURFACE ELEV.

.1 • .. c: • .. -. " .... 0- J3lL. ... ,-O...c 0; 3 U 0 Plan & Profile2 " u "0 I- -M Go .- DATUMI' .~
0'': = .. ~. 0 c: ~ ~ c: ~=
2 " " • • ... 2 .. .';c ... - :c -;, -;, .. .A ~ 0" .:~~ '= ;.~ )-" .:: ..

~ c: c: .. .... e e ~~:;
..... .- " REMARKS VISUAL CLASSIFICATION.. o • • ~ " " • • .A " . c:_

0 uo.llI: (,)..1 '" '"
co __

0..1 :::&0. ;jU

I~·
0 .- -;1:1;-~o 0 S -9 5-f-SM- slightly SILTY SAND, predominant-

000 A _.- ._--._----- moist ly fine to medium
:~.:. ~_~17.

------ 2 grained, subangular,
--- --- \ moderately nonplastic, brown

5 --- •• ~ r-o,O .&. firm... ~ f-SP~··._-- ------ slightly SAND, trace of silt &_._- ::. --r SM- moist gravel, predominantly
---- .. - fine to medium grained,.__._- ... -- medium dense subangular, nonplastic,•• 0--,

t
10 -- ••• RsH~ brown

!l...'!.- - .
---- - .-
._- .- ._-_ . Stopped auger at 9'6"

\I~ 15

._---- .. - --- ------ --- Stopped sampler at II'
--_.• ..- -- --_. ._---- --_.

f
--_ .•. --- -- .__ . ._--
.. ----- ._--. - ._- ._-- ._-- ---
.. _... "j ._. -- -_..- ---

-
I ·---·1 ._- - ._-

I- ._- --1-._- ---.__.. _-
.. _-- .... _. --- --- --- -_.

--_ ...•._. .-.. .- -----' ._-- .._--

I"
._--

_. -_.- --- - ---._-_... ._-,- --_. ---
-- - .-

1 ---_ . ...•- _. '--
..-
----_.. _. ._ ... _. ---

I'i
..__._.. _4__ -- ---- ---
'---' ._. - ---'----- --- ---
-- .-_.. ,- .._-- --------
---

'J~
.---- t~ .- -- --- ._- ---
.._--." -_. ,-
---- I ... .- ._--- ---

:1
---- I.- --_. ---

1\ 1=I-- !---
"_.'---

1--
--_.

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

I~
-_... __. !... >- --
---_. r .- - ---

i--ij------

~
'--- l=1~ --- --- ._----
.. _-- ----

._-_. l.--I-f.=- 1----
! ,

J- CROUMO WATER SAMPLE TYPE _1-
OEPrH HOUR DArE A _ Au ., cut' in91. S _ Sloel< ."mpl. "- NT HAUSKINS & BECKWITH

IIi Camelback Ranch
PROJECT Levee Design

E88 36 2 16 88



,.,.

-'1l8]"I SERGENT, HA.USKINS & BECKWITH
- " A-IS

I B I COHOU.'_ a•.,".,...,.. ...........
- t - ~...·NCSON.~fIIlOUI,·~Ano~rV4C1f"f·a.~......,

LOG 0' TEST lORING NO. 11

A - AU9.' cuttin9" B - Block ,o,"pl.
S - 2" 0.0. 1.38" 1.0. lub. ,0,",,1 ••
U - 3" 0.0. 2.42" 1.0. lub. ,,,,",,1 ••
T - 3" 0.0••hin·woll.d Sh.lby tub••

oATe;HOUR

none
oe;"TH

Camelback Ranch
PROJ ECT__L_e_v_e_e_D_e_s_i...:g_n __
I

B NO. E88-36 DATE 2-16-88
CME-55

.i RIG TYPE. ~

BORING TYPE 6 5/8" Hollow Stem Auger• • c ...
. • i . .~ c:o ~ .:: cO 1028'±• 0- _.! SURFACE ELEV... c. ... -. 0 ... . 0_

jj.. ~o...:: .; a u 0 Plan & Profile' 0 u ;; l- • M ... .. DATUM0': C
u .... 0 c ~ ~ c -u.='00 • • •• , . .';c ~ • :E Q. a. ..... ~

0'" .. U.: ;.: ...... )-'"
~j

.:: ..
c c .. e e 0-0-= ·0 ; - 0 REMARKS VISUAL CLASSIFICATIONo • • ~ 0 0 0 ai :..2 "C_

ua.a: U..J '" '" O..J ~a. ::lU

':I;[rxI--

.....-_ .. - S -7 4-I-SM-. slightly SILTY SAND, predominant-.. 0 . 0
moist ly fine grained, sub-• • •

RQ~
1\

It
_..~.. --'10 -J angular, nonplastic,• • soft._._- • •• ._--

brown....."

5 - • • ~S -10 .)

• •• moist SAND, trace of silt &---- Fo-' -

I~
• • fine grained gravel,.--.- • • • f-. - ------ --_.-- loose to..

-~P- predominantly fine to--_.. ". - - --._-- --- medium dense• •• f-sM- medium grained, sub-.._- • •
_.

I'
10 -- • • • ~ U 1-1-9·( ~G-re ··ever 11)__

angular, nonplastic,• • light brown-'- .. -. -- _._- -----... • • ._. ----- -- ---• ••
• .:.:- '!'. -

'·'---1--t
O ••

·-sw-·--_.._.- o· .. -- moist SAND, considerablet8 - SM-15
_.

000 6'r 50l6 ' . ~'"' gravel, trace of silt,
0_0 very dense well graded, subangular,

~._._.-
-._-- --- _. ._- --- nonplastic, light brown,I .. -- ._. - .•._- ._--._--
~ ...---.-- - - ._---_._-- ---- ---

20 ._- 1-- Auger refused at 16'

I
..- f- ._- on gravel._----_.

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

I ._--
-_._- "- - ---._--.. - I- _._- .__ .

,., -- - - ..

I --_. ..- -_ .. .__.. --- --- ----- - -
._. __o~o .- - ---
_0'._. - - ..__._- ._- -
-- ._- -

..

L=I --- - -- ---
----.
---- -- ._'._'---' ._-

I' -.--- - --- ._-----' ._-- ------
-'-- --- .--
,_._-- - - -_. '-------_.

I _._-- .--- ~_.

---_. ._-- -

--- I_t-.__ .

'I L ......_'--- f-1---==1
._--

r-f--
! ' I

\ GROUMO WATER SAMPl.E TYPE'-----I
I



:1=01: ~ ~ -:1:1- -- -11-~SM... moist SILTY SAND, predominant-
_Cl .....1!:1):pf.~---I---+---+---iInj ly fine to medium grain-
..... ~ ~ S '-31-' 1\ mc;>derately ed, sUbangular; nonplas-
• •• E::: - . I\ f J.rm tic, brown
•• f\1 S' ---r- '-----1---:-.--------1
••• ~ sp' moist SAND, some silt, pre-

..:..:.. .F___ SM': ~~~:: to ~~~~n;~~i~e~~d;~~a~~u_
~ lar, nonplastic, light

.:.:. ~ S' -1"1-,+---+---1f.---! brown
~ note: trace of gravel

-= -= ._.-_-_-_-I-~~~~~II:~~~=·~=====IAI\\lb\==========:t==a=t=9=' ===========1

A-16

VISUAL CLASSIFICATION

( ....

Stopped auger at 9'6 fl

Stopped sampler at 11'

_1-IrMl SERGENT, HAUSKINS & BECKWITH

-lnJl 0ClJ'CSU,n«J Gl'OTf~tHO..-.f:RS
- t - ~Ht.· nJCSON .l4JA1OJIEtlQA • SN"A " .• Sl'&.f lJIICl an· a ~MO

REMARKS

LOG 0' TEST lORING NO. 12

RIG TY P E --..::C~M.::E=_-_:_5~5__:_::~_:_-~~----
80RING TY Pe ...,6~=-5.,;,/..;:8;.,,':-:'~H;.;.o.;;....;;l..;;;l;.;;o;...w;.......;S;;;...;;;t..;;;e;;.;m.;...:A.:;u=-g=e.;;;r_
SUR FACE E L EV.__-=-1.::-0.::2:..:7...:.:..:5~'±:=---:::-:-::- _
OA~UM Plan & Profile

.i" ,..-;;0
0_u 0.-"" .
.:~
o •
2ia.

SAMPLE TYPE
A - AU9" cultin,.. B _ Bloc~ .ompl.
S - 2" 0.0. I.J8" 1.0. 'ub••ompl ••
U _ 3" 0.0. 2.42" 1.0. tub••ompl ••
T - 3" 0.0. thinowoll.<I Sh.lby 'ub••

..::,. .
"0; a
" • •0 ... ·
~.:'
O~

---1----1----

.- - 0. •• -_-. 1- 1

.. __.1--- -- --- :---1----1

..- ._.. ---- ---I----t·---

- - ---t----j---I---I

I .-.-f- -·--I·---+---t----I

..... - --- --- -----~-

.- -- ..-.- ..-f--.---- ----

!-!-··!---i---li---f·---I
.- -- --1----1---- ._--

....- ..- -'- --1---1,---1

- -~---I---1---I---1

- -- .--- --- ·---1----1

- - --1---1--4---1
!

~=_.- -·1--1

L=~

! ..- --- ._---- ·--1·--1

I ---
~ ---1--- ._- ---1----1----1

!-r_:1:~ -~l=·.-_l_-='
1-1----1--
1--1·-- ---
~ I

none

CROU .... O WA TER
OEF"TH HOUR

-----1

==1

I Camelback Ranch
pROJ ECT......,,~L:.;e;..v~e:..e:....D:..e.:..:.s.::;i.;::g~n--=~-::-:~ _

I~OB NO. E88-36 DATE .2:16-88

• •
• i~!
Q" _. ",. ... o..c

.... eM CI.
• .• 0.. 0

Q. '";., ;:!..;
"j j ~:l

\..' ..
I

• .. " •lL

" .~ ~
.! 0

" ~!.l: .:
Q. c ..•

" ..• 0 • .0 Ua.a:

I 0 -
... _._-

I~
._-
---

5 ._-
._--

I '--"_._--
._-

•
10 -

.__..
._--

I
..•_-. --~.

15 ---_...•
...__.•

I
••.••___._h

..•._-.-.-

--

I
._-_ .. -......
._.~.._--
----

.__.... __..

I
.._--
'-'-'-'~'

.. _--_..

-_ ..---,I ..-..---
..-
.._.__."-
.._._.
.__ .

---

I
Ii
I
t·
IL-
I



LOG 0' TEST lORING NO. 13

S - 2" 0.0. 1.38" 1.0. t"b••.,mpl ••
U - J" 0.0. 2.42" 1.0. tub••ampl ••
T - J" 0.0. th'n' ... oll.c:I Sh.lby tub••

none

I Camelback Ranch
pROJ ECT_-=L::e:.:v..:e:.:e:.....:D:.:e:.:s:.:i:..:g~n.:.. ........ _

2 16IlOB NO.
E88-36 DATE - -88

_i RIG TYPE CME-55.~ 6 5/8" Hollow Stem Auger" • • c ... BORING TYPEgJ i .~ c·- • - cO _.! lO2B'±• SURFACE EI.EV•

If ~
co. _. " .. . ,,-

J'3.. c • .. -.O-C 0; ~ u" Plan & Profile" ., "0'': c "0 I- ·M co. .- DATUM
" 110 ."

c ~ ~ c .,.:::
" " " • • .. " . .";c ~ - :c ..... ..... ...... Olio

~~': ..:
"'", J-'"

.. - .- ...
110 C C .. e e

..2~:;
.- 0 REMARKS VISUAL CLASSIFICATION• 0 • • ! .,

" "
~ ... o • c-

O UQ.llI: (,).J In In
1XI __

O.J ::EQ. :;)U

Il 0

~~~S-ll- CL- moist SANDY CLAY, low plas-

I
-._. ~ ,"

\ medium firm ticity, brown1- . 0' I2Sl I

1
._- °0° £ 7
- ooo~-

t

moist SILTY SAND, predominant-
5 ._- °0° S-8 ly fine to medium grain---- ::: I very loose to. ed, subangular, nonplas-

---'- ° 0 ----- ----- -SM- medium dense tic, light brown00 0
-'---' o -_.. -_.
"---" :0: _._.

10 -- 0: 0 IX S -13

It 0 .. 0 .
._--- - '-'

'<'" Stopped auger at 9'6". __. - -- _.

t"
-._._.... ..- .- --_.-_.--- --- Stopped sampler at 11'

15 -_.-_•....
~..-1-- --- --_.

--- .. ._- -- --'

1- ..~---. .. I
.__ . - --
.- -- -._-- --_.,_.

-- I-- -
I~

'-'--" -- -- ._- ---_.._~.- --- --
"--- ...... - '-- ------ ---
--_....._. --- .- --- ---.

J ---_._.- .- ..- ---
---- -..- -- --- ---
-- -- -' -

I -_. "-f-- ------ -- --- ----_. - .-
.----_. , .... - ._-

I
-_.... _- r= ._--
._.._-- .
-- t-- - ----

j' ._---_. .- - ---_.._- .__. - -- '--
------ .- -_._.-... -_. ._- ._-

~I
---- - - ._--- --- ------
-- I-I-- ------ !
-._- - -- --- -- --- .._-
-_._._- - - ..._-- ----

~
-_.._. .- f--- -- --
-----

f~i--l
-

---, -_.. L_
I I

~=:=~I
1-----
I-~----~-

I
:; I

I-- GROUND WATER SAMPLE TYPE I
OEF>TH HOUR OATE - - NT HAU & BECKWITHA - AUge, cutt1"91. B - Block .ompl. "- KIN

I



LOG O' TEST lORING NO. 14

A Au'l.' cullin'll. B Bock lo",pl. '[8]."I SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0, 1.38" 1.0. lub. lo",pl.. - " A-18
U - 3" 0.0. 2.42" 1.0. lub. lo,"pl.. '. 1 B I OONSlA __""O"~ , os
T - 3" 0.0. Ihin-woll.d Sh.lby lub.. - I - ...,..... n.c""'.""""""OIJU( .......... · , cm·I\~-

none

Camelback Ranch
PROJECT Levee Design

E88 36 2 16

I
JBNO. - DATE - -88

.i RIG TYPE CME-55... 6 5/8" Hollow Stem Auger•• c .. BORING TYPE
i~ ! .. ·. c.. • .. . cO - .! SURFACE ELEV. 1025.5'.f.

I~
• c. Q,

_. 0
0-

J3, 0 u .. lao..c: ;: ~ u 0 Plan & Profileo -; c a l- • M G..
.. U ·. DATUM, 0 0 u Q, • 0 C • • c ...,=

c •• := • • ...... .. , . • 0;
.= ".: Ci. "i. )- ... o .Q,

.~~ .:: "c c .. Q, .. e e ..! ~:;
.. .. .- .. REMARKS VISUAL. CL.ASSIFICATlON• o • • l! 0 .. 0 • A o • c-

o ua.a: I).J .... .... CD __
O.J ~a. :JU

f 0

--l~~
--- ---- --_. moist SANDY CLAY, low plas--- .__._.-

ticity, dark brown

~_.~.~S-Si--- -16-~L_. very soft to

II, 5
_. ._-- firm

-_ /.U 6--9-1 -l-6

I --_.- ::. -§---------- moist

I --- .. -1---- _. SAND, trace of silt &
• •• loose gravel, predominantly- --_... .. - -- to very

._-- ... _. dense fine to medium grained,fa •• Xsr-a sUbangular, nonplastic,
• • • light brown---_. • •._- • •• .- - - --- note: consider~ble• •-- _.- _.

SP= gravel from 12'6" to• ••----_.. .,:.:; ..- --- --'--_ .r-SM- 20'

'15 • •- • •• ~ S· 0/-6-
• •--- MO._ -- -- -• ••--- • • ._- .-

11 20

.- _._-- • • • ._.- --
' __ '_MO___ • • - -----. -• •• X---1 • • 5 -40

.-: ....

IJ
--_._-- _. - --- ---

. --- . -- .-- '-- --- ._----_. Stopped auger at 19'6"-_.... _-- - ..- .._--- Stopped sampler at 21'

If 25
.-._- ._- - ---
.0____ • -- ._-- _._- --------

I -- .- -- ._- ._-_. --_.

~
.._--- .- -- ---- ._---- ----- --
..•_- ,-- - --_.. _- ---

~
._.~...- r= ---
--- I--i- ---- ---_.
--

~-I ----- -- ._-._--_.
-_.- -- .._------
--- -- - -_..- ---- -- ._--

'I
--- - .- -- --._- ---'-- .-1-

----

1=
~- --- -- --- .._-

-----_ ..

I
..---- --_._-_. ,_.- -_. --_.
---

I ._--
il$---- 1-- .
1_. __.

---
-=~j !_-~-- ----I ,

! .

GROUND WATER SAMPLE TYPE _1-OEfOTH HOUR OATE - - I

I



Hollow Stern Auqer

Profile

VISUAL CLASSIFICA TlOH

Plan &

6 5/B"
l026'±

LOG OF TEST lORING NO. IS

CME-55
DATE 2-16-88

.i RIG TYPE.~... " '" BORING TYPE-.~

.~

"Z~ - cO• _.! SURFACE ELEV•a. -. 0 '" . 0_

J3'" ... o~ .; a u 0
l- • "" a. .. DATUM.... 0 " ~ ~ " ,=• • • • :> • .';Q. Q. ".A ~ 0'"

.:~J -." .:: .e e 00- ",.I .- 0 REMARKS0 J -"'0 ~.A o • ,,-
II> =-- O..J :Ea. ~u

.. " .:> 0 u
0': c
:> " 0" ~ ."= ".:" " .o • •
ua.a:

Camelback Ranch
pROJ EcT_..,..:L:.:e;.v.:.e::.e:::.-.::D..::e..::s:.:i:.;;;g!.;n:.....-:::--::-_~ _

IbOB NO. E88-36

I

•
I

.;:
oS
-':
Q.
•o

SANDY CLAY, low plas
ticity, dark brown

SAMPLE TYPE _1-
A - Auv.' eu",nv·· B - Bloelc oompl. 1[8]~I SERGENT, HAUSKINS & BECKWITH
s - 2" 0.0. 1.38" 1.0. lub••omp/.. - '" A-19
U ~ 3" 0.0. 2.42" 1.0. lub. somp/.. " 1 B I CClNl<A.T'NO.,.O"1!O- _ ...

T _ 3" 0.0. Ihin'woll.d Sh.lby lub., - ,- _""JC!ON.~""""..-r r cm·I\'_

--- --- ---1---1

-- ..- .-_.- --- ---1----1

_. -- --- --- ---1----1

-"- ---'-- ---1----1

"'" - ---+---'-1----1----1

_.- -- -- ·---1---1---1

- -f- --._------

..- -- --_..~._- -----

..- ....._-- ----1----1----1

.-.- -_.- ·------1----1

- -11----4-----1---r-.---1

- ·-+---l---I----~---I

-- -- _·_-.+.---~,---+----I

r--- ... =--=-__ .:==

none

I- ._.---~--J·-_J---I
!1.._. ~_~. _

l_._ ---.I---l---I--I .
f - 1--1-----l·---~-__+_---1
; t

1-·-- .-- - -1'- _.. - -_. --1--1

I~~ .~ '--=~' ..=--= -_.
1 '.-

I
I CROUND WATER

'---- DE F'TH HOUR DA TE:

I 0 ::I~~1~1:__ ""7--CL- ::~:tto mod-

I ~~4-t=:--t---t---r-;r---j-......:e::r~a~t=e:..:l:.;yL..;f~.~::.·r:.:m~l- -l
5 -=:..... rz 51-8-+---4---+---1 moist SAND, trace of silt,

SP predominantly fine to

I
-- ·.. f-- - ---I----I-----~-==--- loose to•• ~M- medium dense medium grained, sub~
.._. ••• -I--. ·---I----~--4-.-J angular, nonplastic,
.---- •• .,.::,'- ----l---·I---I--- light brown

10 ---I.:: rx: s -1'7

I I==~~~~-==.=1=:~~==*==~==t:==~l~======~:::n:::o=t:::e::::=:::t:::r:::a:::c:::e==of=g:::r:::a:::v:::e:::l=::j

I
_.=-~ t~~-_I-_-- --~ _.. at 7'6~ 9'6"

15 -_. __1 1-_-1---- ..__ ~~~~~:d :~~=fe~tat 11'

1- - --I----~---J----I

I
I
I
I
I
I
I
I

-----

I =='------/



LOG 0' TEST lORING NO 16

_1_

A - A.~9.' CUtli"9.~' B - Block sampl. 1(8]'"I SERGENT, HAUSKINS &BECKWITH A-20
S - 2 0.0. 1.38 1.0. I"b. samol.. - '" B
U _ 3" 0.0. 2.A2" 1.0. 'ube samol.. •. 1 I """"'"'~ OEOft.,....,...~.......

T- J". 0.0. ,hin"woll.d Sh.iby tub.. - t - ."'C)(..... n.csae.AUUQUElIQII·SNff."·SM.TL.M.Ctf'f.n."-.so

OAT!!:

none

Camelback Ranch
L D

OEP'TIoi HOUI'!

I
PROJECT evee . eSJ.gn •
I~B NO. E88-36 DATE 2-16-88 .- RIG TYPE CME-55. ~ 6 5/8" Hollow Stem Auger• • c .. BORING TYPE.. ! .~ c.. o ~ .:: cQ

- .2 1026'±

II
• 0- .. . SURFACE ELEV.• • c • ...
:~l

0_

J3... .. • :> U 0 Plan & Profile:> 0 u -; l- • M ... -: u .- DATUM.5
0': c c ~ ,=:> 0 a u • • .... a • • ~ c
c ~ - :c -A ... :> • .0;

-= .: ..: "i. "i. )_'0 Q'" :U .;: ..... c c • ..... e e
~~:; ~.: "0 ; .- 0 REMARKS VISUAL CLASSIFICA TIOH• o •• ~ 0 0 a c_

Q ua.a: O..J '" '"
CIl __

Q..J :1\ a. :::IU

II 0 --
~~s -18-

~
--- moist SANDY CLAY, weakly lime

~.i~10-
._--

cemented, low plastici-

II
firm to mod- ty, dark brown..•._._- t--._- ._-- erately firm

5 'oo~rzS' I00 0 I moist SILTY SAND, trace of--- o .
gravel, predominantly

I
o 0

--- 000 - f- --- loose to
00 0 --I--. dense fine to medium grained,--_...

0 ---- SM- subangular, nonplastic,'0 0._._-
00 -0

[X light brown

I
10 --- 0

0
0 s· ~-r-

.. 0 I ..
note: considerable

~.
-._-- - "-' ._-- gravel at S'
--- -- ..._..

I .----- - .- -- ---- ---
15 Stopped auger at 9'6"- Stopped sampler at 11'._-- - ~- ----

.. _._-_. '-1-- - --_.----
I ---- -- -- _._- ----

_.... ...... -- ..- .__..- ---- _.
--- ---I-.-

I
"----- ..- - ._--
..._-- .- .- .. ----

...._-.. '-_. _. -- --- ._-- ---
-_.__. .- .- ----- .._--

I -- t----_. - ---_.- --
---_.. .._- - ----

I
-- -' _.

.._.__ . --f-- --- ---
- -
.._- ._- - --_ .

I
-_..•. -_ .. - - -------
._---. - _ .

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

I
---
.'-'-"'- _. - -- -_.

._._-, ..__. - ._-- -
----- -- _.. --- --- ._- --

I '--- -- ----- --- ---
----I .-1-

-·--1

I~~
--- -'--' ._--

- - .- -----f--- ---

I .. __.- ----_._- t- - -_. ---

I
--------

. I --- ------~--
--- I~=._._-

--1 r--+--I

'----
GROUI'lO WATER SAMPLE TYPEI

I



",..

_1
1~'"I SERGENT, HAUSKINS & BECKWITH

- A-21
1..... B I COH5tA rwo Q€OltC...c:AI. INGM'I...

- -t - ~... ·l\JCSON· .tI&..IUQUEfIlOVl· SNflA"·,,,...f \.,NlI errv· n."AS)

LOG OF TEST lORING NO 17

A - Avq., e"ttinq.. & - &Ioe••ampl.
S - 2" 0.0. 1.38" 1.0. 1,,1.. lompl ••
U - 3" 0.0. 2.~2" 1.0. Ivb••ompl ••
r _ 3" 0.0. Ihin.wall.d Sh.lby Ivb••

OIlTEHOUR

none

Camelback Ranch
Levee Design

OEPTH

I
PROJECT •
~OB NO. ESS-36 DATE 2-16-88

CME-SS_i RIG TYPE.~ 6 5/S" Hollow Stem Auqer• • .... BORING TYPEgl! . .- e

I
.. • ,,0 _.! SURFACE ELEV• 1024.S'±• ... . a.. -... .. . 0_

::3... .. .. o~ .: ~ U 0
Plan & Profil~:> 0 " a ... .... a.. ." .- DATUMoS 0': c:

" a.. ... e ~ ; ; ..,.:::> .. .. • • .. ..;
J: e ~ - :;: a. a. .... - o a..

.~~.= ".: )-'" .:: .Q. e .. • a.. .. e e ..2~= .. -
,...

REM.... RKS VISUAL CL....SSIFIC....TIOH• 0 • • l! 0 .. .. _...
o • c-

o UQ"CX e".J '" '" CI2_.:! O.J :eQ" :;:'U

I 0

I\r~
;-, '

~::: s
-6- SM=- moist SILTY SAND, some clay,-___ 0 - -----1---_.. -

predominantly fineo 0 I SC loose

I
-_.• 0

0
0 lXls t--7- 13 grained, subangular,0

0
0_

• •• c--'
1-13 I\. nonplastic, brown

S -- ••. ~s
----- ••• 1"--'''- ._-- moist SAND, trace of silt,

I
• • predominantly ,fine to• •• f-- - --- medium dense• • '.- f-. ,--- medium grained, sub-......- ... to very dense• • • angular, nonplastic,---- • • -' --

10 ••• RS' -54- sp- light brown

I • •~._-_._.

• •• ~ note: some gravel at--- • • - -- --- ---.- S' considerable& grav-,,-_.- • • • ._- _.. --- el at 12'6"• •
I

..._•... '- '-' - - ---• • •
~15 .- .-. S 132-

- -
[.- - --- ---..__...•.

._..... .-_ . - ._-- --- --- ---, Auger refused at 16'
- ..._. -- .- ._-- --- on gravel

20 ---
..•- --. .--.. - ._-- -----
---.-. - - --- ---
.-._--.- --- _..

-_.. _- -- - ._--_.
--- - --
_...._-- ---- --
---._-_.- --- --
---- .- -- '---
-"-'-'-' .._- --- ,._------ --- ---

.._-- .- --._..__.

I-=. ,- --- ------ ---_._. -.-

.._---_. -- - ,-
--- .- - "---- ------._---
--- I--

-"'--' -- -- -- ---
___0_•• - ..__ . _. ,---
-- --- ---'--'-'- ---' '-- ,-_.
--_. -- - ---- --- -- ---
---
---- ._- ...- --_. ---- ---
---.-. - .- --
-----, - f-- . _-- --_.

----" --1- --
I~--g '--~

.._--
----.- I =.1.--
.._-"-- I ---- --I r-f----

! !

'----
GROUND WA TER S....MPLE TYPE

I
I
I
I

I

I
I

I
I
I
I

-·-1



A-22

c.""

LOG OF TEST lORING NO lR

_1-
A - Au,., cUlIin,l. B - Block lompl. 'l8J"I SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. 'ub. lompl.. - "
U - 3" 0.0. 2.42" 1.0. tub. lompl.. .., 8 I eooosu..-oro""""""", ."" ....
T _ 3" 0.0. thin-woll... Sh.lby 'ub.. - I - ....,.... ·NC"""·~""""·_•••· t'-"".art·".A.OO

OATEHOUR

none

Camelback Ranch
L D

OEI"TH

I~OJECTevee es·~qn •
B NO. E88-36 DATE 2-17-88

CME-55RIG TYPE... ~i
6 5/8" Hollow Stem Auger•• 10 ,.. BORING TYPEi"; ! ... 10

n~ • .:: ;;Q 0 lO22'±• SURFACE ELEV •• .. 10 • ... _. 0 ,.. . 0_

J8II. ,..
1110 0"= 0; a U 0 Plan & Profileg.~ .~ a ... eM ... e ~ DATUM.: .... 0 10 ..

~ i 11:> 0 0 II • • • e... 10 .. - :i Q. Q. .. "" .. Q ...
.:~.~ ".: .- .... -= •

~ 10 10 .. "'", e e ..2~:; ,.." •• 0
REMARKS VISUAl. Cl.ASSIFICATION• o • • ~ 0 0 0 .. "" o • lO-

II
Q U a. a: l)..J '" '"

a:l __
.Q..J 2a. :::lU

0

~JI:@S-28 '8- _8M-=..
____.SC_ slightly SILTY SAND, trace of

._.- ·~GQ· , .••._-- ---.- moist clay, predominantlyn -_. _. 0Q Q S lO .. -8,-'-- fine grained, subangu----- ...~~- --_. --_._--I\firm lar, weakly limeQ Q l.--,
4·-;....-S~

ce-5 --- 0: Q IX S2 mented, low plasticity--_...- Q Q I'--' ..- to nonplastic, brownI
Q

Q Q 10--"- • Q_.:.
4 ......_. • • I-- moist SILTY SAND, predominant-

• •• _.
-I\medium ly fine grained, sub---- • • dense

I
10 -- • • • ~ s· -16 6 angular, nonplastic,

• • f-. brown-'- • •••____4. ·.. -~.- --- -_.--SP=' moist SAND, silt, tracesome
..--". • •• ---. _. '--' --_. SM-- of gravel, predominantly

I • • medium dense....-~._ .. .-._-'. --- fine to medium grained,• • •
~15 - • • S" ~43 e- ta very dense sUbangular, nonplastic,• ••.._...

• • ..-
light reddish brown

I
..--- ... • •• ..- '- -'-- --'- ,--c-.__

.. --".._- • • ..,_.. .__.~--- ------ note: considerable• • • 50/3· " (no Irerv) gravel from 16' to 20'.. ,. . S 'reco
20 • • - i....-- I

...

I
.__.-._•...

J---- ._-- -"-- Stopped at 19'6"auger.. - _... -_.._._.. ._--_. ._-,---
Sampler refused at--- .

.-._.. .-
._--- -.- '------

1919~"

I
._•.......- ._--- ------_....__ . _._- ..-.. -----_._.__ . -- -- ------ -------

I
---- - _.
---_. .. - .-
-- -..- .
--_. 1_= - --- ------ ---

I ---_... --- -
._--- ._- _ .

-- -' .- ._- ---------

I ..._.__.
-" .- ._- -----_. -- _. --- ._-

---.
1·=

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

I
-_.- -_ .•_.__ . --' ._-- ._--
--- 1_- i_

1_-.. - ..--- -- -- ._---
_.........- 1'- - -- --_.

I -..__ •._. --
_.._. __. i .._ .-

I-- l ....

I
-_ ...-

I~~ .-_..- --_.

==1 ~ ---~ - 1'--- -_.-

L- GROUND WA TER SAMPLE TYPE

I

I
I



A-23

LOG Of TEST lORING NO._19_

-'lkirr SERGENT, HAUSKINS & BECKWITH
•• 1 B I """"".- OEO",C'-'" ."".......

- t - ""'OE".' f\ICSOI't -~NJUI- SNf1'A '1- w., \,NIl:' ern' - n.~.a.so

..

A - AU9.' cult,n9s. B - Block tom"l.
S - 2" 0.0. 1.38" 1.0. tub. lom"l ••
U - 3" 0.0. 2.42" 1.0. lub. 10m"I ••
T - 3" 0.0. thin-woll.d Shelb., tub••

none

-
.i RIG TYPE CME-55. ~ 6 5/8" Hollow Stem Augere e C .. BORING TYPE• e ! . e ~ C.. o ~ .:: cO - .~ lO19'±e 0- .. SURFACE ELEV•e .. C e ... -. II
0_

J3Il. :> 0 u .. .. O.c .; a U 0
Plan & Profile.= 0': c -; I- eM ...

C ~
e· ..,,= DATUM:> o 0 u e e .... 0 • • ~ c

c ~ - j; ".0 • :> • . 0.
J:

'; ".: Q. Q. .-." 0'"
~~ :: lita. c c .. ...... e e

.2~=; .. - - 0 REMARKS VISUAL CLASSIFICATION• o •• ~ 0 0 0 ~.o o • c-
O ua.a: C)...J '" '" =-- O...J :::ea. ::lU

0
_~-B< ~-19-·r.. ~-_.. -CL- moist SANDY CLAY, weakly lime..- . ~ui-l.L-94 ., cemented, low p1astici--_.... • • 1\ firm ty, brown- -~- • ••

~s~
--- ._-- ---

5 --- • • 1-42 slightly SAND, trace of silt,
• •• moist to predominantly fine._-_. .• • moist grained, subangu1ar,.._--- • • •

-.E
~.

......._.. • • medium dense nonp1astic, light brown
• ••.._-- • • to very dense note: trace of gravel

10 -_. • •• ~.=- -15 at 7'6" & considerable---_. • • _.$.;EJ=-
gravel from 15' to 20'• • • ---- -SM._--_.. -- -- ---- ---• •-_. • • • --- ,..-. ._---

• • ..•- .- ._---• • • .-,
15 --- • • ~S- -47

---_.. • •• ._--'--' -• • _L.--_. • •• --- ------
._~ --- • • --- - ------

--~--• • •-_._- • • f-_._- ----
20 --- I • •• R S -S0/.5 ."--

"--- .- --- ---_._---_.. - -- --- --- Stopped auger at 19'6".._--.. .- f-. ----_.-
Sampler refused at._.. _- -- - ..._-- --

20'5~"25 -- -
......_-- -- ..- .-
---- .._- - .._-----_. -- -- ._---- ------._-_. _.- --- ---- ---- --- ---._.__. --_..- - - --t---_..__ .

~
-- --- ---

--
-- -----

I -._- .. _- - --- ---
-- .0_- - --- ---
..---- - -_ . ~ .•__.. -- --- ._-

I
._-- - ._.---- --_. -- ---

I-~--
!-.._-- -- ._---

--- .....

1·--
---- ---

I
.. _.__ .

f-

._._.- L_f- ----- ._--

!-- -_. _._- ---

I
~---j i _\ __._-_..

!_-- --

----I I .
·---f-.~

I
I

I~
GROUND WATER

SAMPI. E TY P e
oe:prH HOUR OAre: _1-

I

I
I
I

I
I

I

I
I

Camelback Ranch
Levee Design

PROJECT ~~~__-------I JOB NO E88 36 DATE 2-17-88

I
I
I

I



I ,...

LOG 0' TEST lORING NO.--=-20~

RIG TYP E ....:::C~M~E~~:_=5:..:5:----------

B0 RING TY PE 6i-;::~5_:::/~8~':_'_:H:.:.o=l,-=l:.::o~w~S=t.:::e~m:....:A~u~q:;,..:::e.::r_
SUR FAce e L ev.__--=1~O~1:..:6::..'-:±=-=____:~::_------
DATUM Plan & Profile

I
DE 10TH

- - --- --- ---'(---1

.. _. -- ---"---1---
_...- ,---- ._-- -----/---.
'- -~---I---~---+---I
-- .- ---1----1----1---1
- -,f---~---!---_I---I

-- -·I--~---...---I----
--I--·!---If------I---I
-._~- -1----4---1.---,-------

I'=: -~--I--+----
1_ . .~---+_-- _

).._~~,~-~ ~-=- --- .==
j--
i --. --.
,._- --- .---1--- ._-

""1- -- ---1'---1---1
i -.. - .._-. ---I----~---
I·-~-+_--I__-_t--_+---I

REMARKS VISUAL CLASSIFICATION

Stopped auger at 19'6"
Stopped sampler at 21'



A-25

LOG OF TEST lORING NO 21

A - AU9.' cullin9t. S .. Siock tampl.
S .. 2" 0.0. 1.38'· 1.0. lub. tampl ••
V - 3" 0.0. 2.42'· 1.0. lub. tompl ••
r - 3" 0.0. Ihin-woll.d Sh.lby tub••

OATEfoI0UR

none

Camelback Ranch
L D

OEJ>TfoI

I
I~OJECT evee eSJ.gn .

B NO. E88-36 DATE 2-16-88
_i RIG TYPE CME-55.- 6 5/8" Hollow Stem Auger•• c ... BORING TYPEg"; ! .- c

II ~
• - cO _.! SUR-FACE ELEV. 1019.5'+.. c • a.

:~.:
... . 0_

J3~ 0 u .. .; a U 0
Plan & Profile0'= c -; l-

• M Go. .- DATUM
~ 0 0 u a. .0

c _ _ c
~=

c - - ~ • • .. ~ .... • • ~ . .";..c -: ...: Q. Q. )- .... o 0. .: c: .:: ..m. c c .. a. .. e e 00- ~.: .- 0 REMARKS VISUAL CLASSI FICATlON• 0 •• ~ 0 a 0 -,.- o • c_

IlOo
ua.Q: 1.:l..J on on ca _.! O..J ::I a. ::lU

---- ~-s --22 moist

~~~.
SILTY CLAY, some sand',

I- medium plasticity, dark

II 1--10 20- '--CL- firm to soft brown

5 r-a'~\~!s
II

-

.. ~ moist SAND, of silt,---_. ... .- . sp.. trace
---- .. -- predominantly fine to... R5

-S~ loose

II
10 I--c medium grained, sub-•• angular, nonplastic,.,.-_.-

r-·
-I-. li~ht brown._-

n "--- ---
IS Stopped auger at 9'6"- Stopped sampler at 11'--_. .~-..--. ._-

I:
---_. -" 1-.

.. -........- .~_ .. -- --- --- .. -
.__..._-- -- .- ._-- ----- --_.

--
I~

._...._- --- -- ._------ --_.
--_.__. - ..- ---
..__..... .-.. _. -- '--

I
_.. -- .- - ._- ._- ----..__.

.__ .-.._.- ._.- -- ------

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

I
--.-- .- _. --- ----- ---

.__.- .. -- -- _.__.

--_. -
-._.- ,--- .•. ._-- -- ---_.

I
•-.._-_._. - 1--.__. --- .-_.. - .- -.--

-_.• - - ----- --

I
-- .- _. ----_._.... .. ~. .. - ........_- ._- -- f----..

--_.. -- .. _. ._- ---
------ .- -.. -----. --- ._-- .__.

I -_._-~- -- - ._-- --- --- ---
-- r-: I-- --- I

-_._--- --- -- ..__..

I
-_.._..-- 1--- - -._--- --- ._-- --_.

~ .. __ . .._- --- -_. -------._-_._. I -' --- '--I.=':'-- "-

I
-. __ .. 1--- -- ----lI

'--"- j=-r-f-=
-·='~-I I __.~_-.--

-----

I
-----_.- ---

'----
CROUMD WATER SAMPLE TYPE

I



LOG OF TEST lORING NO 22

....

A - Au"., eutlin"l. 8 - 810ele lompl. '[8]"I SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. lub. lompl.. -"" B A - 2 6
U - 3" 0.0. 2.42'· 1.0. lub••ampl.. •. 1 I CCMUl.""'<14!""'.,....,.... e...
T _ 3" 0.0. Ihin·woll.d Sh.lby lub.. - ,- _ •. ....,..... .......,.",AOul£·....,..e· ''''''e''''''· ...._

OATE

none

Camelback Ranch
Levee Design

OEPTH HOUR

I
~OJECT •

B NO. E88-36 DATE 2-16-88

-~
RIG TYPE CME-55... 6 5/8" Hollow Stem Auger• • c ... BQRING TYPE- · i .: ... c

II ~
o .. cO - .! lO20'±• 0- ... . SURFACE ELEV.• c: • Q, -. 0

0_ Ja~.~ ~
... '-0"': ;; ~ U 0

Plan & Profjle;; l- .... Q, .- DATUMu Q, • 0 c .. .. c: .,,=~ 0 0 • • •• " . ..;... c: .. - ~ Q. Q. ....... o Q,

.:~''; "'.: )- .... ; .
~ c c • Q, .. e e .,g~= r:,o.i .- 0 REMARKS VISUAL CLASSIFICATlO.HII ~0

OJ • • 2 0 0 0 o • c:_
ua.a: Cl..l on on a2 _.2 0..1 :&a. ::IU

~~
_.

-_.- S '-9 moist SANDY CLAY, low to me-- -eL- dium plasticity, brown

II //t.:. lX S f--9- - ._-- -_. moderately
firm

r~C8
.. .. 1

SC-5 .- moist CLAYEY SAND, consider-

II
.~ able silt, predominant~-- •• I-- SP- 1\moderately ly fine grained, sub-... . C::M firm--- - f- angular, low plastici-••

I~/ IX ty, light brown

11
10 ·S -4, cr;-'

~- moist SAND, some silt, trace
.~

of gravel, predominant---- .- '-- --_.

~
._- ly fine to medium grain-

1115
._-- .. ..- ed, subangular, nonplas-
- ·tic, light brown

moist SILTY CLAY, some sand,

n -_. ,..- - -_.
weakly lime cemented,_.....,-- ._. .. very firm medium plasticity, brown_._..._-- ..- _. \._-

II -_. - _. Stopped auger at 9' 6"'
.__. .- ..- ._- Stopped sampler at 11'
--- ..

II --
--._- .-

r --- ._- --_.
--- -

I --- .--
---
-- - -

I
---
-- .- -.__ . ..- - --- ---
.._-- - - ......_- -_ .

I --- ._- - --- .._- ---- _.
----

1:=
-- -----

I
._-.- ._-

---- r-'
.-_. t-- r- .

--

I --- l.=-- I
-- ,._-
--

I~
f--·
I

GROUND WATER SAMPl.E TYPE _1-

I
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APPENDIX B



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

LABORATORY TESTING PROCEDURES

Consolidation Tests Soiltest or Clockhouse apparatus of the
"floating-ring" type are employed for the one-dimensional
consolidation"" tests. They are designed to receive one inch
high 2.5 inch O.D. brass liner rings with soil specimens as
secured in the field. Procedures for the tests generally
are those outlined in ASTM D243S. Loads are appli"ed in sev
eral increments to the upper surface of the test specimen
and the resulting deformations are recorded at selected time
intervals for each increment. For soils which are essen-

"tially saturated, each increment of load is maintained until
the deformation versus log of time curve indicates comple
tion of primary consolidation. For partially saturated
soils, each increment of load is maintained until the rate
of deformation is equal or less than 1/10,000 inch per
hour." Applied loads are such that each new increment is
equal to the" total previously applied loading. . Porous
stones are placed in contact wi th the top and bottom of the
specimens to permi t free addi tion or expulsion of water.
For partially saturated soils, the tests are normally per
formed at in situ moisture conditions until consolidation is
complete under stresses approximately equal to those which
will be imposed by the combined overburden and foundation
loads. The samples are then submerged to show the effect of
moisture increase and the tests continued under higher load
ings. Generally, the tests are continued to about twice the
anticipated curve due to overburden and structural loads
with a rebound curve then being established by releasing
loads.

Expansion Tests The same type of consolidometer apparatus
described above is used in expansion testing. Undisturbed
samples contained in brass liner rings are placed in the
consolidometers, subjected to appropriate surcharge loads
and sUbmerged. The loads are maintained until the expansion
versus log 6f time curve indicates the completion of
"primary swell" •

•
Direct Shear Tests Direct shear tests are run using a
Clockhouse or Soiltest apparatus of the strain-control of
approximately 0.05 inches per minute. The machine is de
signed to receive one of the one inch high 2.42 inch
diameter specimens obtained by tube sampling. Generally,
each sample is sheared under a normal load equivalent to the
effec"tive overburden pressure at the point of sampling. In
some instances, samples are sheared at several normal loads
to obtain the cohesion and angle of internal friction. When
necessary, samples are saturated andlor consolidated before
shearing in order to approximate the anticipated controlling
field loading conditions.

I

-~_S_E:-~-N~-:-::-N~-:-~_~~-:I_~_~-A~-C~-~-,~_~:-:_IT_H
-r - ~"'O.H'X • ALolIUOUE"QU~ • SANTA".
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I
I
I
I
I HOLE

NO

1115

1116

1117

121

1118

1
119

120

I
I
I
I
I
I
I
I
I

SERGENT, HAUSKINS &BECKWITH

TABULATION OF TEST RESULTS

Job No. E88-36
\0110 1
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CONSULTING GEOTECHNICAL ENGINEERSI
I
IIEPOR~ OF LABORATORY TESTS

• ROJE~T: CAMELBACK RANCH

IOCATION:#5 @ 4'6"-5'6"

SERGENT, HAUSKINS & BECKWITH

DATE 2/29/88

JOB NO. E88-36

W.O. NO. 1

LAB NO.

I DIRECT SHEAR TEST(SATURATED)ASTM 0-3080

POINT NO. 1 (NORMAL STRESS 0.995 KSr)

_ni t i al Moi stL\re C.;:.ntent
Dry DensityI':oi stL\'re at Satur at i I:,n

Maxim~m Vertical Deformation @ T max.

17. '31.
105.1 LB/CU FT
21.71.

0.003 IN

I
Shearing

I"
S"tress, T rna:';.

POINT NO. 2 (NOF.:MAL STRESS 2.05'3 KSr)

0.7 KSr

I n i t i al M,:,i sture C.:.n"cent
ry Density

Moisture at Saturation

la:,;i mLlm Vel" t i ': al Def,:,r mat i ,:,n @ T rna:,;.

~hearing Stress, T

18. 1;~

106.0 LB/CU FT
21. 5i~

-0.006 IN

1.4 KSF

Initial Moisture Content
II:>ry Density
~oisture at Saturation

I POINT NO. 3 (NORMAL STRESS 2. '3'38 ~:::Sr )

16.81.
106.4 LB/CU FT
21.51.

Deformation @ T max.

rhearing Stress, T ma".

I
I
I

-0.014 IN

1. 8 ~:::SF

B-4
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CONSULTING GEOTECHNICAL ENGINEERS

DIRECT SHEAR TESTCIN SITU )ASTM D-3080

SERGENT, HAUSKINS & BECKWITH
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REPORT OF LABORATORY TESTS

PROJECT: CAMELBACK RANCH

LOCATION:#7 @ 4'6"-5'6"

POINT NO. 1 (NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

POINT NO. 2 CNORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing Stress, T max.

POINT NO. 3 (NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Verti~al Deformation @ T max.

Shearing Stress, T max.

0.9'35 KSF:>

2.05'3 KSF)

. 2. '3'38 KSF:>

..

DATE 2/29/88

JOB NO. E88-36

W.O. NO. 1

LAB NO. 36

.3.3%
'30. 5 LB/CU FT

0.00'3 IN

O. '3 KSF

14.11.
80.2 LB/CU FT

-0.002 IN

1.7 KSF

3.7%
'32.5 LB/CU FT

-0.003 IN

2.3 KSF

B-6
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DIRECT SHEAR TEST(IN SITU )ASTM D-3080

CONSULTING GEOTECHNICAL ENGINEERS

SEF.:GENT, HAUSK I NS ~~ BECf:::W I TH

';:'4.6 LB/CU FT

B-8

/
I,•

2.6 KSF

1.·:J ~:::SF

0.8 KSF

2.:2%

';:'7.4 LB/CU FT

3.11.
':J8.8 LB/CU FT

0.007 IN

0.014 IN

0.014 IN

W.O.NO. 1

DATE 2/29/88

LAB NO. 42

JOB NO. E88-36

2. 05';:' ~<SF)

0.995 KSF)

2. ':J';:,8 KSF)

Maximum Vertical Deformation @ T max.

POINT NO. 1 (NORMAL STRESS

POINT NO. 2 (NORMAL STRESS

POINT NO. 3 (NORMAL STRESS

REPORT OF LABORATORY TESTS

Maximum Ve~tical Defo~mation @ T max.

LOCATION: #8 @ ';:,' 6"-10' 6"

Initial Moistu~e Content
D~y Density

PROJECT: CAMELBACK RANCH

Initial Moistu~e Content
D~y Density

Shea~ing St~ess, T max.

Maximum Vertical Deformation @ T max.

Shearing St~ess, T max.

Initial Moistu~e Content
Dry Density

Shearing Stiess, T max.
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DIRECT SHEAR TEST(IN SITU lASTM D-3080

CONSULTING GEOTECHNICAL ENGINEERS

SERGENT, HAUSKINS & BECKWITH

POINT NO. 1 (NORMAL STRESS

2.3%
'33.4 LB/CU FT

0.01 IN

2.4 KSF

1. 7 ~<SF

B-IO

0.'3 KSF

2.4%

2.4%
'33.'3 LB/CU FT

'34.5 LB/CU FT

0.013 IN

0.012 IN

W.O. NO. 1

LAB NO. 103

DATE 2/29/88

JOB NO. E88-35

2. '3'38 KSF)

2.05'3 KSF)

o. '3'35 KSF)

•

Shearing Stress, T max.

Maximum Vertical Deformation @ T max.

POINT NO. 2 (NORMAL STRESS

POINT NO. 3 (NORMAL STRESS

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max.

Shearing stress, T max.

Initial Moisture Content
Dry Density

Maximum Vertical Deformation @ T max~

Shearing Stress, T max.

Initial Moisture Content
Dry Density

LOCATION: #1'3 @ 2' 5"-3' 5"

REPORT OF LABORATORY TESTS

PROJECT: CAMELBACK RANCH
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..... C.... ~A~;:~~~ ~~"H~'iJ'/':. ;~c,. M, ~~~~"~'Lf~~lJ,,'':~~:;,~~~£, ~~~~~~ r:::i~WITH, 1'1: ~e~~~Tc~I'r.~~~~~i:,I',l!·
ItA~I'H E. WEEKS, 10.0. ItOtlRT W, IIRO.Sloty. 1'.1:, JAMlEt H. CLAJIly, C.I',IS, JAMES A, 'AHY, 1',1:.
C1.1,RR!L L. BUI'I'INOTON. p,E. JONATHAI<j 1'.. CJIl""TAL. 1'.1t. NICHQI. ... 8 T. KQRECKI. I'.l. MICHAEL kv~pKI, ".Q,
bONALp V~N IIlJlIKIRK. ",<;I. ,... IH. Y. '''''TH, 1'.", al':" ... \,Q 1', L1Nti5EY, !"ClI, OAVIO! "~Tr.RSOI;, p,a,
1:> ... 1.[ Y, 'lOENKoP. I'.l!. NORMAN H, W!T~. I',E, ROHAI.O B. " ... .:.1 ... I'd. A\,..IRT C. "UCKMM•. p,E.

!' .... U\"./-IAI'LAN. 1', E.

Pursuant to the request of Dave Oust, P.E., of Coe and Van

Loo ConSUlting Engineers, Inc., we have reviewed our

original Geotechnical Investigation Report on the above
referenced project with respect to seismic forces as they

relate to stability of the dikos. In addition, settlement

calcUlations for the dike embankments are provide.

The most likely severe earthquake which could potentially

affect the structures would be a magnitude 8 plus event on

the extension qf the San Andreas Fault Zone in the Imperial
Valley of California and the Gulf of California. The

nearest point on this zone to the site is about 175 miles.
Thus, it is highly unlikely that the effective peak
horizontal ground acceleration (Aa.)' would exceed 0.05g for
this type of earthquake. The recurrence interval of this
type of earthquake probably is on the order of 200 years.

Gentlemen~

F' ?.L..

SEB Job No, E88-3~

Addendum No. 1

Ashok C. Patel, P.E~, R.L.8.Attention:

Re: Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback'Road
Maricopa County, Arizona

July 1, 1988

Coe and Van Loo
Consulting Engineers, Inc.
4550 North 12th street
Phoenix, Arizona 85014

JUL 05 '88 08:52 SHB PHX.272-6848
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A second earthquake sourCe which could produce significant

REPLY TO: 3232 w, VI~GrNIA, PHOENIX, ARIZONA S1500S

I ~HOENIX
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effects at the site are faults within the tr~nsition zone
between the Colorado Plateau and Basin and Range Physio
graphic Provinoe north of Phoenix. The portions of theBe

faults whioh display any evidence of bein~active in the

engineering sense do not extend any closer than about 75
miles f:t;om Phoenix. The maximum credible earthquake (HCE),

of these faults appears to be about magnitude 7. Such an
event could also produce an Aa value at this site up to

about 0.05g. However, the recurrence interval of this type
of earthquake probably is several thousand years.

Stability analysis was performed for the same cases

discussed in our orginal Geotechnical Investigation Report
utili~ing a psuedostatio force of .05g (Aa), to account {or

potential earthquake forces. Calculated safety of factors

are listed in Table 1. The soil parameters and embankment

geometry are the same as those considered in our original
Geotechnical Report.

Of tho three condition~, sUdden drawdown sUbsaquent to de

velopment of a full phreatic surface results in the minimum

oomputed safety factor for the river side of the embankment.

Computed safet~ factors vary from 1.14 to 1.46. For all

other conditions, the safety factors vary from 1.30 to 3.04.

It is our ~ opinion that the above safety factors aro

conservative due to the fact that a full phreatic surface

will not be achieved during the antioipated flood durations
for the project.

P.3

Page 2Camelbaok Ranch Levae Design
Agu8 Fria River & New River
l13th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. m8S-36
Addendum No. 1

JUL 05 /88 08:53 SHE PHX.272~6848
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Case II - Full phreatic surface SUbject to SUdden
c1rawdown.

JUL 05 '88 08:54 SHE PHX.272-6848

TABLE) 1

P.Ll

Page 3

Factor of
Condi,tJon Slo~ . S..~fety
Case I River side 3.02
Case II River side 1. 46
Case III River side 1.92
Case III La.nd side 1. 32

Case ! River side 3.04
Case II River side 1. 46
Case III River side 1. 92
Case III Land side 1. 30

Case I River side 1.69
Case II River side 1.14
Case III Rivet side 1. 47
Case III Land side 1.46

- .End of construction.

~esults of Psu~do6tatic St~bility Anal~

Case III - Full phreatic surface at flood stage.

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SHB Job No. E88-36
Addendum No. 1

Typical
Section,

Figure 1

Figure 2

Figure 3

Note: Case I
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*Osterborg, J .0., 1'957, Influ'ence Value for VertIcal Stresses
in Semi-Infinite Mass Due to Embankment Loading, Proceedings
of the 4th Intbrnational Conference on Soil Mechanics and
Foundation Engineering, Volume 1, London, Auguat, pp. 393
394.

The settlement analysis was performed utilizing. our inhouse

computer. Methods used in the settlement calculations are

'*based upon criteria presented by Osterberg, 1957. A

calculation sheet showing the formula used ih the analysis
along with computer print out sheets are attached.

P.5

Pago 4

Engineers

be attached to the original report and

If there are any questions pertaining
do not hesitate to contact us.

Camelback Ranch Levee Design
Agua Fria River & New River
113th Avenue & Camelback Road
Maricopa County, Arizona
SEa Job No. E88-36
Addendum No. 1

This addendum should

made a part thereof.

to this report, please

Reviewed by
--:~--~",.

Copies: Addressee (6).

JUL 05 '88 08:54 SHE PHX.272-6848
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P.3

embankment
height
(ft)

hrizol1tal
strain

(per oent)

deformation
ve~tical . horizontal

(inch) (inch)(ft)

x-'cord.

SECTION Y-Y SETTLEMENT DUB TO LEFT HALF

JUL 05 '88 10:35 SHB PHX.272-6848

0 2.00 0.09938 0.0290 0.1302 2.001 3.00 0.12587 O. 0401 0.0457 3.002 4.00 0.14281 0.0438 0.0248 4.003 5,00 0.15893 0.0517 0.2022, 5.004 6,00 0.17535 0.080'7 0.1822 6.005 7,00 0,19705 0.0980 0.2030 7.006 8,00 0,21728 0.1138 -0 ..092.5 8.007 9.00 0.23767' 0.0872 -0.2542 8.008 10,00 0,24926 0.0564 -0.2467 9.009 11.00 0.25898 0.0321 -0.0963 9.0010 12,00 0.26115 0.0265 -0.0509 9,0011 13.00 0.28526 0.0184 -0.0'152 9.0012 14.00 0.26766 0.0086 ~0.O8'70 9,0013 15.00 0.26846 0.0000 -0,0862 8.00

point

_._--~------~._---~--~~---~--~---~~-~--------~---~--~~-----_._~----~--~---~~--

I
.1 E88-36
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JUL 05 '88 10:35 SHB PHX.272-6~48

E88-36 : SECTION Y-Y SBTTLBMBNT DU& TQ LEFT HALF

X~ooordinate at toe , , .
X-ooordinate at crest I •••••

X-coordinate at center ", .. , .
depth to inoompressible alyer I

unit weight of embankment materi~l .
maximum surohar~e ." ..... , .. ' ..... , ..

P.4

(ft)

30.00

"depth

0.0 ft
9.0 ft

15.0 ft
30.0 ft

125.0 pef
1.125 k~f

0.40

PoiSOh'a
ratio

4.88

soil
modulus

(ksi)

1

"oil
No.

I
I
I
I
I
I
I
I
I
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I
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JUL 05 '88 10:36 SHB PHX.272-6848
P.5

I
I ES8-36 SEC/JIrON y... y SE'rTLTMENT DUE TO RIGHT HALF

pain t x-oord. deformation hrizcmtal embankment

I veortical horizontal straih height
(ft) (inch) (inch) (per cent) (ft)

-----~~~----------------~-~~----~-------~... _---~------~-----~--~------~-~--

I
a 2.00 0.01105 0.0018 0.0080 0.50
1 3.00 0.01972 0.0028 0.0102 0.75
2 4.00 0.02658 0.0042 0.0128 1. 00
3 5.00 0.03781 0.0059 0.Ol?1 1.25

I 4 8.00 0.04782 0.0081 0.0198, 1. 50
5 7.00 0.05808 0.0107 0.0214 1. 75
6 8.00 0.06926 0.0138 0.0563 2.00

I 7 8.00 0.08122 (1.0185 - 0 :0218 2.25
8 10.00 0.08399 0.0135 -0.0407 2.50
9 11.00 0.09965 0.0101 -0.0072 2.75

I
10 12.00 0.10502 0.0105 0.0034 3.00

. 11 13.00 0.11016 0.01U8 0.0036 3.25
12 14.00 0.11511 0.0114 0.0040 3.50 .
13 15.00 0.11991 0.0119 0.0044 3.75

I 14 18.00 0.12461 0.0124 0.0050 4.00
15 17.00 0.12825 0.0131 0.0057 4.25
18 18.00 0.13385 0,0138 0.0065 4.50

I 17 19.00 0.13848 0.0146 0.0075 4.75
18 20.00 0.14311 0.0156 0.0087 5.00
18 21.00 0.14784 0.0167 0.0100 5.25

I
20 22.00 0.15268 0.0180 0.0115 5.50
21 23.00 0.15788 0.0195 0.0133 5.75
22 24.00 0.16287 0.0212 0.0153 6.00
23 25.00 0,16830 0.0232 0.U1'78 6.25

I 24 26.00 0.17403 0.0255 0.0207 6.50
25 27.00 0.18010 0.0282 0.0242 8.75
26 28.00 0.18658 0.0313 0.0285 7.00

I
27 29.00 0.19356 0.0351 0.0338 '7.25
28 30.00 0.20114 0.0396 0.0410 7.50
28 31. 00 0.20845 0.0451 0.050'7 7.75

I
30 32.00 0.2188'7 0.0520 0.0651 8.00
31 33.00 0.22909 0.0610 0.0372 8.25
32 34.00 0.24119 0.0'731 0.4800 8.50
33 35.00 0.25595 0.1251 -0.2808 8.75

I 34 38.00 0.27649 0.0563 -'-0.4471 8.00
35 37.00 0.28006 0.0185 -0.1327 9.00
36 38.00 0.28272 0.0137 -0.0355 9.00

I
37 :39.00 0.28486 0.0098 -0.0304 9.00
38 40.00 0.28801 0.0063 -0.0277 9.00
39 41. 00 0.28679 0.0031 -0.0284 8.00
40 42.00 0.28705 0.0000 -0.0217 9.00

I
I
I
I



JUL 05 '88 10:36 SHB PHX.272-6848

EBS-3S : SECTION Y-Y SETTLTMENT DUE TO RIGHT HALF

P.6

(ft)

30.00

0.0 ft
36.0 it
42.0 ft
30.0 ft

125.0 tJcf
1.125 k:sf

0.4U

Poison's
ratio

4.88

soil
modulus
(ksi)

1

soil
No.

X-coordinate at toe., .
X-coordinate at orest .
X-ooordinate a.t center .. , .....•......
depth to incompressible alyer .
unit weight of embankment material .
maximum suroharge " , .
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o A report entitled "Camelback Ranch, Floodplain Study and Conditional LOMR"

o Geotechnical information concerning the potential seismic loadings in the
geotechnical analyses by the proposed levees

To support his request, Mr. Patel submitted the following data with his·
January 20 letter and letters dated June 19 and July 5, 1988:

Case fi88-09-25R
RE: Camelback Ranch

AUG 1"6 '988

Federal Emergency Management Agency
Washington, D.C. 204-72

We have completed our review of the data submitted with regard to the data
used to produce the effective FIS for Maricopa County and believe that if the
proposed project is constructed as shown on the aforementioned plans the 100
year flood will be attenuated and will be contained by the proposed levees
along the New River and the Agua Fria River from Campbell Avenue to Bethany
Home Road.

o A report entitled "Addendum to: Camelback Ranch, Floodplain Study and
Conditional LOMR Request," dated May 1988

o A report entitled "Addendum to: Camelback Ranch, Floodplain Study and
Conditional LOMR Request,"'dated June 1988

Dear Mr. Freestone:

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Tom Freestone
Chairman, Maricopa County

Board of Supervisors
111 South 3rd Avenue
Phoenix, Arizona 85003

Thi~ is in response to a letter dated January 20, 1988, from Mr. Ashok Patel,
Coe & Van Loo Consul ting Engineers, Inc., in which Mr. Patel requested that
our office review the Flood Insurance Study (FIS) and Flood Insurance Rate Map
(FIRM) for the unincorporated areas of Maricopa County, Arizona. The FIS and
FIRM are to be reviewed with respect to a proposed project that includes levee
improvements along the New River and the Agua Fria River, channelization along
the New River; a pumping station along the Agua Fria River, and stormwater
detention facilities within the project boundaries.
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Upon completion of the project, please submit as-built plans, certified by a
registered professional engineer, and evidence that maintenance and operation
provisions for the proposed levee, stormwater detention facilities and pumping
station have been made. For the levees, that evidence must be in the form of
an officially adopted plan that meets the requirements set forth in Section
65.10(d) of the enclosed National Flood Insurance Program (NFIP) regulations.
For the pumping statio~ and detention facility, the evidence should be in the
form of a plan that specifies the activities to be performed, the frequency of
their performance, and the community officials reponsible for their
performance. All maintenance and operation activi ties should be under the
juriSdiction of a Federal or State agency, a.n agency created by Federal or
State~law, or an agency of a community participating in the NFIP that assumes
ultimate responsibility for these activities. Upon receipt of this
information, we will make a final determination on revising the FIRM.

The basis of this conditional Letter of Map Revision is in part a ·proposed
channel modification project. NFIP regulations, as cited in Section
60.3(b)(7), require that communities "assure that the flood-carrying capacity
within the altered or relocated portion of any watercourse is maintained."

This prOV1Slon is incorporated into your community's existing floodplain
management regulations. Consequently, upon completi-on of this proposed
project, the ultimate responsibility for maintenance of the channel
modification will rest with your commun~ty.

Should you have any questions regarding the matter, please contact the Chief,
Natural and Technological Hazards Division of the Federal Emergency Management
Agency, in San Francisco, California, at (415) 923-7175 or Mr. William Judkins
of my staff in Washington, D.C., at (202) 646-3458.

Sincerely,

l~
John L. Matticks

04Qr Chief, Risk Studies Division
Federal Insurance Administration

Enclosure

cc: Mr. James Morris, P.E.
Arizona Department of Water Resources

Mr. Dan Sagramoso, P.E.
Flood Control District of Maricopa County

Mr. Ashok Patel, P.E., L.S.
Coe & Van Loo Consulting Engineers, Inc.



I
, ,
I

I
I:'
I,
I
I
'I

•
I
I

•
I

'i
I
I'
I
J CVL-4-0208

APPENDIX IV

FEHA CORRESPONDENCE CLOD
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