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A. Introduction 

The Flood Control District of Maricopa County (District) operates and maintains twenty- 
two (22) dry flood retarding structures (FRS) and dams. McMicken Dam is an earth 
embankment dam with a principal spillway and emergency spillway. The principal 
spillway is a concrete-lined open channel. The emergency spillway has been excavated 
into earth or rock. 

The McMicken Dam is a 10-mile long earth embankment dam located in western 
Maricopa County near Sun City West. The dam is classified, according to the Arizona 
Department of Water Resources (ADWR), Office of Dam Safety, as a high hazard dam. 
Hazard classification is based on the potential for property damage and the lives at risk in 
the event of a dam failure or significant impoundment. The dam falls within the 
jurisdiction of ADWR. 

The District is currently coordinating with ADWR to develop the emergency action plans 
(EAP) for its dams and to address other issues relating to the dams. Presently the EAPs 
do not meet current ADWR dam safety rules and regulations that are required for 
significant or high hazard dams. ADWR has requested that EAPs be prepared for each 
dain and that the EAPs meet the minimum requiremerits provided in the Federal 
Emergency Management Agency document "Emergency Action Planning - FEMA 64" 
(October, 1999). 

The McMicken Dam Outlet Channel drains the principal spillway, and extends from the 
principal spillway northeast to the McMicken Outlet Wash, which drains into the Agua 
Fria River. This study encompasses the easternmost 4.7 miles of outlet channel, from 
Grand Avenue to the Outlet Wash (Figure I). The right bank of the Outlet Channel is a 
constructed levee, designed to protect downstream properties from flooding. The Outlet 
Channel inundation study consisted of two steps. The first step was to conduct an 
overtopping analysis. The second step was to conduct an inundation analysis and 
mapping of overtopping flows within the downstream inundation limits. These results 
are to be included in the Emergency Action Plan Update for McMicken Outlet Channel. 

B. Authority and Purpose 

The District has retained LTM Engineering, Inc. to develop an Emergency Action Plan 
Update for McMicken Outlet Channel. Kimley-Horn and Associates, Inc. (KHA) is 
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assisting LTM Engineering in the inundation analysis of potential overtopping for 
preparation of the EAP. 

Specifically, this report documents the overtopping analysis conducted by KHA of the 
Outlet Channel. The hydraulic analysis was conducted for both existing and future 
conditions 100-year, 24-hour runoff from the upstream contributing watershed, plus 
discharge from the principal spillway. The hydraulic analysis is to be used to map the 
downstream inundation due to overtopping of the levee on the south side of the Outlet 
Channel. 

C. Study Tasks 

The following is a description of the overtopping and inundation analysis tasks 
completed: 

1. Hydrology 
The hydrologic analysis of the Outlet Channel was conducted by others (FCD, 
2004). The discharge from the principal spillway was estimated to be 4,450 cfs 
from Table 3-2 of the McMicken Dam Individual Structure Assessment Report 
(FCD, 2003). Additional flows contributing to the Outlet Channel were estimated 
from the Wittmann Area Drainage Master Study Update (WADMSU), McMicken 
Dam Hydrology Report (FCD, 2004). (See Appendix A) 

Table 1 coutains the flow rates used in the Outlet Channel Inundation Study as 
determined from the abovementioned resources. There are three locations of 
flow contribution to the Outlet Channel, the principal spillway, and WADMSU 
concentration points 600 and 710. 

Table 1: Flow Rates Used in Overtopping Analysis 

2. Hydraulic Modeling 
The U.S. Army Corps of Engineers hydraulic modeling software HEC-RAS 
(version 3.1.1) was used to model the Outlet Channel. The starting (initial) 
condition was the normal depth method, with a channel slope of 0.009 fttft. 
Channel cross sections were surveyed by others and provided by the District. 
Twenty-one cross sections were used extending from the Burlington Northern - 
Santa Fe Railway at the upstream end of the Outlet Channel east to the end of the 
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levee. Survey cross-sections covered from the levee on the south side of the 
channel to 300 ft to the north, picking up the channel. The sections were 
appended with data extracted from USGS Quadrangle maps, as the survey cross 
section did not extend the full floodplain of the channel. The additional data was 
determined from the quadrangle maps by extending the sections north until the 
elevation was higher than the levee to create a complete section (Figure 2, 
Appendix A). The datum of the quadrangle maps was NGVD 29, the datum of 
the surveyed cross sections was NAVD 88, and so an elevation conversion was 
applied to the quad map elevations by adding 1.936 ft to convert them to NAVD 
88. This conversion factor was obtained from the National Geodetic Survey web 
site. 

Manning's n-values for the outlet channel were verified from field reconnaissance 
and coincide with the McMicken Dam Spillway Outlet Channel Analysis (FCD, 
2003). The n-values used were 0.035 for the channel and 0.045 for the overbank 
areas. 
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D. Hydraulic Analysis Results 

The results of the hydraulic modeling are summarized in Table 2 and Table 3. 

Table 2: Existing Conditions HEC-RAS Results 

Table 3: Future Conditions HEC-RAS Results 
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Table 4: Estimated Levee Freeboard 

For future conditions, based on FEMA requirement of three feet of freeboard. 

Table 4 indicates that there is no overtopping of the levee in either the existing or future 
conditions hydrology. The existing levee contains the flow from the McMicken Dam 
principal spillway and the adjacent contributing areas. Downstream inundation mapping 
was not prepared as there is no overtopping of the levee. 

E. Comparison with Subsidence Data 

According to Figure SU-10 of the Wittmann Area Drainage Master Study Update, 
Land Subsidence and Earth Fissure Investigation Report, Volume SU, dated 
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January 30,2004, the estimated subsidence through the year 2000 in the area of 
the Outlet Channel is between zero and two feet. Table 4 shows that if subsidence 
had not occurred, only two sections of the levee would need to be raised to meet 
FEMA's three foot height requirement for certification. Those two locations are 
station 140+62.27 and station 130+02.35, which are 2.7 ft and 2.28 ft below the 
FEMA requirement. 

F. Conclusions 

The original objectives of this study were to perform an overtopping analysis, and 
to determine and map the downstream inundation limits due to the overtopping. 
The hydraulic analysis results indicated that there is no overtopping in the 100- 
year, 24-hour storm under existing or future land use conditions. Table 4 
indicates that there are two stations, 10.637 and 10.436, with freeboard less than 
one foot, and several with freeboard less than three feet (see Figure 2). 

G. Recommendations 

1. It is recommended that the District raise and/or monitor the levee in 
locations with freeboard less than three feet. The Federal Emergency 
Management Agency requires a minimum of 3 feet of freeboard above the 
BFE for certification of the levee. If a future goal of the District is to have 
the levee certified, all areas with less than three feet of freeboard must be 
raised.' 

2. At the east end of the levee the flow turns ninety degrees to the south 
around the end of the levee and flows into the McMicken Outlet Wash to 
the Agua Fria River. It is recommended that the District add bank 
protection in this area to protect against erosion of the end of the levee as 
the flow makes the turn. 

' "MT-2 FEMA Form 81-89 Series Sept 02", Instructions for Completing the Riverine Hydrology & 
Hydraulics Form, Section E: Levee/Floodwall, Number 2, page 19, see Appendix B. 
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Figure 2: HEC-RAS Cross Section Location Map 
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LEGEND 
SURVEYED CROSS-SECTION 

------ CROSS-SECTION EXTENSION 

RS HEC-RAS SECTION NUMBER - -  WADMS DRAINAGE BOUNDARY - INUNDATION LIMIT - FUTURE 
CONDITIONS 

WADMS CONCENTRATION POINT 

- .  . . - DRAINAGE FLOWLINE 

FUTURE CONDITIONS FREEBOARD 
[IN FEET] 

0-1 1- 
NOTES: 

Q100 DENOTES ADDITIONAL FLOW FROM WITTMANN AREA 
DRAINAGE MASTER STUDY UPDATE (FCD, 2004). 

TOTAL Q l O O  DENOTES COMBINED ROW FROM WlTTMANN AREA 
DRAINAGE MASTER STUDY UPDATE AND DISCHARGE FROM 
McMlCKEN DAM PRINCIPAL SPILLWAY. 

DATUM = NGVD 88 

GRAPHIC SCALE 

(IN FEET) 
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Table 3-2 of the McMicken Dam Individual Structure 

Assessment Report (FCD 2001C012), by URS, 
dated June 2003 

I McMicken Dam Hydrology Output 
(FCD 2002C029) by Entellus 

I Figure SU- 10, WADMSU, Land 
Subsidence and Earth Fissure 

I Investigation by Geological Consultants Inc. 

MT-2 FEMA Form 81-89 

I 
McMicken Dam Outlet Channel 

I Inundation Repost 
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McMicken Dam Summary of Hydrology and Hydraulic Data 
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S d o n  D: Dam 

This section is to be filled out when there is an existing, proposed, or modified dam along a stream studied in detail. 
Provide a complete engineering analysis and engineering drawings of the dam. The drawings should indicate the 
dam dimensions (height, top width, side slopes), the crest elevation of the top of the dam, the type of spillway, the 
spillway dimensions, the crest elevation of the spillway, the type of outlet, the outlet dimensions, and the invert 
elevation of the outlet. 

1. Indicate the reason for the revision request involving a dam. 

2. lndicate the agency or organization that designed the dam. 

3. lndicate if the hydrologic analysis is revised as a result of the dam. Any storage upstream of the dam, 
considered in the hydrologic analysis to reduce the peak base flood discharge, should be totally dedicated to 
flood control. If the outflow of the dam is regulated, submit an explanation of the flow regulation plan. 
Complete Fonn 2, Riverine Hydrology & Hydraulics Fom, if the hydrology changes. 

4. In locations where sediment transport will affect the BFEs, the effects of sediment transport should be 
considered in the dam analysis and Section F of F o m  3 should be submitted. 

5.  lndicate if the Base Flood Elevations change as a result of the dam. If impacted, list the elevations. Indicate 
the stillwater elevations bebimd the dam. 

6. Attach a copy of the Operation and Maintenance Plan for the dam with the revision request. 

This section is to be completed when the revision request involves a new or modified levee and/or floodwall system. 
A levee is a man-made structure, usually an earthen embankment, designed and constructed in accordance with 
sound engineering practices to contain, control, or divert the flow of water so as to provide protection from 
temporary flooding. The purpose of this section is to ensure that the levee or floodwall is designed and/or 
constructed to provide protection from the 1% annual chance flood, in full compliance with National Flood 
Insurance Program (NFIP) Regulation 44 CFR Ch. 1, Section 65.10, before reflecting its effects on an NFIP map. 

In addition, a vicinity map along with a complete set of flood profile sheets, plan sheets, and layout detail sheets 
must be submitted. These sheets must be numbered, and an index must be provided that clearly identifies those 
sheets specifically relating to the levee or floodwall in question. 

1. lndicate all the applicable levee/floodwall system elements, including their locations and types, and provide 
engineering drawings certified by a registered professional engineer. The drawings should show the items 
indicated. 

3 2 .  lndicate the amount of freeboard that the levee has above the base flood elevation. Riverine levees must 
provide a minimum freeboard of three feet above the BFE. An additional onehalf foot above the minimum 
must be provided at the upstream end of the levee, tapering to not less than the minimum at the downstream end 
of the levee. An additional one-foot above the minimum 6eeboard is required on both sides of the river or 
stream for a distance of 100 feet upstream of structures (such as bridges) rivenvard of the levee or wherever the 
flow is constricted. If exceptions to the minimum freeboard requirements are requested, attach documentation 
addressing NFIP Regulation 44 CFR Ch. 1, Subparagraph 65.10(b)(l)(ii). 

Ice-jams can increase the flood elevations on a stream. Indicate if the stream has a history of ice-jams, and, if 
so, provide evidence that the minimum freeboard still exists with the ice-jam effects. 

3. List the closure devices for all openings through the levee system. All openings must be provided with closure 
devices that are structural parts of the system during operation and design. 

Instructions MT-2 Forms 19 
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I K:\-Municipal\91725003\Drainage\HEC-RPS\McMickenExistCond.rep 
Printed at 16:02 on 17 Jun 2004 Page 1 of 7 

HEC-RAS version 3.1.1 May 2003 
U.S. Army Colp of Engineers 
~ydrologic Engineering center 
609 second Street. Suite D 
~avis. California 95616-4681 

(916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 

Project Description: 

I McMICKEN DAM SPILLWAY OUTLET CHANNEL ANALYSIS 

Ximley-Horn and Associates, 
Inc. May 2004 

1 PLAN DATA 
Title: 
File : 

Existing Conditions with Rt Levee 
k:\-Municipal\91725003\Drainig9\HEC 

H Geometry Title: Existing Conditions Geometry w/RT Levee 
Geometry File : k:\-Municipa1\91725003\Drainage\HEC-MS\M~Miikkk.g02 

I 
Flow Title : Existing Conditions Flow 
Flow Pile : k:\-Municipal\91725003\Orainage\HEC-RAS\M~Miikkk.€01 

Plan summary Information: 
Nurber of: Crosa Sections = 21 Mulitple Openings = 0 

culverts = o ~nline structures = o 

I  ridges = o ~aferal Structures = 0 

computational ~nformaeion 
water surface calculation tolerance = 0.01 
critical depth calculaEon tolerance = 0.01 

I 
~axirnum number of inrerations = 20 
~aximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

computation options 
~ritical depth computed only where necessary 

I Conveyance Calculation Method: at breaks in n values only 
~riction slope Method: Average conveyance 
Computational Flow Regime: Subcritical Flow 

I FLOW DATA 
Flow Title: Existing Conditions Plow 
Flow File : k:\-Municipal\91725003\Draiiage\HEC-MS\McMicken.f01 

I Flow Data lcfs) 
River Reach RS FULL FLOW 
McMicken Outfalll 14.711 4450 

I 
McMicken outfall1 12.463 11740 
McMiCken Outfalll 11.376 15840 

I o liver  each profile 

McMicken Out£alll PULL FLOW 

Upstream Downstream 

Normal S = 0.009 

1 GEOMETRY DATA 
Geometry Title: Exiafing Conditions Geometry w1RT Levee 

I 
Geometry File : k:\-Municipal\91725003\Drainage\HEC-RAS\McMicken.g02 

CROSS SECTION 
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I RIVER: McMicken Outfall REACH: 1 RS: 14.711 

I 
Description: Q=4.450 cfs (exlfut) 
station s leva ti on Data nums 11 

sta Elev Sra  lev sta Elev Sta  lev Sta Elev 
9807.23 1339.96 9866.28 1339.03 9908.77 1338.31 9933.41 1339.76 9972.8 1325.23 

10027.2 1325.7710052.96 1335.410070.76 1337.24 10081.1 1339.6910101.42 1339.83 

10131.08 1339.12 

I ~anning's n values "urn- 3 
sta val sra n Val Sta n Val 

9807.23 -07 9933.41 .03510052.96 -07 

I 
Bank Sta; left Right Lengths: Left Channel Right Coeff Contr. Expan 

9933.4110052.96 2227 2221 2221 .I .3 
~ i g h t  Levee Sfation= 10081.1 s leva ti on= 1339.69 

CROSS SECTION 

I RIVER: ~ c ~ i c k e n  outfall 
REX": 1 RS: 14.289 

INPUT 

I Description. Station Elevation Data 
s t a   lev Sta 
9348 1341.94 9848.03 

9978.27 1323.3210021.73 

I 
10143.72 1338.6810144.17 

~anning's n Values 
sta  n Val sta 
9348 .01 994%.85 

Elev Sta 
1334.03 9926.27 
1325.7810082.23 
1338.1410164.81 

n Val 
.07 

 lev Sta 
1332.28 9944.85 
1332.1810123.54 

I ~ a n k  sta:  eft ~ i g h r  ~engths: ~ e € r  Channel Right Coeff Contr. Enpan 
994L8510082.23 1727 1727 1727 . I  -3 

~ i g h t  ~ e v e e  Statian=10144.17 Elevation= 1338.72 

CROSS SECTION 

I RIVER: McMicken Outfall REACH: 1 RS: 13.962 

INPUT 

I DescripCion: station Elevation Data num- 14 
S C ~  Elev sta  lev sta Elev Sta  lev Sta EleV 
8695 1341.94 9854.85 1332.86 9911.15 1332.53 9936.86 1331.27 9953.07 1332.39 

9976.14 1122.5510023.86 1322.3310068.79 1324.6910088.73 1329.3810137.09 1330.86 

I 
10155.72 1337.1110155.88 1337.0510172.07 1335.9110180.92 1335.13 

~anning's n values numi 3 
~ t a  n val sta n val sta n Val 
8695 -07 9953.07 .03510088.73 .07 

I ~ a n k  sta:   eft ~ i g h r  hngths: h eft channel ~ i g h t  coeff Contr. Expan 
9953.0710088.73 1236 1236 1236 .I .3 

Right Levee Station=10155.72 Elevation= 1337.11 

CROSS SECTION 

I RIVER: McMicken Outfall REACH: 1 RS: 13.728 

Description: 
Station Elevation Data nums I INPm 

14 
EL. Elev sta  lev sta Elev Sta  lev Sta Elev 

8470 1341.94 9810 1331.94 9870.311327.899 9922.931327.214 9972.521327.354 
100001320.54710046.721321.96910085.631324.29110103.851326.77610146.741328.912 

110164.371334.923 10164.51334.98910177.141335.00710195.251327.687 

1 ~anning'e n values nun- 3 
sta n val sta n Val sea n Val 
8470 .07 9972.52 .03510103.85 .07 

I ~ a n k  sta:  eft ~ i g h t  ~~"gths: Left channel Right coeff Contr. Expan 
9972.5210103 85 1283 1268 1232 .I .3 

Right levee Station=10164.52 Elevation- 1334.99 

CROSS SECTION 

I RIVER: McMlcken Outfall 
REACH: 1 RS: 13.485 

I 
INPUT 
Deecriprion: 
Station Elevation Data nuns 14 
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~anning's n values "urn= 3 
S C ~  n Val Sta n val sta n Val 1 8691 .07 9967.15 .03510113.12 .07 

B a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
9967.1510113.12 1414 1460 1460 - 1  -3 

Riclht Levee SLation=10167.01 Elevation- 1334.23 

CROSS SECTION I - 
RIVER: McMicken Outfall 

RS: 13.211 

station Elevation Data num. 13 
Sta Elev Sta Elev SCa Elev Sta Elev Sfa Elev 

I 9654.17 1331.94 9814.11 1328.03 9926.19 1321.96 9976.42 1327.17 10000 1319.27 
10055.57 1319.5410091.94 1322.1110111.58 1324.9910150.12 1326.3110110.11 1333.21 
10171.09 1333.0910184.14 1332.7410201.64 1325.2 

~annlng's n values nun= 3 

I sra n vai sta n val S C ~  n val 
9654.77 .07 9976.42 .03510111.58 -07 

Bank Sta: Left Right Lengths- Lett Channel 
9976.4210111.58 265 265 

I 
Righf Levee Station=10170.71 Elevation= 

CROSS SECTION 

RIVER: McMicken Outfail 

I REACH: 1 RS: 13.161 

INPUT 
Descrintion: ~~~ 

~ 

Station Elevation Data num= 13 

I 
S L ~   lev sfa Elev S C ~  Elev Sta Elev Sta Elev 
9133 1331.94 9872.8 1325.65 9928.13 1324.67 9981.58 1323.97 10000 1319.28 

10049.36 1319.2110091.37 1321.8910104.47 1323.1310146.38 1324.910168.39 1332.91 
10168.66 1332.8810182.09 1332.5210200.23 1324.19 

Manning's n values nun= 3 
sta n val sta n val sea n val I 9133 .Ol 9981.58 .03510104.47 -01 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan. 
9981.5810104.47 1191 1191 1191 .I .3 

I 
~ighr bevee Stafion=lo168.39  levat ti on= 1332.94 

CROSS SECTION 

RIVER: McMicken Outfall 
REACH: 1 RS: 12.935 1 
Description: 
station Elevation ~ a r a  num= i z  

I 
sta Ele" Sfa Ele" sta Ele" Sfa Ele" sta Elev 
9137 1331.94 9856.89 1322.86 9913.35 1322.53 9967.28 1322.05 lo000 1317.38 

10031.99 1318.2610084.85 1320.8710129.03 1322.4610155.78 1331.9310156.62 1331.83 
10168.54 1331.52 10191.4 1321.05 

Manning's n values "urn= 3 
sta n Val sta n Val sta n Val I 9137 .Ol 9967.28 .03510084.85 .07 

Bank Sta: Left Right Lengths: left Channel Right Coeff Confr. Expan. 
9961.2810084.85 1429 1429 1129 .I .3 

I Right Levee Station-10155.78 Elevation= 1331.93 

CROSS SECTION 

I 
RIVER: McMicken Ouffall 
REACH: 1 RS: 12.665 

INPUT 
Description: 
station  levat ti on oata "urn= 13 
I sea  lev sra  lev sta  lev sta  lev sta ~ 1 - v  

I 
Manning's n values num= 3 

Sta n Val Sta n Val Sca n Val 
8691 .07 9969.13 .03510084 57 .07 
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I ~ a n k  sta:  eft Right ~engths: Left channel Right coeff Conrr. Expan 
9969.1310084.57 1062 1062 1062 .I . 3  

Right Levee Station= 10156.7 Elevation- 1330.24 

CROSS SECTION 

I RIVER. ~ c ~ i c k e n  ourfall 
REXCH: 1 RS: 12.463 

INPUT 
loescriprion: 0=11,740 cfs ( e x ) ,  12,300 cfs ifuti 

station Elevation oata num- 12 

8171 1131.94 9875.29 1321.68 9945.31 1321.52 9968.1 1320.84 10000 1316.39 
10030.41 1316,5510091.07 1318.810133.79 1320.4110159.33 1329.0610160.14 1329.08 

I 
10171.84 1328.5810196.07 1318.65 

~anning's n values num= 3 
sta n Val sta n Val sta n Val 
8475 .07 9968.1 .03510091.07 .07 

I ~ a n k  sta: Left ~ight ~engchs: Left chamel ~ighf caeff Contr. Expan 
9968.110091.07 1906 1906 1906 -1 .3 

Right Levee SLation=10160.14 Elevation* 1329.08 

CROSS SECTION 

I RIVER: ~ c ~ i c k e n  ourfall 
REACH: 1 RS: 12.102 

I 
INPUT 
Description: 
Station ElevaLion Data 

sta Elev Sta 
8558 1331.94 9638 

10000 1313.9810035.33 

I 10163.43 13290310163.84 ~anning's n values 
Sf* n Val SCa 

8558 .07 996906 

~~- - ~ 

Elev Sta Elev Sta 
1321.94 9878.08 1320.46 9918.33 
1314.44 10075.5 1316.310091.25 
1328.9210175.51 1328.7210197.15 

Elev Sta Elev 
1320.24 9969.06 1320.08 
1318.9810140.04 1320.37 
1319.74 

I Bank Sea: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
9969.0610091.25 1466 1466 1466 .I -3 

Right Levee Station=10163.43 Elevation= 1329.03 

CROSS SECTION 

1 RIVER: McMicken Outfall 
REACH: 1 RS: 11.825 

I 
INPUT 
Description: 
station Elevation Data 

sta Elev Sfa 
7922 1331.94 9202 
10000 1312.2810027.48 

I 10155.35 132810155.76 

Manning7a n values 
Sta n Val Sta 
7922 .07 9960.82 

Elev Sta 
1321.94 9862.37 
1313.1610074.69 
1328.0710168.07 

nu,"= 3 
n val Sta 
.03510087.28 

Elev Sta 61ev 
1317.27 9960.82 1317.68 
1316.14 10126.4 1317.26 
1316.1 

I ~ a n k  sta:   eft Right ~engths:   eft channel ~ight coeff Contr. Expan 
9960.8210087.28 1425 1425 1425 .I .3 

Right Levee Station=10155.76 Elevation= 1328.07 

I 
CROSS SECTION 

RIVER: McMicken Outfall 
REACH: 1 RS: 11.555 

I INPUT Description: 
Station Elevation Data num= 14 

sta  lev S C ~   lev sta  lev Sta  lev Sta  lev 
8119 1331.94 9259 1321.94 9863.34 1318.18 9911.57 1317.34 9933.54 1317.37 

I 
lo000 1312.210035.85 1312.110069.66 1313.810084.77 1315.9410122.25 1317.29 

10147.52 1326.1610147.58 1326.3110160.72 1326.210183.78 1316.04 

Mannmg'e n Values num= 3 
sta n val sta n val sta n Val 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9933.5410084.77 943 943 943 .1 .3 

Right Levee Station=10147.58 Elevation= 1326.31 

I 
CROSS SECTION 
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RIVER: MCMicken Outfall 

I REACH: 1 RS: 11.376 

INPUT 
Description: 0.15.840 cfs (ex). 16,760 cfa ifut) 
station ~levafion ~ a t a  num= 15 

I 
sra =lev sta  lev sta =lev sta  lev 8ta Elev 

7981.26 1331.94 9181.26 1321.94 9841.26 1317.19 9891.94 1316.83 9940.79 1316.48 
9951.76 1318.24 10000 1311.0110043.17 1311.3410069.24 1313.1810083.48 1314.4 
10131.6 1315.8110157.89 1325.91015826 1326.1610170.91 1325.810191.92 1315.45 

~anning's n values nun= 3 

I sta n val Sta n "a1 Sta n Val 
7981.26 .07 9951.76 .03510083.48 -07 

sank sta:  eft ~ight ~engths:   eft channel ~ight coeff contr. Expan. 
9951.7610083.48 563 563 563 .1 .3 

I Right l e v e e  Seation=10158.26 Elevation= 1326.16 

CROSS SECTION 

I 
RIYER: McMicken Outfall 
REXCH: 1 RS: 11.270 

,MP,,T 

station s leva ti on Data "urn= 14 
Sta Elev Sta Elev Sfs Elev Sta Elev Sta Elev 
8319 1331.94 9419 1321.94 9885.08 1317.38 9935.98 1317.27 9991.61 1316.55 

7 0 0 0 0  3,"s R510084.09 1311.021010721 1312.8710128.96 1315.4310171.08 1316.62 

"urn= 3 
sta n Val Sfa n Val 

.07 9991.61 .03510128.96 .07 

Bank Sta: Left Right Lengfha: Left Channel Right CoeFf Confr. Expan. 
9991.611012896 1464 1164 1464 - 1  .3 

I Right ~ e v e e  scations 10198.6 Elevation= 1326.61 

CROSS SECTION 

I 
RIVER: McMicken Outfall 
REACH: 1 RS: 10.992 

TNDIIT 

station s leva ti on ~ a r a  num= 18 

I sta  lev sta  lev sta =lev sta  lev sfa  lev 
8143 1331.94 9043 1321.94 9838.99 1311.54 9896.81 1314.08 9913.85 1314.55 

9918.68 1311.59 9924.85 1315.14 9943.47 1313.51 9975.29 1309.92 10000 1309.17 
10042.09 1310.3510063.69 1311.3710083.61 1312.9210125.46 1314.7410150.12 1324.82 
10150.34 1324.6610161.97 1324.6310189.02 1312.85 

~ a n k  sta:   eft ~ i g h r  ~engcha:  eft channel ~ight coeff contr. Expan. 

I 9943.4710083.61 877 877 871 .1 .3 
~ight ~ e v e e  sration=lol5o.l2 ~levarian= 1324.82 - 
CROSS SECTION 

I RIYER: McMicken OutFall REACH: 1 RS: 10.826 

I 
oescripeion: 
station ~levafian Data "urn= 17 

SCa Elev Sta Elev Sfa 
8092 1331.94 8898 1321.94 9811.61 

9955.02 1309.9 9984.13 1308.8 10000 
10090.43 1311.3410105.98 1312.4110154.76 

I 10190.82 1322.5310214.42 1312.46 ~anning's n values numi 3 
Sta n Val Sta n Val Sta 
8092 .07 9915.02 .03510062.87 

I ~ a n k  sta:  eft ~ight ~engtha: left channel ~ight coeff contr. ~xpan. 
9955.0210062.87 999 999 999 .1 -3 

~ighf ~ e v e e  s~ation=lo178.75 Elevation; 1322.88 

CROSS SECTION 

I RIVER: MCMiCken Outfall 
REACH: 1 RS: 10.637 

I 
INPUT 
Description: 
starion s leva ti on ~ a t a  "urn= 16 
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I S m R Y  OF REACH LENGTHS 

1.  each River sta 

14.711 

Left Channel Right 

I S m R Y  O P  CONTRRCTION AND EXPmSION COEFFICIENTS 
River: McMicken Outfall 

 each River s f a .  conrr. Expan 

14.711 .1 . 3  
14.289 .I .3 
13.962 .1 . 3  

1 13.728 .1 . 3  
1 13.487 .1 . 3  

l i 13.211 .1 .3 
13.161 .1 .3 
12.935 .1 . 3  
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I HEC-RAS Version 3.1.1 May 2003 
U.S. army c o w  of ~ngineers 
Hydrologrc Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

I (9161 756-1104 

X X XXXXXX XXXX XXXX XX xxxx 
X X X  X X X X X X  X 

I 
X X X  X X X  X X X  
XXXXXXX xxxx X XXX XXXX XXXXXX XXXX 
X x x  X X X  X x X 
X X X  X X X X  X X X 
X X XXXXXX XXKX X X X X XXXXX 

I 
PROJECT DATA 
project ~itle: ~ c ~ i c k e n  Outfall Channel 

I 
project aiie : ~c~icken.prj 
Run Dare and Time: 6/17/2004 1;00:14 PM 

Project in ~nglish units 

I 
Project Description: 
McMICXEN Divn SPILLWAY OUTLET CHANNEL ANALYSIS 

~imley-Horn and Associates. 
Inc. May 2004 

I PLAN DATA 
plan ~itle: ~vture conditions with ~f Levee 

I P l a n  File : k:\-~unicipa1\91725003\Drainage\HEC-RiiS\McMicken.p03 

I oeomerry ~ i t ~ e :  ~xisting conditions Geometry W/RT Levee 
Geometry Pile : k:\-Municipal\3~25oo3\Draiiige\HEC-RAS\M~Miken.g02 

I Flow Title : Future Conditions Flaw 
Flow File : k:\-Municipa1\91725003\Draiiig4\HEC-RAS\MMickn.f03 

Plan Summary Information: 
  umber of: Cross Sections = 21 MulifDle ooeninqs = 0 

I 
CulverCs = 0 inline SCrvcCures = 0 
midges = o hatera1 structures = 0 

c~mputafional Intormarion 
water surface calculation tolerance = 0.01 
critical depth calculafon tolerance = 0.01 

I ~aximum number of inrerations = 20 
~aximum difference tolerance = 0.3 
PIOW tolerance factor = 0.001 

computation options 

I 
Critical depth computed only where necessary 
conveyance Calculation Method: At breaks in n values only 
~ricrion slope ~ethod: Average conveyance 
Computational Flow Regime: Subcritical Flow 

1 FLOW DATA 
FLOW ~itle: Future Conditione n o w  

I 
Plow File : k:\-Municipa1\91725003\Drainage\HEC-RAS\McMicken.f03 

Flow Date. (~fe.1 

River Reach RS N L L  FLOW 
McMicken Outfalll 14.711 4450 

I McMicken Outfalll 12.463 12300 
McMicken Ouffalll 11.376 16760 

Boundary Conditions 

I River Reach Profile 

McMicken Outfalll FULL FLOW 

upstream u own stream 

Normal S = 0.009 

I GEOMETRY DATA 
Geometry Title: Existing Conditions Geometry w/RT Levee 

I Geometry Pile : k:\-~unici~al\91725003\~raiiage\HEC-RAS\McMicke.g02 CROSS SECTION 
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RIVER: McMicken Outfall 
REACH: I RS: 14.711 

INPUT 

I 
Description: Q=4,450 cfs Iexlfuti 
station Elevation Data num= 11 

S C ~   lev Sta Elev Sta Elev Sta Elev Sta Elev 
9807.23 1339.96 9866.28 1339.03 9908.77 1338.31 9933.41 1339.76 9972.8 1325.23 
10027.2 1325.7710052.96 1335.410070.76 1337.24 10081.1 1339.6910101.42 1339.83 
10131.08 1339.12 

~anningla n values "urn= I 
sta n val S C ~  n Val sea n Val 

9807.23 .07 9933.41 .03510052.96 .07 

I Bank Sea: Left Right lengths: Left Channel Right Coeff Contr. Expan. 
9933.4110052.96 2227 2227 2227 - 1  .3 

Right Levee Station; 10081.1 Elevation= 1339.69 

CROSS SECTION 

I RIVER: ~ c ~ i c k e n  Outfall 
REIICH: 1 RS: 14.289 

INPUT 
Description; 
station ~leva~ion Data 

sta Elev Sta 
9348 1341.94 9848.03 

9978.27 1323.3210021.73 

I 
10143.72 13386810144.17 

Manning's n Values 
SLa n Val sta 

9348  .07 9944.85 

"urns 3 
n Val Sta 
.03510082.23 

I m n k  sta: Left ~ight ~engths: left channel Right coeff confr. ~xpan. 
9944.8510082.23 1727 1727 1727 .1 . 3  

Right Levee Station=10144.17 Elevation- 1338.72 

CROSS SECTION 

I RIVER: ~ c ~ i c k e n  outfall 
REACH: 1 RS: 13.962 

Description: 
station s leva ti on ~ a t a  "urn= 14 

sta E I ~ V  sra  lev sta  lev sta  lev sta  lev 
8695 1341.94 9854.85 1332.86 9911.15 1332.53 9936.86 1331.27 9953.07 1332.39 

9976.14 1322.5510023.86 1322.3310068.79 1324.6910088.73 1329.3810137.09 1330.86 

I 
10155.72 1337.1110115.88 1337.0510172.07 1335.9110180.92 1335.13 

Manning's n values nun= 3 
sta n val Sra n Val sea n Val 
8695 .07 9953.07 ,03510088.73 .07 

I ~ a n k  sta: left ~ight Lengths: o eft Channel Right Coeff contr. Expan. 
9953.0710088.73 1236 1236 1236 .1 . 3  

Right Levee Station=10155.72 Elevation= 1337.11 

CROSS SECTION 

I RIVER: McMicken Outfall REACH: 1 RS: 13.728 

I 
INPUT 
Description: 
Statlo" Elevation Data "urn= 14 

sta o lev sta  lev sta    lev sfa  lev Sta Elev 
8470 1341.94 9810 1331.94 9870.311327.899 9922.931327.214 9972.521327.354 
100001320.54710046.721321.96910085.631324.29110103.851326.17610146.741328.912 

I 10164.371334.923 10164.51334.98910177.141335.00710195.251327.687 ~anning's n values num= 3 
sta n Val sta n Val sta n Val 
8470 .07 9972.52 .03510103.85 .07 

I Bank Sfa: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9972.5210103.85 1283 1268 1232 .1 .3 

Right Levee Station-10164.52 Elevation- 1334.99 

CROSS SECTION 

I RIVER: ~ c ~ i c k e n  ourfall 
REACH: 1 RS: 13.487 

I 
INPUT 
Description: 
starion s leva ti on ~ a t a  num- 14 
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sta =lev sfa Elev Sta  lev sta  lev sra  lev 

I 8691 1341.94 9790.58 1330.49 9793.01 1326.93 9889.66 1325.6 9922.58 1330.02 
996715 1330.34 10000 132010049.26 1321.6 10085.3 1323.9110113.12 1329.09 

10111.84 13303410167.01 1334.2310182.37 1334.0110192.84 1333.41 

Manni"g,e n Values nu",= 3 
sta n val Sfa n Val Sta n Val I 8691 .07 9967.15 .03510113.12 .07 

~ a n k  sta:  eft Right ~engcha: Left Channel 
9967.1510113.12 1454 1460 

I 
Right Levee Station=10167.01 Elevation= 

CROSS SECTION 

Right 
1460 

1334.23 

RIVER: McMlcken Outfall 
REILCH: 1 RS: 13.211 

INPUT 
Descript~on: 
station s leva ti on Data num= 13 

I 
S C ~  Elev Sta Elev Sta  lev sta  lev sta Elev 

9654.77 1331.94 9874.77 1328.03 9926.19 1327.96 9976.42 1327.17 10000 1319.27 
10055.57 1319.5410091.94 1322.1110111.58 1324.9910150.72 1326.3110170.71 1333.21 
10171.09 1333.0910184.14 1332.7410201.64 1325.2 

~anning's n values num= 3 

I sra n val S C ~  n val  Sta n Val 
9654.77 -07 9976.42 ,03510111.58 .07 

Bank Sta: LefL Right Lengths: Left Channel Right Coeff Contr. Enpan. 
9976.4210111.58 265 265 265 - 1  -3 

I 
Right Levee Station=10170.71 Elevation= 1333.21 

CROSS SECTION 

RIVER: McMicken Outfall 

I REACH: 1 RS: 13.161 

INPUT 
Description: 
statiyn  levat ti on ~ a r a  num= 13 

I Sra Elev Sta Elev Sta Elev Sfa Elev Sfa Elev 
9133 1331.94 9872.8 1325.65 9928.13 1324.67 9981.58 1323.97 10000 1319.28 

10049.36 1319.2110091.37 1321.8910104.47 1323.1310146.38 1324.910168.39 1332.94 
10168.66 1332.8810182.09 1332.5210200.23 1324.19 

- 
Bank Sfa: Left Right Lengths: LefL Channel Right Coeff Contr. Expan. 

9981.5810104.47 1191 1191 1191 .1 3 

I Right ~evee Sration=10168.39 Elevation= 1332.94 

CROSS SECTION 

I 
RIVER: McMicken Ourfall 
REACH: 1 RS: 12.935 

INPUT 
Description: 
station =levation Data nun= 12 

1 sta  lev sta  lev sta 61ev sta Elev Sfa Elev 
9137 1331.94 9816.89 1322.86 9913.35 1322.53 9961.28 1322.05 10000 1317.38 

10031.99 1318.2610084.85 1320.8710129.03 1322.4610155.78 1331.9310156.62 1331.83 

I 
Manning's n Values num= 3 

sta n Val sea n Val sta n Val 
9137 .07 9967.28 .03510084.85 -07 

~ a n k  Sfa:  ~ e f r  ~ishf ~enclths: ~ e f r  channel ~iahf coeff conrr. Exoan. 
9967.2810084:85 

- 
1429 1429 1429 

Right Levee StaCion=lOl55.78 Elevation- 1331.93 

CROSS SECTION 

I 
RIVER: McMicken Outfall 
REACH: 1 RS: 12.665 

INPUT 
Description: 
Sratlon Elevation Data "urn= 13 

I Sta  lev Sta Elev Sta Elev Sta  lev Sta Elev 
8697 1331.94 9856.56 1322.04 9912.99 1321.99 9969.13 1321.21 9985.8 1316.73 

10000 1316.510033.44 1317.310081.57 1319.3310131.16 1320.81 10156.7 1330.24 
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I ~ a n k  Sta: Lefr Right Lengths: Left Channel Right Coeff Contr. Expan 
9969.1310084.57 1062 1062 1062 .I .3 

Right Levee Station; 10156.7 Elevation= 1330.24 

CROSS SECTION 

RIVER: McMicken Outfall 
REACH: 1 RS: 12.463 

I 
INPUT 
Description: Q=11,710 cfs (ex). 12.300 cfs (fur) 
Station Elevation Data num- 12 

sta  lev sta =lev sca  lev sta  lev Sta Elev 
8175 1331.94 9875.29 

10030.41 1316.5510091.07 

I 10171.84 1328.5810196.07 Manning's n values 
sta n val Sta 
8475 .07 9968.1 

"""I= 3 
n Val Sta 
.03510091.07 

I Bank Sta: left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9968.110091.07 1906 1906 1906 .1 -3 

~ight ~ e v e e  Station=10160.14  levat ti on= 1329.08 

CROSS SECTION 

I RIVER: McMicken Outfall 
REACH: I RS: 12.102 

I 
INPUT 
Description: 
starion s leva ti on Data num= 14 

sta  lev sta  lev sta  lev sta  lev Sta Elev 
8558 1331.94 9638 1321.91 9878.08 1320.16 9918.33 1320.24 9969.06 1320.08 
10000 1313.9810035.33 1314.44 10075.5 1316.310091.25 1318.9810140.04 1320.37 

I 10163.43 1329.0310163.84 1328.9210175.51 1328.7210197.11 1319.74 Manning's n Values "urn= 3 
SCa n Val sta n Val sta n Val 
8558 .07 9969.06 .03510091.25 -07 

~ a n k  sta: Lefr Right Lengths: ~ e f f  Channel Right Coeff Contr. Enpan. 
9969.0610091.25 1466 1466 1466 -1 -3 

Right levee Station=lO163.43 Elevation= 1329.03 

I 
CROSS SECTION 

RIVER: McMicken Outfall 
REACH: 1 RS: 11.825 

I INPUT 
Description: 
starion Elevation Data nu"= @ - ~ ~ ~  14 sta  lev sta  lev sta  lev sta  lev Sra  lev 

7922 1331.94 9202 1321.94 9862.37 1317.6 9911.23 1317.27 9960.82 1317.68 
- 10000 1312.2810027.48 1313.1610074.69 1314.4710081.28 1316.14 10126.* 1317.26 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9960.8210087.28 1425 1425 1425 .I .3 

Right levee Station=10155.76 Elevation= 1328.07 

CROSS SECTION 

RIVER: McMicken Outfall 
RERCX: 1 RS: 11.555 

Sta Elev sea Elev Sfa Elev Sfa Elev Sta Elev 
8119 1331.94 9259 1321.94 9863.34 1318.18 9911.57 1317.34 9933.14 1317.37 

I 
10000 1312.210035.85 1312.110069.66 1313.810084.77 1315.9410122.25 1317.29 

10147.52 1326.1610147.58 1326.3110160.72 1326 210183.78 1316.04 

Manning's n Values num= 3 
sta n Val Sta n val sta n val 

8119 .07 9933.54 .03510084.77 07 

I wank Sta: Left Right Lengths: left channel Right coeff conrr. ~xpan. 
9933.5410084.77 943 943 943 .1 .3 

Right Levee Station=10147.58 Elevation= 1326.31 

I 
CROSS SECTION 
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RIVER: ~ c ~ i c k e n  Outfall 

I REACH: 1 RS: 11.376 

INPUT 
Description: Q-15,840 cfs ( e x > ,  16.760 cfs (fut) 
Station Elevation Data "urn= 15 

I 
sta  lev sta  lev S C ~   lev Sea 

7981.26 1331.94 9181.26 1321.94 9841.26 1317.19 9891.94 
9951.76 1318.24 10000 1311.0110043.17 1311.3410069.24 
10131.6 1315.8410157.89 1325.910158.26 1326.161017091 

I 
RIVER: ~ c ~ i c k e n  ourfall 
AWLCH: 1 RS: 11.270 

INPUT 
Description: 
station Elevation Data num= 14 

I Sta Elev Sfa Elev Sfa Elev Sta Elev Sta Elev 
8319 1331.94 9419 1321.94 9885.08 1317.38 9935.98 1317.27 9991.61 1316.55 

lo000 1309.8510084.09 1311.0210107.21 1312.8710128.96 1315.4310171.08 1316.62 
10198.41 1326.4910198.52 1326.6110211.56 1326.3910234.54 1316.05 I Mann:;;;s n Values "urn= 3 

sta n val Sfa n val SLa n Val 
-07 9991.61 .03510128.96 .07 

Bank Sta: left Right Lengths: left Channel Right Coeff ConLr. Enpan. 
9991.6110128.96 1 4 5 4  1164 1461 - 1  -3 

I ~ i g h t  Levee Station= 10198.6  levat ti on- 1326.61 

CROSS SECTION 

1 
RIVER: MCMlCken Outfall 
RWLCH: 1 RS: 10.992 

INPUT 
------F-----. 

station Elevation ~ a t a  num= 18 

I Sta Elev Sta Elev Sta Elev Sta Elev Sfa Elev 
8143 1331.94 9043 1321.94 9838.99 1314.54 9896.81 1314.08 9913.85 1314.55 

9918.68 1311.59 9924.85 1315.14 9943.41 1313.51 9975.29 1309.92 lo000 1309.17 
10042.09 1310.3510063.69 1311.3710083.61 1312.9210125.46 1314.7410150.12 1324.82 
10110.34 1324.661016197 1324.6310189.02 1312.85 

"""I= 3 
sea n Val sra n Val 

.07 9913.47 .03510083.61 .07 

~ a n k  sea: ~ e f f  ~ i g h t  Lengths: ~ e f r  channel ~ i g h f  Coeff confr. Expan. 

I 9943.4710083.61 877 877 877 .I .3 
Right Levee Station=lOlsO.lZ Elevation- 1324.82 

CROSS SECTION 

I RIVER: McMicken Outfall REACH: 1 RS: 10.826 

INPUT 
Description: 
Station Elevation Data nun= 17 

sta slev Sta  lev sta  lev Sta Elev Sfa Elev 
8092 1331.94 8898 1321.94 9811.61 1315.45 9866.92 1314.95 9923.4 1315.57 

9955.02 1309.9 9984.13 1308.8 10000 1307.8910015.98 1309.5210062.87 1310.11 
10090.43 1311.3410105.98 1312.4110154.76 1314.0710178.27 1322.7410178.75 1322.88 

I 10190.82 1322.5310214.42 1312.46 

Manningms n Values "urn= 3 
sea n Val sta n Val sra n Val 

I Bank Sfa: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9955.0210062.87 999 999 999 .1 .3 

Right Levee Stafion=10178.75 Elevation= 1322.88 

CROSS SECTION 

1 RIVER: McMicken Outfall 
REACX: 1 RS: 10.637 

Description: 
Station Elevation Data nun= I INPUT 16 
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I 
sta  lev sta  lev sta Elev Sfa Elev Sta  lev 

7037 1331.94 8437 1321.94 9836.51 1312.06 9886.76 1311.62 9936.24 1311.12 
9947.77 1309.22 9990.68 1308.28 10000 1307.5510013.96 1308.5610049.45 1308.59 

10088.81 1310.2110154.31 1311.7110181.74 1321.6910181.97 1321.6910194.89 1321.54 
10219.74 1310.27 

I ~anning's n values "urn= 3 
sta n val sta n val Sta n Val 
7037 .07 9936.24 .03510088.81 -07 

Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan. 

I 
9936.2410088.81 1040 1060 1100 .1 .3 

Right Levee Station=10181.84 Elevation; 1321.69 

CROSS SEnION 

RIVER: McMicken Outfall 
REltCB: 1 RS: 10.436 

INPUT 
DescriDtion ~ ~ - ~ ~ ~ ~ . ~ ~  ~ 

station  levat ti on Data nun- 16 
sea =lev sea  lev sta  lev sta  lev sta  lev 

6690 1331.94 8390 1321.94 9870.11 1311.14 9920.35 1311.08 9969.81 1311.31 
9986.12 1307.5 10000 1306.6510012.57 1307.7610051.11 13081910074.04 1309.58 
10103.03 1309.5910158.41 1310.8210185.77 1321.710185.94 1321.5710199.63 1321.78 

I 
10229.32 1309.74 

~anning'a n values num= 3 
sra n Val Sfa n Val sta n Val 

6690 -07 9969.81 .03510074.04 .07 

I sank sta; Left Right ~engths: Left channel ~ i g h t  coeff contr. ~xpan. 
9969.8110074.04 1083 1089 1089 -1 - 3  

Right Levee Starion=10199.63 Elevation- 1321.78 

CROSS SECTION 

I RIVER: McMicken Outfall REACH: 1 RS: 10.230 

INPUT 
nescripfio"; 
Station Elevation Data num- 16 

Sta Elev Sta  lev Sta Elev Sta Elev Sta Elev 
7349.38 1331.94 8649.38 1321.94 9849.38 1316 9904.27 1315.37 9958.19 1314.66 
9983.12 1307.2 10000 1306.2210073.91 1309.6910086.53 1312.310143.44 1312.04 
10209.06 1311.3110280.77 131210307.55 1321.7410307.79 1321.6310320.22 1321.66 

B10347.19 1310.25 

Manning's n Values ,,urn= 3 
sta n val Sfa n Val Sca n Val 

7349.38 .07 9958.19 .03510086.53 .07 

I Bank Sta: Left Right Lengths: Left Channel 
9958.1910086.53 1213 1213 

~ i g h t  ~ e v e e  sfation=10307.55  levat ti on= 

I 
CROSS SECTION 

RIVER: McMicken Outfall 
REACH: 1 RS: 10.000 

I INPUT Description: 
Sratron Elevation Data num= 18 

Sta Elev Sfa Elev Sfa Elev Sta Elev Sta Elev 
9828.85 1316.48 9889.3 1316.22 9947.9 1315.55 9981.91 1305.53 10000 1304.65 

I 
10058.44 1308.4610086.32 1315.2710142.23 1315.11 10195.6 1314.7810250.84 1314.2 
10305.69 1312.2310341.57 1312.41 10413.3 1312.8610431.41 1313.1510431.36 1313.65 
10456.25 1312.9210520.54 1314.6110570.74 1312.69 

Manningla n Values "Dm= 3 
sfa n val Sta n Val sta n val 

9828.85 .07 9947.9 .03510086.32 .07 

m ~ a n k  Sta: Left Right Lengths: Left Channel Right Caeff Conrr. Expan. 
9947.910086.32 0 0 0 .1 .3 

I S W R Y  OF MANNING'S N VALUES 

Reach ~ i v e r  sta. nl n2 n3 

14.711 -07 ,035 .07 
14.289 .07 ,035 .07 

1 13.962 .07 ,035 -07 
13.728 .07 ,035 -07 
13.487 .07 ,035 .07 
13.211 .07 ,035 .07 
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I SUMMI1RY OF REACH LENGTHS 

~ i v e r :  ~ c ~ i c k e n  outfall 

1 ;  Reach ~ i v e r  sca. =eft channel night 

14.711 2227 2227 2227 
14.289 1727 1727 1727 
13.962 1236 1236 1236 

1; 13.728 1203 1268 1232 
13.487 1454 1460 1460 
13.211 2 6 5  265 2 6 5  
13.161 1191 1191 1191 

1 12.935 1429 1429 1429 

I S W R Y  OF CONTRliCTION AND EXPANSION COEFFICIENTS 
~ i v e r :  ~ c ~ i c k e n  ourfall 

Reach ~ i v e r  sta. contr. ~xpan. 

14.711 .1 .3 
14.289 .I .3 
13.962 .I .3 

I 13.728 .1 .3 
13.487 .I .3 
13.211 .1 .3 
13.161 .I .3 
12.935 . I  .3 



- 
McM~cken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exlst wLeve 6/17/2004 

R~ver = McM~cken Ouffall Reach = 1 RS = 14 711 Q=4,450 cfs (exlfut) 
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McM~cken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 

Rtver = McMlcken Outfall Reach = 1 RS = 14 289 
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McM~cken Outfall Channel Plan 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Outfall Reach = 1 RS = 13 962 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Outiall Reach = I RS = 13.728 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 611 712004 
River = McMicken Ouffill Reach = 1 RS = 13.487 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Oulfall Reach = I RS = 13.21 1 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Oulfall Reach = 1 RS = 13.161 
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I 
McM~cken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 

R~ver = McMlcken Outfall Reach = I RS = 12 935 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Outfall Reach = I RS = 12.665 

i 

Station (ft) 



McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Oulfall Reach = I RS = 12.463 Q=11.740 cis (ex), 12,300 cfs (fut) 

2: I .035+.07-4 
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McMicken Outfall Channel Plan: 1 )  FutConwLevee 611712004 2)  Exist wLeve 611712004 

River = McMicken Outfall Reach = 1 RS = 12.102 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Ex~st wLeve 6/17/2004 
Rlver = McM~cken Oulfall Reach = 1 RS = 11 825 
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McMicken Outfall Channel Plan 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
R~ver = McMlcken Ouffill Reach = I RS = I I 555 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
R~ver = McM~cken Outfall Reach = 1 RS = 11.376 Q=15,840 cis (ex), 16.760 cis (fut) 
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McM~cken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Ex~st wLeve 6/17/2004 
Rlver = McMlcken Ouffill Reach = 1 RS = I I 270 , O7 035# 07d 1335 Legend 
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McMicken Outfall Channel Plan: 1) ~u tconw~evee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Outfall Reach = 1 RS = 10.992 

f .07 +.035+.07? I 

Tf-. "end 

WS FULL FLOW - FutConwLevee 

! WS FULL FLOW - Exist wLeve 
I - 

I 
i Ground 

.. . . .... . .... . 1 - 
Levee 

I 0 
Bank Sta L ~- I 

- 
8000 8500 9000 9500 10000 10500 

Station (ft) 
. 



McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Ouffill Reach = I RS = 10.826 

WS FULL FLOW - Exist wLeve 

Ground 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Outfall Reach = 1 RS = 10.637 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Outfall Reach = 1 RS = 10.436 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
River = McMicken Outfall Reach = I RS = 10.230 
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McMicken Outfall Channel Plan: 1) FutConwLevee 6/17/2004 2) Exist wLeve 6/17/2004 
R~ver = McMlcken Ouffall Reach = 1 RS = 10 000 
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APPENDIX D 
Supplemental Survey Work 

Provided by the District 

I 
I McMicken Dam Outlet Channel 

Inundation Report 
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(File Name: 04-03-26 GPSI .CSV) 

1275.85 4HB1 
1423.783 41C1 
1423.736 3867-41C1-CKPT 
1345.361 3867-41C1-CKPT 

1335 66 SET 60D NAlL 
1314.682 SET 60D NAlL 
1335.697 SET 60D NAIL 
1316.647 SET 60D NAlL 
1332 929 SET 60D NAlL 
1338.718 X-SEC 92+32.14 
1337.045 X-SEC 109+41.80 
1334.923 X-SEC 121+62.65 
1334.161 X-SEC 133+88.77 
1333.085 X-SEC 148+36.15 
1332.877 X-SEC 151+03.48 
1331.825 X-SEC 162+91.65 
1330.202 X-SEC 177+13.07 

1329.08 X-SEC 187+55.25 
1328.924 X-SEC 206+37.39 
1328.072 X-SEC 220+98.48 
1326.314 X-SEC 235+11.05 
1326.164 X-SEC 244+60.76 
1326.606 X-SEC 250+03.54 
1324.664 X-SEC 264+52.63 
1322.876 X-SEC 273+29.08 
1321.686 X-SEC 282+95.28 
1321.573 X-SEC 293+68.13 
1321 63 X-SEC 304+42.89 

1312.916 X-SEC 31 7+20 

McMicken Dam Outfall 
Channel Inundation Study 
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(File Name: 04-03-26 GPS2.CSV) 

X-SEC 69+98.46 
1338.718 X-SEC 92+32.14 
1337.045 X-SEC 109+41.80 
1334.923 X-SEC 121+62.65 
1334.161 X-SEC 133+88.77 
1333.085 X-SEC 148+36.15 
1332.877 X-SEC 151 +03.48 
1331.825 X-SEC 162+91.65 
1330.202 X-SEC 177+13.07 
1329.08 X-SEC 187+55.25 

1328.924 X-SEC 206+37.39 
1328.072 X-SEC 220+98.48 
1326.314 X-SEC 235+11.05 
1326.164 X-SEC 244+60.76 
1326.606 X-SEC 250+03.54 
1324.664 X-SEC 264+52.63 
1322.876 X-SEC 273+29.08 
1321.686 X-SEC 282+95.28 
1321.573 X-SEC 293+68.13 
1321.63 X-SEC 304+42.89 

1312.916 X-SEC 317+20 
1345.361 BCHH 
1335.66 SET 60D NAlL 

1314.682 SET 60D NAlL 
1335.697 SET 60D NAlL 
1316.647 SET 60D NAlL 
1332.929 SET 60D NAlL 
1423.783 41C1 

1275.85 4HB1 
1335.715 9005 CKPT 
1423.707 3867 CKPT 
1339.122 TOE1 
1339.833 EPDI 
1339.694 EPD2 
1337.243 GBI 
1335.404 GB2 
1325.77 TOE2 

1325.226 TOE3 
1339.758 TB3 
1338.31 GB3 
1339.03 NG 

1339.955 NG 
1339.728 EPDI 
1339.881 EPD2 
1339.061 EPDI 75+00 
1339.549 EPD2 75+00 
1340.01 EPD2 

1339.021 EPDI 
1339.1 19 EPDI 80+00 
1339.508 EPD2 80+00 
1339.185 EPD2 

McMicken Dam Outfall 
Channel Inundation Study 
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(File Name: 04-03-26 GPS2.CSV) 

977927.7 551741.4 1338.651 EPDI 
978006.5 551893.5 1339.993 EPDI 
978018.4 551888 1340.243 EPD2 
978042.1 551931.6 1339.884 EPD2 85+00 
978030.4 551938 1339.549 EPDI 85+00 

978086 55201 1.9 1338.959 EPD2 
978075.2 552018.5 1338.282 EPDI 
978150.9 552171.3 1338.902 EPDI 
978163.6 552164.9 1339.044 EPD2 
978275.3 552412.9 1339.1 14 EPDI 90+00 
978288.9 552406.3 1339.421 EPD2 90+00 
978380.1 552619.4 1337.268 TOE1 
978383.9 552617.4 1338.135 EPDI 
978399.1 552610.6 1338.678 EPD2 
978417.4 552602 1333.262 GBI 
978454.1 552583.2 1332.183 GB2 
978476.6 552572.8 1325.778 GB4 
978509.2 552558.2 1323.561 TOE2 
978548.3 552539.2 1323.318 TOE3 
978578.9 552525.8 1333.696 TB3 
978595.6 552517.5 1332.281 GB3 
978618.7 552507.3 1334.032 NG 

978667 552485.6 1335.238 NG 
978408.8 552630.1 1338.539 EPD2 
978395.1 552637.7 1337.989 EPDI 
978515.2 552861.5 1337.091 EPDI 95+00 

978528 552854.9 1337.489 EPD2 95+00 
978647.7 553083.7 1337.637 EPD2 
978635.4 553090 1337.058 EPDI 
978751.5 553311.5 1336.927 EPDI 100+00 
978764.5 553305.2 1337.628 EPD2 100+00 

978886 553534.2 1337.698 EPD2 
978872.9 553541.1 1337.058 EPDI 
978984.8 553750.1 1336.723 EPDI 105+00 
978997.6 553743.8 1337.1 EPD2 105+00 
9791 15.3 553966.7 1337.354 EPD2 
979101.9 553973.6 1336.735 EPDI 

979183 554150.3 1335.129 TOE1 
979191 554146.6 1335.91 EPDI 

979205.7 554139.5 1337.108 EPD2 
979222.9 554132.3 1330.862 GBI 
979266.4 5541 11.2 1329.382 GB2 
979284.5 554102.9 1324.689 GB4 
979324.3 554081.9 1322.325 TOE2 
979367.1 554060.8 1322.55 TOE3 

979385 554046.3 1332.389 TB3 
979399.3 554038.7 1331.265 GB3 
979423.5 554030 1332.533 NG 
979476.1 554009.8 1332.864 NG 
979232.7 554190.5 1336.71 1 EPD2 110+00 
979218.8 5541 97.7 1335.868 EPDI 110+00 

McMicken Dam Outfall 
Channel Inundation Study 
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979337.4 554421.6 1335.605 EPDI 
979351.2 554414.7 1336.295 EPD2 

979458 554648.5 1335.037 EPDI 115+00 
979471.9 554640.5 1335.558 EPD2 115+00 
979512.9 554721.8 1335.554 EPSI-CATTLE GUARD 
979516.1 554728.3 1335.68 EPSI 

979507 554732.8 1335.612 EPSI 
979503.7 554726.3 1335.448 EPSl+* 
979591.8 554867.3 1335.902 EPD2 

979583 554871.5 1335.6 EPDI 
979696.1 555090.4 1335.165 EPDI 120+00 
979708.2 555084.7 1335.177 EPD2 120+00 
979756.7 555241 1327.687 TOE1 
979773.2 555233.5 1335.007 EPDI 
979784.7 555228.3 1334.989 EPD2 
979800.6 555220.9 1328.912 GBI 
979839.3 555202.3 1326.776 GB2 
979855.6 555194.1 1324.291 GB4 
979891.2 555178.4 1321.969 TOE2 
979933.4 5551 58.4 1320.547 TOE3 
979956.8 555144 1327.354 TB3 
980003.3 555126.8 1327.214 NG 
980050.9 555104.4 1327.899 NG 

979813 555308.6 1334.808 EPDI 
979824.1 555303 1334.592 EPD2 
979932.3 555535.5 1334.371 EPDI 125+00 
979943.1 555530.4 1334.314 EPD2 125+00 
980061.9 555756.7 1334.145 EPD2 
980050.8 555762.4 1334.138 EPDI 
980159.5 555979.6 1333.88 EPDI 130+00 
980171.4 555975.6 1334.277 EPD2 130+00 

980282 556263.7 1334.148 EPD2 
980269.9 556266.8 1333.706 EPDI 
980282.5 556355.3 1333.41 TOE1 
980292.7 556353 1334.014 EPDI 
980307.6 556349.3 1334.226 EPD2 
980322.4 556345.8 1330.337 GBI 

980360 556336.6 1329.087 GB2 
980386.9 556329.7 1323.906 GB4 
980421.7 556320 1321.602 TOE2 
980469.3 556307.6 1320.003 TOE3 
980501.4 556300.5 1330.335 TB3 
980544.6 556289.6 1330.021 NGlTB ERROSION AREA 
980576.1 556280 1325.604 TOE ERROSION AREA 
980671.3 556263.5 1326.932 TOE ERROSION AREA 
980673.7 556262.8 1330.491 NG 
980325.9 556459.6 1334.009 EPDI 135+00 
980338.4 556456.3 1334.21 EPD2 135+00 
980407.3 556700.5 1334.458 EPD2 
980394.7 556704 1333.975 EPDI 
980463.1 556944.1 1333.647 EPDI 140+00 

McMicken Dam Outfall 
Channel Inundation Study 
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3063 980476 556940.7 1333.912 EPD2 140+00 

I 3064 980544.7 557182.1 1334.141 EPD2 
3065 980531.4 557185.6 1333.65 EPDl 
3066 980600.4 557428.3 1333.019 EPDI 145+00 

I 
3067 980613.3 557425.6 1333.351 EPD2145+00 
3068 980681.7 557665.4 1333.109 EPD2 
3069 980668.4 557668.7 1332.734 EPDI 
600 980675.1 557757.7 1325.1 96 TOE1 

I 601 980692.2 557753.7 1332.744 EPDI 
602 980705.1 557750.3 1333.206 EPD2 
603 980724.6 557745.6 1326.314 GBI 

I 604 980762.8 557737.4 1324.989 GB2 
605 980782 557733.3 1322.1 14 GB4 
606 980817.4 557724.7 1319.539 TOE2 

I 607 980871.3 557711.4 1319.267 TOE3 
608 980892.8 557701.8 1327.171 TB3 
609 980940.8 557686.7 1327.962 NG 

I 
610 980990.2 557672.7 1328.032 NG 

3070 980736.7 55791 1.7 1332.669 EPDI 150+00 
3071 980749.3 557908 1333.001 EPD2 150+00 
700 980746.5 558014.2 1324.194 TOE1 

I 701 980764.4 558010.9 1332.524 EPDI 
702 980777.6 558007.4 1332.939 EPD2 
703 980798.8 558001.7 1324.896 GBI 

I 704 980839.5 557991.6 1323.133 GB2 
705 980852.4 557989 1321.889 GB4 
706 980892.9 557978.1 1319.21 1 TOE2 

I 
707 980940.9 557966.6 1319.284 TOE3 
708 980958.7 557961.8 1323.969 TB3 
709 981010.4 557948.3 1324.67 NG 
710 981063.7 557933.3 1325.652 NG 

I 3072 980816.9 558148.3 1332.656 EPD2 
3073 980803.9 558151.2 1332.217 EPDI 
3074 980873.3 558397.7 1331.915 EPDI 155+00 

I 3075 980886.2 558394.7 1332.392 EPD2 155+00 
3076 980952.6 558631.5 1331.739 EPD2 
3077 980940.5 558634.7 1331.552 EPDI 

I 3078 981009.9 558880.8 1331.771 EPDI 160+00 
3079 981022.5 558877.7 1331.841 EPD2 160+00 
3080 981091.1 559119.8 1331.943 EPD2 

I 
3081 981078 559123.3 1331.616 EPDI 
800 981068.4 559170.1 1321.053 TOE1 
801 981089.6 559161.7 1331.5'22 EPDI 
802 981 101.9 559158.4 1331.927 EPD2 

I 803 981 127.6 559150.9 1322.456 GBI 
804 981 170.4 559140 1320.866 GB2 
805 981220.8 559123.9 1318.262 TOE2 

I 806 981251.7 559115.7 1317.381 TOE3 
807 981282.6 559104.8 1322.052 TB3 
808 981334.2 559089.3 1322.526 NG 

I 809 981389 559075.5 1322.864 NG 

McMicken Dam Outfall 

I 
Channel Inundation Study 
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559365.5 1330.834 EPDI 165+00 
559362.1 1331.386 EPD2 165+00 
559602.8 1330.892 EPD2 
559606.1 1330.389 EPDI 
559835.7 1330.477 EPDI 170+00 
559832.3 1330.806 EPD2 170+00 

559867 1330.624 ADOT ALF *BULL* 1986 
560071.3 1330.963 EPD2 

560074 1330.612 EPDI 
560322.4 1329.825 EPDI 175+00 
560319.8 1330.045 EPD2 175+00 
560534.6 1319.099 TOE1 
560527.7 1330.026 EPDI 
560524.3 1330.242 EPD2 
560519.1 1320.812 GBI 
560508.2 1319.33 6 8 2  
560497.7 1317.297 TOE2 
560491.7 1316.501 TOE3 
560494.4 1316.728 GB5 
560487.7 1321.21 1 TB3 
560477.3 1321.99 NG 
560466.7 1322.043 NG 
560572.1 1329.961 EPDI 
560568.6 1330.195 EPD2 

560819 1329.625 EPD2 180+00 
560821.9 1329.058 EPDI 180+00 
561059.8 1328.496 EPDI 
561056.4 1329.069 EPD2 
561310.6 1328.554 EPDI 185+00 
561307.6 1328.717 EPD2 185+00 
561552.2 1328.625 EPDI 
561548.1 1329.07 EPD2 
561561.9 1318.653 TOE1 
561556.2 1328.582 EPDI 

561553 1329.055 EPD2 
561546.7 1320.41 GBI 
561535.9 1318.797 GB2 
561520.5 1316.549 TOE2 
561512.4 1316.39 TOE3 
561497.4 1320.836 TB3 
561493.4 1321.518 NG 
561476.6 1321.683 NG 
561795.5 1328.891 EPDI 190+00 
561792.4 1329.173 EPD2 190+00 

562033 1329.1 18 EPD2 
562035.1 1328.71 EPDI 
562292.6 1328.509 EPDI 195+00 
562290.2 1328.842 EPD2 195+00 

562530 1328.663 EPD2 
562533.2 1328.387 EPDI 
562769.8 1328.287 EPDI 200+00 

McMicken Dam Outfall 
Channel Inundation Study 
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1328.543 EPD2 200+00 
1328.41 EPD2 

1328 235 EPDI 
1328.553 EPDI 205+00 
1328.678 EPD2 205+00 
1319.738 TOE1 
1328.723 EPDI 
1329.025 EPD2 
1320.374 GBI 
1318.984 GB2 
1316.296 GBIO 
1314.438 TOE2 
1313.98 TOE3 

1320.083 TB3 
1320.236 NG 
1320.463 NG 

1328.75 EPD2 
1328.525 EPDI 
1327.909 EPDI 210+00 
1328.121 EPD2 210+00 
1327.708 EPD2 
1327.421 EPDI 
1327.554 EPDI 215+00 
1327.895 EPD2 215+00 
1328.215 EPD2 
1327.808 EPDI 
1327.504 EPDI 220+00 

1328 EPD2 220+00 
1316.102 TOE1 
1327.681 EPDI 
1327.997 EPD2 
1317.261 GBI 
1316.136 GB2 
1314.469 GBIO 

1313.16 TOE2 
1312.279 TOE3 
1317.682 TB3 
1317.274 NG 
1317.596 NG 
1328.018 EPD2 
1327.531 EPDI 
1327.556 EPDI 225+00 
1327.829 EPD2 225+00 
1327.465 EPD2 
1327.284 EPDI 
1327.316 EPDl230+00 
1327.338 EPD2 230+00 
1326.971 EPD2 
1326.71 3 EPDI 
1326.183 EPDI 235+00 
1326.432 EPD2 235+00 

McMicken Dam Outfali 
Channel Inundation Study 
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983885.8 569028.7 1324.664 X-SEC 264+52.63 
984124.2 569877.6 1322.876 X-SEC 273+29.08 
984392.8 570828.3 1321.686 X-SEC 282+95.28 

984710 571867.2 1321.573 X-SEC 293+68.13 
985213.6 572823.7 1321.63 X-SEC 304+42.89 
985860.4 573934.1 1312.916 X-SEC 317+20 
988788.7 572213.7 1335.66 SET 60D NAlL 
986182.7 57351 1.6 1314.682 SET GOD NAIL 
983470.5 566551.1 1316.647 SET 60D NAlL 
988788.7 572213.7 1335.681 9003 CKPT 
983470.5 566551.2 1316.617 9006 CKPT 
983848.3 569038.3 1312.851 TOE1 
983874.5 569031.6 1324.632 EPDI 
983885.7 569028.5 1324.821 EPD2 
983909.6 569022.6 1314.742 GBI  
983950.1 56901 1.9 1312.924 GB2 
983969.5 569007.4 1311.374 GBlO 
983990.3 569001.8 1310.354 TOE2 
984031 . I  568991.1 1309.167 FLI 
984054.4 568983.1 1309.915 TOE3 

984085 568974.3 1313.508 TB3 
984103 568969.6 1315.137 TBlO 

984106.8 568974.4 131 1.59 FL DITCH 
984109.4 568978.5 1314.552 TB l  1 
984124.2 568970 1314.079 TB11 
984180.6 568957.3 1314.542 NG 

983887 569077 1324.385 EPDl 265+00 
983898.6 569074.2 1324.5 EPD2 265+00 
983966.3 569316.9 1324.129 EPD2 

983955 569320 1 1323.844 EPDl 
984023.5 569565.5 1323.169 EPDl 270+00 
984035.9 569562.1 1323.608 EPD2 270+00 

984103 569802.5 1322.67 EPD2 
984091.5 569805.7 1322.445 EPDl 
984089.6 569885.9 1312.459 TOE1 
9841 12.8 569881.4 1322.526 EPDl 
984124.7 569877.5 1322.742 EPD2 
984147.5 569871.8 1314.065 GBI 
984194.3 569857.9 1312.409 GB2 
984209.1 569853.2 1311.34 GBlO 
984235.4 569845 1310.1 14 NG 
984280.1 569831 1309.524 TB12 
984295.5 569826.5 1307.891 TOE2.FL1* 
984310.7 569822 1308.799 NG 
984338.1 569812.3 1309.904 TOE3 
984368.6 569803.8 1315.571 183 

984423 569788.7 1314.946 NG 
984475.6 569771.7 1315.453 NG 

984162 570055.7 1322.292 EPDI 275+00 
984173.7 570052.4 1322.534 EPD2 275+00 

McMicken Dam Outfall 
Channel Inundation Study 
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3172 984241 570288 1322.607 EPD2 
31 73 984228.6 570292 1322.349 EPDI 
31 74 984298.9 570541.2 1321.487 EPDI 280+00 
3175 98431 1.4 570538.2 1321.751 EPD2 280+00 
3176 984380.2 570784.2 1321.571 EPD2 
3177 984368 570787.6 1321.242 EPDI 
1800 984356.3 570838 1310.271 TOE1 
1801 984380.6 570832.5 1321.541 EPDI 
1802 984392.9 570828.5 1321.694 EPD2 
1803 984419.5 570822 1311.711 GBI 
1804 984483.3 570806.9 1310.212 GB2 
1805 984521.9 570799.2 1308.593 NG 
1806 984556.3 570790.6 1308.562 TB12 
1807 984570 570787.7 1307.551 TOE2 
1808 984578.9 570784.9 1308.28 NG 
1809 984620.4 570774.1 1309.22 TOE3 
1810 984631.7 570771.8 131 1.1 18 TB3 
181 1 984679.5 570759.2 131 1.62 NG 
1812 984727.9 570745.4 1312.057 NG 
3178 984436.7 571029.8 1321.052 EPDI 285+00 
3179 984449 571026.4 1321.591 EPD2 285+00 
3180 984516.3 571262.4 1321.969 EPD2 
3181 984504 571265.5 1321.846 EPDI 
3182 984574.9 571516.1 1321.288 EPDI 290+00-PC +/- 
3183 984587 571513 1321.357 EPD2 290+00 PC +I- 
3184 984666.7 571755.4 1321.686 EPD2 
3185 984653.8 571760.2 1321.756 EPDI 
1900 984669.6 571882.9 1309.736 TOE1 
1901 984697.3 571872.2 1321.778 EPDI 
1902 984710.1 571867.1 1321.7 EPD2 
1903 984735.7 571857.2 1310.817 GB1 
1904 984787.3 571837.3 1309.589 GB2 
1905 984814.3 571826.7 1309.584 GBIO 
1906 984835.1 571817.1 1308.492 NG 
1907 984870.4 571801.6 1307.763 1612 
1908 984881.7 571796 1306.649 TOE2.FLl 
1909 984893.9 571790.4 1307.504 TOE3 
1910 984909 571783.1 1311.311 TB3 
1911 984955.4 571766.1 131 1.075 NG 
1912 985001.9 571747 131 1.144 NG 
3186 984750.3 571994.1 1321.423 EPDI 295+00 PT +/- 
3187 984762.3 571988.5 1321.587 EPD2 295+00 PT +I- 
3188 984875.3 572209.7 1321.357 EPD2 
3189 984863.8 572215.7 1321.142 EPDI 
3190 984985.5 572438.7 1321.402 EPDI 300+00 
3191 984998.1 572433 1321.525 EPD2 300+00 
4001 985004.9 572477.8 1321.15 AZ DOT HD *MAC* 1986 
3192 9851 13.4 572667.8 1321.531 EPDI 
3193 985124.2 572662.2 1321.644 EPD2 
2000 985179.2 572843 1310.249 TOE1 

McMicken Dam Outfall 
Channel Inundation Study 
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985202.7 572829.7 1321.66 EPDI 
98521 3.6 572823.9 1321.737 EPD2 
985238.1 572813.1 1312.001 GBI 
985303.3 572783.3 131 1.314 NG 
985363.9 572758.1 1312.043 NG 
985415.8 572734.8 1312.296 TB12 
985427.3 572729.6 1309.688 TOE2 
985493.1 572695.8 1306.223 FLI 
985507.6 572687.2 1307.195 TOE3 
985530.8 572678.1 1314.657 TB3 
985581.4 572659.6 131 5.367 NG 
985632.5 572639.4 1316.002 NG 
985229.5 572879.5 1321.413 EPDI 305+00 
985240.8 572873.9 1321.578 EPD2 305+00 
985360.2 573091.9 1321.023 EPD2 
985348.5 573097.9 1320.899 EPD2 
985479.4 573335.6 1320.953 EPDI 310+00 
985491 .I 573329.8 1321.337 EPD2 310+00 
985612.7 573548.5 1321.534 EPD2 
985600.7 573554.6 1321.371 EPDI 
985714.1 573764 1320.704 EPDI 315+00 PC +I- 
985701.3 573771 1320.236 EPDI 315+00 
985726.3 573758.3 1321.171 EPD2 315+00 PC +/- 
985768.9 574002.9 1312.686 NG 
985809.1 573972.9 1314.613 NG 
985843.1 573947.6 1313.65 NG 
985845.5 573945.8 1313.147 EPDI 
985859.8 573934.7 1312.881 EPD2 
985914.2 573892.7 1312.406 NG 
985943.8 573867.5 1312.234 NG 
985987.2 573834 1314.199 NG 
986031.3 573800.6 1314.778 NG 
986070.9 573764.9 1315.1 1 NG 
986104.5 573720.2 1315.274 TB 
986129.2 573707.2 1308.463 TOE 

986185 573689.7 1304.65 TOE2 
986201.8 573683.2 1305.533 TOE3 
986234.4 573673.3 1315.55 TB3 
986288.7 573651.4 1316.224 NG 

986347 573635.4 1316.475 NG 
985882.8 573955.1 131 1.741 EPDI 
985870.2 573969 131 1.716 EPD2 
9861 11.3 573994.4 131 1.329 TB 
986129.4 574001.7 1307.106 TOE 
9861 88.4 574020.3 1304.498 TB 
986190.6 574021.3 1303.028 TOE 
986198.8 574025.6 1302.702 TOE 
98621 7.3 574033.4 1309.908 TB 
986282.6 574049.7 1310.189 NG 

986283 574000 1311.11 NG 

McMicken Dam Outfall 
Channel Inundation Study 



986285.8 573957.7 1313.933 NG 
986255.1 573885.7 1314.716 TB MCMlCKENlNORTH 

986291 574086.9 1309.413 TB20 
986297 574098.6 1303.341 TOE20 

986300.8 574121.6 1302.966 TOE21 
986306 574136.3 1309.957 TB21 

986313.9 574169.4 1309.003 NG 
986326.3 574209.6 1307.258 LOW PT 
986337.4 574234.1 1310.131 NG 
986355.2 574297.8 1313.921 NG 
986188.9 574173.5 1309.404 TB21 
986178.4 574188.4 1309.675 TB21 
986183.8 574157.3 1302.394 TOE21 
986183.3 574135.4 1302.292 TOE20 
986170.7 574134 1302.351 TOE20.TOE3* 
986147.4 574133.3 1302.55 TOE2* 
986043.9 574056.8 1309.024 EPD2 
986036.7 574069.3 1308.612 EPDI 
986093.4 5741 10 1306.671 EPDI 
986103.2 574101.7 1306.696 EPD2 

986138 574142 1302.461 EPD2.TOE20 
986125.1 574147.5 1302.321 EPDI.TOE20 
986153.6 574166 1302.307 EPD2.TOE21 
986143.4 574172.5 1302.396 EPDI.TOE21 
986169.8 574242.9 1309.898 EPDI 
986187.3 574239.6 1309.94 EPD2.TB21* 
986233.7 574337.7 1312.65 EPD2* 
986236.8 574336.5 1313.633 NG 

986208 574349.1 1313.137 EPDI* 
986203 574350.8 1313.447 TB30 

986151.5 574247.8 1312.151 TB30 
986139.2 574196.1 1308.293 TB30 
986106.8 574133.4 1305.168 TB31 
985982.4 574146.7 1307.457 NG 
985994.6 574182.2 1304.962 TB31 
986001.2 574198.1 1301.38 TOE20 
986010.2 574226.3 1301.295 TOE21 
985918.2 574253 1300.375 TOE21* 
98591 1.6 574230 1300.822 TOE20' 
985904.6 57421 1.6 1308.31 7 TB31' 
985896.7 574203.3 1303.739 TOE 
985885.1 574184.2 1304.342 TOE 

985863 574153.6 1306.704 NG 
985919.8 574270.1 1307.897 TB30* 
985964.6 574371.6 1312.461 NG 
986051.3 574357.4 1312.199 NG 
986041.2 574318.7 1310.197 LOW PT 
986025.4 574264.2 131 1.444 NG 
986019.7 574234.5 1307.921 TB30 
986213.7 574045.9 1309.753 TB20*.TB3* 

McMicken Dam Outfall 
Channel Inundation Study 


