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ADDENDUM NUMBER 1 

to the 

FOUNTAIN HILLS NORTH 
FLOODPLAIN DELINEATION STUDY 

FCD 92-04 

TECHNICAL DATA NOTEBOOK 
HYDRAULICS 

EXISTING CONDITION 

This sheet should be placed immediately following the cover sheet for the Hydraulics Technical 
Data Notebook (TDN). 

This addendum is in resPonse to review comments bv the Federal Emergency Management 
Agency WMA) concehng backup calculations foithe Zone A floodpiah delinea<ons shown on 
the Floodplain and Floodway Maps, and discussed in TDN Section 4.5 Special Problems. 

1. Pages 4-10 thraugh 4-12 are revised and reprinted. No other text changes are made. 

2. The calculations to support the special problem analysis (Zone A floodplain delineations) are 
inserted immediately after the TDN Appendix E tab. No other hydraulic calculations appearing in 
the TDN are affected by these special problem calculations. 

3. Floodplain and Floodway Maps 1 of 10 and 9 of 10 are revised to show some Zone A 
floodplain revisions and are reprinted. No other map changes are made. 

4. The reduced size Floodplain and Floodway Maps 1 of 10 and 9 of 10 appearing in Appendix F 
are reprinted. 

Addendum Number 1 is issued in July 1997. 
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SECTION 1: GENERAL DOCUMENTATION and CORRESPONDENCE 

The entire contents of Study Documentation Section 1 are found in "Fountain Hills 

North Floodplain Delineation Study, Technical Data Notebook, Hydrology". 



SECTION 2: MAPPING and SURVEY INFORMATION 

2.1 General 

The base mapping for the 200 scale floodplain and floodway mapping was provided 

by the Flood Control District of Maricopa County (District). The mapping covers Sections 

2-5.9-1 1, 14-1 6 and a portion of Sections 1, 8 and 17, all in Township 3 North, Range 6 

East. The mapping was prepared by Kenney Aerial Mapping in 1991 under a subcontract 

wi th Anderson-Nelson, Inc., who was under contract with the Town of Fountain Hills. 

Horizontal and vertical control was done by Anderson-Nelson, Inc. The aerial photography 

date is 29 August 1991, and the Kenney Aerial Mapping project number is 91 0804-1. The 

mapping was prepared using a Digital Terrain Model (DTM). Reproducible mylars and 

digital drawings in AutoCAD format are provided by the District. The DTM is based on grid 

spot elevations using a 75-foot interval, and break lines defining wash flowlines and ridges. 

The basa topographic mapping used for the Floodplain and Floodway Maps differs in 

some areas from that used for the hydrology exhibit drawings. The field surveyed check 

cross sections revealed deficiencies in the mapping accuracy along the washes. The DTM 

was revised by adding additional photogrammetric spot elevations along flowlines and 

ridges. The resultant revised mapping was used for the Floodplain and Floodway Maps. 

The mapping discrepancies were not significant from a hydrologic standpoint; therefore, 

the base mapping for the hydrology exhibits was not updated. 

Surveying for this project, exclusive of that provided by the District, consisted of 

mapping verification, establishment of elevation reference marks (ERM's), as-built hydraulic 

structures and supplemental topography. That work was done by Alcocer Land Surveyors. 

2.2 Index of Maps 

The index of Floodplain and Floodway Maps is contained in Appendix F (reduced 

scale). Full size copies are bound separately from this report. 

2.3 Suwey Field Notes 

Copies of the survey field notes for elevation reference marks, supplemental 

topography and mapping verification cross sections are contained in Appendix B. 



2.4 Watershed Maps 

Refer to  Section 3. 

2.5 Hydraulic Analysis Maps 

The Floodplain and Floodway Maps are contained in Appendix F (reduced scale). 

Full size copies are bound separately from this report. 

2.6 Draft FIRM Maps 

Full size copies of the draft Flood Insurance Rate Maps (FIRM) are bound separately 

from this report. 

2.7 Community Maps 

The community street layout is shown on the Floodplain and Floodway Maps. 



SECTION 3: HYDROLOGIC ANALYSIS 

Refer to "Fountain Hills North Floodplain Delineation Study, Technical Data 

Notebook, Hydrology". 



SECTION 4: HYDRAULIC ANALYSIS 

4.1 Method Description 

There are nine (9) separately named washes within the study area that are 

designated for detailed study. Those are: 

Arrow Wash 
Ashbrook Wash 
Balboa Wash 
Caliente Wash 
Escalante Wash 
Hesperus Wash 
Legendwash 
Oxford Wash 
Tulip Wash 

The total length of detailed study is approximately 13.1 miles. The summary of discharges 

is presented in Table 3-1, Appendix G. 

The floodplains are analyzed using the US Army Corps of Engineers (COE) HEC-2 

Water Surface Profiles Program, version 4.6.2, as implemented by Dodson and Associates, 

June 1992. The Dodson and Associates program is an enhanced version entitled ProHec-2 

and includes plotting capabilities for cross sections and profiles using Auto CAD. 

Three (3) washes leave the study area; Ashbrook Wash, Caliente Wash and 

Escalante Wash. The starting water surface elevations for those washes are obtained 

using the HEC-2 slope-area method option. The remaining washes are tributaries to other 

washes. The starting water surface elevations for the remaining washes are based on the 

previously calculated mainstream water surface elevation. 

There is one storm drain system within a study wash. That system is on Arrow 

Wash between Fountain Hills Boulevard and Palisades Boulevard. The hydraulics of that 

storm drain are determined by separate hydraulic analysis done as a part of the hydrologic 

analysis in Section 3. The detailed study of Arrow Wash stops at Palisades Boulevard at 

the outlet of the storm drain, and recommences upstream from Fountain Hills Boulevard at  

the inlet to  the storm drain, which is a significant ponding area. The starting water surface 

elevation at this location is based on a level pool water surface elevation calculated by 



storage routing using the HEC-1 computer program. Refer t o  Section 3 for the 

calculations. 

4.2 Parameter Estimation 

4.2.1 Mannina's n Valug 

4.2.1.1 General 

There are 9 separately named washes contained within the study area. as stated 

previously. Two of the washes, BalboalHesperus and Legendnulip, change name 

without changing flow characteristics, thus there are only 7 separate HEC-2 

computer models. The study washes have been separated into reaches that have 

similar hydraulic characteristics for defining Manning's n value roughness 

coefficients. Each reach has been identified with a three-character identifier. The 

identifier starts with the first t w o  letters of the wash name and the third character is 

the reach number; for example, AS2 is Ashbrook Wash, Reach 2. A list of reach 

labels is shown on Exhibit 1 

The Exhibit 1 map entitled "Manning's n Value Map" shows reach limits, the 

location of photographs for each reach and n value estimates. The density of 

vegetation has significant impact on the roughness coefficient. Vegetation within 

the floodplain has been identified to  include the following: 

Brittle Bush 
Cactus - Barrel, Cholla, Prickly Pear, Saguaro 
Canyon Ragweed 
Catclaw 
Cottonwood Tree 
Creosote Bush 
Desert Broom 
Desert Hackberry 
Desert Willows 
Graythorn 
Horsebrush 
Ironwood 
Mesquite 
Native Grasses 
Ocotillo 
Palm tree 
Palo Verde Tree 
Seep Willow 
Triangle Leaf Bursage 



Seep Willow 
Triangle Leaf Bursage 

Unless otherwise noted, the photographs for each reach are arranged in the 

following sequence: 

Left Overbank looking 

upstream or downstream 

1 

Bed Material 

3 

Right Overbank looking 

upstream or downstream 

2 

Looking upstream or 

downstream at main channel 

4 

Photograph location and direction are shown on Exhibit 1. The photographs for 

each reach are contained in Appendix C. 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I FLOOD DEUNEAION STUDY OF 
FOUNTAIN HILLS NORTH I 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I FLOOD DELINEATION STUDY OF 
FOUNTAIN HILLS NORTH I I 

EXHIBIT 2 
CULVERT INDEX MAP 



4.2.1.2 Methodology 

Each reach was initially identified from the 1 inch = 100 feet aerial 

photographs. The discerning characteristics were channel size, apparent similarities 

in bed material, and vegetation. Each reach was photographed during the field 

reconnaissance phase at representative and accessible locations. The 1 inch = 200 

feet topographic base maps were taken t o  the field to  record photograph locations 

and floodplain characteristics. A representative from the Flood Control District of 

Maricopa County (District) assisted during some of the field reconnaissance visits. 

Manning's roughness coefficients were estimated using the methodology 

contained in Mannina's Rouahnes s Coefficients for Stream Channels and 

Floodolains in Marico~a Countv. Arizona [6.5:131. Chow's book, Ooen Channel 

Hvdraulic~ I6.5:31 was also consulted for background on the USGS methodology 

and photographs of typical channels showing different n values. The basic 

methodology is to select a base value of Manning's n for the bed material, and then 

add adjustments for irregularity, obstructions, vegetation and variations in channel 

cross section. If sufficient channel meander is present, a multiplier is applied to  the 

n value enumeration. The n value calculations for each reach are contained in 

Appendix C. Those values are summarized for each wash in Table 3-2, Appendix G. 

A plastic grid is shown in many of the photographs. The outside measures 1.5 

feet square. The inside grid measures 1.0 feet square, with 1 inch grids. The grid 

is shown to  gain perspective on the size of bed materials and vegetation. 

4.2.1.3 n Value Determination 

Base Rouahness Value 

The base n value for bed material roughness was selected utilizing a photograph 

of the grid on the bed material. The dimensions of the grid allowed determination of 

the size of the bed material. Throughout the study area, typical values were for 2.5 

inch to 10 inch rock, which has an n value range of 0.030 to  0.050. Some reaches 

had firm soil, coarse gravel or rock larger than 10  inches. Two reaches are lined 

with riprap for erosion protection. Throughout the study area, n values for the main 

channel ranged from 0.025 to  0.125. 



Adiustments to Base Valug 

Based upon field reconnaissance data and the photographs, adjustments 

were added to the base roughness value. Where washes had a low-flow channel, 

the side slopes were generally slightly eroded. 

Obstructions varied from stumps t o  flood debris to  boulders. Vegetation was 

found mainly outside of the low flow channel. In some instances, the low-flow 

channel had some scattered bushes growing in it. In general, the channel cross 

section size and slope varied gradually. There were no washes that had enough 

meander to warrant an adjustment. Overbank n values ranged from 0.025 to  

0.120. 

4.2.2 Exoansion and Contraction Coefficient3 

The expansion and contraction coefficients used in the HEC-2 model are determined 

from the HEC-2 User's Manual I6.5:101. For gradual transitions, which includes most 

applications, the contraction and expansion coefficients are set at 0.1 and 0.3, 

respectively. At culvert locations, these values are set at  0.3 for contraction and 0.5 for 

expansion. 

4.3 Cross Section Description 

4.3.1 Channel and Overbank 

Prior to obtaining GR records for exact location, the channel bank stations have 

been approximated from field reconnaissance data. The proposed location of channel bank 

stations are shown on a sketch contained on the roughness coefficient calculation sheets 

in Appendix C. The letters "L" and "R" denote the location of the left and right channel 

bank stations, respectively. In general, the majority of washes have a low-flow channel. 

with vegetation outside of the low-flow channel. The lower reaches of Ashbrook Wash 

have a significant amount of trees that are either in the low-flow channel, or line the low- 

flow channel. There is no appreciable difference in vegetation out to the floodplain edge. 

Therefore, the majority of reaches for Ashbrook Wash have bank stations set at the edge 

of the low-flow channel. 



4.3.2 Bridoes or Constrictions 

4.3.2.1 Minor Hydraulic Structures 

There are no bridges within the study area. Culverts at roadway crossings 

comprise the constrictions in the floodplain. There are 20 culverts located within 

study reaches. Culverts range from 18" CMP to multiple barrel concrete box 

culverts. Many of those culverts would be overtopped during a 100-year storm. 

Approximately 25% of the culverts appear to  have been designed for overtopping. 

The remaining culverts have the appearance of being stable from scour and from 

washing out during an overtopping event. Very few culverts are clogged with 

sediment and debris. On Arrow Wash at  Cavern Drive, there is one significantly 

clogged culvert (Culvert C617) that is ignored for floodplain delineation purposes, 

and an HEC-2 section along the roadway is used to  determine the floodplain. Some 

culverts have significant upstream storage and are modeled as detention basins 

using HEC-1 (See Section 3). The culverts within the study area are shown on 

Exhibit 2. 

4.3.2.2 Major Hydraulic Structures 

There are three (3) major hydraulic structures, namely Dams #4, 6 and 36, 

within the study washes. A photograph of each dam is presented following Exhibit 

2. The dams were constructed as flood retarding structures to reduce peak flows 

through the Town of Fountain Hills. The dams were constructed in the 1970's and 

are regulated by the Arizona Department of Water Resources (ADWR). Each 

structure was designed to pass the 100-year flow through the principal spillway 

(culvert) only. The emergency spillway was designed to  pass the H PMF or full 

PMF. The hydraulic analyses and a more detailed history of these structures is 

described in Section 3. The emergency spillway of Dam 4 will operate during the 

100-year event (refer to Section 3). 



Dam #4 - Looking Southe;~sterly from emergency spillway. 1 Dam #G - Looking Northeasterly. 
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4.4 Calibration 

4.4.1 S~ecia l  Culvert Routine in HEC-2 

The HEC-2 Special Culvert Routine results are compared to the results of computer 

program HY-8 version 4.0 dated 30 April 1992 [6.5:121. The HY-8 program utilizes 

standard culvert nomographs, as presented in HDS-5 [6.5:11 I by the Federal Highway 

Administration (FHWAI. The HEC-2 computed water surface elevation is compared t o  the 

HY-8 computed headwater elevation, and presented in Table 4-1. The computed water 

surface elevation is variable CWSEL in HEC-2 and is reported as "FP=" on the floodplain 

maps. The comparison is made for culvert f low only (HEC-2 variable QCULV). When there 

is roadway overtopping, the HY-8 weir overtopping option is not used, with three 

exceptions. A t  three culverts (C622, C557 and C601, see Exhibit 2), the HY-8 weir flow 

option is activated to  more closely resemble the actual flow conditions. The reason this is 

necessary is that the HEC-2 program does not directly compute culvert exit losses since 

the expansion coefficient accounts for culvert exit losses. In comparison, the HY-8 

program directly computes losses at the culvert exit, which led to  significant differences at  

these three culverts. In summary, there is acceptable comparison between the HEC-2 and 

HY-8 results, as presented in Table 4-1. The HEC-2 special culvert routine is coded 

according to  direction from the HEC-2 manual and the ProHEC2 manual, utilizing surveyed 

culvert and weir geometry. The actual tailwater elevation from HEC-2 is used as the 

tailwater in the HY-8 analysis. There is no reason t o  doubt the validity of the special 

culvert routine based upon this comparison with HY-8. 

4.4.2 HEC-2 Model Calibration 

There is no stream gage data available for the study washes: therefore. calibration 

of the HEC-2 models is not possible. The mapped floodplain limits are inspected for 

reasonableness and found to be appropriate. 



TABLE 4-1 

Culvert 
ID 

HEC-2 Cross 
Section 

River Mile 
(2) 

AS 2.428 
AS 2.545 
AS 3.208 
AS 3.531 
AS4.110 
AS 4.349 
AS 5.563 
AR 0.071 
AR 0.338 
AR 0.583 
AR 0.672 
AR 1.032 
BA 0.782 
HE 2.229 
CA 1.098 
CA 1.789 
CA 2.1 20 
CA 2.306 
TU 1.365 
OX0.669 

Summary of HEC-2 Special Culvert Routine Verification 

HEC-2 Culvert Com~uted WSEL Difference 
Flowrate in feet 

cfs HEC-2 HYB (HEC-2 - HY8) 
(3) (4) (5) (6) 

714 * 1586.54 1586.70 -0.16 
654 1594.26 1594.92 -0.66 

18" CMP not modeled in HEC-2. 
970 1678.39 1678.09 +0.30 
300 1725.23 1725.84 -0.61 
300 1771.68 1771.64 +0.04 
279 1923.04 1923.24 -0.20 
37 1 1648.33 1648.43 -0.10 

Not modeled in HEC-2, See THYSYS Analysis in Section 3. 
5 5 1727.00 1727.404 -0.04 

Plugged, thus not modeled (approx. 9" dia. open). 
Completely plugged, thus not modeled. 

328 1633.64 1633.91 -0.27 
26 1 1790.45 1791.31 -0.86 

80 1532.40 1532.96 -0.56 
360 1601.71 1601.18 +0.53 
280 1636.77 1636.79 -0.02 
257 1659.68 1660.03 -0.35 
382 * 171 6.86 171 7.27 -0.41 
289 1685.53 1685.62 -0.09 

Comment 

Note: HY8 was used to model culverts with the weir flow option activated. 
There may be discrepancies between culvert flowrates as reported by HY8 
and HEC-2 due to different calculation methods for exit losses. 



4.4.3 

Balboa Wash at Fountain Hills Boulevard is the location of a flow split. The culvert 

under the road is inadequate to pass the 100-year flow, and overtopping flows enter 

Fountain Hills Boulevard and travel south to Oxford Wash. The overtopping flow (400 cfs) 

is subtracted from the peak discharge in Balboa Wash downstream of Fountain Hills 

Boulevard and added to Oxford Wash at River Mile 0.129. Based upon f~eld reconnaissance, 

it is possible that some of the overtopping flow travels down Kings Way, thus Kings way is 

depicted as Zone A on the flood maps. Due to the presence of dwelling units at the 

northeast corner of Oxford Wash and Fountain Hills Boulevard, adding all of the overtopping 

flow to Oxford Wash is the hydraulically most conservative approach. Those dwelling units 

are outside the Zone A or AE floodplain, and are within a Zone X floodplain. 

Other flow splits within the study area consist of runoff at street crossings diverging 

from the wash and flowing down a parallel street a short distance back to the wash. This 

type of situation is discussed in Section 4.5. 

4.5 Special Problems 

There are eight buildings within the Zone AE or Zone A floodplain. Split flows 

occurring at some street crossings result in a Zone A floodplain. There are sixteen buildings 

within a Zone X floodplain due to  the surrounding flood waters. Access during flooding 

would be limited for building occupants in Zone X areas. Calculations outside of the HEC-2 

analyses determine the limits of the Zone A floodplain, and are found a t  the start of 

Appendix E. The following items describe buildings in the floodplain, buildings in a Zone X 

floodplain andlor the Zone A floodplain areas. 

1. Hesnerus W a s h :  An existing sewage lift station building is 
within a Zone AE floodway due to roadway overtopping. Refer to Floodplain and 
Floodway Map 3 of 10. 

2. m: Two residential buildings along 
Oxford Wash upstream of Fairlynn Drive are in the fringe of the 100-year 
floodplain (Zone AE, depicted on Floodplain and Floodway Map 6 of 10). 

3. p: This area is depicted on Floodplain 
and Floodway Map 1 of 10. The existing culvert is inadequate to convey the 
100-year flow, and Golden Eagle Boulevard would be overtopped by 1600 cfs. A 
combination of weir flow calculations and the Manning's formula are utilized to 



determine the hydraulic characteristics. The majority of the overtopping flow 
(1360 cfs) would return to Ashbrook Wash in the vicinity of the street low point, 
and a Zone A floodplain is shown in this area. A portion of the Zone A 
overtopping flow (240 cfs) would travel down Marathon Circle, and return to 
Ashbrook Wash via a drainage channel. This leaves four residential buildings 
surrounded by Zone A and Zone AE floodplains, and this area is designated as 
Zone X accordingly. Marathon Circle was constructed subsequent to the 
floodplain map aerial photography, and is depicted from recorded plat 
information. 

4. Ashbrook Wash at: Bayfield Drive would be overtopped by 740 
cfs. The majority of overtopping runoff (590 cfs) would return to the wash, after 
flowing through the Zone A floodplain east of the wash and north of Bayf~eld 
Drive. It should be noted that flood waters must reach the curb elevat~on above 
the culverts before any water could flow easterly down the street. About 150 
cfs would continue easterly, and then northerly on Hamilton Dr~ve, creatlng a 
Zone A floodplain. There are five (four constructed slnce the date of mapplng 
photography) residential structures surrounded by these two Zone A areas. 
These bulldings are with~n a Zone X floodpla~n. This area 1s dep~cted on 
Floodplain and Floodway Map 9 of 10. 

5. Ashbrook a t  Dam #4 (her-: The local high school has 
athletic event bleachers constructed against the downstream embankment of 
Dam 4. The emergency spillway would operate during the 100-year storm, 
flowing over the bleacher area and through the athletic fields before flowing back 
to  Ashbrook Wash. The resultant Zone A floodplain is depicted on Floodpla~n and 
Floodway Map 5 of 10. 

6. Balboa Wash (River Mile 1 . 6 4 9  As shown on Floodplain and Floodway Map 4 
of 10, a Zone A floodplain has been determined for Balboa Wash in this area. 
The channel bends here, and the Zone A is located on the inside of the bend. 
The HEC-2 analysis shows that this area is above the 100-year flood level. 
Calculations presented in Appendix E show there is about 1.2 feet of freeboard. 
Based upon field reconnaissance, and engineering judgement, a Zone A is 
appropriate here because the soils are erodible, and there is the possibility for 
erosion such that the channel could shift and flood this area. The fill within the 
Zone A is loose, unconsolidated fill, and appears to be flood-deposited. The 
upstream and downstream floodplain occupies the channel in bank-to-bank 
fashion, and there is no reason to doubt that the area presently depicted as Zone 
A could become part of the main floodplain in a future flood event. 

7. M r d  Wash a t  Fai-: Oxford Wash crosses Fairlynn Drive using a 
street dip section. Most of the flood waters would contlnue across the road and 
back to the wash. However, the elevation of Oxford Drive is low enough to 
accept some floodwater from the wash. Calculations in Appendix E determine 
that approximately 130 cfs could flow down Oxford Drive, creating the Zone A 
floodplain shown on Floodplain and Floodway Map 6 of 10. Between this Zone A 
and Oxford Wash are three buildings in a Zone X floodplain. 



8. vard (F -of As described 
in Section 4.4.3 FlowSolits. the 400 cfs that overtops Fountain Hills Boulevard 
would flow south to the Oxford Drive dip section. Some of the overtopping 
flows could enter Kings Way. To be conservative, Zone A calculations are 
performed with all of the overtopping flow going down Kings Way. This street 
has the capacity for 318 cfs flowing one foot deep, and then the ridge between 
the street and Balboa Wash would begin to be overtopped. Therefor the Zone A 
depicted in Floodplain and Floodway Map 6 of 10 includes both Kings Way and 
the adjacent channel bank. The four buildings between Kings Way and Oxford 
Wash are in a Zone X floodplain. 

9. 111s -yard to Pal-: The inadequate 
culvert at this location would allow about 170 cfs to  enter Fountain Hills 
Boulevard. Flow would go northerly, then easterly on Palisades Drive. and enter 
Arrow Wash at the street low point. If some of the runoff fails to turn the corner 
onto Palisades, it would flow less than 0.5 feet deep. Please refer to Floodplain 
and Floodway Map 9 of 10. 

10. Arrow Wash M r r o w  Driye: Some of the overtopping flow a t  this inadequate 
culvert crossing would enter Arrow Drive. It is assumed that all of the 
overtopping flow (1  15 cfs) would flow easterly along Arrow Drive, in order to be 
conservative. The resultant Zone A floodplain is shown on Floodplain and 
Floodway Map 6 of 10. 

4.6 Floodway Modeling 

The washes within the study area generally have steep banks, with the 100-year 

floodplain contained within the channel banks, as depicted on the individual cross section 

plots in Appendix E. Each wash is within a platted drainage easement. For those reasons, 

and for floodplain management purposes, the floodplain will be regulated as a floodway. 

Therefore, the majority of washes are shown on the Floodplain and Floodway Maps as 

having a floodway coincident with the floodplain, with two exceptions. One exception is 

Ashbrook Wash above Hampstead Drive, near River Mile 3.544, where a floodway is shown 

for the left bank (see Floodplain and Floodway Map 9 of 10). The other exception is on 

Oxford Wash between Fairlynn Drive and Greenhurst Avenue, as shown on Floodplain and 

Floodway Map 6 of 10. The floodway data for all study washes are shown in the respective 

Standard Floodway Table of the HEC-2 computer output discussed in Section 4.7. 



4.7 Final ResultslComputer Output 

The final HEC-2 results are contained in Appendix E. The two-letter tabs represent 

the first two letters of the wash name. A key to the abbreviations is included with 

Exhibit 1. Ashbrook Wash is presented first in Appendix E because of its importance as a 

mainstem river in Fountain Hills North. The following washes are in alphabetical order. After 

the HEC-2 output, the individual cross section plots are presented for each wash, followed 

by the stream profiles. 

4.8 Computer Model Diskette 

The computer diskette contains all the input files necessary to generate the enclosed 

HEC-2 floodplain analyses. The file README.DOC contains explanatory information for each 

computer file. The diskette is located in a plastic pocket a t  the back of this report. 



SECTION 5: EROSlONlSEDlMENT TRANSPORT ANALYSIS 

Not part of this report. 



SECTION 6: REFERENCE MATERIALS 

6.1 Other Published Flood Studies 

There are no other significant published flood studies of record. Refer to  Study 

Documentation Section 6.6. 

6.2 Previous FEMA Studies 

There are no previous FEMA studies for the study watershed. 

6.3 Other Applicable Studies 

Refer to  Study Documentation Sections 6.5 and 6.6. 

6.4 Published and Unpublished Historical Flood Information 

There is no significant historical flood information of record for this watershed. 

6.5 Bibliography 

1. Arizona Department of Water Resources, Engineering Division, Flood 
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In Riverine Environments. 

3. Chow, V.T., O ~ e n  Channel Hvdraulics, McGraw-Hill, 1959. 
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Insurance Studv Guidelines and Soecifications for Studv Contractors. 



6.5 (continued) 

7. Flood Control District of Maricopa County, September, 1992. Drainaae Desian 
Manual for Maric00a Countv. Volume II. Hvdraulic~. 

8. Hoggan. Daniel H. 1989. Comouter-Assisted Floodolain Hvdroloav & 
Hvdraulics. 

9. Ohio Department of Natural Resources, October 1987. Uneven Weir Proaram, 
Fortran version. 

10. U.S. Army, Corps of Engineers, September, 1990. HEC-2 Water Surface 
Profiles Users Manual. 

11. U.S. Department of Transportation, September, 1985. Jivdraulic Desian of 
Jiiahwav Culverts. Hvdraulic Desian Series No. 5, FHWA Report No. 1 P-85-15. 
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Microcom~uter Proaram Aoolications Guidg. 

13. U.S. Geological Survey, 199 1. Mannina's Rouahness Coefficients for Stream 
Channels and Floodolains in Maricooa Countv. Arizona. 

6.6 Applicable Improvement Plans. Maps and Related Documents 

Reference Source Abbreviations: 

Abbreviation: 

A-N 
ADWR 
AMC 
F. Hills 
FCDMC 
GCA 
KAM 
MCDOT 
scs 
USGS 

Reference Source: 

Anderson-Nelson, Inc. 
Arizona Department of Water Resources 
Aerial Mapping Company. Inc. 
Town of Fountain Hills 
Flood Control District of Maricopa County 
GIs Consultants of Arizona, Ltd. 
Kenney Aerial Mapping Company 
Maricopa County Department of Transportation 
U.S. Soil Conservation Service 
U.S. Geological Survey 

F. Hills Map Anderson-Nelson Inc., 1991 . Low level horizontal control 1 
map o f  Fountain Hills used in preparation o f  Improvement 
District plans. Sections 4-1 1, 14-1 7.20-23, and 26-29, 
T3N, R6E. G&SRB&M, Maricopa County, Arizona. 
Scale 1" = 400' .  



6.6 (continued) 

Source 

F. Hills Plans 

File - 
I.D. - 
2 Anderson-Nelson Inc., 1990. 

Palisades Plaza Plans. Fountain Hills. 
Scale: Horizontal 1 " = 20 ',Vertical 1 " = 2 ' . 

F. Hills Plans Anderson-Nelson Inc., 1992. 
Fountain Hills Street Paving Plans: Cerro Alto Drive. 
Scale: Horizontal 1 " = 40 '. Vertical 1 " = 10 ' 

F. Hills Plans 

F. Hills Plans 

Anderson-Nelson Inc., 1992. Final Plat 509 Paving 
Plans. Scale: Horizontal 1 " = 40  ', Vertical 1 " = 4 '  

Anderson-Nelson Inc., 1989. 
Fountain Hills Sanitary District Sewer Improvements. 
As-Built 1989. Structure #4. 

FCDMC Maps Anderson-Nelson Inc. and Kenney Aerial Mapping, 1991. 
Topographic Mapping. Sections 2-5, 8- 1 1, and 14- 1 7, 
T3N, R6E, GG&RB&M, Maricopa County, Arizona. 
Scale: 1 " = 200 '. Job #910804. 

F. Hills Plans Castro Fleet Engineering Inc., 1992. 
Fountain Hills Storm Sewer, Grading & Drainage Plans for 
Bainbridge, Hampstead & Glenview Drive. 
Scale: Horizontal 1" = 40  ', Vertical 1" = 8 '. 

FCDMC Plans Howard. Needles, Tammen & Bergendorf Engineers, 
1 99 1. Fountain Hills Unified School District Site, Junior 
High and High School Drainage & Site Plans. 
Scale: 1" = 50'. 

F. Hills Town of Fountain Hills Engineering Department, 1992. 
Bench Mark Map. Sections 4- 1 1, 14- 1 7,20-23, and 
26-29, T3N, R6E, G&SRB&M, Maricopa County, Arizona. 
Scale: 1" = 800'. 

A-N Plans Anderson-Nelson Inc., June 1989. Fountain Hills 
Improvement Project #8. Golden Eagle Blvd Paving 
Improvements. As-Built 18 August 1989. 
Scale: Horizontal 1 " = 20 ', Vertical 1" = 4'. 

F. Hills Map Town of Fountain Hills, 1992. Zoning Map. Sections 
4-1 1,14-17,20-23, and 26-29, T3N, R6E, G&SRB&M, 
Maricopa County, Arizona. 
Scale: Horizontal 1 " = 800 '. 



6.6 (continued) 

Source 

F. Hills Map 

ADWR Plans 

ADWR Plans 

ADWR Plans 

ADWR Plans 

ADWR Plans 

A-N 

A-N 

A-N 

Plans 

Plans 

Plans 

F. Hills Map 

F .  Hills Plans 

F. Hills Plans 

Descriotion 

Trico lnternational lnc. and McCulloch Properties, 
1 979.Master Drainage Control Study for Fountain Hills, 
A t ,  with Channel Cross Sections, and 100-year Storm 
Data. Scale: 1 " = 650' (Approx.) 

Trico International lnc., 6 June 1971. Fountain Hills 13(4) 
Storm Water Retardation Basin #4. As-Built 1 July 1974. 

Trico lnternational lnc., 10 October 1972. Fountain Hills 13(6) 
Storm Water Retardation Basin #6. As-Built 1 July 1974. 

Trico International lnc., 27 July 1972. Fountain Hills 13(7) 
Storm Water Retardation Basin #7. As-Built. 

Trico lnternational lnc., 1 December 1972. Fountain Hills 13(1 1 )  
Storm Water Retardation Basin # 1 I. 

Trico lnternational lnc., 25 August 1972. Fountain Hills 13(36) 
Storm Water Retardation Basin #36. As-Built 1 July 
1974. 

Anderson-Nelson Inc., 1 989. Fountain Hills Improvement 1 4 
Project #8: Palisades Boulevard Paving Plans. 
Scale: Horizontal 1 " = 20 ', Vertical 1 " = 4 '. 
Anderson-Nelson Inc., 1 989. Fountain Hills Plat #60 1 -C 
Off-Site Storm Drain Improvements. See File I.D. 34. 
Scale: Horizontal 1 " = 20 ', Vertical 1 " = 4 ' .  

Anderson-Nelson Inc., 1988. Drainage Plan and Catch 
Basin Detail for Wendover Drive and Stancrest Drive 
Drainage, Fountain Hills, AZ. 
Scale: Horizontal 1 " = 20 '. 
Town of Fountain Hills, Undated. 
Fountain Hills Index Map. No Scale Given. 

P & D Technologies, 4 April 1992. Town of Fountain 
Hills Street Paving Project East of Fountain Hills Blvd. 
Scale: Horizontal 1 " = 40 ', Vertical 1 " = 4 ' 

Stanley Consultants, Inc., 1 April 1992. Town of 
Fountain Hills Street Paving Project West of Fountain Hills 
Blvd. 
Scale: Horizontal 1 " = 40 ', Vertical 1 " = 4 '. 



6.6 (continued) 

GCA Map 

KAM Map 

GIs Consultants of Arizona, December 1992. 
Topographic map of project study area prepared by 
Rastor Scan and Vector conversion of USGS Quadrangle 
maps to AutoCAD format. Scale: Horizontal 1 * = 
1000'. 

Kenney Aerial Mapping, Preliminary. Topographic map of 21 
Section 10, T3N, R6E, and digital test cross sections. 
Also, plots of field check cross sections. 

MCDOT Plans Sverdrup & Parcel and Associates, Inc., May 1981. 
McDowell Mountain Road Grading and Drainage Plans. 
Project No. 68030. As-Built 27 October 1982. 
Scale: Horizontal 1 " = 1 OO', Vertical 1 " = 10'. 

MCDOT Plans Maricopa County Highway Department, 23 March 1984. 23 
McDowell Mountain Road Construction Plans, Project No. 
68254. As-Built 6 May 1985. 
Scale: Horizontal 1 " = 1 OO', Vertical 1 " = 10'. 

F. Hills Plans P&D Technologies, June 1992. Town of Fountain Hills 24 
Street Paving Project East of Fountain Hills Blvd. Revised 
sheets 8 and 11. See File 1.D. 18. 
Scale: Horizontal 1 " =40', Vertical 1 " =4'. 

F. Hills Plans Stanley Consultants, Inc., 1 April 1992. Town of 
Fountain Hills Street Paving Project West of Fountain Hills 
Blvd. Revised Sheets 8 and 20. See File I.D. 19. 
Scale: Horizontal 1 " =40', Vertical 1 " =4'. 

F. Hills Map 

F.  Hills 

F.  Hills 

Town of Fountain Hills, 3 November 1992. Plat Map. 
Sections 4- 1 1, 14- 17,20-23, and 26-29, T3N, R6E, 
G&SRB&M, Maricopa County, Arizona. 
Scale: Horizontal 1 " = 800'. 

Map Maricopa County Parks and Recreation, 1962. 
Topographic Map of McDowell Mountain Park, Sections 
1-36, T4N, R6E, G&SRB&M, Maricopa Co.. Arizona. 
Scale: Horizontal 1 " = 1000'. Contour interval = 10'. 

Map Maricopa County Parks and Recreation, 1962. 
Topographic Map of McDowell Mountain Park, Sections 
19-36, T4N, R6E, G&SRB&M, Maricopa County, Arizona. 
Scale: Horizontal 1 " =400'. Contour interval = 10'. 



6.6 (continued) 

Source 

F. Hills Map 

A-N 

A-N 

FCDMC Plans 

FCDMC Plans 

A-N Plans 

F.  Hills Doc. 

F. Hills 

F. Hills 

ADWR Doc. 

Doc. 

Doc. 

ADWR Doc. 

Pescr i~t ion 
I.D. 

Maricopa County Parks and Recreation, 14 August 1962. 29 
Aerial Photographs of  McDowell Mountain Park, Sections 
1-36, T4N, R6E, G&SRB&M, Maricopa County, Arizona. 
Scale: Horizontal 1 " = 800'. 

Kenney Aerial Mapping, 19 July 1972. Topographic 
Maps of Sections 5-8, 17, and 31, T3N, R6E, 
G&SRB&M, Maricopa County, Arizona. Scale: 
Horizontal 1 " = 1 OO', Contour interval =4' with 2' 
supplementals. Kenney Aerial Mapping project number 
691 003. 

Kenney Aerial Mapping, undated. Topographic Maps of  
Portions of Sections 9 and 10, T4N. R6E. G&SRB&M, 
Maricopa County, Arizona. Scale: Horizontal 1 " =40', 
Contour interval = 1 '. Kenney Aerial Mapping project 
number 891 028-1. 

Coe & Van Loo, 8 February 1993. Golden Eagle Park, 32 
Master Plan - Phase 1 Improvements. Scale: 1 " = 50'. 

Coe & Van Loo, 5 May 1993. Golden Eagle Park, Phase 
1 lmprovements, Scale: 1 " = 30'. 

Anderson-Nelson, Inc., 13 June 1988. F. H. Plat 601-C 
Paving Improvements, Sheets 7 and 8 of 10. 
See File I.D. 15. Scale: Varies. 

Anderson-Nelson, Inc., 24 June 1991. Hydrology Report A 
for Mirage Resort Casitas. A 1.2 acre condominium 
development at Fountain Hills Blvd. and Oxford Wash. 

Vernon Swaback Associates, 23 July 1992. Town of 
Fountain Hills Land Use Elements General Plan. 

Town of Fountain Hills, Undated. Preliminary Zoning 
Ordinance. 

Arizona Department of Water Resources, June 1980. 
Dam #6 /AD WR 7-39) Phase I Inspection Report #0075, 
National Dam Safety Program. 

Trico International, Inc.. Undated. Dam #6 (ADWR 7-39) E 
Engineering Calculations, Computer Hydrology, and Cost 
Estimates. 



6.6 (continued) 

7- 

ADWR Doc. 

& 
I.D. - 
F Arizona Department of Water Resources, July 1980. 

Dam # l  1 (AD WR 7-40) Phase I lnspection Report 
#00167, National Dam Safety Program. 

ADWR Doc. Trico International, Inc., December 1972. Dam #11 
(AD WR 7401 Engineering Calculations, Computer 
Hydrology, and Cost Estimates. 

ADWR Doc. Arizona Department of Water Resources, June 1980. H 
Dam #36 (AD WR 7-38) Phase I lnspection Report 
#00074, National Dam Safety Program. 

ADWR Doc. Trico International, Inc., October 1972. Dam #36 
(AD WR 7-38) Engineering Calculations, Computer 
Hydrology, and Cost Estimates. 

ADWR Doc. Cox, G.D., November 1972. Dam #36 (ADWR 7-38) 
Review of Geologic Conditions for Fountain Hills Dam 
#36. 

ADWR Doc. Trico International, Inc., May 1972. Dam #7 //ADWR 7- 
32) Hydraulic Calculations and Computer Hydrology. 

U.S. Army Corps of Engineers, Los Angeles District, 
August 1972. Dam #4 (ADWR 7-33) Phase I lnspection 
Report #03AZ001 1, National Dam Safety Program. 

ADWR 

ADWR Doc. 

ADWR Doc. 

Trico International lnc., August 1972. Dam #4 1ADWR 
7-33) Hydraulic Calculations and Computer Hydrology. 

Howard, Needles, Tammen, and Bergendorf, April 1991 . 
Dam #4 (AD WR 7-33) Miscellaneous hydraulic 
calculations for the modification of the emergency 
spillway (not in report format). 

ADWR Doc. Arizona Department of Water Resources. 16 January 
1990. Dams No. 4, 6, 7, 11, and 36 Dam Safety 
lnspection Report. This report is typical of previous 
years. 

ADWR Doc. Arizona Department of Water Resources. Dam #4 
(AD WR 7-33) Miscellaneous correspondence and 
calculations regarding principal and emergency spillway 
modifications. 

ADWR Trico International, Inc., 25 August 1975. Design 
Calculations for Trash Rack Modifications Retardation 
Structure Nos. 4, 6, 7, 19 and 36, Fountain Hills, AZ. 
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Source 

ADWR Doc. 

F. Hills Doc. 

F. Hills Doc. 

A-N DOC. 

F. Hills Doc. 

FCDMC Doc. 

AMC 

F. Hills Doc. 

F. Hills Doc. 

SCS Doc. 

Anderson-Nelson. Inc.. 6 July 1989. Dam #4 (ADWR 7- 
331 Fountain Hills Structure #4 - Sewer Line Proposal. 

File - 
I D .. 
R 

Standage & Associates Consulting Engineers, 2 July S 
1 992. Mirage Resort Casitas Condominium 
Development. Letter with attachments regarding channel 
modifications. 

Anderson-Nelson, Inc., 31 August 1991. Mjrage Resort 
Casitas Drainage Study. Response to Town review 
comments, with attachments. 

Anderson-Nelson, Inc., undated. Monument U 
Descriptions, Fountain Hills Mapping, High Altitude Aerial 
Panels. (refer to Map 1 1. 

Town of Fountain Hills, 20 November 1991. Bench mark 
and coordinate data list for local coordinate system. 

Tudor Engineering, March 1992. Preliminary McDowell 
Mountain Road Initial Drainage Report. Project No. 
6881 211 991 -1 4. 

Aerial Mapping Company, Inc., 10 December 1992. 
Aerial Photographs of Fountain Hills Area. Scale: 
Horizontal 1" = 1760'. 

Anderson-Nelson, Inc., 1991. Fountain Hills Aerial 
Control, Street Paving Project, Vertical Control. 

Anderson-Nelson, Inc., 1991. Fountain Hills Aerial 
Control, Street Paving Project, Horizontal Control. 

U.S. Soil Conservation Service, April 1986. Soil Survey 
of Aguila-Carefree Area, Parts of Maricopa and Pinal 
Counties, Arizona. 



6.6 (continued) 

Source lun% 

Map USGS 

Descriotion File - 
I.D. - 

U.S. Geological Survey. USGS 7.5 minute quadrangle Flatfile 
maps, and orthophotos, as follows: 

Granite Reef Dam: 1964,1962 photo date, 1974 photo 
revised, 20' contour interval (CI), 10' 
supplementary CI (SCI). Orthophoto 
dated 1971. 

McDowell Peak: 1965,1962 photo date, 1982 
photorevised. 20' CI. Orthophoto 
dated 1971. 

Sawik Mountain: 1964,1962 photo date, 1982 
photorevised. 20' CI, 10' SCI. 
Orthophoto dated 1971. 

Fort McDo well: 1964,1962 photo date, 1974 
photorevised. 1978 photo inspected, 
20' CI, 10' SCI. Orthophoto dated 
1971. 



SECTION 7: CROSS-REFERENCE AND LABELING INFORMATION 

Not part of this report. 



SECTION 8: DRAFT FLOOD INSURANCE STUDY REPORT 

See Appendix G. 



APPENDIX A 

Elevation Reference Marks 



ID Nurn. ELEV (ft) DESCRIPTION 

1 -A 1544.63 Top of Brass Cap set by G.L.O., Southeast of the intersection of Grande 
Boulevard and El Pueblo Boulevard, at the intersection of the South line of 
Section 11, Township 3 North, Range 6 East, and the West boundary of the 
Fort McDowell Indian Reservation. 

Top of Brass Cap, at a point of curvature of center line of La Casa Drive, 
approximately 80 feet West of Del Cambre Avenue, being in the Southwest 
114 of Section 11, Township 3 North, Range 6 East. 

Top of Brass Cap on centerline of Deerskin Drive, approximately 190 feet 
Northeast from the intersection of Deerskin Drive and Escondido Drive, being 
in the Northwest 114 of Section 11, Township 3 North, Range 6 East. 

Top of Brass Cap, at point of curvature of centerline of McDowell Mountain 
Road, approximately 80 feet North of the South line of Section 3, Township 
3 North, Range 6 East. 

Top of Brass Cap, at Station 41 +33 on McDowell Mountain Road, 
approximately 185 feet West of Escalante Wash, being in the Southeast 114 
of Section 2, Township 3 North, Range 6 East. 

Top of Brass Cap set by G.L.O., stamped 1/16 Section 1 and 12, located 
approximately 36 feet East of the Southwest corner of Section 1, Township 
3 North, Range 6 East. 

Brass Cap in concrete at center of Northeast curb return at Southeast corner 
of intersection of San Marcus and El Pueblo Boulevard, being in the Northeast 
114 of Section 11, Township 3 North, Range 6 East. 

Top of Brass Cap at  intersection of Vallecito Drive and Rosita Drive, being in 
the Southeast 114 of Section 11, Township 3 North, Range 6 East. 

Top of Brass Cap in concrete at the middle of Northeast curb return at 
intersection of Fountain Hills Boulevard and Kings Way, being in the 
Northeast 114 of Section 10, Township 3 North, Range 6 East. 



ID Num. ELEV (ft) DESCRIPTION 

2-8 1619.45 Top of Brass Cap at the intersection of Saguaro Boulevard and Sterling Way, 
being in the Southwest 114 of Section 11, Township 3 North, Range 6 East. 

Top of Brass Cap at the center of the cul-de-sac at the West end of De Anza 
Drive, being in the Southwest 114 of Section 11. Township 3 north, Range 6 
east. 

Top of Brass Cap at center of cul-de-sac at the South end of Arrow Drive, 
near the Southwest corner of Southeast 114 of Section 10, Township 3 
North, Range 6 East. 

Top of Brass Cap in concrete at middle of Southeast curb return at the 
intersection of Fountain Hills Boulevard and Edgeworth Drive, being in the 
Southeast 114 of Section 10, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Hampstead Drive and Bainbridge 
Avenue, being in the Northwest 114 of Section 10, Township 3 North, Range 
6 East. 

Top of Brass Cap at the intersection of Glenbrook Boulevard and Tanglewood 
Court, being in the Northwest 114 of Section 10, Township 3 North, Range 6 
East. 

Top of Brass Cap at the intersection of Mountainside Drive and Lost Hills 
Drive, being in the Northwest 114 of Section 15, Township 3 North, Range 6 
East. 

Top of Brass Cap at a point of tangency on Cavern Drive approximately 430 
feet Northeast of the intersection of El Lago Boulevard and Cavern Drive, 
being in the Northeast 114 of Section 16, Township 3 North, Range 6 East. 

6-C 1869.71 Top of Brass Cap at a point of tangency on Sunflower Drive, approximately 
80 feet Southeast of the intersection of Palisades Boulevard and Sunflower 
Drive, being in the Northeast 114 of Section 16, Township 3 North, Range 6 
East. 



ID Num. ELEV (ft) DESCRIPTION 

6-D 1730.12 Top of Brass Cap at the intersection of Palisades Boulevard and Golden Eagle 
Boulevard, being in the Southeast 114 of Section 9, Township 3 North, Range 
6 East. 

Top of Brass Cap at the intersection of Blackbird Drive and Audubon Place, 
being in the Southeast 114 of Section 4, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Golden Eagle Boulevard and 
Bainbridge Avenue, being in the Northeast 114 of Section 9, Township 3 
North, Range 6 East. 

Top of Brass Cap at the intersection of Golden Eagle Boulevard and Aspen 
Drive, being in the Southeast 114 of Section 4, Township 3 North, Range 6 
East. 

Top of Brass Cap at the intersection of Golden Eagle Boulevard and Nyack 
Drive, being in the Southwest 114 of Section 4, Township 3 North, Range 6 
East. 

Top of Brass Cap at the intersection of Kipling Drive and Runyon Place, being 
in the Southeast 114 of Section 4, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Marathon Drive and Greene Valley 
Drive. being in the Northeast 114 of Section 5, Township 3 North, Range 6 
East. 

Top of Brass Cap at the North end of Marathon Drive cul-de-sac, being in the 
Northeast 114 of Section 5, Township 3 North, Range 6 East. 

Top of Brass Cap at a point of curvature on the centerline of Aspen Drive, 
approximately 700 feet Southeast of the intersection of Aspen Drive and 
Sourdough Place, (opposite 16644 N. Aspen Drive), being in the Northwest 
114 of Section 4, Township 3 North, Range 6 East. 

Top of Brass Cap at the West end of Grassland Drive cul-de-sac, being in the 
Northwest 114 of Section 4, Township 3 North, Range 6 East. 



ID Num. ELEV (ft) DESCRIPTION 

10-A 1982.50 Top of Brass Cap at the intersection of El Lago Boulevard and Palisades 
Boulevard, being in the Northwest 114 of Section 16, Township 3 North, 
Range 6 East. 

Top of Brass Cap set in concrete on the East side of Longmont Wash 
approximately 30  feet South of Fountain Hills bench mark #295, being near 
the Southwest corner of Northeast 114 of Section 9, Township 3 North, 
Range 6 East. 

Top of Brass Cap set by G.L.O., stamped elev = 2026.82 (Fountain Hills 
bench mark if2401 and located approximately 300 feet West of the 
intersection of Thistle Drive and Palisades Boulevard and approximately 40 
feet North of Palisades Boulevard, being the West 114 corner of Section 16, 
Township 3 North, Range 6 East. 

Top of Brass Cap set in concrete located S 89'52'21" W 1618.00 feet of 
bench mark 12-A, being in the Northeast 114 of Section 17, Township 3 
North, Range 6 East. 

Top of Brass Cap set by G.L.O., (Fountain Hills bench mark #252), being the 
Common corner of Sections 8, 9, 16 and 17, Township 3 North, Range 6 
East. 

Top of Brass Cap set by G.L.O. (Fountain Hills bench mark #299) being the 
West 114 corner of Section 9, Township 3 North, Range 6 East. 

Top of Brass Cap set by G.L.O. (Fountain Hills bench mark #302) at the 
intersection of Sierra Madre Drive and Zapata Drive, being in the Southeast 
114 of Section 5, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Sierra Madre Drive and Lorma Lane, 
being in the Northwest 114 of Section 9, Township 3 North. Range 6 East. 

Top of Brass Cap in concrete at North end of East headwall of box culvert in 
Zapata Wash at Montezuma Boulevard, being in the Northeast 114 of Section 
8, Township 3 North, Range 6 East. 



ID Num. ELEV (ft) DESCRIPTION 

13-8 1954.42 Top of Brass Cap in concrete in rock outcrop on West side of Montezuma 
Boulevard and North side of Montezuma Wash, being in the Northeast 114 of 
Section 8, Township 3 North, Range 6 East. 

Top of Brass Cap (Fountain Hills panel point #203 elev = 2092.98) at the 
intersection of Golden Eagle Boulevard and Cerro Alto Drive, being in the 
Northeast 114 of Section 5, Township 3 North, Range 6 East. 

Top of Brass Cap located on the South side of Golden Eagle Boulevard, 
approximately 2300 feet Easterly from the intersection of Montezuma 
Boulevard and Golden Eagle Boulevard, being in the Northwest 114 of Section 
5, Township 3 North, Range 6 East. 

Top of Brass Cap in concrete on parcel 36, approximately 350 feet 
Northwesterly of intersection of Montezuma Boulevard and Cholula Drive, 
being in the Southwest 114 of Section 5, Township 3 North, Range 6 East. 

Top of Brass Cap in concrete located on the Southwest side of Ramon Drive, 
approximately 210 feet Southeast of the intersection of Cholula Drive and 
Ramon Drive, being in the Southwest 114 of Section 5, Township 3 North, 
Range 6 East. 

Top of Brass Cap in concrete, N37'15'03"~ 1013.30 feet from center of 
cul-de-sac at station 15 + 09.47 of Blue Jay Place, being in the Southwest 
114 Section 3, Township 3 Nonh, Range 6 East. 
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NOTE: 

The following survey was performed 
by George V. Sabol Consulting 
Engineers, Inc., for: 

Culvert C523 (McDowell Mtn. Road 
@ Caliente Wash). 











APPENDIX C 

Manning's n value Determination Calculations 

1 2 
Bed Material 

Looking upstream or 

downstream at main channel 

3 4 
Left Overbank looking Right Overbank looking 

upstream or downstream upstream or downstream 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Fountain HiUs North Flood Delineation Study 
Stream: A m  Wash 

Location: Reach AR1 
Photo No.: AR1 - 1, 2 3 and 4 

Section Description: Riprap-lined channel in-fiqd with 1"-2' gryel, D50 = lo"*. Some brush in the 
channel. Use Large vegetation adjustment m werbanks. 

Left 
Overbank 

0.025 

0 . m  

0.09 

Channel Conditions Manning* n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of O ~ c t i o n  

Vegetation 

Variations in Channel C m  
Seaions 

Degree of Meandering 

n = 

Channel 

0.045 

0 . m  

0.047 

use 0.050 

nb 

nl 

n2 

n3 

n4 

m 

Coarse G m l  

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Sevzm 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

very Latge 

Gradual 

Occ. Alt. 

Freq. Alt. 

Minor 

Appreciable 

S m r e  

(nb+nl+nZ+n3+n4)m 

Right 
Overbank 

0.025 

0 . m  

0.050 

,030 - ,050 

,040 - ,070 
.000 

,001 - ,005 

,006 - ,010 

,011 - .m 

.WO - ,004 
,005 - .015 

MO - ,030 

,040 - .om 
.m - .OIO 

.010 - .025 

.o - .om 

.OM - ,100 

.WO 

.001- ,005 

,010 - .015 

1.00 

115 

1.30 





DETERMINATION OF MANNING'S KOUGIINESS COEFFICIENTS UY FCDMC METNOD 

Project: Fountain IIiUs Nortll Flood Delineation Study 
Stream: Arrow Wash . . . . . .  -L 

Locatio~l: llcncll AR2 . .- 
, . .  Photo No.: A112 - 1, 2,D and 4 < ; A ,  .- - 

Section Description: Llcd matcrlal is ravel and cobbles. ~~erba~!al!ks ha& a medium dense cover 
oI trees and br&. Use Large veyetatlon adjustment m werbanks. 

I Channel Condilions 

Coorse GrmI 
Cl~snncl Matcrial 

Cobbtc 

Dcgrec of lncgularity Minor 

Moderate 

I 
Ncgligiblc 

I 

I Small 

MsnningS n Adjustment  en Channcl Nghl 
OMrbank OMrbank 

I I I 

R - . -  
.001- .ws Yarialion: in Channcl C m s  

Seaions ,010 - .015 I I I 
11 I Minor I I 1.00 I I I 11 



I-ookir~g ~O\YIISIIC;IIII lrorn Cilvcrn Drive. 



1)ETERMlNATION OF MANNING'S ItOUGIINESS COEFFICIENTS UY FCDMC METIIOI) 

L 4 Project: Founlain Hills Nort l i  Flood Delineation Study 
Stream: Ashbrook Was11 

Location: Itcach AS I 
Pliolo No.: AS1 - 1, 2,,3 ?, 5 ant1 6 

Section Description: Ucd itlaterra[ rs sand, gravel aitd cobblcs. 0vclb;lnks have brush and trees, 
use Lnrge Vegetation adjustment i n  overbanks. 

Cuurne Grnvel 
Cltanncl Malcrinl 

Cubblc nb 

t llouldcr 

Stnoolh I 

Degree or Imgularity 1-1 n l  

Scwm 

I Ncgligibic I 

Vcgclalion 

I Small 1 

Very Lngc 

Variations in Cltanncl Cms 
Scdions Freq. All. 

I I 

I Minor I 
rn 

Degm 01 Meanckring Appreciable 

S m r e  

n - (nb+nl+n2td+n4)1n 

* 
0.078 0 057 

U x  U.W Use U.lXkJ 

IUg111 
Ovcrbaak 

0.0B 

0.005 

0.045 

0.078 

use  0.IIW 







DETERMINATION OF MANNING'S ROUGIINESS COEFFICIENTS UY FCIIMC MI51'110U 

Project: Fountain Hills North Flood Delineation Study 
Stream: Asbbrook Wash 

Loca t ion: Rc:~cl~ AS2 
I'l~olo No.: AS2 - I, 2,,3 : I I I~ I  4 

Section Dexriptiorl: lletl m;lterri~l is coarse ~ri~vel with dense trees in p i n  cl~annel. ,Overbank 
has dense trees and bruh. Use Very L a r ~ e  Vegetative adlustment m channel - - 
and werbanks. 

Chonncl Malcrlal 

Dcgrcc of lrrcgularily 

Effcas or Obslruaion 

Vurialions In Chonncl CNU 

Dcgrcc or Meandering 
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DliTEIIMINATION OF MANNING'S ItOUGIINESS COEFFICIENTS UY FCDMC METIIOD 

Project: Fountain Ilills Nortll Flood Delineation Study 
Stream: Ashbrook Wash 

1,ocalion: Itciicli AS3 
l l t  I . :  AS3 - I, 2,,3 and 1 

Section Description: Ucd ~ilatcrral is iravcl and cobbles, main channel relative1 clear of trees. 
Oyerbaak has a Qense cover of trees and brush. Use Very &rge Vegetation 
adjustment in werbank. 

Channcl Malcrial 

Degme of Irregularity 

Elleas or Obsl~aion 

Vuriatiunr in Channcl Cmss 

Dcgmc of Meandering 
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1)ETERMINATION O F  MANNING'S ItOUGIINISSS COEFFICIENTS UY FCDMC METIIOD 

Project: F o ~ ~ n l a i n  Ilills Nnrlh Flootl Deli~lention Study 
Strcpn:  Asl11)rocik W ~ s l l  

Imiltlorl: I(cilcll AS4 
I'lloto No.: AS4 - 1 ant1 2 

Section Descriptroo: Bed material is ravel a n d  cobbles. This reach has concrete side slopes on 
right overbank. 8se Medlurn Vegetation adjustment III left overbank. 

Channcl Condidons Manning5 n Alljustmeal LcIt Channel Right 
Ovcrbank Ovcrbank 

I I 
Coarro Cirnvel 0.018 

Chnnncl Millorial 
Coltblc nb ,030 - ,050 I 0.030 1 0.035 I I 

I I I Boulder ,040 - ,070 I 
Smooth I .OW I I 1 

Ellcclr of Olntruclion Minor 

< .  l-4 Applrciablc 
" 

I Vcgelation 

I t Vcry Largo 

Gradual I 

I Variations in Channel Cmu Occ. 1\11, 
Senions Fma. All. 

I I 

I Minor I 





1)ISTEIIMINATION OF MANNING'S IlOUGllNESS COElrlrlClENTS IIY FCIIMC MKI'IIOI) 

I'rojecl: Fo1111tain Ilills Norlli Flood Delineation Study 
Stream: Asbbmok Wasli 

Loc:llion: Reilcli AS5 
I'llolo No.: AS5 - 1, 2,,3 i~nd 4 

Section Description: lled nii~ter~aj i~~relnlivcly syoolli ,clay. O\lerbaoks l~avc moderately dense 
brusl~. Use Med~um Vegelat~on adjustment in overbank. 

Degme of lrnylarily 

EKcclr of Obslrualun 

/ . . /  , . . .. 

Varialionr in Channcl Cmm 

Degree of Meandering 



ASS 
:'!!:L,;.a,.' .. . 



DETERMINA'I'ION OF MANNING'S ItOUGIINESS COEFFICIENTS UY FCIIMC METIIOI) 

Project: 
, S t r e p :  

Lrxalloll: 
I'llolo No.: 

Seclion Descril~tion: 

l ioonlain Hills Nor111 Flood Delineation 
Ashbrook Wash 
I ~ c i ~ c l ~  AS6 
AS6 - 1, 2, 3 ~IIICI 4 
Ucd me!erial i? coW~les., Overbnnks ltnve 
Vegelat~oit adjuslntent ln werbank. 

Study , : . . . . - ~  . 
. . , 

-*:,A 
- .. 

. . 

medium density brush. Use Medium 

I 

Smoolh 

. . . .  . . ~ . .  . . . . 

Degmc 01 Irmgularily Minor 

Moderale 

Smn: 

Negligible 

nllcds or OMrudion Miner 

Apprecial~lc 

'. fsq- :>.,. , . I, : 
. . 

. . . ~ , ,  
,; 3: , : .,,: !..,., ( i , ,  , .,:. , .  , . . 
i, 

' 
;Ei 

c . . 
. ?  .., : . 

r 

,. 

I smrc 

Small 

I I I I I H . ,- 
L a w  ,075 - ,050 I 9. 

. ' . ::-&- 

I I I 
asn - .I~I P. . . . 

I ma I I I 

.. . . i .. . . ,, . . . , . . . .  
8 ,  : 

: k:+. ',? . ~ 

Usc iI.04.5 

Channel Conditions 

Variations in Cllanncl CNS 
Sections 

Degree or Mcandcring 

CDanncl Malcrlol 
Coorsc C i r m I  

CaLblc 

Ilouhlcr 

Manningk n Adjmslmcnt 

VCC. AIL 

Frcq. All. 

Minor 

Appwiable 

Scven 

~ c n  
Overbank 

0.030 ,,I, 

n .; (nbtnl+nZtd+n4)1n 

,030 - .OW 

,040 - ,070 

n4 

m 

Channel 

0.035 - 

0.055 

Right 
Overbank- 

0.0JIl 

,001 - aos 
,010 - .015 

1.m 

1.U 

130 

0.043 

la 

0.U60 

1.0 1.0 

. -- 





IIETEIIMINKTION OF MANNING'S KOUGllNESS COEFIrlClENlS DY FCIIMC ME'rIIOI) 

, , . Project: k c ~ n t a i n  flills Norlll Flood Delineation Study " " I I' 

Stream: llnlbon Wash ~. , '- " Localion: Iteacll UAl ~ . ,  . - . . 
.. 

+. 
IJlloto No.: IIAI - 1, 2,D and 4 

i. ,.,, . ,.. f"'t Section Description: Bed male r~a l  is gravel and soil. Use Large vegetation adjustment in cl~annel .I 
. ,,. and overbank. 

I Channel Condiliona Manningk n Adjuslmcnt LEn 
Overbank 

I I I 

I I 
Smlc .WO - au, 
Small I ,002 - .ulo I I I I 

Cllanncl Malcrlnl 

Cflcds of Obslrudlan 

I Varialions in Channd C m  
Sccriohl 

Channel 

Cnnrsc Cirlnncl 

Cebblc 

Uouldcr 

Smooth 

Right 
Overbank 

nb 

Negligible 
- 

Minor 

Apprecinltle 

0.025 

,030 - .050 

$40 - ,070 

.W 

De-o 01 Meandering 

n2 

0.028 

.W - .OW 

.IU5 - ,015 

a20 - .030 

Minor 

Apprccioble 

Sewm 

0.025 

m 
1.00 

1.15 

130 





UETERMINA'I'ION OF MANNING'S IlOUCtlNESS COEFFICIENTS IIY FCDMC METIIOI) - 
: L Y 

." Project: Fountain Hills Norlll Flood Delineation Study 
: ? .  x"-/ , ' . .  . , 

L Stream: Uallx1n Wash 
- Locnliol~: llcncl~ M2 

'.%. Pliolo No.: DA2 - 1, 2, 3 and 4 
' - -  . . Section Descript~on: Ued material is cobbles and gravel. Use Large vegetation adjustment in . 

. . :. , < ,&,. --- :~! werbank. -- 
c 

X 
:L, 

P Channcl Condilions 

I Coarse Gravel 
Channel Malerial 

Cebblc 

Manning5 n Adjustment Lcll Channel Itighl 
Overbank Overbank 

I I I I I 
1 Minor I 1.00 I I 1.0 1 

I m I I 1 
Dcgrcc of Meandering Apprcciablc 1.15 

130 I I 1 





DETERMINATION OF MANNING'S UOUGIINIBS COEFFICIENTS UY FCDMC METIIOD - .- .. 
pi: 

. . 
i. . , 

: * . .  Project: Fonntain Hills North Flood Delineation Study - ' -  , .  , .  ' ": . 
Slream: Dalboa Was11 i s  ! a,. .. :, . . 

Lncnlion: Ileach DAB . , -  . s ~ , ?  !. . ,.. - ,  , .. - .  .. ,. ~. 
. - ,  I'l~oltr No.: 1M3 - 1, 2,,3 ;!la1 4 77'2 . :$+.:.. . , :7 ,. . , ~. ' . ,-din c.ho @ ? e l  *?tmAe/x : ' : .  2! 

Section Description: Ued lnalerlal 1s gravei'a"d cobbIeg. 0verCanks Lave dense kees and brush. 
;':. #< - "~  3 / - 6 ( ~ ( 4  117 1 ll,wJh duv &ants, Use Large vegetation adjustment in werbank. 
.;,. , 2 '  -. . . 

. I 



F"" .r\l.';,\. (, .. ," 
ry 8 ' 4 .  . .?<:&- t 1:; ".db 

..A"-. -~.52=1(2>. 
, ib -... "l .-.. 

:::::::.m\ 
;::::~::$,7; 

. >,:.4' 
.".I". ..I.. .*.-*---. 



Illi,'~ERMINA'I'iON OF MANNING'S ItOUGIINESS COEKFICIENTS UY FCIIMC METIIOI) 

L 4 . . ~ ~. 
. - , %  > . ~  Pmject: Fountain Hills Nortl~ Flood Delineation Study : .i..: , 

Slffiin~: C;\lrentc W~ISII . $..,.. 

'F .: . . .. -,\ -. Loeation: Rencl~ CAI - .. 
.J 

V Pllolo No.: CAI - 1, 3 :ind 4 
Seclion Description: Niitural cleser! on indi:!n Rescrvitlion. Bed material is grml and cobbles. Dense 

vegetation adjustment 111 overbanks. Use Large vegetat~on on werbanks. 

Degnc of I ~ u l a r i t y  

Olfects of o b s l ~ d i o n  

Vltrialions in Channel Cmrs 

D e w  of Meandering 





DETERMINATION OF MANNING'S IMUGIINESS COEFFICIENTS BY FCDMC METIIOD 

Prnject: Fountain I1ill.v Nor111 Flood Delineation Study 
Stream: Calienle Was11 

I~rcalioa: lleacll C A 2  
Plloto No.: C A 2  - 1, 2, 3 atl~l 4 

Section Descripl~or: Bed m?ler~al js cobble+ and gravel. Overbank is mediu~n density brush. Use Large 
vegelat~o~i atlpstment in werbanks. 

Effects of Obsl~aim 

Degree of Meandering 





DETEIUvlINATlON OF MANNING'S KOUCIiNESS COEFFICIENTS BY FCDMC MISTIIOD 

Project: Fountain Ilills Nortll Flood Delineation Study 
S t r ep :  Caltente Wash 

I :  Rcrcll C A B  
I'l~ola No.: CAB - 1, 2, 3 i~nd 1 

Seclion Description: IJed pialer~al is wive1 and cobbles will1 isolaied boulders. Oyerbnnks have medium 
density lrees an $ brush. Use Large vegetation ad~ustmenl m overbanks. 

Cl~annel Conditions 

Uoultler 

Dcgme or Irregularity 

Moderale 

Negligible 

t very Lotgo 

Cirndunl 
I I I 

Variations in Cltannol C- Occ. All. .Wl - ,005 
Seclions Fmq. AH. ,010 - ,015 I I I 

I I I I I 

I Minor I 1.W I I I 11 
I I I 

D e p  of Meandering Appnaable 1 1  1 130 I I I 
1.15 





DETERMINATION OF MANNING'S ROUGIINESS COEFFICIENTS UY FCIIMC METIIOD 

Project: Fountain Ilills Norll~ Flood Delineation Study , - 
Strenni: Escalante W ~ I S ~ I  

Lcxatron: Rei~cll US1 - I  

Pllolo No.: El - 1, 2,,3 slit1 4 
Section Description: Ued nlaterral is ravel and eol>bles;.werl>anks h a ~ e f n d i u m  density Ire= and brush. 

Use Large veggektion adjustment in werbanks. 

Channel Material 

Degree or Icregularily 

Vnrintions ill Channel Cmss 

Degne of Meandedhg 





1)~EIIMINATION OF MANNING'S IIOUGIINESS COEPFICIENTS IIY FCDMC hlET1IOI) - Y 
Project: Fountain llills Nor111 Flood Delineation Study 
Slrejlm: Esc;~lanIe Wilsli 

l.oci111011: I Ie i l c l~  US2 
I'llolo No.: US1 - 1, 2,- 3 anti I 

m d U c  b0-1~ 3 +,,cM Scction Description: Dell nlater~al is gravel, col)blcs and isolate? boulders; overhanks Lave medium densc; 
9 o e  af s lep t  t ( ~ * ~ ~ h t -  trees and bruslr. Use Very Large vege ta t lon  adjustment m werbanks. - 

uf- 0~14;- Or:vg , , -  - 

I Channel Conditions Mannit 

I Minor I n l  

Moderate 

Scvem 

Negligil~le 

EIIcctcns of Obstruction Mlnor n2 

Ap~~rccialtlc 

Seven: 

Vegetalion 

Channel llight 
Dvcrbank 

0.035 

I I I 

I Vcry hugc ,050 - .lW 0.U10 0.055 

I Gradual I I .W I I I 
Varialions in Cl~nnncl C m u  Occ. All. n4 .Wl - .U)5 

Scnions Fmq. All. .010 - 015 

Minor 1.W 
m 

Degree 01 Meandering Appreciable 1.15 

Scvem 130 

. ,r ~- 
, - ,  I . . .  I' I ?,.' .,$, ;;> 
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DF~EItMINATION OF MANNING'S ItOUGIINESS COEFFICIENTS BY PCDMC ME3'lIOI) 

L / Z  Project: 1;ountain Ilills Nortl~ Flood Delineation Study , .. . - . +  ~ . ' 

Stre;lni: Emli111te Wilsh . , . .  . .!a. ;. , . ~  Locnt~on: Reacli llS3 - . .  

.. 
I'llolo No.: FS3 - 1, 2, ,3 ~ I I I C I  4 

... Sgtion Description: Iled material is coarse  ravel and qvel; bedrock a t  drop structure. Overbanks . . . ~, have some lrees and brush. Use g d l u m  vegetation adlustment m overbanks. 
'I h 't.. ~. 

Degree of Irregularity 

Ellccts of Ollslrudion 

Varialionr ia Chonncl Cmu  
scclioru 

Degrec of Meandering 



T . 7  . 4 \ 
.-- ...@ 
. .A  .t*i.Yf"( w--*q7: ~ ~ ~ , ! ~ , .  . e ,  . , 
. r.. ... .r '7"d 



DETERMINATION OF MANNING'S ROUGllNESS COEFFICIENTS BY FCDMC MIS'I'IIOI) 

Project: Fountain Ilills North Flood Delineation Study 
Slrennl: Ilesperus Wilsh 

I ~ ~ c a t ~ o n :  I lei~cl~ 1 IE 1 
I'lloto No.: I IEI - I ,  2,&3 :~nd 4 

Section Description: Dcd n~~tcrlnl ,  is cabbies; overbanks have dense trees and brush. Use Large 
~ . .+-. . , 

. , ,  vegetat~on acljust~nent in overhnks. 
. . 

- .  

Degwe 01 Imguiarily 

Ellear of Obsl~clion 

Degree of Meandering 



'I. _.. -. .. . 



I)Fl'EI1MINA'l'ION OF MANNING'S IIOUGIINESS COEFFICIENTS BY PCDMC METIIOI) 

Project: IGuntain Hills Nortli Flood Delineation Study 
S t r ep :  Legend Was11 

Locillroll: Ilach LEI 
I'lioto No.: LEI - 1, 2, 3 :~nd 4 

Section Description: Ued .material is gravel; pverhnks have,medium dense trees and brush. Use 
Med~u~n lo Large vegelat~on iIdju~lIIIent in werbanks. . *. . 

,.7" 

C l ~ a n ~ ~ c l  Mntcriul 

Degree of lrmgulariv 

)I Ellear ol  Obstruction 

I I 
.Gas - ,015 I I 1 

=. AppmciaMc 
; - 

Scvere 

Small 

Vegcrallon Medium Id 

Lame 
vcry Largc 

Grudual 

Varialions in Channcl CNS OEC. All. 114 
Scnionr F q .  All. 

Minor 
L m 

Dcgrcc or Meanclcrlng A p [ ~ d a b l c  

%wrc 

n - ( n I 1 t n l t n 2 t ~ t n 4 ) m  





DETERMINATION OF MANNING'S HOUCIINESS COEFFICIENTS UY FCUMC MLTIIOI) 

Projecl: Fouolain llills Norlh Flood Deli~leation Sludy 
Stream: Oxford Was11 

Lt~nl~or i :  Ilc:~cl~ OX1 
Pllolo No.: OX1 - 1, 2, 3 ;~ntl I 

Section Descriplio~l: Ued ~ a a t c r d ,  is U50=!P riprap in p i i l l  cl~annel. LFII overbayk is landscap+ area 
of condos; r ~ g l ~ t  overbank IS parklng lot and tennrs court with fences subject to 
debris blockage. 

Channel Condilions Manning% n Acljudment 

C h a ~ e f  Material 

Uuuldcr ,040 - .om 
Smoolh .OW 

Dgree 01 Inegularily Minor n l  a01 - .WS 

It I I I 
I Small I a02 - ,010 

I Vcgclalion 

,025 - ,050 

Variations in Channel Cmss 

Dcgrcc ol Mcandcring 

> 
Lcll Channel Righl 

O w b a n k  hrerbank 



),! /, a '. :. " , , .a,,,. 
.I I.. *,..: $ .  * * .  

. . .  .. .;..!. .I. !: \I$;.: *..:;;, bw;r,db 3:;,, . . *.;.L.Y. . $4. ' , 

. \.:: 4, t:; ,A<, <' us-!..,:. . 1 



DETEllMINATION OF MANNING'S ROUCIINIBS COEFFICIENTS UY FCDMC METIIOD 

L & Project: Fountain Hills Nortl~ mood Delinealian Study Strep: Oxford Was11 
. ~ocatton: lteac110~2 , T . . ~. .. : ,:. . 

, .,. 
ii .,.~, ..., -,., . . .~ 

I'ltoto No.: OX2 - 1, 2, 3 iltld 4 - -&.,... .. - , . ,.- 
, , ? . - . .. .. ~ Sectton Uescriplion: IJed rnater~al is ravel and s~nrll rock;. werbgnks l l a y  rnedinm to dense trees and 

, , .+, . = :...,*': *. s. b u s .  Use Me turn lo Large vegetation adjustment m overbanks. 
-. ,":,. .. ,.,. ~.-3 ~.. > . , .,k 

'I . . ,  

* I ,  . , .  .s.- .~ 
. . , . 

. . .  
<-, " , x . '.. 

, . . . 
.. .,,: . . .. . 

:> 
. _ ' '  * 

. .-. 8 . . . . 

Cl~anncl Malcrinl 

Dcgrcc of Ir?gutarily 

Dllcas 01 Obslrudion 

Varhliuna in Cllonnel C R U ~  

Degrcc or Mcandcring 





DETTEKMINATION OF MANNING'S ROUGllNESS COEFFICIENTS UY FCDMC hlETIlOD 
I n 

, I 't' Project: Fo~intain Hills North Flood Delineation Study 
SIre?m: lblrp Wash 

:% , , .#:. Locat~on: Ite;~cl~ TU I 
- :  ' * ' .,,& ' : .,+*' Photo No.: TUI - 1. z1 3 and 4 
, ~ . .  .id. %. - .%. . , Section Description: Bed materlal is gravel and small rock. Left overbnnk is medium dense brush; right 

. . . .E% ,,, , ,:' ?. ' '7. overbank is riprap D50= 12*. Use Medium vegetation adjustment on left overbank.+ . . . . ,- I ,,. , i~ $: ", , - -- 
i -  ... . " ,  ,:. 

Degree or Irregularily 

Eflcas or obslrudion 

Varialiona in Channel Cmrs 
knions 

I'E~. AII. a10 - ,015 

Minor 1.W 
m 

Degrce of Meandering Apprcciablc 1.15 
S L W ~  130 

n - ( n b t n l t n Z t n 3 t n 4 ) m  0.065 0.039 O.Il55 

w e  o,o.] 





l)ln'1311MINA'l'lON OF MANNING'S I1OII(;IINISSS COlC1i1~1CIEN'I'S IIY 1iCI)MC MISI'IIOI) 

I .  Project: I:ount;~itt Ilills Nor111 Flood Deli~teation Study 
Slrepm: 'lIlli11 W;ISII -1-1 w 

I 
I>oaktton: Itencl~ .l.l12 

I'IIOIO NO.: .ru2 - I ,  zI :I IIII(I  4 i/ Section Description: !led miilend is gravel will1 very large wgelalion in v i n  dtannel; dense ve etation 
- ~n chilnncl and overbanks. Use Very Large vegetatton adjustment on over'itanks. 

Degree 01 lrrcgularity 

Elleas ul Obstruclion 

Dcgrcc of Meandering 





DETEIlMINATION OF MANNING'S KOUGllNESS COEFFICIENTS UY FCDMC METHOD 

Project: Fountain llills North Flood Delineation Study 
S t r e ~ m :  n l i p  Waisl~ 

L o w l ~ o n :  Roicli TU3 
P l ~ o t o  No.: 'I'U3 - 1, 2, 3 :itid 4 

Section Dexriplion: Bed m a t e r ~ a l  is cla material will1 some mck and some ye etation; werbank is lighl 
trees and brush. 6se Medium t o  Large vegetation adluskment In werbanks. 

Channd Conditions ManningS 

1 Channel Material 1 ,,,, 

I Boulder I 
I H I 

I Smooth I 
1 ~cgree  of lmgularity 1-1 n l  

Negligible 

Elfccls of Obslrudion Minor 112 

Al~l~~ciablc 
?I .. SNcffi 

- Small 
Vcgaalion Medium n3 

Large 

very Iargc 

Gradual 

brialions in Channel Cmsr Occ. All. n4 
SMions Fwq. 1\11, 

Minor 

I Degree or Meandering Appnciablc 

Channci Righi 
Ovcrbank 

0.020 





APPENDIX D 

HY-8 Output for Special Culvert Routine Verification 





CURRENT DATE: 10-10-1994 
CURRENT TIME: 09:56:50 

FILE DATE: 09-13-1994 
FILE NAME: C622-HZ 

****-**********tt**=tt*n*t**mt*~~t**ttmtmttt**t*t*t~t*~***t**tt~nnnn*~ 

***+**l*IHX+*+**t****t*** FMA CULVERT ANALYSIS f****t**.t*f**ff*f****tt** 

ttt************t+***ttt*tt HY-8, VERSION 4.0 *tt*ttt**IHtn*ttm**- 

*t**nn*ftt****l*wt*n**mttt**tt*f*ttt~t*tt~*t**~r*~~t*ttftm***t*t***t~~**t 

I c I  SITE DATA I CULVERT SHAPE. MATERIAL. INLET 1 u I--------------------------I----------------------------------------------- i 

I L I INLET OUTLET CULVERT I BARRELS 
i 

I V I ELEV. ELEV. LENGTH I SHAPE 
i 

SPAN RISE MANNING INLET I 
I # I (FT) (FT) (FT) I NATERIAL (FT) (FT) n TYPE I 
I I__________________--------IIIIIIIIIIIII-----------------------~----------- 
I 1 11575.82 1574.01 121.01 1 3 CSP 

i 
5.00 5.00 ,024 CONVENTIONALl 

1 2  1 I I 
1 3 1  I I 
1 4  1 I I 
1 5 1  I I 
1 6  I I I 
.i********ttnm*n*ttn**m~*~~~**ttttt*t**t***.t~~m~nnt~nxtn*-nt*~ 

* ~ * * * * W * t t t t t t * * t t * f t t t t t * n * * ~ m n t t * n * * n * * - *  

S U W Y  OF CULVERT FLOUS [CFS) FILE: C622-H2 DATE: 09-13-1994 

€LEV (FT) TOTAL 1 2 3 4 5 6 ROAWAY ITR 
1581.00 0 0 0 0 0 0 0 0 1 
1582.37 300 300 0 0 0 0 0 0 1 
1584.80 600 499 0 0 0 0 0 97 6 
1585.40 900 538 0 0 0 0 0 358 3 
1585.83 1200 563 0 0 0 0 0 629 3 
1586.19 1500 584 0 0 0 0 0 907 3 
1586.48 1800 600 0 0 0 0 0 1189 3 
1586.70 2050 612 0 0 0 0 0 1428 3 
1586.97 2400 626 0 0 0 0 0 1765 3 
1587.18 2700 637 0 0 0 0 0 2057 3 
1587.37 3000 647 0 0 0 0 0 2347 3 
1584.06 448 448 0 0 0 0 0 OVERTOPPING 

***tt*sn*****tttt*t*tn*nt*nn***t*******t*** 

*t****#tt****t***t*t****t**t***t**t****ftH****t**ttt**t********tt**t*t******mt*f 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C622-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLOW X FLW 
ELEV(FT) ERRORCFT) FLOW(CFS) ERROR(CFS) ERROR 

1581.00 0.00 0 0 0.00 
1582.37 0.00 300 0 0.00 
1584.80 -0.01 600 3 0.55 
1585.40 -0.01 900 5 0.55 
1585.83 -0.01 1200 7 0.62 
1586.19 -0.01 1500 9 0.59 
1586.48 -0.01 1800 11 0.60 
1586.70 -0.01 2050 11 0.52 
1586.97 -0.01 2400 9 0.36 
1587.18 -0.00 2700 6 0.24 
1587.37 -0.00 3000 6 0.20 

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

<1> TOLERANCE (FT) = 0.010 c2s TOLERANCE (X) = 1.000 
* ~ * t * * * t * * * * * * t * ~ . * t * * * * * r * r * * * . * t ~  

Culvert 
APPENDIX D 

Ashbrook Mash Cross Section 2.428 HY8, Page 1 



CURRENT DATE: 10-10-1994 FILE DATE: 09-13-1994 
CURRENT T I R :  09:56:50 FILE NAME: C622-H2 
~l***.L.t*****tt*.)lttt******************.*******.~~***~~~*.*-"********~*~. 

PERFORMNCE CURVE FOR CULVERT I 1 - 3 ( 5 BY 5 ) CSP 
*******t.t.t*****t*t**t**ttl*t*t******~****)lttt*~-*~.**tl-~****** 

D I S -  HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c fs )  (ft) (ft) (ft) <F4> (ft) ( f t )  ( f p r j  ( f t )  ( fps) [ft) 

****tf..*****t*~******"******.*H"*fttt****tt**tt*******)lttttt~m*tt*~** 

0 1581.00 0.00 5.18 O-NF 0.00 0.00 0.00 0.00 0.00 6.99 
300 1582.37 4.58 6.55 4-FFt 2.73 2.84 5.09 5.00 0.00 6.99 
499 1584.80 7.07 8.98 4-FFt 3.95 3.68 8.48 5.00 0.00 6.99 
538 1585.40 7.65 9.58 4-FFt 4.33 3.82 9.13 5.00 0.00 6.99 
563 1585.83 8.08 10.01 4-FFt 5.00 3.91 9.56 5.00 0.00 6.99 
584 1586.19 8.43 10.37 4-FFt 5.00 3.98 9.91 5.00 0.00 6.99 
600 1586.48 8.72 10.66 4-FFt 5.00 4.03 10.19 5.00 0.00 6.99 
612 1586.70 8.93 10.88 4-FFt 5.00 4.06 10.38 5.00 0.00 6.99 
626 1586.97 9.21 11.15 4-FFt 5.00 4.09 10.63 5.00 0.00 6.99 
637 1587.17 9.41 11.35 4-FFt 5.00 4.12 10.81 5.00 0.00 6.99 
647 1587.36 9.61 11.54 4-FFt 5.00 4.15 10.98 5.00 0.00 6.99 

********tt****.trtt~~*~*~mt~ttt~*t*tN*t)lttt*~tt*t**f**ffmtr+)lttttttttttththththtt 

E l .  i n l e t  face inver t  1575.82 ft El. ou t l e t  inver t  1574.01 ft 
El. i n l e t  throat  inver t  0.00 ft El .  i n l e t  crest  0.00 ft 

**t**t***tttttt**t**Mntttt.***"***t*n**tHf*******-****t*attt***t*tt.ttt*** 

++*** SITE DATA ***** CULVERT INVERT "********** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1575.82 
OUTLET STATION [FT) 121.00 
OUTLET ELEVATION (FT) 1574.01 
NUMBER OF BARRELS 3 
SLOPE (V-FTIH-FT) 0.0150 
CULVERT LENGTH ALONG SLOPE (FT) 121.01 

***" CULVERT DATA ~ w m y  *****n********f*****rr 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

APPENDIX D 
Ashbrmk Wash Cross Section 2.428 



CURRENT DATE: 10-10-1994 
CURRENT TIME: W:56:50 

FILE DATE: 09-13-1994 
FILE NAIIE: C622-H2 

***tt***t*tN*tt**t*****tt*i.*******~~~t**tttt*t~~**tt~**t*Hmttt*t*t**tt**~~ 

.......................... TAILWATER t**tm****t**n**tm*t*t 

t*t********t*tt******r+****t*****+r*t*~********* 

*****ttn*t**tt*+tt*=t***t***t*t**tt*ttt***ttttttt******ttte*nt********t**tt*** 

CONSTANT WATER SURFACE ELEVATION 
1581.00 

WEIR COEFFICIENT 
EMBANIUENT TOP WIDTH (FT) 

** USER DEFINED ROAOUAY PROFILE 
CROSS-SECTION X Y 
COMD. NO. (FT) (FT) 

1 9769.20 1588.20 
2 9815.40 1587.50 
3 9842.70 1586.70 
4 9885.40 1586.10 
5 9927.00 1584.90 
6 9929.00 1584.75 
7 9950.00 1584.73 
8 10006.00 1584.06 
9 10050.00 1584.38 

10 10055.00 1584.30 
11 10061.00 1585.60 
12 10103.10 1586.90 
13 10121.00 1586.70 
14 10138.10 1588.10 
15 10179.40 1588.20 

***t*******C***~*******t*****~*~.~****t*t**t*****t**tt*~*,~*t*Ntr**tt** 

Culvert 
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Ashbrook Wash Cross Section 2.545 



CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:46:20 

FILE DATE: 09-13-1994 
FILE NAME: H07-HZ 

*~nt*******Hnm**ln**'1*n.~*********n***n*********n*~***n~.~~,*~ 

**+*+n******t*+-t** F ~ A  CULVERT ANALYSIS ~**~"'****m*e*w*'*r* 

***+**********'-m++n*** HY-8, VERSION 4.0 **t*****fft*n*lti*-nnnn*** 

***t***n*****tnmmt~*t****~~C*ftt*t*nt**t~tt*~***t~*t*~-~**~~*~*~ttt~*** 

I c I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I I--------------------------I----------------------------------------------- i 

I L ( INLET OUTLET CULVERT ( BARRELS 
i 

I Y I ELEV. ELEV. LENGTH I SHAPE 
i 

SPAN RISE MANNING INLET I 
I X I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
I I__________________--------IIIIIIIIIIIII--~--------------------------------~ 
1 1 11584.98 1584.71 84.00 1 3 WP 5.00 5.00 .024 CONVENTIONALl 

l * * * * * f * * * * * * * m * * * * * * * * * * * * f * t H * * * *  

SlJMMARY OF CULVERT FLOWS (CFS) FILE: M07-HZ DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROAOUAY ITR 
1588.82 0 0 0 0 0 0 0 0 1 
1588.92 70 70 0 0 0 0 0 0 1 
1589.15 140 140 0 0 0 0 0 0 1 
1589.53 210 210 0 0 0 0 0 0 1 
1589.85 280 280 0 0 0 0 0 0 1 
1590.43 350 350 0 0 0 0 0 0 1 
1591.22 420 420 0 0 0 0 0 0 1 
1592.20 490 490 0 0 0 0 0 0 1 
1593.29 560 560 0 0 0 0 0 0 1 
1594.49 630 630 0 0 0 0 0 0 1 
1594.92 654 654 0 0 0 0 0 0 1 
1595.00 658 658 0 0 0 0 0 OVERTOPPING 

*******ttt**t*ttmt~*t~tnt~*tt*tt*t*~*n**n*ttt*t~~**Htnnttt~*~~tnm-*~ 

**=*tt=~t*******-==~***tt~mC*~*ttnmm~*t*tttn*~~~*ttt*ttt*t**n~ttrm*~* 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: M07-HZ DATE: 09-13-1994 

HEAD HEAO TOTAL FLOW X FLOW 
ELEV(FT) ERROR(FT) FLOU(CFS) ERROR(CFS) ERROR 

1588.82 0.00 0 0 0.00 
1588.92 0.00 70 0 0.00 
1589.15 0.00 140 0 0.00 
1589.53 0.00 210 0 0.00 
1589.85 0.00 280 0 0.00 
1590.43 0.00 350 0 0.00 
1591.22 0.00 420 0 0.00 
1592.20 0.00 490 0 0.00 
1593.29 0.00 560 0 0.00 
1594.49 0.00 630 0 0.00 
1594.92 0.00 654 0 0.60 

*********t*~*t******~**~t**t*tttttt*****************.*"******************~*~** 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( X I  = 1.000 
............................................................................ 

Culver t  
APPENDIX D 

Ashbrook Wash Cross Section 2.545 HYB. Page 1 



CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIHE: 10:46:20 FILE NAME: M07-HZ 
****~*****l*t*********tt*~t*****f*mnnnn*~*f******f*.**t***************** 

PERFORHANCE CURVE FOR CULVERT t 1 - 3 ( 5 BY 5 ) CSP 
t * * t t t r l ~ * * * * * t t . ~ t t t t n n t t * t ~ t s * ~ * * = * - t t t t t * * * x * * * * ~ ~ ~ t t * ~ ~ ~ a ~ ~ * * * ~ ~  

DIS- HEAO- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( fps) ( f t )  (fps) (ft) 

ttt******-*t*ttttt********~*ttttm~+*t****~t~ttt~**tttt*t*t***t~-~mntta 

0 1588.82 0.00 3.84 O-NF 0.00 0.00 0.00 0.00 0.00 4.11 
70 1588.92 1.99 3.94 3-Mlt 1.M 1.32 1.35 4.11 0.00 4.11 

140 1589.15 2.87 4.17 3-Mlt 2.74 1.90 2.71 4.11 0.00 4.11 
210 1589.53 3.65 4.55 3-Mlt 3.63 2.35 4.06 4.11 0.00 4.11 
280 1589.85 4.40 4.87 6-FFn 5.00 2.73 4.75 5.00 0.00 4.11 
350 1590.43 5.17 5.45 6-FFn 5.00 3.08 5.94 5.00 0.00 4.11 
420 1591.22 6.01 6.24 6-FFn 5.00 3.38 7.13 5.00 0.00 4.11 

490 1592.20 6.96 7.22 6-FFn 5.00 3.65 8.32 5.00 0.00 4.11 
560 1593.29 8.05 8.31 6-FFn 5.00 3.90 9.51 5.00 0.00 4.11 
630 1594.49 9.31 9.51 6-FFn 5.00 4.10 10.70 5.00 0.00 4.11 
654 1594.92 9.78 9.94 6-FFn 5.00 4.16 11.10 5.00 0.00 4.11 

* * * * * * t * ~ * * * * * m t ~ ~ r m r m t t * * t t ~ m ~ t - m t t t f t m m * t t t ~ t t t * ~ ~ t * x t t * t ~  

El .  i n l e t  face i n v e r t  1584.98 ft El.  o u t l e t  i n v e r t  1584.71 ft 
E l .  i n l e t  throat  i n v e r t  0.00 ft El.  i n l e t  c res t  0.00 ft 

n=ttl****tttt*mtt.ttt*****ntttn*t******************-*-****-*-- 

*+*** SITE DATA *'- CULVERT INVERT **"'*"***** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1584.98 
OUTLET STATION (FT) 84.00 
OUTLET ELEVATION (FT) 1584.71 
NUMBER OF BARRELS 3 
SLOPE (V-FTIH-FT) 0.0032 
CULVERT LENGTH ALONG SLOPE (FT) 84.00 

***** CULVERT DATA SwEW(Y *********-"'*'*- 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AN0 WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

Cu lver t  
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CURRENT DATE: 10-05-1994 
CURRENT TIRE: 10:46:20 

FILE DATE: 09-13-1994 
FILE NAME: M07-H2 

**~*t********************X***t**tt*****t************t****t******tmt*~*** 

*t*tm***************X* TAILWATER *****t***********t***mt 

********t******.**~*tt.t******Ht************.**"~*~~********.~.****-*** 

***f*tt*rt*****ttt*f****tf**tH******tt******t***t****e*t**t**~t~**t****-ttt* 

CONSTANT WATER SURFACE ELEVATION 
1588.82 

ROADWAY SURFACE PAVED 
EMBANKNENT TOP WIDTH (FT) 1 . 0 0  
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1595.00 

Culvert 
APPENDIX D 
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:47:12 

FILE DATE: 09-13-1994 
FILE NAHE: C608-HZ 

i*t~****l~~.l***R~~tt~*ttttn**if~***ttt1.if*m*mntt****~~*t~ttttttt~~ift.n 

*+*******.*+*****-**** FMA CULVERT ANALYSIS ****'**fW*"****'**rn"* 

t****n*******trm++**.r* ~ y - 8 ,  VERSION 4.0 tt*****tt***~t***t**tift 

* * = * * * t * * t t " n * * n t t ~ t t * r n ~ t x ~ n ~ ~ t * t ~ t t t t t * ~ ~ * * ~ r n n m - ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~  

I C I SITE DATA I CULVERT SHAPE, MATERIAL. INLET I ,, I--------------------------I---------------------------------------------- i 
I L I INLET OUTLET CULVERT I BARRELS 

i 
1 V 1 ELEV. ELEY. LENGTH 1 SHAPE 

i 
SPAN RISE MANNING INLET I 

I # I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
I I__________________--------IIIIIIIIIIIII--------------------~----------*---~ 
I 1 11673.19 1672.71 61.50 1 3 RCB 10.00 7.00 .012 CONVENTIONALI 

1 2  I I I 
1 3 1  I I 
1 4 1  I I 
1 5  I I I 
1 6 1  I I 
**t**~**n.~m*nu*~*tt++********iftt*"*n*t****~**tt*.1********~.*if 

*tt.w**t**tt*n--=***tfm*H-tt*t.***ttt*t*~t*~**-*tt~~**f**tf*ttnnn 

SUMARY OF CULVERT FLOWS (CFS) FILE: C608-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1674.04 0 0 0 0 0 0 0 0 1 
1674.26 100 100 0 0 0 0 0 0 1 
1674.89 200 200 0 0 0 0 0 0 1 
1675.42 300 300 0 0 0 0 0 0 1 
1675.89 400 400 0 0 0 0 0 0 1 
1676.32 500 500 0 0 0 0 0 0 1 
1676.73 600 600 0 0 0 0 0 0 1 
1677.12 700 700 0 0 0 0 0 0 1 
1677.50 800 800 0 0 0 0 0 0 1 
1677.85 900 900 0 0 0 0 0 0 1 
1678.09 970 970 0 0 0 0 0 0 1 
1684.00 2650 2650 0 0 0 0 0 OVERTOPPING 

*f****+***ttn**-*t*******ttmtt***tt********** 

HEAD HEAD TOTAL n o w  x FLOW 
ELEV(FT) ERRORCFT) FLOW(CF5) ERROR(CFS) ERROR 

1674.04 0.00 0 0 0.00 
1674.26 0.00 100 0 0.00 
1674.89 0.00 200 0 0.00 
1675.42 0.00 300 0 0.00 
1675.89 0.00 400 0 0.00 
1676.32 0.00 500 0 0.00 
1676.73 0.00 600 0 0.00 
1677.12 0.00 700 0 0.00 
1677.50 0.00 800 0 0.00 
1677.85 0.DO 900 0 0.00 
1678.09 0.00 970 0 0.00 

****t.***tttt**t***t**t*t***~~"t*****t*t***t**.*t**t****tt*tt**~.*tt****tt**t*.** 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (X) = 1.000 
* *~** * * t * * * * * t * * * t * t * f tn** * * f * * * * * * * t t *~ i f * * * * * * * * * * *  

Culver t  
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:47:12 FILE NAME: C608-HZ 
**"*f****t*~***.**H***tt*******~"*t*ft********Ct***********Ht***t**f"***** 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 10 BY 7 ) RCB 
***t*****.t*"*H*t*~.~*tt**tt""*** 

DIS- HEAO- INLET OUTLET 
CHARGE UATER CONTROL CONTROL FLW NORMAL CRITICAL OUTLET TAILUATER 
FLOW ELEV. OEPTH OEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs)  ( f t )  ( f t )  ( f t )  eF4, ( f t )  ( f t )  ( fps)  (ft) (fps) ( f t )  

* * * r * t * * t t t * w t * m l t * m t * * t * * t w * * t * *  

0 1674.04 0.00 0.85 O-NF 0.W 0.00 0.00 0.00 0.00 1.33 
100 1674.26 1.07 1.07 1-S2n 0.12 0.70 6.65 0.50 0.00 1.33 
200 1674.89 1.70 1.70 1-5211 0.77 1.12 8.00 0.83 0.00 1.33 
300 1675.42 2.23 2.23 1-S2n 0.99 1.46 9.01 1.11 0.00 1.33 
400 1675.89 2.70 2.70 1-S2n 1.21 1.77 9.79 1.36 0.00 1.33 
500 1676.32 3.13 3.13 1-S2n 1.42 2.06 10.40 1.60 0.00 1.33 
600 1676.73 3.54 3.54 l-SZn 1.59 2.32 10.94 1.83 0.00 1.33 
700 1677.12 3.93 3.93 1-S2n 1.76 2.57 11.41 2.04 0.00 1.33 
800 1677.50 4.31 4.31 l-S2n 1.93 2.81 11.83 2.25 0.00 1.33 
900 1677.85 4.66 4.66 1-S2n 2.11 3.04 12.22 2.46 0.00 1.33 
970 1678.09 4.90 4.90 14211 2.21 3.20 12.48 2.59 0.00 1.33 

*******'***-t**t~*m*****.t**H***********~*****t**"mt*Htt********nm** 

El. i n l e t  face i n v e r t  1673.19 ft El.  o u t l e t  i n v e r t  1672.71 ft 
E l ,  i n l e t  throat  i n v e r t  0.00 ft El.  i n l e t  c res t  0.00 ft 

*m***t.**t*****t*fl**t****** 

***" SITE DATA CULVERT INVERT **"******** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1673.19 
OUTLET STATION (FT) 61.50 
OUTLET ELEVATION (FT) 1672.71 
NUMBER OF BARRELS 3 
SLOPE (V-FTIH-FT) 0.0078 
CULVERT LENGTH ALONG SLOPE (FT) 61.50 

***** CULVERT DATA SUIW\RY **n**Ct*********"** 

BARREL SHAPE WX 
BARREL SPAN 10.00 FT 
BARREL RISE 7.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 OEG. FLARE) 
INLET DEPRESSION NONE 

Culver t  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:47:12 

F I L E  DATE: 09-13-1994 
F ILE NAME: C608-HZ 

ff*mhm~**t****t**~t******~********I)**t*t****~********n.****t**nM*n* 

*t*****t***n****t****.*** TAILYATER ....................... 

*ttt***t.t**tm**tt**l*******t*t***tw*tfe~**mt*~***tnnt~nt~*m*t*tt~tttt~*~* 

**a**-x**-***.*******++****ttt**+* 

CONSTANT WATER SURFACE ELEVATION 
1674.04 

ROADYAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1 . 0 0  
CREST LENGTH (FT) 1 .00  
OVERTOPPING CREST ELEVATION (FT) 1684.00 

C u l v e r t  
APPENDIX D 
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:48:00 

FILE DATE: 09-13-1994 
FILE NAME: C585-H2 

~n****...*********~m*~*~.t*t***n*~r*****~**t*******HH****t*~*****.~*~* 

*or**+=****t**m****tttt* FHA CULVERT ANALYSIS r*****-******n*tn***tt 

t*t****ttttt******lttX**tt MY-8, VERSION 4.0 .H*t**t**t*tl*n*Ht*tn 

*ftltttt*lt*tf*tn*t~~-t***Ht**Ht*~**t-*t*ftmt*~nW*~*t*r*t*ffN~***-**~ 

I C I SITE DATA I CULVERT SHAPE. MATERIAL. INLET I ,, I--------------------------I----------------------------------------------- i 

( L 1 INLET OUTLET CULVERT I BARRELS 
i 

I V I ELEV. ELEV. LENGTH I SHAPE 
1 

SPAN RISE MNNlNG INLET I 
I # 1 (FT) (FTI (FT) I MATERIAL (FT) (FT) n TYPE I 
I (__________________--------IIIIIIIIIIIII----------------------------------- 
1 1 11722.47 1714.73 242.24 1 2 RCB 

i 
8.00 4.00 .012 CONVENTlONALl 

1 2 1  I I 
1 3 1  I I 
1 4 1  I I 

* * * * * t * * * t * * t t X * o r l t t * * t * * * t r  

SUMMARY OF CULVERT FLOWS (CFS) FILE: C585-HZ DATE: 09-13-1994 

E L N  (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1722.47 0 0 0 0 0 0 0 0 1 
1723.33 40 40 0 0 0 0 0 0 1 
1723.84 80 80 0 0 0 0 0 0 1 
1724.27 120 120 0 0 0 0 0 0 1 
1724.66 160 160 0 0 0 0 0 0 1 
1725.02 200 200 0 0 0 0 0 0 1 
1725.36 240 240 0 0 0 0 0 0 1 
1725.68 280 280 0 0 0 0 0 0 1 
1725.84 300 300 0 0 0 0 0 0 1 
1726.31 360 360 0 0 0 0 0 0 1 
1726.63 400 4W 0 0 0 0 0 0 1 
1740.00 1252 1252 0 0 0 0 0 OVERTOPPIN6 

foril**************or*****e*****t**ttr**tt--*t*tt*mnt***tt****nnn******* 

*****tl.********M~t****"..ft~****~.r**~*r*lt.*.~*n*******************".* 

SUMHARY OF ITERATIVE SOLUTION ERRORS FILE: C585-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLOW X FLOW 
ELEV(FT) ERROR(FT1 FLOU(CFS) ERROR (CFS) ERROR 

1722.47 0.00 0 0 0.00 
1723.33 0.00 40 0 0.00 
1723.84 0.00 80 0 0.00 
1724.27 0.00 120 0 0.00 
1724.66 0.00 160 0 0.00 
1725.02 0.00 200 0 0.00 
1725.36 0.00 240 0 0.00 
1725.68 0.00 280 0 0.00 
1725.84 0.00 300 0 0.00 
1726.31 0.00 360 0 0.00 
1726.63 0.00 400 0 0.00 

*It*t*t*t***t*******t***tmm*******rrrr*r.***ttttt*******tt"r)r)r)*t***=t****.rm** 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( X )  = 1.000 
I * t * t t t * * * t H * * * * f * * * * * * * * * * * * * * * * t t t * * * *  

Culver t  
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:48:00 FILE NAEIE: C585-H2 
* * * * * . * t t * * * * * * t t t * t t t * t ~ * ~ ~ * ~ - t * t t f t t * ~ t f ~ ~ x t t t t t n * t t t ~ ~ ~ ~ ~ t t t t t ~ t * ~ t t t ~ ~ t ~ t t  

PERFORMANCE CURVE FOR CULVERT iY 1 - 2 ( 8 BY 4 ) RC8 
***t*t**.*~********..rt*****."*"tmtttt****tt**.*fH*****t********t**~*t*** 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
fcfs) Iftl ( f t )  [ f t )  <F4> (ft) ( f t )  (fps) ( f t )  (fps) ( f t )  

*-***t*.****t*ttnttt*tt**t***ttttt~mnrr****t~*tt~*~t**mt*tt~*~*~mttt.~~ 

0 1722.47 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 2.49 
40 1723.33 0.86 0.86 l-S2n 0.22 0.58 11.30 0.22 0.00 2.49 
80 1723.84 1.37 1.37 1-S2n 0.42 0.92 11.87 0.42 0.00 2.49 

120 1724.27 1.80 1.80 1-S2n 0.53 1.21 11.87 0.42 0.00 2.49 
160 1724.66 2.19 2.19 1-S2n 0.64 1.46 15.56 0.64 0.00 2.49 
200 1725.02 2.55 2.55 1-S2n 0.75 1.70 16.58 0.75 0.00 2.49 
240 1725.36 2.89 2.89 1-S2n 0.85 1.92 17.18 0.87 0.00 2.49 
280 1725.68 3.21 3.21 1-S2n 0.94 2.12 17.97 0.97 0.00 2.49 
300 1725.84 3.37 3.37 1-S2n 0.98 Z.22 19.17 0.96 0.00 2.49 
360 1726.31 3.84 3.84 1-S2n 1.11 2.51 19.28 1.17 0.00 2.49 
400 1726.63 4.16 4.16 5-S2n 1.19 2.69 19.81 1.26 0.00 2.49 

t****.********t*n*****t*t***tt*~~*.*t**~ 

El .  i n l e t  face i n v e r t  1722.47 ft El.  o u t l e t  i n v e r t  1714.73 ft 
E l .  i n l e t  th roa t  i n v e r t  0.00 ft E l .  i n l e t  c res t  0.00 ft 

ttttt****t**tttt***tn~****tt**x*t~t*tt*~tm~~**t*ttt*t*~~~**t*mt~*~*nnmnnm* 

***f* SITE DATA ""f CULVERT INVERT ****t*****'*** 

INLET STATION (FT) 0.00 
lNLET ELEVATION (FT) 1722.47 
OUTLET STATION (FT) 242.12 
OUTLET ELEVATION (FT) 1714.73 
NUMBER OF BARRELS 2 
SLOPE (V-FTIH-FT] 0.0320 
CULVERT LENGTH ALONG SLOPE (FT) 242.24 

***f* CULVERT DATA SwMARy *f'***w*rrt****"*f**** 

BARREL SHAPE BOX 
BARREL SPAN 8.00 FT 
BARREL RISE 4.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
lNLET DEPRESSION NONE 

Culver t  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:48:00 

F I L E  DATE: 09-13-1994 
F I L E  NAME: C585-HZ 

tt********t*t(n******t**tt***=**tt****tn****t*t*t****ttt**ttt**ttttttt**-tt 

**********f**n**t***t*"*. TAILWATER ****t*****,.t*,**.*f)tm 

tt*****t**ftH*****mt~****tm~~*xtrn*tfff**n~tttt***t**ttt+~~**~*~+m~*~ 

C*~t**~**f****t**tt****~~*h*"t********~~-*******n***~****.*,.~~ 

CONSTANT WATER SURFACE ELEVATIDN 
1717.22 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1 .00  
CREST LENGTH (FT) 1 . 0 0  
OVERTOPPING CREST ELEVATIDN (FT) 1740.00 

C u l v e r t  
APPENDIX 0 
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:50:35 FILE NAME: M05-HZ 

********l******mntt*~***ttn*t*"***t*f***n 

**t*******r+**+tnmn** F ~ A  CULVERT ANALYSIS n n t t * r x * * m + + n r m r m t +  

. * t n x * * ~ + * + * * + n n + r r * t  ~ y - 8 ,  VERSION 4.0 -n-*t***tt*t*n==tttt 

***mt*****ttmtnttmttn*mn*~nn*~**f*~~*tftt~~H**.tt~*~**~tt**tttt-~ 

I C I SITE DATA I CULVERT SHAPE. MATERIAL, INLET I (, I--------------------------I----------------------------------------------- i 

I L I INLET OUTLET CULVERT I BARRELS 
i 

I V I ELEV. ELEV. LENGTH I SHAPE 
i 

SPAN RISE MANNING INLET I 
1 # 1 (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
( (__________________--------l----------------------------------------------- 
I 1 11770.06 1768.95 74.51 1 5 RCB 

1 
10.00 3.00 ,012 CONVENTIONALI 

1 2 1  I I 
1 3 1  I I 
1 4  I I I 
1 5 1  I I 
1 6 1  I I 
*X**t********n*-*****t 

***~***~ltt***~**"**+m********t*Ht***t****H*t*"H~*"**nnmmtt 

S W Y  OF CULVERT FLOE (CFS) FILE: H05-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1770.06 0 0 0 0 0 0 0 0 1 
1770.47 40 40 0 0 0 0 0 0 1 
1770.71 80 80 0 0 0 0 0 0 1 
1770.91 120 120 0 0 0 0 0 0 1 
1771.09 160 160 0 0 0 0 0 0 1 
1771.26 200 200 0 0 0 0 0 0 1 
1771.42 240 240 0 0 0 0 0 0 1 
1771.56 280 280 0 0 0 0 0 0 1 
1771.64 300 300 0 0 0 0 0 0 1 
1771.85 360 360 0 0 0 0 0 0 1 
1771.98 400 400 0 0 0 0 0 0 1 
1778.00 1876 1876 0 0 0 0 0 OVERTOPPING 

*~*t***t****t*****hhh****~t"***t*tm***~**f**t***t*******t*******tt**nnm* 

***ntt******t**~*~**~.*****"***n******* 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: M05-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLOW X FLW 
ELEV(FT) ERROR(FT) FLW(CFS) ERROR(CFS) ERROR 

1770.06 0.00 0 0 0.00 
1770.47 0.00 40 0 0.00 
1770.71 0.00 80 0 0.00 
1770.91 0.00 120 0 0.00 
1771.09 0.00 160 0 0.00 
1771.26 0.00 200 0 0.00 
1771.42 0.00 240 0 0.00 
1771.56 0.00 280 0 0.00 
1771.64 0.00 300 0 0.00 
1771.85 0.00 360 0 0.00 
1771.98 0.00 400 0 0.00 

.*****t*******fttt*H***tt**********m*****tt*ttw***tt***n*ntt****tt**n***** 

c l >  TOLERANCE (FT) - 0.010 <2> TOLERANCE ( X )  = 1.000 
*+***t*f*t**n**.*~******~t*t*****tt*t*t**"~.~~t*tttt****n.**H*****~"~**~*** 

Culver t  
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2 

CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:50:35 FILE NAME: M05-HZ 
t******~t~*f***~**t***.***=~ttm******~~~~***~~*******~*~*~*~~*~**~**-~*~* 

PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 10 BY 3 ) RCB 
*ttttt********t*n**ttftn***m*tt********************fi~********~*-m 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLW N W L  CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE OEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s l  ( f t )  ( f t )  ( f t )  <F4> (ft) ( f t )  (fps) ( f t )  ( fps)  ( f t )  

* * * * * * * a * * * f f * * * * t n * * t t * n m t * * * * t * t * * t  

0 1770.06 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.21 
40 1770.47 0.41 0.41 1-S2n 0.12 0.27 6.53 0.12 0.00 0.21 
80 1770.71 0.65 0.65 1-S2n 0.25 0.43 6.02 0.27 0.00 0.21 

120 1770.91 0.85 0.85 1-SZn 0.33 0.56 7.21 0.33 0.00 0.21 
160 1771.09 1.03 1.03 1-S2n 0.39 0.68 7.71 0.42 0.00 0.21 
200 1771.26 1.20 1.20 1-S2n 0.45 0.79 8.85 0.45 0.00 0.21 
240 1771.42 1.36 1.36 1-S2n 0.51 0.90 8.79 0.55 0.00 0.21 
280 1771.56 1.50 1.50 1-5211 0.57 0.99 9.19 0.61 0.00 0.21 
300 1771.64 1.58 1.58 1-S2n 0.60 1.04 9.99 0.60 0.00 0.21 
360 1771.85 1.79 1.79 14217 0.67 1.17 9.89 0.73 0.00 0.21 
400 1771.98 1.92 1.92 1-S2n 0.71 1.26 10.17 0.79 0.00 0.21 

***t**..********tmtrmi-*"*t".*****a*~..*--******~"- 

El. i n l e t  face i n v e r t  1770.06 ft El. o u t l e t  i n v e r t  1768.95 ft 
El. i n l e t  th roa t  i n v e r t  0.00 ft El.  i n l e t  c res t  0.00 ft 

*****-*tt*******mh******~***C*******t***t**********************~ 

*a-'* SITE DATA **** CULVERT INVERT "*********"** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1770.06 
OUTLET STATION (FT) 74.50 
OUTLET ELEVATION (FT) 1768.95 
NUMBER OF BARRELS 5 
SLOPE (V-FTIH-FT) 0.0149 
CULVERT LENGTH ALON6 SLOPE (FT) 74.51 

***** CULVERT DATA SUWRY *********"******'*** 
BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 3.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 

Cu lver t  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:50:35 

FILE DATE: 09-13-1994 
F ILE NAME: H05-HZ 

CONSTANT UATER SURFACE ELEVATION 
1769.16 

ROAWAY SMFAGE PAVED 
EMBANKMENT TOP WIDTH (FT) 1 . 0 0  
CREST LENGTH [FT) 1 .00  
OVERTOPPING CREST ELEVATION (FT) 1778.00 

C u l v e r t  
APPENDIX 0 
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CURRENT DATE: 03-23-1995 
CURRENT TIME: 12:09:26 

FILE DATE: 09-13-1994 
FILE W E :  C551-HZ 

.*.**t****.*t*tt*+***~***..tt**t*t*tt.t.**..****..*,.*.*.***.**..******..**.*... 

......................... F H W  CULVERT ANALYSIS .......................... 
+***.*+. *.*.**.t......***, HY-8, VERSION 4.0 ~.e*-+.....*e.+l+*....++*+ 
**** *.+....*t...*t**.**.~*..*.*.**..**.***..***...*~*.*...*..**.*.********..**.* 
I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I U I--------------------------,-----------------------------------------------, 

I L I INLET WTLET CULVERT i BARRELS I 
I V I ELEV. ELEV. LENGTH I S W P E  SPAN RISE MANNING INLET I 
I # I I n )  IETI IET) IMATERIAL. IETI I E T I  n TYPE I 
I I 
1 1 11909.38 1905.77 110.06 I 1 CSP 5.00 5.00 .024 CONVENTIONALI 
1 2 1  I I 
1 3 1  I I 
1 4  1 I I 
1 5 1  I I 

*~*.t******.**.**..***t****t*.*"****t*t.*****..***.*.****.****.***..***.***.***. 

S W Y  OF CULVERT FLWlS ICFSI FILE: C551-H2 DATE: 09-13-1994 

ELEV IFT) 
1915.73 
1920.26 
1921.08 
1921.64 
1922.09 
1922.41 
1922.80 

TOTAL 5 6 RbAOWRY ITR 
0 0 0 1 
0 0 63 8 
0 0 297 3 
0 0 536 3 
0 0 777 3 
0 0 1019 3 
0 0 1265 3 
0 0 1510 3 

****,*...** *.**...*+*~*~*.*~~~**..~*....*..****.~.**...**.,..*..*.*.**.***..*~** 
S W Y  OF STERATIVE SOLUTION ERRORS FILE: CS57-H2 DATE: 09-13-1994 

HERO HEAO TOTAL n+R1 %FLOW 
ELEVIFTI ERRORIFTJ FLOW ICES) ERRORICFSI ERROR 

1915.73 0.00 0 0 0.00 
1920.26 -0.01 250 2 0.62 
1921.08 -0.00 500 1 0.16 
1921.64 -0.00 750 2 0.31 
1922.09 -0.01 1000 3 0.35 
1922.41 -0.01 1 2 M  5 0.31 
1922.80 -0.00 1500 3 0.18 
1923.09 -0.00 1750 3 0.18 
1923.24 -0.00 1800 3 0.16 
1923.61 -0.00 2250 5 0.24 
1923.84 -0.00 2500 6 0.23 

*I .............................................................................. 

<I> TOLERANCE IRI - 0.010 <2> TOLERANCE I11 - 1.000 
" t * % + H t * * * + f C C I * * C f . . . + I r I r I r t t t t t t t t t t t t t t . * * * ~ * * ~ * ~ ~ * + * * ~ + . * + + * + . + * * + * + + * . ~ + . * * ~ *  

C u l v e r t  
APPENDIX D 

Ashbrook Wash Cross  Section 5.563 HYB, Page 1 



C u l v e r t  

CURRENT DATE: 03-23-1995 FILE DATE: 09-13-1994 
CURRENT TIME: 12:09:26 FILE NRHE: C557-HZ *..* t***..*t..tt**'******...*.**.*.+*.~.*~~*.*~*.**.**..*******.**.***.*~*,+**~* 

PERFOWCE CURVE CCR CULVERT I 1 - 1 f 5 BY 5 ) CSP **+.** l*ll...*...*******...~****.***t.t...**.**.****...**.*.*.*.****.*~*.*.**.*~ 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CDUTROL FLOW N O W  CRITICAL OUTLET TAILWATER 
now ELN. DEPTH DEPTH TYPE DEPTH DEPTH EL. DEPTH VEL. DEPTH 
( c i s )  fit1 ( f t l  ( f t l  <F4> ( S t 1  l i t 1  f f p s )  ( f t l  fEps1 f f t l  

................................................................................ 
O-NF 
4-FFt 
4-FFt 
4-FFt 
4-FFt 
4-FFt 
4-FFt  

E l .  i n l e t  face i n v e r t  1909 .38  f t  E l .  o u t l a t  i n v e r t  1905.17 f t  
E l .  i n l e t  t h r o a t  i n v e r t  0.00 L t  E l .  i n l e t  c r s a t  0.00 f t  

.*.*....**********.*tttt..******~..**t.t***.**********.*.~*.********.,...~.*.*.* 

SLOPE (V-ETIH-El 
CULVERT LENGTH ALDNG SLOPE f m )  

**"' CULVERT DATA S m Y  *'.******'+*.**"..****** 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 W 
BRRREL HRTERlRL CORRUOATED STEEL 
BARREL HANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDOE AND WALL THIN EWE PROJECTING 
INLET DEPRESSIW NONE 

APPENDIX D 
Ashbrook Wash C r o s s  S e c t i o n  5 .563  HYg, Page 2 



CURRENT DATE: 03-23-1995 
CURRENT TIME: 12:09:26 

F I L E  DATE: 09-13-1994 
FILE NAME: C557-HZ 

***.*.**..*.****...*.*...*..*.*..*..,**..~~**....****.*~...~*.**..*.*.****,.*.** 
.tt+~.*t+*l.*.r+r+*+*++.+* TAILWATER +* tt+*.*tr.*ttr..+.+++.*** 
***..**.. l.***..r.....***.*t+*.*t.+.*t**~*..***~****.*..~**~*~**~**~.**.*.+.+.** 

t...*~**.*.~..**t.t*.**~.*.***,.*~..'.*+****~***~.*"*.*.*.***+.***.*.***..****.* 

CONSTANT WATER SURFACE ELEVATION 
1915.73 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (Fl'l 

***'* USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 1 n . I  

1 9813.00 1924.40 
2 9845.00 1924.00 
3 9876.00 1923.70 
I 9911.00 1923.10 
5 9919.00 1922.10 
6 9932.00 1919.80 
7 9936.00 1919.60 
8 9950.00 1919.55 
9 10000.00 1920.11 

10 10050.00 1922.46 
11 10057.00 1922.70 
12 10062.00 1923.80 .......................................... 

culvert 
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Arrow Wash Cross Section 0.071 



CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:49:40 

FILE DATE: 09-13-1994 
FILE NAME: M02-H2 

t~*******~****n****tt************"**ttn******t**"tt****m***n**n****t***n 

t******mntntnn+tm** F ~ A  CULVERT ANALYSIS *********nn******=*****+ 
+*tn**=*r****r+*n*tt~*** ~ y - 8 ,  VERSION 4.0 *ttn*l*l*******n*ttt*n* 

t*t**t*****-*trm*t*****ttn**t***t*tttt**ntttm****t***t*tt*****rntiht~n* 

I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 
( ,J (--------------------------(----------------------------------------------- 

i 
I L I INLET OUTLET CULVERT I BARRELS 

i 
I V I ELEV. ELEV. LENGTH I SHAPE 

i 
SPAN RISE MANNING INLET I 

1 # I (FT) (FT) (FT) ) MTERIAL IFT) (FT) n TYPE I I I__________________--------(IIIIIIIIIIII----------------------------------- 
I 1 11642.65 1641.71 72.31 1 3 ESP 

i 
4.50 4.50 .024 CONVENTIONAL( 

1 2 1  I I 
1 3 1  I I 

*tt*tt***f*tt**~t*i.t***ttf***~ttm*ttt~~*m*~**tt**nttt~*n*tt**n~t*tf*~nn 

SUMMARY OF CULVERT FLOWS (CFS) FILE: MOZ-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROAOWAY ITR 
1644.38 0 0 0 0 0 0 0 0 1 
1644.64 40 40 Q 0 0 0 0 0 1 
1644.74 80 80 0 0 0 0 0 0 1 
1645.29 120 120 0 0 0 0 0 0 1 
1645.76 160 160 0 0 0 0 0 0 1 
1646.65 200 200 0 0 0 0 0 0 1 
1647.07 240 240 0 0 0 0 0 0 1 
1647.50 280 280 0 0 0 0 0 0 1 
1647.89 320 320 0 0 0 0 0 0 1 
1648.29 360 360 0 0 0 0 0 0 1 
1648.43 371 371 0 0 0 0 0 0 1 
1650.00 455 455 0 0 0 0 0 OVERTOPPING 

X**t***=n*t*tt=ttt-n*t*f*********t********ttt****ttt****tn*****tx**ttn*nt*n 

t * * * * * t f * * * * * - f * * * tmcfm** t r r t * * * r r * *  

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: M02-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLOW X FLOW 
ELEV(FT1 ERROR(FT1 FLOU(CFS) ERROR(CFS) ERROR 

1644.38 0.00 0 0 0.00 
1644.64 0.00 40 0 0.00 
1644.74 0.00 80 0 0.00 
1645.29 0.00 120 0 0.00 
1645.76 0.00 160 0 0.00 
1646.65 0.00 200 0 0.00 
1647.07 0.00 240 0 0.00 
1647.50 0.00 280 0 0.00 
1647.89 0.00 320 0 0.00 
1648.29 0.00 360 0 0.00 
1648.43 0.00 371 0 0.00 

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

<I>  TOLERANCE (FT) = 0.010 <2> TOLERANCE (X) - 1.000 
**~********~.****~~.t**n.***~.f** .~~X****f .*******~****"***~**"** ."t .****  

Culver t  
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:49:40 FILE NAME: WZ-H2 
-**t*m=tt***tt******ttm**t*t******t* 

PERFORMANCE CURVE FOR CULVERT I 1 - 3 ( 4.5 BY 4.5 1 CSP 
tt***ttttn**tt=t*tt-n****~~~ttnf*ntttn*~*rnt********n*t~*nn*ttt.n*~* 

DIS- HEAD- INLET OUTLET 
CMGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. OEPTH DEPTH TYPE OEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs)  ( f t )  (ft) ( f t )  <F4> ( f t )  (ft) ( fps)  ( f t )  ( fps) ( f t )  

~***********n****t..*~~rn******~*~*~tfnf********.rCItmHt*****t***t*tm~ 

0 1644.38 0.00 1.73 0-NF 0.00 0.00 0.00 0.00 0.00 2.67 
40 1644.64 1.40 1.99 3-Nl t  0.99 1.02 1.36 2.67 0.00 2.67 
80 1644.74 2.09 2.09 1-S2n 1.42 1.46 6.16 1.42 0.00 2.67 

120 1645.29 2.64 2.64 1-S2n 1.77 1.82 6.86 1.77 0.00 2.67 
160 1645.76 3 - 1 1  3.11 1-S2n 2.08 2.11 7.42 2.08 0.00 2.67 
200 1646.65 3.54 4.00 3-Mlt 2.38 2.37 6.78 2.67 0.00 2.67 
240 1647.07 3.99 4.42 3-Mlt 2.66 2.61 8.14 2.67 0.00 2.67 
280 1647.50 4.46 4.85 2-H2c 2.96 2.83 8.88 2.83 0.00 2.67 
320 1647.89 5.00 5.24 2-H2c 3.28 3.03 9.38 3.03 0.00 2.67 
360 1648.29 5.60 5.64 2-Wc 3.64 3.22 9.87 3.22 0.00 2.67 
371 1648.43 5.78 5.77 2-M2c 3.80 3.26 10.03 3.26 0.00 2.67 

********.l**.*~**l**~~n******"**~nttt..**t*"*~~t~tt*****"***t*t.**~ 

El .  i n l e t  face i n v e r t  1642.65 ft El.  o u t l e t  i n v e r t  1641.71 ft 
E l .  i n l e t  throat  i n v e r t  0.00 ft E l .  i n l e t  c res t  0.00 f t  

*~*l*-**Nmli.;***t*tttttttttt*t*n*tft~~ttt*~t*~n**~*1tt*tt*~*tt*t*t*tm**M 

***** SITE DATA ***** CULVERT INVERT 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1642.65 
OUTLET STATION (FT) 72.30 
OUTLET ELEVATION (FT) 1641.71 
NUMBER OF BARRELS 3 
SLOPE (V-FTIH-FTI 0.0130 
CULVERT LENGTH ALONG SLOPE (FT)  72.31 

***** CULVERT DATA ~ ~ w y  ****"****n"*nn+*+** 

BARREL SHAPE CIRCULAR 
BARREL OIMETER 4.50 n 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AN0 WALL MITERED TO CONFORM TO SLOPE 
INLET DEPRESSION NONE 

Culver t  
APPENDIX D 
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CURRENT DATE: 10-05-1994 
CURRENT T I E :  10:49:4O 

FILE DATE: 09-13-1994 
FILE NAME: M02-H2 

*n**~n*tt***ttt*t*"*.*~*t"*******tt*n*..*****t-*t*t*tn***tmft*******.* 

***t*t*******tt*n*tft**** TAILUATER **tftt*t*tt****tl*.*mnn* 

* * * * * * * t * H * t * * * * * * m t t * * * " n * * * * t t t  

*********t*******ttntn**tt-n***********~*~~~*a**-M***~n*~~~~n****-~**~- 

CONSTANT WATER SURFACE ELEVATION 
1644.38 

ROAWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

PAVED 
1.00 
1.00 

1650.00 

Culvert 
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:51:35 

FILE DATE: 09-13-1994 
FILE NAME: M01-HZ 

****Ht*ft*****Ht*t*~**~***~**1ttt-*~-*t*mm*ttn*ttnttt~t**t*tttftnnM 

**"***n+*+**tt*tn+*+*nr F ~ A  CULVERT ANALYSIS *~-4~****~-**.**n*t 

+*ttnt*t*****+tn******+* ~ y - 8 ,  VERSION 4.0 .mt.*t*******tt**t*xn~ 

-****mf****nfnt**t*n*+***~*ttttt*~.r**tt*n*tm~t*****t*tthmn*~ttnm* 

I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I " I--------------------------I----------------------------------------------- 1 

I L I INLET OUTLET CULVERT I BARRELS 
1 

I V I ELEV. ELEV. LENGTH I SHAPE 
1 

SPM RISE MANNING INLET I 
I iY I (FT) (FT) (FT) ( WTERIAL (FT) (FT) n TYPE I 
I I__________________--------IIIIIIIIIIIII-----------------------------------~ 
I 1 11717.61 1714.47 120.74 1 1 CSP 3.00 3.00 ,024 CONVENTIONAL I 
1 2  1 I I 
I 3  I I I 
1 4  1 I I 
1 5 1  I I 
1 6 1  I I 
*********.*t***m-***H*trr*ttt*t***t*tt"***H********..*****~~-~*n*- 

*t*~tl****.t~*f****tftt*~ftItt~*~~**m***rtttt**~ttt*H*~*tt**~tH**ttt*m*~~~ 

SUMMY OF CULVERT FLOWS (CFS) FILE: MOI-HZ DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROAOWAY ITR 
1722.47 0 0 0 0 0 0 0 0 1 
1722.62 10 10 0 0 0 0 0 0 1 
1723.07 20 20 0 0 0 0 0 0 1 
1723.83 30 30 0 0 0 0 0 0 1 
1724.89 40 40 0 0 0 0 0 0 1 
1726.24 50 50 0 0 0 0 0 0 1 
1727.04 55 55 0 0 0 0 0 0 1 
1729.11 70 66 0 0 0 0 0 4 4 
1730.05 80 71 0 0 0 0 0 9 2 
1730.89 90 75 0 0 0 0 0 15 2 
1731.68 100 78 0 0 0 0 0 22 2 
1728.00 60 60 0 0 0 0 0 OVERTOPPING 

*******t~****~t*.t***~*******t*t*n***~~*******n****tI*tt.tt.*littX**+m~ 

***~t**mt**~t*****.******t***rn***t******t***X***tt*t**********~***m**** 

SUIIWRY OF ITERATIVE SOLUTION ERRORS FILE: MOl-HZ DATE: 09-13-1994 

HEAD HEAO TOTAL FLOW % FLOW 
ELEV(FT1 ERROR(FT) FLOWCFS) ERROR (CFS) ERROR 

1722.47 0.00 0 0 0.00 
1722.62 0.00 10 0 0.00 
1723.07 0.00 20 0 0.00 
1723.83 0.00 30 0 0.00 
1724.89 0.00 40 0 0.00 
1726.24 0.00 50 0 0.00 
1727.04 0.00 55 0 0.00 
1729.11 -0.01 70 0 0.08 
1730.05 -0.00 80 0 0.05 
1730.89 -0.01 90 0 0.09 
1731.68 -0.01 100 0 0.10 

*******tt***t****n*"*t*t*ft****t***t*t****.******"***.**~**********~*********** 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 
.............................................................................. 
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CURRENT DATE: 10-05-1994 FILE MTE: 09-13-1994 
CURRENT TIME: 10:51:35 FILE NAME: HOl-HZ 
* * * * t * t * * t t * = * t t t * * ~ t ~ ~ ~ t t * * m * m * * t t t t * ~ f t * - * * * x * ~ ~ ~ * ~ t ~ ~ ~ n ~ ~ n t t ~ ~ ~ w ~ ~ ~ ~ ~ ~  

PERFORMNCE CUQVE FOR CULVERT t 1 - 1 ( 3 BY 3 ) CSP 
*t*t***t***=*****ttwtltln*n.*****************w***w****m**-************** 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) ( f t )  (ft) ( f t )  <F4> (ft) ( f t )  ( fps)  (ft) (fps) ( f t )  

+~~~******tt**~-wmm*~*nwt*ttftm*w*t*~~~*H*Htt*X*t~*w*tt~*-w~**~~ 

0 1722.47 0.00 4.86 O-NF 0.00 0.00 0.00 0.00 0.00 8.00 
10 1722.62 1.46 5.01 4-FFt 0.83 0.99 1.41 3.00 0.00 8.00 
20 1723.07 2.19 5.46 4-FFt 1.21 1.43 2.83 3.00 0.00 8.00 
30 1723.83 2.88 6.22 4-FFt 1.52 1.77 4.24 3.00 0.00 8.00 
40 1724.89 3.65 7.28 4-FFt 1.82 2.06 5.66 3.00 0.00 8.00 
50 1726.24 4.58 8.63 4-FFt 2.14 2.29 7.07 3.00 0.00 8.00 
55 1727.04 5.13 9.43 4-FFt 2.32 2.41 7.78 3.00 0.00 8.00 
66 1729.11 6.59 11.50 4-FFt 3.00 2.59 9.38 3.00 0.00 8.00 
71 1730.05 7.28 12.44 4-FFt 3.00 2.66 10.02 3.00 0.00 8.00 
75 1730.89 7.90 13.28 4-FFt 3.00 2.72 10.57 3.00 0.00 8.00 
78 1731.68 8.48 14.07 4-FFt 3.00 2.78 11.05 3.00 0.00 8.00 

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

El .  i n l e t  face i n v e r t  1717.61 ft El. o u t l e t  i n v e r t  1714.47 ft 
E l .  i n l e t  throat  i n v e r t  0.00 ft El.  i n l e t  c res t  0.00 ft 

******wn*****~*t~*****"*t*******f*~*~***m.**~********~******m"tf** 

***** SITE DATA m'w CULVERT INVERT ****"***""* 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1717.61 
OUTLET STATION (FT) 120.70 
OUTLET ELEVATION (FT) 1714.47 
NUUBER OF BARRELS 1 
SLOPE (V-FTIH-FTI 0.0260 
CULVERT LENGTH ALONG SLOPE (FT) 120.74 

n*** CULVERT DATA s ~ w ~ y  ***"-***********-*n* 

BARREL SPAPE CIRCULAR 
BARREL DIAIIETER 3.00 FT 
BARREL HATERIAL CORRUGATED STEEL 
BARREL ~ N I N G ' S  N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

Cu lver t  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:51:35 

F ILE DATE: 09-13-1994 
FILE NAME: M01-HZ 

CONSTANT WATER SURFACE ELEVATION 
1722.47 

ROADWAY SURFACE PAVED 
EMBANMENT TOP WIDTH (FT) 1.00 
CREST LENGTH [FT) 1.60 
OVERTOPPING CREST ELEVATIOM (FT) 1728.00 

C u l v e r t  
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CURRENT OATE: 10-05-1994 
CURRENT TIHE: 10:52:34 

FILE DATE: 09-13-1994 
FILE NAME: H10-H2 

*=***tt*******=***ttr**mmn*tt**n**t******w*~*************tt~*~-~****st*~~ 

+***t+t**+*t******-r*t* FWA CULVERT ANALYSIS *."*-'**rn*l*Mrnrnr* 

*tt**+n+*t**t******rr**** HY-8, V E R S ~ O N  4.0 tt*%tt-.*f**t***t****+** 

**t*****NI****t*llh*ttt*n***t*r****ttt**tt*tt*r.*t*m*ttt**tHt**"*e**f***t** 

l C I  SITE DATA 1 CULVERT SHAPE, MATERfAl, INLET I u I--------------------------I----------------------------------------------- i 

I L I INLET OUTLET CULVERT I BARRELS 
i 

[ V ( ELEV. ELEV. LENGTH ( SHAPE 
i 

SPAN RISE MANNING IMLET 1 
I t I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
I I__________________--------~----------------------------------------------- 
1 1  11625.37 1623.77 121.51 1 2 C S P  

i 
4.50 4.50 .024 CONVENTIONAL( 

*****ttt**t*n*t***.l*tt***~~ttm**~tt*ttn*rOlttt**~tt*tt****tt*nt****t~~ntm~~ 

SUMMARY OF CULVERT FLOWS (CFS) FILE: M10-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1625.37 0 0 0 0 0 0 0 0 1 
1627.24 40 40 0 0 0 0 0 0 1 
1628.10 80 80 0 0 0 0 0 0 1 
1628.87 120 120 0 0 0 0 0 0 1 
1630.05 160 160 0 0 0 0 0 0 1 
1630.62 200 200 0 0 0 0 0 0 1 
1631.34 240 240 0 0 0 0 0 0 1 
1632.39 280 280 0 0 0 0 0 0 1 
1633.63 320 320 0 0 0 0 0 0 1 
1633.91 328 328 0 0 0 0 0 0 1 
1636.66 400 393 0 0 0 0 0 7 4 
1635.00 356 356 0 0 0 0 0 OVERTOPPING 

*R**tt***t**t****tttt+**********~****-,*n**t**.**t*****t***********~******* 

tt*m*t*t**t***Htt*t*ttW***ntt*********tttt*tXI**Hft*%t**t*mt*ft*t*Wr*a* 

SUMHARY OF ITERATIVE SOLUTION ERRORS FILE: H10-H2 DATE: 09-13-1994 

HEAD HEAD TOTAl FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR 

1625.37 0.00 0 0 0.00 
1627.24 0.00 40 0 0.00 
1628.10 0.00 80 0 0.00 
1628.87 0.00 120 0 0.00 
1630.05 0.00 160 0 0.00 
1630.62 0.00 200 0 0.00 
1631.34 0.00 240 0 0.00 
1632.39 0.00 280 0 0.00 
1633.63 0.00 320 0 0.00 
1633.91 0.00 328 0 0.00 
1636.66 0.00 400 -0 -0.01 

*****tttt*****==***f*ttnn**t****t**tt**t**t***tttftf*tvtrr*****ttl******* 

<1> TOLERANCE (R) - 0.010 <2> TOLERANCE ( X )  = 1.000 
=*++t****t*****t*e**f*~tt***~****=**~***~***~t~****t*~~****t**tttmtt*~****** 

Culver t  
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:52:34 FILE NAME: MlO-HZ 
****~*********t*Rltn*********u*****,**t***t******t***tt********.******.****** 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 4.5 BY 4.5 ) CSP 
*t*tt*tt.**********~*t**.*tt**f*****"".*.**"** 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) ( f t )  ( f t )  ( f t )  <F4> ( f t )  (ft) (fps) ( f t l  (fps) ( f t )  

I***.~lW*tft**t*****************~**t*.****t***t*******.*t**t*~*t**t~R"*** 

0 1625.37 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 1.04 
40 1627.24 1.87 1.87 1-S2n 1.21 1.26 5.73 1.21 0.00 1.04 
80 1628.10 2.73 2.73 1-S2n 1.77 1.82 6.90 1.77 0.00 1.04 

120 1628.87 3.50 3.50 1-SZn 2.22 2.25 7.67 2.22 0.00 1.04 
160 1630.05 4.25 4.68 2-M2c 2.65 2.61 8.37 2.61 0.00 1.04 
200 1630.62 5.05 5.25 2-M2c 3.09 2.93 9.14 2.93 0.00 1.04 
240 1631.34 5.97 5.88 2-M2C 3.61 3.22 9.87 3.22 0.00 1.04 
280 1632.39 7.02 6.76 6-FFn 4.50 3.47 8.80 4.50 0.00 1.04 
320 1633.63 8.26 8.20 6-FFn 4.50 3.68 10.06 4.50 0.00 1.04 
328 1633.91 8.54 8.51 6-FFn 4.50 3.72 10.31 4.50 0.00 1.04 
393 1636.66 11.07 11.29 6-FFn 4.50 4.00 12.37 4.50 0.00 1.04 

*tt*tt********tt**ttt**t*m*tn****cI~hm~tn*trr-Hm*r*mr*m* 

E l .  i n l e t  face i n v e r t  1625.37 ft El. o u t l e t  I n v e r t  1623.77 ft 
El.  i n l e t  th roa t  i n v e r t  0.00 ft El.  I n l e t  c res t  0.00 ft 

*n**tt~*~t*.~**t*tn***m***rn**tn***** 

***** SITE DATA *'** CULVERT INVERT **"'*"******* 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1625.37 
OUTLET STATION (FT) 121.50 
OUTLET ELEVATION (FT) 1623.77 
NUMBER OF BARRELS 2 
SLOPE (V-FTIH-FT) 0.0132 
CULVERT LENGTH ALONG SLOPE (FT) 121.51 

*-u CULVERT DATA SUMMY ***nx.'**R*n*=*t*+-* 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

Culver t  
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CURRENT M T E :  10-05-1994 
CURRENT TIME: 10:52:34 

F ILE DATE: 09-13-1994 
F ILE NAME: N10-HZ 

****i**tti.*****t*tm*****tt****t**s**tt*****t*ttt**tt~~~xttt~*~******~*w~***** 

**tr*****.e*tt****t*ttrn TAILWATER *t*t*~**tt*t**ttt**mn*t 

*****tttf*****H********"*ttt****. 

* * = * * * * * * t t t * t t m * h m * * * * * * * m n * * * t t * * * * * * * * ~ * * * * * * * * t * * * * * * * w * * * * * = * - ~ *  

CONSTANT WATER SURFACE ELEVATION 
1624.81 

ROADWAY SWIFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1 . 0 0  
CREST LENGTH (FT) 1 . 0 0  
OVERTOPPING CREST ELEVATION (FT) 1635.00 

C u l v e r t  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:53:28 

FILE DATE: 09-13-1994 
FILE NAHE: C538-H2 

************tIt***HHHH*.******************~*.~**w~**********"*******~H 

m*tttt*-=*t***nnnn*t%** F ~ A  CULVERT ANALYSIS *ew***=""w*****~mf*t 

*++*t+*t""*i****.*n**** HY-8, VERSION 4.0 ttn*Httt*ttt*-t***ttm* 

L * * * * * * * * * * * * t * H * * H * * * * * * * t * * * *  

I c I SITE DATA I CULVERT SHAPE, MATERIAL. INLET 1 I u I--------------------------I-----------------------------------------------( 
I L 1 INLET OUTLET CULVERT I BARRELS 
I V I ELEV. ELEV. LENGTH I SHAPE 

i 
SPAN RISE HANNING INLET 1 

I C I (FTI (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
I 
( 1 (1778.02 1775.76 164.32 ( 1 CSP 

i 
5.00 5.00 .024 UIYYENTIONALI 

1 2  1 I I 
1 3  1 I I 
1 4  1 I I 
1 5 1  I I 
1 6  1 I I 
*ttt*ltf~**t-~ftttttt***~**tttHr**-tH******tfMtt****~~~ttn****tH-* 

*t*t***ttX***~*tntt*~*~*t*x**+*n*t**t****fx)***~**~~*m*~**tttttm**Rt*- 

SUMMARY OF CULVERT FLOUS (CFS) FILE: C538-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
17ao.33 o o o o o o o o 1 
1780.63 40 40 0 0 0 0 0 0 1 
1781.97 80 a0 o o o o o o 1 
1783.66 120 120 0 0 0 0 0 0 1 
1784.81 160 160 0 0 0 0 0 0 1 
1786.74 200 200 0 0 0 0 0 0 1 
1789.56 240 240 0 0 0 0 0 0 1 
1791.31 261 261 0 0 0 0 0 0 1 
1796.03 320 311 0 0 0 0 0 9 6 
1798.29 360 332 0 0 0 0 0 27 4 
1800.30 400 351 0 0 0 0 0 49 4 
1794.00 290 290 0 0 0 0 0 OVERTOPPING 

****t*****~+t*tt*~n************t*******,**"* 

***t***l.n*ttt***~~~**t****t****-~ 

SUHHARY OF ITERATIVE SOLUTION ERRORS FILE: C538-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLW X FLOW 
ELEV(FT1 ERROR(FT) FLOW(CFS1 ERRMI(CFS) ERROR 

1780.33 0.00 0 0 0.00 
1780.63 0.00 40 0 0.00 
1781.97 0.00 80 0 0.00 
1783.66 0.00 120 0 0.00 
1784.81 0.00 160 0 0.00 
1786.74 0.00 200 0 0.00 
1789.56 0.00 240 0 0.00 
1791.31 0.00 261 0 0.00 
1796.03 -0.01 320 0 0.04 
1798.29 -0.00 360 0 0.03 
1800.30 -0.00 400 0 0.00 

****.ttt********ttt*n***tt****ee****************************************** 

< l >  TOLERANCE (FT) = O.dl0 <2> TOLERANCE (XI = 1.000 
*********.*l.*t*~~H*-.**fttt*~~t"******..w**********".***.*"****."***~*~..*~** 

Culver t  
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIRE: 10:53:28 FILE NAME: C538-HZ 
t**~******~~N*~.~tNt*.******t*tt*****t**tttt*t*******t*tt*********t*n*-*** 

PERFORNANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) CSP 
*tt******f""**t-*mtt*******m+tt*X**t****tt*********tttnhHf**f*rm** 

OIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. OEPTH VEL. OEPTH 
(cfs)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  (ft) (fps) ( f t )  (fps) ( f t )  

*****Hlt********NtNNth***t**tttft**-X~**-~Hftt~tt~*~~ttt~~*~~thm~~ 

0 1780.33 0.00 2.31 O-NF 0.00 0.00 0.00 0.00 0.00 4.57 
40 1780.63 2.61 2.61 1-5211 1.66 1.75 6.99 1.66 0.00 4.57 
80 1781.97 3.95 3.95 1-22?! 2.45 2.53 8.38 2.45 0.00 4.57 

120 1783.66 5.26 5.64 3-Mlt 3.16 3.12 6.40 4.57 0.00 4.57 
160 1784.81 6.79 6.65 3-Mlt 3.96 3.62 8.53 4.57 0.00 4.57 
200 1786.74 8.72 8.65 6-FFn 5.00 4.03 10.19 5.00 0.00 4.57 
240 1789.56 11.17 11.54 6-FFn 5.00 4.33 12.22 5.00 0.00 4.57 
261 1791.31 12.67 13.29 6-FFn 5.00 4.46 13.29 5.00 0.00 4.57 
311 1796.02 16.88 18.00 6-FFn 5.00 4.86 15.84 5.00 0.00 4.57 
332 1798.29 18.96 20.27 6-FFn 5.00 5.00 16.93 5.00 0.00 4.57 
351 1800.30 20.87 22.28 6-FFn 5.00 5.00 17.88 5.00 0.00 4.57 

t~f~****t*-=**ttttm*ttttCttkm****Cttkm*~~~*n.tttt*t***nnRtt~*t~~~t**tt~ttmtn+* 

El  . i n l e t  face i n v e r t  1778.02 ft El.  o u t l e t  i n v e r t  1775.76 ft 
E l .  i n l e t  throat  i n v e r t  0.00 ft El.  i n l e t  c res t  0.00 ft 

**t*tt****t***.*-tt=*~**t*n~tt*ft*f~t*~ntftt**~tttt*tmmftttt~~tt- 

**** SITE DATA *** CULVERT INVERT *-""***"* 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1778.02 
OUTLET STATION (FT) 164.30 
OUTLET ELEVATI0N (FT) 1775.76 
NUMBER OF BARRELS 1 
SLOPE (V-FTIH-FT) 0.0138 
CULVERT LENGTH ALONG SLOPE (FT) 164.32 

*"** CULVERT DATA s ~ y  *****mmhmrt***tn* 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

Culver t  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:53:28 

FILE DATE: 09-13-1994 
FILE NUIE: CS38-HZ 

tt*m***mnm*nt~tt*****x*****mftttt*w******** 

******tttt****nttttmttr TAILWATER n***n***nt**t*ttnnt** 

*t****tf******tt.~*t**********+*n******~.*".**tt~-*"***~.*~*~** 

** lll*tt.*****.nItn*~***f~f***ttttt****t******ttt*~*"~.-~******f"~*~ 

CONSTANT WATER SURFACE ELEVATION 
1780.33 

R O A M  SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1 . 0 0  
OVERTOPPING CREST ELEVATION (FT) 1794.00 

Culvert 
APPENDIX D 
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Caliente Wash Cross Section I .098 
- 



CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:54:22 

FILE DATE: 09-13-1994 
FILE NAME: C527-HZ 

*t*****~t**ft**n~******m*ttttt*n**t****t******m********~***~tmr**,. 

**rm*****t**r-rr*-* FHWA CULVERT ANALYSIS *~*m******"'n**hm*hm*hm 

******..*******ttl"*****t HY-8. VERSION 4.0 +****+m*t***ttt-n*+ 

*******tt*******~**~*****t*f***t****X**t*t**m**.t*t****m*~***~** 

I C I  SITE DATA I CULVERT S W E ,  MATERIAL. INLET 
I ,, ]--------------------------I----------------------------------------------- i 
I L I INLET OWLET CULVERT 1 BARRELS 

i 

I V I ELEV. ELEV. LENGTH I SHAPE 
i 

SPAN RISE MNNINB INLET I 
I # I (FT) (FTI (FT) I MATERIAL (FT) (R) n TYPE I 
I \--------------------------\-----------------------------------------------\ 
1 1 11527.08 1526.10 24.52 I 1 CSP 3.50 3.50 .024 CONVENTIONAL 1 
1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
1 5 1  I I 
1 6 1  I I 
*****t**t***t*ftfmnt*tn*n****+ntt 

t t * ~ n * t * t i t t ~ m * * * * m ~ ~ n t ~ * t * t * t t ~ ~ t - ~ r n ~ * * m r n f t ~ ~  

SUMMARY OF CULVERT FLOWS (CFS) FILE: C527-HZ DATE: 09-13-1994 

ELEV (FTI TOTAL 1 2 3 4 5 6 ROAOWAY ITR 
1529.36 0 0 0 0 0 0 0 0 1 
1529.69 20 20 0 0 0 0 0 0 1 
1530.19 40 40 0 0 0 0 0 0 1 
1531.39 60 60 0 0 0 0 0 0 1 
1532.96 80 80 0 0 0 0 0 0 1 
1534.79 100 98 0 0 0 0 0 2 4 
1536.24 120 110 0 0 0 0 0 10 3 
1537.57 140 119 0 0 0 0 0 21 3 
1538.82 160 127 0 0 0 0 0 33 3 
1540. W 180 134 0 0 0 0 0 45 3 
1541.13 200 141 0 0 0 0 0 59 3 
1534.00 91 91 0 0 0 0 0 OVERTOPPING 

t*****tt-tt*f+m*tnt*f*****~~***x**m~tttttt*t*~t*ftt***m**t*tnn*tthmt*t 

tt***t*t**t***tttrnn****t*t*****tttt*t*-tt*****t*ttnnttt*-t*t**ttmnm*a 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C527-H2 DATE: 09-13-1994 

HEAD HEAD TOTAL FLOW X FLOY 
ELEV(FT) ERRDR(FT) FLOY(CFS) ERROR(CFS) ERROR 

1529.36 0.00 0 0 0.00 
1529.69 0.00 20 0 0.00 
1530.19 0.00 40 0 0.00 
1531.39 0.00 60 0 0.00 
1532.96 0.00 80 0 0.00 
1534.79 -0.00 100 0 0.00 
1536.24 -0.01 120 0 0.10 
1537.57 -0.00 140 0 0.05 
i s a . ~ ~  -0.00 160 o 0.04 
1540.00 -0.00 180 0 0.03 
1541.13 -0.00 200 0 0.01 

**t***t**m****tt****tn*****tnt**~~t*tt**tt**t*tnt****ttt*****ttt**n~n*** 

<1> TOLERANCE (FT) - 0.010 <2> TOLERANCE (%) - 1.000 
****t*..**n*+***l*.*~.***t"t*t*~**~.*t***..**~.t******~~*~******t****ttt**ttt*~* 

Culver t  
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:54:22 FILE NAME: C527-H2 
*R*~******.~...t..*.....***** 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 3.5 BY 3.5 ) CSP 
**t**=t*********n**=*fn***rn****r\*****tt*nn*tt**e*n*******ttt-** 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOU NORMAL CRITICAL OUTLET TAILWATER 
FLOU ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) ( f t )  ( f t )  (ftl cF4> ( f t )  ( f t )  (fps) (ft) (fps) (ft) 

t * l t * * * * * - t t t * * * . h m t . * * * * * * * * * * * * * t r m *  

0 1529.36 0.00 2.28 O-NF 0.00 0.00 0.00 0.00 0.00 3.26 
20 1529.69 2.00 2.61 3-Mlt 1.01 1.37 2.16 3.26 0.00 3.26 
40 1530.19 3.11 3.11 1-S2n 1.46 1.96 9.92 1.53 0.00 3.26 
60 1531.39 4.31 4.31 5-S2n 1.85 2.42 10.92 1.95 0.00 3.26 
80 1532.96 5.88 5.88 5-S2n 2.23 2.79 11.74 2.34 0.00 3.26 
98 1534.79 7.71 7.71 5-3211 2.60 3.02 12.39 2.68 0.00 3.26 

110 1536.23 9.15 9.15 5-S2n 2.90 3.17 12.65 2.96 0.00 3.26 
119 1537.57 10.49 8.10 6-FFn 3.50 3.29 12.38 3.50 0.00 3.26 
127 1538.81 11.73 8.96 6-FFn 3.50 3.40 13.22 3.50 0.00 3.26 
134 1540.00 12.92 9.76 6-FFn 3.50 3.49 13.98 3.50 0.00 3.26 
141 1541.13 14.05 10.49 6-FFn 3.50 3.50 14.66 3.50 0.00 3.26 

****t*t********.*-.n~*~*ttt**~**tt**.*"***n"*t*t*n*t******n~tt 

El .  i n l e t  face i n v e r t  1527.08 ft El.  o u t l e t  i n v e r t  1526.10 ft 
E l .  i n l e t  throat  Inver t  0.00 ft El.  i n l e t  c res t  0.00 ft 

*********+-ttntttntt*****tt*t***********~***-n*~***************n~-n* 

**** SITE DATA '*- CULVERT INVERT ****"*****f.* 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1527.08 
OUTLET STATION (FT) 24.50 
OUTLET ELEVATION (FT) 1526.10 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0400 
CULVERT LENGTH ALONG SLOPE (FT) 24.52 

****X CULVERT DATA SUnwW(Y ""**n.***--."'"+** 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.50 FT 
BARREL MTERIAL CORRUGATED STEEL 
BARREL MNNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

APPENDIX D 
Cal iente Wash Cross Section 1.098 



CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:54:22 

FILE DATE: 09-13-1994 
FlLE NAME: C527-HZ 

t .~****** t t *n**~t**** t** t*~********rm**t** t******** t tX****"t**~X**t**"***~*  

.......................... TAILWATER *t**t**t* t tn**t*a***~tt t f  
* * t * t * * * * * * * * * * * . l * * * * ~ * * * * * * t * * * * * t t * " * *  

*t**~*f*t***f*I****~*t*****t*t"****ttt~**~.*****~~**"****t"*****~****H~* 

CONSTANT WATER SURFACE ELEVATION 
1529.36 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH [FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPIN6 CREST ELEVATLON (FT) 1534.00 

Culvert 
APPENDIX D 

Caliente Wash Cross Section 1.098 HYB. Page 3 





CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:55:04 

FILE DATE: 09-13-1904 
FILE NME: C525-H2 

ttl*t*t****tX*nt**t*****rh*t"**tttnt*******m-****w*w********=*- 

**tr+n***+*tt**lt**f***l FHWA CULVERT ANALYSIS "n*n****"""******e* 

******+**l*+***+tn****** HY-8, VERSION 4.0 ***rh*t*t***t***ttt****,n 

*tt***Wtttt******ttttt***~~**n*tmf**t*tnt*rm**t*t~tt*~~*****t*tf**~ttn*** 

I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I ,, I--------------------------I----------------------------------------------- I 
I L I INLET OUTLET CULVERT I BARRELS 

I 

I V I ELEV. ELEV. LENGTH I SHAPE 
I 

SPAN RISE MANNING INLET I 
I I I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
I I--------------------------I-----------------------------------------------l 
I 1 11596.76 1595.56 55.01 1 3 CSP 5.50 5.50 .024 CONVENTlONALl 

1 2 1  
1 3 1  

I 
I 

I 
I 

*****n*n**ftt**t**********t**tt***t* 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C525-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1598.36 0 0 0 0 0 0 0 0 1 
1598.57 40 40 0 0 0 0 0 0 1 
1598.63 80 80 0 0 0 0 0 0 1 
1599.07 120 120 0 0 0 0 0 0 1 
1599.47 160 160 0 0 0 0 0 0 1 
1599.84 200 ZOO 0 0 0 0 0 0 1 
1600.20 240 240 0 0 0 0 0 0 1 
1600.53 280 280 0 0 0 0 0 0 1 
1600.86 320 320 0 0 0 0 0 0 1 
1601.18 360 360 0 0 0 0 0 0 1 
1601.49 400 400 0 0 0 0 0 0 1 
1605.00 775 775 0 0 0 0 0 OVERTOPPING 

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

**l.t*****f*****.*****tttt***fl*t***** 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C525-H2 DATE: 09-13-1994 

HEAD HEAD TOTAL FLOU X FLOW 
ELEV(FT) ERRORCFT) FLOW(CFS) ERROR(CFS) ERROR 

1598.36 0.00 0 0 0.00 
1598.57 0.00 40 0 0.00 
1598.63 0.00 80 0 0.00 
1599.07 0.00 120 0 0.00 
1599.47 0.00 160 0 0.00 
1599.84 0.00 200 0 0.00 
1600.20 0.00 240 0 0.00 
1600.53 0.00 280 0 0.00 
1600.86 0.00 320 0 0.00 
1601.18 0.00 360 0 0.00 
1601.49 0.00 400 0 0.00 

*.*********t**n**t****t************w******rh*t************* 

El> TOLERANCE (FT) - 0.010 <2> TOLERANCE ( X )  = 1.000 
***t*t*****"*.n~***.***~**n***ttt"tttttt*********~*~*******..*"*~******.*.*~" 

Culver t  
APPENDIX D 
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:55:04 FILE NAME: C525-HE 
**n******.l~~f~~*~~n*"..ttt*******tH*****t************tf******t**t**~nn*** 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 5.5 BY 5.5 ) CSP 
~ * ~ t t * * * f * t * * * * * * * * * t * t t n * m * * * t * * t ~ * n * * * * * * * * * * *  

DIS- HEAO- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOU NORNAL CRITICAL OUTLET TAILWATER 
FLOU ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) ( f t )  ( f t )  ( f t )  <F4> (ft) (ft) (fpo) (ft) (fps) ( f t )  

***ttt**n***t*t*t*=nrttmtt********************m**********************--* 

0 1598.36 0.00 1.60 O-NF 0.00 0.00 0.00 0.00 0.00 2.80 
40 1598.57 1.39 1.81 3-Hlt  0.79 0.95 1.10 2.80 0.00 2.80 
80 1598.63 1.87 1.87 1-S2n 1.16 1.37 7.29 1.16 0.00 2.80 

120 1599.07 2.31 2.31 1-S2n 1.41 1.71 8.25 1.41 0.00 2.80 
160 1599.47 2.71 2.71 1-S2n 1.66 1.97 8.83 1.66 0.00 2.80 
200 1599.84 3.08 3.08 l-S2n 1.85 2.23 9.28 1.88 0.00 2.80 
240 1600.20 3.44 3.44 1-S2n 2.04 2.45 9.76 2.07 0.00 2.80 
280 1600.53 3.77 3.77 l-S2n 2.23 2.66 10.32 2.23 0.00 2.80 
320 1600.86 4.10 4.10 1-S2n 2.40 2.85 10.70 2.40 0.00 2.80 
360 1601.18 4.42 4.42 1-S2n 2.57 3.03 10.84 2.60 0.00 2.80 
400 1601.49 4.73 4.73 1-S2n 2.73 3.21 11.14 2.77 0.00 2.80 

n*tn*rr***tft*ttt*tt*t*nt*t******n*tt*tt**ttttt*tnt******liHt************** 

El .  i n l e t  face i n v e r t  1596.76 f t  El. o u t l e t  i n v e r t  1595.56 ft 
El.  i n l e t  th roa t  i n v e r t  0.00 ft E l .  i n l e t  c res t  0.00 ft 

t****..*.n****~**n****t**ttmHtt*****~*~. 

***** SITE DATA ***** CULVERT INVERT **"********* 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1596.76 
OUTLET STATION (FT) 55.00 
OUTLET ELEVATION (FT) 1595.56 
NUMBER OF BARRELS 3 
SLOPE (V-FTtH-FT) 0.0218 
CULVERT LENGTH ALONG SLOPE (FTI 55.01 

***** CULVERT DATA SUMMARY mn**mtt*tn+**+**** 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

Culver t  
APPENDIX 0 

Cal iente Wash Cross Section 1.789 HY8, Page 2 



CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:55:04 

FILE DATE: 09-13-1994 
FILE NAME: CSZ5-HZ 

CONSTANT WATER SURFACE ELEVATION 
1598.36 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION [FTI 1605.00 

Culvert 
APPENOIX 0 

Caliente Wash Cross Section 1.789 HY8, Page 3 





CURRENT DATE: 10-05-1994 
CURRENT TIME: 10: 55:43 

FILE DATE: 09-13-1994 
FILE NAME: Mll-HZ 

...~ ~~~~~~ ~ ~ ~~~~~ 

******t+-z*+*tt+tm***+t F ~ A  CULVERT ANALYSIS ***wn************nt*tt* 

tnt**r*****n*t***n++tn ~ y - 8 ,  VERSION 4.0 tttn**~*tt**n**tntttttt 

n***Httlt*-*xt*~h***~*HHHt*f*Nt~*~ttH**Htt~*~~ttt*r*~**tmmmttH 

I C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I " I--------------------------I----------------------------------------------- i 

1 I. 1 INLET OUTLET CULVERT I BARRELS 
i 

I V I ELEV. ELEV. LENGTH I SHAPE 
i 

SPAN RISE MANNING INLET I 
I # 1 (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
[ j__________________--------IIIIIIIIIIIII----------------------------------- 
1 1 11634.65 1634.20 54.00 1 3 RCB 

i 
10.00 3.00 ,012 CONVENTIONALI 

1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
1 5 1  I I 
1 6  1 I I 
*r)t*t****~***tn**ttt1)m*n*tr+~~~~1ttt*m+ttt*tn***t*tt*~ntntnnn****ft 

******t**l**********mH****t*f****m****tH*******t****.**********~* 

SUMMARY OF CULVERT FLOWS (CFS) FILE: Mll-HZ DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1635.58 0 0 0 0 0 0 0 0 1 
1635.64 40 40 0 0 0 0 Q 0 1 
1635.79 80 80 0 0 0 0 0 0 1 
1635.86 120 120 0 0 0 0 0 0 1 
1636.11 160 160 0 0 0 0 0 0 1 
1636.36 200 200 0 0 0 0 0 0 1 
1636.58 240 240 0 0 0 0 0 0 1 
1636.79 280 280 0 0 0 0 0 0 1 
1636.99 320 320 0 0 0 0 0 0 1 
1637.19 360 360 0 0 0 0 0 0 1 
1637.38 400 400 0 0 0 0 0 0 1 
1642.00 1067 1067 0 0 0 0 0 OVERTOPPING 

***t*******ttttt***r*n*+tftm*wn-n******n*.*****m*************-*m** 

****n*******t+t~t***t-****-*t**t**tttn~ttttt*f~t~*ntt*w~*ttttt~*t*fI;t**~ 

SUMMARY OF ITERATlVE SOLUTION ERRORS FILE: Hll-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLW X FLOW 
ELEV(FT) ERROR(FT) FLW(CFS) ERROR(CFS) ERROR 

1635.58 0.00 0 0 0.00 
1635.64 0.00 40 0 0.00 
1635.79 0.00 80 0 0.00 
1635.86 0.00 120 0 0.00 
1636.11 0.00 160 0 0.00 
1636.36 0.00 200 0 0.00 
1636.58 0.00 240 0 0.00 
1636.79 0.00 280 0 0.00 
1636.99 0.00 320 0 0.00 
1637.19 0.00 360 0 0.00 
1637.38 0.00 400 0 0.00 

*=*t.n********n=*f***%*******=*******~**tt**t**ntt*tt*ft********************* 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( X )  = 1.000 
**********l.**tn***t*n**rrttr**.~*t*******n**********~*H******H*********~****** 

Culver t  
APPENDIX 0 

Cal iente Wash Cross Sect ion 2.120 HYB, Page 1 



CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:55:43 FILE NAME: Mll-H2 
*****t*tt***n**************ttt********************* 

PERFORMANCE CURVE FOR CULVERT X 1 - 3 ( 10 BY 3 ) RCB 
*******~*********~~**t*tt.**t***"*ttttt***"**CIftmtmtmtmH*******tt*n 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( fps) ( f t )  ( fps)  ( f t )  

**ft********t*****tt*****C******H*****X*Xt*"Xft**********ftXL**m*r*ft*tt*** 

0 1635.58 0.00 0.93 O-NF 0.00 0.00 0.00 0.00 0.00 1.38 
40 1635.64 0.58 0.99 3-Mlt 0.27 0.38 0.97 1.38 0.00 1.38 
80 1635.79 0.92 1.14 3-Mlt 0.42 0.61 1.93 1.38 0.00 1.38 

120 1635.86 1.21 1.21 1-SZn 0.55 0.79 7.25 0.55 0.00 1.38 
160 1636.11 1.46 1.46 1-S2n 0.66 0.96 7.53 0.71 0.00 1.38 
200 1636.36 1.71 1.71 1-S2n 0.76 1.12 8.04 0.83 0.00 1.38 
240 1636.58 1.93 1.93 l-S2n 0.86 1.26 8.51 0.94 0.00 1.38 
280 1636.79 2.14 2.14 1-S2n 0.95 1.40 8.88 1.05 0.00 1.38 
320 1636.99 2.34 2.34 14211 1.04 1.53 9.21 1.16 0.00 1.38 
360 1837.19 2.54 2.54 1-S2n 1-12 1.65 9.52 1.26 0.00 1.38 
400 1637.38 2.73 2.73 1-S2n 1.20 1.77 9.81 1.36 0.00 1.38 

*******H***t*ftN**l*nt**t****t*m******nt"*****nrm.***t*mft~t*CI* 

El .  i n l e t  face i n v e r t  1634.65 ft E l .  o u t l e t  i n v e r t  1634.20 ft 
E l .  i n l e t  throat  i n v e r t  0.00 ft E l .  i n l e t  c res t  0.00 ft 

***.***ft*******MMft***m**f*****"~*t*****~******ttm******t*nft***r*t*** 

**"* SITE DATA "*** CULVERT INVERT *****rr******* 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1634.65 
OUTLET STATION (FT) 54.00 
OUTLET ELEVATION (FT) 1634.20 
NUMBER OF BARRELS 3 
SLOPE (V-FT/H-FT) 0.0083 
CULVERT LENGTH ALONE SLOPE (FT) 54.00 

*n*t CULVERT DATA  my *********"n*******m 
BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 3.00 FT 
BARREL HATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDCE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 

Culver t  
APPENOIX D 
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 10:55:43 

F I L E  DATE: 09-13-1994 
F ILE NAME: Mll-HZ 

CONSTANT WATER SURFACE ELEVATION 
1635.58 

ROADWAY SMFACE PAVED 
EMBANKMENT TOP YIOTH (FT) 1 .00  
CREST LEN6TH (FT] 1 . 0 0  
OVERTOPPING CREST ELEVATION (FT I  1642.00 

C u l v e r t  
APPENDIX O 

C a l i e n t e  Wash Cross Sect ion  2.120 HYB. Page 3 





CURRENT DATE: 10-05-1994 
CURRENT TIRE: 10:56:44 

FILE DATE: 09-13-1994 
FILE NME: C523-H2 

~t****t-tttttt***t*tt*ttt**t**ttttttt*t**~*ttttt**~~*~~~ft~mmrnrnrntt~hmm~ 

****ttt*+*******-*t**tttt FWA CULVERT ANALYSIS ****"**f*-***ll*-*e 

***+**t**r*****++***++**+t HY-8, VERSlOH 4.0 f**iltt*c*ttfm**t*mm* 

~ttnx**ttt*~~t-~ttttt1ttnt*ttnw~**.~1*mtt*ttk.~tffttt*ttf;*tnt*rt+f*f*-~ 

I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I " I--------------------------I----------------------------------------------- i 

I L I INLET OUTLET CULVERT I BARRELS 
i 

I V I ELEV. ELEV. LEN6TH I SHAPE 
i 

SPAN RISE MANNING INLET I 
I Y I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
I I--------------------------I----------------------------------------------- 
I 1 11650.28 1649.17 100.01 1 1 CSP 

1 
5.50 5.50 .024 CDNVENTIOI(ALI 

1 2 1  I I 
1 3 1  I I 
1 4  1 I I 
1 5 1  I I 

******tttt*t*-tttt*~fttttt~******t*nttt**t*~tttttt**~**fttttn*~*mtmtt 

SUMARY OF CULVERT FLOWS (CFS) FILE: G523-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1653.34 0 0 0 0 0 0 0 0 1 
1653.58 30 30 0 0 0 0 0 0 1 
1653.44 60 60 0 0 0 0 0 0 1 
1654.65 90 90 0 0 0 0 0 0 1 
1655.46 120 120 0 0 0 0 0 0 1 
1656.26 150 150 0 0 0 0 0 0 1 
1657.01 180 180 0 0 0 0 0 0 1 
1658.02 210 210 0 0 0 0 0 0 1 
1659.25 240 240 0 0 0 0 0 0 1 
1660.03 257 257 0 0 0 0 0 0 2 
1661.86 300 292 0 0 0 0 0 8 3 
1660.00 256 256 0 0 0 0 0 OVERTOPPING 

*~.*.**~*~**..~*mtt*~ttt***t.*****ttn*tm***~t*****tt.*****~*.*Rnm* 

*****t*RI****tt****ttfttt**ft***t*tW**********M***************W-*** 

SWMARY OF ITERATIYE SOWTION ERRORS FILE: C523-HZ DATE: 09-19-1994 

HEAD HEAD TOTAL FLOW X FLOW 
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS1 ERROR 

1653.34 0.00 0 0 0.00 
1653.58 0.00 30 0 0.00 
1653.44 0.00 60 0 0.00 
1654.65 0.00 90 0 0.00 
1655.46 0.00 120 0 0.00 
1656.26 0.00 150 0 0.00 
1657.01 0.00 180 0 0.00 
1658.02 0.00 210 0 0.00 
1659.25 0.00 240 0 0.00 
1660.03 -0.00 257 0 0.03 
1661.86 -0.00 300 0 0.01 

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

< I >  TOLERANCE (FT) = 0.010 <2> TOLERANCE (XI - 1.000 
******ttt**t**~tt*~~**~ttttt***t*ttttttttt+~~**ntt~~~*~*tt~~x********f*=mt**** 

Culver t  
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 10:56:44 FILE NAME: C523-H2 
****t**f*fXt.******tt***t*********t****tt***************t~***~*******Rm** 

PERFORMANCE CURVE FOR CULVERT I 1 - 1 ( 5.5 BY 5.5 ) CSP 
****t.~*******I*.tfl*t**tt**t***"tt.*t*t1*.*********"*****tt*****t*~**~nm*~ 

DIS- HEAO- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOU NMlMAL CRITICAL OUTLET TAILUATER 
FLOU ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) ( f t )  (ft) <F4> ( f t )  ( f t )  ( fps) ( f t )  (fps) (ft) 

* t m t * * * * * t t * * . t t ~ * . * * m f l t f * * t *  

0 1653.34 0.00 3.06 O-NF 0.00 0.00 0.00 0.00 0.00 4.17 
30 1653.58 2.18 3.30 3-Mlt 1.45 1.46 1.56 4.17 0.00 4.17 
60 1653.44 3.16 3.16 1-SZn 2.10 2.11 7.17 2.10 0.00 4.17 
90 1654.65 4.03 4.37 3-Hlt  2.64 2.61 4.67 4.17 0.00 4.17 

120 1655.46 4.86 5.18 3-Mlt 3.15 3.03 6.22 4.17 0.00 4.17 
150 1656.26 5.72 5.98 3-Wlt 3.66 3.41 7.78 4.17 0.00 4.17 
180 1657.01 6.66 6.73 3-WZt 4.24 3.75 9.33 4.17 0.00 4.17 
210 1658.02 7.74 7.29 6-FFn 5.50 4.04 8.84 5.50 0.00 4.17 
240 1659.25 8.97 8.54 6-FFn 5.50 4.32 10.10 5.50 0.00 4.17 
257 1660.03 9.75 9.30 6-FFn 5.50 4.45 10.81 5.50 0.00 4.17 
292 1661.86 11.58 11.01 6-FFn 5.50 4.68 12.30 5.50 0.00 4.17 

. .*******~***t*f**t.***"*mt*****x 

El .  i n l e t  face i n v e r t  1650.28 ft El.  o u t l e t  i n v e r t  1649.17 ft 
E l .  i n l e t  th roa t  inver t  0.00 ft El.  i n l e t  c res t  0.00 ft 

t**tt.=*******t*****tnnntttt*eM*****mt*"*ettttt*ff*f*****ttnt*tt*ttmtt** 

***** SITE DATA ***'* CULVERT INVERT **'***-**** 
INLET STATION (FTI 0.00 
INLET ELEVATION (FT) 1650.28 
OUTLET STATION (FT) 100.00 
OUTLET ELEVATION (FT) 1649.17 
NUMBER OF BARRELS 1 
SLOPE (V-FTIH-FT) 0.0111 
CULVERT LENGTH ALDNG SLOPE (FT) 100.01 

***** CULVERT DATA SUMMY ....................... 

BARREL SHAPE CIRCULAR 
BARREL DIAHETER 5.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL WNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND MALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

APPENDIX D 
Cal lente Wash Cross Section 2.306 



CURRENT OATE: 10-05-1994 
CURRENT TIME: 10:56:44 

FILE OATE: 09-13-1994 
FILE NAHE: C523-HZ 

t t * * * * * * t * f t * * * * t * * * * * * * * * * * * t *  

I * t * * * * * t ) i * t * * * ~ * *  TAILWATER tttt*tttit*****r)t******** 

*****tn*****~****~~t.**t*r+,+***t***9.*t"**t***********..*n*****9**~**.******"**.* 

**t=**t*t*tt=**n**tttl*****w****ff**t*nntn-ttst***t*mnt*tt*"f*t.*te**** 

CONSTANT WATER SURFACE ELEVATION 
1653.34 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH [FT) 
OVERTOPPING CREST ELEVATION [FT) 

PAVED 
1.00 
1.00 

1660.00 

Culvert 
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CURRENT DATE: 10-10-1994 
CURRENT TIME: 10:23:31 

FILE DATE: 09-13-1994 
FILE NAME: C601-HZ 

***n***t-t*n**ttt****ttt*****tfitf*ttttr**tnr***n***tnttt*"**tt*********** 

n*****tn****++*+***tt*t F ~ A  CULVERT ANALYSIS **n*~m*m***rtt++w** 

*******r*"***+t*+n**t*** m-8, VERSION 4.0 ***tn*ttm******t*ttt*f 

n****~*ti.**t*t~*t*t.n~~***mnnttt*n*tfltt~~**ftt~mtfim~~t**t~mtmtmt** 

I C I SITE DATA I CULVERT SHAPE, MATERIAL. INLET 
( " (--------------------------[----------------------------------------------- 

i 

I L ( INLET OUTLET CULVERT I BARRELS 
i 

I V I ELEV. ELEV. LENGTH I SWIPE 
i 

SPAN RISE MANNING INLET 1 
( I I (FT] ( 01  (FT) I RATERIAL [Fl) [FT) n TYPE 1 
I I____________._____--------IIIIIIIIIIIII----~------------------------------ 
I 1 11710.22 1709.04 88.01 1 2 CSP 

1 
5.00 5.00 ,024 CONVENTIONAL I 

1 2  1 I I 
1 3 1  I I 
1 4  1 I I 
1 5  I I I 
1 6 1  I I 
**t*~***t*t**t*-*tn*t*~*~**Nt*rntt*cnf****tt*t**~ttnt**ttt%ttnft*=n~~ 

I*n**tt*lt****ftn**ttnn*mtn***n+************* 

SUMMARY OF CULVERT FLOWS (CFS) FILE: C601-HZ DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1713.54 0 0 0 0 0 0 0 0 1 
1713.71 50 50 0 0 0 0 0 0 1 
1714.06 100 100 0 0 0 0 0 0 1 
1714.01 150 150 0 0 0 0 0 0 1 
1714.81 200 200 0 0 0 0 0 0 1 
1715.83 250 250 0 0 0 0 0 0 1 
1716.38 300 287 0 0 0 0 0 12 4 
1716.70 350 305 0 0 0 0 0 43 3 
1716.98 400 318 0 0 0 0 0 80 3 
1717.22 450 330 0 0 0 0 0 119 3 
1717.27 460 332 0 0 0 0 0 128 3 
1716.04 265 265 0 0 0 0 0 OVERTOPPING 

******tntft**tttt**tt******t******~********.**.****~~***~.~**..n**.*"*** 

* * * ~ ~ l * * * * t t * l t * * t * * * * t t * * t * * * * t *  

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C601-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLW X FLOW 
ELEV(FT1 ERROR(FT) FLOY(CFS) ERROR(CFS) ERROR 

1713.54 0.00 0 0 0.00 
1713.71 0.00 50 0 0.00 
1714.06 0.00 100 0 0.00 
1714.01 0.00 150 0 0.00 
1714.81 0.00 200 0 0.00 
1715.83 0.00 250 0 0.00 
1716.38 -0.01 300 1 0.35 
1716.70 -0.01 350 2 0.57 
1716.98 -0.01 400 2 0.42 
1717.22 -0.01 450 1 0.33 
1717.27 -0.00 460 1 0.13 

* I * t * + ~ * t * * * * L I I 1 * * * f f t t ~ * * t t t * * t * H t t X * t f * ~ 1 * ~ t * t t t f * f t ~ * * * * * t t ~ " * * * * * * * * * * * * *  

cl, TOLERANCE (FT) = 0.010 <2> TOLERANCE (X) = 1.000 
*"****t***~t***.********..t**tn******t****nt******t****t""*****************n 

Culvert 
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CURRENT DATE: 10-10-1994 FILE DATE: 09-13-1994 
CURRENT T I M :  10:23:31 FILE NAME: C601-HZ 
n * * * * * * * a . * * * * * * n * t n n * * * * t * t r  

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 5 BY 5 ) CSP 
* * t t t t t * * * * * = * a * t t t t t t t n n * * * n * t * * t * * * * * * * * " * * * * * * * * * * * * *  

DIS- HEAO- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILUATER 
FLOU ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) ( f t )  ( f t )  ( f t )  <F4> ( f t )  [ft) (fps) ( f t )  (fps) (ftl 

*tn.tt**tttfttt****~~n~nm**ttt**ta~**t***nnt~t~tttft*tt~mtttt*ttttttt**** 

0 1713.54 0.00 3.32 O-NF 0.00 0.00 0.00 0.00 0.00 4.50 
50 1713.71 2.04 3.49 3-Mlt 1.30 1.37 1.34 4.50 0.00 4.50 

100 1714.06 2.96 3.84 3-Mlt 1.89 1.98 2.69 4.50 0.00 4.50 
150 1714.01 3.79 3.79 l-SZn 2.37 2.44 8.17 2.37 0.00 4.50 
200 1714.81 4.59 4.59 1-S2n 2.82 2.84 8.76 2.82 0.00 4.50 
250 1715.83 5.43 5.61 3-Mlt 3.28 3.19 6.72 4.50 0.00 4.50 
287 1716.38 6.12 6.16 3-Mlt 3.64 3.43 7.71 4.50 0.00 4.50 

305 1716.69 6.47 6.42 3-Mlt 3.84 3.54 8.19 4.50 0.00 4.50 
318 1716.98 6.76 6.63 3-Mlt 3.98 3.61 8.56 4.50 0.00 4.50 
330 1717.22 7.00 6.80 3-Mlt 4.17 3.67 8.86 4.50 0.00 4.50 
332 1717.27 7.05 6.84 3-Mlt 4.21 3.68 8.92 4.50 0.00 4.50 

**t**t************tt2****nm~***.n**"***n*****~~*************t*~***t**** 

El .  i n l e t  face i n v e r t  1710.22 ft El.  o u t l e t  i n v e r t  1709.04 ft 
E l .  i n l e t  th roa t  i n v e r t  0.00 ft E l .  i n l e t  c res t  0.00 ft 

*n*n*****mlfn****f"*"*ttn*t***t* 

***** SITE DATA *'*' CULVERT INVERT na**n******' 
INLET STATION (FT) 0.00 
INLET ELEVATION (FTI 1710.22 
OUTLET STATION (FTI 88.00 
OUTLET ELEVATION (FT) 1709.04 
NUMBER OF BARRELS 2 
SLOPE (V-FTIH-FT) 0.0134 
CULVERT LENGTH ALONG SLOPE (FT) 88.01 

a**** CULVERT DATA SUMMARY "********n"****'**** 

BARREL SHAPE CIRCULAR 
BARREL OIAMETER 5.00 FT 
BARREL MTERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AN0 UALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

Culver t  
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CURRENT DATE: 10-10-1994 
CURRENT TIME: 10:23:31 

FILE DATE: 09-13-1994 
FILE NAME: C601-H2 

* t t t * * * * * * * t t t * * * t * t t * * * * * * * * n * * * t w *  

* * * * * * N t * * * * * t * t ~ ~ * X X * t t t  TAILWATER t****=**tt**tt***tmt*e* 

***t*****eft**tC*-**t***=f****n*-*t***t**t*t**tttn*tttt***nttR**~**- 

CONSTANT WATER SURFACE ELEVATION 
1713.54 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT] 

'**** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (m) (FT) 

1 9802.70 1722.80 
2 9831.10 1721.80 
3 9851.30 1721.00 
4 9894.00 1720.90 
5 9926.30 1720.60 
6 9972.30 1719.60 
7 9981.91 1716.16 
8 10004.00 1716.04 
9 10020.21 1716.36 

10 10023.60 1717.10 
11 10037.70 1718.30 
i e  10052.90 1720.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 13:32:41 

FILE DATE: 09-13-1994 
FILE NAME: M09-H2 

*Ill**-*********t**t*"***tt*****t*tNttt**fft*******"H*tX****t*t****t*~*** 

**nt******nmtn+***r** F ~ A  CULVERT ANALYSIS ***n"x**'*****n"ln*+r* 
*****+*t**t*+%*"hm*f*tt HY-8, VERSION 4.0 *-**t*t*t*t*t*tttWHt* 

* * I * * l ; t * t t X * * * * * * * * t ~ n m f t t n * t * t * ~ * ~ ~ * n r * ~ f t - ~ * * t t t x ~ ~ * * ~ t *  

I C I SITE DATA I CULVERT SHRPE, MATERIAL, INLET I u i 
I L I INLET OUTLET CULVERT I BARRELS 

i 

1 V 1 ELEV. ELEV. LENGTH I SHRPE 
i 

SPAN RISE MANNING INLET I 
I Y I (FT) (FT) (FT) I HATERIAL (FT) (FT) n TYPE I 
I I__________________--------IIIIIIIIIIIII----------------------------------- 
I 1 11677.78 1677.40 71.40 1 3 CSP 

i 
3.50 3.50 ,022 CONVENTIONALI 

1 2  I I I 
I 3 1  I I 
1 4  1 I I 
1 5 1  I I 
1 6 1  I I 
******ftt-t***ll***~~*~**t~*t~~~I-**tt-~*.ft*Htt*k.fttt*H~t*t******~ll* 

**n**t*=.tn*t~t-*~*~*~tttm*rnrnrn***tttt*~**t***t~~**t*ttm*ftt*tt*n*~*** 

SUHnARY OF CULVERT FLOWS (CFS) FILE: M09-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1681.11 0 0 0 0 0 0 0 0 1 
1681.19 40 40 0 0 0 0 0 0 1 
1681.39 80 80 0 0 0 0 0 0 1 
1681.72 120 120 0 0 0 0 0 0 1 
1682.49 160 160 0 0 0 0 0 0 1 
1683.27 200 200 0 0 0 0 0 0 1 
1684.22 240 240 0 0 0 0 0 0 1 
1685.34 eao 280 o o o o o o 1 
1685.62 289 289 0 0 0 0 0 0 1 
1688.11 360 360 0 0 0 0 0 0 1 
1689.75 400 400 0 0 0 0 0 0 1 
1690.00 406 406 0 0 0 0 0 OVERTOPPING 

****t*It**t***tt*t*t****~~-~ntt*t*tttt*tt*~~n***m*t**Ht*t~~~****-~*~~~*~ 

* ~ * t * * t * * * * * * t ~ * * * * * * * * * * ~ * * * * * * t t * * * * . * ~ t * * "  

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: M09-HZ DATE: 09-13-1994 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW(CFS1 ERROR(CFS) ERROR 

1681.11 0.00 0 0 0.00 
1681.19 0.00 40 0 0.00 
1681.39 0.00 80 0 0.00 
1681.72 0.00 120 0 0.00 
1682.49 0.00 160 0 0.00 
1683.27 0.00 200 0 0.00 
1684.22 0.00 240 0 0.00 
1685.34 0.00 280 0 0.00 
1685.62 0.00 289 0 0.00 
1688.11 0.00 360 0 0.00 
1689.75 0.00 400 0 0.00 

**t*t*=t**tf***~*=*****tf**~tt****ttttt****tt~*t**tt*~*s~*n*~=~t***~&**~~~~t.t.t**** 

t l >  TOLERANCE (FT) = 0.010 <2> TOLERANCE (XI = 1.000 
**+******t*.t**********t******.X*t*t*** 
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CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
CURRENT TIME: 13:32:41 FILE NAME: M09-H2 
* * * * ~ * * n * t * t * t * * t * * * * * x * * * * t t t * * * * * * t C * - * * t * t * n * * t * * t t * * t * * * t t * t t t t ~ t ~ * * * n ~  

PERFORMANCE CURVE FOR CULVERT t 1 - 3 ( 3.5 BY 3.5 ) CSP 
t*****n*tl***~.**t****ilntt*****ttttt*t*****n***-t*t****t***t********~*~*mt* 

O I S -  HEAO- IMLET OUTLET 
CHARGE WATER CONTROL CONTROL FLW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) ( f t )  ( f t )  ( f t )  tF4> (ft) (ft) (fps) ( f t )  (fps) ( f t )  

******t**t***.t~***t****ftt***t***t~**************t***~*~**mhnm*r"* 

0 1681.11 0.00 3.33 0-NF 0.00 0.00 0.00 0.00 0.00 3.71 
40 1681.19 1.57 3.41 3-Mlf 1.33 1.10 1.39 3.50 0.00 3.71 
80 1681.39 2.33 3.61 3-Ulf 1.98 1.58 2.77 3.50 0.00 3.71 

120 1681.72 2.97 3.94 3-Mlf 2.66 1.96 4.16 3.50 0.00 3.71 
160 1682.49 3.67 4.71 4-FFt 3.50 2.28 5.54 3.50 0.00 3.71 
200 1683.27 4.55 5.49 4-FFt 3.50 2.55 6.93 3.50 0.00 3.71 
240 1684.22 5.63 6.44 4-FFt 3.50 2.79 8.32 3.50 0.00 3.71 
280 1685.34 6.91 7.56 4-FFt 3.50 2.97 9.70 3.50 0.00 3.71 
289 1685.62 7.22 7.84 4-FFt 3.50 3.00 10.01 3.50 0.00 3.71 
360 1688.11 9.88 10.33 4-FFt 3.50 3.30 12.47 3.50 0.00 3.71 
400 1689.75 11.52 11.97 4-FFt 3.50 3.47 13.86 3.50 0.00 3.71 

* * * * \ l ~ * . i t * * * * * * f t f t * I t * * " * * ~ * * * H t * * *  

El .  i n l e t  face i n v e r t  1677.78 ft E l .  o u t l e t  i n v e r t  1677.40 ft 
E l .  i n l e t  throat  i n v e r t  0.00 ft El.  i n l e t  c res t  0.00 f t  

*t********lt**t*e**t****n*****-*** 

*** SITE DATA "*** CULVERT INVERT 'mm**xmt 

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1677.78 
OUTLET STATION (FT) 71.40 
OUTLET ELEVATION (FT) 1677.40 
NUMBER OF BARRELS 3 
SLOPE (V-FTIH-FT) 0.0053 
CULVERT LENGTH ALONG SLOPE (FT) 71.40 

***** CULVERT DATA SUFW\R~ *****n*****tn"f*****x 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.022 
INLET TYPE CDNVENTIONAL 
INLET EDGE AND WALL MITERED TO CONFORM TO SLOPE 
INLET DEPRESSION NONE 

Culver t  
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CURRENT DATE: 10-05-1994 
CURRENT TIME: 13:32:41 

F ILE DATE: W-13-1994 
FILE NAME: H09-HZ 

CONSTANT WATER SURFACE ELEVATION 
1681.11 

ROADWAY SURFACE PAVED 
ENBANKJlENT TOP WIDTH (FT) 1.00 
CREST LENGTH (FT) 1.00 
OVERTOPPING CREST ELEVATION (FT) 1690.00 

C u l v e r t  
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Ashbrook Wash at Golden Eagle Boulevard 
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ASGE2. OUT 

*Q 

xntain Hills North FDS 
Ashbrook Wash and Golden Eagle Blvd 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: 

ENGINEER : 

DATE: 7/ 3/1997 
TIME: 14:38.11 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 
W I M U M  WSEL: 
STEP SIZE: 
BREADTH OF WEIR: 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: 

DATE: 7/ 3/1997 
TIME: 14:38.11 

............................................. 
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ASGE2. OUT 

POINT ----- 
POINT 

WEIR COEFFICIENT TABLE 
PROJECT : 

POINT ELEVATION STATION ! i  ----- - - - - - - - -- - - - - - - - 
, '! 

16 1924.00 10070.90 ' I  

17 1924.50 10071.00 
18 1926.50 10091.00 

DATE: 7/ 3/1997 
TIME: 14:38.11 

******************************************a** 

INPUT COEFFICENT VALUES. 

POINT ----- HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
2.00 
5.50 

COEFFICIENT 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT : 

DATE: 7/ 3/1997 
TIME: 14:38.11 

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

ELEVATION DISCHARGE (CFS) ELEVATION DISCHARGE (CFS) 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: 

DATE: 7/ 3/1997 
TIME: 14:38.11 

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

ELEVATION DISCHARGE (CFS) --------- --------------- 
/ 
1921 -40 567.09 

ELEVATION DISCHARGE (CFS) --------- --------------- 
1922.15 1475.69 

4 EIW irLl . ro  is EIIT C ~ E  <*%,- wnly. ~ ~ 6 0  cFs C*PG-ci% 

F i b 3  g ~ s  dorn sr~=e++. ( a  +&@ 4% feu) 
( ~ - T H ~ J  O-~Q Page 3 



ASGE2. OUT 

1921 .45  
1921 .50  
1921 .55  
1921 .60  
1921 .65  
1921 .70  
1921 .75  
1921 .80  
1921 .85  
1921 .90  
1921 .95  
1922 .00  
1922 .05  
1922 .10  

# 
1 
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Project Title o .  \ n I- k FD5 Prolect No. 553-2- ,,a, 7-4337 
Subject A k /so\& Fy le P I V b  ~esigned ieq-i/ page 4 
5 C-s -SPC*C& P ~ C t \ ~  I ~ \ ~ ) Y J ~ ~  -& lprojcc*;x o f  
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Fountain Hills North FDS 
Ashbrook Wash and Golden Eagle Blvd 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 

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

PROJECT: fountain hills north fds 

ENGINEER: ashbrook wash and golden eagle blvd 

DATE: 7/ 3/1997 
TIME: 15: 7.59 

INPUT PARAMETERS 

STARTING WSEL: 
MAXIMUM WSEL: 
STEP SIZE: 
BREADTH OF WEIR: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INPUT ELEVATION/STATION TABLE. 
PROJECT: fountain hills north fds 

DATE: 7/ 3/1997 
TIME: 15: 7.59 

............................................. 
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POINT ----- 
POINT ----- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

ELEVATION 

ELEVATION --------- 
1922.11 
1922.30 
1921.42 
1921.74 
1922.20 
1921.55 
1923.00 
1923.00 
1920.98 
1920.76 
1920.80 
1920.30 
1920.10 
1920.00 
1919.86 

STATION ------- 
STATION ------- 
9635 .OO 
9662 .OO 
9662.10 
9706.90 
9707 .OO 
9731.90 
9732.00 
9824.00 
9824.10 
9849.00 
9889 .OO 
9890.00 
9930.00 
9946.00 
9980.00 

POINT ELEVATION STATION ----- - -- - - - - - - ------- 
16 1920.50 10000.00 
17 1922.00 10046.00 
18 1924.00 10070.90 
19 1924.50 10071.00 
20 1926.50 10091.00 

............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: fountain hills north fds 

DATE! 7/ 3/1997 
TIME: 15: 7.59 

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

INPUT COEFFICENT VALUES. 

POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 

$3 
1 

HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
2.00 
5.50 

COEFFICIENT ----------- 
2.6800 
2.6800 
2.7000 
2.7000 
2.6400 
2.6300 
2.6300 
2.6300 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: fountain hills north fds 

DATE: 7/ 3/1997 
TIME: 15: 7.59 

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

ELEVATION - - - - - - - - - 
1919.90 
1919.95 
1920.00 
1920.05 
1920.10 
1920.15 
1920.20 
1920.25 
1920.30 
1920.35 
1920.40 
1920.45 
1920.50 
1920.55 
1920.60 

$3 
1 

DISCHARGE (CFS) --------------- 
0.09 
0.72 
2.16 
4.58 
8.03 
12.59 
18.43 
25.64 
34.35 
44.49 
55.83 
68.30 
81.80 
96.22 
111.42 

ELEVATION -------- - 
1920.65 
1920.70 
1920.75 
1920.80 
1920.85 
1920.90 
1920.95 
1921.00 
1921.05 
1921.10 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: fountain hills north fds 

DATE: 7/  3/1997 
TIME: 15: 7.59 

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

DISCHARGE (CFS) --------------- 
542.71 

DISCHARGE (CFS) 

ELEVATION DISCHARGE (CFS) -- - - - - - - - --------------- 
1922.15 1305.31 
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Ashbrook Wash and Golden Eagle Blvd 
Cross Section (looking Downstream) 



Project Title f i f ~ d ~ / ? l d  #/UC MoE* FBS project NO. 555-2 Date 7-2-97 
Subject zd& A /~d-kqr%fd C I R W )  Ph f f ~ & f l . l n c  h j f i  .# Designed A%?/ Page //t 

6 FA#& Jo& &AKA ~ & d  C//Z&LG 1;- C&,>LA~-EA m 8~ 
290 Cf5, 

: -~e  F,~LMw/&& T ~ O  c w s i 5 - ~ ~ 2 ~ 0 & 3  &EKE VS62 /&?-Jk 
&/2k7&d C/ fldLc 7ZZ ~LT€O? VJ r j  E E ~  JLI  OF FLO M 

%f W I D r .  72 5 ZONE A B U U I ~ % / ~ / ~ ~ S ,  

/APPER /~~(am-/-Lon C kc\& e? M L C ~ ~  C t>c * AzLaL 2 z a L  - 
q0,O \950.50 ..,. 0 /pab &'I ,q ZLL qec-i,& * 

3%'i 19m,50 )" a*:c 3, \ i~ 1~ pqetW.r \  
7 0 2 16, 5 5 '/ s 2 0  \ ? I ! . -  -' 

Li,5 , ,  14;: . - -  2' TIC 2 a l o  1 1 ,  > 
2-9 

\ q l L , o L  G 3.5 14 1 \  .07 
- I ; E  IC 2'2 . -, Q G 20, 1 191(,q7 

28.5 19 iQ,a -/c 6 2 , s  i a  1 3 9  
I - 3 \ ? Id .  : L 71.5 ' G I 1  83 

^. f 1923. !,A %5c 91 ~ ? l \ , : ~  ~,+d-* 
j~:. -rbv A$ I 4 1 . 5  15~:. - p - ~ e c n o \  

" a / 4  ! - C , C  .,, (LD, k:,, n/c,'; 
5% S b p e  p kfi, D ~ S J  2% c , r l , ~  p~ mC~j-r,  Owp 

A55<,4.  PF', Ele\J .R ' - A  Oi-0'9 
Jhe /'-la/- C I R  I, OUT Lac- Q ~ P J  w.ts hot a" +.''? 

&fudir3 S e t  ./e h d .  
3RA)bJCcE ;&-+%:- 

P &rLc-r.l~r) C J ~ ,  F 7 2  A: wksa+ J@c IWP ph.Cotogr ~ & Z / Z  
2axL - 1 

192/,5 0 : Cd mph+d W&T&X L . c F Q C ~  
1911.5 0. / E \ e \ l ~ k m  T Y J ~  
1?04,)7 7 MAG clez .oc t5 
1708.77 I D  \q\\,qY F4- (.JL~L\.~ s b 3  
1908,11 21( TLUC #A ASS& P m  w\I, 
\q0qln 27- on Lowev /hbc~#hon L i v - 4 ~  

\y\\,s 33.7 IS R w u n  able. 
\92\.5 3Lt * ~cc+ccctQ PO j.ec;ttrm r-eg~c~cfiks a Vlw) 

k-dkcY re5+&.1\$ d u e  io m 
img@%Ib> S T ~ L ~ L L ~ ~ .  

L~tc \cG -315 
RIPRW LINEb $50 '$  - 0.030 8" G ~ ; ~ Q ~ ' , J ~ C ,  
s\0 Q& = 0,75% 

. 





srathon Circe near Ashbrook Wash and Golden Eagle Blvd. 

5% slope near outlet to Golden Eagle Blvd. 

Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Ground 
Num 
1 
2 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width: 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Shot Information 
Of £set 
0.0000 
0.1000 

20.0000 
28.5000 
31.0000 
59.0000 
61.5000 
70 .OOOO 
89.9000 
90.0000 

0.0180 
5.0000 % 

240.0000 cfs 
1916.5500 ft 

Elevation 
1933.0000 
1923.0000 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 
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Marathon Circe near Ashbrook Wash and Golden Eagle Blvd 07/02/97 

2% slope at entrance to the circle. 

Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Galculated Quantities 

Ground 
Num 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width : 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Shot Information 
Off set 
0.0000 
0.1000 

20.0000 
28.0000 
30.5000 
60.1000 
62.5000 
71.5000 
91.4000 
91.5000 

0.0180 
2.0000 % 

240,0000 cfs 
1911.9400 ft 

Elevation 
1926.0000 
1916.0000 
1911.4000 
1911.4000 
1911.0700 
1911.4700 
1911.8000 
1911.8000 
1911.5000 
1921.5000 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 

ti 

Page 1 



.arathon Circle near Ashbrook Wash and Golden Eagle Blvd 07/02/97 

Drainage Channel from Marathon Circle to Ashbrook Wash. 

Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width : 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Ground Shot 
Num 
1 
2 
3 
4 
5 
6 
7 
8 

Information 
Of £set 
0.0000 
0.1000 
7.0000 
10.0000 
24.0000 
27.0000 
33.9000 
34.0000 

0.0300 
0.7500 % 

240.0000 cfs 
1910.8500 ft 

Elevation 
1921.5000 
1911.5000 
1909.7700 
1908.7700 
1908.7700 
1909.7700 
1911.5000 
1921.5000 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 

@ 
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Reference: 

Grenier Inc., Fountain Hills Final Plat #516 : Grading Plans. Drawings sealed 7/21/95. 

Grenier Inc., Fountain Hills Final Plat #516 : Paving Plans. Drawings sealed 7/21/95. 

Grenier Inc., Fountain Hills - Plat #5 16 : Drainage Report. Report sealed 4/27/95. 



Ashbrook Wash at Bayfield Drive 



STREAM DISTANCE IN klllES kWE CONnUENCE YlllTH VEROE RlVER 











P 
Ashbrook Wash and Bayfield Drive (#2) 

............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. 

PROJECT: fountain hills north fds 

ENGINEER: WEW PWFILE OF %AYV\EL~ ~ R ~ U L  , &*I, b p f m  ~ u ~ a ~ h p d ~ d .  

DATE: 7/ 2/1997 yap ; -yht .&l/h i-l S U ~ S + ~ + ; O ~  I MQan;n> ;f 
TIME: 8:12.13 AOJ a ,ic, be wid tll d b:C(PI As Urn C 

h;drh, 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1591.80 
MAXIMUM WSEL: 1594.10 
STEP SIZE: 0.10 
BREADTH OF WEIR: 32.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT: fountain hills north fds 

DATE: 7/ 2/1997 
TIME: 8:12.13 ............................................. 
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POINT ----- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

ELEVATION --------- 
1597.65 
1595.94 
1594.26 
1593.22 
1592.71 
1592.38 
1592.38 
1592.38 
1592.71 
1592.38 
1592.17 
1591.92 
1591.80 
1594.80 
1594.80 

............................................. 
WEIR COEFFICIENT TABLE 
PROJECT: fountain h i l l s  nor th  f d s  

DATE: 7/ 2/1997 
TIME: 8:12.13 ............................................. 

INPUT COEFFICENT VALUES. 

POINT HEAD ----- ---- 
1 0.00 
2 0.20 
3 0.40 
4 0.60 
5 0.80 
6 1.00 
7 2.00 

COEFFICIENT ----------- 
2.6800 
2.6800 
2.7000 
2.7000 
2.6400 
2.6300 
2.6300 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: f o u n t a i n  h i l l s  n o r t h  f d s  

DATE: 7/ 2/1997 
TIME: 8:12.13 ............................................. 

ELEVATION - - - - - - - - - 
1591.80 
1591.90 
1592.00 
1592.10 
1592.20 
1592.30 
1592.40 
1592.50 
1592.60 
1592.70 
1592.80 
1592.90 
1593.00 
1593.10 
1593.20 

DISCHARGE (CFS) --------------- 
0.00 
0.85 
4.70 
12.48 
24.98 
43.05 
67.67 
99.51 

137.13 
180.06 
227.91 
280.66 
337.57 
398.59 
464.25 

ELEVATION DISCHARGE (CFS) --------- --------------- 
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ASH-BAY4.0UT . - . ,% , 

( h; I+- i 7 f ;ue  fbw) 
.. . , :  .. : . .-.. L 

:., ... ,-,. 
.i . , ~? -, ~ , >  . . , . . . .  ~ . .  

. , ' , ., ~ . 

Ashbrook Wash and Bayfield Drive 07/02/97 

Zone A Flow is down Hamilton Drive. 

Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width : 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Ground Shot 
Num 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Information 
Off set 
0.0000 
0.1000 

10.0000 
20.0000 
22.5000 
30.0000 
52.5000 
55.0000 
72.9000 
73.0000 

0.0180 
0.0171 ft/ft 

150.0000 cfs 
1588.6200 ft 

Elevation 
1601.0000 . - );~ . ' 

1591.0000 .... , . 

1589.3000 
1588.3900 
1588.0600 
1588.0000 
1588.0000 
1588.3300 
1591.0000 
1601.0000 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 

Cohsc~u~~ad 
THE F L O ~  w\M\ 14 &PPRo ~ \ m r t w  Y O  CC, as ~ k a u q  on Shc 
Z O N E .  A ~ 1 2 Q P t r ~ c  WIX\o% RAh36W FRO* ~ O F - T L U F G ~  L)o &EJb 55 FT. 
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,a ,,,.. ASH-ESW 

Fountain Hills North FDS 06/27/97 

Ashbrook Wash at emergency spillway, Dam #4 

Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width: 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Ground Shot 
Num 
1 
2 

Information 
Off set 
0.0000 

12.0000 
30 .OOOO 
109.0000 
109.1000 
329 .go00 
330 .OOOO 
430 .OOOO 
505.0000 
545.0000 

0.0300 
0.0068 % 

305.0000 cfs 
1703.6800 ft 

Elevation 
1706.0000 
1704.0000 
1702 .OOOO 
1702.0000 
1702.5000 
1702.5000 
1702.0000 
1702 .OOOO 
1704.0000 
1706.0000 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 
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Balboa Wash (River Mile 1.645) 







I<<<<<< Cross Section: 1.645: (FN = BABtHE.OH2) >>>>>> I 



Project Title G r ~ k ~ f i  k\\\5 d o . ~ 4 k  f= b 5 Project No. 5 g 5 2  Date A-30- 
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Oxford Wash at Fairlynn Drive 
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............................................. 
UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 ............................................. . .. . 

.. . 
I, . . . ,. 

PROJECT: .. . 
' ,  .~ . 3 \;;. .: 

, ,. 
. . ENGINEER: . . .. ,. 

DATE: 6/28/1997 
TIME: 11:31. 6 

.............................................. 
INPUT PARAMETERS .............................................. 

STARTING WSEL: 1634.80 
MAXIMUM WSEL: 1637.00 
STEP SIZE: 0.10 
BREADTH OF WEIR: 15.00 

............................................. 
INPUT ELEVATION/STATION TABLE. 
PROJECT : 

DATE: 6/28/1997 
TIME: 11:31. 6 ............................................. 
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POINT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

I 
1 

ELEVATION --------- 
1648.00 
1639.20 
1638.00 
1636.00 
1635.67 
1634.73 
1635.06 
1635.50 
1646.00 

STATION ------- 
0.00 
0.10 
10.00 
18.50 
20.50 
50.50 
52.50 
60.40 
60.50 

******************************a************** 
WEIR COEFFICIENT TABLE 
PROJECT : 

DATE: 6/28/1997 
TIME: 11:31. 6 ............................................. 

INPUT COEFFICENT VALUES. 

POINT ----- HEAD ---- 
0.00 
0.20 
0.40 
0.60 
0.80 
1.00 
2.00 
5.50 

COEFFICIENT ----------- 
2.6800 
2.6800 
2.7000 
2.7000 
2.6400 
2.6300 
2.6300 
2.6300 

**************************************a****** 
UNEVEN WEIR FLQW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT : 

Page 2 



DATE: 6/28/1997 
TIME: 11:31. 6 .......................................... 

ELEVATION --------- 
1634.80 
1634.90 
1635.00 
1635.10 
1635.20 
1635.30 
1635.40 
1635.50 
1635.60 
1635.70 
1635.80 
1635.90 
1636.00 
1636.10 
1636.20 

DISCHARGE (CFS) --------------- 
0.05 
0.49 
1.54 
3.39 
6.27 
10.38 
15.89 
22.95 
31.58 
41.76 
53.36 
65.61 
78.66 
93.16 
108.70 

ELEVATION --------- DISCHARGE (CFS) --------------- 
1636.30 125.33 
1636.40 142.91 
1636.50 161.36 
1636.60 180.67 
1636.70 200.83 
1636.80 221.85 
1636.90 243.69 

26b.3L.I CF4;* FllEL hii ly . .  
b" gro*/t c , t d  QISO 

&dm #eeJplain mag) 
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FAIR-OX 

xford Drive Cross-Section (Zone A width) 

Split flow from Oxford Wash at Fairlynn Drive 

Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Ground 
NUm 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width: 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Shot Information 
Off set 
0.0000 
0.1000 
13.0000 
27.0000 
29.0000 
44.0000 
59.0000 
61.0000 
81.9000 
82.0000 

0.0180 
0.0172 ft/ft 

133.0000 cfs 
1632.2700 ft 

Elevation 
1640 .OOOO 
1634.2000 
1634.0000 
1632 .OOOO 
1631.6700 
1631.7000 
1631.6700 
1632 .OOOO 
1632.5000 
1640 .OOOO 

HHCalc. Version 7.0s 
Eagle point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 

!4 
Conc I t~5\0n 
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Oxford Drive Alternate Zone A boundary 266 CFS 

Split Flow from Oxford Wash at Fairlynn Drive 

Open Channel Flow for Irregular Channel 

J ItI*\a-& 1 1 1% I f i f  i-S, ~ S J  -;tg so?o P/oW 
sf I; inaccm+( /  'Pd 1 0 ~ 4 .  + r u  Y& o r , e / .  

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Ground 
Num 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width: 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Shot Information 
Off set 
0.0000 
0.1000 
13.0000 
27.0000 
29.0000 
44.0000 
59.0000 
61.0000 
81.9000 
82.0000 

0.0180 
0.0172 ft/ft 

266.0000 cfs 
1632.5300 ft 

Elevation 
1640.0000 
1634.2000 
1634 .OOOO 
1632.0000 
1631.6700 
1631.7000 
1631.6700 
1632.0000 
1632.5000 
1640.0000 

HHCalc, Version 7.0s 

m 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 

Page 1 



Balboa Wash at Fountain Hills Boulevard (Flooding of Kings Way Road) 
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KING-WY 

Kings Way Road east of Fountain Hills Blvd 06/28/97 

Open Channel Flow for Irregular Channel 

Input. Quantities 

Manning's n: 
Channel Slope: 

Calculated Flow Rate: 
Calculated Elev. of Flow: 

Calculated Quantities 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width: 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Ground Shot 
Num 
1 

Inf ormation 
Off set 
0.0000 
4.0000 

11.0000 
17.5000 
19.5000 
32.5000 
45.5000 
47.5000 
54.0000 
70.3000 

0.0180 
0.0228 ft/ft 

318.0880 cfs 
1628.2800 ft 

Elevation 
1628.0000 
1628.2800 
1628.0000 
1627.6300 
1627.3000 
1627.3300 
1627.3000 
1627.6300 
1628.0000 
1628.3000 

HHCalc, Version 7.0s - Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 
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Arrow Wash from Fountain Hills Boulevard to Palisades Drive 
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-- MKE? McLaughlin Kmetty Engineers, Ltd. 
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Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Ground 
Num 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width: 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Shot Information 
Offset 
0.0000 

19.0000 
33.0000 
47.0000 
60.0000 

110.0000 
164.0000 
164.1000 
181.0000 
195.9000 

0.0180 
0.0279 ft/ft 

170.0000 cfs 
1688.9100 ft 

Elevation 
1698 .OOOO 
1696.0000 
1694.0000 
1692 .OOOO 
1690.0000 
1688.3000 
1688.8000 
1689.3000 
1690.0000 
1691.9000 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 



Open Channel Flow for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate : 

Calculated Elev. of Flow: 

Calculated Quantities 

Ground 
Num 
1 
2 
3 
4 
5 
6 
7 
8 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width: 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Shot Information 
Off set 
0.0000 
0.1000 

30.0000 
79.1000 
80.0000 
87.0000 
92.0000 

100.0000 

0.0180 
0.0273 ft/ft 

170.0000 cfs 
1672.3000 ft 

Elevation 
1672.7000 
1672.2000 
1672.0000 
1671.8000 
1672.3000 
1674 .0000 
1676 .OOOO 
1678 .OOOO 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 - 
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Arrow Wash at Arrow Drive 
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I • McLaughlin Krnetty Engineers, Ltd. 
Project Title un A (0 /Y///s AJuf-!-k 5 Project No. 92, ~ 0 ' / . 0 0 / - 5 5 ~ a t e  6-26-93. 
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AW-AD . OUT 

Fountain Hills North FDS, Arrow Wash and Arrow Drive 07/03/97 

Open Channel  low for Irregular Channel 

Input Quantities 

Manning's n: 
Channel Slope: 
Flow Rate: 

Calculated Elev. of Flow: 

Calculated Quantities 

Ground 
Num 
1 
2 
3 
4 
5 
6 
7 
8 

Area Of Flow: 
Wetted Perimeter: 
Hydraulic Radius: 
Velocity: 
Critical Slope: 
Top Width : 
Froude Number: 
Critical Depth:: 
Depth of Flow: 

Shot Information 
Offset 
0.0000 
16.0000 
32.0000 
52.0000 
54.0000 
78.0000 
80.0000 
90 .OOOO 

Elevation 
1650.0000 
1648.0000 
1646.0000 
1644.3300 
1644.0000 
1644.0000 
1644.3300 
1646.0000 

HHCalc, Version 7.0s 
Eagle Point, 4131 WestMark Drive, Dubuque, IA, 52002, 1-800-678-6565 
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1....*............................'.......... 
HEC-2 WATER SURFACE PROFILES . 
Varslon 4.6.2; k)r 1991 - . 
RUN DATE 19WIR95 T I M  l4:UIt42 * ............................................ 

....................................... 
U.S. A M  FDllPS OF ENGINEERS . 
HYOI(OLD3IC ENGINEERINB CENTER . 
609 SEEOM) STREET. SUITE D 
MVIS. CALIFOIUIIA 95616-4667 . (916) 756-1104 ....................................... 

HEC-2 WATER SURFACE PROFILES 

V.rsion 4.6.2: b y  1991 ..................................... 

* X XXXUXX XUXX XXUX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X x x  X X 
X X X  X X X 
X X UXXXXX XXXXX XXXXXXX 

Faunt.iin H i l l .  wrm FIS FI1.: ~ t . 1 ~  
For: F C W  t92-01 By: GVSCE 135 DTP FB 03-17-94 
Ashbrook Wash 100 Y..r Floodplain R.v i l .d :  03-29-95 

GR data taka" T r a  .t.r.o nod.1: .c.tv.d 19 Oct 93 UH. 
Extended sact ion GR date r.s.iv.d 13 Oct 93 from UH. 
200 snal. 2 ft CI mup ing  f l e w  by b n n y  &.riel kpp in .  en 8/29/91. 
w i t h  *YN.Y eontre l  by And.r.on k l s o n  12-11-92. 
Supplmnt.1 cross r -c t ion  data (GR L BT) surv.y.d by ALS as natsd. 
Sours. of 100-yr F1ar.t. fra HEC-I A~1y.l. By GVSCE. 

* Fi1.m: EXlOO-6.0111 and EXIOO-24.OHI - xs n.cerds rrm ~ y d r o i o p y  ~ a p o r t .  s w t i o n  3.5. ~di. FB. 
* Sp.cl.1 SUlY.rt routin. usad. Sub Crit4011 &n.lysl.. 

F loedpla l l l  l l s l t s  ar. p1ott.d a t  ..ch cross *.ct l~n us ing s t a r t i n g  
(SSlA) and ending (-TI stetlon. un1.s. th-r. i s  tn.ff.rtlv. I l a  I 
sr son f l te t  w i th  topWr.phic centou", i n  whish =a*.. th. conteurs 
us.d t o  p l o t  th. lloodp1.iin. 

THIS RUN EXECUTED 2WR95 14:(8142 

J 1  ICHECK I n g  NINV IDIR STRT METRIC HVINS Q E E L  FQ 

0 2 0 0 0.02 0 0 0 1503.7 

JZ NPROF IPLOT PRFYS XSECV XSECH FN ALWC I W  CHNIW ITRALL 

1 0 -1 0 0 0 -1 0 0 0 

J3 VARIABLE CODES FOR SUYUBY PRINTOUT 

150 101 110 115 ZW 

HEC-1 Cons.ntr.tion Point C627 24-hr stern s o n t r ~ l s  
1 

29WR95 14:46:42 

s t a r t  Hydrmulic.lly Sini1.r R.ash AS1 
5.. E x h i b i t  1. M.nn1ng.s n Valu. k p .  

NC 0.080 0.080 0.060 0.1 0.3 

Srs t ton  1.521 
ET 

HEC-I 

%I section 1 o l  3 l o r  N-1 Dnpth C.lsullt$on 
9.1 

Conc.ntr.tion Point C627: 21-Hr s t a m  control.. 
START stmt1.r Hydraulic Raach AS1 
5.. Exh ib i t  1. knning ' .  n V.1". t4.p. 
s.stion 1 o r  3 f o r  SLOPE-ARC4 METHOD (NO-1 Oepth C.lculatlon) 
Lmrt ev.rb.nk IS non .rr.sttv. f1.m ar..: wrd coded bl(.* 

from STA 9804.9 t a  9826.6 9 EL m 5  
19 9953.3 10031.7 0 0 0.0 

9765.7 1520.9 9776.5 1510.2 9790.9 IS05 
9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 

APPENDIX E 
Ashbrook Vash HEC-2 Output 



€ 1  9.1 
s.stion 2 ol 3 far  SLOPE-AREA METWO ( N o n u l  Dapth c.lsul.ttonf 
L.ft ov~vbank  41 non .fr.stlv. f low .Pal: Herd ced.d GR'. 

frw STA 9804.9 t e  9826.6 EL 1505 
1 1.523 19 9953.3 10031.7 10 10 10 

GR 1520.9 9765.7 1620.9 9776.5 1510.2 9790.9 1505 

GR 1505 9826.6 1504.9 9837.0 1505.2 9869.5 1505.3 

bll 1506.9 9916.2 1605.2 9935.3 1605.0 9943.3 1500.4 
bll 1199.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

s.ct$en 1.625 t s  - s t ton  3 o? 3 f o r  ~o-1 oapth C~ lcu l . t i on  

9.1 
s.ction 3 o r  3 f o r  SLOPE-AREI MTW (~o-1 k p t h  c.lcul.tlon) 
~.ft ev.rbmk I, .ir..tiv. r1.w .ma: n a r d  coded GR'S 

I ra  STA 9804.9 t o  9826.6 '4 EL I505 

W 3 .08 9953.3 .06 10031.7 .OB 10042.9 
ET 9.1 

~.ft everbank 1. non .rr.ctiv. f lo*  am.: Hard sadod GR'. 

1 
2 M R 9 5  14:48:42 

9944.71 10036.24 

PAGE 

fro. STA 9804.9 t o  9826.6 0 EL 1505 
S T R W  DISTANCE IN WILES ABOVE CONFLUENCE WlTH VERDE RIVER. 

X I  1.527 19 9953.3 10031.7 10 10 10 
GR 1520.9 9765.7 1520.9 9776.5 1510.2 9790.9 1505 
GR 1506 9826.6 1504.9 9837.0 1505.2 98119.5 1505.3 
GR 1506.9 9916.2 1505.2 9935.3 1505.0 9943.3 1500.4 
GR 1499.9 10000.0 1500.0 10001.2 1500.1 10031.7 1510.6 

LS 1.636 a Oat. Suwly.d by ALS 
Ch.ck S.st ion 4 1 
Ashbrook Wash: Section +I - 1.636 R1v.r H11.s 

NH 3 .08 10021.4 .06 10056.4 .OB 10259.4 

ET 9.1 
ckmn.l has b w n  f i l l e d .  GR rmt. Sun.y.d BY ALS. 

X I  1.636 12 9995.4 10056.4 170 180 180.1 
GR 1518.7 9899.4 1518.97 9905.4 1620.40 9921.4 1518.85 
-0 .srn c rno6l.a 1512.85 lOOM.4 1514.15 lOl(18.4 1518.85 

As 1.686 GR Oat. Surv-Y.d by ALS 
Ehack Sactton I 2 
~.hb~..,k wash; sact ion r 5 - 1.w6 ~ t v - r  nt1.s 

HEC-I Conc.ntr.tion Polnt  C626 
1 

E W R 9 5  14:48:42 
PAGE 

APPENDIX E 
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HEC- 
X1 1.727 
6R 1525.4 
GR 1527.5 
GR 1521.0 
t R  1520.9 
GR 1521.2 
GR 1520.4 
GR 1524.0 

START ~ d ~ . ~ l i ~ . l l y  Sim11.r Reach As2 
S.. E x h i b i t  1, m n n i n g ' s  n V a l w  m p .  

B A L W  WASH T r i b u t a r y  

HEC-I Cone.ntr.tTon Point  C549 
1 

2 W R 9 5  14:48:42 

-. -. . 
HEC-I Cwc.ntration Potnt  c549: 24-Hr s t o m  c o n t r o l s .  

B A L W  WASH Tribut.ry 
XI  2.095 17 9925.4 l o w 0  %PO 3 4 0  

NH 3 .I13 9955.4 1 19023.9 .12 l O W . 5  
ET 9.1 9827.06 10054.90 

HEC-1 Cens.ntr.tton Point  c549R: Z&HP s t o m  control.. 
1 1  2.200 12 9955.4 10023.9 570 490 552.7 
GR 1570.0 9815.8 1566.0 9Bt2.2 1561.3 9 8 U . 3  1561.5 9862.7 1561.2 9899.8 
GR 1560.8 9955.4 1560.1 9974.9 1560.6 9994.7 1560.5 1WOO.O 1559.9 10023.9 
GR 1564.7 10042.4 1565.5 10088.5 

F l o o d p l a i n  

APPENDIX E 
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*...*...........................................*..............~..*....".*.... ..................... r..... C"l".rt 622 .............................. ...............................................*..............*............... 

9878.25 10065.35 

PAGE 6 

HEC-I cons.ntr.tton Potnt C 6 U t  24-nr s t o m  sentro ls .  
CULVERT 622: ASHBRWK W I f n  and SAGUAaO IIWLEYAEC 

c u l v e r t  622 Danstr.unr expanded f low.  (SECTICU 1 OF SC ROUTINE) 
X I  2.382 17 9955.7 10038.7 405 405 410.2 
GR 1587.5 9-6.8 1581.1 M . 5  1 W . 7  9862.1 1572.2 W W . 1  1572.8 9921.5 
GR 5 7 3 . 1  9932.4 1571.9 9946.0 1573.2 9965.7 1171.5 9973.7 1571.3 9982.8 
GR 1571.7 10000.0 1571.2 10013.0 1571.6 10021.4 1572.5 10033.7 , 1J72.7 10059.9 

Us. NC R.eord t o  sat Csntr.ction .nd Expansion Co.lftri.nt. fo r  Culr.rt. 

€1 9.1 
c u l v e r t  622 0utl.t. 3-60" CUP'S (SECTION 2 OF SC I(WT1NE) 

photogr.nnutric .-..s. 1-e.t.d 28- oo*n~tr.m. (NO ~1.v. ~ d j u s t . )  
Be.. Channel El.u.ttons were ra tsad  t o  Cu lve r t  Inv.rt EL 1674.0 

X I  2.405 23 9992.3 10011.7 115 130 123.1 
X3 10 1581.98 1581.98 
GR 1590.3 974S.4 1588.7 9776.2 1586.8 W14.0 ISe6. 1 9855.5 1585.0 9898.6 
GR 1584.0 9942.0 1574.9 9961.5 1574.4 9-4.6 1574 9992.10 1574 10000.0 
GR 1574 10011.7 1574 10018.2 1574 10034.9 1575.4 10050.7 1683.7 10077.0 
GR 1581.1 10104.3 1585.5 10116.2 1586.1 101S1.0 1585.0 10198.3 1585.0 10267.7 
GR 1585.0 10347.6 1585.0 10430.9 1692.2 10450.2 

9.1 
Culvar t  622 I n l e t .  3-60" W'I (SECTIOW 3 OF SC WJTINE) 

Ph*togr.nntric X-I.~. locatad 10' Upst7.m. (No El.". Adjust.) 
B... Channel El.v.tton. w.rr 1ow.r.d t o  Cu lva r t  I n v e r t  EL 1575.82 

c u l v a r t  62a BT l n f o m t i o n  surv.y.d by ALS. w.st t o p  01 surb. 
cu lv - r t  622 BT tnf.nntton s0d.d pr Hpur. 3.16 (HEC-2. S.pt 90) 
Rtght overbank 1s non .iT.~ttv. Ila area: Hard s0d.d 5 R . S  

I r a n  STA 10194.7 t o  STA 103OB.4 @ EL 1587.6 
XI  2.428 32 9995 10012.2 121 121 12 1 
XZ 2 1580.82 1584.12 

PAGE 7 
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9.1 
Culv.rt 522 Upltr..m: .xp.nd.d 

LEGEND WASH Tributary 
2.418 21  9987 10037.3 

1588.2 9881.6 1584.5 9896.3 
1579.7 10000.0 1579.3 10023.3 
1580.7 10084.0 15a2.0 10090.7 
1588.1 10191.4 1m7.9 10205.6 
1587.3 10255.5 

flow. (SECTION 4 OF SC ROUTINE) 

START Wdr.ultssl ly Simi1.r R..ch AS3 
s.. E x h i b i t  1. M.nntng'* n V.1". m p .  

LEGEND YAW Trtbvt.ry 

HEC-I Conc.ntratfon Point C622R 

PT 2 1380 1380 

Cuiv.rt M Down.tr.a f u l l y  .xp.nd.d ? l a .  Sp.ci.1 Cu1v.U 5-st ion I I 

UH 3 .1 9973.9 ,045 10050.6 .I 
E l  9.1 

HEC-I Canc.ntr.tion Polnt CSZlr(: 24-hr s t o m  contro ls .  
START Hydr.ulically s1mii.r ~..sh -3 
5.. E l h i b l t  1, mnntng'. " V.1". w p .  

CULVERT M7 : ASHBWOL: WASH and 6AIIIFIEl.D DRIVE 
culv.~r M7 O a n s t r . ~ ;  .ip.nd.d f la. (SECTIW I OF sc 

X I  2.494 19 9973.9 1W50.6 260 '220 
OR 1593.7 9 W l . l  1593.1 9860.5 1592.1 9894.6 
GR 1583.1 9948.0 1583.0 9973.9 1582.7 9990.8 
GR 1581.2 10039.0 1584.0 10050.6 1589.5 10065.5 
GR 1590.5 10179.7 1591.0 10217.4 1589.8 10228.5 

Us. NC Racord t a  sa t  Contraction and Esp.nrton Co.rfld.nts f o r  
1 

29WiR95 14:48:42 

ROUTINE) 
245.0 

1591.5 

PAGE 8 

Culu.rt M WTLET 

9.1 
Culv.rt M7 0utl.t. 3-60" 0W.l ( S ~ I W  2 OF sc ROUTINE) 

Photogra..utrtc r-..~.. 1=.1d 12' D m s t v . ~ ~ .  (NO El.". Adjust.) 
2.529 23 9991 10009.7 195 170 180.7 

10 

9.1 
Rlght bank 1% non .ff.stttv. flow ar..: Hard coded Gn's 

frm ST1 10072.3 t o  10248.3 0 EL 1500 
Culv.rt M I n l e t .  3-60" W ' s  (SECTIOII 3 OF SC RWTINE) 

Photogra-trlc r-sac. 1os.t.d 12' U p l t r - u .  (No El.". Adjust.) 
8.s. Ch.nn.1 El.u.tlons rr. 1mr.d t o  Cu lve r t  Irv.rt EL 1SBI.98 

Cu1v.rt M7 5T tnfomutton Surv.y.d by A U .  North top  o f  curb. 
Culr.rt M 87 rn romut ton  sodad per  Tigur. 3.16 (HEC-2. Sept 90) 

X I  2.545 24 9993.7 10007.8 84 84 84 
X2 2 1589.98 1692.5 
X3 10 
X4 2 1SS2.8 9960.5 1592.2 10039 

APPENDIX E 
Ashbrook Mash HEC-2 Output F l o o d p l a i n  



1600 10072.3 I600 10099.9 
1600 1024S.3 

PAGE s 

9 . 1  
Up.tr.an: .rp.nd.d Tlo*. (SECTION 4 OF SC ROUTINE) 

9989.8 10010.8 70 70  71.3 
1596.1 9893.4 1594.9 9929.4 1589.1 9945.1 
1587.7 9967.7 15W.6 9970.9 1 W . 5  9989.8 
1 W . 4  10010.8 1688.3 10026.5 1589.1 10037.9 
1594.4 101l2.2 1594.7 10126.6 1595.4 10139.4 

9.1 
L.lt ov.rb.nk tr non .Tl.ctlv. l 1 w  .?.a: Hard 

T r a  STA 9927.3 t o  9946.4 0 EL 1607.5 
2.785 2 1  9968.9 9992.6 610 

1615.1 9809.0 1614.0 9811.4 1613.1 
1610.5 S913.4 1607.5 9927.3 1607.5 
1604.9 9953.7 1402.5 9988.9 1601.6 
1601.8 10000.0 1602.1 10007.9 IPa3.9 
1614.9 10066.9 

PAGE 10 

ARRW WASH Trtbutary 

HEC-1 Cons.ntratton Potnt C621 

F l o o d p l a i n  

APPENDIX E 
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9.1 
-1 Cons.ntr.tion Point 

22 9960 
9755.0 1651.8 
9869.3 1646.9 
9943.5 163E.2 

10072.8 1647.3 
10195.3 1649.2 

s t o m  controls. 

Cons.ntr.tlon Point C613 

14:46:42 PAGE 

NH 3 .I 9994.8 . O U  10014 .I 10196 
ET 9.1 9986.79 10100.35 

HEC-I Cons.ntratten Polnt C613: ZChr s t o m  sontrols. 
X1 3.303 30 9986.8 10035.6 420 440 429.5 
GR 1651.3 9850.1 1660.8 9863.7 1663.4 9877.7 1663.2 9692.7 1658.3 9909.9 
GR 1557.2 9934.0 1656.7 9948.5 1666.4 9961.8 1655.6 9978.7 1654.5 9986.8 
GR 1649.8 9994.8 1649.8 10000.0 1651.4 10014.0 1652.0 lW3S.6  1651.5 10056.8 
GR 1651.0 10074.8 1650.4 100119.9 1660.3 10091.¶ 1653.2 10099.9 1656.3 10104.6 
Gll 1658.7 10112.2 1660.4 10116.8 1660.6 10128.2 1661.2 101YI.4 1662.0 10146.3 
GR 1663.1 10154.2 1663.3 10161.8 1663.7 10171.9 1663.6 10187.9 1663.3 10196.0 

nee-I cons.ntr.tton ~ o l n t  c608 

2 970 970 

3 .1  9973.3 ,045 10019.6 .I 
9.1 

HEc-I cons.ntnt+on Point C608: 2 4 4 7  ' t o m  controls. 
CULVERT 608: ASHBRWK WASH and WPSTEAD OnIVE 

Culvrrt 608 Dornstr..m: .xp.nd.d flow. (SECTION 1 OF 
3.487 38 9973.3 10019.6 360 340 

1681.7 9708.3 1682.9 9729.5 168Z.8 9752.4 
1679.7 9646.5 1678.4 9856.0 1677.3 9673.6 
1675.0 9949.4 1670.5 9960.7 1668.0 9073.3 
1666.6 10000.0 1666.7 10012.0 1668.6 10019.6 
1670.4 10050.0 1671.5 10065.9 1675.5 10OS1.4 
1676.8 10124.1 1678.8 10132.2 1680.3 10140.9 
1681.6 10224.8 1682.0 10244.0 1682.9 10255.5 
1683.4 10268.2 1683.5 10303.3 1663.5 10305.1 

ROUTINE) 
351.5 

1680.6 
1677.2 
1667.2 
1669.8 
1677.2 
1681.0 
1682.1 

Gil 
GR 
GR 
GR 

Us. NC R-cord t e  sat Contr.ction and Expansten Co.r'ftsi.nts Tor  Culv.rt. 
1 

2 W R 9 S  14:48:42 

9.1 
Culv.rt 608 0utl.t. 3-10'1 7% Box (SECTIW 2 OF sc RWTINE) 

Phatogr.m.tris i -sac .  1oat.d 24.4' D0mstr.m. (No €1.". 8dju.t. 

APPENDIX E 
Ashbrook Wash HEC-2 Output Floodplain 



NH 3 0.100 9980.8 0.045 10013.8 0.100 10300 

ET 9.1 9980.79 10013.80 
Culv.rt 608 1nl.t. 3-IO'r7. I o i  (SECTION 3 Of SC ROUTINE) 

Photogr-tric .-.as. 1oc.t.d 10' U p s t r a u .  (No El... Adjust . )  
cu1v.U 608 81 inTornrtien Surv.y.d by A S .  Vast  top of curb. 

XI 3.531 21 9980.8 10013.8 61.5 61.5 61.6 
X2 2 1680.19 1881.95 
X3 10 1681.57 1681.57 

na.  (SECTION 4 Of 
75 75 

1686.0 9706.3 
1678.1 9851.1 
1673.8 9962.2 
1675.2 10047.6 
1683.0 10114.2 
1691.0 10240.9 

START Hy6r.ultcll ly simi1.r R..sh AS4 
5.. Exhibi t  1. Il..nn(og'l n Value Hap. 

NH 3 ,055 9955.4 ,045 10034.2 .025 10161 
ET 9.1 9956.39 10034.21 

START Hydr.ulis.lly Simi lar  R.ach AS4 
5.. E i h i b i t  1. W.nning'* n V.1". Hap. 

XI 3.621 28 9955.4 10034.2 390 390 W3.4 
GR 1691.4 9676.9 1688.2 9668.9 1686.9 9712.0 1686.0 9717.7 1687.0 9723.9 
GR lbs7.7 9739.3 1687.0 9768.2 1687.3 9796.4 1686.8 9824.6 1686.0 9665.2 
GR 1686.2 9883.7 1685.9 9907.3 1685.1 9933.7 1681.9 9 5 . 4  1681.2 9977.5 
GR 1679.1 9988.6 1678.4 10000.0 1678.3 10006.7 1681.4 10019.6 1681.9 10034.2 
GR 1 W . 1  10047.5 1689.9 10063.4 1689.5 10072.5 1691.2 10082.2 1691.6 10106.4 
GI 1692.2 10121.9 1693.5 10147.6 1603.4 10161.0 

HEC-I conc.ntration Point C585 

Floodplain 
APPENDIX E 

Ashbrook Wash HEC-2 Output HEC-2. Page 8 



START Hydr.ultc.lly Hmt1.r Reach AS 3 
5.. Exh tb i t  1. M.nntns'. D Value Wp. 

NH 3 .I 10000 ,045 1OOa .I 10119 
ET 9.1 

SECTION 4.058 USINB REVISED PUPPING. 
START nydr.ults.11~ S t rmt l v  R..ch AS3 
S.. Exh tb t t  1. Ilmning'. n Valu. Wp. .......................... OW 4 ............................ 

HEC-1 C599 Stsrag. Rout. W t l n g  Currn YSEL - 1715.8 fact 
HEC-1 c-5 I n n o *  Hydrogfnph (Ashbrook Wash) 9 - 300 cfs 
R.Trr.ns.: HEC-I Output Ftl.: UlW-6.OHl 

HEC-I Cons.ntr.tton Petnt CS5: 6-hr % t o r n  con t ro ls .  

CULVERT 585; NH0r)oK VAW and WLDEN EAGLE WLEVUUI 
Culvert 585 !Jom.tr.un: .rp.nd.d f low. (SECTION I OF SC ROUTINE) 

X I  4.058 11 9990 10028 1500 1490 1552.3 
IS 9 171s 1 1715 I) 

Us. NC R.+erd t o  set Cootmct lon and Expm%lon Ca.Tfld.nts f o r  Culvert.  

NC 0.3 0.5 
NH 3 0.100 9992.5 0.045 10027.6 0.100 10113.2 
ET 9.1 

Cu1v.e 585 Out let .  2-8.x 4' Box (SECTION 2 Of SC ROUTINE) 
Ph-atogr-trtc I-s.c. 1osat.d 6.9' D0m.tr.u. (No El.". Adjust.) 
Bas. Ch.nn.1 El.vattons warm 1a.r.d te Culvar t  1nr.e EL 1714.73 

X I  4.065 12 IWOO 10019.1 36 33 36.6 
I3 rn 

SC 2.013 0.5 2.63 0 4 8 242 
START Hyddr.ultc.lly Stmt1.r R..ch N 5 

2.. Exhtbt t  1, Y.nntng'1 n Vatu. M p .  
NC 0.050 0.050 0.025 0.3 0.5 
NH 3 0.090 9978.9 0.025 10015.4 0.050 10096.5 

9.1 
Cu1v.t-t 565 1nl.t. 2-8'. 4' Box (SECTlON 3 Of SC ROUTINE) 

Photogr-trls x-.as. 1oc.t.d 30' Upstr..m. (No El.". Adjust.) 
Bas. Channel E1.v.tt.n~ w.r. 1ow.r.d t~ Culu - r t  I n v e r t  EL 1722,47 

Culver t  565 ST tnfom.tton taken fra AS-WILTS (Sat @lo). 
Culvar t  W BT t n f o n u t 3 a  s0d.d par i tgur. 3.16 (HLC-2. S.pt 90) 

n r a r  Hydraults.lly Stni1.r ~..ch As5 
k. Exhtb l t  1, ilanntng'. n V.lu. Y.p. 

X I  4.110 14 9987.1 10000 242 242 242 
U 2 1726.47 1740.82 
X3 10 
X4 2 1744.15 9942 1739.78 10047.8 

Raturn Contraction and Eip.nston co.lflst.nts t o  N o m l  

NC 0.050 0.050 0.025 0.1 0.3 

9990.00 10032.61 

PAGE I 4  

PAGE 

Floodplain 
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NU 3 .055 9972.5 . O U  10036.3 
n 9.1 

srrar ~ y d n u l i a l l y  similar  b a c k  AS6 
5.. Exhibit 1. bnning's n V.lu. b p .  

1 
29WR95 14:40:42 

9971.12 10043.12 

PAGE 16 

CULVERT M : ASHGRWK HkSH and SIERW MORE 
Culv-rt M m.*nstv.m: .rp.nd.d ?law. (SECTION 1 OF SC 

4.311 38 9972.5 10036.3 310 310 
1783.8 9591.0 1780.3 9600.2 1776.3 S618.8 
1771.7 9661.7 1770.0 9574.2 1770.8 9690.1 
1771.5 9725.5 1771.2 9727.2 1771.2 9739.4 
1771.7 9776.5 1771.9 9797.3 1771.5 9825.8 
1771.3 9906.7 1771.6 9930.1 1771.5 9943.0 
7 4 9976.6 1765.6 10000.0 1755.6 10000.0 
1768.5 10061.3 1773.7 10081.6 1773.7 10106.6 
1776.8 10154.9 1778.7 10179.2 1779.4 10191.5 

US. NC ~ = o r d  t o  set contraction and ~ i p a n s r ~ n  co.F~rci.nt. l o r  

ROUTINE) 
311.5 

1774.2 
1770.9 
1770.7 
1771.8 
1771.7 
1765.8 
1773.1 

(SECTION 2 OF SC WTINE)  
.2 *  Domstr..n. (No El.". Adjust. 

130 130 130 

ET 9.1 
culy.rt n5 I n l e t .  5-10.i 3' Box (SECTION 3 OF SC ROUTINE) 
Culvart M 0T i n T o m t i o n  Suw.y.d by A=. South top 09 curb. 
culvmrt M 01 inTem.tlon coded p.r Tigur. 3.16 (WEC-2. S.pt 90) 

XI  4.349 40 9972.6 10025.2 74.5 74.5 74.5 
X2 2 1773.06 1775.19 
X3 10 
X4 1 1776.7 9877 

1 
29MR95 14:UI:42 

F l o o d p l a i n  
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Raturn Contraction and Expansion co.rTisi.nts t o  N o m l  

0.1 0.3 

3 .055 SS75.9 0 4 5  10033.1 .06 10259.3 
n 7 -.- 

Cu1v.k-t 116 UPstr..n: expandmd T l a .  (SECTIMI 4 OF SC IIWTINE) 
4.362 37 9975.9 IOOW.1 65 75 65.6 

1790.3 9689. I 1787 .O 9604.5 1783.0 9624.7 1779.1 
1777.2 9669.5 1776.7 9595.1 1775.8 9702.7 1775.9 
1777.1 9728.0 1777.1 9143.8 1777.6 9744.8 1777.6 
1777.1 9770.0 1775.7 9788.3 1777.1 9795.8 1777'5 
1776.6 9874.5 1776.3 9918.7 1775.1 9927.5 1772.4 
1771.5 10000.0 1771.9 10033.1 1778.6 10059.2 1778.1 
1778.0 10141.9 1779.0 10155.9 1779.7 10191.9 1780.3 
1784.8 10241.2 1791.9 10259.3 

HEC-I Cons.ntr.tlon Potnt CS6OI 

2 1990 1990 

3 .055 9997 ,045 10045.1 .06 10208.6 
9.1 .......................... D M  6 .....................+.... r. 

HEC-I C560 Storage Rout. Rrt lng Cur". USEL - 1832.4 7a.t 

APPENDIX E 
Ashbrook Wash HEC-2 Output Floodplain 



HEC-1 C560 Inflow Hydrograph Q - 1990 cT. 
R.f.r.nc.: HEC-I Output Fil.: EX100-5.Wl 

HEC-I cenc.ntr.tion ~ e t n t  CMOS: 6-hr s t o m  controls 

X1 4.839 30 9992.8 10054.8 1050 1040 1067.6 
X5 2 1832.4 1832.4 
GR 1840.5 9752.4 1839.8 9782.1 1838. 6 9815.5 1828.1 9841.5 1837.6 9873.6 
GR 1837.3 9902.4 1837.1 99U.7 1 W . 3  9 9 S . 8  1832.3 9949.9 1826.3 9966.7 
GR 1824.8 9973.9 1824.5 9992.8 Z823.3 9997.0 1823.4 lMMO.0 1823.5 10010.5 
GR 1823.9 10034.0 1822.8 10045.1 1826.5 10054.11 1829.0 10068.3 1828.8 10074.1 
GR 1828.8 10088.1 1829.0 10105.9 1827.9 10121.6 1828.2 10126.7 1830.6 10136.0 
GR 1831.5 10147.4 1831.3 10155.3 1832.7 10169.9 1836.7 10186.6 1842.6 10208.6 

1 
24WR95 1W.48:42 PAGE 19 

1847.7 10175.7 11146.1 10183.5 1817.4 10194.0 

HEC-I Cons.ntr.tlon Polnt C558 

2 1920 1920 

3 ,055 9990.4 
a 3 -. . 

HEC-1 Cenc.ntr.tlon Polnt C558: 6-hr s t o m  sontrols. 
5.076 35 9990.4 10012.3 520 630 

1864.3 9682.8 1864.0 9707.8 1865.0 9715.5 
1863.1 9751.7 1852.6 9792.2 1862 .2  9810.7 
1861.4 9853.8 1859.2 9674.1 1869.4 -1.3 
1853.0 9907.6 1850.2 9917.4 1 W . 9  9920.5 
1850.6 9957.7 1850.9 9978.9 1861.2 S9w.4 
1848.3 10004.8 1852.7 10012.3 1855.3 10022.7 
ln(10.6 10074.2 1860.2 10081.0 1860.5 10097.3 

PAGE 20 
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NU 3 ,055 9971 .045 10000 .06 10070.8 
ET 9.1 9932.58 10007.51 

HEC-1 Conc.ntr.tton Point C567; 6-hr s t o m  control.. 
CULVERT 5 7  A S H B W K  WASH and WLDEN EAGLE BWLEVARD 

Culv.rt 557 Do*n*tr..ni .rpand-d fla. (SECTIMI I OF SC UWTINE) 
XI  5.919 26 9971 10007.5 U S  435 436.4 
GR 1920.6 -55.7 1919.3 9697.8 1918.5 9737.7 1918.1 9762.1 1918.1 9787.0 
GU 1916.6 9797.6 1916.9 9812.8 1916.9 M 6 . 4  1917.5 0833.5 1 9 . 9  9BM.4 
GR 1917.7 9847.5 1917.1 0858.8 1918.1 9872.3 1918.3 9879.2 1918.0 9892.1 
GR 1916.9 9910.1 1911.7 9925.3 1906.5 9940.8 1906.6 9954.1 1906.0 9971.0 
GR 1905.5 99B8.7 1903.9 10000.0 1908.8 10007.5 1919.5 10042.3 1919.8 10055.7 

1920.4 10070.8 

Us. NC R.co?d to 9.t contractton .nd Exp.nsion Co.ffist.nts for culr-r t .  

NC 0.3 0.5 
NU 3 0.055 9984.2 0.045 10010.8 0,060 10074.0 
ET 9.1 9974.98 10028.09 

C U ~ V . ~ ~  557 o"t1.t. 1-60.  or^ (SECTION 2 OF sc ROUTINE) 
Bas. Chmn.1 El.V.tton. r r .  1ow.r.d t o  Culvart Iavart EL 1905.77 

X I  5.542 24 9997 10003 120 120 121.8 
X3 10 1911.5 1911.5 
GR 1920.1 9764.4 1919.9 9807.5 1919.6 9812.0 1919.7 s825.7 1919.9 9838.6 
611 1919.5 98.8.7 1919.+ 9W1.3 1918.9 9881.7 1918.8 9691.3 1920.1 9914.5 
GU 1920.3 9936.0 1919.7 9957.9 1915.8 9966.7 1915.8 9974.4 1914.7 9984.2 
GR 1005.8 9997 1905.77 1 0 ~ 0 . 0  1905.77 10003 1913.9 10010.8 1915.0 10026.0 
6R 1915.0 10026.0 1920.8 10042.5 1922.2 10054.4 1925.4 1007*.0 

9.1 
Culu.rt 557 1nl.t. 1-60. W (SECTION 3 OF SC RWINE)  

Photogr.m.trtc I-%.=. 1oc.t.d 2' Up.tr..n. (No E1.v. AdJust.) 
8.s. Ch.nn.1 El.v.tion= -7. 1 a r . d  t o  Culvert 1 n u . e  EL 1909.38 

Culuart 557 BT Infonutton Surv.y*d by ALS:*..t top curb. p.  10 8K 2 
Culu.rt 622 BT Infonutton s0d.d per Ftgur. 3.16 on l e f t  ov-rbank. 

I.. Ftgur. 3.16 UEC-2. S.pt 1990. 
5.561 la 4997 1000s 1x0 110 110 

2 1911.38 1919.7 
10 

Return Contraction and Expanst~n co.fftst.nts t o  rn-1 

NU 3 ,055 9983.2 .045 10022.7 .06 10090.3 
ET 9.1 9929.00 10068.79 

Culvart 557 Upst7.m: .ip.nd.d flow. (SECTION 4 OF SC RUJTINE) 
X I  5.572 23 9983.2 10022.7 65 40 47.4 
611 1928.2 9781.7 1926.8 9809.3 1926.0 9827.6 1925.3 9857.6 1924.7 9875.6 
GR 1925.2 9885.0 1924.8 9910.3 1923.9 9926.3 1911.8 9934.0 1916.4 9948.9 
GI  1914.2 9959.7 1913.5 9969.1 1913.2 9983.2 1912.3 9989.3 1912.2 10000.0 
611 1912.3 10005.7 1914.3 10022.7 1915.1 10036.1 1917.8 10050.9 1918.9 10056.5 
GR 1922.4 10067.0 1927.4 10078.7 1930.1 10090.3 

F l o o d p l a i n  
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HEC-1 Cona.ntratton Polnt  C556 

QT 2 1750 1750 

NH 3 0 5  9982.2 .045 10010.8 .05 10083.9 
ET 9.1 

HEC-1 Cone.ntr.tlon Potnt C556: 6-hr s t o m  contro ls .  
X I  6.073 14 9992.2 10010.8 505 505 504.0 
GR 1996.8 9918.9 1994.8 9933.0 1987.7 9949.6 1981.6 
GR 1979.9 9992.2 1977.9 9997.6 1978.1 10000.0 1978.0 
GR 1980.7 10032.8 1982.8 10041.9 1993.4 10068.4 1993.4 

=ECHO DEPTH CYSEL CRIWS =ELK EG HV HL 

Q QWB QCH QRO8 ALOB ACH AROB VOL 
TIWE vLo8 VCH VROB XNL XNCH XNR KN 

SLOPE XLOBL XLCH XWBR ITRIAL IDC ICONT CORIR 

.PROF 1 

CRITICAL DEPTH TO BE CALCULATED AT ALL CWSS SECTIONS 

CCHV- ,100 CEHV- ,300 
'SECHO 1.521 

HE=-I Cenc.ntr.tten Potnt C627: 24-Hr storm centre ls .  
START s i m i l a r  wdraui+c n..ch ASI 
S w  Exh ib t t  1. lhnning'. n Velu. Rap. 
s.srtom 1 of 3 for  SLOPE-ARW m T W  ( N o m l  h p t h  C.lcul.tt 
~.tt ovarbank i s  non .fr.stiv. flow a?..: Hard s0d.d 611's 

f?m STA 9804.9 t o  9826.6 @ EL 1505 
1.521 4.44 1503.74 1503.15 1503.70 1505.04 1.29 

3190.0 65.9 3090.2 34.0 16.9 333.9 9.6 
.OO 3.90 9.25 3.53 ,080 .060 .OM 

.020218 0. 0. 0. 0 I1  3 

.SECNO 1.523 
s.ctton 2 o r  I t o r  SWPE-ARVI METHOD ( m o m 1  h p t h  c.lcul.tion) 
~.ft ou.rbank t r  non .ff.sttv. r la  an.: Hard sodad GR'r 

frm STA 9804.9 t o  9826.6 0 EL 1505 
1.523 4.45 1505.95 1503.35 .OO 1505.24 1.29 .20 

3190.0 65.9 3090.1 34.0 16.9 334.1 9.6 .I 

. 00 3.89 9.25 3.53 ,080 .060 .W .a00 
.Q20lQ3 10. 10. 10. 0 11 0 .oo 

.SECHO 1.525 
5-etton 3 o f  3 f o r  SLOPE-AREA METW (Nornu1 D-pth C.lcul.tton) 

OWSS L-UANK E W  
WA R - 8 M  ELEV 
EUllN SSTI 
TOFUlO ENDST 

APPENDIX E 
Ashbrook Wash HEC-2 Output 
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L.Tt ovr*.nk I s  non .fT.ctlv. ?la a?..: H a r d  codad a ' s  
Tram STA 9804.9 t o  -6.6 0 E L  1506 

1.525 4.46 1604.15 1503.55 .oo 1505.44 
3100.0 

1.29 .20 
65.0 3090.0 34.0 

.oo 1500.20 
7 0  334.4 9.6 

.OO 3.89 9.24 3.63 .OM) .060 
.2 .O 1499.90 

.080 ,000 1499.70 9944.71 
.020130 10. 10. 10. 0 11 0 .OO 91.52 10036.23 

1490 NH CAW USW 
.SECNO 1.527 

L.Tt ov.rb.nk 4, non .Tf.stlv. fla a?..: H a d  ced.d ORs. 
frol n A  9 M 4 . 9  t o  $826.6 0 E L  1505 

STREW DISTMCE I N  HILES AWVE CQ(fLUENCE WITH VEME RIVER. 
1 

29HU(95 14:48:42 

SECNO DEPTH N S E L  CRIUS WSELK € 6  HV HL DLOSS L-BANK ELEV 
Q Q W 8  WH PRO8 A m 8  A W  A m 8  VDL W A  
TIME VL08 vw R-BMK ELEV 

VilOB XNL X ~ H  XWR VTN 
SLOPE XLO8L XLCH XlOlR I T P I A L  IDC ICONT WPAR T e W I D  E W I N  ZSTA ENOST 

1400 NU CAW USED 
.SECNO 1.577 

3 3 0 1  HV CHANGW WRE THAN HVINS 

1490 HH CARD USW 
'SECNO 1.602 

3 3 0 1  HV CHANGED MQRE TUN HVINS 

3302 WARNING: CWVEYANCE CHANGE OUTSIDE OF ACCEPTABLE W G E .  KIUTIO - .SO 

1490 UH CARD USED 
*SECNO 1.636 

1490 NH CARD USED 
'SECHO 1.686 

Channel has b..n Ttl1.d. GR Data  Surv.y.d 8 y  ALS. 
1 

29!44R95 11:48:42 

SECNO DEPTH M E L  CRXUS WSELK EG 
9 

HV HL 
QLOB PCH 

OWSS L-BANK ELeY 
9 W 8  ALQB ACH A M 8  W L  W A  

TIME VLOB V W  VR08 XNL XNCH XNR UTN 
R-BANK E L N  

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
W I N  SSTA 

ICQ(T COMR TOWID ENDST 

11190 NU CARD USED 
.SECNO 1.727 

3302 WARNING: CONVEYANCE C W E  WTSIDE OF ACCEPTABLE RANGE. K M T I o  - .69 

HEC-I Conc.ntratton P o i n t  C626: 2 4 4 -  stom sontrol.. 
1.727 4.16 1523.36 1622.90 .OO 1524.06 .70 3.41 .02 1520.60 

3180.0 2027.0 1133.7 19.3 376.2 131.8 6.0 12.3 
.05 5.39 8.60 3.23 ,080 .060 .080 

3.9 1520.60 
,000 1519.20 9881.69 

APPENDIX E 
Ashbrook Wash HEC-2 O u t p u t  
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1490 m cnan usro 
3 E C W  1.655 

3302 WARNING: CMIVEYWCE CHANGE OUTSIDE OF ACCEPTABLE WOE. KIUTIO - 1.40 

1490 NU CARD USED 
*SECW 1.980 

3302 WARNING: CMIVEYANCE C W E  WTSIDE OF ACCEPTAILE WOE. KRATlO - .63 

START Hydr.ul+s.lly S<mil.r RWCh AS2 
S.. E x h i b i t  1. m n n i n s ' .  n Valu. W.p. 

1.980 5.28 1545.68 1544.28 .OO 1546.05 .38 11.02 .02 1543.00 

3180.0 424.0 2725.4 30.6 112.3 533.5 11.5 30.6 9.9 1542.50 
.12 3.78 5.11 2.66 . I 1 3  ,123 . I 2 0  .000 1540.40 9927.73 

.027935 660. 659. 640. 4 11 0 .OO 192.10 10119.03 

SECW DEPTH M E L  CRIWS WSELU EG HV HL OWSS L-BWK ELEV 

QWB qCH QRQI AWB ACH ARDB VOL N A  R - M K  ELEV 

?I= VWB VCH VROO XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL xLcn XLOIR  TRIAL roc I C W T  C O W  TOWID ENDST 

1490 NH CARD USED 
3 E C W  2.071 

3302 WARNINGS CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KIUTIO - 1.46 

1490 NH CARD USW 
.SECW 2.095 

3302 UARNING: CONVEYWCE C W G E  WTSIDE OF ACCEPTABLE MWE.  KRATIO - .1)8 

1490 NH CARD USED 
T E C W  2.200 

HEC-I Conc.ntr.tien P o i n t  C549R: 2 4 4 -  * t o r n  c o n t r o l s .  
2. 200 5.02 1564.92 1552.40 .OO 1565.02 .11 7.59 .03 1560.80 

2110.0 1156.9 859.9 93.6 U 7 . 7  313.4 49.8 50.0 15.3 1559.90 
.21 2.58 2.74 1.88 ,113 . I 2 5  . I 2 0  ,000 1559.90 9827.06 

.DO7010 570. 553. 490. 5 8 0 .00 227.84 10054.90 

1490 NH CARD USED 
*SECW 2.279 

3302 WARNINS: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE WOE. KRATIO - .67 

SECW DEPTH M E L  CPIWS WSELI EG HV HL OWSS L-BINK ELEV 

Q QLOB QCH Q AWB AW ARQ0 VOL N A  R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XWBR ITRIAL ID€ I C W T  COWS TOWID EWST 

APPENDIX E 
Ashbraok Uash HEC-2 Output 
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1490 NH CARO USED 
'SECNO 2.304 

1490 NH CARD USED 
'SECNO 2.382 

3302 WARNING: CONVEYANCE WAJIGE WTSIOE OF ACCEPTABLE IUWbE. KRATIO - .61 

HEC-1 Conc.nt*.tten Potnt C622: 2CHr s t o m  rontro l .  
CULVERT 622: ASHBRWK WASH and UWlPO WLEVARO 

Culv.rt 622 Oon*tr..n: .xpmd.d Tlow. (SECTION 
2.382 4.06 1575.26 1573.M .OO 1575.47 

2050.0 721.6 1076.9 2 5 .  200.9 273.4 
.P) 3.59 3.94 3.28 .I13 .I25 

,020676 405. 410. 405. 2 11 

CCHV- ,300 CEHV- ,500 
1490 NH CARO USEO 
.SECNO 2.405 

3235 SWPE T m  STEEP. EXCEEDS .10 

3301 MV CHANGE0 WRE TWAN HVINS 

7185 MINI lMl  SPECIFIC ENERGY 
3720 CRlTICAL OEPTH ASWED 

1 OF SC RWTINE) 
.22 4.94 

76.6 65.1 
.I20 .ooo 

3495 OVERBANK AREA ASSUMED W-EFFECTIVE. ELLEA- 1581.98 ELREA- 1581.98 

Culvert 622 0utl.t. 3-60" CHP's (SECTION 2 OF SC IIWTINE) 
Photsoram.trtc I-sot. 1aclt.d 20' Oom.tr..m. (Na El.". Adjust.) 

01.. Ch.nn.1 El-vattons wr. n1s.d t o  Culvar t  I n v a r t  EL 1574.0 
2.405 7.00 1581.00 1581.00 .W 1584.54 3.54 5.05 

2050.0 .O 2050.0 .O .O 135.8 .O 56.1 1.66 1574.00 
.29 

20.1 1574.00 
.OO 15.09 .OO ,000 .I25 ,000 ,000 1574.00 9992.33 

.120349 115. 113. 130. 0 I 4  0 .OO 19.40 10011.70 

1 
29WR95 14:48:42 

PAGE 28 

SECNO DEPTH WSEL CRIWS =ELI( EG HV HL 
Q 

OWSS L-ObNK ELEV 
QLOB QCH an08 AWB ACH Am8 VOL 

T I M  VLOB VCH XNL XNCH XNR YTN 
w* 

VROB 
R-BANK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC 
ELMIN SSTA 

ICONT COWR TOW10 LWMT 

SPECIAL CULVERI 

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL 
3 ,024 .90 2.63 I 00 5.00 ELCHU ELCHD .00 121.00 2 3 1575.82 1574.01 

CHART 2 - WRRUSITEO MTAL PIPE CULVERI 
SCALE 3 - PIPE PRUJECTING FRCU FILL 

5130. EGIC- 1645.46..HLY BE T m  URGE I F  INLET CONTMLS. 
5135. EWC- 1645.12 . . M Y  BE T m  URGE I F  WTLET CONTROLS. 
14SO NH CARO USEO 
.SECNO 2.428 

SPECIAL CULVERT INLET CONTROL + WEIR FLW, EG - 1586.61 

3301 HV CHANGEO MRE THAN HVINS 

3302 WARNINGz CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RWbE. KWTIO - 7.42 

SPECIAL CULVERT 

EGIC EGOC H1 WEIR QCULV VUI ACULV ELTRO WEIRLN 
1545.46 1645.12 2.08 tns. 714. 2.706 68.9 1584.12 245. 

Culv.rt 622 1nl.t. 3-60" MP'. (SECTION 3 Of SC ROUTINE) 
Photoprm.tr lc i - s . s .  locatad 10% Up.tr..n. (Na El.". Adjust.) 

11.1. ch.nn.1 El.u.tlon. r.r. lsv.-d t o  cuiv.rt 1nv.n EL 1 5 ~ 5 . ~  
Culu.rt 622 BT lnTem.tfon .urvry.d by ALS. W..t top  o r  curb. 
curv - r t  622 aT tnfornutte.n ce6.d par ~ l s u r .  3.16 (HEC-2. s.pt 90) 
Rlsht  ov.rb.nk 1. non .TT.ctlv. f low ar..: Hmrd esd-d m.. . . . . . - . - 

T r m  STA 10194.7 t o  STA 10308.4 O EL 1587.6 
2.428 10.74 1586.54 .ao .on lsa6.61 .07 2.08 .00 1575.82 

2050.0 867.6 499.3 683.1 6 . 9  184.5 328.7 67.6 20.4 1575.82 

F1 oodpl a i  n 
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CCHV- ,100 CEHV- .3W 
1490 NH CARD USED 
'SECNO 2.448 

culv.rt 622 Upstr.ut .rp.nd.d i low.  (SECTION 4 OF SC ROUTINE) 
LEGEND WASH Tribut.ry 

2.- 7.97 1586.77 1582.07 .OO 1586.81 .04 .20 .W 1580.70 

2060.0 961.4 586.5 502.0 559.7 344.8 339.7 70.3 21.0 1581.40 

.33 1.72 1.70 1.- .I13 ,125 . 120 .000 1578.80 9887.27 
,001581 105. 105. 110. 3 17 0 .OO 232.38 10119.65 

PAGE 29 

S E W  DEPTH NSEL C R M  =ELK EG HV HL OLOSS L-BIWI ELEV 

Q QLOB QCH an08 ALW ACH ARDB VDL N A  R-BANK ELN 
TIME VWB VCH VROB XNL UlCH XNR WTN EWIN SSTA 

SLOPE XUBL XLCH XLOMR ITRIAL mc ICfflT COWS TOW10 ENDS1 

'SECNO 2.494 
HEC-1 Conc.ntr.tion P d n t  C622R: 2 C h r  s t o m  con t ro ls .  

START Hydr.ulls.lly S1nil.r R..sh AS3 
.-I F.*'b,t I .  *."",".'. a V.1". h.. --- -- 

CULVERT M7 : 
c u l v e r t  M7 

2.494 5.85 
1380.0 154.5 

.35 1.22 

.. - ~ 

Asnsaocr w r s ~  and MYFIELO DRIVE 
Dnmstr..n: .xp.nd.d ?low. (SECTION 

1587.05 1584.31 .OO 1587.20 
1217.2 8.2 125.5 368.8 

3 . m  .66 .1M . 045 
246. 220. 2 18 

CCHV- . S O  EEHV- ,500 
1490 NH CARD USED 
*SECM 2.529 

3301 nv CWGED mRE THAN HVINS 

7185 MINIMIU SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASNHED 

3495 O V E R M  AREA ASSUMED NOW-EFFECTIVE, ELLEA- 1589.54 ELREA- 1589.91 

Culumrt M7 0utl.t. 3-60" CW'. (SECTIMI 2 OF 5C RWTINE) 
photegr.nn.trls X-S.E. 1eat.d 12' 0mns t r .m.  (No E1.v. Adjust.) 

2.529 7 1588.82 1 W . 8 2  .OO 1591.59 2.77 .56 1.31 15a.25 

1380.0 .O 1380.0 .O .O 103.3 .O 76.6 22.3 1583.15 

.35 .OO 13.36 . 00 .OW .045 ,000 ,000 1583.15 9991.00 

,016769 195. 181. 170. 0 8 0 .00 18.70 IOW9.70 

SPECIAL CULVERT 

SC CUND CUNV ENTLC COFP RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

3 ,024 .SO 2.63 . 00 5.00 .00 84.00 2 3 1581.98 1984.71 

CHART 2 - CORRUGITED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FRCU FILL 

6140. HOWL DEPTH EXCEEM CULVERT HElOlT 
5130, EGIC- 1618,02..IUY BE TW URGE I f  INLET CMITROLS. 
5115. EMC- 1606.29 . . M Y  BE TCO URGE I F  WTLET CWTROLS. . . . - . - - 
1490 NH CARD USED 
.SECND 2.545 

SPECIAL CULVERT INLET CONTROL +WEIR FLW. EG - 1594.49 

SECM DEPTH NSEL CRIWS WSELK EG HV HL OLMS L-BANK ELEV 
Q QWB qCH QRDB ALW ACH ARDl VQL WA R-BANK ELEV 

TIME VLOB V M  VRW XNL XNCH XNR WTN EWlN SSTA 

SLOPE XWBL XLCH XLOBR ITRIAL IDC ICMIT COIUR TOFUID ENDST 

3301 HV CHWGEO WRE THAN HVlNS 

3302 WARNING: CMIVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KUATIO - 3.75 

SPECIAL CULVERT 

APPENDIX E 
nshbmok Wash HEC-2 Output 
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EGIC EWC H4 WEIR W L V  vcn ACULV ELTRD 
1518.02 1606.29 2.89 740. 654. 5.039 M . 9  1592.50 

~ t g h t  bank t s  non .fr.stiv. flew are.: Hard coded WI., 
Trem STA 10072.3 t o  10248.3 P EL 1800 

Culver t  M7 1nl.t. 3-60" W ' s  (srcrrw 3 OF sc WTINE) 
P h e t o g r a m t r i s  x-sac. losatad 12' Upstr-am. (No €1.". Adjust.) 

U.S. ch.nn.1 El.v.t+on. *.r. 1ow.r.d t o  culv.vt 1nv.rt EL 158+.98 
Culvar t  M UT t n l o m t t o n  Surv.y.d by ALS. North top  o r  surb. 
Culv-rt M BT i n f e r n t i - n  eodsd per  Ttsur. 3.16 (HEC-2. S-pt 90) 

9.28 1594.26 .W .00 1591.49 .23 2.89 
202.2 659.2 428.7 146.6 130.8 177.4 77.1 

1.97 5.04 2.42 .Q67 ,045 ,060 .On0 

FLW DISTRIUUTIW FOR SECNO- 2.55 M E L -  1594.26 

STA- 9946. 9987. 9994. 10008. 10015. 10031. 10052. 
PER Q- 8.5 12.7 47.8 16.0 8.4 6.6 
AREA- 102.4 46.2 130.8 15.3 77.6 44.5 

VEL- 1.1 3.8 5.0 4.0 1.5 2.0 
DEPTH- 2.6 7.2 9.3 7.4 5.0 2.1 

CCHV- . I00 CEHV- ,300 
1490 MI CAW USE0 
.SECNO 2.558 

Culver t  M Up* tnm:  .xp.nd.d ? l a .  (SECTIW 4 OF SC RWTINE) 
2.558 7.45 1594.45 1590.71 .OO 1594.58 .13 .W 

1380.0 478.2 579.9 322.0 304.8 143.9 227.0 78.0 
.37 1.57 4.03 1.42 ,100 .045 . lo0 .OD0 

.001161 70. 71. 70. 2 18 0 . 00 

SECNO DEPTH M E L  CRIWS WELK EG HV HL 
Q QL08 QCH QaoU &LOU ACH K a B  VOL 
TIRE VLOU VCR VmU XNL XNOI XNR YTN 
SLOPE XLOUL XLCn XWUR ITRIAL IM ICONT CORAR 

1490 NH CARD USED 
.SECNO 2.670 

3235 SLOPE TOO STEEP, U C E E ~  .1 

3301 HV CHWOED MORE TWM HVINS 

7185 M I N I M  SPECIFIC ENEmbY 

1490 NU CARD USED 
.SECNO 2.785 

3302 WARNING: nmVEYANCE CHANGE WTSIDE OF ACCEPTABLE W E .  KIUTIO - 4.28 

L.Tt overbank t s  noa .Tlwt+v. T lo r  .-.a: u.rd rss. 
~ -~ --. - ----- - 

?Pm, STA 9927.3 t o  9946.4 0 EL 1607.5 
2.785 6.01 1606.41 1605.23 .OO 1607.00 .59 9.70 

1380.0 92.1 885.2 402.7 43.6 118.6 153.4 87.3 
.4Z 2.11 7.46 2.62 .I00 .045 .I00 .On0 

,006068 610. 607. 610. 9 11 0 . 00 

1490 NH CARD USED 
.SECHO 2.807 

2.807 5.20 1607.50 1605.79 .OO 1607.73 .23 .69 
1380.0 553.6 820.4 6.0 212.9 184.2 6.4 88.2 

.43 2.60 4.45 .95 ,100 ,064 .I00 
.006075 

.WO 
115. 112. 120. 1 14 0 .DO 

1490 NH CARD USED 
.SECNO 2.899 

3301 HV C W G U I  HORE THW HVlNS 

1 
2 W R 9 5  14:48:42 

OUISS L-UNK ELEV 
WA R-BWK ELEV 
EMIN SSTA 
TOW10 MDST 

APPENDIX E 
Ashbrwk Wash HEC-2 Output 
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SECW DEPTH WSEL CRIW W E U  EG IiV HL OLOSS L-8WI< ELN 
Q qLO8 9CH QRQ8 AWE ACH AROB VOL TVL R-I)WX ELEV 
TIME VLO9 VCH V-8 XNL XNCH XNR WIN EUIIN SSTA 

SLOPE XWBL xLcn X W ~ R  ITRIAL ID€ ICWT COIUR TOW10 ENDST 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, WTXO - .U 

1490 NH CARD USED 
.SECNO 3.008 

3302 WARNING$ CONVEYANCE CWNGE WTSIDE OF ACCEPTABLE WCE.  KIUTIO - 1.83 

1.90 NH C A ~  usm 
'SECW 3.121 

3301 HV CHlNGED WRE THAN HVlNS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

A R W  WASH Tr ibu ta ry  
3.121 5.50 1631.30 1631.30 .OO 1532.63 1.33 7.12 .U 1628.90 

1380.0 216.9 1130.2 32.9 73.2 111.5 15.3 97.9 30.1 1629.30 

.49 2.95 0 . 4  2.16 .lo0 ,045 .I00 ,000 1625.80 9948.20 

.016282 565. 596. 600. 0 11 0 .OO 64.67 10032.87 

1490 W CARD USED 
.SECMO 1 . 2 a  ... . . - 

HEC-1 Cons.ntratton Point C621: 5-hr s t o m  controls. 
3.208 3.50 1639.50 1839.36 .OO 1540.41 .91 7.73 .04 1638.20 

1180.0 10.8 1169.2 .O 5.9 152.2 .O 99.6 30.8 1639.70 

.51 1.55 7.58 .OO ,100 ,046 .On0 ,000 1635.90 9969.39 

.019426 260. 455. 335. 2 14 0 .M) 79.26 10046.65 

SECW DEPTH NSEL CRIW WSEU EE HV HL OWSS L-OWE EKV 

9 QL08 QCH Qm8 AWE ACH AM8 VOL TVA R-8ANK €LEV 

TIME VLO8 VCH V W .  XNL XNCH XNR UTN EUIIN SSTA 

SLOPE XLOBL XLCH XW8R ITRIAL ID€ ICONT CORAR TOWID ENDST 

1490 NH CARD USED 
.SECW 3.241 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3.241 3.81 16U.41 1644.41 .OO 1645.64 1.23 3.40 .10 1641.40 

1180.0 39.6 1064.8 75.6 15.2 113.9 28.8 100.3 31.1 1641.90 

.51 2.61 9.35 2.52 .I00 ,046 .1W .OW 1640.90 9988.22 

.018910 175. 177. 175. 0 8 0 .OO 70.59 10058.81 

1490 NH CARD C-SW 
WECNO 3.323 

3301 HV CHANGED WRE THAN HVINS 

1490 NH CARD USED 
"SECNO 3.421 

3.421 2.91 1662.91 1662.56 .OO 1663.53 .62 9 . M  .12 1662.40 

970.0 .3 834.4 135.3 .3 124.1 48.0 104.8 33.2 1661.00 
,056 . lo0 ,000 1660.00 9976.51 

19 0 .W 84.89 10061.39 

I490 NH CARD USED 
-SECHO 3.4S7 

F l o o d p l a i n  

APPENDIX E 
Ashbrook Wash HEC-2 Outpu t  
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HEC-1 Cone.ntr.tfon P o i n t  C608: 2 4 4 7  s t -  s o n t r o l a .  
CULVERT 608: ASHBRWK WASH and M S T E A D  DRIVE 

C u l v e r t  so8  0wnstr.an: erpandd f lew.  (SECTIDN I OF sc RWTINE) 
3 . m 7  2.89 1669.49 1669.46 .OO 1670.56 1.07 6.90 
970.0 0.4 963.2 7 . 4  5.6 113.7 

. I 4  1668.00 
7.1 106.0 33.0 1668.60 

.58 1.69 8.38 1.04 . I 0 0  ,045 ,100 .OW 1666.60 9965.79 
.01%595 350. 352. 340. 2 5 0 .OO 75.42 10018.85 

PAGE 3 4  

SECNO DEPTH CWSEL CRIYS YSELK EG HV HL 
P 

OWSS L-BWK EL- 
QWB PCH ALOB ACH AROB VOL 

TIME 
W A  

VLOB 
R-BWK ELEV 

VCH VWB XNL XNCH XNR WN E W I N  SSTA 
SLOPE XLOBL XLCH X W R  ITRIAL IDC ICDNT COMR TOWID ENDST 

CCHV- ,300 CEUV- .SO0 
1490 NH CAR0 USE0 
*SECNO 3.519 

3 3 0 1  HV CHANGED NORE THAN H V l M  

7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3495 WERBWU AREA ASSWED KIW-EFFECTIVE. ELLEA- 1678.50 ELREA- 1678.50 

Culv.rt 608 Out1.t. 3-10'8 7 '  0.1 (SECTIMI 2 OF SC W T I N E )  
P h o t o s r a n n t r I c  =-sac. 1ec.t.d 24.4' Danrlr..m. (No E1.v. 1 4 1 u s t .  

3.519 3.44 1674.04 1674.04 .00 1675.70 1.67 3.34 
970.0 .O 970.0 .O 0 0-  7 n %ns a 

SPECIAL CULVERl 

sc cum, CUNV ENTLC COFQ RDLEN RISE SPW CULVW CHRT SCL 
3 ,013 .SO 2.63 . 00 

ELCHU ELCHD 
7.00 10.00 61.50 8 1 1673.19 1672.71 

CHART 8 - BOX CULVERT WITH FLARED U I W A L U ;  NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FLARED 30 TO 7 5  DEGREES 

I 4 9 0  NH CARD USED 
'SECW 3.531 

SPECIAL CULVERT WTLET CMITROL 
EGIC - 1678.266 EWC - 1678.773 P M E -  16?4.037 ELTRW 1681.950 

3 3 0 1  HV CHANGED NORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE MITSIDE OF ACCEPTABLE RANGE. K M T I o  - 3... 

SPECIAL CULVERT 

EGIC EWC H4 I PCULV VCH ACULV ELTRD YEIRW 
1678.27 1678.77 3.07 0. 970. 4.957 210.0 1681.96 0. 

SECNO DEPTH CWSEL CRIYS =ELK EG HV HL 
P 

0- L-BWK ELEV 
PLOB WH QRDB ALOB ACH AWB VOL 

TIME VL08 
TVA R - W K  ELEV 

VCH VROB XllL XNCH XNR YTN E M I N  SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IDC ICONT CORAR TOWID ENDST 

3495 OVERBANK AREA ASSUIED KIW-EFFECTIVE. ELLEA- 1681.57 ELREA- 1681.57 

CU1Y.R 608 1nl.t. 3- lO'x7'  Box (SEGTIDN 3 OF sc RWTINE) 
P h o t e g r ~ n n * t r I c  X-%.F. 1oc.t.d 10' Upstre-. (No L1.r. Ad jus t . )  

Culv.rt 508 BT I n f o r n u t t o n  Suru.y.d by A U .  W.st t o p  cf curb. 
3.531 6 .69  1678.39 .OO .OO 1678.77 .Y) 3.07 .OO 1673.10 
970.0 .O 970.0 .O .O 195.7 .O 106.6 3 4 0  1671.70 

.59 .W 4.96 . 00 ,000 .a45 .OOO ,000 1671.70 9980.80 
.002122 62. 62. 62. 2 0 0 .OO 33.00 10013.80 

CCHV- . I00  CEHV- .300 
1490 NH CARD USED 

Floodplain 
APPENDIX E 

Ashbrook Wash HEC-2 Output 
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.SECNQ 3 . 5 U  

3302 WARNING; CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RbNGE, W T I O  - 1.43 

CuIv.rt 608 Ups t r .~ :  .ipand.d flew. (SECTIW 4 O f  St RWTlNE) 
3.544 5.16 1678.86 1675.78 .OO 1678.91 .05 .10 .03 1676.90 
970.0 87.0 857.4 25.6 151.4 464.9 32.7 107.3 34.3 1676.70 

.60 .57 1.84 .78 . lo0 .059 .I00 .OMI 1673.70 9820.10 
.001031 75. 71. 75. 2 17 0 .00 253.07 10073.17 

1490 NH CARD USED 
.SECNO 3.821 

3301 HV C M E D  IORE THAN HVINS 

7185 HlNIlUH SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSWED 

sTAaT Hydraultc.lly Stmt1.r R.ash AS4 
5.. Exh tb t t  1, ilmntng'. n v.1~. k P .  

3.621 3.85 lSeZ.15 1682.15 .W 1682.93 .7B 1.13 .22 1681.90 

970.0 .2 969.4 .4 .2 136.7 .2 111.0 35.8 1681.90 

.61 1.00 7.09 2.21 .OSS .046 .a25 ,000 1678.30 9953.70 
,022328 390. bO3. 390. 0 14 0 .OO 82.02 10035.72 

SECNO DEPTH CWSEL CRIWS USELK EG HV HL OWSS L-BANK ELEV 

Q QLW QCH QUOLO11 ALOB ACH ARW VOL N A  R-BANK ELN 
TIME VLOB VCR VRDB XNL XNCH XNR hTN ELMIN SSTA 

SLOPE XLOBL XLCH XWBR ITRIAL IUC ICWT CORIR TOW10 ENDST 

la90 NH CAR0 USED 

1490 NU CARD USED 
.SEEM 4.058 
WATER EL-XS CARD- 1715.800 

3302 WARNING; CWVEVANCE CHANGE WTSIOE OF ACCEPTABLE WNGE, KRITIO - .-- 
SECTIW 4.058 USIN6 REVISED MPPING. 

START Hydr.ults.lly Sizl1.r R.lsh AS3 ...... T::.E:l!b!'.';*X::1"~'" ;,ply kP: ........................... 
HEC-1 ~ 5 9 9  Storag. Raut. R.tins Curv. WSEL - 1715.8 feet  
HEC-1 csss Inn- ~ydlydrograph ( ~ s h b r o o t  wash) Q - JW c fs  
R.f.r.nc.i HEC-I Ovtput Ftl.: EX100-6.Wl 

~ ~ c - 1  c o n c m t n t t o n  Point C585: 6-hr s t o m  eon t ro l r .  

CULVERT 585: ASHBRmK WASH and GOWEN EAGLE BOULEVARD 
culv.rt 685 b n s t r . m :  .ip.nd.d f low.  (SECTION 1 OF SC ROUTINE) 

4.058 1.68 1715.38 1715.37 .OO 1717.04 .66 27.83 .OO 1718.00 

300.0 .O 298.9 1.1 .O 45.8 .9 117.3 39.5 1716.00 

.71 . 00 6.52 1.23 .a00 ,070 ,100 .OW 1714.70 9994.90 
,061707 1500. 1552. 1490. 0 11 0 .OO 37.71 10032.61 

CCHV- ,300 CEHV- ,500 
1490 NH CAR0 USED 
*SECNO 4.065 

3302 WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE. K M I O  - 2.41 

3495 OVERBIHK AREA ASSUMED NUN-EFFECTIVE. ELLEA- 1731.40 ELREA- 1731.40 

Culv.rt 585 0utl.t. 2-8.i 4' BQX (SECTION 2 OF SC RWTINE) 
Photogratmetric x-I.~. 1oc.t.d 5.9' Downstr..m. (No €1.". Adjust.) 

Bas. Ch.nn.1 El.r.ttons war. 1ow.r.d t o  Culv.rt Invmrt  EL 1714.73 

APPENDIX E 
Ashbrook Mash HEC-2 Output 
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S E W  DEPTH W E L  CRIUS USELK EG HV HL OLMS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH An08 VOL TWI R-BANK ELEV 
TIME VLOB VCH VRO8 XNL XNCH XNR UTN E U I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C W T  CORAR l O R l l D  ENDST 

SPECIAL CULVERT 

SC Cum, CUNV ENTLC COW n0LEN RISE SPAN WLVLN CURT SCL ELCHU ELCHD 
2 ,013 .50 2.63 .00 4.00 8.00 242.00 8 1 1722.b7 1711.73 

CHART 8 - BOX CULVERT WITH FURED WINWALLS; NO INLET TOP EDBE BEVEL 
SCALE 1 - WlHWALLS FLARED 30 TO 75 DEGREES 

CCHV- ,300 CEHV- .500 
1490 NH CAW USED 
'SECNO 4.110 

SPECIAL CULVERT WTLET CONTROL 
EGIC - 1725.977 E60C - 1726.301 PCWSL- 1717,212 ELTRD- 1740.820 

3302 WARNING: CONVEVWCE C W G E  WTSIDE OF ACCEPTA8LE W G E ,  KLUTIO - 1.47 

SPECIAL CULVERT 

EGIC EWC H4 W E I R  WULV VCH A N L V  ELTRD YLIRLN 
1725.98 1726.30 8.47 0. 300. 8.207 4 1710.82 0. 

3495 OVERBANK AREA l f S W H D  NON-EFFECTIVE. ELLEA- 1739.78 ELREA- 1739.78 

C u l v e r t  585 1nl.t. 2 - 8 ' ~  4 '  Box (SECTION 3 OF SC W T I N E )  
P h o t e g r - t r i c  x-s.c. l o s a t a d  30' Up.tr.u. (N6 El.". Adjus t . )  

6a.e Chann.1 ~ l . u a t i c n s  w.r. 1 o w r . d  ta C u l v w t  I n v - r t  EL 1722.47 
Culu.rt S 5  BT i n f o m u t i o n  t a k a n  f ~ o n  IS-BUILTS (Set  110) .  
cuiv.vt $86 8 1  i n f e r n t i o n  sodad par iqgu" 3.16 (me-2, s a p t  go) 

SlAeT Yvdraul<c.llr Slm4l.r h m c h  -6 
~ ~~* 

5.. E x h i b i t  1. &!+""in~'. n V.1". m p .  
4.110 2.83 1726.23 .W .W 1726.30 1.07 8.41 .00 1722.40 
300.0 .O 300.0 .O .O 36.2 .O 117.5 39.6 1722.17 

.72 . W  8.29 .OO . WO ,026 .OW .OOO 1722.40 9987.10 
.004910 212. 242. 242. 4 0 0 .OD 12.90 10000.00 

PAGE 3 8  

SECW DEPTH N S E L  CRNS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB AWB ACH An08 VOL W A  R-81WK ELTV 
TIYP "LOB VCY "ma XUL I W Y  XIIP W Y  FIY1" LZTL . .. .. ~ ,..... ..... 
SLOPE XLDBL XLCH XLO8R ITRIAL IDC ICONT CORAR TOWID ENDST 

CCHV- .lOOCEHV- ,300 
1490 NH CAR0 USED 
'SECm) 4.119 

3 3 0 1  HV CHANGED WRE THAN HVINS 

3302 WARNING: UUIVEYAHEE CHANGE WTSIDE OF ACCEPTABLE RW6E. KRATIO - 2.33 

C u l v e r t  585 Upstr-.I.: .xp.nd.d f1.w. (SECTION 4 OF SC RWTINE) 
SECTION 4.119 USING REVISED WPPING. 

4.119 3.92 1726.39 1724.21 .OO 1726.48 .10 .OB . I 0  1724.00 
300.0 4.8 295.1 .O 5.2 117.1  .I 117.6 39.6 1726.00 

.73 .92 2.51 .28 ,060 .038 .050 .000 1722.47 9972.63 

1490 NH CAW USED 
%ECHO 4.177 

3301 HV CHANGED WRE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

4.177 2.40 1745.30 1745.30 
300.0 .7 299.3 .O 

.74 .92 6.89 . W  
.0082BI  295. 306. 300. 

Floodplain 
APPENDIX E 

Ashbrook Wash HEC-2 Output 



1490 NH CARD USE0 
%ECHO 4.252 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUIED 

4.252 3.57 1757.77 1757.77 .OD 1756.35 .68 2.52 .OZ 1756.30 
300.0 30 .2  202.8 67.0 14.5 27.8 33.0 118.8 40.4 1756.60 

.76 2.09 7.30 2.03 ,050 .025 .05Q .000 1756.20 9956.12 
.005059 390. 395. 400. 0 11 0 .OO 68.35 10024.47 

1490 NH CARD USW 
.SECNO 4.311 
7185 M I N I M  SPECIFIC ENERGY 
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SECNO DEPTH N S E L  CRIW WSELK ED HV HL OLOSS L-BANK ELEV 
0 OWB OCH QmB A m  AW AROB VOL l W A  R - B M  ELEV 
TINE VWB VCH VmB XNL X W H  XNR WlN E W I N  $514 
SLOPE XLOBL XLCH XWBR ITRIAL IDC ICONT WRAR TOPWIO EMUS1 

3720 CRITICAL DEPTH XSUIEO 
START Hyddrultlc.l ly S t m l l l r  R..ch AS6 
5.. E l h t b l t  I, *.nntnsSs n Vatu. a p .  

CULVERT M : XHSRCOK WASH and SIERRA MWRE 
Culv.rt 115 mrnstr.u: .ip.nd.d f l o w .  (SECTIW 1 OF SC ROUTINE) 

4.311 1.14 1766.54 1756.54 .00 1766.96 .U 3.18 .02 1766.10 
300.0 .5 293.9 5.6 .3 55.7 2.5 119.2 40.9 1765.80 

.78 1 .66  6.27 2.22 ,055 ,045 .OSO ,000 1765.40 9971.11 
,030568 310. 312. 310. 0 1 7  0 .OO 72.01 10043.1t 

CCHV- ,300 CEHV- .500 
1490 NH CARD USE0 
- S E W  4.335 

3 3 0 2  WARNING: CONVEYANCE CUANGE WTSIOE OF ACCEPTABLE IUNGE. K M T I O  - 1.53 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1772.61 ELREA- 1772.61 

culv.rt 115 0utl.t. 5-10.r 3 '  t a x  (SECTION 2 OF SC BOUTlNE) 
Photosre- t r tc  I-sot. l o c a t a d  17.2' Mwn.tt.ua. (Ne El.". l i d j u s t .  

4.335 1.86 1769.16 1766.87 .OO 1759.47 21 2.10 .03 1768.30 
300.0 .O 300.0 .O .O 67.2 .O 119.4 41.1 1768.60 

.79 .OO 4.47 .OO ,000 .OM . W O  ,000 1767.30 9957.50 
.013021 130. 130. 130. 4 11 0 .OO 52.00 10019.50 

SPECIAL CULVERT 

SC nr0 CUNV ENTLC COFQ ROLEN RISE SPAN CULVW CURT SCL ELCHU ELCHD 
5 ,013 .50 2.83 .OO 3.00 10.00 74.50 B 1 1770.06 1768.95 

CHART 8 - BOX CULVERT WITH FLARED WINBYALLS: NO INLET TOP E06E BEVEL 
SCALE I - WINWALLS FLARED 30 TO 75  oemm 

1490 NH CARD USED 
' S E W  4.349 

SPECIAL CULVERT WTLET CONTROL 
EGIC - 1771.685 EGOC - 1771.876 P N E -  1769.165 ELTRC- 1775.190 

3302 WARNING: CCUVEYWCE CUANGE WTSIOE OF ACCEPTABLE RANGE. KRATIO - 1.46 

SECNO DEPTH N S E L  CRlWS =ELK EG HV HL OLOSS L-BANK E L N  
0 OLOB QCH OR08 AWE ACH AROB W L  TW R-BANK ELEV 
~ I M E  VLOB VCH V ~ B  XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COlUR TOWID ENDST 

SPECIAL CULVERT 

EGIC EGO€ H& WEIR QCVLV VCH ACULV ELTRO WEIRW 
1771.88 1771.88 2.40 0. 300. 3.538 150.0 1775.19 0 .  

3495 OVERBANK &PEA ASSUIED NW-EFFECTIVE. ELLEA- 1775.00 ELREA- 1775.00 

Culu.rt I45 1nl.t. 5-10'r 3' Box (SECTION 3 OF SC ROUTINE) 
cuiv.rr ns BT t n r o m t t o n  surv.y.d by ALS. s o u t h  t o p  o f  curb. 
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CCHV- ,100 CEHV- .3W 
1.00 W( men imm - . . - . -. .. .- - - -- 
'SECM 4.362 
7186 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH MSUMED 

C u l m t  I45 Upstr..n: np.nd.d f lew. [SECTION 
4.362 1.19 1772.69 1772.69 .OO 1773.06 
300.0 28.6 268.8 2.6 12.4 63.1 

.80 2.30 5.06 2.11 ,055 .045 
.025051 65. 56. 75. 0 19 

1490 NH CARD USED 
*Z€tW) &.I11 

ROUTINE) 
.72 

119.7 
.ooo . 00 

1490 NH CARD USED 
'SECM 4.493 

4.493 1.76 1785.96 13B5.69 .00 1786.27 .31 7.34 .02 1785.10 
300.0 88.3 155.7 55.9 23.7 30.8 16.5 120.9 42.8 1784.70 

.84 3.73 5.09 3.46 .055 .0&5 .060 ,000 1784.20 9967.35 
.015193 470. 430. 420. 5 5 0 .M 57.38 10024.74 

SECNO DEPTH NSEL CRIYS USELK EG HV HL OLWS L-BANK ELEV 
0 PLOB QCH W B  AWB ACH AROB VOL WA R-BANK ELEV 
TIME VWB VCH VRDB XNL XNCH XNR WN EWIN SSTA 
SLOPE XLOBL XLCH XLOBL ITRIAL IDC ICWT COWR TOWID ENOST 

1490 NH CARD USED 
.SECNO 4.559 

4.559 2.13 7 9  1101.'11 .OO 179L.53 .M) 6.17 .W 1790.90 
300.0 12.4 281.2 6.4 4.9 U . 0  3.5 121.4 43.2 1791.20 

.86 2.53 6.39 1.85 .055 ,045 .OSO .OOO 1789.80 9970.19 
.021505 345. 344. 340. 0 11 0 .00 47.99 100111.18 

1490 NH CARD USED 
.SEW0 4.637 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH AS5WED 

1490 NH CAW USED 
.SECNO 4.839 
WATER EL-X5 CARD- 1B32.400 

330 i  HV CHANGED HORE THAN HVINS 

"-. " . . 
HEC-1 C660 Stsrrg. Rout. Rattnp Cum. WSEL - 1832.4 Tea* 
HEC-I C560 Inr lew ~ y d r o g r r p h  P - 1990 C ~ S  

RrT.r.nc.: HEC-I Output F i le :  EX100-6.OHl 
HEC-I Conc.ntr.t4On Potnt C5EQI: 6-hr s t o m  s m t r o l l  

1490 NH CARD usm 
'SECM 4.954 

3301 HV CHIU(6ED M E  THIN WINS 

7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

1 
ZWRSS 14:48:42 

Floodplain 
APPENDIX E 

Ashbrook Uash HEC-2 Output 
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SECNO DEPTU N S E L  CRIVS VSELK EG NV UL 0- L-BANK ELEV 

Q QLOB QCH Q m  ALOB ACH AROB W L  N A  R-BANK EL- 
T I M  VWB VCU VROB XNL XNCH XNR YRI E M I N  SSTA 
SLOPE XWBL XLCH XLWR ITRIAL IDC 1 c w T  CORAR TOFWID ENDST 

1490 NH CARD USED 
.SECW 5.076 
7185 MINIUJM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUUED 

UEC-1 con..ntr.tt*n P.t"t cam: 
5.076 4.61 1852.31 1852.31 

1920.0 1334.3 585.7 .O 
1.07 7 .78  9.89 . 00 

.025101 620. 641. 630. 

1490 NU CARD USED 
-SECW S.1BZ 
7185 M I N I M  SPEC"" CYC'"Y 

3720 CRITICAL OEl 

6 -hr  a t o m  c o n t r o l s .  
.OO 1853.43 

171.5 59.2 
.055 ,045 

0 1 6  

149D NU CAR0 USED 

1490 NH CADB USED 
.cccm 5 349 - - -. . - - . - . - 
7185 M I N I M  SPECIFIC ENERG7 
3720 CRITICAL DEPTH ASSWEO 

5.349 4.04 1891.84 1SS1.84 .OO 1893.00 1.16 9.34 .05 1891.10 

1920.0 2.3 867.6 1050.1 1.0 86.6 143.7 156.4 53.1 1889.90 
1.11 2.35 10.02 7.31 .066 .04a . W O  ,000 1887.80 9983.36 

,029993 W. YIO . 375. 0 I 1  0 .OO 103.07 100116.44 

SECW DEPTH N S E L  CRIWS VSELK € 5  UV HL OWSS L-BANK E L N  

Q QLOB QCH QROB ALOB ACH AROB VOL NA &BANK ELEV 
TIWE VLOB VCH V W  XNL XNCH XNR YTN € W I N  SSTA 

SLOPE xLonL XLCH XLOBR ITRIAL IDC I W T  CORAR TOFWID ENOST 

1490 NH C&RO USED 

1490 NH CARD USED 
.SECW 5.519 

UEC-1 Concmnt ra t ton  PoCnt C557: 6 - h r  s t o m  c o n t r o l S .  
CULVERT 557: ASUBRWK WASH and GOWEN EAGLE RUILEVARD 

culv.rt 557 ~ o w n s t r . u :  .xp.nd.d ?low. (SECTION 1 
5.519 4.89 1908.79 1908.47 .OO 1909.89 

1880.0 813.7 1066.3 .O 107.1 118.3 
4 7.60 9.02 . 00 .OS5 ,049 

.a19273 U S .  435. 435. 4 I 5  

CCHV- ,300 CEWV- ,500 
1490 NH CARD USE0 
.SECNU 5.542 

3 3 0 1  HV C H M E D  WRE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

Culv.rt 657 0utl.t. 1-60" CUP (SECTlW 2 O f  SC ROUTINE) 
B.S. Ch.nn.1 El.v.tlon$ war. 1ow.r.d t o  C u l v - r t  I n v e r t  EL 1905.77 

5.542 9.86 1915.73 1915.73 .OO 1917.66 1.92 1.52 

APPENDIX E 
Ashbrook Wash HEC-2 Output 
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SPECIAL CULVERT 

SC CUNO CUNV ENTLC WFQ EQLEN RISE 
1 

SPW 
.024 .90 2.63 .OD 5.00 CULVLN CHIT SCL ELCHU ELCHO 

.oo 110.00 2 3 1909.38 1905.77 

CUART 2 - CORRUWTW WTAL PIPE CULVERT 
SCALE 3 - PIPE PEQJECTING FRCU F I L L  

5130, EGIC- 2418.97..W\V BE T W  URGE I F  INLET CONTROLS. 
1 

29WR95 14:bE:42 

SECW o E p m  WSEL CRIYS WEELK EG 
P 

HV 
QLOB W H  

HL OLOSS L - W K  ELEV 
QROB AWB ACH 

TIME 
An08 

VWB VCH 
VOL N A  

VW8 XNL 
R - W K  ELF4 

UlCH XNR W N  
SLOPE X W ~ L  X L ~ H  X L O ~ R  ITRIAL IQC E W I N  SSTA ICONT C O W  TOWID WDST 

5135. EOM- 2381.55 ..MY BE T W  LARGE I F  OUTLET CCUTWLS. 
1190 NH CARD USE0 
.SECNO 5.553 

SPECIAL CULVERT INLET COEITWL + WEIR FLW. EG - 1923.19 

3 3 0 1  HV CHANGED K)RE THAN HVlNS 

3302 WARNING: CWVEYPiWEE CHANGE OUTSIDE OF ACCEPTAQLE RANGE. W T I O  - 3.54 

SPECI4L CULVERT 

EGIC E O M  H4 W E I R  WULV VCH ACULV ELTRD WEIRLN 
2418.97 2381.56 5.54 1601. 279. 5.009 19.6 1919.70 154. 

CCHV- . 1 0 0 C M V -  .3OO 
1490 NH CARO USED 
.sEcm 5.572 

3302 WARNING! CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.81 

Culv.rt 557 UPstr..n: .Xp.nd.d i l a .  (SECTION 4 OF X ROUTINE) 
5.572 10.95 1923.16 1916.17 .PO 1923.22 .06 .02 .01 1913.20 

1880.0 596.4 942.1 342.3 374.8 410.2 266.7 163.9 55.6 1914.30 
1.16 1.59 2.30 1.28 .a55 ,046 ,060 .000 1912.20 9929.00 

.000215 55. 47. M .  2 1 4  0 .OO 139.79 100W.79 

1490 NU CAR0 USED 
.SECW 5.651 

1 
2%R95 14:18:42 

SECNO DEPTH CWSEL CRIWS =ELK EG HV 
9 QLO8 qCH 

HL OLOSS L-BANK ELEV 
QR08 AWB ACH AR08 

TIME VLOB 
VOL 

VCH 
W A  R-BWI: ELEV 

VRO8 XNL XNCH XNR WTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C W T  CORAR TOWID W T  

3301 HV CHANGE0 K)RE THAN HVINS 

7185 Y I N l W  SPECIFIC ENERGY 
3720 CillTlral  DCDIY aCCIUrn 

1490 NU CARD USED 

Floodplat n 
APPENDIX E 

Ashbroak Wash HEC-2 Output 
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.SEENO 5.765 
7185 M I N I M  SPECIFIC ENEROY 
3720 CRITICAL DEPTH ISSMED 

5.765 3.85 1939.25 
1880.0 98.1 655.9 

1.20 5.76 11.35 
,023779 690. 601. 

1490 NH CARD USED 
.SICNO 5.873  - -. . . . . 
7185 HINIlUn SPECIFIC ENERGY 
3720 CRITICAL DEPTH AZSWO 

5.873 3.34 1953.94 1953.94 .OO 1955.07 1.13 12.38 .OO 1951.30 

I88o.o 189.5 1333.8 356.7 31.1 140.3 71.5 176.4 59.5 1951.50 
1.22 6.08 9.51 4.99 .055 .a45 .050 .000 1950.60 9949.75 

,019492 565. 573. 585. 0 I S  0 .OO 105.61 10056.36 

1490 NH CARD usm 
.gECNO 5.978 .-. . . . 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWE0 

5.978 4.33 1969.03 1969.03 .OD 1970.09 1.06 10.95 .Dl 19W.U 
1880.0 608.4 616.5 656.2 93.4 54.8 106.6 179.5 60.9 1965.90 

1.24 6.51 11.23 1-16 .055 .045 .060 .OOO 1964.70 9945.14 
,020683 540. 552. 540. 0 11 0 .DO 111.24 10056.38 

1490 NH CARD USED 
1 

291UR95 14:ba:bz 

SECW DEPTH WSEL CRlW YSELK €6 W HL OLOSS L - W K  €LEV 

9 QLOB WH QROB ALOB ACH AROB VOL WA R-8bNK €LEV 
T IME VLOB VCH VRO8 XNL XNCH XNR WIN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWR TOPWID ENDST 

.SECNO 6.073 
7185 HINIlUn SPECIFIC €NEW 
3720 CRITICAL DEPTH ASSWED 

HEC-I conc.nt~.tion Point C556: 
6.073 5 . 2  1983.14 1983.14 

1750.0 489.0 891.1 359.9 
1.26 6.66 11.21 5.57 

,017558 505. Bob. 505. 

6-h? s t o m  con t ro ls .  
.oo 19a4.U 

73.4 79.5 
,055 .a45 

0 11 

I490 NH WUD USED 

Fountmin H i l l s  Nsrth FIS 
F :  F C m  +)2-04 By: GVSCE 435 
A.hbrook U..h 100 Y..? Flood*.y W.th0d 1 
511 dlt. t.t.n ,,-on st.r.0 md.1; 7.c.Sv.d 19 o c t  93 1- KN4. 
Extendad s.ction bR d.t. r.e.iv.d 19 kt 93 T a n  W. 
200 sc-1. 2 l t CI ~ p p t n g  f l own  by Kanny A.rl.1 Mapping on 8/29/91. 
w i th  .urv.y con t ro l  by And.rson N.l.on 12-11-92. 
supplunnt.1 sr-ass s.ctton det. (GR 8 81) rurv-y.d by ALS as n0t.d. 
Sours. ot 100-yr Flowrat. from HEC-I Analysis BY GVSCE. 

Fi1.s: EXl00-6.W1 and U100-24.WI 
X5 Rasords .re 1- Hydrology R.port, S.ction 3.5. Tabla F8. 
sp.~i.l culv.rt routin. u..d. Sub Critis.1 An.1y.i~. 
Floodway Wthod  1. Targat 1 foot. No Encroachs*nt a t  Culv.?tl. 
Floodplatn l i m i t .  ar. p l o t t a d  at .ash sr6.s s .c t ion  us ing s t a r t i n g  
(ss r r )  and anding (ENDST) s ta t iens  un1.1~ thar. i s  in.ff.cttv. f l ow 
or 1 con,lict w i th  topographic contours. i n  whish ease, th. Eontours 
",.d t o  p l o t  th. 11oodpl.t". 

J 1  ICHECK IN9 NINV IDIR STRT METRIC WINS Q USEL FQ 

3 o.oe 1503.7 

J2 NPWF IPWT PRFVS XSECV XSECH FN A L M  IBW CHNlM I T W r  

15 -1 -1 
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SECW DEPTH NSEL CRIW WSELK EG 
Q 

HV 
QWB QCH 

HL 
QROB AWE ACH 

OWSS L-BANK ELEV 

TIME VWB VCH 
AWB VOL 

VRQB 
N A  

XNL XWH XNR YTN 
R-WK ELEV 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC EWIN SSTA ICWT CORAR TWVID MOST 

.PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- ,100 CMV- ,300 
.SECNO 1.521 

3470 ENCROACMKM STATIONS- 9944.7 10036.2 TVPE- I TARSET- 91 
HEC-I Conc.ntretlon Polnt c6278 2CHr  .torn sontrel.. 

START Stn1l.r Hydr.ulls F!..ch As1 
5.. Exh lb t t  1, Y.nmlns'. n v.1~. Map. 
S.stlon 1 of 3 Tor SLOPE-AREb M E W  (Normal h p t h  C.lcul.tlon) 
L.Tt ov.rb.nk i s  non .Tf.cttv. T l a  a?..: Hard cod-d M1.s 

*m STA 9804.9 to 9826.6 P EL 1505 
1.521 4 1503.75 1503.15 1503.74 1505.04 1.29 

3190.0 
. 00 

66.0 3090.0 34.0 17.0 334.4 9.6 . 00 3.89 9.24 3.53 ,080 .060 
.o 

.080 
.020121 

.ooo 
0. 0. 0. 0 11 3 . 00 

3470 ENCRCXCWENT STATIONS- 9944.7 10036.2 TYPE- 1 TARGET- 91.511 
s*stren 2 o r  3 for  SWPE-AREA u r n  (no-1 o.pth c.lsulrtlon) 
Lef t  ou-rbank 1s non .Tf.cttv. T l a  .r..: Hard coded M1.s 

lrlr STA 9804.9 t o  9826.1 0 EL 1505 
1.523 4.45 1503.95 1503.35 1503.95 1505.24 1.29 

3190.0 
.20 .OO 1500.00 

65.0 3090.0 34.0 17.0 334.5 9.6 . 00 3.89 
.1 .O 1499.70 

9.24 3.53 ,080 .060 ,080 .OOO 1499.50 9944.72 
.ox0102 10. 10. 10. 0 11 0 .OO 91.51 10036.23 

3470 ENCROACWENT STATIONS. 99U.7 10036.2 TYPE- 1 TARGET- 91.521 
S.ct1an 3 o r  3 l o r  SLOPE-AREA METHQO fNo-1 h n r h  Caleul - t lan l  
L.Tt ev.rb.nk i s  non .tT.stlv. f low IF..: H.rdPsad.d G R . ~  - ' 

T r a  STA 9804.9 t o  9826.6 0 EL 1605 
1.52s 4.45 1504.15 1503.55 1504.15 1505.44 1.29 

3190.0 
.20 .OO 1500.20 

6 . 0  3089.9 34.0 17.0 334.7 9.6 . 00 
.2 

3.89 
.O 1499.90 

9.23 3.53 ,080 .060 .W ,000 1499.70 9944.71 
.woo73 10. la.  10. o 11 0 .OO 91.52 10036.23 

SECW DEPTH NSEL C R N  -ELK EG 
Q 

HV HL OLOSS L-BWK ELEV 
QWB WH QRUB ALOB A M  AROB 

TIME 
VOL 

VWB 
N A  

VCH 
R-BWK ELEV 

VWB XNL XNCH XNR WN EWIN 5 n A  
SWPE XLOBL XLW x w n n  ITRIAL IDC ICCUT CORAR TOWID EWT 

1490 NH CARD USED 
.SECW) 1.527 

3470 ENCROA-NT STATIONS- 9944.7 10036.2 TYPE- 1 TARGET- 91.530 
L a l t  ou-rbank i r  "on .Tf.ctiv. T lo*  w..: Hsrd 0od.d 6R's 

fra STA -4.9 t o  9826.6 P EL 1505 
STREUI DISTANCE IN MILES ABOVE CONFLUENCE WITH VERDE RIVER. 

1.527 4.46 1504.36 1503.75 1504.35 1505.6.1 1.29 
3190.0 

.20 .00 1500.40 
66.1 3009.9 34.0 17.0 334.6 9.7 .2 

.oo .1 1500.10 
3.89 9.23 3.52 ,080 .060 .080 ,000 1499.90 9944.71 

.020042 10. 10. 10. 0 11 0 .OO 91.53 10036.24 

1490 NH CARD USED 
.SECNO 1.577 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACWENT STATIONS- 9918.3 lOOS0.5 TYPE- 1 TARGET- 
1.577 

132.160 
5.69 1508.89 1507.50 1508.89 1509.53 .64 3.82 .06 1504.30 

3190.0 1214.7 1560.4 414.8 244.7 200.9 96.4 
.01 4.96 

3.1 .8 1504.50 
7.77 4.34 ,080 ,060 ,080 ,000 1503.20 9918.34 

.010453 320. 259. 250. 2 B 0 .OO 132.16 10050.50 

1490 NH CARD USED 
-SECNO 1.602 

3301 HV CHANGED MORE THAN HVINS 

Floodplain 
APPENDIX E 
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3302 WARNING: CONVEYANCE CHANGE DUTSIDE OF ACCEPTABLE RANGE. KRATIO - .50 

3470 ENCROICHIIENT STATIONS- 9945.1 10071.5 TYPE- 1 TARGET- 126.450 
1.502 3.81 1510.71 1510.49 1510.71 1511.92 1.21 2.22 .17 1507.80 

3190.0 35.0 3122.9 31.1 9.5 350.9 8.7 4.5 1.2 1508.10 
.02 3.80 8.90 3.58 .080 ,060 .OBO ,000 1506.90 9945.09 

.028598 135. 136. 150. 2 14 0 .OO 126.46 10071.55 

SECHO DEPTH NSEL CRIWS WSELK EE M HL OUSS L-BANK E L N  
P PLOB acn q ~ o a  ALOO ACH A ~ B  VOL N A  R-WK ELEV 
TIME VLW VCH VRW XNL XNCH XNR WTN EWIN SSTA 
SLOPE XWBL XLCH XLWR ITRIAL 1DC ICONT WRAR TORlIO EH)ST 

1490 NH CARD UKD 
.SECNO 1.635 

1170 EYC~OACI.IENT STATIONS- 9995.4 10192.2 MPE- 1 TARSET- 196.830 - . . . . . . 
ch.nn.1 h.. b..n Ti11.d. GR Data Suru.y.d BY ALS. 

1.5PS 5.18 1515.78 1515.U 1515.78 1516.54 .76 4.57 .04 1518.85 

3190.0 .O 1722.1 1467.9 .O 205.0 M4.2  5.4 1.8 1512.85 
.02 .OO 8.40 4.83 .OOO .067 ,0110 ,000 1510.60 10005.70 

.022723 170. 180. 180. 3 11 0 .M 186.52 10192.22 

1490 NH CARD USE0 
.SECHO 1.586 

3470 ENCROIUHENT STATIONS- 7 10079.5 TYPE- 1 T1RSET- 207.730 
Ch.nn.1 has hean 1i11.d. GR Oat. Surv -pd  BY A M .  

1.586 7.89 1520.00 1519.36 1520.00 1520.62 .63 4.07 .01 1515.21 
3190.0 1117.1 1845.7 225.0 297.0 238.5 74.7 9.5 1.0 1518.11 

.04 3.76 7.74 3.03 .Om .a50 ,000 1512.11 9871.80 
.011663 250. 253. 250. 2 11 0 .OO 207.73 10079.53 

1490 NH CARD USW 
.SECNO 1.727 

3302 YARNING: CONVEYANCE CWNGE WTSIOE M ACCEPTA8LE SANE. KRATIO - .58 

3470 ENCROACHIIENT STATIONS- 9881.7 10080.6 TYPE- 1 
HEC-I Cons.ntrat<on Polnt  C626: 24-Hr .torn con t ro ls .  

1.727 4.15 1523.35 L522.90 1523.35 1524.05 
3180.0 2025.4 1134.4 19.3 376.2 131.5 

.05 5.40 8.52 3.24 .a80 .a50 
.024941 200. 214. 220. 2 I 4  

TARGET- 

1490 NH CAR0 USED 
.SECNO 1.855 

3302 WARNING: COPlVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. W T I O  - 1.49 

3470 ENCROACHIIENT STATIONS- 9967.8 10160.9 TYPE- 1 TARSET- 193. I09  

1 
29WAR95 14:(8:42 

SECNO DEPTH N E L  CRIW WSELK EG HV HL OLOSS L-BANK ELEV 

a QLOB QCH qR)B AL08 ACH Am8 VOL N A  R-BANK ELEV 
TIME VLOB vcn v m 8  XNL x ~ c n  XNR WJN EUIIN SSTA 

SLOPE XWBL XLCH XLO8R ITRIAL IDC ICOWT COPAR TOW10 W S T  

1490 Nn CARD USED 
'SECNQ 1.980 

3302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KPATIO - .63 

3470 ENCROAMENT STATIONS- 9927.7 10119.8 TYPE- 1 TARGET- 192.100 
START Hydraulically Simi lar  R..ch AS2 
5.. E i h l b i t  1. M-nnlng*. n Vmlu. h p .  

1.980 5.28 1645.68 1544.28 1545.58 1545.05 .YI 11.01 .02 1543.00 

3180.0 423.3 2726.2 30.5 112.0 532.8 11.5 30.5 9.9 1542.50 
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. I 2  3.78 5.12 2.66 ,113 ,123 
.0280B4 

. I20  
660. 659. 640. 4 I 1  

.OOO 1540.W $927.75 
0 .OO 192.06 10119.81 

1490 NH CARD USEO 
.SECNO 2.071 

3302 WARNlNG: CONVEYANCE CWNGE WTSIDE OF ACCEPTABLE W E .  KBATIO - 1.46 

3470 ENCROACHIENT STATIONS- 9939.3 10125.8 TYPE- 
2.071 

1 TARGET- 186.490 
7.52 1554.72 1552.43 1554.72 1554.97 

3180.0 
.25 8.91 

29.6 2781.9 368.6 
.01 1551.60 

1 5  666.2 122.4 20.7 12.0 1551.U) 
.15 1.96 4.18 3.01 .I13 . I18 . I 2 0  .OOO 1547.20 9939.26 

,013134 490. W. 476. 4 B 0 .W 186.49 10125.75 

1490 W CARD USED 
T E C W  2.095 

3302 WARNINO: COHVEYMCE CHANGE WTSIOE OF ACCEPTABLE W E E .  KRATIO - .68 

3470 ENCRDAMNT STATIONS- 9894.2 10101.0 TYPE- 1 TARGET- 206.730 
HEC-1 Conc.ntr.tlon Potnt C549: 2#-Hr .torn controls. 

BALBOA W4SH Tributary 

S E W  DEPTH NSEL CRNS USELK EG 
a HV HL 

QWB PCH 
0- L-BANK ELEv 

QROB ALQU ACH ARDB 
TIHE VWB 

VOL 
V M  

N A  
VRDB XNL 

R-BANK ELEv 
XKH XNR W N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDS I M N T  CDRAR TOPWID ENDST 

1490 NH CARO USEO 
.SECNO 2.200 

3470 ENCIIOACHIENT STATIONS- 0827.1 10054.9 TYPE- 1 TAREET- 227.841 
HEC-1 Conc.ntr.tlon Point C549R: 24-Hr i t e m  ~0ntro1.. 

2.200 5.02 1564.92 1562.48 1564.92 1565.02 .lI 7.59 .03 1560.80 
2110.0 115B.S 859.5 93.6 447.7 313.4 49.8 50.0 

.21 2.5B 2.74 1.88 ,113 .125 ,120 
15.3 1559.90 

.OW 1559.90 0827.06 
.007010 570. 553. 490. 5 8 0 .OO 227.- 10054.90 

1490 NH CARD USED 
.SECNO 2.279 

3302 WARNING: CONVEYANCE WANGE WTSIDE OF ACCEPTAnLE BANGE. KRATIO - .67 

3470 ENCRDACHIENT STATIONS- 98m.3 10052.5 TYPE- 1 TARCET- 
2.279 

212.160 
3.79 1568.89 1567.27 1568.89 1569.06 .17 4.02 

2110.0 723.5 1UI1.7 
.02 1566.00 

4.8 225.7 415.9 3.5 56.7 
.25 3.21 3.32 1.38 ,113 . I25 17.3 1567.00 

.015604 
. I20 

416. 
,000 1565.10 9840.32 

380. 430. 3 18 0 -00 212.16 10052.48 

1490 NH CARO USED 
.SECNO 2.304 

3470 ENCROACWENT STATIONS- 9856.2 10063.6 TYPE- I TARGET- 
2.304 

207.370 
5.08 1570.38 1568.00 1570.20 1570.50 

2110.0 
. I 2  1.43 

30.7 1827.1 252.3 
.01 1566.30 

17.3 650.6 114.0 
.26 

58.8 
1.77 2.81 2.21 .I13 . I22 

17.9 1567.30 
,120 ,000 1565.30 9856.22 

.008021 115. 131. 150. 1 19 0 .OO 207.37 10063.59 

1490 NH CARO USED 
.SECNO 2.382 

1 
2 W R 9 5  14:48:42 

SECW DEPTH NSEL CRlW WSELK EG 
a HV 

awn 9CH 
HL OLOSS L-BANK ELEV 

QRDB ALOE ACH 
TIHE 

A R D ~  
VWB 

VOL 
vcn 

N A  
VRW XNL 

R-BUIK ELEV 
XKH XNR WN 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC EWIN U T A  I C ~ T  cows roPwro ENDST 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO - .61 
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3470 ENCROACHIIENT STATIONS- 9887.3 10119.7 TYPE- 1 TARGET- 232.381 
C u l v - r t  522 U p s t r . ~ :  .xp.nd.d Tlew. (SECTION I OF SC RWTINE) 

I CCCY" W l N  .-...l..-l. 

PAGE 55 

SECNO DEPTH WSEL CRNJ WSELK EG 
9 

HV HL 
QLOB W H  

OWSS L-BANK ELEV 
P W B  AWE ACH MOB VOL W A  

TIME VUls VCH VW8 XNL XNCH XNR WTN 
R-BWK r L m  

E W I N  SSTA 
SLOPE X ~ L  XLCH XLOBR ITRIAL IDC ICWT ~ R A R  TOWID MET 

1490 NH CARD USED 
.SECNO 2.494 

3b70 ENCRMhHIENT STATIONS- 9936.3 lOOM.7 TYPE- 1 TARGET- 122.380 
HEC-I Cons.ntr.tion P o t n t  C622R: 2 C h r  storm c o n t r e l s .  

START H y d n u l t c . 1 1 ~  Stnt1.r b a s h  AS3 
5.. E i h i b l t  1. M n n t n s ' s  n Val". Map. 

CULVERT M7 : ASHBRmK WISH and BAYFIELD DRIVE 
Culv.rt W D o r n r t r n u :  .ipmd.d +lo*. (SECTION 1 OF SC ROUTINE) 

2.494 5.85 1587.05 1504.31 1587.05 1587.20 . IS .35 .03 1563.04 
1380.0 154.6 1217.2 8.2 125.5 368.8 12.4 75.3 

.35 
22.0 1504.00 

1.22 3.30 .55 . I00 .04S . I 0 0  ,000 1581.20 9936.35 
.001238 260. S16. 220. 2 18 0 .OO 122.37 10058.71 

CCHV- .3OO CEHV- ,500 
1490 NH CARD USED 
-SECNO 2.529 

3 3 0 1  HV C W G E D  M E  THAN W I N S  

7186 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH 1 S S M D  

3470 ENCROACHIENT STATIONS- 9991.0 10009.7 TYPE- 1 TARGET- 18.710 

3495 OVERBANK AREA ASSLUED NON-EFFECTIVE, ELLU-  1589.94 ELREA- 1589.94 

Culv.rt H7 0utl.t. 3-60" UIP.S [SECTION 2 OF SC ROUTINE1 -, P h o t o g r a n a r t r i c  x-s.s. 1ocat.d 12' h*n.t;..n. (No El.". Ad jus t . )  
2.529 5.67 1588.82 1588.82 1588.82 1591.59 2.77 .SO 

1380.0 
1.31 1563.25 

.O 1380.0 .O .O 103.3 .O 75.6 22.3 1583.15 
.35 .OO 13.36 . 00 ,000 ,015 .OOO ,000 1583.15 9991.00 

,023874 195. 181. 170. 0 8 0 .OO 18.70 10009.70 

SPECIAL CULVERT 

SC C U M  CUNV ENTLC COFQ ROLW RISE SPAN CULVUl CHRT SCL 
3 .024 .SO 2.63 .OO 5 . M  

ELCW ELCHD 
.00 84.00  2 3 1584.98 1584.71 

CHART 2 - CORRUWTED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING PRCU F I L L  

PAGE 5 6  

SECNO DEPTH CVSEL CRlYS WSELK EG HV HL 
9 

OLOSS L-BIWK ELEV 
PLOB PCH P M 8  ALQB ACH AROB VOL 

TIME 
N A  

VLOB VCH VWB XNL XNCH XNR WIN 
R-BANK ELEV 

E W I N  SSTA 
SLWE XLOBL XLcn XLOBR ITRIAL IDC ICON1 CORAR TOWID -1 

5140. H O W L  DEPTH EXCEEDS CULVERT HEIGHT 
5130. EGlC- 1618.OZ..W.V 8E 1 0 0  LARGE I F  INLET CONTROLS. 
5135, E W -  1605.29 ..W BE T W  URGE I F  WTLET WNTWLS. 
1490 NH CARD usm 
'SECNO 2.545 

SPECIAL CULVERT INLET CONTROL *WEIR FLOV. EG - 1594.49 

3 3 0 1  HV CHANGED IQRE THAN HVINS 

3 3 0 2  YAWING: CONVEYANCE CHAW€ W T S I M  OF ACCEPTABLE RANGE. T I 0  - 4.41 

SPECIAL CULVERT 

EGIC EGOC ~4 WEIR WULV VCH ACULV E L T m  UEIRLN 
1618.02 1606.29 2.89 710. 654. 5.038 58.9 1592.50 110. 

F l  oodpl at n 
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3470 ENCROACWT STATIONS- 9945.8 10052.3 TYPE- 1 TARGET- 106.490 
Right b."k 1. no" .ff.cttr. f lew ir.., H.?d c0d.d Gn.. 

fra STA IW72.3 t o  1024S.3 0 EL 1500 
C Y I V . ~ ~  n7 1n1.t. 1-60. CUP'S (SECTION a OF sc RCUTINE) 

Ph0togr.-trtc x-sac. locatad 12' Upstre-. (Ne El.". Adjust . )  
Bas. Ch.nn.1 El.v.tlon. *.r. 1ow.r.d t o  Culv.rt Inv.rt EL 1584.98 

c u l v e r r  n7 8 1  i n f o n u t t o n  Surv.yed by AU. North top o f  surb.  
Culver t  H7 8 1  1nqonut lon c0d.d par flsur. 3.16 (HEC-2, S.pt 90) 

2.545 9.28 1594.26 .PO 1594.26 1594.49 .23 2.89 .OO 1584.98 
1380.0 292.2 659.1 428.7 1 . 6  130.8 177.4 77.1 22.4 1 W . 5 8  

.3B 1.97 5.04 2.42 ,067 .045 .WO ,000 1 W . 9 8  9945.80 
.001194 84. M. 84. 2 0 0 .OO 106.49 10052.29 

FLOY DISTRIBUTION FOR SECNO- 2.55 NSEL- 1594.26 

STA- 99.6. $387. 9994. 10008. 10015. 10031. 1W52. 
PER 9- 8.5 12.7 47.8 16.0 8.1 0.6 
AREA- 102.4 46.2 130.8 55.3 77.6 44.5 

VEL- 1.1 3.8 5.0 4.0 1.5 2.0 
DEPTH- 2.5 7.2 9.3 7.4 5.0 2.1 

CCHV- .I00 CEHV- ,300 

S E W  DEPTH M E L  C R M  VSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB M H  ALOE ACH ARDB VOL lWA R-BANK ELN 

TIME VLOB VCH W 8  XNL XNCH XNR UTN EMIN SSTA 

SLOPE XLOBL XLCH XWBR ITRIAL IM ICWT COIUR TOPYID MDST 

1490 NH CARD usm 
.SECNU 2.568 

3470 ENCROlCmWT STATIONS- 9930,6 10114.8 TYPE- I 
culv.rt m u p s t ~ a u :  .rp.nd.d flow. (SECTION 

2.558 7.45 1594.45 1590.71 1594.45 1594.58 
1380.0 478.2 579.8 322.0 304.9 144.0 

.37 1.57 4.03 1.42 .I00 .Om 
.W1160 70. 71. 70. 2 18 

1490 NH CARD USED 
.SEW 2.670 

3215 SLOPE T m  STEEP, EXCEEDS . I t  

3301 HV CWNGED WRE THAN HVINS 

7185 n I N I w n  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

9470 ENCRDACWENT STATIONS- 99Y1.8 100U.5 TYPE- 1 TARGET- 105.760 
2.670 3.75 1596.35 1596.35 1598.34 1597.27 .92 2.26 .24 1595.00 

1380.0 180.8 1199.4 .O 28.8 151.8 .O 83.8 24.6 1599.00 

.39 6.26 7.90 . 00 .I00 .096 .000 ,000 1592.60 99Y1.75 
.I10602 575. 594. 610. 0 8 0 .OO 99.28 10038.03 

1490 NU CARD USED 
.SECm) 2.785 

3302 WARNING: CWVEYANCE CHANGE WTSIDE OF ACCEPTABLE WGE, KIUTIO - 4.26 

3470 WCIH)/\DHIENT STATIONS- 9949.5 1004S.0 TYPE- 1 TARGET- 96.500 
~.tt ov.rb.nt 1s non .ff.ctlv. flow ar..: Hard codad GR.s 

? ~ m  STA 9927.3 t o  9946.4 9 EL 1607.5 
2.785 6.01 1606.11 1605.23 1606.11 1607.00 .59 9.70 .03 1602.60 

1380.0 92.1 885.4 402.6 43.6 118.6 153.3 87.3 26.0 1601.70 
.42 2.11 7.47 2.63 .I00 .a45 .I00 ,000 1600.40 9949.47 

,006079 610. 607. 510. 9 I1 0 .OO 96.m 10045.95 

SECNU DEPTH M E L  C R M  -ELK EG HV HL OLOSS L-BANK ELN 

Q QLOB QROB ALOE AW ARDB VOL TUA R-BANK ELEV 
7 7 ~ ~  "8 OR %! V W 8  IWL XNCH XNR WN ELMIN SSTA . .. .- . --- .~~ .. 
SLOPE XLO8L XLCH XWBR ITRIAL IDC ICONT E O R I R  TOWID EtWST 
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1490 NH CARD USW 
.SECNO 2.807 
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3470 ENCROACMENT STATIONS- 9934.7 10055.6 TYPE- 1 TARGET- 
2.807 120.890 

5.20 1607.50 1605.79 1607.50 1607.73 .23 .89 
1380.0 553.6 820.4 6.0 212.8 184.2 .04 1604.40 

.43 6.4 BB.2 
2.60 4.45 .95 ,100 ,064 .lo0 26.2 1606.00 ,000 1602.30 9934.70 .006076 115. 112. I W .  4 14 0 .OO 120.M 10055.58 

1490 NH CARD USED 
'SECNO 2.899 

3301 HV CHANGED HORE THAN HVINS 

3302 WARNINSI CONVEYMCE CHWGE OUTSIDE OF ACCEPTABLE RANGE. GIUTIO - .45 

3470 ENCROACHHENT STATIONS- 9980.8 10074.9 TYPE- 1 TARGET- 94.021 
2.809 3-20 1612.70 2612.56 1612.70 1613.62 .92 5.69 

1 m . o  .21 1811.00 
18.4 977.1 384.5 8.0 112.4 83.8 91.6 

.45 27.4 1610.60 
2.31 8.69 4.59 .lo0 .054 . lo0  ,000 1609.60 9980.85 

.030682 W .  480. 490. 2 11 0 .DO 94.02 10074.87 

1400 W( CARD USED 
*SECHO 3.008 

3302 WARNING: CONVCYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KIUTIO - 1.83 

3470 ENCWCMENT STATIONS- 9969.8 10064.1 TYPE- 1 TARGET- 104.261 
3.008 4.15 1621.95 1621.07 1621.95 1622.52 .57 8.87 

1380.0 .03 1621.10 
1 .0  1187.1 192.0 1.2 183.0 81.4 

.47 94.8 28.8 1620.50 
.78 6.49 2.36 .lo0 .045 . lo0 

,009145 .OOO 1617.80 9959.81 
578. 574. 600. 5 12 0 .OO 104.26 10084.07 

1490 NH CARD USED 
-SECNO 3.121 

1 
291UR95 14:48:42 

SECW DEPTH NSEL CRIWS WSELK ES HV HL 
Q 

OLOSS L-BANK ELEV 
QL08 QCH 9- ALW ACH AN8 VOL WA 

TkME VLOB VCH VR08 XNL XNCH XNR WIN 
R-BANK ELEV 

ELWN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COIUR TOWID €HOST 

3301 HV CHANGED HORE THM HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHHENT STATIONS- 9948.2 10032.9 TYPE- 1 TARGET- 84.670 
ARRW WASH Tributary 

3.121 5.52 1631.32 1611.32 1631.30 1632.63 1.31 7.06 .22 1628.90 
1380.0 218.3 1128.3 33.4 73.9 112.0 16.5 98.0 30.1 1629.30 

.49 2.95 10.07 2.15 . I00 .045 .lo0 -000 1625.80 9948.20 
.015963 565. 598. 600. 0 11 0 .OO a . 6 7  10032.67 

1490 NH CAR0 USED 
.SECNO 3.208 

3470 ENCROACIUENT STATIWS- 9969.4 10050.6 TYPE- 1 TARGET- 81.210 
HEC-1 Conc.ntratlen Pofnt C621: 6-hr s t o m  conRe1.. 

3.208 3.58 1639.48 1639.36 1639.50 1840.41 .93 
1180.0 

7.74 .04 1638.20 
0 4  1169.6 .O 6.7 150.7 .O 99.6 30.8 1639.70 

.51 1.56 7.76 . 00 ,100 .OW .On0 ,000 1635.90 9969.57 
,019965 260. 456. 335. 2 14 0 .OO 78.87 10048.U 

1490 NH CARD USED 
.SECNO 3.241 
7185 MINIHUII SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3470 ENCROAMENT STATIQNS- 9988.2 10058.8 TYPE- 1 TARGET- 70.590 
3.241 3.50 1644.10 16U.40 1644.41 1645.65 1.25 3.47 . I 0  1641.10 

1180.0 39.5 1065.4 75.2 15.1 113.5 28.6 100.3 31.1 1641.90 
.51 2.62 9.39 2.63 ,100 .045 . I00 ,000 1640.90 9988.26 

.019172 175. 177. 175. 0 5 0 .OO 70.48 10058.73 

1490 W( CARD USED 
%ECHO 3.323 

3301 HV CHANGED WRE THAN HVINS 

1 

F l o o d p l a i n  
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SECNU DEPTH NSEL CRIWS WSEU EG HV HL OLOSS L - W E  ELEV 

Q QLW QCH QRO8 ALW ACH AROD VOL TYA R-BANK ELEV 

TIME VL08 VCH VROB XNL XNCH XNR YTN EWIN SSTA 

SLOPE XLO8L XLCH XLODR ITRIAL IDC ICONT COMR TOWID EWST 

3&70 ENCROACMENT STATIW- 9966.8 10100.3 TYPE- 1 TARGET- 113.560 
HEC-1 Conc.ntr.tlon Point C513: 24-hr s t o m  son t ro l * .  

3.323 3.71 1653.51 1652.53 1653.50 1653.74 .23 7.99 . I0  1654.50 

970.0 .O 474.8 495.2 .O 110.8 143.7 102.3 32.0 165Z.00 

.54 . 00 4.28 3.45 .OOO .Om .I00 ,000 1649.80 9988.49 
.017705 420. 430. 440. 4 19 0 .OO 111.86 10100.35 

1490 NH CARO USED 
.SEW 3.421 

3470 ENCROACWNT STATIONS- 9976.5 10061.4 TYPE- 1 TARGET- 04.880 
3.421 2.89 1662.89 1662.56 1662.91 1663.52 .63 9.66 . I 2  1662.40 

970.0 3 834.8 135.0 3 123.6 47.7 104.8 33.1 1661.00 
.57 .79 6.75 2.83 .I00 -056 .I00 .OOO 1660.00 9976.53 

.olsess 510. 518. 505. 2 19 o .oo 84.83 loo61.36 

1490 WI CARD USED 
.SECNO 3.187 

3265 DIVIDED FLW 

3470 ENCKDACHIENT STATIONS- 9985.8 10048.8 TYPE- I TAKGET- 83.060 
HEC-1 Cons.ntr.tlon Polnt C m :  24-Hr s t o m  son t ro t * .  

CULVERT 608: ASHBRUW WASH and WPSTEM DRIVE 
c u l v a r t  608 oo*nstr..a: .xp.M.d ?lo-. (SECTION 1 OF SC ROUTINE) 

3.487 2.90 1669.50 1669.- 1669.49 1570.56 1.07 6.91 .13 1668.00 
970.0 9.5 952.9 7.6 5.8 114.0 7.3 106.0 33.8 1668.60 

.58 1.69 8.36 1.04 .I00 ,048 .I00 ,000 1666.60 9965.79 
.01942* 350. 352. 3.0. 2 5 0 .00 75.57 10048.85 

CCHV- ,300 CEHV- .500 
1490 NH CARD usm 
'SECNO 3.519 

3301 HV CHANGED NORE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLMED 

1 
2 ~ ~ 5  14:18:42 

PAGE 60 
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SECNU OEPTH NSEL CRIWS WSEU E6 HV HL OLOSS L-BANK ELEV 

Q QLOB WH QRO8 ALOB A W  Am8 VOL TYA R-BANK ELEV 

TIME YLo8 VCH VRO8 XNL XNCH XNR YTN EWIN SSTA 

SLOPE XW8L XLCH XLOBR ITRIAL IDC ICONT COWR TOWlD ENDST 

3470 ENCROACWENT STATIONS- 9988.7 10017.1 TYPE- 1 TARGET- 28..09 

3495 OVERBANK AREA ASSWED NON-EFFECTIVE. ELLEI- 1678.50 ELREA- 1678.50 

Culu-rt 804 0utl.t. 3-10'1 7' Box (sEcrrow 2 OF sc RWTIHE) -- - -  - 
p h e t ~ g r a n n t r t c  i-.as. 1ocrt.d 24.4' Oam*tr..m. (No €1.". Adjust.  

3.519 3.44 1674.04 1574.04 1674.04 1675.70 1.67 3.58 .30 1670.80 

970.0 .O 970.0 .O .O 93.6 .O 106.5 34.0 100000.00 

.58 .OO 10.36 .OO ,000 . W . WO ,000 1670.60 9988.70 

.023364 170. 168. 170. 0 11 0 .OO 28.40 10017.10 

SPECIAL CULVERT 

SC CUW CUNV ENTLC CDFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCM ELCNU 

3 .013 .50 2.53 .OO 7.00 10.00 61.50 8 1 1673.19 1672.71 

CHART 8 - BOX CULVERT WITH FURW WINWALLS: NO INLET TOP EDGE 0EVEL 
SCALE 1 - WINWALLS FURED 30 TO 75 DEGREES 

1490 NH CARO USED 
*SECNU 33.31 

SPECIAL CULVERT OUTLET CONTROL 
E6IC - 1678.266 EWC - 1678.773 PNSE- 1674.036 ELTRD- 1681.960 

Floodplain 
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3470 ENCROACWENT STATIONS- 9962.7 10051.6 TYPE- 1 TARGET- 88.830 
3.764 3.47 1693.17 1692.94 1693.18 1693.82 .66 4.19 .03 1691.80 
970.0 102.0 854.1 13.9 21.4 127.6 6.3 112.7 31.6 1692.70 

.65 4.76 6.70 2.20 ,045 .a45 . O U  .a00 1689.70 9962.71 
.014067 330. 333. 315. 4 I 5  0 .OD 88.73 10051.44 

1490 W CARD USED 
'SECNO 4.058 
WATER EL-XS CARD- 1716.800 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE IUNGE. KIUTIO - .15 

3470 ENCROACMENT STATIONS- 9990.0 10032.6 TYPE- 1 TARGET- 42.610 
SECTION 4.058 USING REVISED IUPPING. 

START n ~ d r a u l t c - l l y  sllltl1.r R*.=h I S 3  
s.. Exh<btt I. ?!anntns.. n Valu. Map. .......................... 4 ............................ 

HEC-1 C599 St0r.g. Rout. Ratlag CUW. YZEL - 1716.8 f..t 
nEc-1 C585 I n r l o *  Hydrogrrph (Ashb~ook Wash) Q - 300 cf* 
R.r.r.nc.: HEC-1 Output Fll.: EXlw-6.0111 

HEC-1 Cons.nfratien Polnt CSBSi 6-hr storm OonCrol*. 

CULVERT 686: ASHBWK WASH and BOLDEN M L E  LYXlLEVIRD 
culv.rt 5a5 oamstr..n: .ip.nd.d flow. (SEETIOH 1 OF SC RWTINE) 

1.058 1.72 1716.42 1716.40 1716.m 1717.04 .62 28.06 .OO 1718.00 

300.0 .O 298.6 1.4 .O 47.0 1.0 116.3 38.7 171S.00 
.71 . 00 6.35 1.31 .OM .070 . lo0 .OOO 1714.70 0994.79 

.056981 1500. 1552. 1490. 0 8 0 .OO 37.82 10032.61 

SECW DEPTH NSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 

Q QWB WH QROB ALOE ACH A W  VOL N A  R-BANK ELEV 
T I M  VL08 VCH VRDB XNL XNCH XNR WN EWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICMT CORAR TQWID ENOST 

CCHV- .300 CEHV- ,500 
1490 W CAW USED 
-SECNO 4.065 

3302 WAIVIING: CONVEYANCE CHANGE WTSlDE OF ACCEPTABLE WNGE, KRAT10 - 2.21 

3470 ENCF.UACMENT STATIONS- 10000.0 10019.1 TYPE- 1 TARGET- 19.100 

3496 OVERBRNK AREA ASSWED NON-EFFECTIVE, ELLEA- 1731.40 ELREA- 1731.40 

C u l v - r t  584 0utl.t. 2-8'1 4' &ox (SECTION 2 OF SC ROUTINE) .. . 
photogr-rrls x-see. 1oc.t.d 5.9' ~o*nstr.un. (NO El.". Adjust.) 

Base Channel El.v.tlons war. 1e*.r.d t o  Cu lva r t  I n v e r t  EL 1714.73 
2.58 1717.28 1716.89 1717.22 1717.86 .68 .81 

0 100.0 .O .O 48.9 .O 116.3 

SPECIAL CULVERT 

SC CUND CUNV ENTLC WFQ RDLEN RISE SPAN CULVW CHRT SCL ELCHU ELCHO 

2 .a13 .SO 2.63 .OO 4.00 8.00 202.00 8 1 1722.47 1714.73 

CHART 8 - BOX CULVERT WITH FLARED WINWALLS: W INLET TOP EDGE BEVEL 
SCALE 1 - WINGWALLS PWREO 30 TO 75 DEGREES 

SPECIAL CULVERT WTLET CONTROL 
EGIC - 1725.977 EbM: - 1726.289 P M E -  1717.279 ELTI(O- 1740.820 

3301 nv CHANGED  RE TH~W HVINS 

SPECIAL CULVERT 

EGIC E63C ~4 ~ E X R  QCULV vcn ACULV ELTRD WEIRW 
1725.98 1726.29 8.43 0. 300. 8.360 64.0 1740.82 0. 

3470 ENCROACMENT STATIONS- 9987.1 10000.0 TYPE- I TARGET- 12.900 
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SECNO DEPTH cwseL CRIW =ELK EG 
9 

HV 
QLOB QCH 

HL 
QROB AU)% ACH 

OWSS L-BANK ELEV 

TIME 
Am8 

VLOa 
VOL 

VCH 
lWA 

VROB XNL 
R-BANK ELEV 

XNCH XNR 
SLOPE XLOQL xLcn 

WN 
XLOBR ITRIAL 1% 

EMIN SSTA 
ICONT CORIR TOW10 ENDST 

3495 OVERBANK AREA ASSWED NW-EFFECTIVE. ELLU- 1739.78 ELREA- 1739.78 

Cu1v.1-t 585 1nl.t. 2-8.1 4' Box (SECTION 3 OF SC mUTIWE) 
Photogr.nn.trlc x-l.c. 1oc.t.d 30' upstr.m. (No El.". Adjust.) 
8.1. Ch.nn.1 El.vatlon. *.r. 1nnr.d t o  Culv.rt I n v e r t  EL 1722.47 

cu1v.n 585 BT lnTo-tlon tat." rra AS-BUILTS (sat r l o ) .  
Culver t  586 sT ln rennr t lon  codad p.r rrgur. 3.16 (HEC-2. s.pr 90) 

START H ~ d r a u l t c a l l v  Sinl1.r 0-mch -6 . ... -- 
Sam Exhibit I. Wrnnlng.~ n Val~. l kp .  

4.110 2.81 1725.21 .W 1725.23 1726.29 1.09 8.43 
300.0 .O 300.0 .D .O 35.9 .00 1722.40 

.O 116.6 38.8 100000.00 
.72 . 00 8.36 .00 .a00 . 025 .OD0 .OOO 1722.40 9987.10 

.006541 242. 242. 242. 4 0 0 .OO 12.90 10000.00 

ccnv- .loo cmv- .30o 
1490 NH CARD USED 
.SCCNO 1.119 

3301 HV CHANGED HORE THAN HVINS 

3302 WARNING: CONVEYANCE CWGE OUTSIDE OF ACCEPTABLE WGE. KWTIO - 2.60 

3470 ENCROACHIENT STATIONS- 9972.6 10014.8 TYPE- 1 TARGET- 42.140 
Culv.rt 585 Upstr-un: .xpand.d flow. (SECTION 4 OF SC ROUTINE) 

SECTION 4.119 USING REVISEC WPPIHC.. 
4.119 3.92 1726.39 1724.21 1726.39 1726.48 .10 .OD 
300.0 4.8 295.1 .O 5.2 117.5 

.10 1724.00 
.2 116.7 

.73 .92 2.51 .28 ,050 .OB .a50 -000 1722.47 9972.63 
38.8 1726.00 

.OW902 45. Is. 45. 3 I 4  0 .OO 42.14 10014.77 

1490 NH CARD USED 
'SECNO 4.177 

3301 HV CHANGED HORE T W  HVINS 

7185 MINIMm SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

1 
29WR95 14:48:42 

SECNU QEPTH W E L  CRlWS WELI  EG HV 
9 

HL 
QLOB QCH 

OL05S L-BANK ELEV 
QROB ALOB ACH AROB VOL 

TIME VLO8 VCH 
TYh P-BANK ELEV 

VROB XNL XNCH XNR WN ELMIN SSTA 
SWPE XLOBL xLcn XWBP ITRIAL IDC ICWT COWS TOW10 EWST 

3470 ENCRMCHIENT STATIONS- 9983.9 10027.7 TYPE- 1 TARGET- 43.790 
4.177 2.41 1745.31 1745.31 7 4 5 . 0  1746.04 .73 
300.0 

.62 .19 1744.90 
.8 299.2 .O .8 43.6 .O 117.2 

.74 
39.1 1747.00 

.93 6.87 .W . O M  .a25 ,000 .OOO 1742.90 940.1.92 
.008195 295. 306. 300. 0 I 4  0 .OO 33.22 10017.14 

1490 W CARD USED 
.SECNO 4.252 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSlMED 

3470 ENCROACHIENT STATIONS- 9956.1 10021.5 TYPE- 1 TARGET- 68.350 
4.252 3.56 1757.76 1757.76 1757.77 1758.35 .59 2.53 
300.0 

.01 1756.30 
30.1 203.2 66.7 14.4 27.7 32.7 117.8 

.76 
39.5 1756.60 

2.09 7.33 2.04 .a50 ,025 ,050 .000 1754.20 9956.14 
.005120 390. 395. 400. 0 11 0 .00 66.31 10024.45 

1490 HH CARD USED 
.SECNO 4.311 
7185 MINIMm SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUEIEO 

3470 ENCROACHIENT STATIONS- 9971.1 10043.1 TYPE- I TARGET- 72.000 
START Hydraulic.llr Stni1.r ~..ch AS6 
S.. Exhibit 1. lknntng's n Vmlu. Map. 

CULVERT n5 I ASHBRCOK WASH and SIERRA WDRE 

F l  oadplai n 
APPENDIX E 

Ashbrook Mash HEC-2 Output 
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culr.,-t us hwnstr..~.: .%pandad flew. (SECTIOH 1 OF SC (HXITINE) 
4.311 1.14 1766.54 1766.54 1766.54 1766.96 .a2 3.19 .02 1766.10 
300.0 .5 293.9 5.5 .3 56.0 2.5 118.3 40.1 1765.80 

.78 1.57 5.25 2.21 .OSS .045 .060 .OOO 1765.40 9971.12 
.030075 310. 312. 310. D 17 0 .OO 72.00 10043.12 

CCHV- .300 CEHV- .SO0 
1490 NH CARD USED 
'SECNO 4.335 

3302 WARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.52 
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SECND DEPTH CVSEL CRlM MELK EG HV HL OLMS L-e4JlK ELEV 
Q QLOB QCH QROO ALOE ACH AROB VOL TVA R-BWK ELEV 

T I M  VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XWBL XLCH XLOBU ITRIAL 1DC l m T  CORAR TOWID ENMT 

3470 ENCROACWENl STATIONS- 9957.5 10019.5 TYPE- 1 TARBET- 52.010 

3495 OVERBANK AREA ASSWED WN-EFFECTIVE. ELLEA- 1772.61 ELREA- 1772.61 

~u lu . r t  ~5 ou t le t .  5 - 1 0 ' ~  3' BOX (SECTION 2 OF SC ROUTINE) 
Phetorr-tr io x-sas. 1os.t.d 17.2' Damstr..m. (No El.". M u s t .  

4.336 1.86 1769.15 1768.87 1769.16 1769.47 .31 2.47 .03 1768.30 

300.0 .O 300.0 .O .O 67.3 .O 118.4 40.2 1768.60 

.79 . 00 4,46 .OO ,000 .045 ,000 .OOO 1767.30 9967.50 

.013100 130. 130. 130. 5 11 0 .OO 52.00 10019.50 

SPECIAL CULVERT 

SC CUM CUNV ENTLC COFQ RDLEN RISE SPW CULVUl CHRT SCL ELCW ELCHD 

5 ,013 .50 2.53 .OO 3.00 10.00 74.50 8 I 1770.06 1768.95 

CWRT 8 - BOX CULVERT WITH FLARED WINWALLS: NO INLET TOP EDGE BEVEL 
SCALE 1 - WINWALLS FLARED 30 TO 75 DEGREES 

1490 NH CARD USED 
.SECNO 4.349 

SPECIAL CULVERT OUTLET CONTROL 
EGIC - 1771.684 EG3C - 1771.876 PNSE- 1769.158 ELTRO- 1775.190 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE WGE, KRATIO - 1.44 

SPECIAL CULVERT 

EGIC EGOC n4 WEIR WULV vcn ACULV ELTRD WEIRW 
1771.68 1771.88 2.41 0. 300. 3.538 150.0 1775.19 0. 

3470 ENCROACmENT STATIONS 9972.6 10025.2 TYPE- 1 TARGET- 52.620 

3495 OVERBWK AREA ASSWED NON-EFFECTIVE. ELLFA- 1775.00 ELREA- 1775.00 

culv.rt ns 1nl.t. 5- lo 'x  3' Box (SECTION 3 OF SC ROUTINE) 
c u l v a r t  I45 BT l n f o n u t l a n  Surveyed by ALS. Sdsth t a p  of curb. 
culv.rt ns BT i n f o n u t i o n  codad par  Tigur. 3.16 (HEC-2. S.pt 90) 

4.349 1 .  1771.68 .OO 1771.68 1771.88 .19 2.41 .OO 1770.10 
300.0 .O 300.0 .O .O 64.8 .O 118.6 40.3 1770.20 

.79 .OO 3.54 . 00 .On0 .045 .a00 ,000 1770.00 9972.60 

.005305 75. 75. 75. 2 0 0 .OO 52.50 10025.20 

SECM DEPTH WSEL CRlW WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH Q W  ALOB ACH AROB VOL WA R-BANK €LEV 
TIME VWB VCH VM8 XNL XNCH XNR m ELUlN SSTA 

SLOPE XWBL XLCH XWBR ITRlAL IDC ICONT CDRAR TOWID ENDST 

CCHV- .I00 CEHV- ,300 
1490 NH CARD USED 
.SECW 4.362 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLUED 

3470 ENCROACWENT STATIONS- 9943.0 10036.2 TYPE- 1 TAPGET- 93.160 
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Culv.rt M5 uprtr.lm: .rp.nd.d flow. (SECTIOH 4 OF SC IMUTINE) 
4.352 1.19 1772.69 1772.69 1772.69 1773.06 ..?4 -74 .05 1772.20 
300.0 28.8 268.5 2.5 12.5 53.3 1.2 118.7 4 . 4  1771.90 

.80 2.30 5.04 2.10 .055 .045 .060 ,000 1771.50 9943.02 
.025651 55. 66. 75. 0 19 0 .OO 93.15 10035.18 

3470 ENCWCHIENT STATIONS- 9889.5 10009.7 TYPE- 1 TARGET- 125.260 
4.b12 1.46 1778.68 1778.57 1778.68 1778.91 .23 5.84 .O1 1777.90 
300.0 42.1 257.9 .O 19.0 14.0 .O 119.2 41.1 1779.50 

.82 2.22 4.03 . 00 .055 ,046 .OOO .OOO 1717.20 9889.47 
,018776 290. 265. 250. 5 11 0 .OO 116.76 10005.24 

1490 NH CARD USEO 
.SECNU 4 . w 3  

3470 ENCROAEmmn STATIONS- 9967.3 10024.7 TYPE- 1 TARGET- 57.391 
4.493 1.77 1785.97 1786.69 1785.96 1786.27 .30 7.34 .02 1785.10 
300.0 88.4 155.7 55.0 23.8 30.7 16.5 119.9 42.0 1784.70 

.84 3.72 5.08 3.39 .055 .045 ,060 ,000 1784.20 9957.35 
.01M70 470. 430. 420. 5 5 0 .00 57.19 10024.74 

1490 NH CARD USED 
.SECNU 4.559 
7185 M1NSW.M SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCmACMNT STATIONS- 9970.2 10018.2 TYPE- 1 TARGET- 47.989 
4.559 2.14 1791.94 1791.94 1791.93 1792.53 .ES 6.05 .08 1790.90 
300.0 12.7 280.6 5.7 5.0 U . 4  3.5 120.4 42.4 1791.20 

.86 2.53 6.32 1.86 .0% . 045 ,060 ,000 1789.80 9970.19 
,020759 345. 344. 340. 0 11 0 .OD 47.99 1W18.18 

SECNU DEPTH CWSEL CRIWS WSELK EG HV dL OUSS L-BANK ELEV 
9 QLOB OW Om1 ALOB ACH Am8 VOL WA R-BANK ELEV 
TIHE VWB VCH VROB XNL XNCH XNR WTN EWlN SSTa 
SLOPE XLOBL XLCH ~ ~ 0 8 1 1  ITRIAL IM: IaWT COMR TOW10 -1 

I490  NH CARD USW 
.SECNO 4.637 
7185 MIN1W.M SPECIFIC ENERGY 
3720 CRITICAL DEPTH LSSUlED 

3470 ENCROACWT STATIONS- 9981.7 10015.8 TYPE- 1 TARGET- 35.150 
4.637 2.14 1801.34 1M1.34 1801.33 1802.04 .70 8.72 .03 1800.40 
300.0 27.7 251.3 21.0 7.3 35.2 5 .4  120.9 42.8 1799.60 

.88 3.77 7.14 3.26 ,055 ,045 .060 .000 1790.20 9981.67 
.021432 410. 414. 415. 0 5 0 .OO 35.16 10016.83 

1490 W CARD USEO 
.SECW 4.839 
WATER EL-X5 CARP 1832.400 

3301 HV CHANGED WRE THAN HVlNS 

3470 ENCWCWENT STATIONS- 9949.5 10166.8 NPE- 1 TARGET- 217.199 ............ -......r.rr..r n w  E ............................ -... - 
HEC-1 C550 Stor.9. Rout. Rattng Curv. WSEL - 1832.4 f..t 
HEC-I C560 l n f l a  ~ydrogr.ph Q - 1990 crs 
r(.f.~.~~.: NEC-1 Ovtaut Fil.: EXIOO-5.Wl 

HEC-1 Sonc.ntratlen Point ~'5501: 6-hr .torn sentrol. 

1490 NH CARD USED 
.SECNO 4.954 

3301 HV CHANGED M E  THhN HVlNS 

7185 MINIHUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3470 ENCROACWENT STATIOHS- 9957.6 10042.3 TYPE- 1 TARGET- 74.699 
4.954 6.44 1 m . 7 4  1838.74 1838.68 1840.25 1.52 .68 .U 1834.80 

F l o o d p l a i n  

APPENDIX E 
Ashbrook Wash HEC-2 Output 



SECNO DEPTH NSEL CRIWS USELK EG HV HL OLOSS L-BWK ELEV 
Q qLOB WH QWB ALOB ACH AWB VOL IWA R-SANK ELEV 
TIME VLOB VCH VROB XNL KNCH XNR YTN ELHIN SSTA 
SWPE XLOBL XLcn XWBR ITRIAL ILK ICDWT WEAR TOW10 MDST 

1490 NH CAPO u s m  
.SECNU 5.076 
7185 MINIMYl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLMW 

3470 ENCWACMENT STATIONS- 9910.0 10012.3 TYPE- 1 TARGET- 102.310 
HEC-1 Conc.ntr.ttsn Polnt C5a: 6-hr s t o m  contmlm. 

5.078 4 . 6  1852.31 1852.31 1852.31 1853.43 1.1 10.92 .M 1051.20 
1920.0 1334.2 585.8 .O 171.5 59.2 .O 147.9 49.1 1852.70 

1.07 7.78 9.89 . 00 .055 .045 ,000 .OW 1847.70 9910.01 

.025113 620. 641. 630. 0 16 0 .00 101.63 10011.64 

1490 NH CAW USED 
.SECNU 5.182 
7185 M I N I M  SPECIFIC ENERSY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACmENT STATIONS- 9975.6 10079.3 TYPE- 1 TARGET- 103.700 
6.182 3.60 1869.50 1869.80 1869.60 1870.74 1.14 16.06 .01 1871.10 

1920.0 .O 439.7 1480.3 .O 45.8 179.3 160.7 50.4 1867.40 

1.08 .OO 9.60 8.26 .OW .049 . 080 .WO 1866.00 9979.90 

,035274 535. 559. 510. 0 15 0 .OD 99.39 10079.29 

1490 NH CARD USED 
"SECNU 5.277 

3470 ENCROACWENT STATIONS- 9980.6 10077.3 TYPE- 1 TARGET- 96.640 
5.277 4.21 1882.61 l m . 3 9  1882.51 1 W . 5 9  . 12.63 .02 1882.20 

1920.0 .5 936.2 983.3 .4 101.8 149.9 153.4 51.5 1880.00 
1.10 1.35 9.20 6.56 .055 .a49 ,060 .WO 1878.40 9980.63 

,020779 500. 505. 470. 3 8 0 .OO 96.64 10077.27 

1490 NH CARD USED 
.SECNU 5.349 
7185 M I N I M  SPECIPlC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCRQACWNT STATIONS- 9983.4 10086.4 TYPE- 1 TARSET- 103.080 
5.349 4.05 1891.85 1891.86 1891.84 1893.W 1.15 9.31 .05 1891.10 

1920.0 2.3 867.4 1050.3 1.0 86.7 144.0 155.5 52.3 1889.90 
1.11 2.36 10.00 7.29 ,055 ,048 .060 ,000 1887.80 9983.36 

.029819 380. 380. 375. 0 11 0 .OO 103.08 10086.44 

SECNU DEPTH NSEL CRIUS USELK EG HV HL OWSS L-BWK ELEV 

P QLOB WH QUO0 ALOB ACH ARDB VOL IWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 

SLOPE XLOBL XLCH XWBR ITRIAL IOC fmWT WRAR TOWID ENDST 

1490 NH CARD USED 
-SECNU 5.436 

3470 ENCROACHMENT STATIONS- 9959.5 10055.3 TYPE- 1 TARGET- 96.760 
5.436 5.22 1901.32 1901.16 1901.33 1902.83 1.10 9.42 .O1  1899.10 

1920.0 181.2 1396.7 342.1 36.4 149.4 64.5 158.0 53.4 1898.80 
1.13 4.98 9.35 5.31 ,055 ,045 ,060 ,000 1896.10 9959.51 

.015414 450. 459. 440. 4 I1 0 .OO 95.73 10055.25 

I490  NH CARD USED 
.SECNU 5.519 

3470 ENCROACHNNT STATIONS- 9932.6 10007.5 TYPE- 1 TARGET- 74.930 

HEC-1 Conc.ntr.tion Point C557: 6-hr i t o m  c o n t r o l r .  
CULVERT 557: ASHBRWK WASH and WWEN EAGLE WLEVARO 

culv.rt 557 ~ownstr..m .spendad flow. (SECTIM( I OF SC ROUTINE) 
5.519 4.89 1908.79 1908.47 1908.79 1909.89 1.10 7.47 

1880.0 813.9 1066.1 .O 107.2 118.4 .O 160.3 
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ccnv- ,300 CEHV- ,500 
1490 NH CARD USEO 
.SEENO 5.542 

3 3 0 1  HV CHANGED M R E  THAN HVlNP 

7185 MlNIPlUl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLUED 

3470 ENCROACIWNT STATIONS- 9975.0 10028.1 TYPE- 1 TARGET- 53.109 
C u l v a r t  557 o u t l e t .  1-60.' VIP (SECTION 2 OF SC ROUTINE) 

Bas. Chann.1 E l e v a t i o n s  war. lo*.r.d t o  C u l v a r t  I n v a r t  E L  1905.77 
5.542 9.80 1915.57 1915.57 1915.73 1917.66 2.09 1.60 .49 1905.80 

1BBO.O 596.3 874.2 409.5 71.4 58.7 62.2 160.9 54.4 1905.77 
1.15 8.35 14.98 6.59 .04S . M 5  .017 ,000 1905.77 9976.47 

.009698 120. a n .  120. o 1 4  o .OO 51.14 10027.61 

PAGE 7 2  

S E W  DEPTH CWSEL CRWS WELK EG HV HL O M S  L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VUL W A  
TIUE 

R-BANK ELEV 
VLOB VCH VRDB XNL WCH XNR W N  ELMIN SSTA 

SLOPE XLOBL X L M  XLOBR ITRIAL I D E  ICDNT CORAR TObUID ENDST 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFP RDLEN RISE SPAN CULVW CURT SCL 
1 ,024 .90 2.63 . 00 5.00 .OO 110.00 2 ELCHU ELCHD 3 1909.38 1905.77 

CHART 2 - CORWbP.TW METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING F W  F I L L  

5130. EGIC- 2418.97..WY BE TOO URGE I F  INLET CONTROLS. 
5135. EWC- 2381.39 ..MY BE T W  URGE I F  OUTLET CONTROLS. 
1490 NH CARD USEO 
.SECNO 5.553 

SPECIAL CULVERT INLET CONTRdL +WEIR FLOW. EG - 1923.19 

3 3 0 1  HV CHANGW M R E  THAN HVINS 

3302 WARNING: W E Y A N C E  CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 3.70 

SPECIAL CULVERT 

EGIC EGM H4 W E I R  W L V  VCH ACULV ELTRD UElRLN 
2418.97 2 M l . 3 9  5.53 1596. 279. 5.016 9 . 6  1919.70 153. 

3470 ENCWACWENT STATIWS- 9911.7 10058.5 TYPE- 1 TARSET- 146.000 
Culv.rt 557 I n l e t .  1-60" CMP ( S E O I W  3 M SC W T I N E )  

Photogr - t r i s  x-,me. l o c a t a d  2' Upstr..o. (No E1.v. A d j u s t . )  
8.1. Ch.nn.1 El.vatlons w.r. 1anr.d t o  Cu1v.e I n v - r t  EL 1 9 0 9 . M  

C u l v a r t  567 BT i n f o m u t i o n  Surv.y.d by ALS:w..t t o p  curb, p. 1 0  8K 2 
C u l v - r t  622 BT i n f o m u t i o n  coded p a r  F i g u r e  3.16 on l e f t  ov.rbank. 

r.. F'mur. I IB YEC-? reon 

CCMV- ,100 CWV- ,300 
1490 NH CAR0 USEO 
.SECm) 5.572 

3302 WARNING: CONVEYANCE CUANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.81 

3470 ENCROACHIENT STATIONS- 9929.0 10068.8 TYPE- 1 TARGET- 119.790 
Culv.?t 557 Upstr-am: .xp.nd.d f low. (SECTION 4 OF SC RWTINE) 

1 

SECNO DEPTH CWSEL CRWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q 9L08 Q M  QROB ALOB ACH ARDB VOL W A  R-BANK ELEV 
TINE VLOB VCH VRDB XNL XNUt XNR m ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICON1 CORAR TOW10 ENDST 

Floodplain 
APPENDIX E 

Ashbrook Wash HEC-2 O u t o u t  
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1490 NH CARD USED 
*SECNO 5.651 

3301 HV CHANGED lPRE THAN HVINS 

7165 MINIMH SPECIFIC ENERGY 
3720 CRITICAL DEPTH BSUIIED 

3470 ENCWWENT STATIONS- 9981.5 10081.5 TYPE- 1 TARET- 99.940 
5.651 3.69 1924.09 1924.09 1924.08 1925.24 1.15 .r) .33 1920.80 

1880.0 77.9 519.3 1282.8 13.4 44.5 179.4 168.9 55.9 1922.10 

1.18 5.80 11.68 7.15 ,055 .045 .OM) .OOO 1920.40 9981.55 

.026158 400. 417. 390. 0 22 0 .OO 99.94 10081.49 

1490 NH CARD USW 
'SECW) 5.765 
7185 WINIMH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSMD 

3470 ENCROWENT STATIONS- M . 5  100m.1 TYPE- 1 TARGET- 103.601 
5.765 3.85 1939.25 1939.25 1939.25 1940.39 1.13 14.79 .OO 1935.80 

1 W . O  98.3 655.1 1126.6 17.1 58.0 168.9 172.2 57.3 1936.70 
t PO 5 75 11.31 6.67 ,055 .a45 .060 .OW 1936.40 9984.52 

I490 NH CARD USED 
.SECNU 5.873 
7185 HlNIYUl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASS- 

3470 ENCPOACmENT STATIONS- 9949.8 10056.4 TYPE- 1 TAROET- 106.610 
5.873 3.34 1953.94 1953.94 1953.94 1955.07 1.12 12.27 .00 1951.30 

lWO.0 189.6 1333.1 357.3 31.2 140.5 71.8 175.5 58.7 1951.50 

1.22 6.07 9.49 4.98 .055 .045 .060 ,000 1960.60 9949.75 

.019304 566. 573. 585. 0 15 0 .W 106.61 10056.36 

SECNO DEPTH NSEL CRIWS WSELK EG HV HL OLOSS L-BWK ELN 

9 QLOB QCH QWB ALOB ACH AWB VOL N A  R-BWK ELEV 
TIME VLOB VCH VW8 XNL MCH X N ~  WTN EUlIN SSTA 

SLOPE XWBL X L C ~  XWBR ITRIIL IDC ICDUT C ~ R  TOWID ENDST 

1490 NH CARD USED 
*SECNO 5.978 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHIENT STATIMIS- 9945.1 10056.1 TYPE- 1 TARGET- 111.Z40 
5.978 4.33 1969.03 1969.03 1969.03 1970.09 0 10.90 .01 1966.40 

1 ~ 0 . 0  608.5 615.3 656.3 93.5 54.8 106.7 178.6 60.0 1965.90 

1.24 6 . 5  11.22 6.15 ,055 .045 .060 .OD0 1964.70 9945.14 

,020633 640. 552. 540. 0 I1 0 .DO 111.24 10056.Y) 

1490 NH CARD USED 
'SECNO 5.073 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACVUENT STATIONS- 9961.0 10042.8 TYPE- 1 TARGET- 81.780 

1490 HH CARD USED 
.SECNO 6.118 

3470 ENCROWWENT STATIONS- 9962.5 1003S.4 TYPE- 1 TARGET- 71.820 
6.118 3.56 1987.76 1987.76 1987.76 1989.13 1.37 4.68 .02 1984.60 

1750.0 613.0 792.5 344.4 74.7 71.3 52.7 182.5 61.6 1984.90 

1.26 8.21 11.12 6.54 .055 ,0115 ,060 ,000 19&(.20 9962.54 

,022223 250. 237. 220. 2 14 0 .OO 71.82 10034.36 

APPENDIX E 
Ashbrook Wash HEC-2 Output 
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..................................... 
HEC-2 WATER SURFACE PROFILES 

V.nlon 4.6.2; 1991 ..................................... 
THIS RUN EXECUTED 29MR95 14:48:57 

NOTE- ASTERISK (') AT LEFT OF CROSS-SECTION NWISER INDICATES MESSAGE III SUWURV OP ERRORS LIST 

Ashbrook Wash 100 i.ar 

SUWURY PRINTOUT TABLE 101 

SECNO EGOC ELLC EGIC ELTRO QCULV WEIR CUSS H4 DEPTH NSEL VCH EG 

PAGE 76 

Ashbreok Wash 100 Y..r 

S W R Y  PRINTOUT T I B E  110 

S E W  

1.521 
1.521 

1.523 
1.523 

1.525 
1.525 

1.527 
1.527 

1.577 
1.577 

1.602 
s 1.602 

1.636 
1.536 

1.686 
1.686 

• 1.727 
1.727 

1.855 
1.855 

1.880 . 1.980 

2.D71 
2.071 

2.095 
2.095 

PERWC STEWCL 

. 00 .a0 
91.50 9944.73 

.00 .W 
91.51 9944.72 

. 00 .oo 
91.52 9944.71 

.oo . 00 
91.53 9944.71 

. 00 .oo 
132.16 9918.34 

.oo . 00 
125.46 9945.09 

. 00 .oo 
196.83 9995.39 

. 00 . 00 
207.73 9871.80 

.oo . 00 
198.94 9881.69 

.oo .oo 
193.11 9967.78 

. a0 . 00 
192.10 9927.73 

. 00 .oo 
-6.49 9939.26 

.oo .oo 
206.73 9894.22 

STCHL STCHR STENCR 

9953.30 10031.70 .OO 
9953.30 10031.70 10036.23 

APPENDIX E 
Ashbrook Wash HEC-2 Output F l o o d p l a i n  
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SECW - 2.382 
2.31U 

WSEL DIfkWS ES 

1575.26 .OO 1575.47 
1675.26 .OO 1575.47 

1581.00 .OO 1584.54 
1581.00 -00 1584.54 

1586.54 .W 1586.61 
1586.54 .OO 1Ed6.61 

1586.77 .OO 1586.81 
1586.77 .OO 1586.81 

lSSI.08 .OO 1587.20 
1587 .OS .OO 1587.20 

1S88.82 .OO 1591.59 
1588.82 .OO 1591.59 

1591.26 .OO 1594.49 
1594.26 . W  1594.49 

1594.45 .OO 1594.58 
1594.45 .OO 1594.58 

1596.34 .OO 1597.27 
1596.35 .OO 1S97.27 

1606.41 .OO 1607.00 
1606.41 .OO 1607.00 

1607.50 .OO 1607.73 
1507.50 .OO 1607.73 

1612.70 .OO 1513.62 
1612.70 .OO 1613.62 

1621.95 .OO 1622.52 
1621.95 .OO 1622.52 

1631.30 .OO 1632.63 
1631.32 .02 1612.63 

1639.50 .OO 1640.41 
1639.U) -.02 1640.41 

1644.41 .OO 1645.64 
1644.40 -.01 1645.65 

1653.50 .OO 1653.73 
1653.51 .01 1653.74 

PERLNC 

.OO 
167.10 

. 00 
19.41 

. 00 
237.54 

. 00 
232.36 

.OD 
122.38 

.oo 
18.71 

.PO 
106.49 

.oo 
184.20 

.PO 
105.76 

.oo 
96.50 

STENCL 

. 00 
9878.25 

.oo 
9992.30 

.DO 
9853.96 

.oo 
9887.27 

. 00 
9936.33 

.oo 
9991.00 

. 00 
9945.80 

.oo 
9930.61 

. 00 
9938.75 

.oo 
9949.46 

STCHL STCHR STENCR 

9955.70 10033.70 .OO 
9955.70 10033.70 10065.35 

9992.30 10011.70 . 00 
9992.10 10011.70 10011.71 

9995.00 10012.20 .OO 
9995.00 10012.20 10091.50 

9987.00 10037.30 . 00 
9987.00 10037.30 10119.65 

9973.90 10050.60 . 00 
9973.90 10050.60 10058.71 

9991.00 10009.70 .OO 
9991.00 10009.70 10009.71 

9993.70 10007.80 . 00 
9993.70 10007.80 10052.29 

9989.80 10010.80 .OO 
9989.80 10010.80 10114.81 

9959.80 10044.60 . 00 
9959.80 10044.50 10044.51 

9960.90 9992.60 . 00 
9968.90 9992.60 10045.96 

WSEL DIFWS E6 

1662.91 .W 1663.53 
1662.89 -.a1 1663.52 

1669.43 .OO 1670.56 
1669.50 .Dl 1670.56 

1674.04 .OO 1675.70 
1674.04 . W  1675.70 

1678.39 .OO 1678.77 
1678.39 .OO 1678.77 

1678.86 .OO 1678.91 
1678.87 .01 1678.94 

1682.16 .W 1682.93 
1682.13 -.02 1682.93 

1689.04 .OO 16B9.59 

PERENC STENCL 

.oo .oo 
84.88 9976.51 

. 00 . 00 
83.06 9965.79 

.OO . 00 
28.41 9988.69 

. 00 . 00 
33.01 9980.79 

.OO . 00 
107.12 9050.19 

. 00 .a0 
78.82 9955.r) 

.00 .oo 

STCHL STCHR STENCR 

9977.80 10028.90 '00 
9977.80 10028.90 10061.39 

9973.30 10019.60 . 00 1 
9973.30 10019.60 1004S.85 I 

9988.70 10017.10 .OO 
9988.70 10017.10 10017.10 

9980.80 10013.80 .Oi l  
9980.80 10013.80 10013.80 

1 
9950.20 10057.30 . 00 

1 
9950.20 10057.30 10057.31 

9955.40 10034.20 .OO 
9955.40 10034.20 10034.Z1 1 

9990.00 10062.70 .OO 

Floodplain 
APPENDIX E 

Ashbrook Uash HEC-2 Output HEC-2. Page  46 
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PERENC STENCL STCHL STCHR STENCR 

. 00 .OO 9975.90 10033.10 .OO 
93.16 9943.02 9975.90 10033.10 10036.18 

.OO .OO 9933.80 10009.70 .OO 
120.25 s 9 . 4 6  9933.80 10009.70 10009.71 

.OO .OO 9960.20 10010.00 . 00 
57.39 9967.35 9988.20 10010.00 10024.74 

. 00 .OO 9979.70 10008.60 .OO 
47.99 9970.19 9979.70 10008.60 10018.18 

.OO .OO 9990.00 10009.50 . 00 
35.16 9981.57 9990.00 10009.50 10016.83 

. 00 .OO 9992.80 10054.80 . 00 
217.20 9949.57 9992.80 lOOB4.80 10166.77 

. 00 .OO 9994.10 10017.20 .DO 
74.70 9967.57 9994.10 10017.20 10042.27 

. 00 .OD 9990.40 10012.30 . 00 
102.31 9910.00 9990.40 10012.30 10012.31 

.OO .00 9979.60 10000.00 . 00 
103.70 9975.59 9975.60 10000.00 10079.29 

. 00 .OO 9982.40 10015.20 . 00 
96.64 9980.63 9982.40 10016.20 10077.27 

.DO .OO 9986.00 10019.30 .OO 
103.08 9983.36 9986.00 10019.30 10086.44 

. 00 .OO 9981.40 10024.20 . 00 
95.16 9959.50 9981.40 1002b.20 10055.26 

.OO .OO 9971.00 10007.50 .OO 
74.93 9932.58 9971.00 10007.50 10007.51 

. 00 .OO 9997.00 10003.00 . 00 
53.11 9974.98 9997.00 10003.00 10028.09 

. 00 .OO 9997.00 10003.00 .OO 
146.80 9911.73 9997.00 10003.00 10058.53 

.OO .OO 9983.20 10022.70 . 00 
139.79 9929.00 9983.20 10022.70 10068.79 

. 00 .OO 9989.70 10003.00 .OO 
99.94 9981.55 9989.70 10003.00 10081.49 

PAGE 80 

APPENDIX E 
Ashbrook Wash HEC-2 Output Floodplain HEC-2, Page 47 'I 



S E W  NSEL 01F*YS €5 TOWID QL08 W H  QUO8 PERENC STENCL STCHL STCHR STENCR 

.00 9994.40 10011.70 . 00 
9984.52 9991.40 10011.70 10088.12 

PAGE 8 1  

Ashbrook Wash 100 Year 

W R Y  PRINTWT TABLE 150 

SECW XLCH 

.oo 

.oo 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

259.40 
259.40 

136.10 
136.10 

180.10 
180.10 

262.60 
262.60 

213.90 
213.90 

677.40 
677.40 

659.30 
669.30 

180.40 
180.40 

128.70 
128.70 

552.70 
552.70 

415.50 
415.50 

134.10 
134.10 

ELTRO ELLC VCH 

9.25 
9.24 

9.25 
9.24 

9.24 
9.23 

9.23 
9.23 

7.75 
7.77 

8.90 
8.90 

a.40 
8.40 

7.75 
7.74 

8.60 
8.62 

7.61 
7.39 

5.11 
5.12 

4.18 
4.18 

5.16 
5.16 

2.74 
2.74 

3.32 
3.32 

2.81 
2.81 
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SECW XLCH ELTRO ELLC ELMIN Q WSEL CRIYE EG 

2.382 110.20 .00 .OO 1571.20 2050.00 1575.E6 1573.86 1575.47 
2.382 410.20 .OO .OO 1571.20 2050.00 1575.26 1573.86 1575.47 

2.405 123.10 .OO .OO 1574.00 2050.00 1581.00 1381.00 1584.54 
2.405 123.10 .00 .00 1574.00 2050.00 1YI1.00 1581.00 1584.54 

2.428 121.00 1584.12 1560.82 1575.80 2050.00 1586.54 .OO 1586.61 - 2.428 121.00 1584.12 1580.82 1575.80 2050.00 1H15.54 .OO 1586.61 

APPENDIX E 
Ashbrook Wash HEC-2 Output 





311.50 .OO ,OO 1765.40 300.00 1766.54 1766.54 1766.96 
311.50 .OO .OO 1765.40 300.00 1766.54 1766.51 1766.96 

130.00 . 00 ,110 1757.30 300.00 1769.18 1768.87 1769.47 
130.00 . 00 .00 1767.30 300.60 1769.16 1768.87 1769.47 

74.50 1775.19 1773.06 1770.00 300.00 1771.68 .OO 1771.88 
74.50 1775.19 1773.06 1770.00 300.00 1771.68 .OO 1771.88 

14:48:42 

XLCH ELTRO ELLC ELMIN 9 CWEL CRIWS EG 

65.50 . 00 .OO 1771.50 300.00 1772.69 1772.59 1773.06 
65.50 . 00 .OO 1771.50 300.00 1772.59 1772.69 1773.W 

261.60 .OO .00 1777.20 300.00 1778.68 1778.57 1778.91 
264.80 .OO .OO 1777.20 300.00 1778.- 1778.57 1778.91 

430.20 .OO .00 1784.20 300.00 1785.96 1785.69 1786.27 
430.20 . W  .DO 1784.20 300.00 1785.97 1785.69 1786.27 

344.30 . 00 .OO 1789.80 100.00 1191.93 1791.91 1792.53 
344.30 . 00 .OO 1789.80 300.00 1791.94 1791.94 1792.53 

413.70 .OO .OO 1799.20 3OO.W 1801.33 1801.33 1802.04 
413.70 .00 .OO 1799.20 300.00 1801.34 1801.34 1802.04 

1067.60 . 00 . W  1822.80 1990.00 IW2.40  1826.65 1832.46 
1067.60 . 00 .00 1822.80 1990.00 1832.40 1826.65 1832.46 

608.20 .OO .OO 182.30 1990.00 1838.68 1838.68 11140.26 
608.20 .OO .OO 1832.30 1990.00 1838.74 1838.74 1840.26 

641.30 .W .OO 1847.70 1920.00 1852.31 1832.31 1853.43 
641. W . 00 .OO 1847.70 1920.00 1852.31 1852.31 1853.43 

558.90 . 00 .00 1866.00 1920.00 1869.60 M69.60 1870.74 
558.90 .OO .OO 1866.00 1920.00 1869,60 1869.60 1870.74 

504.70 . 00 .OO 1078.40 1920.00 1882.61 1882.39 1883.59 
504.70 .OO .OO 1878.40 1920.00 1 W . 6 1  1882.39 1883.59 

379.80 . 00 .OO 1887.80 1920.00 1891.84 1891.84 1893.00 
379.80 . 00 .OO 1887.80 1920.00 1891.85 1891.85 1893.00 

458.70 . 00 .OO 1896.10 1920.00 1901.33 1901.15 1902.43 
458.70 . W  .OO 1896.10 1920.00 1901.32 1901.16 1902.U 

436.40 .OO .OO 1903.90 1 W . 0 0  1908.79 1908.47 1909.89 
436.40 . 00 .OO 1903.99 1 W . 0 0  1908.79 1908.47 1909.89 

121.80 . 00 .OO 1905.77 1 W . W  1915.73 1915.73 1917.66 
121.80 . 00 .DO 1905.77 l W . W  1915.57 1915.57 1917.66 

110.00 1919.70 1914.311 1909.38 1800.00 1923.04 .OO 1923.19 
110.00 1919.70 1914.38 1909.38 1880.00 1923.03 .DO 1923.19 

47.40 .OO .OO 1912.20 1880.00 1923.16 1916.17 1923.22 
47.40 . 00 .OO 1912.20 1 W . W  1923.16 1916.17 1923.22 

417.30 .W . W  1920.40 1880.00 1924.08 1926.08 1925.24 
417.30 . 00 .OO 1920.40 1880.00 1924.09 1924.09 1925.24 

14:48:42 

XLCH ELTRD ELLC ELMIN 9 LMEL CPIWS EQ 

601.10 .OO -00 1935.40 1 W . 0 0  1939.25 1939.25 1940.39 
601.10 .OO .OO 1935.40 l W . 0 0  1939.29 1939.25 1940.39 

573.10 . 00 .OO 1950.60 1880.00 1953.94 1953.94 1956.07 
573.10 . 00 .OO 1950.60 lsBO.00 1953.W 1953.94 1955.07 

552.20 . W  .OO 1964.70 1880.00 1969.03 1969.03 1970.09 
552.20 .OO .00 1964.70 l W . 0 0  1969.03 1969.03 1970.09 

504.00 .OO . W  1977.90 1750.00 1983.14 1983.14 1984.43 
504.00 . 00 .OO 1977.90 1750.00 1983.14 1983.14 1984.43 

237.40 . 00 .OO 1984.20 1750.00 1987.76 1987.75 1989.13 
237 .40 . 00 .OO 1984.20 1750.00 1987.76 1987.76 1989.13 

14:48842 
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SECNO 

4.362 
4.362 

4.412 
4.412 

4.493 
4.493 

4.559 
4.559 

4.637 
4.637 

4.839 - 4.839 - 4.954 
4.954 . 5.076 
5.07s - 5.182 . 5.182 

5.277 
5.277 

5.349 
5.349 

5.436 
5.436 

5.519 
5.519 

5.542 
5.542 

5.563 
e 5.563 

5.572 
5.572 

* 5.651 
5.661 

vcn 

5.06 
5.04 

4.02 
4.03 

5.09 
5.08 

6.39 
6.32 

7.22 
7.14 

2.29 
2.29 

11.40 
11.19 

9.89 
9.89 

9.50 
9.60 

9.20 
9.20 

10.02 
10.00 

9.33 
9.35 

9.02 
9.00 

14.37 
14.88 

5.01 
5.02 

2.30 
2.30 

11.71 
11.68 

AREA 

PAW 85 

VCH 

11.35 
11.31 
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Ashbrolru Wash 100 Y..r 

SUmARY PRINTOUT TABLE 150 

O I m P  D I M X  SECNO 9 M E L  

1.521 3190.00 1503.74 
1.521 3190.00 1503.75 

1.523 3190.00 1503.95 
1.523 3190.00 1503.95 

1.525 3190.00 1504.15 
1.525 31PO.00 1504.15 

1.527 3190.00 1504.35 
1.527 3190.00 1504.36 

1.577 3190.00 1508.89 
1.577 3190.00 1504.89 

1.602 3190.00 1510.71 
1.602 3190.00 1510.71 

1.636 3190.00 1515.78 
1.636 3190.00 1615.78 

1.586 3190.00 1520.00 
1.686 3190.W 1520.00 

1.727 3180.00 1523.36 
1.727 3180.00 1523.35 

1.855 3180.00 1534.45 
I . M &  3180.00 1534.46 

1.980 3180.00 1545.68 
1.980 3180.00 1545.68 

2.071 3180.00 1554.72 
* 2.071 3180.00 1554.72 

2.095 3100.00 1557.04 
2.095 3100.00 l557 .W 

2.200 2110.00 1564.92 
2.200 2110.00 1561.92 

2.279 2110.00 1558.89 
2.279 2110.00 1658.89 

2.304 2110.00 1570.38 
2.304 2110.00 1570.38 

DIPIYS TOW10 XLCH 
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SECNO 9 M E L  

1575.25 
1575.26 

DtNSP OIFWSX DIFIYS TOWlD XLCH 

APPENDIX E 
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2.807 
2.807 

2.899 
2.899 

3.008 
* 3.008 

3.121 
3.121 

3.208 
3.208 

3.241 
3.241 

3.323 
3.323 

1 
20HLR95 

SECNO 

3.421 
3.421 

3.W7 
3.W7 

3.519 - 3.519 

3.531 
3.531 

3.544 
3.544 

* 3.621 
* 3.621 

3.701 
1.701 

3.764 
3.764 

4.058 
4.058 

4.065 
4.065 

4.110 
4.110 

4.119 
4.119 

* 4.177 
4.177 

e 4.252 

4.252 

4.311 
4.311 

4.335 - 4.335 

4.349 
4.349 

1 
29MR95 

SECNO 

4.362 
4.362 

4.412 
4.412 

4.493 

1380.00 1607.50 
1380.00 1607.50 

2380.00 1612.70 
1380.00 1612.70 

1380.00 1621.95 
1380.00 1621.95 

1380.00 1631.30 
1380.00 1631.32 

1180.00 1539.50 
1180.00 1639.W 

1180.00 1644.41 
1180.00 1644.40 

970.00 1653.50 
970.00 1653.51 

14:48:42 

Q M E L  

970.00 1662.91 
970.00 1662.89 

970.00 1669.49 
970.00 1669.50 

970.00 1674.04 
970.00 1674.04 

970.00 1578.39 
970.00 1678.39 

970.00 1678.86 
970.00 1678.87 

970.00 1682.15 
970.00 1682.13 

970.00 1689.04 
970.00 1689.06 

970.00 1593.18 
970.00 1593.17 

300.00 1716.38 
300.00 1716.42 

MO.00 1717.22 
300.00 1717.28 

300.00 1725.23 
300.00 1725.21 

300.00 1726.39 
300.00 1726.39 

300.00 1745.30 
300.00 1745.31 

300.00 1757.77 
300.00 1757.76 

300.00 1766.54 
300.00 1766.54 

300.80 1769.16 
300.00 1769.16 

100.00 1771.68 
300.00 1771.68 

14:48:42 

Q M L L  

300.00 1772.69 
300.00 1772.59 

300.00 1778.68 
300.00 1778.68 

100.00 1785.96 

DINSP D l M X  D I F W  TOWID 

.OO 9.41 .OO 84.89 
-.ox 9.39 -.OI e4.83 

.OO 6.58 .OO 75.42 

.01 6.60 .01 75.57 

.OO 4.55 .OO 28.40 

.OO 4.54 .OO 28.40 

.oo 4.35 .oo 13.00 

.OO 4.35 .OO 33.00 

. 00 .47 .OO 253.07 

.01 ,118 .OX 107.11 

. 00 3.29 .OO 82.02 
-.a2 3.26 -.02 78.81 

. 00 6.89 .OO 86.04 

.02 6.92 .02 85.03 

.OO 4.14 .OO 88.84 
-.a1 4.11 -.01 88.73 

. W  13.20 .OO 37.71 

.04 23.25 .04 37.82 

.OO . M .OO 19.10 

.06 . e6 .06 19.10 

.OO 8.01 .M) 12.90 
-.03 7.93 -.03 12.90 

. 00 1.15 .OO 42.15 . 00 1.11 .OO 42.14 

-00 18.91 .OO 33.18 
.01 18.92 .01 33.22 

.oo 12.47 .OO 68.35 
-.a1 12.46 - .01 68.31 

.OO 8.77 .OD 72.01 
,110 8.78 .00 72.00 

. 00 2.63 .OO 52.00 
-.a1 2.62 -.01 52.00 

. 00 2.52 .OO 52.60 . 00 2.52 .OO 52.60 
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DIPWSP O I N S X  D I F W S  TOWID XLCH 

.OO 15.16 .a0 103.59 -1.10 

.01  15.16 .01  103.60 601.10 

.OO 14.69 .OO 106.61 573.10 

.01 14.69 .OX 106.61 573.10 

.00 19.09 .OO 111.2b 532.20 

.OO 15.09 .00 111.24 552.20 

.OO 14.11 .OO 81.78 504.00 

.OO 14.11 .OO 81.78 504.00 

.00 4.62 .OO 71.83 237.40 

.OO 4.62 .OD 71.82 237.40 

PAGE 9 1  

S W R Y  OF ERRORS AND SPECIAL WTES 

WARNING SECNO- 1.602 PROFILE- 1 CONVEYANCE CHANGE WTSlOE ACCEPTABLE W O E  
WARNING SECNO- 1.602 PROFILE- 2 CONVEYANCE C H W E  WTSIDE ACCEPTABLE W E  

WARNING SECNO- 1.727 PROFILE- 1 CONVEYANCE CWNQE OUTSIDE ACCEPTABLE W G E  
WARNING SECNO- 1.727 PROFILE- 2 CONVEYANCE CHWOE W S I D E  ACCEPTABLE RAN6E 

WARNING SECNO- 1.855 PROFILE- 1 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 1.855 PROFILE- 2 CONVEYANCE C W E  WTSIDE ACCEPTABLE W G E  

WARNING SECNO- 1.980 PIIDFILE- 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 1.980 PROFILE- 2 CONVEYANCE CHWQE WTSIDE ACCEPTABLE I U W E  

WARNING SECNQ- 2.071 PROFILE- I CONVEYANCE CHANGE WTSIDE ACCEPTABLE rUNOE 
WARNING SECNO- 2.071 PROFILE- 2 CONVEYANCE CHWGE OUTSIDE ACCEPTA8LE RANGE 

WARNING SECNO- 2.095 PROFILE- 1 CONVEYANCE M N G E  W l S I D E  ACCEPTABLE W G E  
WARNING SECNO- 2.095 PROFILE- 2 CONVEYAKE OlUlGE WTSIDE ACCEPTABLE RAWE 

APPENDIX E 
Ashbro~k Wash HEC-2 Output Floodplain 



WARNING SECW- 2.279 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECW- 2.279 PROFILE- Z CONVEYANCE CWNGE OUTSIDE ACCEPTABLE RANGE 

Y A W I N G  S E C W  2.382 PROFILE- 1 CONVEYANCE CHANGE OUTSlDE ACCEPTABLE RANGE 
WARNING S E C W  2.382 PROFILE- 2 CONVEYANCE CHANGE W T S I O E  ICCEPTABLE RANGE 

CAUTION SECNO- 2.405 PROFILE- 1 CRITICAL DEPTH ASSWED 
C I U I I D H  +Ec,h% 9.405 P W r L E -  1 SIOPE T M  CIEID . . ... . . . . . . .. - -- - - - - - - 
CAUTIW SECW- 2.405 PROFILE- i MINIM SPECIFIC WERGY 
CAUTION SECNO- 2.405 PROFILL- 2 C R I l I C A L  DEPTH ASSWED 
C A U I I M I  S E C W  2.405 PROFILL- 2 SLOPE T M  STEEP 
CAUTION S E W  2 405  PROFILE- 2 M I N I M  SPECIFIC WERGY 

WARNING S E C W  2.428 PRQFILE- 1 CONVEYANCE C H A N M  W T S I D E  ACCEPTABLE W E  
WARNING SECW- 2.428 PROFILE- 2 CONVEYMCE CHANGE OUIS IDE ACCEPTABLE RANGE 

WARNING S E C W  2.545 PROFILE- 1 CONVEYANCE CHWGE OUTSIDE ACCEPTABLE RANGE 
WARNINb SECW- 2.5- PROFILE- 2 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE WM 

CAUTION SECND- 
CAUTION SEC- 

PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 
P W F I L E -  
PROFILE- 

CRITICAL DEPTH A S S M D  
SCOPE TOO STEEP 
M I N I M W  SPECIF IC  ENERGY 
CRITICAL DEPTH ASSWED 
SLDPE TW STEEP 
M I N I W  SPECIFIC ENERGY 

WARNING S E C W  2.785 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING S E C W  2.785 PROFILE- 2 CONVEYWCE CHANGE W T S I D E  KCEPTASLE RANGE 
1 

29H4R95 I 4 : U l r 4 2  

WARNING SECND- 2.899 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCLPTABLE RANGE 
WARNING SECND- 2.899 PROFILE- 2 CONVEYANCE CWNGE OUTSIDE ACCEPTABLE M G E  

WARNING SECNO- 3 .008  PROFILE- 1 CONVEYANCE CHINGE OUIS IDE ACCEPTABLE rUNGE 
WARNING S E C W  3 .008  PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

C A U T I W  SECNO- 3.121 PROFILE- 1 CRITICA.DEPTH ASNHED 
CAUTION SECW- 3 .121  PROFILE- 1 M I h I l U l  SPECIFIC ENERGY 
CAUTICU SECNO- 3 .121  DUOFILE- 2 C R I l I C A L  OEPTW ASSWED 
C A U T I W  SECNO- 3.121 PROFILE- 2 M I N I M  SPECIFIC ENLRCY 

CAUTIOI  S E C W  3 .241  PROFILE- 1 C R l l I U L  DEPTH -SLUED 
CAUTIOh S E C W  3 .241  PROFILE- 1 M I N I M  SPLCIF IC  ENERGI 
CAUTION S E C W  3 . 2  PROFILE- 2 CRIT ICAr  DEPTH ASSUULD 
CAUTION SECNO- 3.241 PROFILE- 2 M I N I M  SPECIFIC ENCffiY 

WARNING SECNO- 3 .531  PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE W G E  
WARNING SECNO- 3.531 PROFILE- 2 CONVEYANCE C W G E  OUTSIDE ACCEPTAdLE RANGE 

WARNINQ S E W  3.544 PROFILE- I CONVEYANCE CHANGE W T S I D E  ACCEPTABLE W G E  
WnRNING SECW- 3.544 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE DANCE 

CAUTION SECNO- 3.621 PROFKLE- 1 CRITICAL DEPTH A S S M D  
CAUTION S E W -  3.621 P W F I L E -  1 M I N I M  SPECIFIC ENERGV 
CAUTION SECNO- 3 . 6 2 1  PROFILE- 2 CRITICAL DEPTH A S S M D  
CAUTION SECNO- 3 .521  PROFILE- 2 M I N I M W  SPECIFIC ENERGY 

WARNING S E C W  3.701 P W F I L E -  2 CMIVEYANCE CHINGE OUTSIDE UCEPTABLE RANGE 

NOTE SECNO- 4 .058  P W F I L E -  I WSEL BASED CU X 5  CARD 
WARNING S E C W  4.058 PWFILE-  1 CWVEIANCE CIUHGE W T S I O E  ACCEPTABLE RANGE 
W T E  SECNO- 4.058 PROFILE- 2 USEL BASE0 ON X 6  CARD 
WARNING SECND- 4 . 0 5 8  PROFILE- 2 CMIVEYANCE CWNGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO- 4.065 PROFILE- 1 CONVEYANCE CWNGE W T S I D E  ACCEPTABLE RANGE 
WARNING S E C W  4.065 PROFILE- 2 COUVEYRNCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING S E C W  4.110 P W F I L E -  1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SEEK)- 4.119 P W F I L E -  1 CDHVEYANCE C W E  W T S I D E  ACCEPTABLE RANGE 
WARNING S E C W  4.119 P W F I L E -  2 CWVEYANCE CMANQE OUTSIDE ACCEPTABLE RANGE 

CALTLON SECNO- a.177 PROFILE- 1 CRITICAL DEPTH A S S M D  
CAUTION SECNO- 4 .177  PROFILE- 1 M I k l l U l  SPECIFIC ENERGY 
CAUTION SECN~- 4 .177  PROPILE- 2 CRITICAL DEPTH ASSUIED 
CAUl IOk  SECNO- 4 . 7 7  PPOFILE- 2 Y I N I W  SPECIFIC ENERGY 

PAGE 9 2  
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CAUTION SECNO- 4.252 PROFILE- 1 CRITICAL DEPTH A S S M D  
1 

29PAR95 14:48:42 

CAUTION SECM- 4.252 PROFILE- 1 M I N I W  SPECIFIC ENERGY 
C lUT ION SECNOI 4 . 2 5 2  PROFILE- 2 CRITICAL DEPTH ASSWED 
CALT lOk  SECNC- 1.252 PROFILE- 2 M I h l I L N  SPECIFIC ENERGY 

WARNING SECNOI 4.335 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE lUNGE 
WARNING SECNO- 4.335 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING S E W -  4.349 PROFILE- 1 CONVEYMCE CHANGE OUTSIDE ACCEPTABLE RAN= 
WARNING SECNO- 4 .349  PROFILE- 2 CONVEYMCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 4.559 PROFILE- 2 CRITICAL DEPTH =SLUED 
CAUTION SECNO- 4.559 PROFILE- 2 M I N I W  %PECIFIC ENERGY 

NOTE SEEK)- 4.839 PROFILE- I K E L  BASED OW XS CARD 
NOTE SECNOI e.039 PROFILE- 2 K E L  1ASED ON X I  CARD 

CAUTION SECNC- 4.954 PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO- 4.954 PROFILE- I H I N I W  SPECIFIC ENERGY 
CAUTION SECNO- 4.954 PROFILE- 2 CRITICAL DEPTH A S S W E  
CAUTION SECNO- 4.954 PROFILE- 2 U I N I W  SPECIFIC ENERGY 

CAUTION S E W -  5.076 PROFILE- I CRITICAL W P T H  ASS- 
CAUTION SECM- 5.076 PROFILE- 1 U I N I W  SPECIFIC ENERGY 
CAUTION SECNO- 5.076 PROFILE- 2 CRITICAL DEPTH A S S U W  
CAUTION SECNO- 5.076 PROFILE- 2 M I N I M A  SPECIFIC ENERGY 

CAUTIOh SECNO- 5 .182  PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO- 5 . 1 8 2  PROFILE- I M I N I W  SPECIFIC ENERGY 
CAUTION SECM- 5.182 PROFILE- 2 CRITICAL DEPTH ASSIBED 
CAUTION SECNOI 5.182 PROFILE- 2 Y I N I W  SPECIFIC ENERGV 

CAUTION SECNOI 5 .369  PROFICE- 1 CRITICAL DEPTH ASS- 
CAbTION SECNO- 5 .349  PPOFILE- 1 M I N I W  SPECIFIC ENERGY 
CAUTION SECNO- 5 . U 9  PROFILE- 2 CRlTlCAL DFPTh ASSrYEO 
CAUTION SECHO. 5.349 PRDFILE- 2 M I h I W  SPECIFIC ENERW 

CAUTION SECNC- 5.542 PROFILE- 1 CRITICAL DEPTH I S S U E D  
CAUTION SECNO- 5 .542  PROrlLE- 1 M I N l I L N  SPECIFIC ENERGY 
CALTIOh SECNO- 5.542 PROFILE- 2 CRITICAL DEPTH ASSWED 

CAUTION SECWI- 5.542 PROFILE- 2 W I N I I L N  SPECIFIC ENERGY 

WARNING SECNO- 5.563 PROFILE- 1 CONVEYkNCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 5.563 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO- 5.572 PROFILE- 1 COUVEYANCE C H A W  W T S I O E  LCCEPTLEI I  RAN= 
WARNING SECNQ- 5.572 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNC- 5 5 1  PROFILE- 1 CRITICAL DEPTH A S S W D  
CAUTION S E C W  5 . 6 5 1  PROFILE- 1 HINIMI( I  SPECIFIC ENERGV 
CAUTION SECNC- 5 . 5  PROFILE- 2 CRITICAL DEPTH ASSIBED 
CAUTSON SECNO- 5.651 PROFILE- 2 W I N I W  SPECIFIC ENERGY 

CAUTION SECNO- 5.765 PROFILE- I CRITICAL DEPTH ASSWED 
CAUTION SECNC- 5.765 PROFILE- 1 H I N I W  SPECIFIC ENERQV 
CAUTION S E W -  5.755 PROFILE- 2 CRITICAL DEPTH A S S W l  
CAUTION SECNO- 5.765 PROFILE- 2 W I N I W  SPECIFIC ENERQY 

CAUTION S%CNO- 5.873 PROFILE- 1 CRITICAL DEPTH A S S W D  
CAUTION SECNO- 5.873 PROFILE- 1 W I m W  SPECIFIC ENERGY 
CAUTION S E W -  5.873 PROFILE- 2 CRITICAL DEPTH ASSLMED 
CAUTION SECNO- 5.873 PROFILE- 2 H I N I W  SPECIFIC ENERGY 

CAUTION SECNO- 5.978 PROFILE- 1 CRITICAL DEPTH ASWIIED 
CAUTION SECM-  5.978 PROFILE- 1 H I N I I L N  SPECIFIC ENERGY 
CAUTION SECNC- 5.978 PROFILE- 2 CRITICAL OEPTH ASSWED 
CAUTION SSCNO- 5 . 9 7 8  PROFILE- 2 M I N I M A  SPECIFIC ENERGY 
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CAUTION SECNO- 6.073 PROFILC- 1 CRITICAL DEPTH USWED 
CIUTION SEChO- 6.073 PROFILE- 1 M I N I W  SPECIFIC EIILRGV 
CAUTIW SECNO- 6.073 PROf1.E- 2 CRITICAL DEPTH ISSMLD 
CAUTION SEC- 6.073 PR0FI.E- 2 YINIKU SPECIFIC LNLRGV 

F l o ~ d r r y  width sm.ry: Ashbrook Wash 100 Yaw 
Prolf l .  He. 2 

TOP 
Wtdth ------- * 

91.50 
91.51 
91.52 
91.53 

132.16 
126.46 
196.83 
207.73 
198.94 
193.11 
192.10 
186.49 
206.73 
227.84 
212.16 
207.37 
187.10 

19.41 
237.64 
232.38 
122.38 

38.71 
105.49 
184.20 
105.76 
S . 5 0  

120.89 
94.02 

104.26 
84.67 
81.21 
70.59 

113.56 
8 4 . M  
83.06 
28.41 
33.01 

107.12 
78.82 
85.03 
a . 8 3  
42.61 
19.10 
12.90 
42.14 
U . 7 9  
68.35 

F l o o d p l a i n  

L.ft St. 
D1.t.n~. 

FFmm 
Canter ---------. 

47.77 
47.78 
47.79 
47.79 
83.76 
63.16 
30.51 

141.70 
174.61 
43.32 

118.57 
77.34 
m.48 

152.59 
146.38 
a . 7 8  

116.45 
9.70 

149.64 
124.88 
75.92 
9.35 

54.95 
69.69 
63.40 
31.29 
88.85 
32.70 
33.49 
s5.05 
45.90 
29.33 
24.41 
26.84 
30.56 
14.21 
16.51 
53.56 
39.41 
46.29 
U . 3 2  
19.00 
9.55 
6.45 

22.87 
23.88 
21.48 

APPENDlX E 
Ashbrook Wash HEC-2 Output 
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FLWWdAV DATA. A.hbm0k W..h I 0 0  V.ar 
PROFILE NO. 2 

------- FLWWAV ------- WATER SURFACE ELEVATIW 
STATlCU WIOTH SECTION N WITH W I l m W T  DIFFERENCE 

A VELOCIN FL-AV F L W 1 . V  

FLWDVAV DATA. Ashbrook Wash 100 Y.ar 
PROFILE NO. 2 

------- FL-y ..----- WATER SURFACE ELEVATION 
STATION WIOTH SECTION MEAN WITH WITHOUT DIFFERENCE 

A VELOCITY FL-AV P W A V  
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I WEC-2. Page 58 1 





WASH NAME CROSS SECTION LEGEND ,-ABBREMATION 
/ 

<<<<<< Cross Section: .327: (FN = 0 x . 0 ~ 2 ) ~  >>>>>> 
1 0 0  YR. FLOODPLAIN ELEVATION 

- - -  -100 YR. FLOODWAY ELEVATION 

NOTE: Unless shown otherwise, Q2  = Q1 and WS2 = WS1. 



I<<<<<< Cross Section: 1.527: (FN = AS.OH~)  >>>>>> 



<<<<<< Cross Section: 1.577: (FN = AS.OH2) >>>>>> 
Q1= 31 90cfs WS1= 1508.89 



<<<<<< Cross Section: 1.602: (FN = AS.OH2) >>>>>> 
Q1= 3190cfs WS1= 1510.71 



I<<<<<< Cross Section: 1.636: <FN = ~ s . 0 ~ 2 )  >>>>>> I 



A
 

I
<
 

o
 tD

 
 E

L
E

V
A

T
IO

N
(^

^
) 

I
 

a
 
3
 

2
 
2 

2.
3 o
 

a
 

d
 

A
 

A
 

A
 
=
j-
 

" 
A

 
S

E
 
- 

c
 

V
I 

V
I 

0
 

V
I 

0
0

 
G
1
 

A
 

0
 

"x' 
0
 

8 
W

 
P

 
0
 

0
 

FlA
 

- (0 A
 

0
 

2%
 0
 

U
) 
7
 

0
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
8 

E 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

,
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
" 

v
, 

- CD
 

CJI
 

0
 

"
'
*
 

0
 
-. 

r 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

0
 

3
 . .
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 

.
.

.
.

 
.

,
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

A
 

0
3
 

CO
 

0
3
 

. . n
 

'7
1 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

z
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
II 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

>
 

Ln
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

0
 
I
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
IQ

 
V

 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 

0
 

A
 

0
 

8 0
 

Fi
le

 N
am

e:
 

\P
\F

TH
IL

LS
\F

EM
A\

AS
-X

SE
C

I 
.d

w
g 

D
at

e:
 

RE
V.

 2
6 

SE
P 

19
94

 
03

: 3
5p

m
 

I 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 

.
.

.
.

 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

. 
. 

. : .
 I-

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

.
.

.
.

 
.

.
.

.
 

v
 

v
 

v
 

v
 

v
 

v
 



<<<<<< Cross Section: 1.727: (FN = AS.OH2) >>>>>> 
Q1= 31 80cfs WS1= 1523.36 



<<<<<< Cross Section: 1.855: (FN = AS.OH2) >>>>>> 
Q1= 318Ocfs WS1= 1534.45 



<<<<<< Cross Section: 1.98: (FN = AS.OH2) >>>>>> 
Q1= 3180cfs WS1= 1545.68 



<<<<<< Cross Section: 2.071: .(FN = AS.OH2) >>>>>> 
Q1= 31 80cfs WS1= 1554.72 
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<<<<<< Cross Section: 2.2: (FN = AS.OH2) 
Q1= 21 1 Ocfs WS1= 1564.92 



<<<<<< Cross Section: 2.279: (FN = AS.OH2) >>>>>> 
01 = 21 1 Ocfs WS1= 1568.89 



<<<<<< Cross Section: 2.304: (FN = AS.OH2) >>>>>> 
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<<<<<< Cross Section: 2.382: (FN = ~ s . 0 ~ 2 )  >>>>>> 
. 

Q1= -205Ocfs WS1= 1575.26 



<<<<<< Cross Section: 2.405: (FN = AS.OH~)  >>>>>> 
Q1= 2050cfs WS1= 1581 



<<<<<< Cross Section: 2.428: (FN = AS.OHZ) >>>>>> I 



<<<<<< Cross Section: 2.448: (FN = AS.OH2) >>>>>> 
Q1= 2050cfs WSl = 1586.77 



<<<<<< Cross Section: 2.494: (FN = AS.OH2) >>>>>> 
Q1= 1380cfs WS1= 1587.05 



<<<<<< Cross Section: 2.529: (FN = AS.OH2) >>>>>> 
Q1= 1380cfs WS1= 1588.82 



<<<<<< Cross Section: 2.545: (FN = AS.OH2) >>>>>> 
01 = 1380cfs WS1= 1594.26 



<<<<<< Cross Section: 2.558: (FN = AS.OH2) >>>>>> 
Q1= 1380cfs WSl= 1594.45 



<<<<<< Cross Section: 2.67: (FN = AS.OH2) >>>>>> 
Q1= 1380cfs WS1= 1596.34 



I<<<<<< Cross Section: 2.785: (FN. = AS.OH2) >>>>>> 



<<<<<< Cross Section: 2.807: (FN = AS.OH2) >>>>>> 
Q1= 1380cfs WS1= 1607.5 



<<<<<< Cross Section: 2.899: (FN = AS.OH2) >>>>>> 
Q1= 1380cfs WS1= 161 2.7 





- 

<<<<<< Cross Section: 3.121: (FN = A S . O H ~ )  >>>>>> I 



- 
<<<<<< Cross Section: 3.208: (FN = ~ s . 0 ~ 2 )  >>>>>> 

Q1= 11 80cfs WS1= 1639.5 



<<<<<< Cross Section: 3.241: (FN = AS.OH2) >>>>>> 
Q1= 1180cfs WS1= 1644.41 



<<<<<< Cross Section: 3.323: (FN = AS.OH2) >>>>>> 
Q1= 970cfs WS1= 1653.5 



I<<<<<< Cross Section: 3.421: (FN = AS.OH2) 



<<<<<< Cross Section: 3.487: (FN = ~ s . 0 ~ 2 )  >>>>>> 
01 = 970cfs WS1= 1669.49 



<<<<<< Cross Section: 3.51 9: (FN = AS.OH2) >>>>>> 
Q1= 970cfs WSl= 1674.04 



<<<<<< Cross Section: 3.531: (FN = AS.OH2) >>>>>> 
Q1= 970cf.s WSl= 1678.39 



<<<<<< Cross Section: 3.544: (FN = AS.OH2) 
-- 

>>>>>> 
Q1= 970cfs WSl= 1678.86 
Q2= 970cfs WS2= 1678.87 
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<<<<<< Cross Section: 3.621: (FN = &.()Hz) - >>>>>> 
Q1= 970cfs WSl= 1682.15 
Q2= 970cfs WS2= 1682.14 ----- 



<<<<<< Cross Section: 3.701: (FN = A S . O H ~ )  ~ - >>>>>> 
Q1= 970cfs WS1= 1689.04 
Q2= 970cfs WS2= 1689.04 

----- 

Manning-n Values: LOB: .055 CH: .045 ROB: .025 
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<<<<<< Cross Section: 4.065: (FN = AS.OH2) >>>>>> ] 



<<<<<< Cross Section: 4.1 1: (FN = ~ s . 0 ~ 2 )  >>>>>> 
Q1= 300cfs WS1= 1725.23 





I <<<<<< Cross Section: 4.1 77: (FN = AS.OH2) >>>>>> 
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<<<<<< Cross Section: 4.252: (FN = AS.OH2) >>>>>> 
01 = 300cfs WS1= 1757.77 



Q1= 300cfs WS1= 1766.54 
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I <<<<<< Cross Section: 4.349: (FN = AS.OH2) 
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I<<<<<< Cross Section: 4.493: (FN = AS.OH2) >>>>>> I 



<<<<<< Cross Section: 4.559: (FN = AS.OH2) >>>>>> 
Q1= 300cfs WS1= 1791.93 
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Q1= 1990cfs WS1= 1832.4 
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<<<<<< Cross Section: 4.954: (FN = ~ s . 0 ~ 2 )  >>>>>> 
Q1= 1990cfs WS1= 1838.68 



<<<<<< Cross Section: 5.076: (FN = ~ s . 0 ~ 2 )  >>>>>> 
Ql= 1920cfs WS1= 1852.31 



<<<<<< Cross Section: 5.182: (FN = AS.OH2) >>>>>> 
01 = 1920cfs WS1= 1869.6 



I<<<<<< Cross Section: 5.277: (FN = AS.OHZ) >>>>>> 



<<<<<< Cross Section: 5.349: (FN = AS.OH2) >>>>>> 
Q1= 1920cfs WS1= 1891.84 



Q1= 1920cfs WSl= 1901.33 
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Vertical Scale 1: 10 
r-;zonta~ Scale I: 100 S T A T I O N ( f t )  





<<<<<< Cross Section: 5.542: (FN = AS.OH2) >>>>>> 
Q1= 1880cfs WS1= 1915.73 





<<<<<< Cross Section: 5.572: (FN = AS.OH~)  >>>>>> 
Q1= 1880cfs WS1= 1923.16 

Manning-n Values: LOB: .055 CH: .045 ROB: .06 
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<<<<<< Cross Section: 5.651: (FN = AS.OH2) >>>>>> 
Q1= 1880cfs WSl = 1924.08 



<<<<<< Cross Section: 5.765: (FN = AS.OH2) >>>>>> 
Q1= 1880cfs WSl = 1939.25 

Manning-n Values: LOB: .055 CH: .045 ROB: .06 
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<<<<<< Cross Section: 5.873: (FN = AS.OH2) >>>>>> 
Q1= 1880cfs WS1= 1953.94 



I<<<<<< Cross Section: 5.978: (FN = ~ s . 0 ~ 2 )  >>>>>> 

Vertical Scale 1: 10 
H -  'zontal Scale 1: 100 L S T A T I O N  (ft) 



<<<<<< Cross Section: 6.073: (FN = AS.OH2) >>>>>> 
Q1= 1750cfs WSI= 1983.14 



<<<<<< Cross Section: 6.1 18: (FN = AS.OH2) >>>>>> 
Q1= 1750cfs WS1= 1987.76 
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I....-..................................-.... 
HEC-2 WATER SURFACE PROFILES 

V.-Ion 4.6.2; Hay 1991 

RUN DATE 2 M R 9 5  TIME 1*:50:34 - ............................................ 

X X XXXXXXX XXXXX 
X X X  X X 

XXXXX 
X X 

..................................... 
HEC-2 WATER SURFACE PROFILES 

X X X  X X 
XXXXUX XXXX X XXXXX XXXXX 
I X X  x I 
X X X  X X 
X X XXXXXXX XXXXX 

X 
XXXXUX 

U.S. AMY WUPS OF WQINEERS 
HIOROCOOIC EI~~INEEUXNG CENTER : 
609 SECOND STREET. SUITE D 
DAVIS. CALIFOMXA 95616-4687 

(916) 756-1101 ....................................... 

PAGE 1 

THIS WJN UENTEC 2 W 9 5  14:50:34 

T I  . Fountatn Ht11s NoRh PIS Ftl.: AR.IH2 
T2 - For: FCPK 192-01 By: BVSCE P 5  DTP h FB 12-17-93 
T3 * A r r a  W..h 100-Y..r Floodal.in I.vts.6: 03-29-95 
r o  - GR data taka" ~ 7 . m  rt.r.o nod.i: r.s.iv.d 06 ~ u g  93 rra IY~. 
T5 * 200 %calm 2 ft CI nvpping f l a n  by K-nny A.rt.1 k p p t n g  on 8/29/91. 
T6 . wtth  ru7v.y con t ro l  by Andanon N.l l~# 12-11-92. ft.ld su r ray  Aug. 9 1  
T7 . Sun~l.mnt.1 crors s r t l o n  data (MI L 81) %urv.r.d bw ALS 1% noted. 
r e  - sou;s. o r  loo-ur  F1awr.t. r v a  nee-I an.iys*s 8; GVSCE. 
TB F(1.s: EXIOO-6.0Hl and EXIOO-24.Wl 
Ta - x5 Racora. arm rrm HydFalogy R.pert. S.ctton 3.5. Tabl. F8. 
T9 - So.st.1 ~ulv.rt routtn. used. Sub Crtti0.1 An.lvsts. 
T9 - Flaodpl.tn l i m t t s  ar. p l o t t a d  a t  ..ch crols *.ctlon usqnp i t a r t t n g  
T9 - (SZTA) and andtng (ENDST) stat tons unl.sr th-r. 1% in.rr.sttv. I l o w  a". 
19 - o r  con9 l t c t  w i t h  topegraphtc contour.. I n  which =as., t h e  contmurs 
TO "..d t o  p l o t  th. flwdpl.1". 

J I  ICHECK I W  NfNV IDIR STRT METRIC HVINS Q YSEL FQ 

0 2 0 0 0 0 0 0 1631.30 

J2 NPUOF IPLOT PRFVS XSECV XSECH FN ALUC I W  WHIM ITPACE 

1 a -1 o o o -1 o o o 

53 VAUIA8LE CWES FOR S W R Y  PRINTWT 

150 101 110 115 200 

HEC-1 Cons.otratton Potnt C622R 

QT 2 1380 1360 

ASHBROOK WASH Section 3.121 
NC 0.1 0.3 
NH 3 .I 9988.7 .04 10017.8 
ET 9.1 

1 
9918.04 10033.05 

PAGE 2 

ASHDRWK WASH S.ctton 3.121 S t a r t  -4th CWSEL 1631.30 feet  
24-hr i t a m  con t ro l r .  0 - 1380 ~1. 

START Hydrmul isa l ly  51mll.r R.4-h AS 3 
5.. E l h t b t t  1. M.nnin9'. n V.1". b p .  

XI 3.121 24 9988.7 10017.8 o a o 
GR 1641.5 9787.2 1640.8 9824.7 1640.9 9830.1 1637.9 9837.6 1637.4 9868.2 
Gll 1636.6 9880.2 1636.6 9890.8 1636.4 9910.9 1634.2 9929.4 1629.3 9961.2 
GR 1629.1 9977.0 1628.9 9088.7 1625.8 10000.0 1629.1 10017.8 16JO.5 10027.0 

F l o o d p l a i n  

APPENDIX E 
4rrow Wash HEC-2 Output 



6 1  1532.7 10043.1 1536.2 10055.6 1637.4 10065.6 
GR 1639.3 10113.9 1640.1 10128.5 1540.8 10138.9 

ARRWlASnsUWK Conflu.ns. 

K C - 1  Cons.ntratten Pefnt C62O 

QT 2 490 490 .............................................................................. ........................... Culv.rt 14 .............................. .............................................................................. 
START Hydr.ultc.lly S l n t l a r  Reach AR 1 

S.. Exh tb t t  1, k n t n g ' ~  n Valu. h p .  

NC 0.060 0.050 0.050 0.1 0.3 

Culv.rt HZ 0ownstr.M f u l l y  upandad flow. Sp.ct.1 Culv.rt S .s t lon  f 1 

HEC-I Cons.ntnitlon Potnt C620: 6-hr i t e m  s e n t r o l l .  
S T R W  DISTANCE IN MILES ASOVE CONFLUENCE WITH ASHBROOK WASH. 
START Hydr.ulls.lly Slml1.r R..eh Ail 1 
5.. E i h l b t t  1. mnntng', n V.1". W.p. 

Culver t  n2 A m o r  Wash and A r r a  Drlv. 
Culvar t  M2 o n n s t n u :  .rpand.d TI-. (SECTION 1 OF SC IMUTINE) 

X I  0.038 30 9970.5 10016.6 320 e;?O 269.7 
X3 10 1643.1 1642.7 

Us. NC Record t m  *a t  Contr.ctlon and Eap.nston Co.TTtct.nts Tor  Culv-rt.  

0.050 0.050 0.050 0.3 0.5 
3 0.050 9903 0.050 10020 0.050 10615 

Cu lver t  M2 WTLET So.ct.1 Culv.rt Sec t ton  # 2 

-.- 
Rtght bank I s  non .fT.stlv. flow a?..: Hard coded GR.s 

Tvm ST1 10155 t o  10516 D EL 1645 
Culv.~t n2 Out1.t. 3-54. CUPS (SECTIW 2 OF sc WTINL) 
5.s t lon Surv.y.d by ALS 

0.068 25 9- 10020 105 100 107.3 
3" 

3-64" CMPl 

X 3.022 0.7 2.53 0 4.5 0 

Culv-r t  M2 INLET Sp.ct.1 C u l v . ~  5.ctl.n 1 3  

BT t n f e m a t t o n  surv.y.d by ALS South top  of curb.  
5.stlon 0.071 Surv.y.d by ALS 

NU 3 0.050 9971 0.050 10032 0.050 

ET 9.1 
Cu1v.rt HZ 1nl.t. 9-56" DIP% ( S E C T I ~  3 OF PC RWT~NE) 

Right b."k I S  "on .Tf.Ctt". r1o r  .r..: H.rd C0d.d 6R.s 
<?on ST1 10127 t o  10445 D EL 1550 

Culv.rt i*L BT info-tton surv.y.d by A U .  South t o p  a f  curb 
X I  0.071 25 9971 10032 72.3 72.3 72.3 
X2 2 1647.15 1647.3 
x 3  10 

F l o o d p l a i n  

APPENDIX E 
A r r o w  Wash HEC-2 Output 

I 
HEC-2. Page 2 



Rstum Cont? .~ t io~  snd Espanslen so.fTisi.nt~ t o  No-1 

NC 0.050 0.050 0.050 0.1 0.3 

Culu.rt NZ U p s t r . ~  fu l ly  .~p.nd.d 7101. Sp.51.1 Culv.II S r t i o a  8 4 

cl 9.1 
1 

29WRS5 14:50:34 

CuIv.rt I42 Upstr.m: -8pand.d flow. (SECTIW 4 OF SC ROUTINE) 
X I  D.OBI 11 9871.2 ZOO** .in == A -  m 

ET 9.1 
Culv.rt 619 0utl.t a t  P.111ad.r Illvd. 

X I  0.165 20 9468.1 10011.1 70 70  71.5 
GR 1673.4 9777.6 1672.8 9815.4 1672.0 9869.1 1670.0 990s. 1 
GR 1669.2 9 9 ~ 1 . 4  1668.0 9ess.1 1660.8 9982.3 1660.2 9992.3 
GR 1662.6 10000.0 1669.3 10011.1 1669.4 1003S.3 1669.3 10104.8 
GR 1559.3 10230.1 1669.7 10254.5 1670.3 10257.2 1671.2 10272.2 

E C - I  Cons.ntration ~ o l n t  C6191 

QT 2 520 520 

START Hydrlu11s.lly Stm11.r R..ch AR 2 

NH 3 .07 9992.1 .06 10000 .07 10133.7 
ET 9.1 

HEC-1 Cons.ntrat1en Potnt C619I: 6-hr storm conrrols.  
Culv-rt 619 Arrew Wash and Pountaln Hi111 Olvd. 

Sp.ci.1 Culveft Roufln. not used on culr-r t  619 hydr.ulfc analysis. 
5.. THVSYS .nalysi= for hydraulic charact.rl*tist o f  cu1v.n 619. ...................................................................... ............................. Culv.rt 619 ............................ ...................................................................... 

1 

HEC-I C6190 St0r.g. Rout. Rating Curv. WEL - 1893.2 f..t 
HEC-I C6191 Inflow Hydrograph Q - 520 cfs 
R.f.r.ns.: HEC-1 Output F11.: EXl00-6.0111 

X I  0.338 13 9954.5 10M2.8 915 915 913.9 
X5 2 1693.2 1693.2 
GR 1696.0 9945.6 1595.8 9954.5 1690.1 9970.6 1677.5 9992.1 
G I  1579.2 10004.2 1678.9 10024.6 1580.0 10051.7 1683.7 10062.7 
R 1695.8 10102.0 1696.0 10126.3 1696.3 1013J.7 

F l o o d p l a i n  

APPENDIX E 
A r r o w  Wash HEC-2 Output 

9973.20 10029.91 

PAGE 4 
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HEC-2, Page 3 



Culv.rt MI  Oo*n*tr..n f u l l y  .rp.nd.d flew. Sp.cI.1 C u l v - r t  S a t t o n  I 1 

NU 3 .07 9997.2 .06 10006.3 .07 10239.9 
ET 9.1 . ............ 

Culv.rt MI  Arrow Wash and naunt.lnsld. Drtv.. 
curwart MI o o . n ~ t ~ . ~ ,  .~~.nd.d fia. (SECTIOW I OF sc IIWTINE) 

X I  0.541 19 9986.5 10006.3 510 525 527.1 
GR 1739.3 9840.5 1737.0 9854.5 1730.8 9881.4 1723.7 9912.1 1718.6 9940.3 
GR 1716.9 9956.2 1716.5 9W6.5 1709.6 9997.Z 1709.5 10000.0 171L.O 10006.3 
GR 1715.6 10017.3 1717.7 10049.6 1719.0 10069.9 1710.7 1 0 m . 8  YP1.7 10126.0 
OR 1729.4 (0154.6 1734.3 10193.3 1736.3 10215.3 173S.4 10239.9 

Us. Nc R-so* to se t  Centraetlon and Cxpmn$ton Co.fTtct.nt. T o r  Cu1v.z-t. 

ET 9.1 
C v l ~ r t  MI  Oue1.t. 1-36" CHP (SECTION 2 OF sc WTINEI 

Photogr-trtc isac. 1oc.t.d 2.4' Do*n.tv.u. (Ilo E1.u. Adjust.) 
Bas. Ch.nn.1 El.v.rloor war. 1anr.d t a  Culv.r+ I n v - r t  EL 1714.47 

X I  0.561 18 9998 lMO2 95 105 102.1 
LY 10 1724.74 1724.74 
X1 2 1714.47 90M 1714.47 10002 
GU 1739.1 9811.7 1736.0 -6.4 1733.5 -68.7 1729.3 sB92.5 1726.0 9921.1 
68 1723.1 9946.2 1721.0 9982.6 1720.0 9989.9 1711.4 1QWO.O 1719.4 10010.7 
SR 1720.8 10032.3 1721.9 10066.4 1722.9 10077.1 1726.9 101M.4 1731.0 10133.5 
GU 1735.7 1 0 2 . 6  1737.3 101W.7 17W.O 10209.2 

1-36" CIlP 

SC 1.024 0.9 2.63 0 3 0 120.7 

Culvn r t  MI INLET Sp.ct.1 Culv.rt S.ctton 3 

NU 3 0.070 9986.7 0.060 10014.1 0.070 10167.4 
ET 9.1 

Culver t  Hl I n l e t .  1-36" DIP (SECTIOW 3 OF sc ROUTINE) 
Bas. Ch.nn.1 El.v.tlons -7. 10w.r.d t o  Cu1v.R I n v e r t  EL 1717.61 

curumrr MI 8r t n r o m t t o n  surv.y.d by  an. 
~~~~~rr MI 8T In fo- t lon coded p.r Ttgur. 3.16 OIEC-2, S.pt 90) 

X I  0.583 19 9998 10002 120.7 120.7 120.7 
12 2 1720.61 1725.16 

PAGE 6 

CUIV.R MI uprtr..n l u l l y  .xp.nd.d (law. Sp.et.1 Culr.rt S.stton 1 4  

NW 3 .07 9989.3 .06 10023.5 .07 1W81.8 
ET 9.1 9918.49 10038.71 

C~lv.vt I41 Upstr.am: .xp.nd.d T l a .  (SECTIOW 4 OF SC ROUTINE) 
X I  0.602 15 9918.5 10033.2 I 1 5  90 99.0 
GR 1738.8 9856.1 1733.0 9882.5 1726.1 9906.9 1727.5 9918.5 1720.9 9930.8 
GR 1720.8 9935.2 1721.3 9340.8 1721.6 9967.6 1721.6 99119.3 1721.4 10000.0 
GR 1721.7 10023.5 1725.4 10033.2 1730.5 10050.6 1736.4 10075.0 1739.2 10081.8 .............................................................................. ........................... C"l".,.t 618 .............................. .............................................................................. 

Culv.rt 618 Downstrmam f u l l y  .xp.nd.d f low. SpmF1.1 Culv.r+ Sac t lon  1 1  

Floodplain 
APPENDIX E 
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HEC-I Coos.ntr.tlon Potnt C618: 4-hr s t o m  control.. 
Culv.rt 618 Arrow Weah .nd Mtno.. Drlv. 
Culv.rt 416 Omnstrwn: .Xp.nd.d flow. (SECTION 1 OF SC IMUTINE) 

X I  0.645 I 3  a981 10-1.7 -7. >Po 997 m 

Us. NC Record t o  set C0ntr.sti.n .nd Expanston Co.Tfist.nt* f o r  Culvar t .  

UC 0.070 0.070 0.010 0.3 0.5 
NH 3 0.070 10000 0.060 10009.2 0.070 10133.2 

Culver t  618 OUTLET S p ~ l . 1  Cul~.rt s .~t ton 2 
HEC-I cenc.nn.tton ~ o t n t  c61m 

, QT 2 370 370 

9.1 
HEC-I Conc.ntntlen Polnt C4180: 4-hr s t o m  son t ro ls .  

culv.rr 418 0utl.r. I-%" CHP (SECT~ON 2 OF sc ROUTINE, 
1nl.t 1s h.., but  eut1.t Is 718 p1ugp.d. hd.1 us tng  0.75. 01.. 

Phatogr-trr i~  is.^. 1-.t.d 15.5' U s s t 7 . u .  (NO El-. Ld3u.t.) 
Bas. Channel Elrv.tlsns m lo*.- t o  Culv.r+ I n v m r t  EL 1729.08 

X I  0.454 14 10003 10006 45 45 43.6 

1-34" WP 718 f u l l  or s . d l u n t  on d o m * C m u  end (mdv.rs. slop.) 
I n l e t  Is clear .  Us. .TT.stlr. f l e w  ar.. of 0.75' Dta. 

SC 1.024 0.9 2.63 0 0.75 0 97 

Cu1v.t-t 618 INLET Sp.ct.1 Culv.rt S.stlon 3 

ET 9.1 
Culvart 618 1nl.t. 1-34" WP (SECTION 3 OF SC RWTINE) 
1ni.t t s  rr.., but aut1.t 1% 718 p1ups.d. md.1 u.~ng 0.75' 03.. 
8.'. Channel El.*.t{ons rrr. r.rts.d t. Cu1r.t-t ..dllmt EL 1732.7 
C Y I Y . ~ ~  618 BT inf0mutt.n surv.y.d by A S .  WEST TOP OF CURB 

X I  0.672 18 9S95 9998 97 97 97 
XZ 2 1733.44 17U.35 

U-turn Contr.stlon and Expansion co.fflsi.nt. t o  H o m l  

Culu.rt 618 U p l t m m  f u l l y  .spandad flew. Sprst.1 C u l u a r t  S r s t l o n  I * 
HEC-I Conc.ntr.tlan P d n t  C5181 

2 370 370 
3 .07 9997 .U6 10013.4 .07 lo124 

0 ,  ..- 
HEC-I Cons.ntr'tlmn P d n t  C6181; 6-hr s t o r .  control.. 

Culvert 618 Up$tr.an: .rp.nd.d flow. (SECTION 4 OF SC RWTINE) 
0.679 18 9941.2 10OB3.7 40 40 35.7 

1750.1 9927.9 1719.8 9935.0 17b4.b 9946.7 1753.6 
1731.1 9997.0 1733.4 10000.0 1733.4 10002.6 1734.0 
1739.3 10037.4 1739.0 10052.4 1739.5 10072.0 1750.7 
1750.4 10124.0 

APPEWDIX E 
A r r o w  Wash HEC-2 Output F l o o d p l a i n  



10023.70 

PAGE 

HEC-I Conc.ntr.tten Potnt C617 

9'1 2 270 270 

NH 3 0.020 10012.7 0.060 1 0 0 P l t l  0.070 10053.9 

ET 9.1 
HEC-1 Cons.ntrmtt*n Polot t617: (I-hr . t o m  s o n t r o l l .  

Culv.rt 617 Arrow Mash and C.v.m Drtv. 
culu.rt 617 1% t o t a l y  clogged by boulder. on d o r n s t r . ~  ttd.. 

1nl.t  4s a l t o  p1ugg.d. thus cu1v.e 517 1s n o t  md.1.d. 
Sectton 1.032 t s  OT data l e r  cu1v.R 617. 

X I  1.032 10 9960.3 10034.3 105 10s 101.9 
GR 1810.5 9893.6 l W . 7  9926.9 1807.1 9960.3 1806.1 9905.4 1805.7 
bil 1805.5 10012.7 1805.5 10021.1 1808.5 10034.3 1809.7 10047.2 1811.3 

SECW DEPTH M E L  CRlE  WSELK EG HV HL OLOSS L-BANK ELF3 
0 DLDB OCH OR08 ALOI ACH An08 VOL N A  R-BANK ELEV 
i ~ n ~  GLOB VCH VROB XNL XNCH XNR urn EWIN SSTA 
SLOPE XLOBL XLCH XLOlR ITRIAL IDC ICOWl COUAR TOWID ENDS 

CRITICAL DEPTH TO 8E CALCULATED AT ALL CRDSS SECTIONS 
0 

CCHV- .I00 CEHV- ,300 
1490 NH CARD USE0 
-SECW 3.121 
3720 CRITICAL DEPTH ASSUME0 

ASHBROOK WASH S x t f e n  3.121 rr-rt w t t h  NSEL 1831.30 1.-. 

F l o o d p l a i n  
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24-hr ~ o n t r o l s .  a - I380 c r s  
START H y d r ~ u l l c ~ l l y  s t n t l a r  @..oh As 3 
S.. E x h i b i t  I. Panning's n Valu. hp. 

3.121 5.53 1631.33 1631.33 1631.30 1632.71 1.3s . 00 1380.0 198.3 1151.2 30.5 74.2 112.2 .W 1628.90 15.6 .O -00 2.67 10.26 1.95 .I00 .O 1629.30 
.013068 

,040 
0. 

. I00 
0. 0. 0 4 0 .00 85.01 10033.05 

.DO0 1825.80 9945.04 

CCHV- .I00 CEHV- ,300 
.SECW .038 
7185 M I N I M  SPECIFIC ENUlsY 
3720 CRITICAL DEPTH ASSUHLD 

3495 OVERBANK AREA ASSWED NON-EFFECTIVE, ELLEPI- 16U.10 ELR5A- 1642.70 

HEC-I C*nc.ntr.tton Petnt C620: 6-hr s t o m  con t ro ls .  
STRW DISTANCE IN MILES ABOVE CONFLUENCE WITH AsHBIKYIK YAW. 
START H y d r ~ u l t s ~ l l y  Siri1.r R..sh AR 1 
S.. Exh ib t t  1. Panning's m Val". nap, 

Culv.8.t W2 A r m  Wash and A r r o w  Driv. 
Culv.rt W2 D n r t l r u :  .rp.nd.d flow. (SECTlOn 1 OF X ROUTINE) 

,038 3.18 1639.2~ 1 ~ 9 . 2 8  .OO 1110.37 
490.0 

1.09 
.O 490.0 

4.16 .03 1643.10 
.o .o Y). 4 .o 

.01 .a0 8.39 .OO ,000 
.e .4 1642.70 

.060 
.029BB3 

.m 
320. .OW 1636.10 9W.18 

250. ao. 0 11 0 -00 26.80 l W . 9 9  

CCHV- ,300 CEHV- ,500 
1490 H)( CAM USED 
-SECNo .058 
7185 U I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHED 

1 

PAGE 11 

n igh t  bank 1% non .rr.cttv. r l o ~  a".: H.- =*d.d GR.. 
Irm STA 10165 t. 10515 0 EL 1611 

CU~V-rt m out1.t. 1-54. CMP. ( s ~ c r r ~ n  r OF sc ~OUTIHE) 
S * ~ t l m n  Surv.y.d by ALS 

.058 2.78 1644.38 16U.38 .00 1645.47 
490.0 

1.09 3.23 
.O 490.0 .O .O 58.5 

.OO 1646.50 

.01 
.o . 00 

1.0 
8.36 .OO .OOO .a50 .OW 

4 1646.90 
,000 1641.(10 9987.- 

.03025S 105. 107. 100. 0 12  0 .OD 27.20 lOOlS.06 

SPECIAL CULVERT 

sc c u m  CUNV ENTLC COFQ RDLEN RISE 
3 

SPAN 
.a22 

CULVW CHRT SCL 
.70 2.63 .OO 4.50 ELCW EL- 

.OO 72.30 2 2 1642.65 1641.71 

CHIRT 2 - CORRUBITED METAL PIPE CULVERT 
SCALE 2 - MITERED TO CONFOM TO SLOPE 

ElmUt. W W L  DEPTH EXCEEDS CULVERT HEIGHT 
1490 NH CARD USED 
*SECNO .a71 

SPECIAL CULVERT INLET WNTUOL + WEIR FLOV. EG - lb.B.a7 

3302 WARNING: CONVEYWCE CHANGE WTSIOE Of ACCEPTA8LE W b E .  W T I o  3.95 

SPECIAL CULVERT 

EGlC EWC n4 WEIR QCULV VCH lCULV ELTRO WELRU 
1650.95 1646.32 3.01 116. 371. 3.069 47.7 1547.30 89. 

Culvert M2 I n l e t .  3-51" w s  (SECTION 3 OF SC RWTINE) 
Rtght bank 1. non .ff.stlv. T l a  ar..: Hard c0d.d busr 

frm ST1 10427 t o  10445 0 EL 1650 
Culv.rt m BT inra-ttan .uru.y.d by ALS. South tep  of surb 

.071 6.03 1645.33 .OO .OO 16Lg.47 .IS 
490.0 

3.01 
.O 490.0 .O .O 159.6 .O 1.1 .OO 1656.20 

.02 .OO 3.07 . 00 .000 .OSO .OW 
.5 1655.80 

,000 1642.30 9976.98 
.001907 72. 72. 72. 2 0 0 .W 41.50 10018.45 

CCHV- .I00 CEHV- .loo 
'SECNO ,081 

3301 HV c n m a o  now THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

F l o o d p l a i n  
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SECW DEPTH N S E L  CRIWS YSELK EG HV HL OWSS L-IUIIK LLW 
Q QLOB Q W  W E  AWE A W  AROI VOL N A  R - M I (  ELEV 
TIME VWB VCH VROB XNL XNCH XNR YTN E U I N  SSTA 
SLOPE XUIBL XLCH XLO11R ITRIAL 1% 1 C W T  COPAR TOPWID WZT 

- S E W  . I 1 5  
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH mswm 

3195 OVERII/WK A R U  ASSUMED WIN-EFFECTIVE. ELLEA- 1659.W LU1U- 1659.60 

. I 1 5  3.32 1658.12 lSU1.12 .OO 1659.2P 1-10 6.30 .oo 1659.aa 
490.0 .O 490.0 .O .O S.3 .O 1.5 6 1659.M 

.03 .OO 11.41 .PO .000 .OLIO .DO0 .OOO 1654.80 SwS.12 
.029814 180. 177. 175. 0 5 0 .OO 26.64 10014.75 

.SECW . I 6 5  

3 3 0 1  UV CWIIPED WIRE THAN HVINS 

3 3 0 2  WARNINO: CONVFIANCE CHIHGE CUTSIDE OF ACCEPTABLE PANGE. KVATIO - 1.89 

Culv.rr 619 0utl.t a t  Palisad.. Blvd. 

....... 
WATER LL-XI  CAN-  1693.200 

HEC-1 Cons.ntr.tion P o i n t  C6191: 6 -hr  s t o m  s o n t r s l s .  
Culu.rt 619 A r m w  wash and Fount - in  R i l l s  B l v d .  

sp.si.1 C U I V . ~ ~  Routin. not  us.d on c u l v a r t  6 1 9  hydr.ulsc a n a l y s i s .  
s.. THVSVS anmlys is  f o r  hydr.ulls ch.r.ct.ristiss e l  culv.rf 619. **.....*..*............................_.. 

.............*...*...._.f.......*................*........*..*....-... 
KC-1 cslso storas. nest. R a t i n s  c u r v e  M E L  - 1693.2 1-t 
HEC-1 C6191 I n f l o w  Hydrogr.eh q - 5 2 0  cf. 
R.T.r.nc.: HEC-I Outpu t  Fil.: U l 0 0 - 6 . W l  

3 8  16.00 1693.20 1679.99 .OO 1693.20 .DO .Oh 14.93 1695.80 
520.0 .O 520.0 .O .O 1281.9 .O 16.3 2.3 1695.10 

.66 .00 .41 .OO .a00 .a69 .OD0 .OOO 1677.20 9961.84 

,000016 915. 914. 915. 0 1 4  0 .OO 117.61 10079.43 

1.90 NH CARD usro 
'5ECW .U1 

3 3 0 2  WRNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE W G E .  KPATlO - .04 

,411 4 .61  1693.01 1691.67 .OO 1693.33 . 3 1  .03 .09 1697.80 

520.0 .O 520.0 .O .O 115.8 .O 25.1 3.3 1698.40 
- 7 0  .OO 4.49 . 00 ,000 ,068 ,000 .a00 168B.U) 9965.44 

.010895 530. 545. 540. 2 2 1  0 .OO 40.01 10005.49 

1090 NH CARD USED 
*SECW .541 

3 3 0 1  HV CHANGE0 HORE THIN HVINS 

Floodplain 
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7185 M I N I M  SPECIPIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

C u l v - r t  M I  Ar row Wash .nd Hountsinsid.  orqv.. 
Culu.rt M I  D o - n s t r . ~ :  .rp.nd.d flow. (SECTION I OF SC IIWTINE) 

, 5 4 1  5.24 1714.74 1714.74 .OO 1716.15 
520.0 .O 515.6 1.41 10.u .33 1716.50 

4.4 .O 53.9 1.9 26.1 3.7 1714.00 
. 7 1  . 0 0  9.57 2.35 ,000 .065 . oas1111 

.070 
527. .OOO 1709.50 9989.23 510. 525. 0 8 0 .oo n . 1 7  1oo11.39 

ccnv- . ~ D O  CEHV- .so0 
1490 NH CARD USED 
.SECHO ,561 

3 3 0 1  HV CHANGEO WORE THAN W I N S  

7185 MINIHUIl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3495 OVERBANK AREA ASSUMED NW-EFFECTIVE. EL-- 1724.74 EIAEA- 172S.74 

C u l v e r t  M I  0utl.t. 1-16" CllP (SECTION 2 OF sc ROUTINE) 
Photegr - t r fc  IS.=. 1oc.t.d 2.4' 0anstr.u. (* E1.v. h d j u s t . )  

1 
2 ~ ~ 9 5  14150:34 

PAGE 1 4  

SPECIAL CULVERT 

SC CUNO CUNV m T L C  COP9 RDUN RISE 
1 

SPW 
- 0 2 4  

CULVLW CnRT SCL 
.90 2.63 .00 3.00 .OD 120.70 2 

EUHU ELCHO 
3 1717.61 1714.47 

CHART 2 - CORRUG4TED METAL PIPE CULVERT 
SCALE 3 - PIPE PKUECTING fRCU P I L L  

3130. EGIC- 2018.06..HAY IIE T W  W G E  I F  INLET UYITROLS. 
5135. EGDC- 2132.18 ..MY BE T W  URGE I F  OUTLET CONTROLS. 
1490 NH CARD USED 
-SECNO .583 

SPECIAL CULVERT CUTLET CONTROL +WEIR F L W  EG - 1727.01 

3 3 0 1  HV CHANGEO WORE T M I I  HVINS 

3 3 0 2  WARNING: WNVEYAKE CHANGE OUTSIDE OF ACCEPTABLE W a E .  K W T I O  - U.85 
SPECIAL CULVERT 

EGIC EWC H4 W E I R  PCULV VCH ACULV ELT- WEIRLW 
2015.46 2132.18 .06 465. 55. 1.296 7.1 1725.16 127. 

C u l v - r t  M I  fn1.t. 1-36" CElP (SECTION 3 OF SC WUTlNEJ 
Bas. Ch.nn.1 El.vrtions r r .  tow.r.d t e  Culu.* lnv.rt E L  1717.61 

C u l v - r t  M I  BT i n f o - t i w  suru.y.d by T o m .  
C u l v - r t  M I  nr i n l o m a t t o n  sodad p.r l i g u r .  3.16 (HEC-2. S a p t  90) 

,583 9.40 1727.00 .OD .OO 1727.01 .01 .+8 
520.0 225.3 .OO 1717.61 

48.7 245.9 291.7 37.6 293.4 
.75 .77 1.30 .066 27.1 

.84 
3.9 1717.61 

.OK0 .ass 
.000138 

,000 1717.60 99211.76 
121. 121. 121. 1 0 0 .OO 134.81 10063.57 

CCHV- . I00  CEHV- 
l a 9 0  Hbl CARD USED 
-SECNO ,602 

C"l".rt M I  
,602 6.22 

520.0 .O 
.78  .OO 

.ooo1ea 115. 

1690 NH CAW USED 
1 

P9l44R95 14:50:34 
PAGE 1 5  

SECW DEPTH N S E L  CRIWS VSELK EG 
9 

HV 
PLOB gcn HL 

PLK)B ALOB ACH 
OLoSS L-BANK ELEV 

TIME 
A W B  

VLOB VCH 
W L  

VWO X"L 
W A  R-MNK ELEV 

XNCH XNR W N  
SLOPE XLOBL xLcn XLOBR ITRIAL IDC E U n N  SSTA 

ICONT COMR P W I D  EWST 

F loodpla in 
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3301 HV CHANGED CORE THAN HVINS 

7105 H I N I W  SPECIFIC ENEaGl 
3720 CRITICAL OWTH ASSWED 

HEC-1 Cene.ntr.tten Potnt C618: 6-hr stonn c o n t r o l s .  
Culv-r t  61s A r r w  Wash .ad Mlnasa Ortr. 
culv.vt 618 Oanstr.m? .xp.nd.d f low.  (SECTIMI 1 OF SC W T I N E )  

,645 2.59 1730.39 1730.39 .DO 1731.27 .88 .12 .26 1734.10 
400.0 .O 400.0 .O .O 63.1 .O 30.2 4.6 173.20 

.79 .OO 7.53 . 00 .000 .067 . 000 .OOO 1727.80 9992.63 
.059950 215. 228. 220. 0 18 0 .00 30.86 10023.49 

CCHV- ,300 CERV- .SO0 
1490 NH CARO USE0 
-SECHO .654 

3301 HV CHANGED HDRE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ISSIMEO 

HEC-I cons.ntr.tton ~ e t n t  c61en: 6-hr s t o m  c ~ n t r o l * .  
Culv.rt 618 Out let .  1-36" M P  (SECTIMI 2 OF SC RWTINE) 
1nl.t 1s rr... but  wt1.t 1s 718 p1ugs.d. md.1 ustng 0.75' 01.. 

~ h ~ t . ~ ~ . ~ t ~ t ~  1 0 ~ ~ t . d  15.5' upstmu. (no el.". ~ d j u ~ t . 1  
8.s. Chan-1 E1.v.ttons rrn 1-red t o  C u l v e r t  Inr.rt EL 17Z3.08 

.654 6.74 1735.82 1738.02 .OO 1737.34 1.62 1.35 .31 1729.08 
370.0 68.7 239.4 i l . 9  15.0 20.2 13.7 30.2 4.6 1729.08 

.79 4.59 11.- 4.50 .061 .a60 .060 .OOO 1729.08 9995.66 
.017SU 45. U. 45. 0 18 0 .OD 17.56 10013.22 

SPECIAL CULVERT 

SC Cum, CUNV ENTLC CWQ ROLEN RISE SPAN CULVW Cull1 SCL ELCMl ELCHD 
1 ,024 .90 2.63 .OO .75 .OO 97.00 2 3 1732.70 1729.08 

CHART 2 - CORRUWTEO METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FRCU FILL 

6130. EGIC-IO621.66..P44Y BE T m  URGE I F  INLET CONTROLS. 
5135. EWC-........ . .PAY BE 100 URGE I F  OUTLET CONTROLS. 
1490 NH CARO USED 
'SECNC ,672 

SPECIAL CULVERT WTLET CONTML + WEIR FLW EG - 1745.97 

ZECM OEPTH MEL CRNS YJEU ~a HV HL OLDSS L-BANK EL€V .-- - 

Q QU)B QCH QUO0 ALOB ACH AROB VOL N A  R-8ANK ELF4 

TIME VWB VCH VROB XNL XNCH XNR WN EWIN SSTA 
SLOPE X L O ~ L  XLCH XWOR ITRIAL IDC ICONT CORA9 TOWID ENOST 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE WGE. KRATIO - 28.36 

SPECIAL CULVERT 

EGIC EWC H4 M I R  QCULV VCH ACULV ELTRD WEIRW 
40521.66 187804.50 8.63 366. 3. ,656 .1 17U.35 126. 

Cu lve r t  618 I n l e t .  1-36" M P  (SECTIW 3 OF SC ROUTINE) 
1nl.t 1. Tr.., but o u t l e t  1% 718 pluggad. md.1 using 0.75' 01.. 
8.3. Ch.nn.1 E1.v.ttons r.r. r.rtl.d t o  Culumrt s.d(mnt EL 1732.7 
cuiv .~t  618 sr  in fomar ton  rurv.yd by ALS. WEST TOP OF CURS 

.672 13.27 1745.97 .OD .W 1745.97 .W 8.63 .OO 1732.70 
370.0 104.7 26.1 239.1 256.0 39.8 =.a 31.4 4.8 1732.70 

.86 .41 .66 .35 .Oe5 .060 ,069 ,000 1732.70 9943.62 

.000022 97. 97. 97. 0 0 0 .OO 172.71 10116.34 

CCHV- ,100 CEHV- ,300 
1490 W CARO USED 
-ZECHO -670 ... . . 

HEC-I Cenc.ntr.tton Polnt C6lBI: 6-hr i t o m  s .mt ro l * .  
Culuar t  618 Up~t raan :  arpand-d tlew. (SECTIW a OF SC RWTINE) 

,679 12.57 174S.97 1735.63 .OO 1745.97 .OO .OO .OO 1743.60 

370.0 1.4 359.3 9.3 14.6 1018.0 55.6 32.3 5.0 1740.70 
.89 .09 .35 . I 7  ,070 .OK3 .070 ,000 1733.40 99W.92 

F l o o d p l a i n  
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1490 NH CARD USED 
-SECNO ,757 

3302 WARNING: CONVLIANCE CWNGE WTSIDE OF ACCEPTABLE WbC. KIUTIO - .04 

SECNO DEPTH NZEL CRIYS WSEM EG 
a m AL 

QLOB pnl 
OLOSS L-BLNX 6LN 

QiKlB ALO8 ACH Am11 
TIME VLO8 XNCH XNR 

VQL 
VCH 

TYA 
VW8 XRL 

R-8411K ELFl 
YTN 

SLOPE XLOBL XLCH XWIR ITRIAL IDC ICWT COWR EWIN TOWID SSTA ENET 

1490 NH CARD USED 
.SECNO 11s - - - - . -- - 
7185 UlNIMI1 SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

.(US 0 1759.10 1759.10 .OO 1759.71 .61 8.03 
370.0 102.1 260.9 

.CI 1758.30 
7.0 18.0 40.0 2.2 

.95 
38.8 

5.68 6.52 3.18 
6.7 1758.00 

.070 .ad0 .070 
. O ~ Z I S Z  n o .  419. UO. o 11 o ,000 1757.60 9971.54 

.OO 50.65 10022.19 

14190 NH CAW USED 
.SECNO ,915 

.9 lS  2.28 1776.18 1775.09 .W 1775.82 .63 16.10 
370.0 .01 1773.10 

23.5 284.3 52.3 6.5 40.7 16.2 39.4 
.96 7.2 1773.20 

3.54 6.99 3.85 ,070 .a61 .a70 
.029840 410. 418. 410. 5 I1 

.OOO 1772.90 9983.60 
0 .00 44.79 10028.39 

1490 NH CARD usm 
*SECNO ,984 

.Pa4 2.07 1788.11 1788.13 .OO 1788.99 -82 13.12 
370.0 

.05 1786.20 
5.1 358.1 6.8 1.5 48.7 2 . 1  39.9 

.98 3.27 7.35 3.30 ,070 .065 .a70 
7.5 1786.80 

. O(5369 350. 352. 350. 3 11 
-000 1786.10 9992.83 

0 .OO 31.07 10023.70 

1490 NH CARD USED 
SSECNO 1.8r3 ..... 
7 ias  n1nrw.m SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.013 2.42 1796.22 1796.22 
370.0 .O 358.3 1.7 

.98 .W 7 .31  2.54 
.054866 150. 151. 150. 

1490 NH CARD USED 
*SECNO 1.032 
7185 MINIHJH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

HEC-I Conc.ntr.tio& Point C617: 6-hr s t o m  c*ntrols.  
Culv-rt 617 A r r w  Wmsh .nd Cav.m Drive 
Culv.rt 517 1% t . t .1~ c1ogg.d by bou1d.n on damstr..n side. 

1nl.t i r  a1.e p1ugs.d. thvs cu1v.e 617 1% not  aod.1.d. 
S.Etlon 1.032 i s  IIT date far Sulv.rt 617. 

1.032 1.33 1806.83 1806.83 .OD 1807.27 .43 3.16 
270.0 

.01 1807.10 
.O 270.0 .O .O 51.2 .O 40.2 

.99 . 00 5.28 .OO ,000 .033 .DO0 .a00 1805.50 9966.99 
7.7 1808.50 

.017268 105. 102. 105. 0 11  0 .OO 59.98 10025.97 

I490  NU CARD USED 
.SECHO 1.039 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE IUNbE. KWTIO - 3.14 

F l o o d p l a i n  
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3302 WARNING: CONVEYANCE CUANGE OUTSIDE OF ACCEPTA0LE RANGE. L IUTIO - .58 

F o u n t a l n  H t l l s  No r t h  F IS  
For% fCMC 192-04 8v: GVSCE #35 

A r m  Wash 100-V..r Flbodway 
W1 d a t a  taka"  f v ~  stmr.o md.1; ns.1v.d 0 6  Aug 9 3  f r o m  W. 
zoo ss.1. 2 rt C I  nupprns f l e w  by hnny A.ri.1 h p p t n s  on 8/29/91, 
- 4 th  sur..y conCro l  b y  And.rson N.lson 12-11-92. f t m l d  surv.y A q .  9 1  
S u p p l a n t . 1  cross s.stlon data  (W L I T )  syrv.y.d b y  ALS a* net-d. 
sours. o r  100-yr F l owa t .  T r a  UEC-I Aa.lpt. By EVSCE. 

Fi1.s: EXIOO-$.MI1 and EKlOO-2I.OHl 
X5 neards .re f ? o ~  H ~ d r o l o s ~  mnert. S.ctlon 3.5. T a b l a  Fa. 

(SSTA) m d  sndtng (EWST) s ta t cens  un1.s~ th.r. 1 s  ln.Tf.cr+v. T l a  .r.. 
o r  ~ e n T l t c t  -4 th  tooogr..hi~ ~ o n t e u n .  i n  whqch car., th. eentoun -7. 

J1 ICHECK IN0  NINV IDIR R R T  METRIC UVINS q W E L  FQ 

J2 NPROP IPLOT PRFVS XSECV XSECH R1 ALLDC I W  CHNIN i m c r  

SECHO DEPTH CYSEL CRIWS WELK EG UV HL OWSS L-BWK E W  
'2 9L08 PCH PRO8 AW8 ACU ARO8 VOL N A  R - W K  E r n  
T I M  VLOB VW VROO XNL XNCH XNR WTH E W I N  SSTA 
SLOPE XLO0L XLCH XLO8R ITRIAL IDC  I C f f l T  CORAR TOWID W S T  

'PROF 2 

C R S T I U L  DEPTH TO BE CALCULATED AT ALL CIKISS SECTIONS 
0 

CCHV- ,100 CEUV- .300 
1490 m CARD USED 
-SECNO 3.121 
3720 CRITICAL OEPTH ASSUWEO 

3470 MCROACWENT STATIONS- 9940.0 10033.0 TYPE- 1 TARGET- 
ASHBROOK WASH S.ct4on 3.121 S t e r t  -4th N I L  1631.30 

24-hr s t e m  6 9 n t ~ o l l .  q - 1380 
START Hydr.ultc.llg Stnt1.r R..ch U 3 
5.. E ~ h i b t t  1. W n n t n g ' t  n V.lu. Wp.  

3.121 5.55 1631.35 1631.35 1631.33 1632.71 1.36 
1380.0 199.7 1 . 3  31.0 73.0 112.8 11.0 . 00 2.66 10.19 1.94 . lo0 . O M  ,100 

. 0 1 2 ? M  0. 0. 0. 0 1 0 

3470 MCROACWUIT STATIQNS- 9970.5 10016.4 TYPE- 1 TARGET- 45.910 

3495 OVERBANK AREA ASSWED MN-EFFECTIVE. ELLEA- 1643.10 ELREA- 1642.70 

HEC-I Cons.ntr.tton Po tn t  C620: 6-hr i t o m  sontrot . .  
STREAM DISTANCE IN WILES AWVE CONFLUEKE w I T n  rsnaamr 
START HYdr.ultc.llv S lm4 la r  R..sh AR 1 
5.. Exhibit 1. 14.&tngms n Valu. h p .  

culv.rt ~2 A r r w  wash and A r r ~ w  Drlv. 
cu1v.v.t lu 06-n.tr.an: .ipand.d I1.w. (SECTION 1 OF SC 

.038 3.18 1639.28 1639.ZU 1639.28 1640.37 1.09 

WASH. 

ROUTINE) 
5.08 

Floodplain 

APPENDIX E 
Arrow Wash HEC-2 Output 
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PAGE 2 1  

SECW DEPTH CVSEL I WSELK Eb  HV 
Q 

HL 
QL08 Q W  PRO8 ALOO AROB VOL N A  0LOSS L-MNK ELEV 

ACW 
TIME VL08 VCH VW8 XNL XNCW XNR WTN 

r(-WJ4K ELEV 

SLOPE XLOBL XLCH XW&R I IDC ELNIN SSTA 
xconr c o w  TOWID E N ~ T  

CCHV- .a00 CEHV- ,500 
1490 Nn CARD lnED 
-SECm .OSO 
7185 M I N I U  SPECIFIC ENEIKY 
3720 CRITICAL DEPTH ASSWED 

3470 BNCROACIIKNT STATIONS- 99al.0 10020.0 TIPE- 1 TARGET- 37.010 
R i g h t  bank l. nbn *fT.stiv. f l e w  ar..: Ha- nodad 5R.s 

frm STA 10165 t o  ILUU D EL 1645 
culv.~t wz o u t l e t .  3-64. w, (SECTION 2 OF sc ROUTINE) 
S a s t l o n  Surv.y.d by A U  

SC C u m  CUNV ENTLC mFQ RDLCN R ISE  
3 ,027. .70 2.63 . 00 4.50 

CIURT 2 - CORRUGATED UCTAL PIPE CULVERT 
SCALE 2 - HITERED TO CONPOW Ta SWPE 

CULVLN 
72.30 

5140. H O W L  DEPTH EXCEES CULVERT HEIOIT 
1490 NH CAR0 USED 

SPECIAL CULVERT INLET CONTROL *WEIR FLW. EG - 1540.47 

3301  HV CHl\NMiD WRE THAN HVINS 

3302  WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE W. KRAT10 - 3.98 

SPECIAL CULVERT 

EGIC EWC W4 I WULV VCH ACULV ELTRD WEIRLN 
1650.96 1648.32 3.00 116. 371. 3.071 47.7 1647.30 88. 

3470 Er4CROACMENT STATIOM- 9971.0 10032.0 TYPE- 1 TARGET- 61.010 
Culv.rt WZ 1nl.t. 1-54" CIIPs (SECTION 3 OF SC IIOUTINE) 

R i g h t  bank 1. non .ff.stlv. 11- ar..: Mrd sodad GRhs 
f- STA 10427 t o  10446 D EL  1650  

Cu1v.l-t W BT i n f e n n t l o n  surv.y.d by ALS. S o u t h  t o p  01 curb 
,071 6.03 1648.33 .OO 1840.33 1648.47 . I S  3.00 .DO 1656.20 

490.0 .O 490.0 .O .O 159.5 .O 1.2 .5 1655.80 
.02 .OO 3.07 . 00 .a00 .OSO .000 ,000 1642.30 9976.99 

.00$909 72. 72. 72. 2 0 0 .OO 41.49 10018.40 

SECm DEPTH N S E L  CRIn i  WSELK EG HV HL OLOSS L-BWX ELEV 
9 ~ W B  QCH QW8 ALOB 1CW 1ROB VOL N A  R-B1NK ELEV 
TIME VLOB VCH VROB XNL X N W  XNR WTN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CORAR mwIo ENDST 

3 3 0 1  HV CUANGeD WRE WAN HVINS 

7185 MINIYUW SPECIFIC ENERGY 
3720 CRITECAL DEPTH ASSUMED 

3470 ENCWACWENT STATIONS- 9973.2 10029.9 TYPE- 1 TARGET- 56.710 
C u l v e r t  M2 UP%~?.M: .xpand.d f low.  (SECTION 4 OF SC ROUTINE) 

.081 3.27 1649.87 1649.81 1649.87 1091.02 1.13 . 2 0  .30 1656.10 
490.0 .O r190.0 .O  .O 57.0 .O 1.3 .S 1657.70 

.02 .OO 8.59 . 00 ,000 -050  ,000 ,000 1656.60 9987.58 
, 0 3 0 1 4  50. 42. 55. 0 11 0 .OO 25.26 10012.84 

PAGE 22 
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.SEC.NU .I15 
7185 MINI lMI  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCWACHIENT STATIONS- 9984.1 10019.2 TYPE- 1 TARGET- 35.120 

3495 OVERBANK AREA ASSUmD WN-EFFECTIVE. LLLU- 1659.~0 ELRE*- 1659.60 

.I15 3.32 1658.12 1658.12 1658.12 1659.22 1.10 5.31 .OO 1659.80 
490.0 .O 490.0 .O .O Y1.3 .O 1.5 .6 1659.60 

.03 .OO 8.41 .DO .a00 .050 .a00 .a00 1654.00 9908.12 
.029841 180. 177. 175. 0 5 0 .W 25.64 10014.75 

. I S E M  . I51 

3470 MCROACmENT STATIONS- 9972.0 10010.5 TYPE- 1 TARGET- 46.520 . I S 1  3.73 1663.33 1663.13 1663.33 2664.40 1.07 6.18 .OO 1608.70 
490.0 .O 4M.O .O .O 59.0 .O 1.7 .7 1688.70 

.03 .OO 8.31 . 00 .OW .a50 .DO0 .OOO 1669.60 9982.97 
-024333 1%. 193. 190. 3 a 0 .00 22.64 10W5.61 

.SEW0 .I65 

3301 HV CHUMBED WRE WAN HVINS 

SECPK) QEPTH CVSEL CRM =ELK €6 W HL OWSS L-BUMK E L N  

9 QU)U Q M  9-0 AWU ACI( &ROO VOL TWI R-WNK ELEV 
TIME VWB vcn V R ~ B  ML XNCH XNR m EMIN SSTA 

SLOPE XLOQL XLCH XWUR ITRIAL IDC ICCUT COUAR TOWID MOn 

3302 YAUMING: CONVNANCE W G E  OUTSIDE OF ACCEPTABLE RANG€. E M T I 0  - 1.- 

3470 ENCROAWENT STATIONS- 9968.1 10011.1 TYPE- 1 TARGET- 
Cu1v.R 619 0utl.t at Pal11.d.s 0lvd. 

.I65 4.70 1664.90 1663.U 1664.90 1665.31 .a1 
490.0 .O 490.0 .O .O 95.5 .O 

.a4 .oo 5.12 .oo .a00 .050 .ooo 
.00=53 70. 72. 70. 2 I1 0 

IWO NH WRO usao 
*SECNO .338 
WATER EL-XS CARD- 1693.200 

3470 ENCRaACWlMT STATIONS- 9954.5 10082.8 TYPE- 1 TARGET- 128.319 
HEC-1 Cancmntratlon Potnt C6191: 6-hr storm s o n t m l s .  

Culv.rt 619 Armw Wnsh .nd Fountaln H111s 0 l r d .  

Sp.Sl.1 CU1V.R Routln. not  uS.d on su1v.n 619 h y d n u l l s  .n.lysl%. 
S.. THYSYJ .n.lyrtl Tor hydr.ults ch.r.ct.rfsttss o I  culv.r+ 619. ...................................................................... ............................. C"l".* 619 ............................ ...................................................................... 

HEC-1 C6190 Storas. bu t .  Ratlng Curve YSEL - 1693.2 f..t 
HEC-1 Csl91 1 n i l e ~  ~ydrogmph Q - 520 c i s  
R.f.r.ns.: HEC-I Ovtput 1 EX100-6.W1 

,338 16.00 1693.20 1679.99 1693.20 1693.20 .OO .05 14.93 1695.60 
520.0 .O 520.0 .O .O 1281.9 .O 16.3 2.3 1695.10 

.66 .OO .41 .OO ,000 .069 .OOO .000 1677.20 9961.84 
.000016 915. 914. 916. 0 14 0 .00 117.61 10079.45 

1400 W( WRO wm 
-SECNC .441 

3302 YARHING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTAULE W. KPATIO - .O4 

3470 ENCWACMNT STnTIONS- 9952.5 10012.9 TYPE- 1 TARGET- 60.420 
.a41 4.61 1693.01 1691.67 1693.01 1693.33 .31 .03 .09 1697.80 

520.0 .O 520.0 .O .O 115.8 .O 25.1 5.3 1698.40 
.70 .DO 4.09 .00 .Om0 ,068 .a00 .OOO 1688.40 9965.U 

.010895 510. 545. 540. 2 2 1  0 .OO 40.04 10005..19 

ZWdR95 14:50:34 

SECPK) DEPTH CYSEL C U M  WSELK EG ,.- OWSS L-UIUIK ELN 

F l o o d p l a i n  
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CCHV- . I00 CEHV- ,300 
1490 W CARD USED 
-SECNO .a02 

3670 ENCROACM6NT STATIONS- 9918.5 10038.7 NPE- 1 TARGET- 120.220 
Cu1u.rt MI  Upstr-am: .ip.nd.d Tlow. (SECTION 4 OF SC RWTINE) 

,602 6.22 1727.02 U22.U 1727.02 1m7.03 .01 .02 .OO 1727.10 
520.0 .O 118.9 1.1 .O 583.2 4.s 28.5 4.2 1725.10 

.78 . 00 .B9 .25 .OW .067 ,070 ,000 1720.80 9919.10 
.OOOlnE 115. 99. W. 2 25 0 .00 119.31 100.W.71 

SECW DEPTH W E L  CRNS USELK EG HV HL O W S  L - W K  ELN 
P QWB QCH QRUB A W I  AEH ARUB VOL WA R-BfflK ELN 
TIME VLOB VCH VRUB XNL XNCn XNR W N  EWIN SnA 
SLOPE XLOBL XLCH XWBR ITRIAL ICC ICDWT COWR TOW10 EQST 

1490 NH CARD USED 
*SECKI .645 

3301 HV C-0 MRE THAN UVINS 

7185 Y I N I W  SPECIFIC ENERGY 
3720 CRITICAL DWTH ASSWED 

3470 CNCRMCMENT STATIONS- 9987.0 10033.7 TYPE- 1 TAR6n- 48.720 
HEC-I Cons.ntr.tton P-int C6lB: &hr s t e r n  control.. 

Culver t  618 A v a  Wash and t4tm.a Oriv. 
Culv.rt 618 0 m s t r . u :  .ip.nd.d T l a .  (SECTIOW 1 OF SC WTINE)  

.645 Z.59 1730.39 1730.39 1730.39 1731.27 .08 . I 2  .26 1734.10 
100.0 .O 400.0 .O .O 53.1 .O 30.2 4.6 1738.20 

.79 . 00 7.13 . 00 ,000 .a67 .On0 .OOO 1727.80 9995.63 
.050013 215. 228. 220. 0 18 0 .OO M.86 10023.49 

CCHV- ,300 CEnV- .SO0 
I490  NH CAR0 USED 
.SECNU ,654 

3301 HV CHANGED WRE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 e R I T I a L  DEPTH ASSW 

3470 MCRMCHIIENT STATIONS- 9991.7 10013.2 TYPE- I TARGET- 17.560 
HEC-1 Cons.ntr.tl*n Point  C6lBO: &hr storm c o n t r o l s .  

cu lv r r t  618 out1.t. 1-36' CUP (SECTION 2 or sc RWTINE) 
1n1.t t s  rr.., but  out1.t i s  718 p1ugg.d. md.1 us ing  0.75' Dl-. 

Phorogram.trtc is.s. located 15.5' Upstr..a. (No E1.v. Adjust.) 
Bas. Ch.nn.1 El.r.tiens mm 1anr.d t o  Cu1v.e 1nv.U EL 1729.08 

.554 6.77 1735.- 1735.- 1735.112 1737.34 1.80 1.33 .31 1729.08 
370.0 69.1 238.7 62.3 15.2 20.3 13.0 30.2 4.6 1723.08 

.79 e.56 11.76 4.47 ,061 .060 .050 .OOO 1729.08 9995.66 
.017602 45. 44. 45. 0 18  0 .OO 17.56 10013.U 

PAGE 27 

SECNO DEPTH NSEL CRIWS USELK EG HV HL OWSS L - M I  ELN 
9 QWB QCH QR08 ALW A W  AROB VOL N A  R-MNK ELCl 
TIME VLOB VCH VRUB XNL XNCH XNR WN EUlIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL ICC ICDWT COIUR TOWID UMST 

SPECIAL CULVERT 

SC Cum, CUNV ENTLC COFO RULEN RISE SPW CULVLN CnRT SCL ELCHU ELCHD 
1 ,024 .90 2.63 .OO .75 .00 97.00 2 3 1732.70 1729.08 

CHART 2 - CORRmTED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING F M  FILL 

5130. EGIC-40521.66..WI BE TW URGE I F  INLET COWTROLS. 
5135. EGOC--..-..*- ..WV BE TW URGE I F  OUTLET COHTRULS. 
1190 NH CARD USED 
.SECNO .572 

F l o o d p l a i n  
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SPECIAL CULVERT WTLET CONTROL + WEIR F W  EG - 1745.97 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KPATIO - 28.07 

SPECIAL CULVERT 

EGIC EGOC H4 WEIR PCULV 
40521.66 187804.50 8-63 365. VCH KULV ELTRD WEIRLN 

3. .656 .4  1744.35 126. 

3470 ENCROACWENT STATIONS- 9943.6 1Oll6.3 TVPE- 1 TARGET- 172.720 
culvmrt 618 i n l e t .  1-36" clre frrrrrnu * IF sc RWTINE) 

. .-. --- .- ,rlr .-as. s l a m - ,  u.rns 0.75. 01.. . 
Ilrs. Ch.nn.1 El.v.tlons r r .  r.vis.6 t~ Culv-rt s - d l l m t  EL 1732.7 
Culvart 618 8T info-tion surv.x.d bx Am. WEST TOP Of CUR8 

.672 13.27 1745.97 .OO 1745.97 1745.97 . 00 8.63 .DO 
370.0 104.7 26.1 239.1 255.3 39.8 883.9 

.86 .41 .66 .35 
.OODO22 97. 

CCHV- . I00 CEHV- .300 
1490 NU CARD USED 
.SECNa ,679 

3470 ENCROACWNT STATIONS- S9a .9  10104.9 TYPE- 1 TARGET- 
HEC-I Conc.ntr.tton Point CPl8l: 6-hr s tor .  controls. 

Cu1v.rt 618 Up*tr.m: .rpmd.d 7low. (SECTION 4 OF SC 
,679 12.57 1745.97 1735.62 1745.97 1745.W7 

370.0 
.oo 

1.4 359.3 9.3 4 1017.7 55.5 
.8S .09 .35 .17 ,070 .063 

.000016 
,070 

40. 36. a. 2 20 0 

ROUTINE) 
.OR .M 
32.3 5.0 
.ROO 1733.40 
.W 156.96 

SECW DEPTH M E L  CRlw -ELK EB 
9 

nv HL 
9LOB gcli eaoa ALOU ACH An08 

OU1SS L-BAJlK E m  

TIME Y LO8 XNCH 
VOL 

VUI 
WA 

vme UIL 
R-BANK ELFl 

XNR YTN 
SLOPE XLOBL XLCH XLOOR ITRIAL I O ~  

E M I N  SSTA 
ICONT CORAR TORllo  ST 

1490 NH CARD USED 
T E C W  ,757 

3 3 0 ~  WARNING: CONVEYANCE CHANGE WTSIDL OF ACCEPTABLE RANGE. rarrlo - .o4 

3470 ENCROACWENT STATIOIS* 9927.1 10014.0 TYPE- 
.757 

1 TARGET- 86.910 
3.07 1745.87 1745.19 1745.87 1716.0. .18 

370.0 
.02 .05 1744.00 

30.4 271.2 8.4 37.7 73 .1  
.93 

7.6 
2.40 

38.0 
3.71 

6.1 1745.10 
1.11 .070 .a69 ,070 

414. 
. O M  1742.80 9927.15 

,010168 385. a 0  . 2 25 0 .OD 86.86 10014.01 

1490 NH CAR0 USED 
.SECNU ,836 
7185 UINlWX SPECIFIC ENERGY 
3720 CRXTICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIOWS- 9971.6 10022.2 PIPE- I TARGET- 
,836 

50.650 
5 1759.11 1759.11 1759.10 1759.71 .SO 8.04 

370.0 102.1 260.9 7.0 18.0 40.1 . I 3  1758.30 2.2 
e95 5.67 .070 .060 .070 

28.8 
6.51 3.18 

6.7 1758.00 

d 
,000 1757.60 9971.5s 

.051825 390. 419. 420. 11 0 .M 50.65 100~2.19 

1490 HH CARD USED 
-SECNO ,916 

3470 ENCROACWNT STATIOWS- 9 W . 6  10028.4 TYPE- 1 TARGET- 
.916 

44.790 
2.2B 1775.18 1775.09 1775.18 1775.82 

370.0 
.64 16.10 

23.4 284.1 62.2 
.01 1773.10 

6.4 40.6 16.1 
.96 

39.4 
3.64 

7.2 1773.20 
7.00 3.86 .070 ,061 .070 ,000 1772.90 9983.61 

.029976 410. 418. 410. 5 11 0 .OO 44.74 10028.34 

1490 HH UUU USED 
.SECNO .984 

347a ERCROACWENT STXTIONS- 9992.6 10023.7 TYPE- 1 TARGET- 
,984 

31.070 
2.08 1788.18 17W.14 1788.17 1788.99 .81 13.12 .05 1786.20 

370.0 5.1 358.1 6.8 1.6 48.8 2 . 1  39.9 7.5 1786.80 
.98 3.27 7.34 3.30 .070 ,065 .070 ,000 1786.10 9992.63 

PAGE 28 
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sECW DEPTH W E L  CRIWS USELK EG HV HL OLOS L-BANK ELLV 

Q 9WB C€H qaOB ALOB ACN ARCa VOL N A  R-BANK ELEY 
TIME VMB VCH VmI XNL XNCN XNR WTN L W l N  SSTA 
SLOPE XLOBL XLCH XW6R ITRIAL IOC ICOIIT CORAR TOWID ENOST 

1490 HH CAW USED 
-crrm 1 01,  - - -. . - - . - - - 
7185 U I H l W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3470 EHCROACmENT STATIONS- 9977.3 10012.4 TYPE- I TAROET- 35.130 
1.013 2.42 1796.22 1796.22 1796.22 1797.05 . I2 7.45 .OO 1797.30 

370.0 .O 388.3 1.7 .O M.4 .7 40.1 7.6 1795.40 
.9(1 . 00 7.30 2.54 ,000 .066 .a70 .OOO 1793.80 9900.47 

.054578 150. 1S1. 150. 0 11 0 .oo 31.95 10012.42 

1490 NH CARD USED 
.SECNO 1.032 
7185 W l H I W  SPECIPIC ENERGY 
3720 CRITICAL OEPTH ASSVHD 

3470 MCROACHKNT STATIONS- 9960.3 10034.3 TYPE- 1 TARGET- 74.020 
HEC-1 Cons.ntr.tlon Point C617: 6-hr s t o m  c o n t m l r .  

Cu1v.U 617 Arrow Wash and Cw.m W v .  
Cu1v.U 617 3 %  t o t a l y  sleg~.d by bou1d.r. on downstr..n .Id.. 

1nl.t i. ~1.o plugsad. thus eulv.rt 617 1s not imd.1.d. 
Saction 1.032 i s  BT data for s u l v w t  617. 

1.032 1.33 1m6.113 1806.03 1806.83 1807.27 .U 3.15 .04 IBP7.10 

270.0 .O 270.0 .O .O 51.2 .O 40.2 7.7 1808.50 

.99 . 00 5.27 .OO ,000 .033 .On0 ,000 1805.10 9966.97 

,017233 105. 102. 105. 0 I1 0 .OO 60.00 10026.97 

1490 HH CARD USED 
'SECNO 1.039 

3302 WARNIHG: CONVEYANCE OUNGE OUTSIDE OF ACCEPTABLE RANGE. KPATIO - 3.13 

3470 E N C ~ A W E H T  STATIONS- 9982.7 10029.6 TYPE- 1 TARGET- 46.900 
1.039 5.87 1807.37 1804.74 1807.37 1807.45 .09 .I5 .03 1002.m 

270.0 31.7 199.2 19.2 22.0 75.9 31.1 40.3 7.8 1005.10 

.99 1.44 2.62 1.26 ,070 .062 ,070 .DO0 1801.50 9982.67 

-001756 50. 37. 35. 5 20 0 .W 46.89 10029.57 

SECW DEPTH W E L  CRNS WSELK EG HV HL OLD55 L-BANK ELEV 

9 PUB PCH  ROD ALOB ACH AROB VOL N A  R-BANK ELEV 

TIHE VWB V M  VROB XNL XNCH XNR YIH ELPIIN SSTA 
SLOPE XWBL XLM XWSR ITRIAL IDC ICWT mnu~ mwIo MOST 

1490 HH CAR0 USED 
T E C W  1.061 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE WGE.  KPATIO - .58 

3170 ENCRQACHHENT STATIONS- 9969.9 10023.4 TYPE- I TARGET- 53.521 
1.061 3.78 1807.88 1806.18 1807.88 1807.78 .I1 .33 .01 1808.30 
270.0 .O 270.0 .O .O 103.5 .O 40.6 7.9 1810.20 

1.01 .OO 2.61 .OO ,000 .069 .On0 ,090 1803.90 9973.62 
.005168 110. 117. 120. 2 l a  0 .DO 46.22 10019.83 

..................................... 
HEC-2 WATER SURFACE PROFILES 

vars ion  4.6.2; nay 1991 ..._*_.....-.*...................... 
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NOTE- ASTERISK (-) AT LEFT OF CROSS-SECTIM NUIIIEU 1NDIUTES HE5SAGE 1N S W R Y  OF ERWW LIST 

Arrow Wash loo-Y..r 

N M R Y  PRINTOUT TABLE 101 

SECNO EWC ELLC EGlC ELTW WULV WEIR CLASS M DEPTH N E L  VCH EG . ,071 1648.32 1647.15 1650.95 1647.30 371.10 116.20 16.00 
3.01 6.03 1648.33 3.07 1618.47 . ,071 1648.32 1647.15 1650.95 1647.30 371.04 115.76 16.00 3.00 6.03 1648.33 3.07 1648.47 

.583 2132.18 1720.61 2018.46 1725.16 34.73 464.57 17.00 .48 9.40 1727.00 1.30 1727.01 

.583 2132.18 1720.61 2018.46 17~5.16 4 7 4  e64.77 X7.00 .a 9.40 1727.00 1.30 1727.01 . ,672 187804.50 1733.U 40521.66 1744.35 2.73 366.10 17.00 8.63 13.27 1745.97 .86 1745.97 * ,672 187804.50 1713.44 40521.66 1744.35 2.73 364.97 17.00 8.63 13.27 1745.97 .66 1745.97 

AWO* wash 100-Y..l. 

SUWIRY PRINTOUT TABLE I 1 0  

SECW NSEL 

3.121 1631.33 
3.121 1631.35 - ,038 1639.28 

,038 1639.28 

.OK8 1644.38 

.058 1644.38 

,071 1548.33 
,071 1648.33 

.0%1 1649.87 
,081 1649.87 

,115 1658.12 
,115 1658.12 

. I 5 1  1663.33 
,151 1663.33 

.16s 16m.90 
,165 1664.90 

.338 1693.20 
,338 1693.20 

.U1 1693.01 
4 1693.01 

.541 1714.74 

.541 1714.76 

.561 1722.47 
,561 1722.47 

,583 1727.00 
8 1727.00 

.SO2 1727.02 

.SO2 1727.02 

.64S 1730.39 
,645 17M.39 

6 1735.82 
,554 1735.85 

PAGE 32  

STENCL STCHL STCHR STMCR 

.DO 9988.70 10017.80 . 00 
9948.04 9988.70 10017.80 10033.05 

.OO 9970.50 1001S.40 . 00 
9970.50 9970.50 10016.U) 10016.41 

.oa 9983.W 1 ~ 0 . 0 0  .OD 
9983.00 9953.W 10020.00 10020.01 

.OO 9971.00 10032.00 .OO 
9971.00 9971.W 10032.00 10032.01 

.OO 9973.PO 10029.90 .DO 
9973.20 9973.20 10029.90 10029.91 

.OO 9984.10 10019.20 .OO 
99111 09 99R4.16 10019.20 10019.2I 

.OO 9972.00 10018.50 . 00 
9971.99 9972.00 10018.50 10018.51 

.oo 9eea.10 IOOII.IO .w 
9968.09 9968.10 10011.10 10011.11 

.OO 9954.50 10082.BO .OO 
9954.49 9954.50 10082.80 1OOBZ.81 

.a0 9952.60 100ia.9.a .oo 
9952.49 9952.50 10012.90 10012.91 

-00 9986.50 10006.30 . 00 
9986.49 9986.50 10006.30 10011.39 

.OO 9998.00 10002.00 .OO 
9997.99 9998.00 10002.00 10002.01 

.00 9998.00 10002.00 -00 
9928.76 9998.00 10OOP.00 30063.37 

.OO 9918.50 10033.20 . 00 
9918.49 9918.50 10033.20 10036.71 

.OO 9987.00 10033.70 .OO 
9986.99 9087.00 10033.70 10033.71 

.OO 10003.00 10006.00 .00 
9995.66 10003.00 10006.00 10013.22 

PAGE 33 

S E W  NSEL OIFWS EG TOW10 QLOII W H  OR08 PERENC STEHCL STCHL STCHR STENCR 
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SECNU Q M E L  - 3.121 1380.00 1631.33 
* 3.121 1380.00 1631.35 

D f M P  OIMX 

w0.05 
979.65 

IOU.17 
1087.81 

l lS.59 
1 r s . n  

60.18 
60.30 

63.29 
83.18 

5 2 . s  
52.- 

51.02 
51.11 

51.17 
51.20 

129.01 
l a . 9 9  

103.48 
103.b8 

PAGE 36 

Floodplain  

APPENDIX E 
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SECNO 

.672 
, 6 7 2  

.679 
,679  

.757  
,757 

,836  
.836 

.916 
, 3 1 6  

. O M  

.984 

1.013 
1 .013  

1 .032  
1.032 

1.039 
1.039 

1 .061  
1 . 0 6 1  

N S E L  

1745.97 
1745.97 

17a5.97 
1745.97 

1745.87 
1745 .W 

1759 .10  
1759.11 

1775.18 
1775.18 

1 7 M .  17 
1788.111 

1796.22 
1796.22 

1805.83 
1806.- 

1807.37 
1807.37 

I W 7 . 6 0  
1 8 0 7 . W  

PAGE 36 

S W R Y  OF ERRORS AND SPECIAL KITES 

CAUTION SECNO- 3 .121  PROFILE- 1 CRITICAL DEPTH A S S U E D  
CAUTION SECNO- 3 .121  PROFILE- 2 CRITICAL DEPTH A S S U E D  

CAUTION S E M -  
CAUTION SECND- 
CAUTION SECNO- 
CAUTION SECNO- 

.OM PROFILE- I CRITICAL DEPTH A S S U W  
,058  PROFILE- 1 H I N I M  S P E C I F I C  U(E%lGY 
.058 PROFILE- 2 CRITICAL DEPTH A S S W E D  
, 0 5 8  PROFILE- 2 M I N I M  SPECIF IC  ENERGY 

WARNING SECNO- 
WARMING SECNO- 

.071  PROFILE- 1 CONVEYANCE CHANGE W T S I D E  K C E P T M L E  W E  

.071 PROFILE- 2 CONVEIAJ4CE CHANGE OUTSIDE ACCEPTABLE W G E  

CAUTION SECNO- 
CAUTIOH SECNO- 
CAUTION SECNO- 
CAUTIOH S E C W  

- 0 8 1  PROFILE- 1 CRITICAL DEPTH ASS- 
.OBI PROFILE- 1 U I N I M I I  SPECIF IC  ENERGY 
,081  PROFILE- 2 CRITICAL DEPTH A S S U W  
.081 PROFILE- 2 M I N I M  SPECIF IC  ENERGV 

CAUTION SEC- 
CAUTIOH SECNO- 
CAUTICU SECNO- 
CAUTIOH SECNO- 

WARNING S E W  
WARNING SECNO- 

PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 

PROFILE- 
PROFILE- 

1 CONVEYANCE CHANGE W T S I D L  ACCEPTABLE W G E  
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W P E  

NOTE S E W -  
NOTE SECNO- 

WARNING SECNO- 
WARNING SECNO- 

PROFILE- 
PROFILE- 

PROFILE- 
PROFILE- 

I WSEL srsm on xs u w  
2 WSEL BAS- OH XS CARD 

1 CONVEYWCE CHANGE W T S I D E  ACCEPTABLE W G E  
2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W G E  

CAUTION SECNO- 
CAUTION SECNO- 
C A U T I W  SECNO- 
CAUTION SECNO- 

PROFILE- 
PROFILE- 
PROFILE- 
PROFILE- 

1 CRITICAL DEPTH A S W E D  
1 H I N l l W t  SPECIF IC  ENERGY 
2 CRITICAL DEPTH A S S W D  
2 M I N I M I I  SPECIF IC  ENERGY 

CAUTION S E W -  
CAUTION SECNO- 

.561  PROFILE- 1 CRITICAL DEPTH A S S U W  
5 6 1  PQOFILE- 1 M I h l I V  SPECIF IC  EHERGV 
5 1  PR0FI.E- 2 CRITICAL DEPTH I S S U E 0  
.561  PROFILE- 2 SLOPE TOO STEEP 
,561  PROFILE- 2 M I h I l W t  SPECIF IC  ENERGY 

CAUTION SECNO- 
C A U T I W  SECNO- 
C A U T I W  SECNO- 

APPENDIX E 
A r r o w  Wash HEC-2 Output Floodplain 



WARNING SECNO- .583 PROFILE- 1 CONVEYANCE CIUNM W T S I O E  ACCEPTABLE W G E  
WBRNING SECW- .583 PROFILE- 2 CONVEYANCE C W G E  OUTSIDE ACCEPTULE P A N G  

CAUTION SECNO- ,645 PROFILE- 1 CRITICAL DEPTH A S S W D  
CAUTION S E W -  .645 PROFILE- I M I N I M  SPECIF IC  WERO*  

1 
2 9 W R 9 5  14:50:34 

CAUTION SECNC- 4 PROFILE- 2 CRITICAL DEPTH ASSUILD 
CAUTION SECNO- 4 PROPILE- 2 M I N I M  S P E C I F I C  ENERGY 

CAUTION SECND- ,654  PROFILE- 1 CRITICAL DEPTH M U H D  
CAUTION SECNO- 6 PROFILE- 1 M I N I M  SPECIF IC  ENERGY 
CAUTION SECNOr . 6 5 1  PROFILE- 2 CRITICAL DEPTH A S S U H D  
CAUTION SECNO- .654 PROFILE- 2 M I W I l 4 M  S P E C I F I C  W E f f i Y  

WARNINO SECNO- 
WARNING S E C W  

WARNING SECHO- 
WARNING SECNO- 

.672 PROFILE- 1 CONVEYANCE M N G E  W T S I D E  ACCEPTABLE RANGE 

.672 PROFILE- 2 CONVEYANCE C W G E  W T S I D E  ACCEPTABLE RANGE 

.757 PROFILE- 1 CONVEYANCE C W G E  W T S I D E  ACCEPTABLE RANG€ 

.757 PROFILE- 2 CONVEYANCE C W G E  W T S I D E  ACCEPTABLE RANGE 

CAUTICN SEC- 6 PROPILE- 1 CRITICAL DEPTH &SSLWCD 
CAJTION S E W -  3 PROFILE- I M I N I U  SPECIF IC  ENERGY 
CAUTION S E W -  3 6  PROFILE- 2 CRITICAL DEPTH A S S U H D  
CAUTION SECNO- 6 PROFILE- 2 M I N I W  SPECIF IC  W E W  

CAUTION SLCNO- 1.013 PROFILE- 1 CRITICAL DEPTH I S S U E D  
CAUTION SECNC- 1 . 0 1 3  PROFILF- I M I N I M  SPECIF IC  W E R S *  
-ION SE- 1 .013  PROFILC- 2 CRITICAL D E P W  U S W E D  
CAUTION SCC- 1.013 PROFILE- 2 M I N I M  SPECIF IC  CNCRGV 

C A U T I M  SECNO- 1.032 PROFILE- 1 C R I l I C A L  DEPTH A S S U E D  
C A U T I m  SECNO- 1.032 PROFILE- 1 M I h I M  SPECIF IC  D I C R G l  
CAUTION S E W -  1.012 PROFILE- 2 CPITICIL W D T Y  .S+IIC. - ~ -  -- ... 
uurton SECND- 1.032 PROFILE- MINIM SPECIFIC ENERBY 

WARNING SECND- 1.039 PROFILE- 1 CONVEYANCE C W G E  OUTSIDE ACCEPTABLE RANGE 
WARNING S E E M -  1.039 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING S E C W  1.061 PROFILE- I CONVEYANCE C W E E  W T S I D E  ACCEPTABLE WNGE 
WARNING SCCNO- 1.061 PROFILE- 2 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RAN= 

L.ft St. R t g h t  St. 
L.T~ ~ 4 s t . n ~ .  ~ 4 s t . n ~ .  R t g n t  

S e c t t o n  E1.v.tton Tep Encr-ash F m  Cent.? F r o .  E n c r o a c h  
Numb.- Insr..r. W t d t h  S t a t t o n  C.nt.r S t a t t o n  C.nt.r St . t lan 

FLCQWAY DATA, 
PROFILENO.  2 
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STATION 
------- FUXYWAY ------- WATER SURFACE E L N A I I M  
WIDTN SECTION M A N  WITH WITIUUT OIFFERENCE 

AREA VEUXITY F L W A 7  FLOXWAY 

Floodplain 
APPENDIX E 

A r r m  Wash HEC-2 Output HEC-2, Page 24 
i 





CROSS SECTION LEGEND WASH NAME 
-ABBREVIATION 

I<<<<<< Cross Section: 327 :  (FN = 0 x . 0 ~ 2 ) ~  >>>>>> I 
1 =  64Ocfs ( F l =  1643.49 ' 100 YR. FLOODPLAIN' ELEVATION 1 62= 64Ocfs S2= 1644.15 - - - - 100 YR. FLOODWAY ELEVATION 

\lo0 YR. FLOW \lo0 YR. CWSEL NO?: Unless shown otherwise, Q2 = Q1 and WS2 = WSI. 
Manninq-n Values: LOB: ,075 CH: .04 ROB: 0 - .05 I 



<<<<<< Cross Section: ,038: (FN = A R . O H ~ )  >>>>>> 
Q1= 490cfs WS1= 1639.28 

Manning-n Values: LOB: 0 CH: .05 ROB: 0 

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

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

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

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

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

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

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

1670 

n 1660 
-w 
Y- 
w 

z 
. . . . . . . . . . . . . . . . . .  

0 
- 1650 

I- 

a 

' 1640 
W 

- I .  

W 

1630 

1620 

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

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

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

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

9300 9700 101 00 10500 10900 
Vertical Scale 1: 10 
Horizontal Scale I: 200 S T A  T I  O N (ft) 



m z 
6 r. 

<<<<<< Cross Section: .058: (FN = AR.OH2) >>>>>> 
Q1= 490cfs WS1= 1644.38 

Manning-n Values: LOB: 0 CH: .05 ROB: 0 

6 

' 1650 
W 

-I 

W 

1640 

/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

a, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1630 E o 

9300 9700 101 00 10500 10900 Z .. 
a, 

Vertical Scale 1: 10 - .? 5 
Horizontal Scale 1: 200 s T A T I O N ( f t )  LL n 

1680 

r\ 1670 
-w + 
V 

z 
0 

1660 - 
I- 

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

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

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

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

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

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

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

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

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



I<<<<<< Cross Section: ,071: (FN = AR.OHZ) >>>>>> 

Manning-n Values: LOB: 0 CH: .05 ROB: 0 
1680 

n 1670 + + 
V 

z 

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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<<<<<< Cross Section: .081: (FN = A R . O H ~ )  >>>>>> 
Q1= 490cfs WSl= 1649.87 



<<<<<< Cross Section: .115: (FN = A R . O H ~ )  >>>>>> 
Q1= 490cfs WSl = 1658.1 2 



I<<<<<< Cross Section: ,151: (FN = AR.OH2) >>>>>> I 



<<<<<< Cross Section: .165: (FN = AR.OHZ) >>>>>> 
Q1= 490cfs WSl= 1664.9 
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I<<<<<< Cross Section: ,338: (FN = AR.OH2) >>>>>> I 



Q1= 520cfs WS1= 1693.01 
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<<<<<< Cross Section: .541: (FN = AR.OH2) >>>>>> 
Q1= 52Ocfs WS1= 1714.74 



<<<<<< Cross Section: .561: (FN = A R . O H ~ )  >>>>>> 
Q1= 520cfs WSl = 1722.47 
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<<<<<< Cross Section: .602: (FN = AR.OH2) >>>>>> 
Q1= 520cfs WSl = 1727.02 
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Manning-n Values: LOB: 0 CH: .067 ROB: .O - -07 
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I<<<<<< Cross Section: .645: (FN = AR.OH2) >>>>>> I 



<<<<<< Cross Section: ,654: (FN = AR.OH2) >>>>>> 
Q1= 370cfs WS1= 1735.82 
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Manning-n Values: LOB: .061 CH: -06 ROB:: .06 
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I<<<<<< Cross Section: .672: (FN = AR.OH2) >>>>>> I 



<<<<<< Cross Section: .679: (FN = A R . O H ~ )  >>>>>> 
Q l =  370cfs WS1= 1745.97 

Manning-n Values: LOB: 0 - .07 CH: .069 . ROB: 0 - .07 
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<<<<<< Cross Section: .757: (FN = AR.OH2) >>>>>> 
Q1= 370cfs WS1= 1745.87 



<<<<<< Cross Section: .836: (FN = AR.OH2) >>>>>> 
Q1= 370cfs WS1= 1759.1 



<<<<<< Cross Section: ,916: (FN = AR.OH2) >>>>>> 
Q1= 370cfs WS1= 1775.1 8 



:<<<<< Cross Section: ,984: (FN = AR.OH2) >>>>>> 
Q1= 370cfs WS1= 1788.1 7 
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<<<<<< Cross Section: 1.013: (FN = AR.OH2) >>>>>> 
Q1= 370cfs WS1= 1796.22 





<<<<<< Cross Section: 1.039: (FN = AR.OH2) , >>>>>> I 



<<<<<< Cross Section: 1.061: (FN = AR.OH2) >>>>>> 
Q1= 270cfs WS1= 1807.68 
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1....."...................*................. 
HEC-2 WATER SURFACE PWPILES . V.r.ton 4.6.2; b y  1991 

RUN DATE 2WR9S TIME 14:51:05 . ............................................ 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 

..................................... 
HEC-2 WATER SURFACE PROFILES 

X X X  X X 
XXXXXXX XXXX X XXXXX WXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXWX 

....................................... 
U.S. A M  CORPS OF ENGINEERS 
HVWOWGIC ENGINEERING CWTER : 
609 KCW STRER. SUITE D 
DAVIS. CALIFOIWIA 95616-*b87 : 

(916) 756-1104 ....................................... 

THIS RUN EXECUTW 20(UR93 14:51:05 

T I  . Fountain Ht11s Nsrth FlS F11.: BAUIE.IH2 
T2 . For: FCDIC #92-04 By: GVSCE 135 DIP L FB 12-17-93 
13  - O~IWL/ICI.P.NS IOO-V..? Floodpl&in. R.vil.d: 03-29-95 
4 6R data taka" T r M  st.ri.0 mcld.1; r.c.tv.d 06 l u g  93 f- UW. 
15 - zoo sam1. 2 rt CI mapptng T l o m  by ~.nny ~.rt.l k p p t n g  on 8/29/91. 
76 * w i t h  surv.y s ~ n t r o l  by Andesan Nmlson 12-11-92. 
17 . Suppl*n.nt.l cross I.ctton data (GR 6 87) %*rv.y.d by ALS .I noted. 
18 . Sours. o f  100-yr Flewrat. Ira HEC-1 An.lyrts By GVSCE. 
18 . Ft1.s: EXlW-6.WI and EX100-Z4.M(1 
18 - x5 R.sords ar. Tram Hydrology R.poU. S.cttm 3.5. Tabl. Fa. 
TO ' Sp.ci.1 culv.rt routtn. us.d. Sub Critic.1 Analysis. 
T9 . Floedplain I t n i t s  are p l o t t e d  i t  .ash cross ..stion ustng s t a r t i n s  
19 . (SSTA) and andtng (ENDST) stat tons un1.s~ th." t s  tn.II.ctlv. f l ow arm. 
19 . or I e m f l t e t  -4th r0~0g(..phte contoun.  i n  whtch crs., th. contours '7. 

19 usad t o  p l o t  th. Tloodplatn. 
19 . No +%land .n*ly.ts n..d.d, due t o  dynunto n.tur. 07 t h a l w g .  e n t t n  r s h  
19  . b ~ t t m  1. i n  Tlo~dplatnlf1oodw.y. 

J1 ICHECK INQ NINV IOIR STRT UETRIC HVINS Q YSEL FQ 

0 2 0 0 0 0 0 0 1557.04 

J2NPROF IPLOT PRFVS XSECV XSECH FN ALWC IN CHNIW ITRACE 

1 0 -1 0 0 -1 0 0 0 

43 VARTABLE CODES FOR S W R V  PRINTWT 

150 101 110 115 200 

HEC-1 Conc.ntratton Point C549 

QT 2 3100 3100 
START H y d n u l t c a l l y  Sini1.r R.lsh AS2 

Sea E x h i b l t  1. h n n i n g ' s  n Value k p .  
NC 0.1 0.3 
NH 3 ,113 9946.9 ,125 10000 . I 2  10156.6 

ASHBROOI WASH Smction 2.095 
ET 9.1 9894.18 10100.99 

PAGE 2 

ASHBIIWK WASH S.ction 2.095 S t a R  WIth M E L  1557.04 f..t 
24-hr s t - m  con t ro ls  Q - 3100 CTS 

Floodplain 
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- -  ZWAR95 14:51:05 PAGE 4 

SC 2.02. 0 .9 2.63 0 4.5 
Add d4v.rt.d w.tr Tlo*  bask t o  8.lbo. wash. 

QT 2 720 720 

. . 
HEC-1 Cenc.ntr.tton Pofnt C648L: 24-hr s t o m  controls. 

Culv.rt MI0 I n l e t .  2-54" OIP (SECTIOW 3 Of SC WUTPNE) 
Pkotegnnntr ts  *see. loclt.6 28.8' U9str.m. (No El-. Adjust.) 
Bar. Ch.nn.1 El.u*tlens war. lo*.r.d t o  Culv-rt Invart  EL 1625.37 

Culvart n l 0  BT tnTo-tlon suw.y.d by Am. CL oT Fountatn H i l l s  B l r  
BT St.. 10000 - ALS ortgln.1 nuru.y St.. 3+5n 
BT sodad per Ttgur. 3.16 (HEC-2. S.pt 1sW) 
A=.- 100% mT *.f* flow 1s dir.u.d t o  0xror-d W..h. 

X I  0.782 18 9995.2 10013.8 122 122 
X2 

121.5 
2 1629.87 1631.02 

x 9  T" 

0 . 1  0.3 
3 .06 9969 ,045 1W05.6 .06 10220.8 

9.1 9949.01 
~ i a h t  bank t. non .rr.otttv. r l o ~  ar.1: H.W ~0d.d w.. 

rrem ST1 10200 t o  10220.8 0 EL 1635 
Culvert MI0 UP.tr.m: uP.nd.b Tlo*. (SECTIOW 4 OF SC RWTINE) 

0.796 19 9969 10005.6 MI 70 74.9 
1640.2 9839.6 1639.2 9885.1 1637.8 9940.8 1633.8 9948.8 1628.9 
1628.8 9069.0 15Z7.7 9978.7 1628.4 9985.1 1628.1 10000.0 1628.9 
1628.6 10017.7 1628.4 10039.7 1631.0 10019.0 1636.4 10059.4 1635.6 
1635.2 10156.7 1635 lOZQ0.2 1635 10215.4 1635 10220.8 

HEC-1 Conc.ntr.ttan Potnt C541 
1 

2 W R 9 5  14:51:05 PAGE 5 

-.- 
HEC-I Cono.ntr.tton Potnt CS41: 24-hr s t o m  controls. 

1.007 28 8973.6 10029.5 530 540 
1660.1 9769.1 1657.7 9786.8 1656.3 9806.7 
1654.1 9842.0 1653.9 9851.5 1653.5 9874.9 
1653.7 9939.5 1649.9 9948.7 1645.4 9964.5 
1645.7 9993.3 1645.3 10000.0 1646.0 10014.6 

APPENDIX E 
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START Hydraulteal ly  Simi lar  R..ch M 3 
s.. Exhibl t  1, knn ing 's  n Valu. h p .  

NH 3 ,065 9978.1 .035 10007.7 .065 10022.6 
ET 9.1 

PAGE 5 

G m -.A 

~ot.nti.1 erhlst.  Tor Tloadlng in t h i s  era., thus zon. A. 
XI 1.645 26 9983 10012.4 690 670 674.7 
GR 1727.3 9957.7 1715.2 9973.8 1716.5 9983.0 1715.6 9990.7 1715.4 10000.0 

OR 1717.0 10012.4 1717.9 10029.8 1718.3 10058.3 1716.7 10076.4 1717.6 10081.3 

GR 1717.6 10099.6 1716.5 10104.4 1718.9 10114.2 1719.3 10137.4 1718.9 10156.3 

GR 1718.3 10167.8 1718.9 10183.8 1720.6 10202.0 1720.2 10228.5 1720.0 10249.1 

GR 1719.6 10270.2 1718.9 10292.0 1718.8 10298.8 1720.9 10311.2 1721.4 10325.8 

GR 1729.4 10341.5 

NH 3 .065 9988.6 ,035 10011.8 ,055 10258.8 
E l  9.1 

~ot.nti.1 mrhtrt. for Tl-dtng i n  t h i s  ar... thus =on. A.  
~ n d  8.lboa w.sh (S.ction 1.716 4. Upp.m.t  5.cti.n oT Balboa Wash) 

XI 1.715 21 9968.6 10011.8 390 360 372.6 
GR 1735.7 9952.9 1734.6 9964.4 1721.5 9972.6 1722.4 

Floodplain 
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.......................... "...*.............*................................. ---.....*.*..* START H.sp.rul Wash END Balboa Wash .......*.... 

.I........... *.....*.............................................*..**....*... 
HEC-1 Cmc.ntratten Point C5W 

1 
2 W R 9 5  14:51:05 

QT 2 560 560 

START Hydr.ulisally Stai1.r b a c k  HE 1 
5.. Exhibit I, ilmnlng's n valu. k p .  

NH 3 .O75 9989.4 
CY - .  .05 10013.8 .075 10095.6 -. 

HEC-1 Conc.ntratk.n Pesnt CUO: 24-hr stoma sontrol.. ...*... *......*....*...................*............................*... - . . , . . . . START H..p.r~s Wash END Balboa Wash -..*...*.... 
- ........................**.................*........*.....*.*........... 

PAGE 7 

START Hydr~ultc.l ly Sini1.r Raach HE 1 
5.. Exhlbtt 1. W.nntngSs n v.1~. k p .  

X I  1.803 18 9989.4 10013.8 675 460 461.0 
OR 1746.9 9826.5 1746.4 9842.3 1738.0 9861.2 1735.4 9874.4 
GR 1734.1 9927.4 1734.7 9947.4 

1734.0 9898.2 
1733.5 9957.7 1734.6 9975.0 1734.7 9989.4 

GR 1732.1 10000.0 1733.8 10013.8 1734.0 10031.9 1733.8 10050.3 1732.8 10064.2 
WI 1732.4 10076.5 1734.9 10086.1 1743.6 10095.6 

1 
2 W R 9 5  14:51:05 PAGE 8 

HEC-1 Conc.ntratian Point C5380 

'27 2 4.50 450 

NH 3 .075 9981.8 .05 10010.2 .075 10051.7 
ET 9.1 

HEC-I Cons.ntr.tton Potnt C5380: 24-hr s t o m  centrals. 
c ~ i ~ . ~ t  638 [Mmstr.am: .ip.nd.d fie-. (SECTION 1 OF sc RWTINE) 

APPENDIX E 
Bal boatHesperus Wash HEC-2 Output HEC-2. Page 5 



Us. NC Rmsord t o  sa t  Contrastlon and Upenston Ce.fTlst.nts f o r  Cu1v.U. 

0.3 0.5 
3 0.075 9988.3 0.050 100C4.9 0.075 10078.2 

ET 9.1 9995.09 100013.01 
culv.rt 538 hrt1.t. 1-60" CUP (SECTICW 2 OF s c  WTINE) 

P h o t w n n n r t r t c  i..s. 1mc.t.d 20' Oomltr.ua. (No El.". Adjust.) 
X 1  2.198 28 9995.1 10000 1 W  130 135.0 
X11 10 1781.22 1781.22 

9.1 
Culv.rt 538 In1.t. 1-60" MP (SECTIm 3 OF X IMUTINE) 

Photognm.trtc xsec. 1as.t.d 8.7' U p s t r r m .  (No E1.v. Adjust.) 
BLS. Channel El.v.ttan* r r .  1a.r.d t o  Cu lve r t  1nv.U EL 1718.02 

c u l v a r t  538 BT tn fomt fon  supp1i.d by w. photo-D4sitir.d HE8 
Watr Sact. en I T  nor. or 1.'. p.r.ll.1 t o  2.229 and not on CL o? road 

Culvar t  538 0T c o d e  par i t g u m  3.16 (HEC-2. S I p t  1990) 
2.229 20 10003 10009 164.3 164.3 164.3 

2 1783.02 1788.24 

@.turn contr.ctisn and Exp.n.imn so.Tfist.nt. t o  No-1 

NC 0.1 0.3 
NH 3 .075 9989.7 .05 10007 .075 10148.9 

APPENDIX E 
Bal boa/Hesperus Wash HEC-2 Output HEC-2, Page 6 i 
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HEC-I Conc.ntntion Point C537 

OT 2 350 350 

W 3 ,075 9 N . 5  .05 10008.6 .075 10057.8 
ET 9.1 9961.25 10028.96 

HEC-I Cons.ntration Potnt C537: 24-hr s t o m  control.. 
Xl 2.555 I 5  9983.5 10008.6 400 405 401.8 
OR 1840.3 9923.1 1839.7 9928.8 1835.9 9940.3 1830.6 9957.8 1827.1 9964.2 
GR 1827.1 9983.5 1825.8 9995.9 1826.8 10000.0 1826.8 10005.7 1827.4 10008.6 
GR 1827.5 10027.2 1832.4 10034.3 1838.5 10045.3 1840.5 10054.7 1841.3 10057.8 

PAGE 

HEC-I Conc.ntr.tton Point C5361 

NH 3 .075 10015.3 .05 10063.7 .075 10303.2 
E l  9.1 ..*.*...........**........ DUI 36 e......... "................ 

HEC-1 C536 Storag. Wut. R ~ t t n g  Cum. USLL - lW3.3  7e.t 
HEC-I C636 Inflow Wdydregraph 9 - 2590 efs 
R.f.r.nc.: HEC-I outpvt fi1.: EX.100-6.W1 

APPENDIX E 
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9933.08 10227.89 

PAGE 12 

SECW DEPTH NSEL CRIW WSEU EG HV HL OLWS L-BWK ELEV 

Q PWB QCH QRO8 ALW ACH ARDB VOL TVA R-BANK ELN 

TIME VLOB VCH VRD8 XNL XNCH XNR YTN EWlN SSTA 
SLOPE XLOOL XLCH XW8R ITRIAL IDC ICONT COrUR TOFUID ENDST 

CCHV- AIOOCEHV- .300 
1490 NH CARD USED 
*SECHO 2.095 

ASHBMXIK WASH Saction 2.095 S t a r t  w f t h  NSEL 1557.04 l*.t 
24-hr a t o m  con t ro ls  Q - 3100 07s 

2.095 5.14 1557.04 1555.57 1557.04 1557.60 .36 . 00 .OO 1553.20 

3100.0 482.8 1228.6 1388.6 114.7 234.2 303.4 .O .O 1553.60 

.OD 6.21 5.25 6.58 .I13 .I25 .I20 ,000 1551.90 3894.18 
.027035 120. 151. 140. 0 I S  0 .OO 206.81 10100.99 

1490 NH CARD WED 
'SECHO ,131 

HEC-1 Canc.ntratlsn Polnt  C549L; 6-hr s t o m  con t ro ls .  
STREAN DISTWCE I N  MILES ABOVE CONFLUENCE WITH ASHBIMOK WASH. 

1490 NH CARD USED 
.SECNO .246 

3301 HV CHANGED MORE THAN HVlNS 

APPENDIX E 
Balboa/Heoperus Wash HEC-2 O u t p u t  HEC-2. Page 8 4 
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3302 WARNING: CONVEYANCE CHANGE WTSlOE OF ACCEPTABLE IUNGE, W T l O  - . 3 4  

SECNO DEPTH M E L  CRIW WELK EG W 
Q 

HL 
QLOB QCH 

OLOSS L-BWK ELF+ 
QR08 ALOB A W  A m 1  

TIME 
VOL 

VLOB 
WA 

VCH 
R-8WK ELEV 

VROB XNL XNCH XNR VTN E W l N  SSTA 
SLOPE XLOBL XLCH XLO8R ITRIAL IDC lCDWT CORIR TOWlD ENDST 

1490 NH CARD USED 
-SECNO ,364 

3 3 0 1  HV CHWGW eDRE TWW HVlNS 

3302 WARNING: COWVEYANCE W E  WTSIDE OF ACCEPTABLE RANGE, KRITlO - 2.54 

1490 NH CAW USED 
.SECNO .482 

3301 nv cnuroro m a E  nuw HVINS 

7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLMEO 

.452 2.26 1597.96 1597.96 .W 1598.79 .B4 11.22 
1130.0 4 569.1 526.2 5.5 83.8 65.7 16.8 

.18 1595.90 

.14 6.29 6.79 8.01 ,070 .On0 .070 
6.4 lS96.60 

,000 1595.70 9 9 e . 3 3  
.064009 620. 623. 610. 0 I1 0 - 0 0  92.51 10074.85 

1490 NH CARD USED 
.SECNO .608 

3302 WARNING: CONVEYANCE C W G E  WTSlDE OF ACCEPTABLE RANGE. KRATM - 2.69 

HEC-1 Conc.ntration P o i n t  C548: 6-hr storm s o n t r o l s .  
START Hydrau l l s . l l y  Slmi1.r Rmash a 

S.. E x h l b l t  1. I).nnins'* n Yalu. I)... 

1490 NH CARD USED 
1 

29WR95 14:51:05 

SECNO DEPTH CYSEL CRlW YSELK EG HV HL 
Q Q W 8  QCH P W 8  ALOB ACH ASS6 VOL W A  

0- L-8WK ELEV 

TIME 
R-BWK ELEV 

VL08 VCH VWB XNL XNCH XNR WTN E W l N  5STA 
SLOPE X L O ~ L  XLCH XWIR ITRIAL IDC ICONT CORAR TOWID W I T  

7185 U I N I M M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

HEC-1 C o n c e n t r a t i o n  h i n t  C 5 4 6 ~ :  2 L h r  stern 

CCHV- ,300 CEHV- ,500 
1490 NH CARD USED 
V E C W  .759 
7185 M l N I M l l  SPECIFIC ENERGY 

Fl o o d ~ l  a i n  

RWTINE) 
5.79 
21.6 
.a00 

.oo 

APPENDIX E 
Bal boa/Hesperus Wash HEC-2 Output 
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3720 CRITICAL OEPTH ASSUMED 
c u i v a r t  n l o  out1.t. 2-56" 

Phot-agrm.tric x%.c. 1oc.t.d 
.759 1.04 1624.81 1624.81 

335.0 140.6 59.3 135.1 
.21 5.12 6.58 5.11 

.037875 155. 161. 255. 

W (SECTION 2 OF SC ROUTINE) 
If' 0owo.tr.un. Bo t t  .I." .dj".t.) 

.OO 1625.26 .45 4.38 
27.5 9.0 26.3 21.8 
.054 .045 .061 ,000 

0 8 0 . 00 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFP ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO 
2 ,024 .SO 2.53 . 00 4.50 .OO 121.50 2 3 1625.37 1623.77 

CHAW 2 - CORRUC4TEO METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FRMI FILL 

5140. NORPAL OEPTH EXCEEDS CULVERT HEIGnT 
1490 NU CARD USED 
.SECNO .782 

SPECIAL CULVERT INLET CMITROL + WEIR F W .  EG - 1533.67 

3302 WARNING: MNVEVANCE CHANGE WTSIOE OF ACCEPTABLE M E ,  KRATID - 34.61 

1 
2 W R 9 5  14i51:05 PAGE 16 

SECHO OEPTH W E L  CRIV+ WELK EG HV HL OWSS L-BWK ELEY 
Q PLO6 PCH PRO0 ALOE ACH ARQB VOL lWA R-BWK ELEY 
TIME VWB VCH VR06 XNL XNCH XNR YIN ELMIN SSTA 
SLOPE XWBL XLCH XLOBR ITRIAL IDC ICMIT COIUR TOWID €NOST 

SPECIAL CULVERT 

EGIC EGOC H4 WEIR PCULV VCH ACULV ELTRO WEIRLN 
1633.90 1632.44 8.41 397. 328. 1.538 31.8 1631.92 106. 

HEC-I Cons.ntr.tion Point  C548L: 24-hr s t e m  con t ro ls .  
Culu.rt MI0 1nl.t. 2-54" CMP (SECTION 3 OF sc ROUTINE) 

Photognna.tric rs.s. 1M.t.d 26.8' Up.t~..n. (No El.". Adjust.) 
Bas. Channel El.vation. rnr. 1ornr.d t o  C u l v w t  Inv.rt EL 1625.37 

Culv.rt MI0 BT i n f o m t l o n  surv.y.d by ALS. CL eT Fountain H i l l .  81" 
BT St.. 10000 - ALS arlgtn.1 lurv.y St.. 3.50 
BT rtgur. 3.16 (~Ec-2. sapt 1990) 
Assum 100% sl weir  fla i s  d4v.rt.d t o  Oxford Wash. 

,782 8.34 1633.64 .OO .OO 1633.67 . 02 8.41 
720.0 273.1 253.4 193.5 283.7 154.7 196.4 22.8 

.24 .96 1.64 .99 ,060 .045 .OM .OM 
.000146 122. 122. 122. 2 0 0 . 00 

CCHV- ,100 CEHV- .300 
1490 NH CARD USE0 
*SECNO ,796 

3302 WARNING: CMIVEYANCE CWGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - .67 

Right  bank 1% non .ff.stir. f 1 w  are.: Hard cod-d WI's  
T v m  STA lo200 t o  10210.8 O EL 1635 

c u l v e r t  HI0 Upstr..n: upandad f low. (SECTION 4 OF SC WTINE) 
,796 5.95 1633.65 1629.85 .OO 1633.69 .M .02 .M 1628.80 

720.0 91.6 358.5 269.8 79.7 197.5 217.5 23.7 9.5 1628.90 
.25 1.15 1.82 1.2s . WO ,045 .060 .WO 1627.70 9949.01 

.000321 a0. 75. 70. 2 I 4  0 .OO 106.25 10055.26 

1490 NH CAR0 USE0 
.SECNO ,905 

3301 HV CHANGE0 MORE THAN WINS 

7185 MINIHUn SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

.905 2.33 1638.93 1638.93 .OO 1639.50 .S7 .59 .19 1637.50 
720.0 136.1 506.3 77.5 35.7 68.0 20.0 27.9 10.8 1637.70 

.28 3 . a ~  7.45 3.87 .050 .045 ,060 ,000 1535.50 9949.59 
.021619 560. 577. 590. 0 18 0 .OO 89.58 10033.17 

SECNO DEPTH CWSEL CRIW -ELK EG HV nL OLDSS L-BANK ELEV 

Q QL08 PCH QRO6 ALOB ACH bRO6 VOL TVA R-BANK €LEV 

PAGE 17 
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TIME VWB VCH VROB XNL XNCH XNR WTN 
SWPE XLOBL XLCH XLOBR ITRIAL IDC ELWN SSTA ICON1 CORAR TOW10 MDST 

1490 NH CARO USEO 
.SECNO 1.007 

HEC-I Conc.ntr.tton P d n t  C341: 24-hr s t e r n  s o n t r o l s .  
1.007 2.47 1647.77 1647.39 .OD 1610.18 .4Z 8.55 .03 1646.80 
660.0 86.3 561.2 2 26.0 103.4 7.0 29.4 

.31  11.9 1646.70 
3.45 5.43 1.78 . a 0  . 045 ,060 

.011922 530. 539. 540. 5 11 0 .OW 1645.30 9956.19 .OO 86.48 10042.67 

1490 NH CARD USED 
.SECNO 1.105 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWE0 

1.105 2.97 1658.77 1658.77 
660.0 205.7 420.1 34.2 

.33 3.60 7.43 2.55 
.01B685 500. 515. 520. 

I 4 9 0  NH CARD USE0 
.SECNO 1.223 

3265 DIVIDE0 F L W  

START W d n u l t e a l l y  Stmr1.r ~.ach IU 3 
SN E x h l b l t  1. k n n t n g ' .  n Value  hp. 

1.223 2.38 1671.08 1670.83 .00 1671.40 .32 11.98 .03 1671.60 
660.0 594.7 63.7 1.5 130.6 14.4 .8 32.9 

.37 14.7 1669.80 
4.55 4.43 1.91 ,065 .035 .D65 

.020324 610. 
.OOO 16ES.70 9647.17 

625. 600. 5 1 9  0 .DO 134.63 10008.95 

1490 NH CARD USEO 
.SECNO 1.302 

3265 OIVIDEO F L W  

SECMO DEPTH m E L  CRIVS -ELK E b  HV HL OLOSS L-BANK ELEV 
QLOB QCH 

?,ME 
QROB AWB ACH AWB VOL N A  

VLOB VCH 
R-RbNK ELEV 

VWB XNL XH XNR WTN E M I N  SSTA 
SWPE XLOBL XLCH XWIR ITRI&L IDC XCfflT CORAR TORlID ENOZT 

1490 M( CARO USEO 
.SECNO 1.393 

3265 DIVIDED F L W  

1490 NH C A m  USED 
.SECNO 1.517 

3255 DIVIDED F L W  

3302 WARNING: CMlVMANCE CHIHGE WISIOE OF ACCEPTABLE W G E ,  KRATIO - 1.86 

1490 NH CARO USEO 
. S E W  1.645 

3265 DIVIDED F L W  

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

P o t e n t l a 1  a r h t s t s  f o r  f l o o d r n g  t n  t h i s  .r*., t h u s  =en. A. 

Floodplain 
APPENDIX E 

BalboaIHesperus Wash HEC-2 Output 
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1490 NH CARD USED 
l E C W  1.715 

1 
2IYU\R95 14:51:05 

SECNO DEPTH WSEL CRlYS YSELK EG HV HL OLOSS L-BANK ELEV 
0 PLOB M H  QaoS ALOO ACH AROB VOL N A  R-MMK ELEV 
TIME VLOB VCH VROO XNL XNCH XNR YTN E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IM I C W T  CORAR TOW10 ENDST 

.- 3265 DIVIDED FLCU 

7185 M I N I M l l  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIIED 

~ot.ntt.1 e r h l s t s  ?or i l o o d t n g  i n  t h l s  *ma, t h u s  zone A. 
End 8albo. Wash (S.stton 1.715 I s  Upp.mst S e c t t o n  o f  Balboa Wash) 

1.715 2.84 1724.34 1724.34 .OO 1725.17 .03 4.98 .05 1722.W 
660.0 180.9 417.2 61.9 38.3 40.4 24.8 42.2 23.7 1723.W 

.52 4.73 8.62 2.50 ,066 .0as .065 ,000 1721.50 9970.82 
.015596 390. 373. 360. 0 8 0 . W 78.08 10145.41 

1490 NH CARD USED 
.SLEW 1.803 

3265 DIVIDED FLOV 

3 3 0 1  HV CHANGED EORE WAN HVINS 

3302 YARNING: CONVEYANCE CHWGE OUTSIDE OF ACCEPTABLE RIIIQE. KRATIO - . 6 6  

HEC-1 Conc.ntr.tton P o i n t  CSW: 2 C h r  s t o m  a o n t r o l s .  ........................................................................ ......... ....-... START H.sp.ru. Wash EM) 6.lbo. Wash -. ........................................................................ 

1490 NH CARD USED 
.SECNO 1.858 

3265 DIVIDED F L W  

1 
Z 9 M R 9 5  14:51:05 

SECNO DEPTH M E L  C R M  USELK EG HV HL OLOSS L-BANK ELEV 
o auIB om a m  ALOE ACH AWE VOL NA &BANK ELEV 
~ I M E  VLOB VCH VIM8 XNL XNCH XNR YTN E W l N  SSTA 
SLOPE XLOBL XLCH XLOUR ITRIAL IM I C W T  COPAR TOWID ENOST 

3302 YARNING: COHVCYANCE CHANGE WTSIOE OF ACCEPTABLE W E ,  KRATIO - 1.a 

1490 NH CARD usro 
.SECNO 1.947 

3265 DIVIDED F L W  

7185 MINI IUU SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

1.947 3.59 1748.69 1748.69 .00  1 7 4 9 . U  .74 8.03 .16 1747.50 

Floodplain 
APPENDIX E 

BalboalHesperus Uash HEC-2 O u t p u t  
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I 4 9 0  NH CARD USED 
'SECNO 1.990 

3265 DIVIDED F L W  

1490 NH C A N  USED 
.SECW 2 . W  

PAGE 21 

SECNO DEPTH N S E L  C R M  WELK EG HV HL 
Q QWB W H  QROB A100 ACH 11100 VOL WA R-BWK ELEV 

OWSS L-BWK ELEV 

TIME VLOB VCH VROB XNL XNCH M R  W N  E M I N  SSTA 
SWPE XWBL XLCH XLWR ITRIAL IM ICM(I COIUR TOWID ENDST 

1490 NH CARD USED 
VECNO 2.173 

3302 WAUNINQ: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE , ? W E ,  KIUTIO - .57 

HEC-1 Conc.ntr.tlen P o i n t  C 5 W :  21-hr s tam eant-7. 

CCHV- .300 CEHV- ,500 
1490 W CARD USED 
*SECNO 2.198 

3301 HV CHANGED WRE THAN HVINS 

7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH U S M D  

3495 OVEWANK AREA ASSUWED NOH-EFFECTIVE, ELLU- 1781.ZP ELREA- 1781.22 

C u l v s r t  538 O u t l e t .  3-60" UIP (SECTION 2 OF SC RWTINE) 
P h o t o g r ~ m t r t s  isas.  1osat.d 20' D o * n s t r r u .  (No El.". Ad jus t . )  

2.198 6.43 1780.33 1780.33 .00 1763.55 3.22 3.26 
450.0 

1.27 1773.90 
.O 450.0 .O .O 31.3 .O 49.4 29.6 1774.00 

.66 .OO 14.W . W  ,000 .050 .OW .OOO 1773.90 9995.10 
.0198(0 140. 135. 130. 0 1 7  0 .OO 4.90 lOOW.00 

SPECIAL CULVERT 

SC N N O  CUNV ENTLC COFQ RDLEN RISE SPAN N L V W  CURT SCL 
I 

ELCHU ELCHD 
,024 .SO 2.63 . 00 5.W .OO 1S4.00 2 3 1778.02 1775.76 

CHART 2 - CDRRUMTED METAL PIPE CULVERT 
SCALE 3 - PIPE PWECTING F m  F I L L  

6140. H O W L  DEPTH EXCEEDS CULVERT HEIWT 
5130. EGIC- lsOP.73..WV BE T m  LARGE I F  INLET CONTROLS. 
5135, EGOC- 1804.76 ..MY BE TO0 L A W  I F  WTLET CONTROLS. 
1490 NH CARD USED 
%ECW 2.229 

SPECIAL CULVERT INLET CONTROL WEIR FLW. EG - 1790.48 
1 

2 W R S 5  14:51:05 

SECW DEPTH WSEL CRIW WSELK EG HV HL 
Q 

OLOSS L-BWY ELEV 
QLOB QCH QROB AWB ACH 16.30 VOL W A  

TIME 
R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR W N  E W I N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IM ICONT CORAR TOWID ENMT 

APPENDIX E 
Balboa/Hesperus Wash HEC-2 O u t p u t  
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3265 DIVIDED FLOW 

3301 HV CWGEO WRE THAN HVINS 

3302 WARNING: CONVFiANCE CWNLE WTSIDE OF ACCEPTABLE W G E ,  KRATIO - 10.75 

SPECIAL CULVERT 

EGIC EGOC H4 WEIR QCULV VCH ACULV ELTRO WEIRW 
1809.73 1804.76 6.93 190. 2 6  2.090 19.6 1788.24 132. 

Culvar t  538 1nl.t. 1-60" CUP (SECTION 3 OF SC RWTINE) 
Photogr .mtr is  xl.s. 1oc.t.d 8.7' Upstr.... (NO El.". Adjust.) 

8.1. Ch.nn.1 El.v.tiens r r .  1-r.d t o  Cu lvs r t  I n r s r t  EL 1778.02 
Culver t  538 BT i n l o n u t i o n  rupp1i.d by W. Photo-0tsitlr.d HE8 

w.ir Sact. on BT nor. or 1.s. p.r.ll.1 t o  2.229 mnd n o t  on CL o l  ro.d 
Culv.rt 538 BT cadod par figur. 3.16 (HEC-2. Sapt 1990) 

2.229 12.43 1790.45 . 00 .OO 1790.48 .03 5.93 . 00 
450.0 201.8 155.8 92.4 230.2 74.6 120.1 50.2 29.9 

.69 .8E 2.09 .77 .071 .a50 ,064 .OOO 1778.02 
.000172 164. 154. 164. 2 0 0 .OO 128.41 

ccnv- ,100 CEHV. ,300 
1490 Nn CAR0 USED 

ROUTINE) 
.01 

50.7 . 000 
.DO 

1490 NH CARD USED 
'SECHO 2.332 

3302 WARNING: CONVEYANCE CWGE WTSIOE OF ACCEPTABLE W E .  KRATIO - .25 

SECWO 
Q 
TIME 
SLOPE 

DEPTH 
QLDB 
VLOB 
XLO8L 

M E L  
QCH 
VCH 
XLCH 

CRIWS 
QWB 
VRDB 
XLDBR 

WSELII 
ALOE 
XNL 
ITRIAL 

EG 
ASH 
XNCH 
IDC 

HV 
AROl 
XNR 
ICOWT 

HL 
VOL 
WTN 
CORAR 

I490 Nn CARD USED 
*SECWO 2.418 

3301 HV CHANGED WORE THAN HHVINS 

7185 llINIMlM SPECIFIC ENERW 
3720 CRITICAL DEPTH ASSUIIED 

2.418 1.98 1797.08 1797.08 .OO 1797.77 .69 2.20 .19 

490.0 .O 490.0 .O .O 73.3 .O 66.5 31.5 
.79 .OD 6.68 .OO ,000 .056 .On0 ,000 1795.10 

.041422 435. 468. 445. 0 11 0 .OD 52.98 

1490 NH CARD USED 
.SECNO 2.493 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE W E .  W T I O  - 1.69 

1490 NH CARD USED 
.SECHO 2.579 

3301 HV CHANGED WRE THAN HVINS 

7185 UINIWM SPECIFIC ENERGY 

Floodplain 

APPENDIX E 
Bal boa/Hesperus Wash HEC-2 Output 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
EWJT 

1790.20 
1790.40 
9957.80 

10030.54 
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3720 CRITICAL DEPTH ASSWlED 

SECNO DEPTH NTEL C U M  WSELK EG HV HL 
9 

OLOSS L-BWK ELN 
9LOll WH QUOB ALOB ACH AROB VOL WA R-0ANK ELEY 

TIME VLOB VCR VUQl XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XWBL XLCH XLOBR ITRIAL IDC l C M n  COIUR TOWID ENWT 

1490 NH CARD USED 
"SECNO 2.655 

3301 HV CHANGED MORE THAN n v m s  

3302 WARNING: CONVEYANCE W E  OUTSIDE OF ACCEPTABLE WGE, KIUTIO - 1.75 

HEC-1 Conc.ntr.tton Petnt C537: 24-hr * t o m  con t ro ls .  
2.695 1.92 1828.72 1828.20 .W 1828.94 .2Z 9.71 
350.0 

.07 1827.10 
90.3 202.9 56.8 33.6 45.3 24.6 58.9 

.86 2.69 4.48 2.31 .075 ,050 .a75 .OOO 1826.80 9961.25 
32.9 1az7.w 

.010349 4W. 402. 405. 7 11 0 .OO 67.71 10028.96 

1490 NH CARD USED 
*SECNO 2.729 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTAOLE W C E .  KIUTIO - .51 

1490 NH CARD USE0 
-SECNO 2.792 

3302 WARNING: CONVEYANCE CHANGE DUTSIOE OF ACCEPTABLE W E E .  K O  - 1.62 

1490 NH CARO USED 
-SECNO 2.849 
7185 IlINlHUH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

2.W9 1 6  1850.66 1850.56 '00 1851.28 .71 6.01 .04 1849.30 
350.0 43.0 252.3 54.7 11.8 33.0 15.2 60.6 34.2 I W . 4 0  

.91 3.66 7.65 3.60 ,075 .050 .075 ,000 1 ~ . 4 0  9972.78 
.028831 310. 298. 290. o 19 a .OO 42.55 10015.33 

S E W  OEPTH NTEL CRIYS USEU EG HV HL 
9 

OLOSS L-WNK ELEV 
a L m  ~ C H  awn ALOB ACH ARW VOL WA R-BWK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WN ELWIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL XDC ICDHT CORAR TOW10 EWST 

1490 NH CARO USED 
.SECNO 3.030 
WATER EL-X5 CARD- 1883.300 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE WGE.  KRATIO - -.... ............ '............. QA,, 36 *.................+......... 
HEC-1 C536 st or.^. Rwt. R-t ing Curve M E L  - 1883.3 feet 
HEC-1 C536 Inf low Hf l ro~raph  9 - 2590 cl. 
R-f.r.nc.: HEC-1 OvtpUt F11.: U I 0 0 - 6 . M 1  

(6-hr s t o m )  
3.030 13.10 1883.30 1872.64 .00 1883.31 .01 .06 -07 1871.90 

2590.0 268.7 2035.2 2 1  555.2 2.66.8 548.3 100.1 39.0 1872.10 

F l o o d p l a i n  

APPENDIX E 
Bal b c a / H e s p e r u s  Wash HEC-2 Output 
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1490 NH CARD USED 
.SECNO 3.105 

3265 DIVIDED FLW 

3301 HV CHANGED HDRE THAN HVINS 

7185 MINIMM SPECIFIC ENERGV 
3720 CRlTICAL DEPTH ASSWED 

3.105 6.04 1886.24 1885.21 .OO 1887.18 .94 .07 .28 1883.30 
2590.0 366.3 1249.11 974.9 70.5 1 2 1 .  251.6 118.5 41.9 leaZ.90 

1.27 5.18 10.29 3 .m .075 ,052 ,075 ,000 1880.20 9958.50 
.016618 395. 394. 415. 0 15 0 .00 224.24 10185.51 

1490 NH CARD USED 
.SECNO 3.187 

7185 MINIMM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMW 

1 
29MR95 14151:05 

SECNO DEPTH WSEL CRIVS YSELK EG HV HL OWSS L-BANK ELRl 
9 QLO8 9CH 9gn ALOE AW AWB VOL N A  R-BWK ELEV 
TIME VLOB VCH vmn WL XNCH XNR WN EWIN s n r  
SWPE XLOBL XLCH XWIR ITRIAL IDC ICQNT CORAR TOW10 EMST 

1490 NH CARD USED 
*SECNO 3.275 

3265 DIVIDED FLOW 

7185 MINIMM SPECIFIC ENERGV 
3720 CRITICAL DEPTH ASSWED 

3.275 4 . 2  1905.92 1965.92 .W 1906.90 .W 6.93 .01 1902.20 
2590.0 185.4 1856.6 5W.O 75.5 203.5 1 127.9 47.1 1902.10 

1.31 2.46 9.12 3.74 .075 ,052 ,075 .OOO 1901.10 9866.60 
.014309 450. 463. 160. 0 8 0 .OO 258.73 10143.13 

1490 NH CARD USED 
.SECNO 3.349 

3302 WARNING: CONVEYANCE CWGE WTSIOE OF ACCEPTAIILE WE. KRITID - .68 

Fountain H i l l s  North FIS 
For: FCCWC 192-04 By: GVSCE 135 
Balboa/H..p.rus 100-Year F1wdw.y 
GR data taka" T r a  st.r.0 nodal; r.c.iv.d 05 Aug 93 Tron IW. 
zoo scar. 2 T t  CI  mpp lng  T l o m  by K.nny A.ri-1 k p p l n g  on 8/29/91. 
w t t h  ww.y con t ro l  by And.rson Nelson 12-11-92. 
Suppl.n.nta1 cross saction dat. (GR L BT) ruw.y.d by ALS as n0t.d. 
sourc. of 100-yr F l o w a t e  f ~ a  HEC-I An.lysi* 8y GVSCE. 

Fi1.s: EXlW-6.W1 and EX10O-P4.CU1 
X5 R.serd. *r. from H y d r o l w  R.port. S.sttcn 3.5. T.bl. F8. 
Sp.ci.1 culv.rt routfn. usad. Sub Crttis.1 An.ly=l*. 
F loodpla in l i m i t s  .r. p l o t t e d  a t  ..~h ere.. sec t ton  u s i n g  s t a r t i n g  
(ssm) .nd ."ding (ENDST) s ta t ions  un1.s. t h e m  i s  in.fr.etiv. T;OW am. 
OF a e o n f l t e t  w i th  topogr.phis canteurs. i n  whish c..., th. Eontours -7. 

usad t o  p l e t  t h e  Tloedpl.in. 
NO i s land  m.1y.t. n..d.d. du. t o  d y n u t s  natur. o f  t h a l r g .  a n t i n  w.sh 
b o t t m  1% I n  Tl~odpl~ in/ f loodw.y.  

F1 oodplain 
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J1 ICHECK INQ NINV IDIR STRT METRIC HVINS . USEL FQ 

0 3 0 0 0 0 0 0 1557.04 

52 NPRDF lPLOT PRfVS XSECV XSECH FN ALLW IBU CHNIW ITRACE 

S E W  DEPTH NOEL CRIWS WSELK EG HV 
Q 

HL 
QWB qU( 

OLOSS L-8ANK ELEV 
QWB AW8 ACH AROB VOL N A  

TIME VW8 vcn R-8ANK ELEV 
VW8 XNL XNCH XNR WN EWIN SSTA 

SWPE X W ~ L  XLCH XWBR ITRIAL IDE IWNT COWR TOW10 ENOST 

CRITICAL OEPTH TO BE CALCULATED AT ALL CROSS SECTIOlS 
0 

3470 ENCROACIWENT STATIWS- 9894.2 10101.0 TYPE- 1 TAROET- 206.811 
ASH8RWK WASH S.ct ion 2.095 S t a r t  ~ 4 t h  NZEL 1557.04 rea t  

24-hr s t o m  c o n t ~ 0 1 s  Q - 3100 sf. 
2.095 5.14 1557.04 1555.57 1557.04 1 U 7 .  W .36 . 00 .DO 1553.20 

3100.0 W . 8  122B.5 1388.6 114.7 234.2 303.4 .o . 00 4.21 5.25 8.58 ,113 .I25 .I20 ,000 1551.90 .O 9a94.18 1553.50 
.027035 120. 151, 1W. 0 18 0 .OO 206.81 10100.99 

1490 NII CARD USED 
WECNO ,131 

3470 ENCWCWENT STATIWS- 9956.9 10072.3 TYPE- I TARGET- 115.470 
HEC-1 Concantration Point C549L: 6-hr s t o m  eent ro ls .  

STREW DISTANCE IN MILES A W E  CONFLUENCE WITH AWB- WASH. 
START Hydr.ulis.11~ S im i la r  R.mch M 1 

5" Exh ib i t  1. Mannins's n Value Map. 
. I 3 1  5.02 1567.42 1565.88 1567.42 1567.60 .18 10.19 .02 1564.70 

1130.0 W I . 9  658.5 69.6 132.8 175.0 27.6 7.1 2.3 1563.60 
.05 3.03 3.74 2.52 .070 .080 .070 ,000 1562.40 9956.87 

,006213 605. 619. 660. 5 20 0 .OO 115.47 10072.34 

1490 NH CARD u s m  
'SECW .Z46 

3301 HV CHWGED MORE THW HVINS 

3302 WARNING: CWVEYANCE CHbNGE OUTSIDE OF ACCEPTABLE WGE,  KRIITIO - .34 

3470 ENCROACWNT STATIWS- 9953.5 10V38.6 TYPE- 1 TARGET- 85.069 
,246 2.46 1575.46 1575.35 1575.46 1576.26 . W  8.47 .I9 1573.80 

1130.0 442.9 5 4 . 7  45.4 63.4 86.3 6.3 10.6 3.7 1573.00 
.07 6.98 7.43 5.47 ,070 .OED ,070 ,000 1573.00 9953.49 

.OSU121 600. 611. 610. 3 I 4  0 .OO 85.06 10038.55 

SECNO DEPTH NSEL CRWS USELK Eb HV HL 
Q qL08 QCH PRO8 ALOB ACH AROB YOL WA 

OLOSS L-BANK ELEV 

TIME VW8 VCH V W  XNL Urn XNR WTN EWlN SSTA 
R-8ANK ELN 

SLOPE XLOBL XLCn XLOBR ITRIAL IOC ICWT CORAR TOW10 ENOST 

1490 NH CARD USE0 
.SECNO ,364 

3301 HV CHWGED MORE THAN HVINS 

3302 WARNING: CONVEVANCE CMANGE WTSIDE OF ACCEPTABLE M E ,  KRATIO - 2.55 

3470 ENCWACHHENT STATIWS- 9982.9 10079.8 TYPE- 1 TARGET- 96.909 
,364 3.87 1586.87 1585.42 15W.87 1587.12 .25 10.81 .06 1584.80 

1130.0 10.8 438.1 681.1 5.7 110.1 168.4 13.7 5.0 1583.70 
.12 1.91 3.98 4.04 ,070 ,070 .070 .OD0 1S&1.00 9982.94 

.008462 620. 622. 615. 7 5 0 .OO 96.91 10079.85 

F l o o d p l a i n  
APPENDIX E 

BalboaIHesperus Wash HEC-2 Outpu t  
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1490 NH CARD USED 
.SECm) ,482 

3301 HV CWNGED HORE WAN HVINS 

7185 nINIHEl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHEO 

3470 ENCROACHYENT STATIOHS- 9982.3 10074.8 TYPE- 1 TARGET- 92.520 
,482 2.26 1597.96 1597.96 1597.96 1598.79 .a4 11.20 .18 1595.90 

1130.0 34.7 569.1 526.2 6.6 83.9 65.7 16.8 6.4 1596.60 

. I 4  5.29 6.79 8.00 .070 .OW .070 .OW 1596.70 9982.33 

.063980 620. 623. 610. 0 11 0 .00 92.52 10074.85 

1490 W CARD USED 
*SECW .608 

3302 WAUNING: COHVEYWCE CWNGE WTSIDE OF ACCEPTABLE WGE.  KMTIO - 2.69 

3470 ENCROACWENT STATIOHS- 9940.9 10045.0 TYPE- 1 TARGET- 95.091 
HEC-I Cenc.ntration Polnt C548: 6-hr s t o m  c o n t m l s .  
START Hydr.ul4c.lly Slml1.r Reach M 2 

S.. E x h i b i t  1, Iknnjng'. n Valu. b p .  
.608 4.58 1603.78 1609.14 1609.78 1610.27 .b9 I1.U .03 1607.80 

1040.0 131.5 687.3 221.1 43.3 106.5 61.4 19.6 7.8 1606.90 
.17 3.04 6.b5 3.60 ,060 .OM .060 .000 1605.LO 9949.90 

.007487 665. 667. 650. 7 l b  0 .OO 96.07 10044.07 

SECW OEPTH NSEL C R M  WSELK EG HV HL OLMS L-BUOK ELEV 

Q QLOB QCH QRDB AL08 ACH ARDD VOL N A  R-DWK ELEV 
TIME VLOB VCH VRDB XNL XNCH XNR WTN EMIN SSTA 

SLOPE XLOBL xLcn XWBR ITRIAL IDC ICMIT COWR TOPVIO ENOST 

1490 NU CARD USED 
.SECNO .728 

3266 DIVIDED FLW 

7185 MINIWUW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3170 EWCnOaCWENT STATIONS- 9998.1 10043.3 TYPE- I TARGET- 63.261 . .. 
HEC-I Conc.ntr.tion Point CS40L: 24-hr s t e r n  con t ro ls .  

Q - Q(CS48L) - Wir - 720 - 305 - 335 sf. 
c u l v a r t  n l o  Dornstr.~: .zpand.d flew. (SECTIW 1 

.728 2.07 1619.77 1519.77 1519.76 1620.36 
335.0 2.7 290.9 41.1 1.2 U . 7  

.ao 2.32 6.51 2.93 .om .a45 
.020751 540. 631. 615. 0 14  

CCHV- ,300 CEHV- ,500 
1690 NH CARD USED 
.FFCUn -7511 - - -. .- . - - 
7185 MINIWUW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACWMT STATIONS- 9970.2 10039.8 TYPE- 1 TARGET- 69.630 
C u l v w t  HI0 0utl.t. 2-54" CMP (SECTIMI 2 OF SC RWTINE) 

Photogr.nntric n.ci 1ocat.d 13' Oo*n.tr.u. B o t t  a1.v mdjult.)  
,759 1.03 1624.80 1626.80 1624.81 1625.26 .45 4.34 .04 

335.0 140.6 59.3 115.1 27.5 9.0 26.4 21.8 9.1 

.Z1 5.12 6.59 5.11 .064 .0b5 .051 ,000 1623.77 

.03802b 155. 161. 155. 0 8 0 .OO 69.63 

SPECIAL CULVERT 

SC CUW CUNV ENTLC COFQ RDLM RISE SPAN CULVW CURT K L  ELCHU E L M  

2 ,024 .SO 2.63 . 00 4.50 .OO 121.50 2 3 1625.37 1623.77 

CWRT 2 - CORRUGATED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FRCU FILL 

5140. H O W L  DEPTH EXCEEDS CULVERT HEIGHT 
1490 W C8RD USED 
.SECNQ ,782 

SPECIAL CULVERT INLET CWTROL r WEIR FLW. EG - 1633.67 

F l o o d p l a i n  

APPENDIX E 
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3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. KRATIO - 34.69 

1 ', 2944R95 14:51:05 PAGE 3 1  

SECNO DEPTH CVSEL CRlW WELK ffi HV HL 
9 

OUKS L-BANK ELEV 
QLW W H  QROE ALOE ACH IUIOB VOL 

TIME VLOB 
N A  

VCH 
R-BANK ELEV 

VROB XNL U1CM XNR WTN ELMIN SSTA 
SWPE XLOllL XLCH XWBR ITRIAL IDC ICOMT CORAR TOWID ENDn 

SPECIAL CULVERT 

EGIC EWC H 4  WEIR PCULV VW ACULV ELTRO WEIRLN 
1633.90 1632.44 8.41 397. 328. 1.638 31.8 1631.92 108. 

3470 ENCRUACWENT STATIONS- 9943.0 10050.8 TYPE- 1 TARMT- 107.7BO 
HEC-1 Cene.ntr.tion Potnt C548L: 24-hr scorn contro ls .  

~u lv . r t  n l 0  1nl.t. 2-54. CUP (SECTION 3 OF SC ROUTINE) 
Photegr-tris xs-c. locatad 28.6' Upstr..n. (No E1.r. A#~ust . )  

06.. Ch.nn.1 El.*ation* w.r. I n n n d  t o  C v l w r t  1nv.e EL 1625.37 
Culv-r t  MI0 BT i n f o n u t i o n  surv.y.d by ALS. CL e 1  Fountain Hl11s B l v  
8T St.. l o w 0  - A U  orisln.1 surv.y St.. 3+50 
BT sodad p.7 Tigur. 3.16 (HEC-2. Sapt >990) 
As.- 100% oT *.lr T l a  ir d3v.U.d t o  Oxrord W.sh. 

,782 8.34 1633.64 .OO 1633.64 1633.67 .02 8.41 .W 1625.30 
720.0 273.1 253.4 193.5 283.7 154.7 196.4 22.8 9.4 1626.37 

.24 .96 1.64 .99 .OW .045 .OK0 -000 1625.30 9913.05 
.000146 122. 122. 122. 2 0 0 . W  107.78 10050.83 

CCHV- ,100 CEHV- ,300 
1490 NH CARD USED 
.SEW ,796 

3302 WARNINGr CONVEVIWCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - .67 

3470 ENCROACWENT STATIONS- 9949.0 10055.3 TYPE- I TARGET- 106.250 
Riqht  b."k 1. nea .TT.cttv. ?lo+ .r..: ".rd cod." ..I. - - - - - - - -. . - 

rrm STA 10200 t o  10220.8-0-EL 1633 
cUlv.rt MI0 UP.tr.-: .iP.nd.d T l a .  (SECTION 4 Of SC ROUTINE) 

5.95 1633.65 1629.86 1633.66 1633.69 .04 .02 
91.6 358.6 260.8 79.7 197.5 217.7 23.7 
1.15 1-82 1.24 .OK0 .OW .OW ,000 
80. 75. 70. 2 I 4  0 .OO 

1490 NH CARD USED 
.SECNO .SO6 

1 
29wI.1195 14:51:05 

SECNO DEPTH CWSEL CRIYf WSELK EG HV HL 
P 

OLOSS L-SANK ELEV 
QLOB QCH QW8 AWII ACH AWB VOL TWA 

TIME VLOB 
R-8WK ELEV 

VCH VWB XNL XNEH XNR WN ELMIN SSTA 
SWPE XLOBL XLCH XLOBR ITRIAL IM: ICON7 COIUR TOW10 ENDST 

3301 HV CHANGED HORE THW HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWID 

3470 ENCROACIMENT STPITIW- 9949.6 10039.2 TYPE- 1 TARCET- 89.680 
,905 2.34 1638.H 1638.94 1638.93 1639.60 .OK .59 .19 1637.50 

720.0 137.1 504.8 78.1 36.2 68.5 20.3 27.9 10.9 1637.70 . 28 3.78 7.36 3.84 .060 ,045 ,060 .On0 1636.60 9949.59 
.02Wl4 560. 577. 590. 0 19 0 .OO 89.58 10039.17 

3470 ENCWACWENT STATIONS- 9956.2 10042.7 TYPE- 1 TARGET- 86.479 
HEC-1 Conc.ntr.tion Point C54f: 24-hr s t o m  control.. 

1.007 2.45 1647.76 1647.40 1647.57 16a.17 .42 8.56 .02 1646.80 
660.0 86.2 561.6 12.2 24.8 102.7 6.9 29.5 11.9 1646.70 

.31 3.48 5.47 1.78 ,060 .a45 .OK0 ,000 1645.30 9956.23 
.012237 530. 539. 540. 3 I 2  0 .00 86.27 10042.M 

1490 NH CARD USE0 
.SECNO 1.105 
7186 M I N I M  SPECIFIC ENERGY 

F l o o d p l a i n  
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3720 CRITICAL DEPTH ASSWEO 

3470 ENCROACHKENT STATIONS- 9930.7 10032.0 TYPE- 1 TARGET- 101.250 
1.105 2.98 1658.78 1658.78 1658.77 1659.39 .61  7.64 .06 1657.10 
560.0 205.9 419.8 34.3 57.3 56.5 13.5 31.0 13.0 1658.10 

33 3.59 7.41 2.55 ,060 ,046 ,060 ,000 1656.80 9930.70 

1490 NH C W  USED 
*SECW 1.223 

3265 OIVIVW FLW 

3470 ENCRQACHIIENT STATIONS- 9647.2 1W09.0 TYPE- 1 TARGET- 361.780 
1 

29tUR95 14:51:05 

1490 NH CARD USED 
'SECNO 1.302 

3265 OIVIOED FLW 

3470 ENCRMWENT STATIONS- 9655.5 10ODB.6 TYPE- I TARGET- 353.080 
1.302 2.96 1679.96 1679.61 1679.96 1680.20 .33 8.88 .00 1680.50 

660.0 587.7 72.3 .O 129.6 14.3 .O 34.3 15.9 1680.70 

.39 4.54 5.05 .OO .065 .035 .OOO .OOO 1677.00 9655.53 

,021933 420. 418. 405. 5 8 0 .OO 119.05 lW05.71 

1490 NH CARD USE0 
.SECNO 1.393 

3266 OIVIOEO FLW 

3470 ENCRQACHKNT STATIONS- 9753.5 1Wl3.O TYPE- I TARGET- 259.500 
1.393 2.82 1691.62 1591.59 1691.63 1692.08 .46 11.75 .D4 1691.50 

660.0 484.6 175.4 .O 99.9 25.9 .O 35.8 17.2 1692.00 
.U 4.85 6.78 . 00 .065 . O M  ,000 ,000 1688.80 9753.54 

,027520 480. 460. 480. 2 10 0 .OO 123.93 10010.80 

1490 M CARD USW 
.SECW 1.517 

3265 DIVIDED FLW 

3302 WARNING: WNVNANCE CWGE WTSlOE OF ACCEPTABLE W E ,  KRATIO - 1.46 

31170 ENCROACMENT STATIONS- $818.1 10166.2 TYPE- 1 TARGET- 348.091 
1.517 2.17 1703.57 1703.31 1703.57 1703.75 .18 11.64 .03 1704.80 
660.0 309.1 160.2 190.7 112.9 31.7 78.4 38.4 20.0 1704.00 

.18 2.74 5.05 2.43 ,065 .035 .065 ,000 1701.40 9818.06 

,012834 635. 655. 650. 6 19 0 .OO 247.89 10166.15 

S E ~  DEPTH LVSEL CRIW USELK EG NV HL OWSS L-BIHK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL N A  R-BANK ELEV 
TIME VLOB VCH VROB XNL XHCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWR TOW10 ENOST 

1190 NH CAR0 USE0 
.SECNO 1.645 

3265 DIVIDED FLW 

7185 YINIMUH SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS- 9970.0 10110.9 TYPE- 1 TARGET- 140.950 

p ~ t . ~ t i . l  .xhists for flondtng i n  t h t s  .ran, thus ron. a. 
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1490 NH CARO USED 
.SECNO 1.715 

3265 DIVIDED FLCU 

7185 M I N I M  SPECIFIC ENEW 
3720 CRITICAL DEPTH ASSlMED 

3470 ENCWCIUENT STATIONS- 9970.8 10145.4 TYPE- 1 TARGET- 174.590 
Pot.ntl.1 . ih is t*  lor Tleeding i n  thl. are., thus =en. A. 

End Balboa Wash [S-stion 1.715 1s Upp.rmest Sastlon e f  Balboa Wash) 
1.715 2.84 1724.34 1724.34 1724.34 1725.17 .a3 4.94 .05 1722.40 
660.0 180.9 417.2 62.0 28.3 46.4 24.8 42.2 23.7 1723.40 

.52 4.73 8.62 2.50 ,065 .035 ,085 ,000 1721.50 9970.82 
.015583 390. 373. 360. 0 8 0 .00 78.09 10145.41 

1490 NH CARO USED 
"SECW 1.803 

3265 DlVlOEO FLCU 

3301 HV CWGEO WRE T W  HVlNS 

I 
29MR95 14:51:05 

SECNO DEPTH NSEL CRIWS WSELX EQ HV HL OWSS L-BANK ELEV 
Q 9L08 QCH QOOB AW8 ACH An08 VOL WA R-BANK E W  
TIME VL08 VCH V M ~  XNL XNCH XNR WN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C W  TOWID ENDST 

3302 WARHING: CONVEYANCE CHANGE WTSIDE OF ACCEPTA8LE W E ,  fSATIO - .66 

347U ENCROACWENT STATIONS- 9088.4 100M.8 I IPE- 1 TARGLT- 196.420 
HEC-I Clme.ntratfon Po7nt C540: ZGhr  s t e r n  son t ro ls .  ........................................................................ ........ START H.rp.rus Wash Erm blbo.  W1.h .-.......... ........................................................................ 
START Hvdr.ullc.llr S1mll.r n.alcb ME 1 

1490 NH CARD USED 
.SECtU 1.858 

X265 DIVIOEO FLCU 

3302 WAWING: CONVEYIV(CE CHANGE WTSIDE OF ACCEPTA8LE WANGE, KIUTID - 1.46 

3470 ENCROACWENT STATIONS- 9832.0 10054.9 TVPE- 1 TARGET- 222.811 
1.858 3.23 1739.63 1738.87 1739.63 1739.83 .20 4.91 .01 1740.10 
560.0 289.6 269.9 .5 104.6 62.0 .7 U . 8  26.3 1740.50 

.58 2.77 4.35 .76 .075 ,047 ,075 .OOO 1736.40 9832.05 
.011851 290. 290. 295. 5 9 0 .00 127.27 10054.86 

1490 NH CARD USED 
.SECNO 1.947 

3265 DlVlDEO FLCU 

3301 HV CWGED HORE THAN HVlNS 

7185 M I N I M  SPECIFIC ENERGY 
1 

2 W R 9 5  14:51:05 

SECNO DEPTH NSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALW ACH 

F l o o d p l a i n  

OWSS 
WA 

APPENDIX E 
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TIME VLOB VCH VROB XNL XNCH XWR VTH EWIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL 1OC ICONT CORIR TOWID ENDST 

3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHMENT STATIONS- 9687.8 10005.6 TYPE- 1 TARGET- 317.790 
1.947 3.50 1748.70 17M.70 1749.69 1749.44 .74 8.02 . I6  1747.60 
560.0 60.2 499.8 .O 23.9 68.9 . 0 46.2 27.4 1752.80 

.59 2.52 7.25 .OO ,075 ,054 ,000 .OW 1746.10 9687.82 
.026719 470. 470. 465. 0 8 0 .W 69.38 10002.52 

1490 NH CARD USED 
.SECNO 1.990 

3470 ENCIIOACWENT STATIONS- 99211.2 10139.1 TYPE- 1 TARGET- 211.620 
1.990 3.01 1754.81 1754.55 1734.81 1755.10 .29 5.62 .04 1754.80 
560.0 60.3 242.7 257.0 22.6 44.2 78.0 46.9 28.0 1754.10 

.61 2.66 5.49 3.30 .075 .050 .075 .OW 1751.80 9928.19 
.021839 230. 230. 245. 3 15 0 .M 154.04 10139.79 

1490 NH CAIIO USED 
.SECNO 2.084 

3470 ENCRWCWWT STATIONS- 9962.2 10015.7 TYPE- 1 TARGET- 33.520 
2.0- 4.03 1753.53 1782.58 1763.53 1783.96 .43 8.82 .04 1765.90 
560.0 .O 560.0 .O .O 106.7 .O a . 3  29.1 1764.90 

.64 .OO 5.25 .OO .a00 .063 .a00 ,000 1759.50 9972.35 
.01M66 490. 495. 490. 5 8 0 .OO 41.43 10013.79 

1490 NH CAR0 USED 
-SECNO 2.173 

5302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE IUINGE. KRITIO - .57 

3470 EKROACWNT STATIONP 9968.2 10015.9 TYPE- 1 TARGET- 47.670 
HEC-1 Concnntration Point C5380: 24-hr r t o m  con t ro ls .  

culv.rt 53s bns+r..n: .xpand.d flow. (SECTION I OF SC ROUTINE) 
2.173 2.61 1772.61 1772.51 1772.61 1773.28 .67 9.25 .07 1771.30 

150.0 58.0 392.0 .O 15.1 56.8 .O 19.2 29.5 1774.30 

.66 3.84 5.91 .DO ,075 .054 .a00 ,000 1'170.00 9968.24 
.029938 465. 470. +55. 3 14 0 .OO 45.42 10013.66 

PAGE 37 

SECNO DEPTH W E L  CRIVS VfELK EG HV HL OLOZZ L-BANK ELN 

Q QLOB WH 9R08 AWB ACH An06 VOL W A  R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL xLcn XLOBR ITRIAL IOC I C O ~  m w  Tow10 ENDST 

CCHV- ,300 CEHV- ,500 
1490 NH CARD USW 
"SECtU 2.198 

3301 HV CWGED H3RE T W  HVINS 

7185 MINIMUl SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

3470 ENCROACWENT STATIONS- 9995.1 10000.0 TYPE- 1 TARGET- 4.920 

3495 OVERUANL AREA ASSUMED NON-EFFECTIVE. ELLEA- 1711.P2 ELREA- 1781.12 

Culvsr t  538 0utl.t. 1-50" M P  (SECTION 2 OF SC ROUTINE) 
p h o t o g r a n n t r l s  ire=. locatad 20' Dewnstr..m. (No El.". Adjust.) 

2.198 6.43 1780.33 178U.33 1780.33 1783.55 3.22 5.55 1.27 1773.90 
450.0 .O 450.0 .O .O 31.3 .O 49.4 29.6 1774.00 

.56 .OD 14.39 .DO .a00 ,060 .a00 ,000 1773.90 9995.10 
,059887 140. 135. 130. 0 17 0 .OO 4.90 1M00.00 

SPECIAL CULVERT 

SC Cum, CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 
1 ,024 .90 2.63 . 00 5.00 .OO 164.00 2 3 1778.01 1775.75 

CHART 2 - CORRUG4TEQ METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING Fr(CW FILL 
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5140. W W L  DEPTH EXCEEDS CULVERT HEIGHT 
5130, EGIC- 1809.73..WlV BE TOQ U W  I F  INLET CONmLZ. 
5135. E m -  1804.76 ..KAY BE TOQ URGE I F  WTLET CWTROLS. 
I490 NH CARD USED 
.SECNO 2.22S 

SPECIAL CULVERT INLET CONTROL + WEIR F W ,  EG - 1790.W 

3265 DIVIDED FLU4 

3301 HV CHANGED W E  THM HVINS 

3302 YARNING: CONVEYANCE CHANSE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 18.67 

1 
29U1R95 14:51:05 

SECW DEPTH NSEL C P M  YSELK EG HV HL 
9 QLOB WH QROB ALOB ACH AROB VOL 

OWSS L - M K  ELEV 

TIME 
WA 

VLOB 
R-BbNK ELN 

VCH VROB XNL XNCH XNR WTN EWIN SSTA 
SWPE XWBL XLM XLO9R ITRIAL I= ICWT CORAR  WID E W ~ T  

SPECIAL CULVERT 

EGIC EGQC H4 WEIR QCULV VCH ANLV ELTRO YEIRUl 
1809.73 1804.75 6.93 189. 2 6 1  2.090 19.6 1788.24 132. 

3470 ENCROACmENT STATIONS- 9959.2 10132.9 NPE- 1 TARGET- 173.689 
Cu lvs r t  538 1nl.t. 1-60" C W  (SECTION 3 OF sc RWTINE) 

Photosr-tric i..c. 1ec.t.d 8.7' Up.tr..n. (No El.". Adjust.) 
gas. Chmn.1 El.u*ttons 1ow.r.d to Culv-r t  I n v e r t  EL 1778.02 

Culv-r t  538 BT i n T o m t i o n  lupp1i.d by UH. Photo-Dt9tttz.d HE8 
W d r  S r t .  on 9T nor. e r  1.1. p.r.ll.1 Co P.229 and no t  en CL e f  road 

culv.~t 538 BT codad par f igure 3.16 (HEC-2. Smpt 1 ~ 9 0 )  
2 . n ~  1z .u  1790.45 .oo 1790.45 1 7 9 0 . ~  .a3 6.93 .oo i77a.m 
450.0 201.8 155.8 92.3 230.1 74.6 120.0 50.3 29.9 1778.02 

.69 .En 2.09 .77 ,071 .a50 .064 ,000 1778.02 9959.25 
.000172 164. 164. 164. 2 0 0 .OO 128.21 10132.92 

CCHV- ,100 CEHV- .300 
1490 NH CARD USED 
.SECNO 2.238 

3470 ENCROACWENT STATICUS- 9960.5 10035.7 TYPE- 1 TARGET- 76 9- - - 
HEC-I Cons.ntr.tion Potnt CSXI: 24-hr s t e m  centrals. 

Culu.rt 538 upstr.am .=pandad flow. (SECTICU 4 OF SC 
2.238 10.86 1790.46 1783.53 1790.47 1790.W . 02 
490.0 135.0 226.3 128.7 179.5 162.9 168.9 

.71 .75 1.39 .76 ,075 .Om .075 
.000117 45. 46. 46. 2 17 0 

1490 NH CAW USED 
'SECNO 2.332 

3302 WARNING: CONVEYANCE CWGE WTSmE OF ACEEPTMLE RANGE. KRATIO - .26 

3470 ENCROAMHENl STATIONS- 9957.8 10030.5 TVPE- I TAIIOET- 72.740 
2.332 4.07 1790.57 1788.28 1790.57 1790.65 .07 .IS .02 1790.20 
490.0 .I 489.9 .O .2 223.1 .O 54.9 30.8 1790.49 

.77 .26 2.20 .ex ,075 ,060 .07s .M)O 1786.50 9957.80 
.001753 475. 498. 505. 2 20 0 .OO 72.73 10030.54 

S E W  DEPTH NSEL CRIW WSELK EG HV HL 
9 

oLms L-BIWK ELN 
PLOB WH PRO8 ALOB ACH lR09 VOL 

TIME VLOB 
WA R-BANK ELEV 

VCH VROB XNL XNCH XNR WN EWlN SSTA 
SLOPE XW8L XLCH XL08R ITRIAL IDC ICONT CORAR TOWID ENDST 

1490 NH CARD USED 
'SECW 2.418 

3301 HV CHANGED MORE THAN HVINS 

7185 !4INll*M SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

F l o o d p l a i n  
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3470 ENCROACIUENT STATIONS- 9972.9 10034.8 TYPE- I TARGET- 61.920 
2.418 1 . 9  1797.08 1797.08 1797.08 1797.77 .69 2.21 .19 1797.30 
4W.0 .O 490.0 .O .O 73.3 .O 56.5 31.5 1799.20 

.79 . 00 6.69 . 00 .WO .056 .OOO .WO 1795.10 9973.40 
.041490 435. .58. 445. 0 11 0 .OO 52.97 10026.46 

1490 NH CARD USEO 
.SECNO 2.493 

3302 WARNING: CONVEYANCE CHANGE WTSIDE Of ACCEPTABLE W G E ,  KRATIO - 1.70 

3470 ENCROACWENT STATIONS- 9988.0 10040.8 TYPE- 1 TARGET- 52.770 
2.493 3.25 1806.45 1805.80 1806.45 1806.81 .36 9.00 .03 1806.20 

1490 NH CARD USED 
.SECNO 2.579 

3301 HV CHANGE0 MORE THWl HVINS 

71115 W I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSME0 

3470 ENCROACMENT STATIONS- 9973.7 10017.3 TYPE- 1 TARGET- 43.610 
2.579 2.58 1818.28 1818.28 1818.28 1819.16 .LYI 11.95 .16 1819.80 
490.0 .O 490.0 .O .O 65.1 .O 58.2 32.4 1818.90 

a3 00 7.62 .00 .WO .070 .OOO ,000 1815.70 9976.98 

SECNU DEPTH CWSEL CRIYS WSELK EG HV HL OLDSS L-8bNK ELEV 
9 QWB 9 W  QRDB AWM ACH AWB VOL N A  R-BANK ELEV 
TIWE V LO8 VCH VWB XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOWT CORAR TORI10 ENDST 

1490 NH CARD USED 
.SECK) 2.655 

3301 HV CHANGEO MORE THAN HVINS 

3302 WARHING: CQNVEVANCE CHANGE CUTSIDE OF ACCEPTAELE W6E. KRATIO - 1.76 

3470 ENCROACHIIENT STATIONS- 9961.3 10029.0 TYPE- I TARSET- 17.710 
HEC-I Cons.ntratfon Polnt C537: 24-hr stem controls. 

2.655 1.92 1828.72 1828.20 1828.72 18Z8.94 .22 9.71 .07 1827.10 
150.0 90.3 208.9 56.8 33.5 45.3 24.6 sa.9 32.9 1827.40 

.a6 2.69 4.48 2.31 .075 ,050 .075 ,000 1826.80 9961.25 
.0103.W 400. 402. MS. 7 11 0 .OO 67.71 10028.96 

1490 NH CARD USE0 
.SECNO 2.7- 

3302 WARNING: CONVEYANCE CHINE OUTSIDE OF ACCEPTABLE W G E .  KRATIO - .51 

3470 ENCROACWNT STATIOIIS- 9967.1 10031.0 TYPE- I TARGET- 63.910 
2.729 1.95 1835.55 1835.50 1035.55 1836.03 .U 7.02 .08 1831.40 
350.0 125.7 224.3 .O 32.1 35.8 .O 59.7 33.5 1836.90 

.88 3.92 6.27 . W .075 ,058 .OD0 .WO 1833.60 9967.10 
.039308 385. 390. 385. 5 5 0 . W  m.72  10025.82 

1490 NH CARD USEO 
'SECNO 2.792 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANEE. KRATIO - 1.62 

3470 ENCROACMENT STATIONS- 9983.5 10024.0 TYPE- 1 TARGET- 40.470 
2.792 3.18 1843.18 1842.94 1843.18 1843.76 .57 7.70 .03 1842.20 
350.0 10.7 303.5 36.8 5.4 47.0 13.8 60.2 33.9 1841.50 

.89 1.97 6.46 2.59 .075 .050 ,075 .OW 1840.00 9983.54 
,014924 340. 337. 330. 4 11  0 .OO 40.46 10024.00 

F l o o d p l a i n  
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SECW DEPTH WSEL CRIYS USELK EO 
Q 

HV HL 
QLOB w OLOSS L-BANK ELEV 

QkUU ALOU ACH AKUB VOL lWA 
TIME VLOU VCH V W  XNL XNCH XNR WN 

R-IAWK ELN 
EUlIN SSTA 

SLOPE XLOUL XLCH XLOER ITRIAL IDC ICON1 CORAR TOWID MDST 

. .... 
-SECNO 2.849 
71- M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCRDACWIENT STATIONS- 9972.8 10016.3 NPE- 1 TARGET- 42.550 
2.849 2.17 1850.57 1850.57 1850.55 1851.211 .70 5.97 
350.0 

.04 1849.30 
Z3.2 251.9 54.9 11.9 33.1 15.3 60.6 34.2 1649.40 

.91 3.64 7.60 3 . S  .075 .a50 ,075 
,028159 

,000 1848.40 9972.78 
310. 298. 290. 0 19 0 .OO 42.55 10015.33 

. 1490 NU CARD USED 
.SECm) 1.030 
WATER EL-XS CARD- 1883.300 

3301 HV CHAWGED MORE THAN HVINS 

3302 WAUNINGI CMlVEYANCE aumE WTSlDE OF ACCEPTABLE RANGE. KRATIo - --... 
3q70 ENCRUACWENT STATIGHS- 9077.5 10282.4 TYPE- 1 TARGET- 104.830 .. '..'.................*.. D M  36 ............................ 

HEC-I C535 Storage Rout. Ratlng Curv. YfEL - 1883.3 7s.t 
HEC-I cs36 I n f l o w  wdrosr.~h Q - 2590 C ~ S  

Rdar-ns.: HEC-1 Ovtput Ft1.: EX100-6.0Hl 
(6-hr ,torn) 

3.030 13.10 1883.30 11172.64 l8U3.30 1883.31 .01 .06 .07 1871.90 
2590.0 268.7 2035.2 286.1 556.2 2466.0 548.3 100.1 39.0 1872.10 

1.25 .W .83 .52 ,075 .a68 ,075 ,000 1870.20 9877.56 
.000050 910. 956. 950. 0 8 0 .OO 404.83 10282.39 

1490 NH CARD USED 
*SECNO 3.105 

3255 DIVIDED FLOV 

3301 HV C W E D  MORE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
1 

SECNO DEPTH NSEL CRIUS VSELK EG W HL OLOSS L-OAWK ELEV 
9 QLOB ~ C H  QROB ALDB ACH Am8 VOL WA 
T M  

U-BAWK ELEV 
VWU VCH VRW XNL XWH XNR WN EUlIN SSTA 

SLOPE XWUL XLCH XWBR ITRIAL 1% ICWT CORAR TOWID EUDST 

3720 CRITICAL DEPTH ASSWO 

3470 ENCkUACHmNT STATIONS- 9958.5 101B5.5 TYPE- 1 TARGET- 227.010 
3.105 6 4  1886.24 1 w . 2 4  1885.24 1887.18 .94 .07 .28 1883.30 

2590.0 365.3 1250.3 974.3 70.4 121.4 251.3 118.5 41.9 1882.90 
1.27 5.19 10.30 3.W .075 .052 .075 ,000 1880.20 9958.50 

.015651 395. 394. 415. 0 I 5  0 .OO 224.14 10185.45 

1490 W CARD USED 
.SECm) 3.187 

3265 DIVIDED FLDV 

7185 MINIHUW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCRUACIHENT STATIWS- 9933.1 10227.9 TYPE- 1 TARQET- 294.810 
3.187 4.97 1895.37 1895.37 X895.37 1896.22 .(IS 7.00 .01 1892.10 

2500.0 294.P 1228.9 1056.2 76.2 123.6 281.5 123.1 44.3 1892.10 
1.29 3.87 9.91 3.77 .075 .a50 ,075 .OOO 1890.40 9933.08 

,015742 435. 438. 425. 0 12 0 .OO 261.64 10227.88 

1490 NU CARD USED 
.SECNO 3.275 

326s DIVIDED r L w  

7185 MINIHUW SPECIFIC ENERGY 

APPENDIX E 
Bal boalHespsrus Wash HEC-2 Output 
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3720 CRITICAL DEPTH ASSUMED 

3470 WCRWHHWT STATIONS- 9866.6 10143.1 NPE- 1 TARGET- 176.530 
3.275 4.82 1905.92 1905.92 1905.92 1908.90 .98 6.92 .04 1902.20 

2590.0 185.6 1856.3 548.1 75.5 203.6 146.6 127.9 47.1 1902.10 
1.31 2.46 9.12 3.74 ,075 .052 ,075 ,000 1901.10 9866.60 

1490 NH CARD USED 
.SECrn 3.349 

1 
2OIY\R95 14:51:05 PAGE U 

S E W  DEPTH NSEL CRIWS WSEU EG HV HL OL-S L-BANK ELEV 
Q QLOB CCH OR08 &LO8 ACH Am8 VOL TYA R-WK ELEV 
T I M  VLOB VCH VRU8 XNL XNCH XWR YTN EWIN SnA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C M T  COPAR TOWlD ENDST 

3302 WARNING: CONVEVRNCE CWGE OUTSIDE OF ACCEPTABLE RANGE. KMTIO - .68 

..................................... 
HEC-2 WATER SURFACE PROFILES 

V.rrion 4.6.2; M y  1991 ..................................... 

PAGE U 

THlS RUN EXECUTW 29VAR95 14:5l:l4 

MTE- ASTERISK (.) AT LEFT OF CmS-SECTION WBER INDICATES MESSAGE I N  S W R Y  OF ERRURS LIST 

~alb~./H.sp.rus 100-Y..r 

S W R Y  PRINTOUT TABLE 101 

SECNO EGOC ELLC EGIC ELTRU U)W WEIR CUSS H4 DEPTH M E L  VW EG 

1 
2 W R 9 5  14:51:05 PAGE 45 

I.lbo./H.sp.ru' 100-Yalr 

S W R Y  PRINTOUT TABLE 110 

SECNO M E L  DIFWS EG 

Floodplain 

PEREWC 

. 00 
206.81 

. 00 
115.47 

.oo 
85.07 

. 00 
96.91 

.oo 
92.52 

. 00 
95.09 

APPENDIX E 
Bal boa/Hesperus Uash HEC-2 Output 

STENCL STCHL STCHR STENCR 

.OO 9916.90 10000.00 . 00 
9894.18 9946.90 1W00.00 101W.99 

.OO 10015.00 10067.90 .OO 
9956.87 10015.00 10057.90 10072.31 

,011 9993.20 10031.80 . 00 
9953.49 9493.20 10031.80 10038.56 

.W 9988.40 10020.50 .OO 
9982.94 9988.40 10020.50 10079.85 

.OO 9988.70 10036.90 .OO 
9982.33 9988.70 10036.90 10074.85 

.OO 9976.60 10007.00 .OO 
9949.89 9976.60 1W07.00 10044.PB 

HEC-2, Page 26 I 



SECM 

1619.76 
1619.77 

1624.81 
1624.80 

1633.64 
1633.64 

1633.65 
1633.65 

1630.93 
1638.94 

1647.77 
1547.75 

1658.77 
1658.78 

1671.08 
1671.08 

1679.96 
1679.96 

1691.63 
1691.62 

11:51:05 

M E L  

1703.57 
1703.57 

1718.09 
1718.10 

1724.34 
1724.34 

1734.58 
1734.58 

1739.63 
1739.63 

1748.69 
1748.70 

1754.81 
1754.81 

1763.53 
1763.53 

1772.51 
1772.61 

1780.33 
1780.33 

1790.45 
1790.45 

1790.47 
1790.16 

1790.57 
1790.57 

1797.08 
1797.00 

1806.45 
1806.16 

1818.28 
1818.28 

1828.72 
1828.72 

14:51:05 

D I F M  EG 

.OO 1703.75 

.OO 1703.75 

.W 1718.76 

.01 1718.76 

.OO 1725.17 

.OO 1725.17 

.OO 1734.91 

.OO 1734.91 

.OO 1739.83 

.00 1739.83 

.OO 1749.44 

.OO 1749.44 

.OO 1755.10 

.OO 1755.10 

.OO 1763.95 

.OO 1763.95 

.OO 1773.28 

.a0 1773.28 

.OO 1783.55 

.OO 1783.55 

.OO 1790.48 

.OO 1790.18 

.OO 1790.49 

.OO 1790.- 

.OO 1790.65 

.OO 1790.65 

.OO 1797.77 

.OO 1797.77 

.OO 1806.81 

.W 1806.81 

.OO 1819.16 

.OO 1819.15 

.OO l(U8.94 

.OO 1828.94 

PAGE 16 
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SECID CWSEL DIFLM EG 

2.729 1835.55 .OO 1836.03 
2.729 1835.65 .OO 1836.03 

S W R Y  PRXNTWT TABLE 150 

SECK) X L C ~  ELTRD ELLC N S E L  CRlWS 

1557.04 1555.57 
1557.04 1555.57 

1567.42 1565.88 
1567.42 1564.88 

7 1575.35 
1575.46 1575.35 

15S.87 1585.42 
15W.87 1585.42 

1597.96 1597.96 
1597.96 1597.96 

1609.78 1609.14 
1609.76 1W9.14 

1619.76 1619.16 
1619.77 1619.77 

1624.81 1624.81 
1624.80 1624.80 

1633.64 .W 
1633.64 .OO 

l(133.65 1629.86 
1633.65 1629.m 

1638.93 1638.93 
1638.94 1638.94 

1647.77 1647.39 
1647.75 1647.40 

1658.77 1558.77 
1658.78 1658.78 

1671.08 1670.83 
1671.08 1670.83 

1679.96 1679.61 
1679.96 1679.61 

1691.63 1691.59 
1691.62 1691.59 

PERENC STENCL STCHL S T W R  STENCR 

. 00 .oo 10000.00 10031.00 . 00 
63.91 9967.10 1o0oo.00 1oa31.00 1oo31.01 

.OO .OO 9991.70 10011.10 . 00 
40.47 9983.53 9991.70 10011.10 10024.00 

APPENDIX E 
8al boa/Hesperus Wash HEC-2 Output 
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XLCH KLTRO 

654.60 . 00 
654.60 .OO 

674.70 .00 
674.70 .00 

372.60 . 00 
372.60 .OO 

461.00 .W 
461.00 . 00 

290.40 .OO 
290.40 . W 

469.60 .OO 
469.60 .OO 

229.90 . 00 
229.90 .OO 

495.40 .00 
495.40 .00 

469.50 .OO 
469.50 .DO 

136.00 . 00 
135.00 .OD 

164.30 1788.24 
164.30 1788.24 

46.30 . 00 
45.30 .W 

496.40 .OO 
496.40 .OO 

457.70 .OO 
457.70 . 00 

394.50 .OO 
394.50 . 00 

455.20 . 00 
455.20 . 00 

401.80 .00 
401.80 . 00 

ELLC EMIN v c n  AREA .OIK 

5.05 222.84 58.19 
S.05 223.02 58.26 

7.52 135.90 61.67 
7.46 136.16 62.10 

8.62 111.46 52.85 
8.62 111.50 52.87 

6.08 146.50 34.84 
6.08 146.45 34.83 

4.35 167.32 51.45 
4.35 167.29 61.44 

7.26 92.71 34.21 
7.25 92.81 34.26 

5.49 144.92 37.94 
5.49 144.77 37.89 

5.25 106.- 45.88 
5.25 106.66 45.93 

6.90 71.93 26.04 
6.91 71.87 26.01 

14.40 31.24 31.95 
14.39 31.27 18.39 

2.09 424.84 343.41 
2.09 424.64 343.28 

1.39 511.39 463.68 
1.39 511.31 453.59 

2 . 1  223.50 117.14 
2.20 223.39 117.04 

6.68 73.30 24.08 
6.69 7 3 . n  24.06 

4.82 103.39 40.81 
4.82 103.42 40.83 

7.53 66.08 19.63 
7.52 65.13 19.65 

4.1% 103.48 34.41 
4.48 103 .U  34.39 

PAGE 50 

ELLC ELMIN XLCH vcn AREA .OlK 

PAGE 5 1  

Balbo./H.sp.~u% 100-Y..r 

S W R V  PRINTOUT TABLE 150 

APPENDIX E 
Bal boa/Hesperus Wash HEC-2 Output Floodplain 



SECNO 9 M E L  OINSP D I M X  DIFlOlS TOFWID XLCH 

PAGE 52 

SECNO 

1.517 
1.517 

D I M X  

11.9. 
11.95 

14.52 
14.53 

6.25 
6.24 

10.24 
10.24 

5.05 
5.05 

9.07 
9.07 

6.12 
6.11 

8.72 
8.72 

9.08 
9.08 

7.72 
7.72 

10.12 
10.12 

D I F M  TOWID XLCH 

.OO 247.86 6511.60 

.OO 247.89 554.60 

.OO 123.79 674.70 

.01 124.36 674.70 

.OO 78.08 372.60 

.OO 78.09 372.60 

APPENDIX E 
~lboa /Hesperus  Wash HEC-2 Output Floodplain 





CAUTION SECNO- .SO5 PROFILE- 2 M I N I W N  SPECIFIC ENERGY 

CAUTION SECNO- 1 . 1 0 5  PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION S E W -  1.105 PROFILE- 1 M I N I M  SPECIF IC  ENERGY 
CAUTION SECNO- 1.105 PROFILE- 2 CRITICAL DEPTH A S S W D  
CAUTION SECNO- 1.105 PROFILE- 2 M I N I M  SPECIF IC  ENERGY 

WARNING SECNO- 1.517 PROFILE- I CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 1 . 1 7  PROFILE- 2 CONVEYNKE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECM- 1.645 PROFILE- I CRITICAL DEPTH ASSUYLD 
CAUTION SECM- 1.645 PROFILE- 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECW- 1.545 PROFILE- 2 CRITICAL DEPTH A S S W D  
C A J T I W  SECNO- 1 . 4 5  P W I L C -  2 M I h l M  SPECIFIC ENERGY 

CAUTION SLCW- 1.715 PROFILE- 1 CRITICAL DEPTH ASSWLD 
CAbTION SECM- 1.715 PROFILE- I M I N I W  SPECIFIC ENERGY 
CAUTION SECM- 1 . 7 1 5  PROFILE- 2 CRITICAL DEPTH ASSWED 

CAUTION S E C W  1.715 PROPILE- 2 M I N I M  SPECIFIC ENERGY 

WARNING S E E D  1.803 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WmNING SECNO- l . l l 03  PROFILE- 2 CONVEYANCE CHMGE WTSIDE ACCEPTABLE RAMGE 

WARNING SECNO- 1.858 PROFILE- I CDNVEYWCE CWGE OUTSIDE ACCEPTAILE RANGE 
WARNING SECNO- 1.858 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- 1.947 PROFILE- 1 CRITICAL DEPTH ASSVIEO 
CAUTION S E W  1.917 PROFILE- 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECM- 1.947 PROFILE- 2 CRITICAL DEPTH ASS- 
CAUTION SECNO- 1.947 PROFILE- 2 M I N I M l l  SPECIF IC  ENERGY 

WARNING SECW- 2.173 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNINB S E W -  2.173 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAJTION SECNO- 2.198 PROFILE- 1 CRITICAL DEPTH ASSUCO 
CAUTION SEChO- 2.198 PROFILE- 1 M I N I W  SPECIFIC ENERGY 
CAUTION SECW- 2.190 PROFILE- 2 CRITICAL DEPTH ASSVILD 
CArTION SECNO- 2.198 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

WARNING SECM- 2.229 PROFILE- 1 CONVEYWCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECM- 2.229 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE R A N M  

WARNING SECNO- 2.332 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE W E  
WARNING SECNO- 2 . 3 3 2  PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- 2.418 PROFILE- 1 CRITICAL DEPTH ASSLUED 
CAUTION SECNO- 2.418 PROFILE- 1 M I N I M  SPECIF IC  ENERGY 
CAUTION S E C W  9.418 PROFILE- 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 2.418 PROFILE- 2 M I N I M  SPECIF IC  ENERGY 

WARNING SECNO- 2.493 PROFILE- 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE B A N G  
WARNING SECM- 2.493 PROFILE- 2 WNVEIANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECNO- 2.579 PROFILE- I CRITICAL DEPTH ASSUIED 
CAUTION SECNO- 2.579 PROFILE- 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO- 2.579 PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION SECNO- 2.579 PROFILE- 2 M I N I M  SPECIF IC  ENERGY 

WARNING SECNO- 2.655 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECM- 2.655 PROFILE- 2 COFIVNWCE CHANGE W T S I D E  ACCEPTABLE RANGE 

WARNING SECNO- 2.729 PROFILE- 1 CONVNANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO- 2.729 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  kCCEPTABLE RANGE 

WARNING SECNO- 2 .792  PROFILE- 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RAMGE 
WARNING SECNO- 2.792 PROFILE- 2 CONVEVWCE CHANGE W T S I D E  ACCEPTABLE RANGE 

CAUTION SECM- 2.849 PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION SECM- 2.849 PROFILE- 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO- 2.849 PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION S E W -  2.849 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

NOTE SECNO- 3.030 PROFILE- 1 WSEL BASED ON X5 CARD 
WIRNING SECNO- 3.030 PROFILE- I CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 
NOTE SECNO- 3.030 PROFILE- 2 WSEL BASED OW XS CARD 
WARNING SECNO- 3.030 PROFILE- 2 CONVEYANCE CHANGE W T S I D E  ACCEPTAaLE RANGE 

PAGE 5 5  
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CAUTION SECNO- 
CAUTION S E C W  
CAUTION SECNO. 
CAUTION SECWOr 

3.187 PROFILE- I CRITI tAL DEPTH ISSUIED 
3.187 POOFILE- 1 M I N I M  SPECIFIC E N ~ G Y  
3.187 PROFILE- 2 CRITICAL DEPTH ASSUHD 
3.187 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO- 3.275 PIMFILE- 1 CRITICAL DEPTH I S S U E D  
CAUTION SECNO- 3.275 PWFILE- 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO- 3.275 PROFILE- 2 CRITICAL DEPTH ASSVIED 
CAUTIW S E C W  3.275 PROFILE- 2 Y I N I I U  SPECIFIC ENERGY 

WARNING SECNO- 3.349 PROFILE- 1 CWVEYUKE CHIHGE WTSIOE ACCEPTABLE WGE 
WARNING SECNO- 3.349 PROFILE- 2 CONVEYlWCE C M E  OUTSIDE ACCEPTABLE M E  

Floodway w t d t h  s-.ry: B.lbo./H.sp.rus 100-Year 
P r o f i l m  No. 2 

L.ft st. 
0t.t.ns. 

F r n  
Center  

R t g h t  St. 
04.t.ns. 

F*on 
c.mt.v - - - - - - - - - -. 

127.54 
35.89 
26.06 
75.40 
62.05 
53.18 
47.67 
35.46 
46.33 
67.96 
36.52 
41.12 
34.05 
15. 0 5  
13.111 
14.71 

144.15 
113.20 
145.21 
83.25 
53.71 
17.55 

143.45 
26.76 
17.06 
2.46 

126.93 
37.3s 
36.04 
30.96 
28.05 
21.81 
32.91 
15.51 
22.60 
22.93 

207.74 
187.61 
227.34 
144.83 

17.53 

FLMDVAY DATA. B.lboa/H..p.rus 100-Y..r 
PROFILE NO. 2 

------- FLMDVAY ------- WATER SURFACE ELEVATIffl 
STATION WIDTH SECTION MEAN WITH W I T W T  DIFFERENCE 

AREA VELDCITY FLOODYAY FLWWAY 

Floodplain 

PAGE 57 
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WASH NAME CROSS SECTION LEGEND -ABBRMATION 
/ 

<<<<<< Cross Section: .327: (FN = 0 x . 0 ~ 2 ) ~  >>>>>> 
100 YR. FLOODPLAIN ELEVATION 

2= 640cfs S2= 1644.15 - - - -100 YR. FLOODWAY ELEVATION 

CWSEL MYIE: Unless shown otherwise, Q2 = Q1 and WS2 = W S ~ .  
Manninq-n Values: LOB: ,075 CH: .04 ROB: 0 - .05 I 



<<<<<< Cross Section: .131: (FN = BA&HE.OH~) >>>>>> 
Q1= 1130cf.s WSl= 1567.42 



<<<<<< Cross Section: 246: (FN = BA&HE.OHZ) ! >>>>>> 
Q1= 11 30cfs WS1= 1575.46 
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.364: (FN = BA8cHE.OH2) >>>>>> 
Q1= 1130cfs WS1= 1586.87 



<<<<<< Cross Section: .482: (FN = BA&HE.OH~) >>>>>> 
Q1= 11 30cfs WS1= 1597.96 
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Manning-n Values: LOB: .07 CH: .08 ROB: .07 
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<<<<<< Cross Section: .608: (FN = BA&HE.OH~) >>>>>> 
Ql= 1040cfs WS1= 1609.78 



<<<<<< Cross Section: .728: (FN = BA&HE.OHZ) >>>>>> 
Q1= 335cfs WS1= 161 9.76 

Manning-n Values: LOB: .06 CH: .045 ROB: .06 
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I<<<<<< Cross Section: .759: (FN = BA&HE.OHZ) >>>>>> I 



I<<<<<< Cross Section: .782: (FN = BA&HE.OH~) >>>>>> 





<<<<<< Cross Section: -905: (FN = BA&HE.oH~) >>>>>> 
Q l =  720cfs WS1= 1638.93 
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I<<<<<< Cross Section: 1.517: (FN = BA&HE.oH~) 



I<<<<<< Cross Section: 1.645: (FN = BABtHE.OH2) >>>>>> 1 



<<<<<< Cross Section: 1.715: (FN = BA&HE.OHZ) >>>>>> 
Q1= 660cfs WS1= 1724.34 

Manning-n Values: LOB: .065 CH: .035 ROB: .065 
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I<<<<<< Cross Section: 1.858: (FN = BA&HE.oH~) >>>>>> 





Q1= 560cfs WSl = 1754.81 

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

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

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

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

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

. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . , . . 

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

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

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

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

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

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

. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . , . .  

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

tical Scale 1: 10 
- mtal Scale I: 100 S T A T I O N  (ft) 



<<<<<< Cross Section: 2.084: (FN = BABtHE.OH2) >>>>>> 
Q1= 56Ocfs WS1= 1763.53 



<<<<<< Cross Section: 2.173: (FN = BA&HE.OH~) >>>>>> 
Q1= 450cfs WS1= 1772.61 

Manning-n Values: LOB: .075 CH: .054 ROB: 0 
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I<<<<<< Cross Section: 2.198: (FN = BA&HE.oH~) >>>>>> 



Q1= 450cfs WS1= 1790.45 
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<<<<<< Cross Section: 2.238: (FN = BA&HE.OH2) >>>>>> 
Q1= 490cfs WS1= 1790.47 



Q1= 490cfs WS1= 1790.57 
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I<<<<<< Cross Section: 2.41 8: (FN = BA&HE.OH2) >>>>>> I 
Q1= 490cfs WSl = 1797.08 



<<<<<< Cross Section: 2.493: (FN = BA&HE.OHZ) >>>>>> 
Q 1 =  490cfs WS1= 1806.45 

Manning-n Values: LOB: .075 CH: .06 ROB: .075 
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<<<<<< Cross Section: 2.579: (FN = BA&HE.OH~) >>>>>> 
Q1= 490cfs WSl= 181 8.28 



<<<<<< Cross Section: 2.655: (FN = BA&HE.OHZ) >>>>>> 
Q1= 350cfs WS1= 1828.72 

Manning-n Values: LOB: .075 CH: .05 ROB: .075 
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<<<<<< Cross Section: 2.792: (FN = BA&HE.OH~) >>>>>> 
Q1= 350cfs WS1= 1843.1 8 

Manning-n Values: LOB: .075 CH: .05 ROB: .075 

. . . .  

. . . .  

. , . . 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

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

. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  z 
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  

0 I 
- 1850 \ d . . . .  . . . .  . . . .  . . . .  . . . .  . , . .  . . . .  

. . . .  . . . .  . . . .  . . . .  . . . .  I- . . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  Q 

. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  ' 1840 

. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  w 
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  

-I . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . , . 
W . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . , . 

1830 

. . . .  

. , . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

1820 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

1870 

n 1860 
4 
't 
w 

9740 9940 10140 10340 10540 
Vertical Scale 1: 10 
HOF-*rlta~ Scale I: 100 S T A T 1  O N  (ft) - 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. , . . 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  



I<<<<<< Cross Section: 2.849: (FN = BA&HE.OH~) >>>>>> I 



<<<<<< Cross Section: 3.03: (FN = BA&HE.oHZ) >>>>>> 
Q1= 2590cfs WSl= 1883.3 
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<<<<<< Cross Section: 3.105: (FN = BA&HE.OH~) >>>>>> 
Q1= 2590cfs WS1= 1886.24 



<<<<<< Cross Section: 3.187: (FN = BA&HE.OH~) >>>>>> 
Q1= 2590cfs WSl= 1895.37 
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<<<<<< Cross Section: 3.275: (FN = BA&HE.OH~) >>>>>> 
Q1- 2590cfs WS1= 1905.92 
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Manning-n Values: LOB: .075 CH: .063 ROB: .075 
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STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH ASHBROOK WASH b g  1 
I 





ino 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE MTH ASHBROOK WASH 



i n o  

- - -  100-YEAR- 

CROSS SEmm 



r n o  

---- loo- YEARFLOOD 

CROSS sEcnoN 

208 2.16 224 232 2 4  248 258 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WlTH ASHBROOK WASH 



SlREAM DISTANCE IN MILES ABOVE CONFLUENCE VHlH ASHBROOK WASH 



---- 100 - YEAR ROOD 

3.12 3.2 3.28 3.36 3.44 3.52 3.6 

STREAM DISTANCE IN MILES ABOM CONFLUENCE WlTH ASHBROOK WASH 







S.ctton 1.028 i s  *act ton 2 o f  3 f o r  N o m l  h p t h  C.lcul.ttdn 

- a * 

GR 1530.0 10110.0 

s.etion 1.030 t s  .actten 3 o f  a l o r  NO-1 h p t h  c.lsul.tton 

= a  ... 
~.rt .v.rb.n~ t. .rf.=ttv. riow nard cod.d E R * ~  

f o r  STA 9954.7 9 EL 1525.5 
XI 1.054 20 9977.0 10023.6 110 115 112.6 
GR 1532.8 9778.9 1530.7 9806.5 1529.0 9814.2 1528.2 9B37.7 1528.3 3869.3 
GR 1528.2 s897.3 1527.7 9931.1 1526.5 9939.2 152S.5 9954.7 1525.5 9077.0 

WI 1519.9 10000.0 1521.4 10004.3 1524.8 10023.6 1528.8 10043.5 1530.3 10062.4 
WI 1531.7 10078.7 1532.7 10096.2 1533.1 IOll2.1 1532.2 10133.5 1531.8 10141.9 

1 
291UR95 l4:51:53 PAGE 3 

START Hydraullc.lly S t n i l a r  R..ch CA 2 
SN E x h i b i t  1. *.nntngns n Valu. #p. ......*...*.**........*.................................*...........*.*....... ...................... r.... Cul".rt 527 ....*.*-..."'.........*...... ......+........*........*..,..*.*...*..*. "...*..*............................. 

3 .05 10000 .035 10018.5 .06 
9.1 

START Hyd?.ultcally Stmt1.r R..sh CA 2 
5.. E x h i k l t  1. mnntng'. n Valu. h p .  

CULVERT 527 : CALIEKIE WASH and DIRT W nex t  t o  R.s.rv.tlen 
Cu lva r t  527 Oornstr..n: .xpand.d f low.  (SECTIOW 1 OF SC 

XI 1.083 21 10000 10018.5 165 150 
GR 1531.4 9854.5 1530.6 9869.6 1529.9 9883.6 
€4 1527.4 9937.4 1526.7 9970.3 1525.4 9979.4 
GR 1525.4 10009.6 1526.2 10018.5 1525.8 10029.4 
GR 1533.2 10070.5 1534.1 10W4.4 1534.4 10098.4 
GR 1533.7 10126.3 

Us. NC Racord t o  sat  C s n t n c t l r m  end Exp.n*ion Co.fTtct.nt. ? o r  culvert. 

ET 9.1 9996.46 10044.48 
Culve r t  527 0ut l . t  1-42" CMP (SECTION 2 OF SC W I N E )  

~ h o t e g r a m t r i c  xsec. locatad 4.1' Dan.tr.m. (No El.". Adjust.) 
&as. Channel El.r.tion. ~ r .  1m.r.d t o  Cu lv - r t  I n v - r t  EL 1526.10 

XI 1.093 16 10011 10016 55 60 50.6 
X3 10 1528.19 1528.19 
X4 2 1526.10 10011 1526.10 10016 

Floodplain 

APPENDIX E 
Cal iente Wash HEC-2 Output KC-2, Page 2 

1 



ET 9.1 
Culvart 527 I n l e t .  1-42" PIP (SECTION 3 Of SC RUUTINE) 

Bas. Ch.nn.1 El.u*tion. w.r. 1ow.r.d t o  Culv.rt Invart  EL 1627.08 
Culv-rt 527 BT inro-tinn 5urvw.d by 1s 9 CL o r  O i r t  Road. 

1 
2%R95 14:51:53 PAGE 4 

 turn contraction end ~.~.n.ion co.frfci.ntr t o  ~ o - I  

-- 
ET 9.1 9956.82 10046.63 

Culumrt 627 Upstr..n: .ip.nd.d flow. (SECTION 4 Of SC UWTINE) 
X I  1.107 1 1  9976.1 10022.3 50 60 50.2 
GR 1536.3 9793.6 1537.0 9W1.8 1537.6 9821.2 1537.0 PBU.5 1535.8 9864.3 
GR 1534.11 9896.2 1533.5 9935.6 1532,s '1962.6 1529.3 9976.1 1528.7 9985.7 
GR 1528.5 10000.0 1528.9 10022.3 1532.5 10048.4 1637.Z 10074.5 

HEC-1 Cqnc.ntr.tion Point C526 

Qr 2 520 520 

NH 3 .05 9985.1 ,035 10014.4 -06 X0126.1 
ET 9.1 

HEC-1 Conc.ntratien Point C526: 6-hr s t o m  controls. 

Fl oodpl at n 
APPENDIX E 

Cal  l en te  Wash HEC-2 Output 



HEC-1 Conc.ntr.tton P o i n t  C525 

QT 2 380 360 

NH 3 .05 9984.4 
ET 9.1 

1 
ZWAR95 14:51:53 

9980.83 10028.73 

PAGE 6 

CULYEllT 525 : CALIENTE WASH and DEERSKIN DRIVE 
HEC-I Cenc.ntr.tian Pe+nt C525: 6-hr  s t o m  c o n t r o l * .  

culv.?r 525 Do*nstr.uni .xp.nd.d T l a .  (SECTICU 1 OF SC ROUTINE) 
XI 1.763 21  9984.4 10007.5 520 530 527.7 
GR 1605.6 9776.4 1605.3 9788.3 1605.9 9792.3 1606.1 
G8 1604.2 9$55.6 1603.0 9879.7 1602.9 9891.3 1602.3 
GR 1597.6 9976.0 1594.7 9994.1 1594.0 9994.0 1594.3 
GR 1594.5 10017.4 1594.7 10024.9 15S3.6 10037.0 160P.7 
GR 1604.4 10100.7 

Us. NC R-sord t o  s e t  c o n t r a c t i o n  and  ~xyr.n.ion Co.TTisi.nts T o r  C u l v e r t .  

9 . 1  
C u l v a ~ t  525 0utl.t. 3-70"x601' CMPA's (SECTIOW 2 OF SC ROUTINE) 

Ilod.1 .s 3-66" W. (A - 23.75 It-2) 
P h o t o g r a m t r t s  x%.c. 1 o ~ t . d  10. Dan' t rman. (NO €1.". Ad jus t . )  

Bas. Channel  El.v.ttons wr. 1 e w r . d  t o  Culv.rt I n v w t  E L  1595.72 
X I  1.778 20 10000 10014.6 78  80 77.7 

9.1 
9 1 .  3-70"r60" CUP (SECTION 3 OF SC ROUTINE) --- . ................ 

bd.1 I S  3-6W CUP. (A - 23.75 ~ c - 2 )  
~ h o t o g r a m m t r i c  rsac. l o s a t a d  15.6' Upstr.m. (No El.". Ad jus t . )  

Bas. Chann.1 El.v.tions re?. 1orr .d t o  C u l v a r t  I n v e r t  EL  1597.06 
c u l v a r t  525 BT i n f o r n u t i o n  surv.y.d by T a n .  w s s t  t o p  OT curb. 

17 9994.8 1W13.9 55 55 55.0 

PAGE 7 

APPENDIX E 
Cal  lente Wash HEC-2 Output F l o o d p l a i n  



NU 3 .05 10000 .035 10010.9 .06 10062.9 
ET 9 . 1  9968.98 10022.77 

Culv-rt 525 Upstr.m: .xp.nd.d T l a .  (SECTION 4 OF SC RWTINE) 
X I  1 . M 5  15 9996.5 10019.8 90 90 85.9 
GR 1608.8 9829.7 1608.0 9855.0 1606.8 -7.1 1605.5 9928.2 1604.2 9962.7 
GR 1501.6 9969.5 1599.5 9978.6 1599.5 9996.5 1599.0 10000.0 1698.6 10W2.8 
GR 1598.4 10010.9 1501.0 10019.8 1605.2 10031.6 1607.0 10043.3 1607.9 10062.9 

START Hydraulically S1mil.r Reach CA 3 
5.. E ~ h i b l t  I. Wnntngs. n Valu. Wp. 

NU 3 .08 10000 .05 10020.5 .075 103e5.5 
ET 9.1 

HEC-1 Cons.ntv.tton Potnt C524: 6-hr s t o m  sontrols. 
START Hydnullc.l ly Similar Ruck CA 3 

S.. Exhtbtt 1. Wnntng's n Value Wp. 
X I  1.998 27 10000 10020.5 155 150 149.4 
GR 1629.6 9740.9 1628.8 9801.5 1626.1 9824.7 1626.1 
GR 1626.2 9861.3 1627.7 9W6.2 1628.4 9944.0 1527.9 
GR 1522.4 10008.5 1622.4 10020.5 1825.4 10029.2 1626.2 
GR 1628.2 10128.4 1628.8 10148.9 1629.0 10175.4 1626.8 
GR 1627.3 10202.5 1626.6 10206.9 1628.3 10217.2 1629.4 
GR 1628.2 10343.4 1628.8 10365.5 .....*..*.*............*..............*......................... s............. ...... ..................... C"l"*,... ,,I1 .............................. ............ *...........*.....*................................**....".....*.. 
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NU 3 0.080 10000 0.050 10016.5 0.075 10206.1 
ET 9.11 9986.80 10039.10 

Rtght bank 1. no" .rr.=ttv. flow .". d". t a  .td. sh.nn.1 
CULVERT MI1 : CALIENTE WASH nnd IVORY DRIVE 

Culv.rt U l l  Darnstr.m: .ip.nd.d Tlo*. (SECTION 1 Of SC RWTlNE] 
XI  2.072 24 9986.8 10039.1 JBO 3 M  390.7 

Us. NC Record t o  set Contraction and Expansion Co.rrtstats Tor Culu.rr. 

9.1 
Culvert U l l  0utl.t. 3-10'1 3. Box (SECTICU 2 OF SC m T I N E )  

Photwr-tric x s e .  1ac.t.d 4.1' Uplt"4m. (NO E1.v. Id just . )  
Oa%. Chann.1 El.rmtton% *rr. 1orr.d t o  Culv.rt Inv.rt EL 1634.12 

XI  2.109 25 10000 10031.8 195 195 195.8 

F l o o d p l a i n  

APPENDIX E 
C a l l e n t e  Wash HEC-2 Output 



9.1 
culv.rt rill 1~1.t.  3- lo 'x 3 '  lor ( t e c r r w  3 OF x ROUTINE) 

Bas. Channel El.vltions *.Fa 1w.r.d t e  Culv.rt 1nu.e EL 1634.65 
Cu1v.t-t MI1 I T  Infornutton suW.Y.d by T a n .  W.st tclp of  curb. 

2.120 31  9994 10026 55 55 85.0 
2 1637.65 1638.96 

10 
2 1634.65 9994 1634.65 10028 

BT 
LIT 
LIT 
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NU 3 .OB 10000 .05 10022.1 .075 10123.7 
ET 9.1 9989.58 10029.91 

culv.rt MI1 Upstr..ai .xp.nd.d lla. (SECTION 4 OF SC RWTINE) 
X I  2.131 16 9992.3 10029.9 60 60 59.6 
GR 1642.2 P881.7 1641.8 9921.0 1641.2 9953.0 1641.4 9947.7 1640.6 9963.4 
GR 1638.4 9979.7 1637.2 9992.3 1635.9 10400.0 1636.0 10022.1 163B.3 10029.9 
GR 1638.3 10033.5 1640.1 10051.8 1640.6 lOOBO.1 1641.1 10085.6 1641.2 10111.7 
GR 1640.9 10123.7 

HEC-1 ConC.ntration Point C52X) 

3 .08 9995.8 .05 10004.8 .075 
9.1 

HEC-1 Concantratten Potnt CSZM: 6-hr storm sentrols. 
CULVERT 523 r CALIENTE WASH and KDDUELL HOWTIIN W1D 

Cu1v.rt 523 Danstr..n: .ip.nd.d f l a .  (SECTION 1 OF SC 
2.274 2 1  9979.1 10022.1 300 290 

1659.6 9840.3 1657.5 9869.8 1665.2 9905.0 
1651.3 9979.1 1648.0 0905.8 1647.8 10000.0 
1651.5 19022.1 1651.1 10043.8 1651.6 10078.9 
1654.0 10117.8 1653.3 10121.6 1657.3 10169.5 
1658.2 10217.5 

: ROUTINE) 
296.0 

Us. NC Rseord t o  sat Contraetton and Exp.n.ion C o . f f i c i m t ~  l o r  Cu1v.U. 

Culvart 523 Outlet. 1-66" CHP (SECTXON 2 OF SC RWTINE) 
Photowa-tric xsnc, 1os.t.d 30' Upstr.am. (No C1.v. Adjust.) 
PER REVISED W P I M  3-08-94 

XI  2.287 13 9998 10004 50 50 66.6 
X3 10 1654.94 l63b.94 

1-66" CMP 

APPENDIX E 
Cal i  ente Wash HEC-2 Output F l o o d p l a i n  KC-2, Page 6 I 



HEC-1 Cens.ntratlen Point C5231 
2 390 390 

... 
HEC-I Conc.ntr.tion Potnt C523I: 6-hr 'tor. controls. 

Culv.rt 523 1nl.t. 1-66" PIP (SECTION 3 OF SC W T I N E )  
P h o t e g r . m t r i ~  i*K. 1oc.t.d 13.2' Upstreu.. (No €1.". Adjust.) 
8's. Ch.nn.1 El.v.tlon* rr. 1ow.r.d t o  Culu.rt Invar t  EL 1650.28 

Cul la r t  523 8T inro-tlen %urv.v.d by TRL. w.st o r  m - v m n t  

9963.53 10234.31 

PAGE 11 

Rtght bsnk 1% non .f?.sttr. ?low are.: nard coded GR-a 
?- 511 10150.0 t o  ST1 10227.2 Q EL 1659.5 

X I  2.317 20 9992.2 10011.7 65 70 60.0 
GR 1669.4 m a . 1  1667.2 9866.6 1665.4 9894.7 6 6 2 . 6  9933.8 1660.9 9956.5 
GR 1857.5 9975.1 1651.9 9992.2 1651.5 9998.3 1651.5 10000.0 
GR 1654.4 10037.6 1655.3 10068.0 5 6 . 9  10093.7 1652.6 10011.7 1658.3 10125.9 1659.5 10150.0 
GR 1659.5 10178.9 1659.5 10191.8 1659.5 10205.0 1659.5 10227.2 1659.7 lO'L35.1 

S E W  DEPTH N E L  CR1Y.i =ELK EG HV 
9 

HL OWSS L-BSNK ELEV 
QW8 WH PRO8 AUM ACH A N 8  VOL WA 

T I M  VW8 VCH VROB XNL XNCH XNR YTN 
R-BANK ELEV 

EMIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IM: ICONT CORAR TOWID EWST 

.PROF 1 

CRITICAL DEPTH TO BE CALCUUTEO AT ALL CROSS SECTIONS 

CCHV- ,100 CEHV- .300 
.SECK) 1.026 

S T R W  DISTANCE IN MILES ABOVE CONPLUENCE WITH VERDE RIVER. 
HEC-I Concentratton Point C527: 6-hr storm controls. 
START H y d n u l l c r l l y  Slmi1.r R..ch CA 1 

5.. Elh ib i t  1, *.nning'. n Value Map. 
s.ction 1 o r  3 r o r  SWPE-AREA WETHO (no-i o.pth c.icui.tion) 

1.026 4 1522.60 1522.09 1522.60 1523.16 .56 .OO .OO 1519.05 
670.0 268.2 361.8 40.0 55.9 52.4 10.6 .O . 00 4.80 6.90 3.77 ,065 .070 ,065 .OW 1518.45 9954.20 

.O 1519.75 

. 018542 0. 0 .  0. 0 14 0 .OO 57.45 10011.65 

.SECW 1.030 
S.ctton 3 or 3 r o r  SLOPE-ARC4 K T m  ( N o n u 1  m p t k  C.lculatlon) 

1.030 4 5  1522.97 1522.46 .OO 1523.53 .56 . I $  .OO 1539.42 
670.0 268.2 361.8 40.0 55.9 52.4 10.6 .I .O 1520.12 

.OO 4.80 6.90 3.77 ,065 ,070 .On5 
.018540 

,000 1518.82 9954.20 
10. 10. 10. 0 15 0 .00 57.45 10011.65 

F l o o d p l a i n  
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1490 NH CARD USED 
1 

29HIR95 14:61:53 PAGE r l  

SECNO DEPTH N S E L  CRIWS -ELK ffi HV HL OLOSS L-BANK ELEV 
Q 9L00 QCH QWB ALOB ACH AROB VOL N A  R-B6NK ELEV 
TIME VLOB VCH VRUB XNL XNCH XNR Y I N  E W I N  SSTA 

SLOPE XLOBL XLCH XWBR ITRIAL IDC I C W T  CORAR TDRllO ENmT 

1490 NH CARD USW 

ROUTINE) 
2.37 

.9 
,000 

ccnv- ,300 CEHV- .so0 
1490 NH CAR0 USED 
.SECNO 1.093 
7185 M I N I M M  SPECIFIC E N E W  
3720 CRITICAL DEPTH ASSWED 

Culv.rt 527 Dut1.t. 1-42. CMP (SECTICW 2 OF SC ROUTINE) 
~hotogr.nnutric r s e .  1ocaf.d 4.1' 0arnstr.u. (No €1.". Adjust . )  

B.S. chann.1 El.~.tton. war. 1ow.r.d t o  Cu1v.rt I n v e r t  E L  1S26.10 
1.093 3.26 1529.36 1529.36 .OO 1530.34 . BB .70 2 1526.10 
670.0 212.2 172.9 284.9 27.5 16.3 47.6 1.0 .5 1526.10 

.02 7.72 10.60 5.98 . O m  ,035 .044 ,000 1525.10 9996.46 

.OIZ872 55. 51. 60, 0 1 4  0 .OO 48.03 10044.48 

SPECIAL CULVERT 

sc cum CUNV ENTLC COFQ RDLEN RISE SPUI CULVLN CHRT SCL ELUlU ELCHO 

1 ,022 .90 2.63 . 00 3.50 .00 25.00 2 3 1527.08 1526.10 

CWRT 2 - CORRUWTED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING F W  F I L L  

5140. NORMAL DEPTH EXCEEDS CULVERT HEIWT 
1 

29PAR95 14:51:53 

SECNO DEPTH WSEL CRIWS WSELK EG HV HL OWSS L-BANK ELEV 
q QWB qCH QROB AWB ACH AROO W L  WA R-BWK ELEV 
TIME VLOB VCH V1108 XtlL XNCH XNR YIN E W I N  SSTA 

SLOPE XLOBL XLCH XWBR ITRIAL IDC ICCUT CURAR TOPWID ENDS 

5130. EGIC- h97.08..HLY BE TOO LARGE I F  INLET CONT-. 
5135. EWC- 1629.12 . .MY BE TOO LARGE I F  WTLET CONTROLS 
I 4 9 0  HH CARD USED 
.SECNO 1.098 

SPECIAL CULVERT INLET CONTROL WEIR F U Y .  EG - 1532.74 

3 3 0 1  HV CHANGED W E  T W  HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTASLE RANGE. KRATIO - 1.91 

SPECIAL CULVERT 

EGIC EWC H4 W E I R  QCULV vcn ACULV ELTao wEIRu i  
1797.08 1529.12 2.40 593. 80. 7.694 9.6 1530.64 129. 

Floodplain 

APPENDIX E 
Cal iente Wash HEC-2 O u t p u t  
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Culver t  527 I n l e t .  1-42' Cw (SECTION 3 OF SC WJTINE) 
8.s. Chann.1 El.v.tion* w.7. 1ou.r.d t o  Culv.rt t n v e r t  EL 1527.08 

Culu.rt 527 8 1  in ro rnu t lon  Surv.y.d by 1LS O CL or D i r t  R0.d. 
Culvert 527 81 1-ft *id. 0od.d per  <lsur. 3.16 (UEC-2, s.pt 90) 

5.32 1532.40 . 00 .OO 1532.74 .34 2.40 
214.0 163.9 292.0 76.2 21.3 87.8 1.1 
2.81 7.69 3.32 .042 .035 .042 .a00 

25. 25. 25. 3 0 0 .OO 

CCHV- .I00 CRlV- ,300 
1490 NU CAR0 USED 
.SEENO 1.107 

3302 WAWINO: CONVEYANCE CUANDE WTSIDE Of ACCEPTABU w. K M l O  - 1.90 

Culv.rt 527 UPS~P..~: .ip.nd.d +low. (SECTION 4 OF SC IWITINE) 
1.107 4.21 1532.71 1530.57 .OO 1532.85 . I 4  .09 .02 1529.30 - . 670.0 33.4 579.9 56.0 25.1 184.0 46.5 1.4 .7 1528.90 

.02 1.33 3.15 1.22 ,050 . o n  .o60 .no0 1528.~0 9966.82 
.000977 50. 50. SO. 2 18 0 .OO 89.82 10046.63 

1490 NU CARD USED 
.SECNO 1.186 

1 
29WR95 14:51:53 

SECNO DEPTU CYJEL CRIYIl =ELK EG UV UL OLOSS L-OWK ELEV 
9 PWB WH WI)B ALOE ACU ARDB VOL W A  
TIME VLOB VCH VROE XNL XNM XNR WN EWIN SSTA 

R-BANK ELEV 

SLOPE X W ~ L  XLCH XWIR ITRIAL IDC IMT COBAR TOWID WDST 

3301 UV CHANGED mRE TWN HVINS 

7185 UlNIMM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUHED 

1.186 2.31 1528.31 1528.31 .OO 1539.23 .S2 1.04 .24 1536.70 
670.0 17.3 523.1 119.5 5.5 62.2 28.9 3.0 1.4 1536.30 

.04 3.14 8.41 4.48 .OSO ,035 ,060 .OOO 1536.00 9968.75 
.015509 410. 415. 415. 0 11 0 .00 5 5 . U  10024.20 

1490 NU CARD USED 
-SECNO 1.311 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

1490 NH CARD USED 
.SECK) 1.384 

1490 NU CARD USED 
.SECNO 1.480 

1490 nn cnao USED 
'SECNO 1.504 

UEC-I Cenc.ntration Point C526: 6-hr stom con t ro ls .  
1 . 0 4  2.55 1568.25 1561.58 .OO 1568.60 .35 1.25 .03 1566.90 
520.0 4.4 515.6 .O 2.5 108.4 .O 6.8 3.5 1558.60 

.I1 1.75 4.76 . 00 ,050 .a38 .a00 ,000 1565.70 9967.18 
,006362 125. 122. 120. 3 16 0 -00 60.95 10028.13 

SECNO DEPTH N N L  CRIWS WSELK EG HV HL 
9 

OLOSS L-BANK ELEV 
qLOB QCn PRO0 AWII ACH AR08 VOL N1 

TIME 
R-BANK ELEV 

VLOB VCH VRD8 XNL XNM XNR WN EWIN SSTA 
SLOPE XLWL XLCH XLO8R ITRIAL IDC ICONT C W R  TOW10 ENDST 

F l o o d p l a i n  

APPENDIX E 
Caliente Mash HEC-2 Output 
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1490 NU CARD USED 
.SECNO 1.573 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH A S W E 0  

1.573 2.49 1573.69 1573.69 
520.0 260.2 a59.8 .O 

.12 5.57 7.76 . W 
.024556 365. 357. 370. 

1490 NH CARD USE0 
SSECLYI 1.663 
7ii.5 MINIM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 

1.663 2.60 1587.Ul 1587.40 
520.0 6 420.5 30.9 

. I 4  4.27 8.76 3.16 
.012351 470. 478. 483. 

1490 NH CAW USED 
.SECNO 1.763 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 

CULVERT 525 : CALlENTE WIU( m d  DEERSKIN DRIVE 
HEC-1 Conc.ntr.tton P o t n t  C52S: 6 -hr  ' torn s o n t n l * .  

c u l v e r r  525 0om.tr.u: .iw.nd.d ? l a .  (SECTION 
1.763 1.93 1595.93 1595.93 .OO 1596.61 
360.0 5.9 264.8 89.3 2.2 35.9 

.15 2.6s 7 . S  3.63 ,050 .035 
.016828 520. 528. 5-30. o 1 9  

CCHV- .300 CEHV- .500 
1490 NU CAW USED 
'SECHO 1.778 

3301 HV eUANGED NORE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLMEO 

1 
m R 9 5  14:51:53 

SECHD DEPTH WSEL CRIYS YSELK EG HV UL OLOS L-BANK ELEV 
9 QLOB WH W ALOB ACH 1-11 VOL N A  R-BANK ELEV 
TIME VL06 VCH VW8 XNL XNCH XNR W N  ELMIN SSTA 
SLOPE XWBL XLCH XW8R ITRIAL IOC ICONT COIUR TOWID EWUT 

3495 OVERBANK AREA ASSLMEO NON-EFFECTIVE. ELLEA- 1601.71 ELREA- 1601.71 

C u l v e r t  525 O u t l e t .  3-70'160" W A ' I  (SECTION 2 OF SC W T I N E )  
d l  3-66" W (A - 23.75 T t A 2 )  

pbatogram. t r ts  x..s. 1ec.t.d l o '  D o m s t r r u n .  (No El.". Ad jus t . )  
Bas. Chano.1 El.v.t(ons war. 1ow.r.d t o  C u l v a r t  1nv.rt EL 1595.72 

1.778 2.56 1598.36 1598.36 .00 1599.70 1.34 1.15 .33 1595.70 
360.0 .O 360.0 .O .O 2a.S .O 9.3 5.0 1595.72 

.I6 .OO 9.29 .OO .OOO ,035 ,000 .OOO 1595.70 10000.00 
,013016 78. 78. 80. 0 11 0 .OO 14.60 10014.60 

SPECIAL CULVERT 

SC CUNO CUNV ENTLC COFQ ROLDI RISE SPAN CULVLN 
3 ,022 .50 2.63 . 0 0  5.50 .On 55.00 

CURT 
2 

CHART 2 - CORRUEATED METAL PIPE CULVERT 
SCALE 1 - HEAWALL 

1490 NH CARD USED 
.SECNO 1.789 

SPECIAL CULVERT WTLET CONTROL 
EGIC - 1601.464 EGOC - 1601.9418 PNSE- 1598.365 ELTRD- 1604.190 

3 3 0 1  HV CHANGED HORE THAN W I N S  

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE M E .  KIUTIO - 3.27 

SPECIAL CULVERT 

EGIC EGOC H4 W E I R  QCULV VCH ACULV ELTRD VEIPLM 
1601.46 1601.95 2.24 0. 360. 3.900 71.3 1604.19 0. 

APPENDIX E 
Cal iente Wash HEC-2 O u t p u t  
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3495 OVERBANK AREA ASSWO NON-EFFECTIVE. ELLEA- 1603.95 EUIU- 1603.95 

Culv-rt 525 1nl.t. 3-70*x60* cw RECT~OW 3 w 5c  ROUTINE) 
Modal 3-66" CUP. (A - 23.75 TtA2) 

Photogre-trts x..s. 1os.t.d 16.6' U p a t r a u .  (No El.". Adjust.) 
Bas. ch.nn.1 El.v.ttons war. 1owr.d t o  Culv.rt i n v e r t  EL 1597.06 

Culver t  525 I T  t n f o n u t l o n  Surv.y.d by Tom. west t ~ p  oT curb, 

SCCNC DEPTH NSEL CRlVI USELK LB HV 
9 

HL 
QLOB Q M  9ROU AWB ACH AWE VOL WA 

OWSS L-8ANK ELEV 

TI* VWB VCH VWB XNL XNCH XNR WTN 
R-BANK ELEV 

EUIIN SSTA 
SLOPE XWBL XLCH XLOBR ITRIAL IDE ICONT C O W  TOWID ErmST 

cwv- ,100 cmv- .MO 
1490 NH CARD USED 
=SEcNa 1.ms 

3302 WARNING: CONVEYANCE CMNW CUTSIDE OF ACCEPTABLE IUNBE, W T l O  - .MI 

Culv.vt 525 Upltr.Wl uP.nd.d T lo l .  (SECTIOW 4 OF SC ROUTINE) 
1.805 3.57 1601.97 1600.63 .OO 1602.11 . I 4  .15 .01 1599.50 
360.0 lbS.6 213.3 1.1 56.4 66.8 1.4 9.6 5.1 1601.00 

.18 2.58 3.19 -76 .050 ,048 .060 -000 159B.40 9968.98 
.OOW40 SO. 86. 90. 2 14 0 .OO 53.79 1002a.77 

1490 NH CARD USED 
.SECNO 1.898 

3301 HV CHWGED IURE THAN HVINS 

7185 M I N I W  SPECIFIC MERSY - - -  

3720 CRITICkL DEPTH ASSUED 
1.898 2.53 1611.13 1611.13 .OO 1611.90 .?7 3.15 .19 1609.50 
360.0 154.2 205.7 .I 22.5 28.7 .I 10.6 

.20 6.85 7.17 1.06 ,050 .052 .060 
5 6  1610.90 

.033080 
,000 1608.BO S981.48 

490. 492. 495. 0 19 0 .OO 34.99 10016.47 

1490 NH CARD USED 
'SEem r.s,n - - - - -. - - 
7185 MINIMDl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSMD 

I .870 2.13 1620.53 1620.5Z .OO 16P1.41 .88 7.32 
360.0 

.03 1619.10 
5-7 328.9 25.3 2.1 b2.Z 7.9 11.0 

.21 
6.9 1618.40 

2.80 7 . m  3.19 .a50 .037 ,060 
.016001 180. 380. 185. 0 15 0 .OW 1618.40 9990.93 .OO 32.11 10023.05 

SECHO DEPTH NSEL C R M  =ELK EG HV 
Q 

HL 
QLOB QCH 

OLOSS L-BANK ELEV 
QW8 ALCd ACH AWE 

TIME 
VOL 

VWB 
WA 

VCH 
R-BANI: ELEV 

VWB XNL XNCH XNR W N  ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORM TOWID ENDZT 

1490 NH CARD USE0 . 
.SECNC 1.998 
7185 MINII(U( SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

HEC-1 Cons.ntrmtlon Pelnt C524: 6-hr s t o m  sen t ro ls .  
START Hydraul lsml ly  Slmt1.r h a c h  CA 3 

5.. Exh lb l t  1. I*nntng'* n Value k p .  
1.998 1.71 1624.11 1624.11 .OO 1614.88 .77 3.06 
280.0 

.01 1822.40 
11.2 256.2 12.5 4.1 s . 0  4.2 11.1 

.21 2.77 7.31 2.96 .080 .050 .075 
5.0 1622.40 

,000 1622.40 9995.26 
,029646 155. 149. 150. 0 I S  0 .OO 30.21 10025.46 

1490 NH CARD USED 
.SECNO 2.072 

3301 HV CHANGE0 WORE THAN WINS 

3302 WARNING: CMIVEYANCE CHANGE WTSIM OF ACCEPTABLE RANGE. KRATIO - 1.47 

APPENDIX E 
Caliente Mash HEC-2 Output 
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3.195 OVERBWK AREA ASSWEO WN-EFFECTIVE, ELLEA- 1633.30 E L R W  1636.00 

CCHV- ,300 CEHV- .500 
1490 NH CARO USED 
.SECNU 2.109 

3495 OVERBANK ARVI ASSUIW NW-EFFECTIVE. ELLEA- 1637.87 ELREA- 1637.87 

c u l v - r t  MI1 0utl.t. 3-10.. 3' Box (SECTION 2 OF SC ROUTINE) 
Photegr.nr.tric x u c .  10c.t.d 4.1' Up*tr..m. (No El.". Idju.t.) 
0.1. channel El.v.ttons rr. 1ow.r.d t o  Cu1v.e 1nv.U EL 1634.12 

2.109 1 .  1635.58 1635.45 .OO 16M.13 .55 3.45 
2sO.O .O 280.0 .O .O 47.1 .O 12.0 

.25 . 00 5.94 .OO ,000 .a50 iOOO ,000 
.023662 195. 196. 195. 3 I 4  0 .W 

SECW DEPTH NZEL CRIYS WSELI EG HV HL OLWS L-BANK ELN 

9 9LOB QCH QROB AWB AU( A 0 0  VOL TW R-BWK ELN 
TIME VLOB VCH V W  XNL XNCH XNR YTN EWIN SSTA 
SLOPE XWBL XLCH XLOBR ITRIAL IDC ICDNT COBAR TOFWlO ENDST 

SPECIAL CULVERT 

SC CUW CUNV ENTLC COFQ QDLEN RISE SPAN CULVLN CHRT SCL ELOIU E L M  
3 ,012 .40 2.63 . 00 3.00 10.00 55.00 9 2 1634.65 1634.12 

CHART 9 - BOX CULVERT WITH FLARED WINWALL AW INLET Tap EWE BEVEL 
SCALE 2 - WINWALL FLARED 18 TO 33.7 DEGREES: INLET TOP EDGE BEVEL - 0.0830 

1490 NH CARD USED 
'SECNO 2.120 

SPECIAL CULVERT OUTLET CONTROL 
EGIC - 1636.805 EUIC - 1637.006 PNZE- 1635.585 ELTRW 16B.960 

3302 WRNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE W G E .  URMTIO - 1.81 

SPECIAL CULVERT 

EPIC EUIC 
1636.80 1637.01 

WEIR 
0. 

ACULV 
90.0 

ELTRO 
1638.96 

WEIRLN 
0. 

3495 OVERBANK AREA ASSWED NW-EFFECTIVE. ELLEA- 1638.70 ELREA- 1638.70 

Culv-rt MI1 1nl.t. 3-10.i 3' Box (SECTION 3 OF SC ROUTINE) 
8.n. ch.nn.1 E1.r.ttor.s rr .  10r.r.d to Culver t  I n v - r t  EL 1634.65 

Culver t  1111 BT info-tton .urv.y.d by T m .  West top  of curb. 
2.120 2.37 1636.77 .OO .OO 1637.01 .23 .87 .OO 1634.65 
280.0 .O 280.0 .O .O 72.2 .O 12.1 6.5 1634.65 

.26 .OO 3.88 .DO .On0 .056 . WO .OW 1634.UI 9994.00 
.007199 55. 55. 55. 2 0 0 .OO 12.00 10021.00 

CCHV- ,100 CEHV- ,300 
1490 NH CARO USED 
.SECW 2.131 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 

Culvar t  H I 1  Upstr-: .=pandad +la. (SECTION 4 OF SC ROUTINE) 
2.131 1.56 1637.46 1537.46 .OO 1638.09 .a3 .90 .12 1637.20 
280.0 .4 279.6 .O .I U . 0  .O 12.1 6.6 1638.30 

.26 1.07 6.36 .OO ,080 ,061 ,000 ,000 1535.90 9989.57 
.050493 60. SO. 60. 0 14 0 .OO 37.48 1W27.05 

SECW DEPTH N E L  CRIWS WSELL €5 HV HL OLWS L-BANK ELEV 
9 QLOB QCH QROB ALOB ACH AROB VOL N A  R-BANK ELEV 

TIME VLOB VCH VROB XNL X K H  XNR WTN EWIN SSTA 

F l o o d p l a i n  
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SLOPE XLOBL XLCH XLOBR ITRIAL IDE ICDNT COPAR TOW10 ENDn 

1490 NH CARD USE0 
.SECNQ 2.218 

3302 WARNING: WVEYWCE CH~NGE WTSIDE OF ACCEPTABLE W E .  K w T I o  - 2.37 

I490 NH CARD USED 
'SECNQ 2.274 

3302 WARNING: CONVEYANCE CWNGE WTSIDE OF ACCEPTABLE WQE. KWTID - 
HEC-I Cons.ntratton Potnt C52M: 6-hr s t o n  control.. - CULVERT 583 I CALIENTE WASH end M W E L L  W T A I N  IWT) 

C u l u . ~  523 D a n r t r a u :  .xpmd.d rlw. (SECTION 1 OF SC 
2.274 2.75 1660.55 1650.10 .OO 1650.95 . M 
290.0 .O 290.0 .O .O 56.9 .O 

.32 . 00 5.10 .OO ,000 .071 .OOO 
.031069 300. 2%. 290. 4 II 0 

CCHV- .3OOCW- .SO0 
1490 NH CARD USED 
.KCNO 2.287 

3301 HV CHANGED WORE WAN HVINS 

7186 MINIP(UW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASWED 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA- 1654.94 ELREA- 1554.94 

Cu1v.U 523 0utl.t. Ids ' .  m (SECTIW 2 OF SC RMITINE) 
Phetoer-tr4r i..c. 1os.t.d 30' Upstram, (No E1.v. Adjdjust.) 
PER REVISED HLPPING 3-08-94 

2.287 4.17 1653.34 1653.34 .OO 1655.43 2.08 1.75 
240.0 .O 290.0 .O .O 25.0 .O .84 1649.17 13.5 

. I 2  
7.7 1649.17 

.OO 11.59 .OO ,000 .050 ,000 ,000 1649.17 9998.00 
.022658 SO. 67. 50. 0 11 0 .00 6.00 10004.00 

SECNQ OEPTH NSEL I WELK EB W 
Q 

HL 
QUO QCH 

O W S  L-BANK ELEV 
QROB A W I  K l i  AROB N A  R-BANK ELEV 

TIME 
VOL 

VLOB VCH VROB XNL XNM XNR UTN EWIN SSTA 
SWPE XLOBL X U H  XLOBR ITRIAL In: ICWT CORAR TOWID ENDST 

SPECIAL CULVERT 

SC CUNQ CUNV ENTLC MFQ RDLEN RISE SPW 
1 

CULVLN CHRT SCL 
,022 .90 2.63 .M 5.50 .OD 100.00 2 ELCHU ELCHD 3 1650.28 1649.17 

CHART 2 - CORRUGRTED METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING FRW FILL 

6140, NQIIWL DEPTH EXCEEDS CULVERT HEIGHT 
1400 NH CARD USED 
.SECW 2.306 

SPECIAL CULVERT INLET CONTRQL + WEIR FLOV. EG - 1659.- 

3301 HV CHANGED HORE THAN HVINS 

3302 WARNINGr CONVEYWCE CHANGE WTSIDE OF ACCEPTABLE WGE.  KPATIo - 38.81 

SPECIAL CULVERT 

EGIC EUX H4 WEIR WULV VCH ACULV ELTRO WEIRLN 
1661.46 1658.49 4.26 132. 257. .690 23.8 1659.20 211. 

HEC-I Com.ntratton Potnt CU3I1  6-hv stom son t ro ls .  
Culv.rt 523 I n l e t .  1-66. CW (SECTION 3 OF SC RWTINE) 

P h ~ t ~ ~ r e m t ~ t c  X S ~ E .  1acat.d 13.2' Upstr.m. (NO El.". kdjuat.) 
8.1. Chann.1 El.v.tton* r r .  1o-r.d t o  Cu lva r t  1nv.U EL 1650.28 

Culv-r t  523 BT tnTornutton .uru.y.d by TRL. Vast .dg. e l  p a v a n t  
I-stnary wa l l  us.d t o  md.1 f low s p l t t .  

2.306 9.40 1659.68 . 00 .OO 1659.68 . 00 4.26 

Floodplain 
APPENDIX E 

Caliente Wash HEC-2 Output HEC-2, Page 13 



CCHV- .I00 CEHV- .300 
1490 NH CAUD USW 
*SECNO 2.317 

3302 WARIIING: CONVEYANCE CWGE OUTSIDE OF ACCEPTAILE UANGE. KUATIO - .64 

cu1v.t-t 523 Upstr-: .xp.nd.d flow. (SECTION 4 OF SC W I N E )  
utght  bank 1% men .Ti.stiv. f lew arm.: H l r d  s o d 4  GU'l 

iro. STA 10150.0 t o  STA 10227.2 P EL 1659.5 
2.317 8.18 1659.68 165(.08 .OO 1659.69 .01 . 00 .OO 1651.90 

390.0 36.1 143.8 210.1 93.9 1 600.5 16.5 8.5 1652.60 

.43 .38 .95 .42 ,080 .a50 .075 ,000 1651.50 9963.53 
.000066 65. 61. 70. 2 14 0 .OO 270.78 10234.31 

T I  Fountain H t I l s  N m t h  FIS 
TZ . For: FCaK SOP-Oil By: GVSCE 135 
13 . C.1t.nt. Uarh 100-Y..r F l o o d n * ~  
14  GR data taka" iro. st.r.o d.1; r.s.tv.d 06 Aug 93 from M. 
5 200 ss.1. 2 i t  CI mpptng  flown by Kanny l u r t r l  Ihpp ing  00 8/29/91. 
T6 ' Wtth s u r m y  con t ro l  by And.r.on N.1a.n 12-11-92. 
T7 . Supplrmt.1 cross ..stion data (GR & 8T) .urv.Y.d by AU. nat.d. 
T8 . Sourc. o r  loo-yr F1ar.t. Tvo. HEC-1 An.1y.t. By GVSCE. 
TB . Fi1.s: EXIW-6.Wl and EXIOO-2I.WI 
Te . X5 R.serd. -7. T v m  Hydrolegy R-port. 5.stt.n 3.5. T.bl. F8. 
TO . Sp.st.1 c u l n r t  reutin. u..d. Sub Critts.1 An.1ylts. 
TP Floodpla in I t m t t s  era p1att.d a t  sack cml. *.stten ustng S ta r t tn l l  
19  * (SSTA) and andtns (ENDST) .t.tion. un1.s~ th.r. 1. ln.TT.sttv. flow -7.. 

T9 - OP I o o n f l i c t  -4th topographic contours. t n  whtsh cas., the contours a n  
TO - usad to p l o t  th. TIoodp1.tn. 

J 1  ICHECK IN0 NINV IDIR STRT METRIC 

0 3 0 0 0.0162 0 

52 NPROF IPWT PRFVS XSECV XSECH FN 

15 0 -1 0 0 0 

SECNO DEPTH M E L  CRIW WSELK EG - 

Q QL08 PER QUO6 ALOO ACH 
TIHE VL08 VCH VRD8 XNL XNCH 
SWPE XLOBL XLCH XLOBR ITRIAL IW: 

HVINS Q WSEL FQ 

0 0 1522.6 

ALWC IW C~NIM ITUACE 

-1 0 0 0 

m HL OWSS L-BANK ELEV 
ARDB VOL N A  R-BANK ELEV 
%NU WN ELMIN SSTA 
IEDIT COUAR T W l D  ENDST 

.PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .lOOCEHV- .SO0 
' S E W  1.026 

3470 ENCROICWENT STATIONS- 9954.2 10011.7 TYPE- 1 TARGET- 57.450 
STRUH DISTANCE I N  MILES ABOVE CWFLUENCE WITH VERDE RIVER. 

M C - I  Conc.ntratlon Point  C527: 6-hr s t o m  contro l%. 
Cram7 Yvdr."l,e.llv si.11.r R..ch CA 1 ~ . ~ -  ~~-~ 

S.. E i h t b l t  1. Mmnntng's n v.1~. Ihp .  
Sastton 1 e f  3 f o r  SWPE-AREA I K T W  (No-1 b p t h  C.lcul.tfon1 

1.026 4.15 1522.60 1522.09 15Zit.60 1523.16 .56 .OD .OO 1519.05 

670.0 288.2 361.8 39.9 56.9 52.4 10.6 .O .O 1519.75 
.OO 1.80 6.90 3.77 .065 .a70 .065 .OOO 1518.45 9954.20 

.018543 0. 0. 0. 0 10 0 .oo 57.U 10011.64 

3470 ENCROACWNT STATIONS- 9954.3 10011.6 TYPE- 1 TARGET- 57.380 
sact ton 2 or a rep  SLOPE-AREA vnw ( N O ~ I  ~ . p t h  c.lcul.tton) 

1.028 4.14 1522.78 1522.28 1522.78 1523.34 .56 .19 .OO 1519.24 

670.0 268.0 362.1 39.9 55.7 52.4 10.6 .O .O 1519.94 . 00 4.81 6.92 3.77 .06S .070 .065 .OOO 1518.64 9954.25 
,018651 10. 10. 10. 0 11 0 .OO 57.38 10011.63 

.SECND 1.030 

3470 ENCROACWENT STATIONS- 9954.2 10011.7 TYPE- 1 TARGET- 57.450 
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S*ction 3 0 1  3 f-7 SLOPE-AREA - (Norm1 h p t h  C a l ~ ~ l a t i o n )  
1.030 4.15 1522.97 1522.46 1522.97 1523.53 .56 .19 .OO 1519.42 
670.0 268.2 361.8 40.0 55.9 52.4 10.6 .I .O 1520.12 . 00 4.80 6.90 3.77 .065 ,070 .OB5 .000 1518.82 9954.20 

.018540 10. 10. 10. 0 I1 0 .00 5 7 . U  10011.6b 

I490 NH CARD USED 
1 E C W  1.032 

3470 ENCWACWHT STATIMIS- 9954.1 10011.7 TYPE- 1 TARGET- 57.580 
1 

SECM DEPTH M E L  CRIYS -ELK EG UV HL OLOU L-BUG E L N  
Q QLOB QZH a w n  rwa rcn AROB VOL NA R-am): ELW 
TIME VLD8 VCH V e a l  XNL lUCY IN* YTN S I Y I Y  ~CI. 

1490 WI CARD USED 
.sEcm 1.054 

3470 ENCROACWENT STATIONS- 9977.0 10025.9 TYPE- 1 TARSET- U1.930 
Le f t  ov.rb.nk $3 nra .?T.ctlv. T l o *  areel Hard e0d.d 811.. 

Ter STA 9954.7 0 EL 1525.5 
1.054 5.38 1525.28 1524.34 1525.28 1525.75 .48 2.03 .01 1525.50 
670.0 .O 669.4 .6 .O 120.9 .5 .4 .2 1524.80 

.01 .OO 5.53 1.15 .000 .Om .065 ,000 1519.90 9977.95 
.017905 110. 113. 115. 1 U 0 .00 47.97 10025.92 

3470 ENCROACWIENT STATIONS- 9933.0 10035.9 TYPE- 1 TARGET- 102.990 
START Hydr.ulic.11~ Sini1.r R..cck CA 2 

5.. E x h i b i t  1. h!+nnlngBs n Val". mp. 
CULVERT 527 : CALIEHTE WASH and DIRT ROAD next  t o  R...ru.tion 

Culu.rt 527 Domstrmm: crp.nd.d Tlew. (SECTION 1 OF SC WTINE) 
1.083 2.24 1527.64 1527.48 1527.61 1528.12 .48 2.37 .00 1525.90 
670.0 329.4 255.4 85.2 75.9 35.1 24.0 .9 .5 1526.20 

.02 4.34 7.27 3.55 ,050 ,035 .060 .OOO 1525.40 9932.95 
.012522 165. 158. 150. 3 18 0 .OO 102.99 10035.94 

CCHV- ,300 CEHV- .SO0 
1490 NH CAW USED 
.SECHO 1.093 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCWACWIENT STATIONS- 9996.5 10044.5 TYPE- 1 TARGET- 48.021 
Culvart 527 Outlet. 1-42" CHP (SECTICU 2 OF SC ROUTINE) 

P h o t o g r a m t r i c  is-c. 1os.t.d 4.1' Domstr.u. (No Elmu. Adjust.) 
8.1. Ch.nn.1 El.v*tion. IF. 1nnr.d t o  Cu l r - r t  I n v - r t  EL 1526.10 

1.093 3.26 1529.36 1529.36 1529.36 1530.34 .SE .70 .25 1528.10 
670.0 212.2 172.9 284.9 27.5 16.3 47.7 1.0 .5 1526.10 

.02 7.72 10.59 5.08 . OIB .035 ,044 .On0 1525.10 9996.46 
.Dl2859 65. 51. 60. 0 14  0 .00 49.02 10OU.48 

PAGE 25 
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SECNO DEPTH WSEL CRIE =ELK €5 HV HL OLOSS L-BANK ELN 
Q Q w n  acn QROB A W ~  r c n  A R ~  VOL NA R-BANK ELEV 
TIME VWB VCH VWB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBP ITRIAL IDC ICOHT WRAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUW CUNV ENTLC COFQ WLEN RISE SPAN CULVLN CHRT SCL ELCW ELCHO 
I . o n  .go 2.63 .oo 3.50 .oo 25.00 2 3 1527.08 1526.10 

CHART 2 - COlUlUGAlEO METAL PIPE CULVERT 
SCALE 3 - PIPE PROJECTING F K U  FILL 

5140. N O W L  DEPTH EXCEEDS CULVERT HEIWT 
5130. EGIC- 1797.08..WY BE TOO URGE I F  INLET CONTROLS. 
5135. EWC- l6r).12 ..WAY BE TOO URGE I F  OUTLET CCUTRQLS. 
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1490 NH CAW usto 
.SECMI 1.098 

SPECIAL CULVERT INLET CONTROL r WEIR FLW. EG - 1532.74 

3301 HV CHANGED WRE TUAN HVINS 

3302 YAWING: CONVEYANCE CHANGE WTSIDE OF KCEPTABLE RANGE, KRAT10 - 1.91 

SPECIAL CULVERT 

EGlC EGO€ H4 WEIR WULV VCH ACULV ELTRD YEIRW 
1797.08 1629.12 2.40 593. MI. 7.702 9.6 1530.64 129. 

3470 ENCROACMENT STATICUS- 9931.2 10058.0 TYPE- 1 TARGET- 126.820 
CuIv.rt 527 I n l e t .  1-42" CMP (SECTION 3 OF SC IIOUTXNE) 

B.I. Ch.nn.1 Elerattons w.r. 1 a r . d  t o  Culu.rt Inwar t  EL 1527.08 - curv.rt 527 BT inre-rton Surv.)r.d by A L S  V CL o r  D i r e  Road. 
cu lvmrt  527 BT 1.rt .id. c0d.d p.? q i s u l r  3.16 (HEC-2. 2-pt 90) 

1.098 5.32 1532.40 .OO 1532.40 1532.74 .34 2.40 .OO 1527.08 
670.0 213.9 164.0 292.0 76.1 21.3 87.7 1.1 .6 1527.08 

.02 2.81 7.70 3.33 .042 .a35 ,042 .OOO 1527.08 9931.20 
.003540 25. 25. 25. 3 0 0 .OU 126.72 10057.93 

ccwv- . loo cmv- .3W 
1490 NU CARD USED 
.SECND 1.107 

3302 WARNING: CONVEYANCE CWGE WTSIDE OF ACCEPTABLE WGE. KRATIO 1.90 

3470 ENCROACWENT STATICUS- 9955.8 10046.8 TYPE- 1 TIMET- 89.810 
Culv.rt 527 Upstr.~~: .~lp.nd.d ?lo*. (SECTION 4 OF SC ROUTINE) 

1.107 4.21 1532.71 1130.57 1532.71 1632.55 . I 4  .09 .02 1529.30 
670.0 33.3 579.9 56.7 25.1 184.0 46.4 1.4 .7 1528.90 

.02 1.33 3.15 1.22 ,050 .037 .060 .OOO 1628.50 9056.85 
,000978 50. 50. 60. 2 18 0 .PO 89.78 10046.62 

SECNO DEPTH OISEL C R M  USELL ES HV HL OLOSS L-BLNK ELEV 
9 QWB QW QRVB AWB ACH ARUM VOL WA R-BUIK ELN 
TIME VW5 VCH VWB XNL XNCH *Ill m EUIIN SSTA 
SLOPE XWBL XLCN XWBR ITRIAL 1M: ICCUT CORAR TOW10 ENDST 

1490 NH CARD USE0 
.SECNO 1.1811 

3301 M CHANGW MORE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIED 

3470 ENCROACWENT STATIONS- 9968.8 10024.2 TYPE- 1 TARGET- 56.450 
1.1811 2.33 1538.33 1538.33 1538.31 1539.23 .00 1.03 .23 1536.70 
670.0 17.7 522.5 129.8 5.7 62.9 29.3 3.0 1.4 1536.30 

.04 3.13 8.31 4.43 ,050 .a35 .060 ,000 1536.00 9968.75 
.014918 410, 416. 415. 0 11 0 .OO 56.45 10024.20 

1490 NH CARO USE0 
.SECNO 1.311 
7185 HININUI SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACMNT STATIONS- 9968.9 10020.8 TYPE- 1 TARGET- 51.910 
1.311 2.87 15m.37 1550.37 1550.36 1551.28 .SO 11.60 .DO 1546.60 
670.0 P06.7 452.1 11.2 35.1 54.0 4.2 4.5 2.2 1549.10 . 06 5.89 8.38 2.67 .a50 .047 .060 ,000 1547.50 9968.93 

,021536 660. 658. 645. 0 11 0 .W 51.91 10020.84 

1490 NH CARO USW 
.SECMI 1.384 
7185 M I N I M  SPECIFZC ENERGY 
3720 CRITICAL DEPTH I S S W D  

3470 ENCROACHMENT STATIONS- 9971.6 10016.2 TYPE- I TARGET- 44.671 
1.384 3.88 1557.79 1557.79 1.557.79 1558.79 1.00 7.41 .03 1556.00 
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1490 NH CARO US= 
.SECW I. 4a0 

3470 ENCROAWENT STATIONS- . SS65.2 10026.. TYPE- 
1 

1 TARGET- 61.200 

2 M R 9 5  14:51:53 

SECW DEPTH NSEL CRIW WEU: EG HV HL 
9 

owss 
QLOB QCH W 8  ALO8 ACn AROE VOL 

TIME VWB VCH VWU XNL XNCH XNR WTN 
IVA 
EWIN 

SLOPE XLOBL XLCH XWBR ITRIAL IOC ICONT COMR TOWID 

3470 ENCRUACHIENT STATIONS- 9967.2 10030.0 TYPE- 1 TARGET- 62.1119 
HEC-I Conc.ntr.tton Polnt C526: 6-hr s t o m  contro ls .  

- 1.504 2.55 1568.25 1567.68 1568.25 1568.60 .35 1.25 .03 
520.0 4.4 515.6 .O 2.5 1011.4 . 0 6.8 3.5 

.I1 1.75 4.76 .OO .a50 .038 .OOO .OOO 1565.70 
.006366 125. 122. 120. 3 15 0 .00 60.94 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENUST 

1490 NH CARD USW 
.SECW 1.573 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSLMED 

3470 ENCRQAWENT STATIONS- 9987.4 10044.7 TYPE- 1 TARGET- 57.270 
1.573 2.49 1573.69 1573.69 1573.89 1574.40 .71 4.10 .I1 1672.40 
520.0 260.1 259.9 .O 46.7 33.5 .O 7.6 3.9 1574.50 

.12 5.57 7.77 .Do .WO . 044 . 000 ,000 1571.20 9987.44 
.02(633 365. 367. 370. 0 5 0 .OO 55.13 10012.57 

1490 NH CARO USED 
.SECW 1.663 
7185 M I N I M  SPECIFIC ENCRGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACHIFNT STATIONS- 9984.8 10023.1 TYPE- 1 TARGET- 38.300 
1.663 2.62 1587.42 l S 7 . 4 2  lSS7.W 1 W . W  .SS 7.91 .OU 1Sa5.00 
520.0 69.1 419.7 31.2 16.3 68.4 10.0 8.4 4 4  1SSb.80 

. I4  4.24 8.67 3.13 ,050 .035 .060 ,000 1684.80 OO(U.76 
,011975 470. 478. MS. 0 8 0 .00 38.30 10023.06 

1490 NH CARO USE0 
1 

2 M R 9 5  11:51:53 

SECW DEPTH M E L  C R M  WELK EG HV HL 
a OLOSS L-BANK ELN 

QLOB pCH QROB A w l  ACH AROB VOL TYA 
TIME VWB VCH VROB XNL XWCH XNR 

R-SANK ELEV 
WTN EWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICWT COWR TOW10 EmST 

*SECW 1.763 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRIT1CAL OEPTH ASSWEO 

3470 ENCROACHIFNT STATIONS- 99B0.8 10m8.7 TYPE- 1 TARGET- 47.900 
CULVERT 525 : CALIENTE WIZH and DEERSKIN DRIVE 
HEC-1 Conc.ntrat{on Polnt CS25r 6-hr s t o m  c a m t r s l -  . . . . . . . . . - . 

Culvert 525 Oo*nstr.mi .xp.nd.d flow. (SECTION 1 OF SC WTINE) 
1.763 1.94 1595.94 1595.04 1595.93 1596.61 .66 7.15 .03 1594.70 
360.0 6.0 264.5 89.5 2.2 36.1 24.8 9.3 5.0 1594.90 

. I6  2.68 7.33 3.61 .050 .035 ,060 .OOO 1594.00 9980.83 
.016467 520. 528. 530. 0 19 0 .OO 47.90 10028.73 

CCHV- ,300 CEHV- .SO0 
1490 nn crao usm 
.SECNU 1.778 

3301 HV CHANGED HORE T M  HVINS 

7185 HINI I IM SPECIFiC ENERGY 
3720 CRITICAL OEPTH ASSUIEO 

3470 ENCWCHIENT STATIONS- 10000.0 10014.6 TYPE- 1 TARGET- 14.600 
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3495 OVERBANK AREA ASSWED NW-EFFECTIVE. ELLEA- 1601.71 ELREA- 1601.71 

Culv.?t 525 0utl.t. 3-70"zSO" DIPA'. (5ECTION 2 OF SC RWTINE) 
kd.1 as 3-66" DIP. (A - 23.75 *t*2) 

P h o t o g r m a t r t s  xs.c. loeatad 10' Domstr..n. (No El.". Adjust.) 
Bar. Ch.nn.1 El.v.tions wr. torr.d t o  Culvmrt I n v - r t  EL 1595.72 

1.778 2.67 1598.37 1558.37 1598.36 1599.70 1.34 1.28 .34 1595.70 
360.0 .o 360.0 .a .o 38.8 .o 9.3 3.0 1ooo00.00 

. I 6  . 00 9.a8 .00 ,000 .035 ,000 .DO0 1595.70 100W.00 
,016233 78. 78. 80. 0 11 0 .OO 14.60 10014.60 

SPECIAL CULVERT 
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SECHO DEPTH NSEL CRIWS WSELK EG HV HL OLOSS L-BbNK ELEV 
P L O ~  WH QROB ALOB ACH ARDB VOL WA R-BANK ELN 

?TU* Y m  YCY VRDB lllt XNCH XNR WTN ELNIN SSTA .-. - --- - 
SLOPE XLOBL XLCH XLOUR ITRIAL IDC ICWT COWR TWVID ENDST 

SG Cum CUNV ENTLC mFQ RDLEN RISE SPAN CULVW CHRT SCL ELCHU ELCW 
3 .O22 .SO 2.63 . 00 5.50 .OO 55.00 2 1 1597.06 1595.72 

CHART 2 - CORRUWTEO METAL PIPE CULVERT 
SCALE 1 - HEIDVALL 

1490 NH CARD USED 
.SECW 1.789 

SPECIAL CULVERT OUTLET CONTROL 
EGIC - 1601.464 EGOC - 1601.948 PNSE- 1598.366 ELI- 1604.190 

33q1 HV CHANGED HoRE THAN HVINS 

3302 WARNINS: CONVEYANCE CHWGE WTSIDE OF ACCEPTABLE RANGE. KUATID - 3.11 

SPECIAL CULVERT 

EGlC EGOC H4 WEIR QCULV VCH ACULV ELTRD WEIRW 
1601.46 1601.95 2.24 0. 360. 3.908 71.3 1604.19 0. 

3470 ENCWCtMENT STATIONS- 9994.8 10013.9 TYPE- 1 TARET- 19.120 

3495 OVLRWK AREA ASSWED W-EFFECTIVE. ELLEA- 1603.95 ELREI- 1603.95 

Culv.rt 625 1nl.t. 3-7O*r60" DIP (SECTION 3 OF SC ROUTINE) 
Md.1 as 3-86. W s  (A - 23.75 Tt-2) 

Phorogr-trtc rs.c. 1oc.t.d 16.6. Upstr..a. (Ho .?leu. Adjust.) 
8.1. Ch.nn.1 E1.v.tj.n. war. l o r m d  t o  Cu lve r t  Inwart  EL 1597.06 

culvmrt 525 aT i n r o m t i o n  Surv.y.d by Town. W e l t  t o p  of curb. 
5.01 1601.71 .00 1601.71 1601.95 2 4  2.24 

.O 360.0 .O .O 92.1 .O 9.4 
. 00 3.91 . 00 ,000 .OW .OOO .On0 
55. 55. 55. 2 0 0 . 00 

CCHV- .zoo cznv- ,300 
1490 NH CARD USED 
*SECNO 1.805 

3470 ENCROACMNT STATIONS- 9969.0 10022.8 TYPE- 1 
cuiv.rt 525 upstr..n: .ip.nd.d flow. (SECTION 

1.806 3.60 1602.00 1600.63 1601.97 1602.14 
360.0 146.1 212.8 1.2 57.3 67.6 

.18 2.55 3.15 .77 .@SO .018 
.002534 90. 86. 90. 2 I* 

TARGET- 
4 OF SC 

. I 3  
W I N E )  

.18 .01 
9.6 5.1 

.OOO 1598.40 
.OO 53.79 

sEcm DEPTH NSEL CRIVS WELK EG nv HL OLOSS L-BANK ELEV 

a QWB qcn q w n  ALOB ~ C H  AROB VOL NA R-BANK ELEV 

TIHE VLOB VCH VROB XNL XNCH XNR WN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOWT CORAR TOWID ENOST 

1490 NH CARD USED 
.SECNO 1.858 

3301 HV CHANGED MORE THAN HVINS 

Floodplain 
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7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH I S S W D  

3470 ENCROACWENT S T I T I W -  9981.5 10016.5 NPE- 1 TAME?- 34.989 
1.898 2.53 1611.13 1611.13 1611.13 1611.90 .77 3.05 . I9  1609.50 
360.0 154.2 205.7 .I 22.6 28.7 .I 10.6 6.6 1610.90 

.PO 6.85 7.18 1.05 .050 . M 2  .060 ,000 1608.50 99111.UI 
.033122 490. 492. 496. 0 19 0 .00 34.9S 10016.M 

14SO W URD USW 
.SECM 1.970 
7185 M I N I M  SPECIFIC ENEW 
3720 CRITICAL DEPTH ASSLMW 

3470 EYCROACWENT STATIONS- 9990.9 10023.0 TYPE- 1 TARGET- 32,120 
1.970 2.16 1620.54 1620.56 1820.53 1621.41 $115 7.12 
360.0 5.9 328.4 25.7 2.1 42.7 8.1 11.0 .02 1619.10 5.9 1618.40 

.21 2.78 7.68 3.15 ,050 .037 .060 .000 1618.M 9990.93 

.. .01525B 180. -0. 185. 0 15 0 .OO 32.12 10023.05 - < 

1490 NH CARD USED 
.SECNO 1.998 
7185 MINIMU SPECIFIC EWERGV 
3720 CRITICAL DEPTH ASSIMW 

3470 ENCRDACmENT STATIONS- 9995.3 10025.5 TYPE- 1 TARGET- 
HEC-1 Cons.ntr.tion PoiDt C524: 6-hr storm control.. 
START Hyd~.ulio.lly S im i la r   ash u 3 

Sea Erhqbi t  I. h n n i n p ' l  n Vdu. Wp. 
1.998 1.73 1624.13 1624.13 4 2 4 . 1  1624.- .75 
280.0 11.4 255.9 12.7 4.2 36.S 4.3 

SEEM DEPTH CYSEL CRIIR IRELK E(1 HV HL 
P 

O W  L-BANK ELEV 
9L08 M H  QRD8 ALOB A m  IEUB VOL TWI 

TIME VLO8 VCH Vr(O11 XNL XNCH XNR WN 
R-BANK ELEV 

E M l N  SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOWID ENDST 

1490 NH CARD USED 
'SECM 2.072 

3301 HV CHANGW MORE THAN HVINS 

3302 WIRNING: COWVEVWCE C W E  WTSIOE OF ACCEPTAILE WGE. KRATIO - 1.42 

3470 ENCllOICHMENT STATIONS- 9903.8 10039.1 TYPE- 1 TARGET- 62.300 

3495 OVERBANK AREA ASSWED NON-EFFECTIVE. ELLEA- 1633.U) ELREA- 1636.00 

Right bank 1% nan . f f .~ t iv .  f law are* du. t o  .id. ch.nn.1 
CULVERT MI1 : CALIENTE WASH and IVORY DRIVE 

Culv.rt MI1 D0mStr.a: .Xp.nd.d flow. (SECTION 1 OF SC W T I N E )  
2.072 3.00 1432.30 11131.63 1632.31 lW2.60 . I 9  7.56 .06 1633.30 
280.0 .O 280.0 .O .O 79.0 .O 11.7 6.3 100000.00 

.25 .OO 3.51 . 00 .a00 .068 ,000 .WO 1629.30 9990.08 
.014067 380. 391. %O. 5 11 0 .OO 4S.01 10039.10 

CCHV- ,300 CEHV- .SO0 
1490 nn CARD USED 
.SECNO 2.109 

3470 ENCROACUMENT STATIONS- 10000.0 10031.11 TYPE- 1 TARGET- 31.810 

349s OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA- 1637.n ELREA- 1647.87 

culv.,-t MII 0ut1.t. 3-10-x 3. nor (sacr~m 2 OF sc ROUTINE) 
P h o t o g r a m l r i c  x..s. 1os.t.d 4.1. Upstr..m. (No El.". Adjust.) 
8.1. Chann.1 El.v.tiens w.r. 1arr.d t o  C u l v s r t  Inv-rt EL 1434.12 

1.53 1635.63 1635.45 1635.SB 1636.15 .52 3.49 
.o 280.0 .o .O 10.2 .o 12.0 . 00 5.80 .oo . o w  ,050 ,000 ,000 

195. 196. 195. 4 14 0 . 00 

SECM DEPTH NSEL CRIWS IRELK EG HV HL OLOSS L-BANK ELEV 

PAGE 33 
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Q QLOB QCH QROB ALOB ACH AROB VOL WA R-BANK ELEV 
TIME VLOB VCH V W  XNL XNCH XNR WN EWIN SSTA 
SLOPE XWBL XLCH XWBR ITRIAL IDC ICON1 CORAR TOW10 ENOST 

SPECIAL CULVERT 

X CUW CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU EL- 

3 ,012 .40 2.63 .OO 3.00 10.00 55.00 9 2 1634.65 1634.12 

CHART 9 - BOX CULVERT WITH FLARW WINWALL AM) INLET TOP EDGE BEVEL 
SCALE 2 - WINWALL FLARED 18 TO 33.7 DEGREES; INLET TOP EOGE BEVEL - 0.0830 

1490 W CARD USE0 
"SECW 2.120 

SPECIAL CULVERT OUTLET CONTROL 
EGIC - 1636.805 EOOC - 1637.001 PCWE- 1635.627 ELTRD- 1638.960 

-. 
3302 WARNING: CONVEYRNCE CHANGE W T S l M  OF ACCEPTABLE IUWGE. KRATIO - 1.75 

SPECIAL CULVERT 

EGIC EMC H4 WEIR QCULV VCH ACULV ELTRD YEIRLN 
1636.80 1637.00 .85 0. 280. 3.889 90.0 1638.96 0. 

3470 ENcROacmENT STATIONS- 9B94.0 10026.0 NPE- 1 TARGET- 32.aZO 

3495 OVERBANK AREA ASSWEU WN-EFFECTIVE. ELL* 1638.70 ELREA- 1638.70 

culv.rt MI1 I n l e t .  3-1O'i 3' Bor (SECTION 3 OF SC RWTINE) 
Bas. Channel El.v.tions wr. 1nnr.d t o  Culu.rt I n v - r t  EL 1631.65 

cu1v.t-t MI1 BT i n f o n u t i o n  surv.y.d by Tam. W..t t op  of curb. 
2.120 2.37 1635.77 .OO 1636.77 1637.00 .Z3 .85 .OO 1634.65 

280.0 .O 280.0 .O .O 72.0 .O 12.1 6.5 1634.65 

.26 . 00 3.89 . 00 ,000 .055 .DO0 ,000 1634.40 9994.00 
.007590 55. 55. 5s. 2 o o .oo n . o o  1ooz6.00 

CCHV- .100cEnV- ,300 
1490 NH CAR0 USED 
.SECNO 2.131 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLMEO 

3470 ENCR@ACWENT STATIONS- 9989.6 10029.9 TYPE- 1 TARGET- 40.330 
culv.rt n i l  Upstr-: .ip.nd.d Tlow. (SECTION 4 OF SC RWTINE) 

2.131 1.56 1637.46 1637.46 1637.46 1638.09 .62 .94 .12 1637.20 

280.0 4 279.6 .O .4 44.1 .O 12.2 6.6 1638.30 
.26 1.08 6.34 . 00 ,080 ,061 .OOO .OOO 1635.90 9989.58 

.050113 60. 60. 60. 0 14 0 .OO 37.48 10027.06 

PAGE 34 

SEW DEPTH CWEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB 9CH QROB ALOB ACH AROB VOL WA R-BIINK ELEV 
TIME VLOB VCH VROB XNL X K H  XW WTN EWIN SSTA 

SLOPE XLOBL XLW XWBR ITRIAL IOC lCPn COllAR TOWIO ENMT 

1490 NH CAR0 USED 
'SECW 2.218 

3302 WARNING: CONVEYANCE CHANGE WTSIOE OF ACCEPTABLE RANGE, KRATIO - 2.35 

3470 ENC-CWENT STATIONS- 9964.7 10068.3 TVPE- 1 TARGET- 83.509 
2.218 2.16 1546.16 1645.66 1546.16 1646.32 .16 8.19 .05 1644.60 
280.0 69.0 171.6 39.4 30.0 45.2 25.1 13.0 7.2 1645.30 

.30 2.30 3.80 1.57 ,080 .053 ,075 ,000 1644.00 9904.75 

.009048 460. 459. 465. 7 8 0 .OO 83.58 10068.33 

1490 NH CARD USED 
-SECNO 2.274 

3302 WARNING: UWVEYANCE CHANGE WTSIDE OF ACCEPTABLE IUWGE, KRATIO - .S6 

3470 ENCROACHIENT STATION9 9979.1 10022.1 TYPE- 1 TARGET- 43.021 
HEC-1 Conc.ntr.tlon Point C5230: 6-hr  s t o m  con t re ls .  

CULVERT 523 : ULIENTE WASH and lCDOVELL lQUNTAIN ROID 
Culu.rt 523 Downstr..n: .xp.nd.d ?lo*. (SECTION 1 OF SC RWTINE) 

2.274 2.75 1650.55 1650.10 1650.55 1650.95 .M 4.56 .07 1651.30 

Floodplain 
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CCHV- ,300 CWV- ,500 
1 4 9 0  NH CARD USED 
.SECM 2.287 

3301 HV CHANGED MORE THAN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACNNT STATIONS- 9998.0 10004.0 TYPE- 1 TARQET- 6.020 

3495 OVERBANK AREA ASSUlEO W-EFFECTIVE. ELLEA- 1 6 U . 9 4  ELREA- 1654.94 

C u l v a r t  523 0utl.t. 1-66" CWP (SECTICU 2 OF SC W I N E )  
1 - - 2 ZSiUR95 14:51:53 

P h o t o g r a m t r l s  "sac. 1osat.d 30' u p s t r . ~ .  (NO ~1.v. ~ d j u s t . )  
PER REVISED MAPPINE 3-08-94 

SPECIAL CULVERT 

SC C U M  CMV ENTLC COFQ RDLEN RISE 
1 ,022 .90 2.63 . W 5.50 

SPAN . 0 0  
CULVLN 

1OD.W 

CUART 2 - CORWWTEO METAL PIPE CULVERT 
SCALE 3 - PIPE PRhlECTING FRU4 F I L L  

6140, M W L  DEPTH EXCEEM CULVERT H E I W  
1490 NU CARD USED 
.SECM 2.306 

SPECIAL CULVERT INLET CCUTROL WEIR F W .  EG - 1659.KS 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNINGS CONVEYANCE CHWGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 55.20 

SPECIAL CULVERT 

EGIC EGOC ~4 WEIR QCULV VCH ACULV ELTRD YEIRLN 
1661.46 1658.49 4.26 132. 257. .690 23.8 1659.20 211. 

3470 ENCROACWENT STATIONS- 9935.5 10269.6 TYPE- 1 TARGET- 334.070 
HEC-I Conc.ntr.tton P o i n t  C5231: 6-hr s t o m  c o n t r o l s .  

C u l v e r t  523 1nl.t. 1-66" CWP (SECTXU4 3 OF SC UWTINEI  
P h o t o g r - t r l s  x ' r .  l o c a t a d  13.2' ~ p s t r . u .  (No E l w .  M j u l t . )  ' 

Bas. Ch.nn.1 El.v.tlons w.r. 1w.r.d t o  CUlr.rt Invmrt EL 1650.28 
C u l v e r t  52.3 8 1  t n f e m t 3 o n  surv.y.d by TRL. V a s t  .dp. a f  p a v n n n t  

I w g l n a r y  w a l l  usad t o  n o d e l  ? lo*  s p l i t .  
9.40 1659.60 .M 165S.60 1 6 5 9 . a  .W 4.26 
91.7 38.9 259.3 234.7 56.4 941.1 1 5  0 

SCL 
3 

ccnv- . I 0 0  cwv- ,300 
1490 NJI CARD USED 
*SECM 2.317 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE IUNGE. KIUTIO - .64 

3470 ENCROACHIIENT STATIONS- 9963.5 10234.3 TYPE- 1 TARGET- 270.779 
1 

2 W R 9 5  14:51:53 

C u l v e r t  523 Upstr..o: .ip*nd.d flow. (SECTION 4 OF SC ROUTINE) 
R i g h t  bank 1. non .ff.ctlv. f l o w  .r..: Hard codad GRs. 

frm STA 10150.0 t o  STA 10227.2 e E L  1659.5 
2.317 8.18 1659.68 1654.09 1659.68 1669.69 .01 . 00 .OO 1651.90 

.9 500.6 16,s 8 . 5  1652.60 
O M  16111.50 9963.53 

.78 10234.31 

PAGE 3 6  
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..................................... 
HEC-2 WATER SURFACE PROFlLES 

THIS RUN EXECUTED 2WR95 14:51:59 

NOTE- ASTERISK (.) AT LEFT OF CWSS-SECTION mMBeR INDICATES MESSAGE I N  S W R V  Of ERRORS LIST 

Callant. Wash 100-Year 

-- S W R Y  PRINTOUT TABLE 101 
i 

SECHO EMC ELLC EGIC ELTRO PCULV WEIR 

c.11.nt. wash 100-Ymar 

S W a V  PRINTOUT TABLE 110 

CUSS IU DEPTH W E L  VCH €5 

APPENDIX E 
Caliente Wash HEC-2 O u t p u t  

PERENC 

.oo 
57.45 

.oo 
57.38 

. 00 
57.45 

.oo 
57.58 

. 00 
48.93 

.oo 
102.99 

.DO 
18.02 

. 00 
126.82 

. 00 
89.81 

. 00 
55.45 

. 00 
51.91 

.oo 
U . 6 7  

.oo 
61.20 

. 00 
62.82 

.OD 
57.27 
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STENCL STCHL STCHR STENCR 

.OD 9990.20 10004.20 .OO 
9954.20 $990.20 10004.20 10011.65 

.OO 9990.20 10004.20 .OO 
9954.25 9990.20 10004.20 10011.63 

.OO 9990.20 10004.20 . 00 
9954.20 9990.29 10004.20 10011.65 

.OO 9990.20 10004.20 .OO 
9954.09 9990.20 10004.20 10011.67 

.OO 9977.00 10023.60 . 00 
9976.99 9977.00 10023.60 10025.92 

.OO 10000.00 10018.50 .OO 
9932.95 10000.00 10018.50 10035.94 

.DO 10011.00 10016.00 . W 
9996.46 10011.00 10015.W 1OOU.48 4 

.W 9986.50 9990.50 .OO 
9931.17 9986.50 9990.50 10057.90 

.DO 9976.10 10022.30 .W 
9956.82 9976.10 10022.30 10046.63 

.OO 9975.60 10006.60 .OD 
9968.75 9975.60 1W06.60 10024.20 

.OO 9992.30 10014.30 .OO 
9968.93 9992.30 10014.30 10020.84 

.OO 9995.30 10010.70 .OO 
9971.56 9995.30 10010.70 10016.23 I 

.OO 9970.50 10021.20 .OO 
9965.17 9970.50 10021.20 10026.37 

I 
.OO 9970.90 10030.00 . 00 

9967 14 9970.90 10030.00 10030.01 

.OO 10024.20 100U.70 .OO 
9987.44 10024.20 100U.70 10044.71 

HEC-2. Page 22 i 



. 00 .OO 9996.50 10015.50 . 00 
38.30 9W.76  $996.50 10015.50 10023.06 
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PERENC STENCL STCHL STCHR STENCR 

C a l i - n t .  Warh 100-Y..r 

S M R Y  PRINTOUT TABLE 150 

9 N E L  CRIWS 

670.00 1522.60 1522.09 
670.00 1522.60 1522.09 

XLCH ELTRC ELLC 

. 00 .oo . 00 

.oo .oo .oo 

1O.W . 00 .W 
10.00 . W . 00 

10.00 .oo . 00 
10.00 .OO .oo 

10.00 . 00 . 00 
10.00 . 00 . 00 

112.60 .OO .OO 
112.60 .OO .OO 

158.10 .OD . 00 
158.10 . 00 . 00 

50.60 .OO .OO 
50.60 . 00 . 00 

25.00 1530.61 1530.58 

APPENDIX E 
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Calimnt. Wash 100-Year 

SUIUIRY PRINTWT TABLE 150 

SECNO Q N E L  

ELLC EMIN 9 M E L  CRIYS EG 1O'KS 

.OO 1594.00 360.00 1595.S3 1595.93 1696.61 158.28 

.DO 1594.00 360.00 1595.94 1595.94 1596.61 164.67 

.OO 1595.70 360.00 1598.36 1598.36 1599.70 130.16 
.OO 1595.70 360.00 1598.37 1598.37 1699.70 162.33 

1602.56 1596.70 360.00 1601.71 .OO 1601.95 12.20 
1602.56 1596.70 360.00 1601.71 -00 1601.95 15.77 

.OO 1598.40 360.00 1601.97 1600.63 1602.11 26.40 

.OO 1398.40 360.00 1602.00 1600.63 1602.14 25.34 

.PO 1508.60 360.00 1611.13 1611.13 1611.90 330.80 

.DO 1608.60 360.00 1611.13 1611.13 1611.90 331.22 

.OO 1618.40 360.00 1620.53 1620.53 1521.41 160.01 

.OO 1518.40 360.00 1610.56 1620.56 1521.41 152.58 

.OO 1622.40 280.00 1524.11 1624.11 1624.88 296.46 

.W 1622.40 280.00 1624.13 1624.13 1624.88 283.66 

DINS? OINSX OIFWS TOWID XLCH 
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VCH ARE* .01K 
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SECNO IIWSP D I M X  D I F l M  T W Y I O  XLCH 
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SUMWRY OF ERRORS AND SPECIAL NOTES 

" CAUTION SECNO- 1.093 PROFILE- 1 CRITICA. DEPTH ASSWED 
CAUTIOU S E C W  1.093 PROFILE- I M I N I M  SPECIFIC ENERGY 
CAUTION SECNO- 1.093 PROFILE- 2 CRITICAL OEPTH ASSWED 
CAUTION S E C W  1.093 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

WBRNING S E C W  1.098 PROFILE- 1 CONVEYANCE CHANGE W S I D E  KCEPTABLE RANGE 
WARNING SECNO- 1.098 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING S E C W  1.107 PROFILE- 1 CONVEYANCE CWNGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 1.107 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTA8LE RANGE 

CAUTION SEENO- 1.186 PROflLE- 1 CRITICAL DEPTH ASSWED 
CAUTION S E C W  1.186 PROFILE- I M I N I M  SPECIFIC ENERGY 
CAUTION SECNO- 1.186 PROFILE- 2 CRITICAL DEPTH ASSLUED 
CAUTION S E C W  1.186 PROFILE- 2 M I N I M A  SPECIF IC  ENERGY 

CAUTION SECNO- 1 .311  PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO- 1.311 PROFILE- 1 M I N I M  SPECIF IC  ENERGY 
CAUTION SECNC- 1 .311  PROFILE- 2 CRITICAL DEPTH I S S U E D  
CAUTION SECNO- 1 .311  PROFILE- 2 M I N I M  SPECIFIC W E R W  

CAUTION S E C W  1.38. PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION 5 E C m h  1.384 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

CAUTION S E C W  1.663 PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION SECNO- 1.663 PROFILE- 1 M l N I W n  SPECIF IC  ENERGY 
CAUTION S E C W  1.663 PROFILE- 2 CRITICAL DEPTH ASSWED 
C8UTION S E C W  1.663 PUQFILE- Z M I N I M A  SPECIF IC  ENERGY 

CAUTION S E W -  1.763 PROFILE- 1 CRITICAL DEPTH A S S U E D  
CAUTION SE- 1.763 PROFILE- 1 H I N I W  SPECIF IC  ENERSY 
CAUTION SECNO- 1.763 PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION SECW- 1.763 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO- 1.778 PROFILE- 1 CRITICAL DEPTH A S S U E D  
CAUTION SECNO- 1 . 7 7 8  PRQFILE- 1 M I N I M  SPECIF IC  ENERGY 
CAUTION S E C W  1.778 PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION S E C W  1.778 PROFILE- 2 M I N I M A  SPECIF IC  ENERGY 

WARNING SECNC- 1.789 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING S E C W  1.789 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING S E C W  1.805 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W E  

CAUTION SECNO- 1.898 PROFILE- I CRITICAL DEPTH A S S W D  
CAUTION SECNO- 1.898 PROFILE- 1 M I N I M A  SPECIFIC ENERGY 

CAUTION SECNO- 
CAUTION SECNO- 

1.898 PROFILE- Z CRITICAL DEPTH ASSLUED 
1.898 PROFILE- 2 M I N I M  SPECIF IC  ENEREI 

CAJTICU SECNO- 1.970 PROFIS. I CRITICAL DEPTH ASSWED 
CAr l ION SECNO- 1.970 PR0FI.E- I M I h l W  SPECIFIC WERGV 
C A b l I O N  SECNO- 1.970 PROFILE- 2 CRITICAL DEPTH I S S U E 0  
CAbTICU S E C W  1.970 PROFILE- 2 N I h I M  SPECIFIC E N E W  

CAUTION SEC- 1.998 PROFILE- 1 CRITICAL DEPTH ASSLUE0 
CAUTIOU SECNO- 1.998 PROFILE- 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO- 1.998 PROFILE- 2 CRITICAL DEPTH ASSWED 
CAUTION SECNO- 1.998 PROFILC- 2 M I N I M  SPECIFIC ENERGY 

WARNING S E C W  2.072 PROFILE- I CONVEYINCE CHANGE W T S I D E  ACCEPTABLE RANGE 
WARNING SECNO- 2 .072  PROFILE- 2 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 

Floodplain 
APPENDIX E 

C a l  iente Wash HEC-2 Output 
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HEC-2. Page 26 I 



WARNING SECW- 2.120 PROFILE- 1 CONVEYANCE CHANGE W T f I D E  ACCEPTA8LE RANGE 
WARNING SECNO- 2.120 P W I L E -  2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE W E  

WARNING SECNO- 2.218 PROFILE- 1 CONVEYWE W W G E  OUTSIDE ACCEPTABLE W 6 E  
WARNING S E C W  2.218 PROFILE- 2 CONVNAHCE CHANGE WTSIDE ACCEPTABLE RANK 

WARNING SECW- 2.274 PROFILE- 1 CONVEYANCE C W  WTSlDE ACCEPTABLE W 6 E  
WARNINE S E W -  2.274 PROFILE- 2 CWEYANCE CUANGE OUTSIDE ACCEPTABLE RANQE 

CAUTLCU SECW- 2.287 PROFILE- 1 CRITICAL DEPTH ASSWED 
CAUTION SEC- 2.287 PUOFILE- 1 WlNIWM SPECIFIC ENCROV 
CAUTION SEC- 2.207 PUOFILE- 2 C R l l I U L  DEPTH ASSUCO 
CAUTION SEC- 2.2117 PROFI-E- 2 MINIWM SPECIFIC ENERGY 

WARNING SECW- 
-- WdlWING SECW- 

WARNING SECNO- 
WARNING SECW- 

2.306 PROFILE- 1 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGE 
2.306 PEUFILE- 2 CONVNANCE CHANGE W T S l D E  ACCEPTAULE W B E  

2.317 PROFILE- 1 MWYEYAHCE C H M E  WTSIDE ACCEPTABLE WGe 
2.317 PRQFILE- 2 CONVEYANCE CHANGE WTSIDE ACCEPTABLE RANGe 

FLOQDVAY DATA. Cal l -nt .  Wash 100-Y.ar 
PROFILE HO. 2 

------- FLOQDVIY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTlON MEAN WITH W I T M  DIFFERENCE 

AREA VELOClTY FLOODlAY FLOOOVAY 

Floodplain 
APPENDIX E 

C a l i e n t e  Wash HEC-2 Output 
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F1 oodol a1 n 
APPENDIX E 

Caliente Wash HEC-2 Output 





CROSS SECTION LEGEND WASH NAME 
,-AE~BREVI ATION 

<<<<<< Cross Section: .327: (FN = 0 x . 0 ~ 2 ) ~  >>>>>> 
100 YR. FLOODPLAIN ELEVATION 

2= 640cfs S2= 1644.15 - - - -100  YR. FLOODWAY ELEVATION 

CWSEL NOTE: Unless shown otherwise, Q2 = Q1 and WS2 = WSl. 

Manninq-n Values: LOB: ,075 CH: .04 ROB: 0 - .05 I 



<<<<<< Cross Section: 1.032: (FN = C A . O H ~ )  >>>>>> 
Q1= 670cfs WSl= 1523.1 6 

Manning-n Values: LOB: -065 CH: .07 ROB: .065 
. . . .  
. . . .  
. . . .  
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

- 1530 
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  I- . . . .  
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  Q 

. . . .  . . . .  . . . .  ' 1520 . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  W 
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  

4 . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  
W . . . .  . . . .  

151 0 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . , .  

1500 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

1550 

n 1540 +J 
'4- 
V 

z 
0 

9580 9780 9980 101 80 10380 
Vertical Scale 1: 10 
Horizontal Scale 1: 100 s T A T I O N ( f t )  - 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  



, <<<<<< Cross Section: 1.054: (FN = CA.OH2) >>>>>> 
Q1= 670cfs WS1= 1525.28 



<<<<<< Cross Section: 1.083: (FN = C A . O H ~ )  >>>>>> 
Q1= 670cfs WS1= 1527.64 

Manning-n Values: LOB: .05 CH: .035 ROB: .06 
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<<<<<< Cross Section: 1.093: (FN = CA.OH2) >>>>>> 
Q1= 670cfs WS1= 1529.36 



<<<<<< Cross Section: 1.098: (FN = c A . 0 ~ 2 )  >>>>>> 
Q1= 670cfs WSl= 1532.4 



b, <<<<<< Cross Section: 1.107: (FN = CA.OH2) >>>>>> 
Q1= 670cfs WS1= 1532.71 



<<<<<< Cross Section: 1.186: (FN = CA.OH2) >>>>>> 
Q1= 670cfs WS1= 1538.31 



<<<<<< Cross Section: 1.31 1: (FN = CA.OH2) >>>>>> 
Q1= 670cfs WS1= 1550.36 





I. <<<<<< Cross  Section: 1.48: (FN = CA.OH2) >>>>>> 
Q1= 670cfs WSl= 1566.69 



<<<<<< Cross Section: 1.504: (FN = CA.OH2) >>>>>> 
Q1= 520cfs WSI = 1568.25 

Manning-n Values: LOB: .05 CH: .038 ROB:. 0 
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I<<<<<< Cross Section: 1.763: (FN = CA.OH2) >>>>>> I 



<<<<<< Cross Section: 1.778: (FN = CA.OHZ) >>>>>> 
Ql= 360cfs WS1= 1598.36 

Manning-n Values: LOB: 0 CH: .035 ROB: ;O 
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I<<<<<< Cross Section: 1.789: (FN = CA.OH2) >>>>>> 1 



I <<<<<< Cross Section: 1.805: (FN = CA.OH2) >>>>>> 

Vertical Scale 1: 10 1 

Horizontal Scale 1: 100 s T A T I O N ( f t )  



<<<<<< Cross Section: 1.898: (FN = CA.OH2) >>>>>> 
Q1= 360cfs WS1= 1611.13 



I <<<<<< Cross Section: 1.97: (FN = CA.OH2) 
, >>>>>> 





<<<<<< Cross Section: 2.072: (FN = CA.OH~) >>>>>> 
Q1= 280cfs WS1= 1632.31 

Manning-n Values: LOB: 0 CH: .068 ROB: ' 0  
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<<<<<< Cross Section: 2.109: (FN = CA.OH2) t. >>>>>> 
Q1= 280cfs WS1= 1635.58 



<<<<<< Cross Section: 2.12: (FN = CA.OH2) >>>>>> 
Q1= 280cfs WS1= 1636.77 





<<<<<< Cross Section: 2.218: (FN = CA.OHZ) >>>>>> 
Q1= 280cfs WS1= 1646.1 6 

Manning-n Values: LOB: .08 CH: .053 ROB: .075 
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I<<<<<< Cross Section: 2.274: (FN = CA.OH2) 
, 

>>>>>> I 



<<<<<< Cross  Section: 2.287: (FN = CA.OHZ) 
,. >>>>>> 

Q1= 290cfs WS1= 1653.34 

Manning-n Values: LOB: 0 CH: -05 ROB: 0 
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<<<<<< Cross Section: 2.306: (FN = CA.OH2) >>>>>> 
Q1= 390cfs WS1= 1659.68 



<<<<<< Cross Section: 2.317: (FN = CA.OH2) >>>>>> 
Q1= 390cfs WSl= 1659.68 
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1.........................'.................. 
HEC-2 WATER SURFACE PROFILES - . 
V.r.ten 4.6.2: M y  1991 

RUN DATE 2WR95 TIHE 14:52:18 . ............................................ 

..................................... 
HEC-2 WATER SURFACE PROFILES 

U.S. A M  CORPS OF ENGINEERS 
HVDROLCGIC ENGINEERING CENTER . 
609 SEMWD STREET. SUITC 0 
DAVIS. CALIFOrUIlA 95616-W7 : . (916) 756-1104 ....................................... 

X X XXXXXXX r n X X  XXXXX 
X X X  X X X X 
X X X  X X 
XXXUU XXXX X XXXXX XXXXX 
X X X  X X 
X X X  x X X 
X X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THlS BUN EXECUTED 2OIULI95 14:52:18 

Fount.ln H i l l s  North FIS fil.: ES.IH2 
F :  FCW 192-04 BY: GVSCE r35  DTP L PB 03-15-94 
Elc.l.mt. Wlsh 100-V..? Floalplaln. R.vts.d: 03-29-95 
GR date t a k m  f p a  rt.r.o md.1; r.s.1v.d 12 l u g  93 Tron I(P11. 
2 W  sc.1. 2 T t  C I  mapping f l a n  by h n n y  A.H.1 h p p l n p  on 8/29/91. 
w i t h  surv.y sent-1 by And.r.en Nmlson 12-11-92. 
Suppl-nt.1 cross ..stion data (Ga L IT)  survayed by ALS as notsd. 
Soure. a f  100-yr Flewat. frw HEC-1 An.1y.i. B)r GVSCE. 

Fi1.s: EXl00-6.W1 and UIOO-24.OHI 
XS Record. -7. Ira HYdrolosv R.oort. Smstien 3.5. Tabla Fa. .. 
Sub CritIc.1 ~n.1y.i.~ 
F loodpla in l i r n l t s  IF. p1ort.d a t  ..ch cross ..ctlon us ing .t.rClng 
(SSTA) and endins (ENDST) st.tlonl un1a.s th.r. 1s In.IT.stiv. Ila .re. 
or c o n f l i c t  w i t h  topopr.phts contours, i n  whlch 0.s.. th. contours .r. 
w.d t a  p l o t  th. Tloodplmln. 

J1 ICHECK IN9 NlNV IOIR STRT MTRlC HVINS Q -EL Fa 

0 2 0 0 0.0133 0 0 0 1514.7 

52 NPROF IPLOT PRNS XSEN XSECH FN ALLDC 1 W  CHNIU ITWEE 

1 0 -1 0 0 -1 0 0 0 

53 VARIABLE CODES FOR SUWRV PRINTWT 

150 101 110 115 wa 

S.stion 2.496 1. sact ion 1 e f  3 f o r  N o m l  h p t h  C.lculaCton 
NH 3 .OB 9992.5 .045 1W09.4 .075 10160.5 
ET 9 . 1  

S T R U  OlSTMCE I N  WILES MQYE CONFLUEUCE WXTH V E M  RIVER. 
HEC-I Conc.ntr.tion Polnt C521: 6-hr s t o m  contro ls .  
START Hydraullc.lly Simf1.r R..ch ES 1 

1 
2WRS5 14:52:1B PAGE 

S.ctton 2.498 1. %.stien 2 of 3 for  No-1 Depth C.lcul.tlon 

APPENDIX E 
Escalane Wash HEC-2 Output 



-. -.- 
section z o r  3 f o r  SLOPE-AREA METHOD (Ne-1 Depth C*lsul.tlonl 

" 7  p *a -1 09R1 1 IWl(1.5 10 10 10 

sectfen 2.500 1s ..ation 3 of 3 f o r  ~ o - 1  h p t h  C.lsulatlon 

NH 3 .05 9992.6 .a45 10009.4 .075 10160.5 
F I  0.1 9924.04 10054.56 - 

section 3 or 3 ?or SLOPE-AREA METHOD (Nornu1 Depth C.lculation) 
X I  2.600 21  9985.3 10019.5 10 10 10 
GR 1525.0 9798.9 1525.2 9838.3 1524.3 9881.7 1523.3 
GR 1514.0 9939.4 1514.2 9961.1 1513.6 9986.3 1911.0 

. 1510.8 10009.4 1512.3 10019.5 1512.0 10030.5 1514.8 
1516.1 10067.8 1517.1 1WB0.8 1518.1 10108.4 1518.3 

GR 1521.2 10160.5 

9.1 
START Hydr.ulieally Slnl1.r Ruck ES 2 

5.. Lxhlblt 1. *nningBS n Valu. 
2.555 21 9977.8 10031.9 

1528.0 9828.8 1523.8 9852.5 
1515.4 9954.3 1515.2 9977.8 
1514.4 10014.0 1515.0 10017.6 
1522.5 10076.5 1524.2 10096.1 
1528.9 10176.8 

HEC-I Conc.ntr.tion Point C59l 

-. - - 
HEC-1 Cons.ntr.tion Point C591: 6-hr stern sontrol*. 

YI  9 ~ ~ 1 9  ?n s+hr.z 10017.3 LID 4.35 426.6 

APPENDIX E 
Escalane Wash HEC-2 Output 
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HEC-I 

2 

3 

HEC 
2.930 

1561.2 
1549.9 
1554.5 
1551.7 

Cons.otr.tton Potnt C519 

1410 1410 

.09 9 W . 2  .05 
9 . 1  

-1 Cons.ntr.tton Point C519: 6-hr 
16 9980.2 10024.1 

9944.2 1560.1 9958.2 
10000.0 1649.8 10020.1 
10061.1 1553.9 10071.0 
10117.8 

SECNO DEPTH OFlEL CRIYS *ELK E 6  HV HL OWSS L - W K  ELEV 
Q OW8 OCH OR08 ALM ACH ARQB VOL WA R-BANK ELEV 
TIME VWB VCH VROB XNL XNCH XNR WN ELMIN SSTA 
SLOPE XLOBL XLW XLO8R ITRIAL IDC ICONT CORAR TOWID ENDST 

.PROF I 

CRITICAL DEPTH TO BE CALCULATED AT ALL CRWS SECTIOWS 

CCHV- .I00 CEHV- .300 
1490 W CARD USED 
.4ECNO 2.4% 

S T P M  DISTIHCE IN MILES AEOVE CWFLUENCE WITH VERDE RIVER. 
HEC-1 Conc.ntr.tlon Potnt C521: 6-hr stem control*. 
START Hydr.ulic.lly Simt1.r R..ch ES 1 

S.. Exhtbtt 1. lbnning' l  n v.7~. l b p .  
S*ction 1 OT 3 Tor  SLOPE-ARE4 MEMOO (No-1 Depth Calcul.tton) 

2.496 4.45 1514.85 1514.49 1514.70 1515.46 .52 . 00 
1410.0 220.2 947.6 242.2 €8.9 131.1 58.4 .O 

.OO 3.20 7.23 4.15 .OSO .a58 .075 .OOO 
.013506 0.  0 .  0 .  0 11 4 .on 

- - - , - - - - - - 
.SECW 2.498 

s w t i o n  2 07 3 7.r SLWE-hREa METHOD (Nomu1 Depth C.lsul.tton) 
2.498 4.45 1514.98 1514.52 .OO 1515.60 .61 .13 .OO 1513.33 

1410.0 221.1 946.6 242.3 69.2 131.3 58.6 .I .O 1512.03 
.OO 3.20 7.21 4.14 .060 .Om .075 .OOO 1610.53 9924.03 

I490 HH CARD USED 
.SLCNO 2.500 

1490 NH CARD USED 
'SECNO 2.502 

2.502 4.45 1515.25 1514.89 .00 1515.87 .61 .13 

F1 oodpl a i  n 
APPENDIX E 

Escalane Wash HEC-2 Output 



SECNO DEPTH CYSEL CRIWS WSELK EG HV HL OLOSS L-8ANK ELEV 
Q QLOB QCH QWB ALOE AW AWE VOL WA R-BANI ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN EMIN SSTA 
SWPE XLOBL XLCH XWBR ITRIAL IDC ICWT C O ~  TOWID WOST 

1490 NH CARD usro 
.SECNO 2.519 

3301 HV CHANGED HDRE THAN WINS 
-- - 7=5 YIUrL*I. SPECIFIC ENERGY ~..~. - -~ - - 

3720 CRITICAL DEPTH ASSUED 
2.519 6.32 1617.02 1517.02 .W 1518.59 1.58 1.69 .29 1516.10 

1410.0 3 2 4  1377.6 .O 10.0 135.3 .O .6 .3 1520.20 

.00 3.25 10.18 .00 .060 .Om .000 ,000 1511.70 9969.86 
.028386 90. 90. 90. 0 8 0 .OO 50.80 10020.65 

1490 NH CARD USED 
.SECNO 1.541 

3301 HV C M E D  HDRE THAN HVIW 

3302 WABNING: CWVEYANCE CHANGE WTSIDE OF ACCEPTABLE WOE. KWTIO - 2.74 

;SECNQ 2.555 
START H v d r a u l i ~ a l l ~  Simi1.r Reach ES 2 

1490 NH CARD VSW 
'SECNO 2.614 

3301 HV CHANGED MORE THAN HVlNS 

7185 MINIILH SPECIFIC ENERGY 

SECNO DEPTH NSEL CRIUS YSELK EG HV HL DWSS L-BANK ELEV 
Q QWB WH Qr(0B AWE ACH A VOL WA R-BANK ELEV 
TIME VLOB VCH VWB XNL XNCH XNR VTN EMIN SSTA 

SLOPE XLO8L XLCH XWBR ITRIAL IDC ICONT COLUR TOWID ENDST 

3720 CRITICAL DEPTH A S S W  
2.614 2.38 1522.08 1522.08 .00 1523.12 1.04 2.08 .26 1520.50 

1410.0 14.1 1375.1 20.8 5.a 166.1 6.0 4.3 1.6 1519.70 

.03 2.62 8.28 3.47 .090 ,056 .085 ,000 1519.70 9944.47 

,035770 310. 312. 310. 0 14 0 .00 89.27 10033.74 

1490 W CARD USED 
"SECNO 2.595 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 1.63 

HEC-1 Cenc.ntration Point C591: 6-hr s t o m  s~ntrols. 
2.695 3.25 1531.25 1530.62 .OO 1531.90 .65 8.74 .O4 1528.30 

1400.0 39.2 1353.1 7.7 16.3 206.9 4.6 6.3 2.4 1529.70 
.05 2.40 6.57 1.66 .WO .053 ,085 .OOO 1528.00 9935.15 

.013209 440. 427. 436. 6 B 0 .OO IY1.13 19023.29 

1490 nn cnno USED 
.SECNQ 2.764 

3301 HV CHANGED HDRE THAN HVINS 

F l o o d p l a i n  

APPENDIX E 
Escalane Wash HEC-2 Output 



7185 MlNlHUl SPECIFIC ENERBY 
3720 CRITICAL DEPTH ASSWED 

1490 NH CARD USED 
'SECW 2.780 

2.780 4.83 1541.73 1541.32 .OO 1542.46 .73 1.92 .05 1542.60 
1100.0 .O 1124.9 275.1 .O 150.5 78.3 8.3 3.3 1539.30 

.06 .OO 7.47 3.51 .OOO .065 .085 ,000 1536.90 9971.58 
.019811 85. 82. 85. 2 8 0 .W 89.53 10061.11 

1490 NH CARD USED 
.SECW 2.882 

2.882 5.32 1551.02 1550.07 .OO 1561.61 .SO 9.14 .01 1548.50 .- . 1400.0 190.1 1167.2 42.7 57.3 175.8 lS.7 11.3 4.4 1548.30 - .09 3.32 6.64 2.55 .090 .069 . f f l5  .DO0 1545.70 9951.32 
.014619 546. 642. 525. 5 15 0 0 W.18 10034.50 

SECW DEPTH W E L  CRIYS -ELK EO HV HL 
Q 

OLOSS L-BWK €LEV 
QLOB QUI QROB ALOE ACH AWB VOL WA 

T I M  
I-8ANK E L N  

VWB VCH VWB XNL XNCH XNR VRI LUlIN SSTA 
SLOPE XWBL X L C ~  XWBR ITRIAL IDC lCONT CORAR ropuro m s r  

1490 NH CARD USED 
*ZECM P a m  . . . . . -. - - - 

HEC-1 Concantrattsn Point C519: a-hr sto- 

T I  Fountatn H t l l *  North FIS 
T2 For: F C W  192-04 BY: GVSCE 135 
T3 . Essalant. Wash 100-Yam? Floodmy 
T4 ' GR data ta ten  T r m  rt.r.0 nod.1; r...tv.d 12 lug 93 ira UII. 
T5 - 200 sc.1. 2 T t  CI mapping T l o m  by K ~ n n y  A.ri.1 h p p i n g  on a/29/91, 
I 6  . w i t h  *urv.y ~ o n t r o l  by Andarson N.1s.n 12-11-92. 
77 . Supplnn.ntr1 srorl ..stton data (GR L BT) lurv.y.d b9 ALS as notad. 
18 Sours. oT 100-Yr Flo*rat. T r a  HEC-1 An.1y.t. By GVYIE. 
18 - Fi1.s: EXIOO-6.04 and EXIOO-24.OHl 
re  x5 R.cords .re Tron Hydrelosy Raport. sect ion 3.5. ~ a b l .  FB. 
TO . sub Critir.1 An.1y.t~. 
T9 . Fleodpla in l i m i t s  .r. p l o t t e d  a t  each cross *.ction ustng s tmr t ing  
T9 . (SSTA) and andtng (ENDST) s t a t i s n r  un1.s. th.r. i s  in.Ti.ctiv. ?low .re= 
TO - or . son? l i c t  w t th  tapographtc sen toun ,  i n  whteh =as., the  sontours are 
T9 - "..d t o  p l o t  th. T1oodpl.t". 

J l  lCHECK INQ NlNV IDIR STRT MTRlC HVINS Q WSEL FQ 

0 3 0 D 0.0133 0 0 0 1514.7 

J2 NPROF lPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

15 0 -1 0 0 0 -1 0 0 0 

SECNO DEPTH N E L  CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB 9EH Q ~ B  ALOB ACH AWB VOL WA 
TlHE VLOB VCH VROB XNL XNCH XNR WTN 

R-BANK E L N  
EWlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL 1OC ICONT CORAR TOWID ENDST 

*PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

CCHV- .I00 CEHV- ,300 
1490 NH c ~ a o  usm 
.SECNO 2.496 

3470 ENCROACMENT STATICUS- 9924.0 1005..6 TYPE- 1 TARGET- 1M.540 

Floodplain 
APPENOlX E 

Escalane Uash HEC-2 O u t p u t  

PAGE 8 

PAGE 9 

PAGE 10 

HEC-2. Page 5 



STREW DISTANCE I N  MILES ABOVE CONFLUENCE WITH VERDE RIVER. 
HEC-I Cons.ntntton Potnt C521: 6-hr s t o m  controls. 
s r rar  ~ydr.ulic.l ly stmt1.r R..sh ES 1 

2.. Exhibit 1. Manntng*. n v.1~. u p .  
Sqstton 1 o? 3 ?or SLOPE-AREI H m D D  (No-1 h p t h  C.lcul.tion) 

2.496 4.45 1514.85 1514.40 1514.85 1515.46 .61 . 00 .OO 1513.20 
1410.0 220.6 947.1 242.3 69.0 131.2 58.5 .O .O 1511.90 

. 00 3 .m 7.22 4.14 .060 .058 .075 .OOO 151O.U) 9924.05 
,013158 0 .  0 .  0. 0 11 4 .00 1M.54 10064.59 

1490 NH CARD USED 
.SECNO 2.498 

3470 ENCROACWWT STATIWS- 9914.0 10054.7 TYPE- 1 TMGET- 130.700 
&ctton 2 o? 3 ror SLOPE-ARE4 METHO0 (No-1 Depth C.lsul.tlon) 

2.498 4.16 1614.99 1514.62 1514.98 1515.60 . $ I  .13 .OO 1513.33 
1410.0 221.4 946.3 242.3 6S.3 131.3 58.6 .I .O 1512.03 

. 00 3.19 7.21 4.13 .O$O .058 .075 .OOO 1510.53 9924.03 
.- , .013381 10. 10. 10. 0 11 0 .OO 130.70 10054.73 

> 

1490 NH CARD USEO 
.SECNO 2.100 

3470 ENCrWlCWWT STATIONS- 9924.0 10064.7 TYPE- 1 TARGET- 130.620 
Sactton 3 o? 3 far SLWE-AREI IKTWY) (No-1 h p t h  C.lcul.tton) 

2.500 4.45 1615.12 1514.76 1515.12 1515.73 .61 .13 .00 1513.47 
1410.0 220.9 946.8 242.3 6 1  131.2 58.5 .I .I 1512.17 

. 00 3.20 7.22 4.14 .060 .OSU .075 .OOO 1510.67 9921.04 
,013433 10. 10. 10. 0 11 0 .OO 130.62 10054.66 

SECNO DEPTH NSEL CRIWS USELK EG HV HL OWSS L-BANK ELEV 
9 9LOB L H  OR08 ALOU ACH AWE VOL TVA R-BANK ELEV 
TIME VLOU VCH VROU XNL XNCH XNR VTt4 E M I N  SSTA 
SLOPE XLOUL XLCH XWBR ITRIAL IDC ICWT CORAR TOW10 ENDST 

1490 NH CARD USED 
.SECNO 2.50£ 

3470 ENCROACWENT STATIONS- 9924.0 10054.7 TYPE- 1 TARGET- 130.710 
2. SO2 4.45 1515.86 1514.89 1515.25 1515.87 .61 .13 .OO 1513.60 

1410.0 221.3 946.4 242.3 69.3 131.3 58.6 .8 .I 1512.30 . 00 3.19 7.21 4.13 .050 .058 ,075 .OOO 15IO.BO 9924.03 
.0133S9 10. 10. 10. 0 11 0 .OO 130.71 10064.74 

1490 W CARD USEO 
.SECNO 2.519 

3301 HV CHANGE0 W E  THAN WINS 

7185 MfNlYUn SPECIFIC ENERGY 
3720 CRITICAL DEPTH kSSUIIED 

3470 ENCWACWENT STATIONS- 9969.9 10025.6 TYPE- 1 TARGET- 55.750 
2.519 5.33 1517.03 1517.03 1517.02 1518.59 1.56 1.68 .28 1516.10 

1410.0 33.4 1376.6 .O 10.2 135.8 .O .6  .3  1520.20 
.00 3.27 10.13 . 00 .060 ,058 .a00 ,000 1511.70 9969.86 

,028025 90. 90. 90. 0 8 0 .00 50.82 10020.68 

1490 W CAR0 USED 
.SECNO 2.541 

3301 HV CHANGED WRE THAN HVlNS 

3302 WARNING: CWVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE. W T I O  - 2.72 

3470 ENCWACHaNT STATIONS- 9938.3 10043.1 TYPE- 1 TARGET- 109.790 
2.541 5 . 7  1519.41 1516.98 1519.41 1519.69 .28 .97 . I 3  1518.30 

1410.0 12.0 1383.1 14.9 1 324.2 13.7 1.3 .5 1518.60 
.O1 1.03 4.27 1.09 .060 .Om ,075 .OD0 1513.70 9938.39 

.003799 115. 119. 120. 3 14 0 .00 109.72 10043.11 

1490 NH CAR0 USEO 
1 

2OlllR95 14:52:18 

SECNO 
Q 

DEPTH 
QLOU 

NSEL 
acn 

PAGE 11 

PAGE 12 

HV HL OLOSS L-BANK ELN 
An08 VOL WA R-BWK ELEV 

APPENDIX E 
Escalane Mash HEC-2 Output HEC-2, Page 6 



TIM VLOB VCH VROB XNL X N C ~  XNR W N  
SLOPE XLOBL XLW ELMIN SSTA 

XW8R ITRIAL IDC ICOWT CORAR TOW10 END- 

3470 ENCROACWNT STATIWS- 9908.8 10054.3 TYPE- 1 TARGET- 145.540 
START Hydr.ultc.lly StmS1.r R.&sh ES 2 

S.. E lh tb i t  1. knn3ne.s n Val". Y... 

1490 NU CAR0 USEO 
.SEClU 2.514 

3301 HV CHANGED MORE T W  WINS 
-. 

7lk5 UlNImM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIIED 

3470 ENCROACWNT STATIONS- 9944.5 10033.7 TYPL- I TARGET- 89.271 
2.514 2.39 1522.09 1522.09 1522.08 1523.12 1.03 2.07 .25 1520.50 - 1410.0 14.3 1374.8 20.9 5.5 167.1 6.0 4.3 1.6 1519.70 

.03 2.112 8.23 3.45 .090 .057 .O(U .OOO 1519.70 9944.47 
,035107 310. 312. 310. 0 14 0 .W 89.27 10033.74 

1490 NU CAR0 USED 
.SECNO 2.695 

3302 WARNIWb: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RWbE. m T I 0  - 1.61 

3470 ENCRCACWENT STATIONS- 9935.2 10023.3 TYPE- I TARGET- 88.140 
HEC-1 Conc.ntratten Potnt C591: 6-hr s t e m  sentrols. 

e.695 3.24 1531.24 1530.52 1631.25 1531.90 .66 8.74 .04 1528.30 
1400.0 39.1 1353.3 7.6 16.2 W5.2 4.6 6.3 2.4 1529.70 

.05 2.41 6.59 1.66 .OW .053 .W ,000 1528.00 9935.19 
,013357 440. 427. US. 6 8 0 .OO 88.06 10023.25 

1490 NH CAR0 USED 
.SECNO 2.764 

1 
2 W R 9 5  14:52118 

SECNO DEPTH NSEL CRIUS USELK EG nv HL 
Q Q L W  WU 9 N  ALOB ACH MU8 VOL 

OLOSS L - W K  ELEV 

TINE 
N A  

VWB 
R-BANK ELEV 

V C ~  VRW XNL XKH XNR WN ELMIN SSTA 
SLOPE XW8L XLCH XWUR ITRIAL IDC ICOWT CORAR TOW10 ENDn 

3301 HV CHANGED HDRE THAN HVIW 

7185 I I I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUIEO 

3470 ENCROAMNT STATIONS- 9970.1 10050.4 TYPE- 1 TARGET- 80.300 
2.764 3.79 1539.29 1539.29 1539.28 1540.49 1.21 6.76 .17 1538.W 

1400.0 4.2 1329.7 66.1 2.1 147.2 25.1 7.9 3.1 1538.20 
.06 1.95 9.03 2.64 ,090 ,0511 . M 5  ,000 1535.50 9970.08 

.O27420 335. 365. 375. 0 a 0 .00 80.30 10050.3E 

1490 NH CARD USED 
.SECW 2.780 

3470 ENCRMCWENT STATIONS- 9969.1 10051.1 TYPE- 1 TARGET- 92.021 
2.780 4.82 1541.72 1541.32 1541.73 1542.46 .74 1.92 .05 1542.60 

1400.0 .O 1125.5 274.5 .O 150.3 78.1 8.3 3.3 1539.30 
.06 . 00 7.49 3.52 .a00 .065 ,085 ,000 1536.90 9971.59 

.019908 85. 82. 85. 2 8 0 .OO 89.50 10061.10 

1490 NH CARO USEO 
.SECNU 2 .W2 

3470 ENCRUACWENT STATIONS- 9951.3 10034.5 TYPE- 1 TARGET- 83.180 
2.882 5.32 1551.02 1550.07 1551.02 1551.62 .60 9.14 .01 1548.50 

1400.0 190.3 1165.9 42.8 57.4 176.0 16.8 11.3 4.4 1546.30 
.09 1.31 6.63 2.55 .OW ,069 ,085 .OOO 1545.70 9951.32 

.014570 545. 542. 625. 5 15 0 .OO 83.18 10034.50 

1490 NH CARO USEO 
'SECW 2.930 

APPENDIX E 
Esca lane  Uaah HEC-2 Output 

PAGE 13 

HEC-2, Page 7 



3470 ENCWACtiUENT STATIOWS- 9972.5 10046.8 TYPE- I TARGET- 74.261 
HEC-I Conc.ntr.tlen Polnt C519: 6-hr s t o m  controls. 

2.930 4.04 1553.84 1552.80 1553.84 1554.47 .63 2.84 .O1 1550.90 
1410.0 22.0 1133.9 254.1 11.3 165.4 69.9 12.7 4.8 1550.20 

.10 1.95 6.86 3.63 ,090 .050 ,085 .OD0 1549.80 9972.52 
.W9095 260. 254. 220. 3 11 0 .OO 74.25 10046.78 

1 
29MR95 14:52:18 PAGE 14 

THIS RUN EXECUTED 2SWR95 14:52;21 ..................................... 
HEC-2 WATER SURFACE PROFILES 

NOTE- ASTERISK (.) AT LEFT OF CROSS-SECTION IRYBER INDICATES MESSAGE I N  S W R Y  OF ERRORS LIST 

Essalant. Wash 100-Year 

SLUURY PRINTOUT TABLE 101 

SECNO EGOC ELLC 

~sc.lant. Wash IOO-Y..r 

S W R V  PRINTOUT TABLE 110 

SECNO WSEL 

E ELTIID QCULV WEIR CUSS H4 DEPTH WSEL VCW EG 

PAGE 15 

quo8 PERENC STENCL STCHL STCHR STENCR 

242.22 . 00 .OO 9985.30 10019.50 . 00 
242.26 130.54 9924.05 9985.30 10019.50 10054.59 

242.30 .OO .OO 9985.30 10019.50 .OO 
242.33 130.70 9924.03 99115.30 10019.50 10054.73 

242.26 . 00 .OO 9985.30 10019.50 .OO 
242.28 130.62 9924.04 9985.30 10019.50 10054.66 

242.31 . 00 .OO 9985.50 10019.50 .OO 
242.3L 130.71 9924.03 9985.30 10019.50 10054.74 

. 00 . 00 .OO 9985.80 10025.60 .OO 

.00 55.75 9969.86 9985.80 10025.50 10025.61 

14.96 .OO .OO 995P.30 10031.70 . 00 
14.88 109.79 9938.32 9959.30 10031.70 10048.11 

51.97 . 00 .OO 9977.80 10031.90 . 00 
51.92 145.54 9908.77 9977.80 10031.90 10054.31 

20.76 . 00 .OO 9951.30 10028.70 .OO 
20.87 89.27 9944.47 9951.30 10028.70 10033.74 

7.70 .OO .00 9946.20 10017.30 .OO 
1.62 88.14 9935.15 9946.20 10017.30 10023.29 

65.53 . 00 .OO 9973.40 10019.60 .OO 
66.14 80.30 9976.08 9973.10 10019.60 10050.38 

275.10 . 00 .OO 9969.10 10013.00 .OO 
274.46 92.0Z 9969.09 9969.10 10013.00 10061.11 

42.71 . 00 .OO 9979.60 10022.20 . 00 
42.81 83.18 9951.32 9979.60 10022.20 10034.50 

254.08 . 00 .OO 9980.20 10024.10 . 00 
254.08 74.26 9972.52 99M.20 10024.10 10066.78 

PAGE 16 

~sca lant .  Wash 100-Y.ar 

SLUURV PRINTOUT TABLE 150 

APPENDIX E 
Escalane Wash HEC-2 Output 



SECW 

2.496 
2.496 

2.498 
2.4S8 

2.500 
2.5W 

2.502 
2.502 

2.519 
2.519 

2.541 
2.541 

2.555 
2.555 

2.614 
2.614 

2.695 
2.595 

2.764 
2.764 

2.780 
2.780 

2 . m  
2 . w  

2.930 
2.930 

ELLC 

. 00 . 00 

.oo 

.oo 

. 00 

.OD 

.oo 

.oo 

. 00 

.oo 

.oo . 00 

.DO 

.oo 

.oo . 00 

.W 

.oo 

. 00 . 00 

.OD 

.oo 

. 00 . 00 

. 00 . 00 

VCH AREA ,011: 

PAGE 17 

Escalant. W.sh 100-1..r 

S W R I  PRINTWT TABLE 150 

SECNO 9 NSEL 

APPENDIX E 
Esca lane  Wash HEC-2 Output Fl oodpl a ln  



S W R Y  OF ERRORS AND SPECIAL NOTES 

C A U I I W  SECHO- 2 . 5 1 9  P R O F I S -  1 C R l l l C A L  DEPTH ASSWED 
CAUTLW SECHO- 2 . 5 1 9  PROFILE- 1 H I N I W  SPECIFIC ENERGY 
CAUTICU SECHO- 2 . 5 1 9  PROFILE- 2 CRITICA. DEPTH ASSWED 
CAUTICU SECHO- 2.619 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

WARNING SECNO- 2 .541  PROFILE- 1 CONVEYIWCE W E E  W T S I D E  ACCEPTABLE RANGE 
WARNINC SEWO- 2.541 PROFILE- 2 CMIVEYWCE C H I N E  W T S I D E  ICCEPTABLE RAN= 

CALTION SIC- 2.614 P R O F I E -  I CRITICAL DEPTH ASS- 
CAUTIDN SECHO- 2 . 6 1 4  PROFILE- I M~NIW SPECIFIC CNCRGV 
C A U T I W  SECNO- 2.614 PROFILE- 2 CRITICAL DEPTH ASSWCD 
CAUTION S E C W  2 . 6 1 4  PROFILE- 2 M I N I W  SPECIFIC ENERGV 

WARNING SECM- 2.695 PROFILE- I W N V E Y M E  C W G E  W T S I D E  ACCEPTABLE RANGE 
WARNIN6 S E C W  2.695 PROFILE- 2 CONVEYIWCE CHANGE W T S I D E  ACCEPTABLE RANGE 

W T I O N  SECHO- 2.764 PROFILE- 1 CRITICAL DEPTH ASSWED 
CAVTICU SECNO- 2.764 PROFILE- 1 M I N I M  SPECIFIC WERGY 
CAUTICU SECM-  2.764 PROFlLE- 2 CRITICAL DEPTH A S O W D  
UUTIO~ SCCW- 2.764 PROFILE- 2 MINIM SPECIFIC WEFSY 

F l o o d w a y  w i d t h  svnnvry i  Esca lan t .  Yesh  100-Y..r 
P r o f i l .  NO. 2 

L.ft St. R i g h t  St. 
L.ft Dt,t."S. Df‘t."~. R i @ h t  

S e c t i o n  E l . va t i on  Top E n c r o a s h  F r a  C.nt.r F r w  Ensro.sh 
N w b a r  Ins reas .  W l d t h  S t a t t o n  C.nt.r S t a t t o n  C.nt.r S t a t i o n  

FL-AY DATA. ~ s c a l a n t .  wash 100-Y..r 
PROFILE M. 2 

------- FLWDVPlY ------- WATER SURFACE ELEVATICU 
STATION WIDTH SECTION n w  wrrn WITWT DIFFERENCE 

AREA V E U X I T Y  FLDJOIAY FUaDUAY 

PAGE I8 

PAGE 1 9  

PAGE 2 0  

Floodplain 
APPENDIX E 

Escalanc Wash HEC-2 Output 





WASH NAME 

S2= 1644.15 

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

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

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

. . . .  . . ~ .  . . . .  . . . .  . . . .  . . . .  

n 1670 
U 
Y- 
w . . . .  . , . .  . . . .  . . . .  . . . .  . . . .  

. . . .  . . . .  . , . . 
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  

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

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

. . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  . . . .  
. . . .  . . , .  . . . .  . . . .  . . . .  . . . .  . . . .  
. . . .  . . . .  

. . . .  

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

. . . .  . . ~ ,  . . . .  



1. <<<<<< Cross Section: 2.93: (FN = ES.OH2) >>>>>> 
Q1= 14lOcfs WS1= 1553.84 



i. 

<<<<<< Cross Section: 2.882: (FN = ES.OH2) >>>>>> 
Q1= 1400cfs WSI= 1551.02 
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Manning-n Values: LOB: .09 CH: .069 ROB: .085 
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. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  
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n 1570 
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Vertical Scale 1: 10 S T A T I O N ( f t )  Horizontal Scale 1: 100 
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I<<<<<< Cross Section: 2.78: (FN = ES.OH2) 
, 

01 = 1400cfs WSl = 1541.73 



i, <<<<<< Cross Section: 2.764: (FN = ES.OH2) >>>>>> 
Q1= 1400cfs WS1= 1539.28 



i. <<<<<< Cross Section: 2.695: (FN = ES.OH2) >>>>>> 
Q1= 14OOcfs WSl= 1531.25 



1. I<<<<<< Cross Section: 2.614: (FN = ES.OH2) >>>>>> 



6. I<<<<<< Cross Section: 2.555: (FN = ES.OH2) >>>>>> 1 



\. <<<<<< Cross Section: 2.541: (FN = ES.OH2) >>>>>> 
Q1= 141 Ocfs WS1= 151 9.41 



$. I<<<<<< Cross Section: 2.51 9: (FN = ES.OH2) >>>>>> I 
0 1  = 141 Ocfs WS1= 151 7.02 



b. I<<<<<< Cross Section: 2.502: (FN = ES.OH2) >>>>>> 

w 
3 E 

Q 
c j  a2 
W d- 
m; 

0 
I 

CC) 
ld d- 
/a 
< m 
2 - 
k LL ': 
'm  J 
I 

N 

k- 

> Z  a 
/' 

. . 
E 
0 
Z .. w 
- w G  
G- o 

Manning-n Values: LOB: .06 CH: .058 ROB: .075 
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1........"..*......*...*.*.................. 
HEC-2 WATER SURFACE PROFILES 

V.nion 4.6.2; May 1991 

RUN DATE 29WiR95 TIME 14:62:r(0 . ............................................ 

..................................... 
HEC-2 WATER SURFACE PROFILES 

U.S. A M  CORPS OF ENGINEERS . 
HYDROUX.IC ENGINEERIN6 CENTER . 
609 SECOND STREET. SUITED 
DAVIS. CALIFORNIA 95616-4687 

(916) 756-1104 ....................................... 

X X XXXXXXX XXXXX XXXU 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXUUX W X X  XXXUXX 

PAGE 1 

THIS RUN EXECUTED 29WRSS 14:52:40 

Fountain H i l l s  Nerth FIS Ftl.: LE&TU.II(Z 
For: F C W  #92-04 By: GVSCE I 3 5  DTP L FB 03-27-94 
L.g*nd/Tullp Wash 100-Yr Floodplain. Rev1s.d: 03-29-95 
GR data taken ?rm 3t.r.a modLl; 7.C.Iv.d 06 Aug 93 -0. W. 
200 sc.1. 2 i t  CI m p p i n g  i l o C *  by Kenny A.ri.1 Wpping on 8/29/81. 
w i t h  surv.y con t ro l  by Andarsen N.l.on 12-11-92. 
Svpplmunt.1 cross s.ettan data (GR & BT) .urv.y.U by ALli as notad. 
SOU~C. eT 100-yr F1wr.t. i rm HEC-1 Analysts ay GVSCE. 

Fi1.s: EX100-6.wl alld EXIOO-24.wI 
XS Records .re f v a  H y d r o l ~ s y  Rapart. Sastlen 3.5. Tabl. Fa. 
Sp-eta1 c u l v - r t  routln. us.d. Sub Crittc.1 ~n.lysls. 
Floedpl.tn l i m l t s  .r. p l o t t a d  a t  wch cross sec t ion  ustng starting 
(SSTA) and .riding (Ems?) %trr(ons un1.s~ thw.  51 in.fi.ctiv. f lew IF.. 
o r  cen7 l ld t  wt th tepographic contours, i n  whtsh eu., the sontours ar. 
Y..d t o  p l o t  t h .  1loodpl.i". 

J1  ICHECK It@ NINV IDIR STRT METRIC HVlNS Q YJEL FP 

0 2 0 0 0 0 0 0 1586.77 

JZNPROF IPLOT PRFVS XSECV XSECH FN ALUX 1 W  WIM lTRICE 

1 0 -1 0 0 0 -1 0 0 0 

J3 VARIABLE CODES FOR SUIURY PRINTOUT 

150 101 110 115 200 

HEC-1 Conc.ntr.tton Point  C622 

2 2050 2050 

NC 0.1 0.3 
Culv.rt 622 U p r t r - u  f u l l y  .ip.nd.d ila. Sp.si.1 Cu lve r t  S.ot lon + 4 

ASHBROOK WASH S.ction 2.- 

W7.ZB 10113.62 

PAGE 2 

Culv.rt 622 Up.tr"m: .xp.nd.d i l o * .  (SECTIMI 4 OF SC ROUTINE) 
LEGEND WASH TRIBUTARY 

F l o o d p l a i n  

APPENOIX E 
LegendITul t p Wash HEC-2 Output 





PAGE 4 

ET 9.1 9978.85 1W14.20 
End Legend H.sh (S.ctim 0.945 I* Upp.-st Sast ion i n  L.s.nd) 

X I  0.949 19 9 W . 5  10007.8 475 460 474.8 
GR 1679.7 9829.0 1679.8 9852.4 1679.1 9681.7 1679.1 9902.3 1579.4 9914.1 
GR 1679.2 9933.1 1678.8 9942.6 1679.2 9952.5 1679.2 9972.0 1676.9 9978.4 
GR 1674.3 9984.5 1671.8 9994.7 1672.2 I W W . 0  1674.8 10007.8 1677.9 10018.2 
GR 1678.7 10030.1 1679.3 10039.8 1680.3 10051.5 1679.9 10052.4 .............................................................................. .............. START T u l i p  Wash END Legend wash 
.I...... ......*...*...._..........................,...*...*.......*.........,. 

HEC-1 conc.ntr.tion Patnt C602 

QT 2 6.0 6.0 

START Hydraullc.lly S im i la r  R..ch TU 1 
5.- Exh lb f t  1. h n n i n g ' s  n Valu. Hap. 

NC 0.065 0.055 0.0.0 

HEC-I Cons.ntr.tton Point  C602: 6-hr s t o m  son t ro l s .  
START Hydr.ulis.lly Sim11.r Reach N 1 

1 
291UR95 14:52:.0 

S.. Exh ib i t  I, hnning.8 n Valu. l kp .  
W E  CHANGE ( F r a  L.g.nd To Tul ip)  a t  0.971 R7v.r Mi1.s 

S t a r t  T u l i p  Wash ( S w t i o n  1.043 1s L-most Sact ton i n  T u l i p  wash) 
X1 1.043 13 9987.4 10W9.5 500 6.0 517.2 
GR 1690.1 9901.9 1690.6 9925.1 1690.6 9956.3 1690.7 9976.2 1684.6 9987.4 
GR 1684.3 10000.0 1684.4 10009.5 1688.3 10016.9 1693.1 10029.7 1694.3 10037.3 
GR 1694.6 10062.7 1694.9 10084.3 1694.5 10488.5 

START Hydrau l i ca l l y  S im i la r  Raach 
5.. E x h i b i t  1, hnn4ng.s 

Floodplain 
APPENDIX E 

LegendITulip Wash HEC-2 Output HEC-2. Page 3 



HEC-I Concmntratlen Point  C601 

QT 2 460 460 

NH 3 .08 9990.1 8 10017.2 0 8  lW64.2  
ET 9.1 

HEC-1 Cons.ntr.tion Paint  C6011 6-hr s t o m  s o n t r o l l .  
CULVERT 601: TULIP WASH and GLENBRCOK BWLEVARD 

cuiv.pt 601 o m ~ t ~ . ~ :  .r~.~d.d f low.  (SECTION I OF sc 
1.329 15 9990.1 10017.2 610 610 

1716.9 9823.8 1716.9 9831.1 1717.5 9832.5 
1715.8 9966.9 1714.1 9977.8 1708.8 9890.1 
1708.3 1W17.2 1711.5 10024.0 1711.0 10033.8 

Us. NC Reeard t o  sat ContrastIan and Exp.nsian Ce.rrie4.nts f o r  Culvart.  
I 

2 W R 9 5  14:52:40 PAGE 6 

9 . 1  
Culvar t  601 Mlt1.t. 2-80. CUP. (SECTION 2 OF SC RWTINE] 

Phetogra-trfc X.K. 1-ac.t.d 14.8. DMnltr.m. (No Clew. 141u.t.) 
8.1. Ch.nn.1 E1.vrtlons *.lr 1anr.d t o  Cu lv - r t  I n v a r t  EL 1708.10 

X I  1.349 16 9998 10010 100 95 101.7 
X3 10 1713.54 1713.54 
X4 2 1708.10 9998 1708.10 10010 

ET 9.1 
c u l v e r t  601 I n l e t .  2-60" CnPr (SECTION 3 OF SC ROUTINE) 

~ h o t o g r m . t r i e  xs.s. losatad 5' U p s t r . ~ ~ .  (NO €1.~. Adjust.) 
Bas. Ch.nn.1 El.v.tions ur. 1ow.r.d tu Culve r t  1nv.rt EL 1709.07 

Culver t  601 BT i n f o r n r t f o n  surv.y.d by Al.5. Mast top of curb. 
cUiY.rt 601 BT info-tion p.7 r igvr. 3.16 (HEC-2, s.pt 90) 

X I  1.365 14 9994 10006 aS BE W 
X2 2 1714.07 1715.13 
X3 10 1716.04 1716.04 
X4 3 1709.07 9994 1709.07 10006 1716.16 9981.91 

NH 3 .08 9986.8 8 10004.9 .08 10068.9 
ET 9.1 9978.80 10033.41 

c u l v e r t  601 Upstrras: .rp.nd.d f low.  (SECTION 4 OF SC RWTINE) 
XI 1.373 16 9986.8 10011.2 U) 40 11.3 
GR 1723.5 9815.3 1721.7 9815.0 1720.6 9857.0 1720.8 9891.7 1720.9 9931.9 
hR 1720.5 9971.1 1717.4 9978.1 1712.5 9986.8 1711.2 9995.8 1711.3 10000.0 
GR 1711.3 lW04.9 1712.0 10011.2 1712.0 10019.2 1716.1 10027.2 1718.8 10045.7 
60 1723.0 10058.9 

START Hydr.ul ical ly Sfnt1.r Reash TU 3 

PAGE 7 
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SECW DEPTH CWSEL CRIWS WSELK ES HV HL OLOSS L-WNK ELEV 
9 9LOB QCH 9RDB A W  A m  AM8 VOL TY1 R-WK ELEV 
TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IDC ICWT CORAR TOW10 MOST 

'PROF 1 

CRITICAL DEPTH TO BE CALCUUTED AT ALL CROSS SECTIONS 
0 
.- 

~f f i v -  ,100 CMV- ,300 
1490 W CARD USED 
5 E C W  2 . 4 4  

ASH8IKX)K WWSH S-stlon 2.- ('24-hr storm son t ro ls )  
VSEL - 1586.77 Q - 2050 

C u l v a ~ t  622 Up*tr..n: .ipand.d f la. (SECTION 4 OF SC WTINE)  
LEGENO WASH TRIBUTARY 

2 . M  7.97 1586.77 1582.07 1586.77 1586.81 .04 . 00 
2050.0 981.4 586.6 502.0 ~ 9 . 5  344.7 33s.6 .O . 00 1.72 1.70 1.- .I13 .IPS .I20 .a00 

.001583 105. 105. 110. 0 I 7  0 .OO 

CCHV- ,100 CEHV- ,300 
1490 rm cnaD u s m  
'SECNO . I15 

3301 W CHANGED WRE THAN HVIMS 

7185 M I N I M  SPECIFIC ENER6Y 
3720 CRITICAL DEPTH ASSLMW 

HEC-I Cenc.ntrritlon Polnt  C622Lz 6-hr s t o m  con t ro ls .  
STREW OISTWCE IN MILES ABOVE CONFLUENCE WITH ASWRWK WASH. 

START H y d r a u l l c l l l y  Slml1.r Reach LE I 
5.. Eah lb l t  1. *nnl"g'. n Val". w p .  

,115 3.60 1588.60 1 B . W  .OO 1589.61 1.01 1.12 .29 1585.00 
1120.0 78.4 847.0 194.6 16.0 95.0 4S.9 6.3 1.4 1587.20 

.01 4.91 8.92 4.15 ,060 ,049 .OK0 .OOO 1585.00 9972.73 
,019854 375. 394. 120. 0 18  0 .OO 77.41 10050.14 

1490 W CARD USED 
SCFCUI 7 0 0  

SECPD DEPTH CYSEL CRIVS =ELK EG HV HL OLOSS L-BWK ELEV 
Q Q W ~  WH QRDB ALOB ACH Am11 VOL WA R-BWK ELF4 
TIME VLOB VCH VR08 XNL XNCH XNR YIN  ELMIN SSTA 
SLOPE XLO8L XLCH XWBR ITRIAL IDC ICONT CORAR TOWID ENOST 

1490 NH CARD USED 

1490 YE4 CARD USED 

1490 NU CARD USED 

F l o o d p l a i n  

APPENDIX E 
LegendITul i p  Wash HEC-2 Output 
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1490 NH CARD USE0 

1490 NU cam usw 
*SECNO .577 

3301 HV W G E D  WRE THAN HVINS 

7185 MINIUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLUW 

HEC-1 conc.ntr.tton Polnt C603: &hr s t o m  control*. 
.577 3.97 1637.07 1637.07 .OO 1628.42 1.35 8.30 . I 8  1634.60 

940.0 39.7 843.6 56.7 8 . 1  86.9 12.3 15.3 5.4 1634.40 
.. .I1 4.88 9.70 4.60 .a60 .053 .060 .OD0 1633.10 9985.45 
' .024672 370. 371. 370. 0 11 0 .OO 41.98 10027.43 

SECW DEPTH -EL CRIYS YSEU EG HV HL OLOSS L-BMK ELEV 
Q 9W8 w w a s  ~ w a  ACH ARW YOL WA 9-WK ELEV 
TIME VLO8 VCH VIM8 XNL XNCH XNR VTN EWIN SSTA 
SLOPE XL-L XLCH X W ~ R  ITRIAL IDC ICCUT COWR T W I D  ENDST 

1490 NU CARD USED 
.SEC - . . - -. . - . . . -. . . . . . ... ~- - 

940.0 2 890.0 17.9 8.6 97.1 5.1 16.6 5.9 1646.30 
.1P 3.73 4.17 3-30 . O m  .a52 .060 ,000 1644.00 9978.00 

,020378 600. 
-.- .... ... - 

MIS. 495. 3 B 0 .OO 41.02 10019.03 

1490 NU CARD USED 
*SECHO ,768 
7185 MINIMM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

.768 3.85 1660.75 1660.75 .W 1662.20 1.15 11.44 -06 1669.00 
940.0 12.6 86Z.6 64.8 3.7 86.4 12.9 17.8 5.4 1657.70 

.14 3.42 9.98 5.01 .a60 .OH3 .Om .OW 1656.90 9978.08 
.025360 495. 505. 605. 0 11 0 .OO 38.00 10016.08 

1490 NH CARD USW 
.SECM .856 

3302 WARNING: WVEYANCE CHANGE OUTSIDE O f  ACCEPTABLE IUNC.E. KPATlO - 1.52 

1490 NH CARO USED 
-SECNO .945 
7185 MINIWM SPECIFIC ENERGY - . - - - . . . . - -. . - - -. . . . . -- -. 

End Legand Wash (S.ctton 0.945 1. Uppa-st Sastton tn  L.g.nd) 
.945 4.91 1675.71 1676.71 .OO 1678.24 1.53 7.75 4 1674.30 

940.0 29.7 866.9 23.4 6.8 87.3 6.1 20.2 7.2 1674.80 
7 7  111 1 0 ~ 1 6  3.- .OSa . 057 ,060 ,000 1671.80 9978.85 

1490 NH CAIM USW 
-SECH) 1.043 

HEC-1 conc.ntr.tton ~ o t n t  C602: 6-hr s t o m  cantrnl*. 

2;. ~ ~ h t b t t  i. knntnsn.  n v.1~. mp.  
W E  CHANGE (FVM Legend To Tullp) a t  0.971 Rtv.7 Mt1.s 

s t a r t  Tultp Wash (S.stl.n 1.043 4 %  Low.mrt S.et4.n tn Tu l lp  Welh) 
1.043 3.06 1687.36 1687.21 .OO 1 W . S O  1.14 10.23 

PAGE 11  
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1490 NH CARD USED 
.SECNO 1.213 

3301 HV CHMGEO MORE THW HVIW 

1490 NH CARD USED 

.. .SECNO 1.329 - HEC-1 Conc.ntratlon Point  C601: 6-hr s t o m  contro ls .  
CULVERT 601: TULIP WASU and SLENBr(00K BWLNARO 

Culv.rt 601 Downstr-un: .ip.nd.d flow. (SECTION 
1.329 4.33 1712.63 1710.51 .OO 1712.75 
460.0 42.1 324.6 93.3 17.0 110.4 

. .29 2.48 2.94 2.52 .Om .I18 
.OOW7 610. 613. 610. 5 I 4  

RWTINE) 
7.97 
25.6 
.a00 
.00 

CCHV. ,300 CEHV- .so0 
1490 NU CARD USED 
.SECNO 1.349 
3605 20 TRIALS ATTMPTEO WSEL.CYSEL 
3710 WSEL ASSUMED MSED W WIN OlFF 

Culv-r t  601 Outlet. 2-60" CMPs (SECTION 2 OF SC RWTINE) 
Photogra-trlc Xs.s. 1oc.t.d 14.0' Darnstr..m. (II. El.". Id<u.t 

2 W R 9 5  14:52:40 PAGE 12 

SECNO DEPTH NSEL CRNS =ELK EG HV 
P 

HL 
PLOB QCH 

OLOSS L-BIWK ELEV 
PRDB ALOB K H  AROB 

TIME 
VOL 

VLOB 
WA 

VCH 
R-BPHK ELEV 

VRDB INL X W  XNR VTN EMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SPECIAL CULVERT 

SC CUW CMV ENTLC C O R  ROW RISE SPAN 
2 .OZZ .40 2.63 .00 5.00 CULVLN CHRT SCL 

ELCW ELCHD 
.OO 88.00 2 1 1709.07 1708.10 

CHART 2 - CORRUbPITEO METAL PIPE CULVERT 
SCALE 1 - HEAWALL 

1490 NH CARD USE0 
.SECW 1.365 

SPECIAL CULVERT WTLET CONTWL +WEIR FLOY EG - 1716.96 

3302 WARNING: CONVETPHCE CWNGE WTSIDE OF ACCEPTABLE RANGE. KlUTIO - 1.74 

SPECICL CULVERT 

EGIC EWC H4 WEIR WULV 
1717.69 1718.49 

VCH ACULV ELTRD WEIRLN 
3.24 77. 382. 2.1130 39.3 1716.13 43. 

. -. . . . . - - . .- - . -. . - , 
P h o t o g r e m t r l c  is.=. 10cat.d 5' Upstr.m. (No €1.". Adjust.) 
Bas. Ch.nn.1 El.uatlons w.r. 1ar.d t o  Culver t  Inv.rt EL 1709.07 

Cu1v.e 601 I T  lnfo-t ion surv.y.d by ALS. West top  o f  s u e .  
C'dlv-rt 601 LIT fnf*nui t ion c0d.d per Hgur. 3.16 (HEC-2. S.pt 90) 

7.79 1716.86 . 00 .OO 1716.96 .10 3.24 
95.3 2 4 6  100.1 U.7 93.5 -.I 9e = 

CCHV- ,100 CEHV- .300 
1490 NH CARD WED 
'SECNO 1.373 

Culver t  601 Up.tr..m: .rpand.d <low. (SECTION I OF SC ROUTINE) 
1.373 5.81 1717.01 1713.51 .OO 1717.08 .07 .I1 

Flaodplai n 
APPENDIX E 

LegendITulip Wash HEC-2 Output HEC-2, Page 7 



CCHV- ,100 CEHV- .300 
1490 NH CARD USED 
'SECNO 1.455 

3301 HV CWGED MORE THAN HVINS 

7186 H I N I W  SPECIFIC ENERGY 
1 

2 M R 9 5  14:52:40 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OWSS L-B#JlK ELEV 
9 QLOB PCH QmB ALOB ACH Am0 VOL N A  R-BANK ELEV 
TIHE vwe vcn VROB XNL X N C ~  xnR WTN EMIN SSTA 
SLOPE XLOBL XLCH XLOUR ITRIAL 1DC ICONT CORAR TOFWID ENDST 

- -% 

3720 CRITICAL DEPTH lSSUlKD 
1.455 2.19 1719.19 1719.19 .OO 1719.90 .71 1.94 . I 9  1717.90 
460.0 131.0 316.8 12.2 30.4 41.4 3.1 27.9 9.9 1717.00 

- .33 4.30 7.65 3.57 .040 .OM .OW ,000 1717.W -75.33 
.010656 420. U S .  440. 0 22 0 .DO 51.50 10026.82 

Fountatn H i l l s  North FIS 
For: FCWC 192-04 By: WSCE 135 
L.g.nd/Tultp Wash 100-Yv F1oodw.y 
GR dst. t.k.n fro. .t.r.o modal; r.c.3v.d 06 l u g  93 Tvm W. 
rw 2 ft cx ~ p p t n g  r i w n  by ~.nny A.P~.I h p p i n g  on 8/29/91. 
w i t h  su?v.y con t ro l  by And-rson nslson 12-11-92. 
Suppl-ntal crsss s.ct ton data (OR 8 ST) surv.y.d by ALS notad. 
sourc. of 100-yr Flowat. fra HEC-1 An.1y.t. By GVSCE. 

Fi1.s: EX100-6.ONl .nd EX100-Zl.ONl 
XS ~ a c o r d s  are T- Hydrology Report. S.etton 3.5. Tabla Fa. 
so.ctal culv.rt routin. u.4. Sub Critts.1 An.1y.t.. 

r o  . ~ i o q d p l a t n  l i m i t s  ar. p1ott.d a t  .ash sross ..=tiin us ing s t a r t t n s  
To ' (SSTA) and ending (ENDST) s ta t ions  un1.s' th.r. 4s tn.fT.stlv. flow a?.. 
TO - OF. e o n f l i c t  v l t h  topogrnphtc contours, i n  whtch cas., th. sontourr  ar. 
T9 ' usad t o  p l o t  the  f loodpla in.  

J 1  ICHECI IN9 NINV IDIR STRT METRIC HVINS 9 !&EL FQ 

0 3 0 0 0 0 0 0 1586.77 

JZNPROF IPLOT PRNS XSECV XSECH FN ALLDE IW cwln ITPACE 

I S  0 -1 0 0 0 -1 0 0 0 

SECNO DEPTH N E L  CRIVS WSELK EG HV HL OLOSS L-BANK ELEV 

9 PLOB WH 9ROB AWB ACH AROB VOL WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN EUllN SSTA 

SWPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

CRITICLL OEPTH TO BE CALCULATED AT ALL CRMS SECTIONS 
0 

CCHV- .I00 CmV- ,300 
1490 NH CARD USED 
.SECNO 2.440 

3470 ENCROACmENT STATIONS- 9887.3 10119.6 TYPE- 1 TARGET- 232.340 
ASUBRMK WASH Saction 2.448 (24-hr s t o m  contro l%) 

WSEL - 1566.77 Q - 2050 
cu lve r t  622 Upstr..n: .ipand.d flew. (SECTION 4 OF SC RWTINE) 

LEGEND WASH TRIBUTARY 
2 . U  7.97 1586.77 1582.07 1586.77 1Ea6.81 .04 .OO .OO 1580.70 

2050.0 961.4 586.6 002.0 559.5 344.7 339.6 .O .O 1581.40 . 00 1.72 1.70 1.48 .I13 ,125 .I20 ,000 1578.80 9887.28 
.001583 105. 105. 110. 0 17 0 .OO 232.34 10119.62 

CCHV- ,100 CEHV- .300 
1490 NH CARD USED 
'SECNO ,115 

Fl D o d o l a i n  
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3301 HV C W W  FORE THAN HVINS 

7185 MININW SPECIFIC ENERSY 
3720 CRITICAL OEPTH A S N O  

3470 ENCROACHHENT STATIONS- 9972.7 10050.1 TYPE- I TAR6ET- 77.409 
HEC-I Conc.ntr.tion Po4nt C62ZL: 6-hr stom s m t r o l s .  

S T R W  DISTANCE I N  MILES ABOVE CONFLUENCE WITH ASHBRWK WASH. 
START Hydraulically S1nil.r Reash LE 1 

5.. Eshibit I, Ihnnlne'. n Valu. k p .  
. I15 3.61 1588.51 1ESU.61 1588.50 1589.51 1.00 1.12 .29 1585.00 

1120.0 78.5 845.5 195.8 15.1 95.3 47.3 6 .3  1.4 1587.20 
.OX 4.89 8.87 1.14 ,060 ,049 .OW ,000 1585.00 9972.73 

.019548 375. 394. 420. 0 I11 0 .OO 77.41 10050.14 

1490 NH CARO USED 
'SECNO .PO9 

I 

SECNU DEPTH W E L  C R M  WSELK EG HV HL OL-S L-BUIK ELEV 
a QLOU WH qma AWE ACH AWB VOL NA R-WK ELEV 
TIME VWB VCH v w  XNL X H F ~  XNR WN EWIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COWR TOWID MOST 

3470 ENCROAMENT STATIOHS- 9984.6 10065.6 TYPE- 1 TARMT- 81.040 
.209 3 . 4  1597.61 1597.15 1597.62 1598.22 .61 8.57 .04 1594.30 

1120.0 50.1 376.4 693.5 12.4 47.5 1m.e 8.3 2.3 1595.00 
.04 4.03 7.90 5.32 ,060 .050 .060 

.015230 485. 
.OOO 1594.20 9984.59 

500. 800. 4 15 0 .OO 80.97 10065.56 

1490 W CARO USED 
.SECWO ,2117 

3470 ENCROAMENT STATIONS- 9986.2 10050.6 TYPE- 1 TARaET- 64.390 
,287 3.38 1505.2S 1605.25 1605.27 1606.36 1.011 8.00 . I 4  1601.90 

1120.0 96.6 846.5 176.9 17.5 93.8 30.5 9.9 3.0 1603.20 
.05 5.50 9.03 5.80 .060 .051 ,060 -OW 1501.90 9986.24 

.025084 410. 411. 40s. 2 5 0 .OO 64.39 10050.63 

1490 NH CAR0 USED 
.SECNO ,371 

3470 ENCRMCHYEHT STATIOHS- 9963.1 10035.8 TYPE- 1 TARGET- 72.720 
,434 3.20 1620.80 1620.54 1620.79 1621.67 .87 6.24 .04 1618.80 

1120.0 441.0 632.1 46.9 71.4 74.8 11.4 12.7 4.3 1618.70 
.08 6.17 8.45 4.10 .050 ,050 .060 .WO 1617.60 9963.07 

-021571 330. 333. 335. 3 15 0 .OO 72.72 10035.79 

1490 HH CARO USED 
.SECM ,507 

3470 ENCROACMNT STATINS- 9972.3 10053.2 TYPE- I TARGET- 80.890 
,507 3.28 1628.98 1528.73 1528.99 1629.73 .75 8.05 .01 1527.90 

1120.0 5.3 1087.8 26.9 2.3 lS5.0 7.9 14.1 4.9 1627.10 
.10 2.33 7.02 3.40 ,060 .053 ,060 ,000 1625.70 9972.31 

.020895 370. 381. 390. 4 11 0 .OO 80.84 10053.15 

SECNU DEPTH W E L  CRIWS WSELK EG HV HL 
9 

OWSS L-8WK ELEV 
qWU WH 9R08 ALOB ACH AROU VOL TVA 

TIME 
R-BANK ELEV 

VWU VCH Vr(W XNL XWH XNR WTN EUlIN SSTA 
SLOPE XWUL XLCH XWBR ITRIAL IDC ICGW COUR TOW10 ENUST 

1490 NH CAR0 USE0 
'SECNO .577 

3301 HV CHANGED WRE THAN HVINS 

PAGE 15 
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SECNO DEPTH NSEL CRIYS SELK EG HV HL 
P 

OWSS L-BANK ELN 
QWU QCH QROB ALOB ACH AROB VOL lWA 

TIME 
R-BANK ELEV 

VLOB VCH VROB XNL XNW XNR WN ELNIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL 1~ ICONT COWR TOPWID ENDST 

1490 nn URD USED 
.SECNO 1.213 

3JDl HV SWmEO HM1E THAN HVINS 

- -. 3470 ENCROACWWT STATIONS- 9981.0 IOOP.5 TIPE- 1 TARGET- 4 O . m  
A 1.213 4.69 1704.39 1702.66 1704.4£ 1704.73 .34 11.16 .06 1700.20 

640.0 81.5 463.5 95.1 18.7 96.2 22.2 23.4 8.4 1699.70 
.23 4.35 4.82 4.29 .080 -118 ,080 ,000 1699.70 9981.15 

,019859 580 . m. 570. 3 I S  0 .OO 40.31 10021.46 

1490 M CARD USEO 
.SECNO 1.329 

3470 ENCRMCWENT STATIONS- 9981.2 10010.0 TYPE- 1 
HEC-I Coneantratten Point Cwl :  6-hr s t o m  contro ls .  

CULVERT 801: TULIP WASH and BLENBr(00X ILOUCEVARD 
Culv.rt 601 Danstr.mi .*pandad ?lor .  (SECTION 

1.329 4.35 1712.65 1771.Sl 1712.63 1712.77 
460.0 4z.a 123.8 93.9 17.2 110.9 

.29 2.47 2.92 2.51 .080 . I18  
.008218 610. 613. 610. 6 I 4  

I OF SC RWTINE) 
. I 2  8.01 .D2 

37.5 25.5 9.1 . DBO .UOO 1708.30 
0 .oo 58.74 

ccnv- .loo c w -  .so0 
1490 Ill4 CARD USED 
*SECm) 1.34s 
3683 20 TRIALS ATTEMPTED USEL.NfEL 
3710 -EL ASSWED BASED ON M l t l  DlFF 

3470 ENCRMCmENT STATIONS- 9979.2 10028.3 TYPE- 1 TARGET- 49.020 
C ~ l v e r t  601 0utl.t. 2-60" MPs (SECTION 2 OF SC RWTINE) 

Photogr-trlc *sac. 1ec.t.d 14.8' D m s t r . u .  (No El.". Adjust.) 
has. Channel El.vatlons war. 1ow.rn.d t o  Culrmrt  I n v a r t  EL 1708.10 

4 9  5.44 1713.54 1711.66 1713.54 1713.73 . I 8  .90 .90 1708.10 
460.0 1 . 7  253.1 93.2 41.0 65.3 32.0 25.9 9.2 1708.10 

.30 2.78 3.BB 2.92 .I02 .I18 .I02 .OW 1708.10 9979.23 
.ooga$z loo. 102. 95. 20 15 D .oo 49.02 10028.25 

S E W  DEPTH NSEL CRNS -ELK EG HV HL OLOSS L-BPNK ELEV 
Q QWB WH PROS AWLI ACIl AROB VOL WA R-BPNK E L N  
TIME VLOB VCH VROB XNL XNCH XWI( VTN EMIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IOC ICONT COWR TOWID ENOST 

NNV 
,022 

ENTLC 
.40 

RISE 
5.00 

CHRT 
1 

CHART 2 - CORRUEATED METAL PIPE CULVERT 
SCALE I - HEIDVALL 

1490 M CARD USEO 
.SECNO 1.365 

SPECIAL CULVERT OUTLET CONTROL +WEIR FLW EG - 1716.96 

3302 WAWING: CONVEYANCE CUPNGE wTsIDr OF ACCEPTABLE WGE. I - I... 
SPECIAL CULVERT 

EGIC EUX H4 WEIR WULV VCH ACULV ELTRD WEIRW 
1717.69 1718.49 3.23 77. 382. 2.830 39.3 1715.13 43. 

3470 WCROACHIKNT STATIONS- 9980.0 10022.6 TYPE- 1 TARGET- 42.670 
CulY.rt 601 1nl.t. 2-60" MPs (SECTION 3 OF SC WTINE)  

Photogramntr lc  is.c. 1oc.t.d 5' Up.tr.m. (Wo El.". Adjust.) 

PAGE 20 

SCL ELCHU ELCHD 
1 1709.07 1708.10 

F l o o d p l a i n  

APPENDIX E 
LegendITulip Wash HEC-2 Output HEC-2. Page 11 



Bas. Channel El.v.tions *.re 1a.r.d t o  Culvart Inver t  EL 1709.07 
culvert  so l  BT inro-tien su7v.y.d by AIS. Wast top o f  curb. 
Culvarr 601 81  inrenut ion  sod-d par  Tisum 3.16 (HEC-2. 2-pt 90) 

1.365 7.79 1715.86 .DO 1716.86 1716.96 .10 3.23 .OO 1709.07 
460.0 95.3 264.6 100.1 44.7 93.5 48.1 26.2 9.3 1709.07 

.31 2.13 2.83 2.08 ,089 ,118 ,094 .OOO 1709.07 9979.95 
.003270 88. 88. ea. 2 o o .OO 42.67 10022.62 

CCHV- .lo0 CEHV- .300 
1190 NH CARD USW 
.SECW 1.373 

3470 EP(CBMCHIR(T STATIMIS- 9978.8 10033.4 TYPE- 1 TARGET- 54.610 
Culv.rt 601 Up.tr.m: .ip.nd.d fla. (SECTION 4 Of SC OWTINE) 

1.373 5 .81  1717.01 1713.51 1717.01 1717.08 .07 .I1 .DO 1712.50 
460.0 25.9 283.6 150.5 18.0 132.3 66.5 26.4 9.3 1712.00 

.31 1.U 2.14 2.26 .On0 . I05  ,080 ,000 1711.20 9978.80 
.002lSl  40. 11. 40. z a7 o .OO 4 . 6 1  10033.41 

J 

CCHV- . I00 CEHV- .300 
1490 NH CARD USW 

1 
2PUR95 14:62:40 PAGE 2 1  

SECW DEPTH CWSEL CRIYS =ELK EG W HL OLOZS L-BLINK ELEV 

Q QLOB C€H a m 8  Am8 rcn AROB VOL NA R-BANK ELEV 
TIUE VLOB VCH VW8 XNL XNCH XNR YTW EUlIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IDC X W T  CORAR TOWID W T  

'SECW 1.455 

3301 HV OUNGED MORE T W  HVINS 

7185 MINIIlUIl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWEO 

PAGE a 

THIS RUN EXECUTED 2WR95 14:52:U ..................................... 
HEC-2 WATER SURFACE PRDFILES 

v.nion 4.6.21 M y  1991 ..................................... 
NOTE- ASTERISK (*) AT LEFT OF Cm-SECTION W E R  I W I U T E S  MESSAGE I N  SUIIURV OF ERRORS LIST 

L.g.nd/Tulip Wash 100-Yr 

SUIURY PRIHTWT TABLE 181 

SECW E6W ELLC EGIC ELTRD W L V  WEIR CUSS H4 OEPTH M E L  VCH EG . 1.365 1218.4S 1710.07 1717.59 1716.13 382.44 77.37 17.00 3,Dl  7.79 1716.W 2.83 1716.96 

1.365 1718.49 1714.07 1717.69 1716.13 B2 .W 77.42 17.00 3.23 7.79 1716.88 P.83 1716.06 

SLEW MEL DIFWS EO TOWID QLO8 a n  Q ~ O B  PEREIIC STUICL STCHL STCW STWCR 

2.4- 1586.77 .00 15RS.81 232.34 961.42 586.62 5Q1.98 .OO .OO 9987.00 10037.3U . 00 
2.4- 1586.77 .00 1586.81 231.31 961.12 5W.62 501.98 232.3s 9887.M 9967.00 10037.30 10119.62 

. I15 1 W . 6 0  .OD 1589.61 77.11 78.44 847.00 194.65 .W .OD 9DO1.60 10012.80 . 00 

. I15  1588.61 .01 1589.51 7 7 . U  78.80 846.59 146.85 77.41 9972.73 9981.60 10012.80 l Q W . 1 4  

Floodplain 
APPENDIX E 

LegendJTulip Wash HEC-Z Output HEC-2. Page 12 



.PO9 1597.62 .00 1598.23 81.04 50.18 376.94 693.88 . 00 .OO 9992.10 10007.00 . 00 
2 0 9  1597.61 -.01 1598.22 80.97 50.10 376.43 693.47 81.04 9984.57 9992.10 10007.00 10065.61 

,287 1605.27 .OO 1606.36 64.39 96.36 847.16 176.49 .OO .OO 9996.60 10031.80 .OO 
.287 1605.28 .O1 1606.36 64.39 96.56 846.50 176.01 64.39 9986.24 9996.60 10031.80 10050.63 

.371 1614.67 .OO 1615.39 74.13 U . 6 4  621.15 452.21 .OO .M1 9993.40 110017.50 . W  
,371 1614.66 -.Or 1615.38 74.06 U . 3 1  623.79 451.84 7 4 . 4  9981.06 9993.40 10017.50 10055.20 

3 4  1620.79 .OO 1621.67 72.71 440.80 632.50 46.70 . 00 .OO 9997.80 10025.50 . 00 
. U 4  1620.80 .01 1621.67 72.72 W . 9 6  632.13 46.91 72.72 9963.07 9997.80 10025.50 10035.79 

.SO7 1-8.99 .OO 1629.73 80.90 5.32 1087.60 n . ~  .OO .OO 9976.50 10043.60 . 00 

.SO7 1628.98 -.a1 1629.73 80.84 6.27 1087.82 26.91 80.89 9972.29 9976.50 10043.60 10053.18 

.577 1537.07 .OO 1638.42 41.98 39.58 843.57 56.74 .00 .OO 9991.60 10018.20 . 00 

.577 1637.10 .O3 1638.42 41.98 40.33 841.92 57.75 41.98 9985.45 9991.60 10018.20 10027.43 

,672 1648.46 .OO 1649.71 41.02 32.09 890.02 17.80 . 00 .OO 9985.60 10014.30 .OO 
-- 6 7  1648.43 -.03 1649.70 40.85 31.46 891.04 17.50 41.03 9S78.00 9986.60 10014.30 10019.03 - < 

.768 1660.75 .OO 1662.20 38.00 12.59 862.64 64.77 .OO .OO 9982.30 10007.60 . 00 

.758 1660.79 .04 1662.19 38.00 13.22 -0.75 66.02 38.00 9978.08 9982.30 10007.60 10016.08 

,855 1658.46 .OO 1669.53 39.84 67.06 787.41 85.53 .OO .OO 9988.20 10009.40 . 00 . . 5 1668.43 -.03 1669.52 39.70 66.65 780.45 84.00 39.84 9985.20 9988.20 10009.40 10020.04 - .945 1676.71 .00 1678.24 35.35 29.66 W . 9 1  23.43 . 00 .OO 9984.50 10007.80 . 00 
.945 1676.74 .03 1678.23 35.35 30.34 885.43 24.23 35.35 9978.85 9984.50 10007.80 10014.20 

1.043 1687.36 .OO 1688.50 32.88 22.66 M6.28  31.06 . 00 .OO 9987.40 1OW9.50 .OO 
1.043 1687.33 -.03 3688.50 32.77 22.44 586.77 30.78 32.87 9982.24 9987.40 10009.50 10015.11 

1.102 1692.52 .OO 1693.51 36.83 3 . 9 1  501.03 103.06 .OO .OO 9989.20 10009.10 . 00 
1.102 1-2.55 .03 1693.51 36.83 36.37 499.97 103.65 8 3  9982.45 9989.20 10009.10 10019.29 

1.213 1704.42 .OO 1704.76 40.49 82.W 462.23 95.51 . 00 .OO 9990.50 10012.00 . 00 
1.213 1704.39 -.03 1704.73 40.31 81.47 463.46 95.07 40.46 9981.05 9990.50 10012.00 10021.53 

1.329 1712.63 .OO 1712.75 58.74 42.12 X 4 . 5 7  93.31 .OO .OO 9990.10 10017.20 . 00 
1.329 1712.65 .02 1712.77 58.74 42.33 323.75 93.92 58.74 9981.22 9990.10 10017.20 10039.96 

1 
2 m R 9 5  14:52f40 PAOE 2 4  

SECNO WSEL OIFWS EG TOWID QLOB QCH QW8 RERENC STENCL STCHL STCHR STENCR 

1.349 1713.54 .OO 1713.73 49.02 113.70 253.10 93.20 .OO .OO 9998.00 10010.00 . 00 
* 1.349 1713.54 .00 1713.73 49.02 113.73 253.05 93.22 49.02 9979.23 9998.00 10010.00 100M.25 

1.365 1715.86 .OO 1716.96 42.67 95.31 264.67 100.13 . 00 .OO 9994.00 10006.00 .OO 
1.365 1716.W .OO 1716.96 42.67 95.31 264.56 100.13 42.67 9979.95 9994.00 10006.00 10022.62 

1.373 1717.01 .OO 1717.08 54.61 25.95 283.58 150.48 .OO .OO 9986.80 10011.20 .OO 
1 . 3 7  1717.01 .OO 1717.08 54.61 26.95 283.57 150.48 54.61 9978.80 9996.80 10011.20 10033.111 

1.155 1719.1r) .OO 1719.90 51.50 131.02 316.78 12.20 . 00 .OO 10001.60 10023.70 .OO 
1.455 1719.19 .00 1719.90 51.49 131.19 316.61 12.20 51.49 9975.33 10001.W 10023.70 10026.82 

1 
2 M R 9 5  14:52:40 PAGE 25 

L.g.nd/~ulip Wash 100-Yr 

S M Y  PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC FLMIN P MEL C R ~  EG IO.KS vcn ARU .OIK 

2.448 . 00 .OO . W  1578.80 2050.00 1586.77 U82.07 1586.81 15.83 1.70 1243.76 515.28 
2.448 . 00 .00 .OO 1578.80 2050.00 1586.77 1582.07 1585.81 15.83 1.70 1243.76 515.28 

1 5  394.20 . 00 .OO 1m5.00 1120.00 1588.60 1588.60 1589.61 198.54 8.92 157.82 79.49 
. I15 394.20 .On .OO 1585.00 1100.00 1588.61 1 . 6 1  1589.81 195.48 8.87 158.59 80.11 

,209 499.50 .OO .OO 1594.20 1120.00 1597.62 1597.14 1598.23 150.38 7.87 191.- 91.33 
.209 499.50 .OO .OO 1594.20 1120.00 1597.61 1597.15 1598.e2 152.30 7.90 190.29 90.75 

.287 411.20 . 00 .OO 1601.90 1120.00 1605.27 1605.26 1606.36 264.40 9.07 141.18 66.88 

.287 411.20 .OO .OO 1601.90 1120.00 1605.28 1605.26 1606.36 260.84 9.03 141.82 69.35 

.371 443.80 . 00 .QO 1610.70 1120.00 1614.67 1614.25 1615.39 162.75 7.76 174.90 87.79 

.371 443.80 .OO .OO 1610.70 1120.00 1614.66 1614.26 1615.38 164 .U  7.79 173.69 87.34 

.a34 333.20 . 00 .OO 1617.60 1120.00 1620.79 1620.64 1621.67 217.71 8.48 157.21 75.91 
4 3 4  333.20 -00 .DO 1617.60 1120.00 1620.80 1620.64 1621.67 215.71 6.45 157.69 76.26 

,507 381. W .W .OO lS25.70 1120.00 1628.99 1628.73 1629.73 207.18 7.00 165.68 77.81 
.SO7 381.00 .00 .OO 1625.70 1120.00 1628.98 1628.73 1629.73 208.95 7.02 165.20 77.48 

APPENDIX E 
F l o o d p l a i n  LegendITul  i p Wash HEC-Z Output HEC-2, Page 13 



PAGE 26 

ELLC ELMIN 

.OO 1708.10 

.OO 1708.10 

1714.07 1709.07 
1714.07 1709.07 

.OO 1711.20 

.OO 1711.20 

.OO 1717.00 

.OO 1717.00 

XLCH ELTD.0 

101.70 .W 
101.70 . 00 

AREA ,011: 

PAGE 27 

L.g.nd/Tullp wash 100-Yr 

S W R Y  PRINTOUT TRBLE 160 

llFrYS TOWID XLCH 

.OO 232.34 . 00 

.OO 232.34 .00 

.OO 77.41 394.20 

.O1 77.41 394.20 

.W 81.04 499.50 
-.a1 80.97 499.50 

.OO 64.39 411.20 

.Ol 64.39 411.20 

.OO 74.13 443.80 
-.01 7a.05 443.80 

.OO 72.71 333.20 
$ 0 1  72.72 333.20 

.oo 80.90 381.00 
-.01 80.84 381.00 

.OO 41.98 370.70 

.03 41.98 370.70 

.oo 41.02 504.50 
-.03 W.85 604.60 

.DO 36.00 504.90 

.04 S . 0 0  504.90 

.W 39.84 4S9.10 
-.03 39.70 459.10 

.OO 35.35 474.80 

SECNO Q 

2.448 m50.00 
2.448 2060.00 

.I16 1120.00 
,115 1120.00 

,209 1120.00 
,209 1120.00 

.287 1120.00 

.287 1120.00 

7 1120.00 
.371 1120.00 

.434 1120.00 
,434 1120.00 

.507 1120.00 
,607 1120.00 

,577 940.00 
.577 940.00 

,672 940.00 
,572 940.00 

7 910.00 
,768 940.00 

,856 940.00 
,855 940.00 

,945 940.00 

APPENDIX E 
LegendITul i p  Mash HEC-2 Output HEC-2, Page 14 Floodplain 



,945 

1.043 
1.043 

1.102 
1.102 

1.213 
1.213 

1.329 
3.329 

89WRSS 

SECNO 
.. - .' 1.349 

1.349 

1.365 
1.365 

1.373 
1.373 

1.455 
1.455 

1 
29MAR95 

SUHURY OF ERRORS AND SPECIAL NOTES 

CAUTION S E W  ,115 PROFILE- 1 CRITICAL DEPTH A S S W  
CAUTION SEC- ,115 PROFILE- 1 M I h l M  SPECIFIC T H E W  
CALTION SECNO- . I 1 5  PROFILE- 2 CRITICAL DEPTH ASSUTD 
CALTION S E C O  1 PROFILE- 2 M I N I M  SPECIFIC EkERCI 

U J T l O N  SECNO.. .577 PROFILE- 1 CRITICAL DEPTH ASSUYLD 
CAUIION SECNO- .577 PROFILE- 1 M I h I M  SPECIFIC ENERGY 
CAUTION SECNO- 7 7  PROFILE- 2 CRITICAL DEPTH hSSUEO 
CALTION S E C O  ,577 P R O F l l -  2 M I N I M  SPECIFIC EhERGV 

CAUTION SECNO- . 7 M  PROFILE- I CRITICAL DEPTH ASSWED 
CAUTION SECNO- . 7 M  PROFILE- I M I N I M  SPECIFIC ENERGY 
CAUTION SECM- ,768 PROFILL- 2 CRITICAL DEPTH A S S W  
CAUTION SECM- .768 PROFILE- 2 M I N I M  SPECIFIC ENPRGY 

WARNINO SECNC- 5 PROFILE- 1 CDlYEYULCE CbUWX U J T S I M  ACCEPTABLE RANGE 
YAIININO SECNO- ,855 PROFILE- 2 CWVEYWICE a U m E  WTSIDE ACCEPTABLE W E  

CAUTION SECM- ,945 PROF1.E- 1 CRITICAL DEPTH ASSWED 
CALTION SECW- ,945 PROF1.E- I M I N I M  SPECIFIC ENERGV 
CAUTION SECNO- .9*5 PROFILE- 2 CRITICAL DEPTH ASSWED 
CI\UTION SECNO- .945 P W I L E -  2 M I N I M  SPECIFIC ENERGY 

CAUTION SECHO- 1.349 PROFILE- 1 YSEL ASSVKD MSED ON WIN D l F F  
CAUTIOU SECNO- 1.349 PROFILE- 1 20 TRIALS ATTEMPTED TO BALAMCE USEL 
CAUTION SECNO- 1.349 PROFILE- 2 YSEL ASSVND BASW CU MIN DIFF 
CAUTION SECNO- 1.349 PROFILE- 2 2 0  TRIALS ATTEnPTED TO lALWCE E E L  

WARNING SECM- 1.365 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W G E  
WARNING SECNU- 1.365 PROFILE- 2 CONVEYANCE CHINGE WTSlDE ACCEPTABLE RANGE 

CAUTION SEC* 1.455 PROFILE- 1 CRITICAL DEPTH ASSLUED 
CAUTION SEC* 1.465 PROFILE- 1 M I N I M  SPECIFIC ENERGY 
CAUTION SECNO- 1.455 PROFILE- 2 CRITICAL DEPTH ASSUIEO 
CAUTION SECW- 1.455 PROFILE- 2 M I N I W  SPECIFIC ENERGY 

Floodway w t d t h  SUIIMFY: L.*.nd/Tultp wash 100-Yr 
ProFt l .  No. 2 

~.rt st. u t g h t  st. 
L.lt Dtlt.nc. Dlst.nc. R l g h t  

S - c t t o n  El.v.tien Top Encroach F r a  C.nt.7 F r a  Encroach 
Numb.? 1nsr.a~. Y t d t h  Station Cent.? S t a t t o n  C.m.r S t a t t e n  

Floodplain 
APPENDIX E 

LegendITul i p  Wash HEC-2 Output 

9 OlSEL DlWSP D I N S X  DIFKUS TOWID XLCH 

PAGE 2 9  

PAGE 3 0  



PAEE 3 1  

FLOOWAV DATA, L.p.nd/Tullp Wash 100-Vr 
PROFILEWO. 2 

------- FLODOVAY ------- WATER SURFACE ELEVATION 
STATION WIDTH SECTION USAN WITH W I T W  DIFFERENCE 

AREA VELOCITY F W A V  FUXlOWV 

Floodplain 
APPENDIX E 

Legend/Tulip Wash HEC-2 Output 





CROSS SECTION LEGEND WASH NAME 
,-ABBREVIATION 

<<<<<< Cross Section: ,327: (FN = 0x.0~2)'- >>>>>> 
100 YR. FLOODPLAIN ELEVATION 

2= 640cfs S2= 1644.15 - - -  - 100 YR. FLOODWAY ELEVATION 

CWSEL NOTE: Unless shown otherwise, Q2 = Q1 and WS2 = WS1. 



L <<<<<< Cross Section: .115: (FN = LEBtTU.OH2) >>>>>> 
Q1= 11 20cfs WSI = 1588.6 



<<<<<< Cross Section: .209: (FN = LE&TU.OH2) 
I 

>>>>>> 
Ql = 11 20cfs WSl = 1597.62 



6. <<<<<< Cross Section: ,287: (FN = LE&TU.OH2) >>>>>> 
Q1= 11 20cfs WSl= 1605.27 



i. 

<<<<<< Cross Section: .371: (FN = LE8cTu.0~2) >>>>>> 
01 = 11 20cfs WS1= 161 4.67 
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Manning-n Values: LOB: -06 CH: .054 ROB: .06 
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i. <<<<<< Cross Section: .434: (FN = LE&TU.OHZ) ' >>>>>> 
Ql = 11 20cfs WS1= 1620.79 



L. I<<<<<< Cross Section: .507: (FN = ~E lkTu .0~2 )  ' >>>>>> 

Vertical Scale 1: 10 
Horizontal Scale I: 100 S T A T I  O N ( f t )  



\. I<<<<<< Cross Section: .577: (FN = LE&TU.OHZ) >>>>>> I 





t. <<<<<< Cross Section: .768: (FN = LE&TU.OHZ) >>>>>> 
Ql= 940cfs WSl= 1660.75 



6. <<<<<< Cross Section: ,855: (FN = LEBiTU.OH2) ' >>>>>> 
Q1= 940cfs WS1= 1668.46 



t, <<<<<< Cross Section: .945: (FN = LE&TU.OHZ) >>>>>> 
Q1= 940cfs WS1= 1676.71 



I 

<<<<<< Cross Section: 1.043: (FN = LE&TU.OH2) >>>>>> 
Ql = 640cfs WSl = 1687.36 

Vertical Scale 1: 10 
Horizontal Scale 1: 100 s T A T I O N ( f t )  



1. <<<<<< Cross Section: 1.102: (FN = LE&TU.OHZ) >>>>>> 
01 = 640cfs WS1= 1692.52 



i. I<<<<<< Cross Section: 1.213: (FN = LEBtTU.OH2)' >>>>>> 



i. <<<<<< Cross Section: 1.329: (FN = LE&TU.OHZ) >>>>>> 
Q1= 46Ocfs WS1= 1712.63 



L. 

<<<<<< Cross Section: 1.349: (FN = LEBtTU.OH2)' >>>>>> 
Q1= 460cfs WSl= 1713.54 
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Manning-n Values: LOB: .I02 CH: ,118 ROB: .I02 
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$. <<<<<< Cross Section: 1.373: (FN = LE&TU.OHZ) >>>>>> 
Q1= 460cfs WS1= 1717.01 



b, <<<<<< Cross Section: 1.455: (FN = LE&TU.OH2) >>>>>> 
Q1= 460cfs WS1= 171 9.1 9 
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............................................. 
HEC-2 WATER SURFACE PROFILES 

V a n t o n  4.6.2; k y  1991 

RUN MTE 29HlR95 TIUE 14:U:OO . ............................................ 

..................................... 
HEC-2 WATER SURFACE PROFILES 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X T  X X 
XUXXXX XXXX X XXXXX XXUX 
I " X  
x n x  X X X 
X X XXXXXXX XXXXX UXXUX 

Fountain H i l l .  Horth FIS Fil.: OX.Il!Z 
0 :  FCWC I92-01 By: QVSCE $36 DIP .i FB 12-17-93 

O l f o r d  Wash ~OO-Y..~ Floodpl.in. R.uis.di 03-29-99 
GR d.ta &.ken fro. .t.r.o nodal; r.c.ir.d 06 Aug 93 7- W. 
200 s5.1. 2 i t  C1 ~ p p i n g  71- by K-nny A.?ial M p p i n g  on 8/29/91. 
w i t h  .UI.Y.Y con t ro l  by And.rson Nallon 12-11-92: f i e l d  survey Aug. 9 1  
Suppl-nt.1 cross sactien d.t. (GR L BT) .urv.y.d by ALS ar notad. 
Source o r  100-yr ~ i o n t .  horn HEC-I in.iy.il BY QVSCE. 

Fi1.s: EX100-6.W1 and EXIOO-24.OH1 
X5 R.sords ar. from Hydmlsgy R.port, S-ct ion 3.5. Tabl. F8. 
S0.d.l cu l~ . r t  routtn. usad. Sub Crttic.1 In.lv.i%. 
Flood-y I k t h o d  1. No E n c r o a s h n t  a t  Culvarts. 
Floodpl.in l i m i t .  ar. p l o t t e d  .t .ach cress $.stion us ing s t a r t i n g  
(SSTA) and anding (ENDST) %t.tions unlass the-. 1% in.ff.cttiv. ?lo* .re. 
0.. c o n f l i c t  wt th tooow.mhtc ...to.... i n  whiah ...a. th. c.......... 
usad t o  p l a t  th. f l o idp ia in .  

....................................... 
U.S. A M  CORPS Of ENGINEERS 
HYOROLCWC EWINEERlNB CENTER . 
609 SECW STREET, SUITE D 
OAVIS. CALIFORNIA 95616-4687 

* (916) 756-1lM ....................................... 

PAGE 1 

THIS RUN EXECUTE0 2 W 9 5  14:53:09 

J 1  ICnECK IN NINV IDIR STRT UETRIC HVINS 9 USEL Fq 

JZNPROF IPLOT PRFVS XSECV XSECH FN A U C  I W  CHUlM I'IFACE 

53 VARIABLE CWES FOR S W R Y  PRINTWT 

150 101 110 115 200 

HEC-I Cons.ntr.tion Potnt CS48 

9 1  2 1040 1040 

START Hydrau l i sa l l y  Simi1.r Reach BA Z 
2.. Exh ib i t  1. n.nning.. n V.1". n.p. 

NC 0.060 0.060 0.046 0.1 0.3 

ET 9.1 
1 

29HlR95 14:53:09 

BALBOA WASH Saction 0.608 S t a r t  w t t h  W E L  1609.78 feat 
6-hr s t o m  contro ls  9 - IIUO C ~ S  

START Hydraulic.lly Simi1.r R..ch BA 2 
SN Exh ib i t  1. Manning.% n Value Hap. 

X1 0.608 30 9976.6 IW07 0 0 0 
6R 1622.9 9754.7 1622.8 9767.0 1623.3 9778.9 1624.1 9785.5 1623.7 9810.3 
GR 1623.3 9863.8 1623.1 9-73 1620.1 9898.9 1620.2 9921.5 1612.3 9942.9 
GR 1608.2 9954.3 1607.8 9976.6 1606.0 9990.1 1605.2 10000.0 1606.9 10007.0 
OR 1607.1 10021~7 1608.6 10026.7 1610.0 10048.3 1615.7 10064.0 1618.9 10069.9 

F l o o d p l a i n  

APPENDIX E 
Oxford Wash HEC-2 Output 



BALsoA/OXrnao conflu.ns. 

HEC-I Conc.ntr.tion Peint  C548R 

QT 2 1020 1020 

9.1 
HEC-1 Cons.ntr.tion Potnt CS488: 6-hr s t o m  sontre ls .  

0tv.nion f v m  Balboa Wash. Q - 635 + 386 - 1020 of. 
STREAM OISTANCE IN MILES ABQVE CCUFLUENCE WITH IULBO* WASH. 

START Hydrau l i sa l l y  S im i la r  R..sh OX 1 
5.. E i h t b t t  1. hmning 's  n Valu. h p .  

Sact ion Surv.y.d by A U  15' b lsk o f  curb along Fountain Ht11s Blvd. 

L e f t  and X-S 
280 

S.ction Surv.y.d by ALS CL e? Fountain H i l l *  8 lvd.  
HEC-I Concantnt too Potnt C648R 

QT 2 640 640 

NH 1 0.020 10350 
ET 9.1 

HEC-I Conc.ntr.tien Point  C548R: 6-hr , tom con t ro ls .  
Subtract d1v.rt.d fln: Q - 1020- 385 - 635 e f l  

s.aten surv.y.d by AU CL o f  ~ o u n t a i n  H i l l s  8lvd. 
OR St.. 10,000 - AU ortgin.1 surv.y s t a t i o n  7 + 50 

XI 0.140 12 9990 16020 55 60 56.6 
X4 3 1629.1 9990 1629.28 10020 1630.44 9800 
GR 1640 9799 1630.3 9850 1630.0 9DOO 1629.5 
GR 1629.7 10060 1630.6 10100 1631.6 I0150 1632.7 
GR 1635.2 10300 1636.5 10350 

START Hydraulically Simt1.r R..sh OX 2 
5.. Exh ib t t  1. h n n t n s ' s  n Vllu. Hap. 

PAGE 3 

ET 9.1 
srAaT nydraultca1ly Simt1.r R.&ch OX 2 

5.. E l h t b t t  1. Wmnlng'l n v.1~. h p .  
x3 add.d since wash discha-. not  i n  *tr..t; NH .d ju l ts  n v.lu.*. 

X I  0.158 25 9964.7 10024.8 95 96 94.6 
X3 10 1633.4 1631.4 

W 1635.4 9670 1634.8 9718.9 1634.3 9739.1 1636.2 9752.5 1631.7 9805.3 

GR 1631.9 9817.1 1633.4 9827.2 1633.8 9861.1 1633.5 9922.8 1633.4 9945.0 

GR 1633.4 9964.7 1632.8 9975.3 1631.0 9887.0 1630.2 9991.0 1630.2 10000.0 

GR 1631.4 10018.3 1633.3 10024.8 1634.6 10029.8 1635.3 10035.7 1635.7 10110.2 
GR 1639.0 10120.8 1639.6 10136.1 1630.9 10150.3 1639.9 10187.4 1639.5 10191.0 

NH 3 ,075 9988.7 .04 10000 .05 10067.4 
ET 9.1 9977.31 10002.81 

~. f t  ov.rb.nk =an n o t  contatn th. flow.thu, Zen. AE 1. 7-s-ndmd. 
X I  0.235 15 9978.5 10000 395 400 405.6 
GR 1638.7 9908.9 1638.6 9938.4 163L1.5 9953.1 1638.3 9965.5 1636.7 9978.5 

GR 1636.0 9983.2 1635.4 9988.7 1636.3 lOW0.0 1636.5 10011.7 1639.2 10019.0 

F l o o d p l a i n  

APPENDIX E 
Oxford  Wash HEC-2 Output 
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HEC-1 Cono.ntr*tion Point C547 

2 530 530 

3 .075 9995.8 .04 
9.1 

HEC-1 Cenc.ntr.tion Point C547: 6-hr 
0,473 13 9994.5 10026.2 

1668.4 9965.1 1662.4 9979.1 
1654.8 10010.3 1654.9 10021.0 
1668.6 10050.5 1668.2 10061.3 

Culumrt I*) Damstrean f u l l y  expandad flow. Sp.si.1 Culvart 5.stfon I 1 

PAGE 5 

3 .075 

CULVERT U9 
cu1v.rt n9 

9992.2 0 4  10017.6 .OS 
9.1 

0aT0d Wash and langlaood court 
Danstr.an: .xpmd.d flew. (PECTION 1 OF SC 
9989 10017.6 5OQ 505 

16Bg.2 9737.5 1687.6 9754.5 
1681.9 9796.7 168Z.2 9804.0 
1483.3 -3.0 1684.1 9857.2 
1 6 8 3  9944.8 1683.5 9964.8 
1676.8 9992.2 1636.5 10000.0 
1687.7 10042.1 1687.7 10052.3 

Us. NC R.eord t o  s.t Contraction and Expansfon Co.fffci.nt. Tor Culv.rt. 

NC 0.075 0.050 0.040 0.3 0.5 
NH 3 0.075 9993.1 0.040 10013.0 0.050 100+4.9 

Culv.?t M9 OUTLET Sp.ci.1 Culv.rt S.stfon 1 2  

6.1. chann.1 .I.vatfons .dju.t.d to culv.rt I n r a r t  ELEV 1677.40 

Floodplain 
APPENDIX E 

Oxford Wash HEC-2 Output 



ET 9.1 
Culv.rt M9 0utl.t. 3-42" CIDI (SECTION 2 OF SC RWTINE) 

P h o t o g r m e t r l s  xi.=. 1oc.t.d %' Oe*n.tr..m. (No El.", Adjust.) 
B.s. Channrl El.v.tton. rere 10-r.d t e  Culv.rt Inv.rC EL 1677.40 

X I  0.656 32 9998.7 10010.7 95 95 95.1 
X3 10 
X4 2 1677.10 9938.7 1677.40 10010.7 
GR 1590.0 9746.4 1689.1 97m.5 1681.7 9764.6 1682.7 
GR 1683.5 9791.8 1681.0 0802.4 1683.9 9817.1 1683.3 
GR 1684.5 9839.4 1685.4 9051.6 1686.0 W 6 . 8  1686.9 
GR 1685.4 9914.3 1685.5 9930.3 1684.9 9952.1 1685.6 
GR 1684.5 9978.7 1680.4 9986.9 1679.1 9993.1 1677. W 
GR 1680.2 10020.5 1683.8 10027.4 1687.1 100J5.3 1688. 1 
GR 1688.2 10069.3 1689.0 10094.9 

' 3-42" eMP. 

SC 3.022 0.7 2.63 0 3.5 0 71.4 

Culvar t  119 INLET Sp.ct.1 Cu lv - r t  S.c t len 1 3  

BT t n T o m t i o n  ~urv.y.d by T a n .  Walt t o p  of curb. 
BT efT.cttu. t o p  eT road ravtsad Par Tlgur. 3.16 (HEC-2. S.pt 901 

Lef t  Int.r..ctlen Potnt  9983.6 1683.6 
~ r g h t  1nt.n.ction Point 10024.0 1685.1 

Bas. sh.nn.1 .l.v.ttens ndjustnd re  culv.rt I nwar t  FLEV 1677.78 

9978.59 10024.96 

PAGE 6 

CUIY.V~ W 1~1.t. 3-42" CUPS (SECTION 3 O f  SC RWTINE) 
Photo~rmnnn t r i s  xs- .  1os.t.d 5'  Domltr..m. (No €1.". Adjust.) 

Bas. Ch.nn.1 El.u.tion. w.r. 1a.r.d t o  Cu1v.t-t I n v e r t  EL 1577.78 
Culv.rt M9 BT i n T o m t t a n  surv.y.d by Twn.W.st t o p  *T curb. 
c u l v a r t  14% BT i n r o m t r a n  codad par  Tisur. 3.16 (HEC-2, S-pt 90) 

BT 1.* tnt.r~.ctlon p o i n t  1683.6 9983.6 
llT r i g h t  int.rs.stten p d n t  1685.1 10024 

wash dtsshnrg. do.. no t  f l a  i n  str..t: fill i n  =tmt:r.sod. BTL GR 
Tor photegr-tr lc X-.as St.. 9763.3 t o  St.. 9837.7 a t  .l.v. 1 W . 0  

X 1  0.669 27 9998.7 10010.7 71.4 71.4 71.4 
X2 2 1681.28 1683.65 
"* ." 

Return Con t r l s t ton  end Eip.nslon so.fTtci.nts t o  Hemu1 

NC 0 . 1  0.3 

Culv.rt 119 U p s t r . ~  f u l l y  .ip.nd.d fla. Sp.ci.1 Culv.rt S-et lon 1 4 

NH 3 .075 9983.9 .01  10010.0 .OS l 0 0 8 I  

L a r t  w.rbmk t s  non .fT.ctlv. f l o w  .r..: Hard sodad GR'. 
r v a  ST1 9755.6 t e  9871.6 L STA 9825.1 8 EL 1686 

Culver t  M9 Ups t r .~ ;  -8p.nd.d flew. (SECTION 4 OF SC ROUTINE) 
29 9979.9 10015.3 45 45 19.2 

w r n  a 1689 3 97.6 5 xsas s 9755.9 1686 

nEC-Z, Page 4 I F l o o d p l a i n  

APPENDIX E 
Oxford Wash HEC-2 Output 



HEC-I 

2 

3 

Cenc.ntr.tton Point C543 

-1 Cons.ntr.tfon Point CSU: 6-hr 
25 9000.8 10014.8 

9755.1 1725.8 9770.2 
9847.9 1719.8 9864.0 
9911.6 1717.5 9919.8 
9953.1 1719.1 9060.4 

HEC-I Conc.ntr.tten Point CS42 - rvnDTT Tram sub b-sin ZOSH 
1 

ZWAR95 14153:09 PAGE 8 

NH 3 .095 9981.8 .04 10010.4 .05 10031.8 
ET 9.1 9974.01 fOOlS.30 

WC-1 ConcLntr*tion Point CSU: 6-hr s t o m  con t ro ls .  
X1 0.985 13 9981.8 10010.4 280 290 288.9 
GR 1730.2 9900,2 1727.4 9915.4 1724.1 9928.2 1723.2 9937.1 1722.9 9965.3 
GR 1718.9 9974.0 1715.6 9981.8 1715.7 9993.5 1715.7 10000.0 1716.9 10010.4 
GR 1719.5 l002Or8 1720.9 10024.5 1724.7 10031.8 

PAGE 9 

SECW DEPTH =EL CRlW WELK EG nV RL OLOSS L-8ANK ELEV 
a QLO8 QCH QROO A108 ACH AR08 VOL TWR R-BANI ELEV 
TIME VL08 VCH VROB XNL XNCH XNR WIN ELMIN SSTA 
SLOPE XLOBL XLCH XW8P ITRIAL IDC ICONT COMR TOWID ENOST 

.PROF 1 

CRITICAL DEPTH TO BE CALCUWTED AT ALL CROSS SECTIONS 
0 

CCHV. .100CEHV. .SO0 
.SECNO ,608 

BALBOA WASH S-ctton 0.608 S t a r t  w i t h  NSEL 1609.78 f..t 
6-hr s t o m  montrols 9 - 1940 s ls  

sTrRT ~ y d r a u l i s a l l y  Sint1.r R..ch BA 2 
S.. Exh tb i t  1. W.nning'l n Valu. Pap. 

.608 4.68 1609.78 1609.11 1603.78 1610.27 .49 . 00 .OO 1607.80 
1040.0 130.2 690.7 219.1 43.2 106.4 61.3 .O .O 1606.90 

.OO 3.02 8.49 3.68 ,060 ,045 .060 ,000 1605.20 9949.91 
,007392 0. 0. 0. 0 14 0 .OO 95.00 100U.91 

.SECW .071 
7185 MINIMA SPECIFIC ENERGY 

Floodplain 
APPENDIX E 

Oxford Wash HEC-2 Output 



3720 CRITICAL DEPTH ASSWO 
HEC-I Cons.ntr.tien Point C546R: 6-hr s t o m  esn t ro ls .  
0iv.msi.m fro. B.18- Wash. 9 - 635 + 385 - 1020 el. 

STREW OISTMCE IN UILES AWVE CONFLUENCE WITH BALBOA WASH. 
START H u d ~ a u l i c a l l v  STmi1.r R.esh OX 1 

.SECNO .I29 - - >' 
3301 HV CHANGED WRE TWIN nvxns 

7185 WINIMll SPECIFIC ENERGY 
1 

- Z ~ R ~ S  1es3 :w 

S E W  DEPTH N E L  C R M  WSELK EG HV HL OWSS L-BWK ELEV 
9 QLOB QCH 9RQ8 ALOE ACH AM8 VOL WA R-BUK ELEV 
TIME VWB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SWPE XLOBL XLCH XWBR ITRIAL IDC ICONT CORAR TOW10 ENDn 

3720 CRITICAL DEPTH ASSUIIED 
-. . . . . . -. . 
a ~ i i d ~ n g  located 20 ft do*nstr..n. L.Tt end X-S v.rtic.1 O Bldg. 

.I29 3.71 1630.71 1630.71 .OR 1631.29 .58 4.37 .05 16ZS.00 

1020.0 107.1 420.7 492.2 29.7 49.9 129.0 3.0 1.8 1628.70 

.03 3.61 8 . 0  3.81 ,060 .045 ,060 ,000 1627.00 9964.91 

.017164 280. 285. 285. 0 14 0 .OO 184.39 10149.30 

3301 HV CHANGED WORE THAN HVINS 

3302 WARNING: CWVEVANCE C W E  OUTSIDE OF ACCEPTABLE W 6 E .  KRATIO - 
HEC-1 Cons.ntr.tton Polnt  C546R: 6-hr stern  can t ro ls .  

Subtract dir.rt.d <lo*: Q - 1020- 385 - 635 ef* 
S.st3.n Surv.y.d by A U  CL o f  Feunta4n H i l l .  Blvd. 
GR St*. 10,000 - A U  ortgln.1 suW.y s t a t i o n  7 50 

,140 2.37 1631.37 1630.32 .W 1631.40 .03 
640.0 362.4 115.8 161.8 274.4 67.7 132.0 

.04 1.32 1.71 1.23 ,020 .020 ,020 
.000179 55. 57. 60. 2 19 0 

CCHV- .I00 CEHV- .30O 
1490 NH a m  usm 
'SECNO .la 

3301 HV CUANGW WRE TUAN HVINS 

7185 UINIMlEI SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWO 

3495 OVERBANK AREA ASSLUED NON-EFFECTIVE. ELL=- 1633.40 ELREA- 

s.: E ~ h t b t t  1; knn!ng's n Value %p. 
x3 .dd.d sinc. wash dlsshavq. no t  i n  str..ti NH * d j u * t l  n v.1u.s. 

. I58 2.69 1632.85 1632.86 .OO 1633.73 .87 .06 . t 5  1633.40 

640.0 .O 640.0 .O .O 83.3 .O 4.0 2.5 1633.30 
.05 .00 7.51 .PO ,000 .a54 ,000 ,000 1630.20 9974.36 

,036169 95. 95. 95. 0 8 D .00 46.91 10023.27 

SECNO DEPTH NSEL CRIUS WSELK EG UV HL OWSS L-BANK ELEV 
Q QL08 QCH QUO6 ALOE ACN AWE VOL N A  R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCN XNR WIN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOW10 ENDST 

PAGE 10 

Floodplain 

APPENDIX E 
Oxford Wash HEC-2 Outpu t  



I490 NH CARD USED 
.SECW .235 
3280 CROSS SECTION .23 EXTENOED .M FEET 

3301 HV CWGEO W E  THAN HVINS 

3302 WARNING: CONVEYANCE C W E  WTSIDE OF ACCEPTABLE RANGE, W T I O  - 2.21 

Left w~.rB.nk can not s o n t l l n  th. r l a . t h u s  1 Zone AE I* r.connnd.d. 
.235 3.70 1639.10 1538.35 .OO 1639.47 .36 5.69 .OS 1636.70 

540.0 a . 6  372.4 184.1 51.4 68.4 40.8 
.07 1.63 

5.1 3.3 1536.30 
5.44 4.51 .075 ,051 .a60 ,000 1635.40 9908.90 

.007UO 395. 406. 400. 7 8 0 .OO 109.84 10018.74 

1440 NH CARO USED 
-SECNO .338 

3302 WARNING: COWEYANCE CWSE CUTSIDE Of ACCEPTABLE WE. KRATIO - 1.55 

,338 3.16 1644.45 1643.55 .OO 1644.71 . 25 .U .05 1642.00 
640.0 101.6 499.7 7 58.7 111.8 16.1 

.09 
8.8 

1.73 4.47 2.40 ,075 . W .OSO 
4.4 1642.00 

.004686 SO. 60. 60. 2 I1 
.DO0 1641.29 $947.72 

0 .OO 99.10 10046.83 

1490 NH CARO USEO 
'SEEK) .397 

3301 HV CHANGE0 HDRE THAN WINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

1 
2 W R 9 5  14:53:09 

SECNO DEPTH CYSLL C R W  USELK EG HV HL OLOSS L-BANK ELEV 
Q QLO8 QCH Po08 ALOI ACH ARO8 N A  
TIME VLOB 

VOL 
VCH 

R-8ANK ELEV 
VROl XHL XNCH XNR UTN ELMIN SSTA 

SLOPE X W L  XLCH XLOBR ITRIAL Ia: ICMlT CORAR TOWID CNDS 

'SECNO .473 
7185 MINI I IM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

HEC-I Conc.ntr.tlon ~ o l n t  ~ 5 4 7 :  
.473 2.46 1656.96 1656.96 

530.0 8.3 520.2 1.5 
.12 2.51 8.04 2.29 

.021778 395. 3S9. 3L15. 

1490 NH CARD USE0 
*SECNO .542 

1490 NU CARD USED 
.SECNO .6JB 
7185 HINIG SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

CULVERT M9 Oxford Wash end T.nq1.wc.d C-urt 
Culvmrt m Do-nstrau: .ip.ni.d f low.  (SECTIW 

.538 2.35 1578.85 1678.85 .OO 1679.80 
530.0 6.2 487.2 36.5 2.5 60.5 

. I5  2.34 8.05 4.49 ,075 
.019065 

.ow 
500. 506. 505. 0 11 

CCHV- ,300 CEHV- .500 

F l o o d p l a i n  

RWTINE) 
10.01 

9.9 
,000 . 00 

APPENDIX E 
Oxford Mash HEC-2 Outpu t  
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HEC-2, Page 7 



1490 NH CARO USED 
.SECNO .656 
7185 HINIHUW SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

Culu.rt IW 0utl.t. 3-42" CUPS (SECTION 2 OF SC RWTINE) 
1 

2 N R 9 5  14:53:09 

~ h e t a g r m . t r t c  rrac. 1os.t.d 1. Dan.tr..n. ( ~ o  E1.v. Adjust.) 
8.5. Ch.nn.1 El.v.ttons *.re 1sw.r.d t o  Cu lve r t  I n v a r t  EL 1677.40 

s=s 7 (-1 11  rmr 11 .Do 1681.82 .71 1.08 

PAGE 13 

SPECIAL CULVERT 
.. - Sc' CWO CIJNV ENTLC COFQ WLEN RISE SPW CULVW CHRT SCL ELCW ELCHO 

3 ,022 .70 2.63 .a0 3.50 .OO 71.40 2 2 1677.78 1677.40 

CHART 2 - CORRUWTED METAL PIPE CULVERT 
SCALE 2 - WlTERED TO CONFQW TO SLOPE 

5130, EQIC- 3696.03..WIY BE TTaO URGE I F  INLET CONTROLS. 
5135. EmC- 1646.32 . .MY BE TOO URGE I F  WTLET CONTROLS. 
1490 NH CARD USED 
"SECNO .669 

SPECIAL CULVERT OUTLET CCUTROL r VEIR FLW EG - 1685.63 

3301 HV CWGED WORE THlW HVINS 

3302 WAPNING8 CONVEYANCE CWGE WTSIDE OF ACCEPTABLE M. KRATIO - 4.11 

SPECIAL CULVERT 

EGIC EWC H4 WEIR WULV VCH ACULV ELTRO WEIRLN 
1696.03 1696.32 3.81 243. 289. 3.067 28.9 1683.66 47. 

Culv.rt H9 In1.t. 3-4P CWPs (SECTION 3 OF SC WTINE)  
Photopra-trts n a c .  1-tmd 5. Dornrtr..a. (No €1.". Adjust.) 
81s. ch.nn.1 ~1.v.tt.n. *.re 10-red t- Culv.rt 1nv.rt EL 1677.78 

c u l v a r t  IW 8 1  in fomat ton  .urv.y*d by Tom.V.st top  of curb. 
Culv-rt W BT i " f o m t t e n  sodad par ftsur. 3.16 (HEC-2. S.pt 90) 

BT 1.rt tint.rs.stion potnt  1683.6 99W.6 
BT r i g h t  int.r..ct(on potat  1685.1 10024 

wash dtssh.rg. do.. nmt 'la t n  rtr..t: r i l l  i n  str..t:r.sod. BTh QR 
f o r  photogn-trlc i - s . s  St.. 9763.3 t o  St.. 9837.7 a t  .I.". 1687.0 

,669 7.75 1685.53 .OO .OO 1685.63 .10 3.81 .00 1677.78 
530.0 131.4 285.1 1 73.1 93.0 56.0 10.4 6.2 1677.78 

.16 1.80 3.07 2.02 ,045 ,040 .04l  .OOO 1677.78 9978.59 

,000445 71. 71. 71. 2 0 0 .OO 46.36 10024.95 

CCHV- .I00 CEHV- ,300 
1490 NH CARD USED 
*SEEM) .678 

3302 WARNING: CONVEYANCE CHANGE WTSIDE OF ACCEPTABLE rUNGE. KWTIO - .23 

I-+* Au.rk.nk IS man .*f.ctiv. f l o *  ar.~: Hard c0d.d GR'r -- . -. - - - - - - - 
Ira STA 9765.6 t o  9971.6 L ST1 9825.1 9 EL 

cuiv.rt w Upstr..n: .spandad rla. (SECTION 
2.83 1685.33 1684.62 .W 1685.W 

5.0 615.1 9.9 3.2 92.9 
1.53 5.54 2.55 .075 .OW 
45. 49. 45. 2 14 

ROUTINE) 
.06 

10.5 
,000 

.oo 

1490 NU CARO USED 
.SECNO ,751 
7185 WINIMM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3495 OVERBANK AREA ASSUMD W-EFFECTIVE, ELLEA- 1698.50 ELREA- 1693.70 

x3 added itnc. wash disch.rg. not i n  str..t; N?I adjusts n v.1u.r. 
,751 2.38 1695.68 1695.68 .OO 1696.59 .91 5.63 3 1698.50 

530.0 .O 530.0 .O .O 69.3 .O 11.3 6.7 1636.40 

.18 . 00 7.65 .OO ,000 ,051 .OOO ,000 1693.30 9880.39 
,032921 390. 385. 390. 0 15 0 .OO 38.71 1W19.10 

APPENDIX E 
Oxford Wash HEC-2 Output HEC-2. Page 8 



. .  - 
.SECW .a32 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPM ISSLUED 

,832 2.11 1709.31 1709.31 .OO 1710.21 .90 10.30 .OO 1707.80 
530.0 7.7 509.3 13.0 3.6 65.9 3.7 12.0 7.1 1707.50 

. I 9  2.15 7.73 3.54 ,076 ,040 .050 .OW 1707.20 9984.45 
.018314 433. 429. 425. 0 11 0 .OO 43.29 10027.74 

1490 NH CARD USED 
.SECNO ,888 

3302 WARNING: CONVEYANCE CWGE WTSIDE OF ACCEPTABLE WGE,  tMTSO - .35 

HEC-I Cenc.ntr.tten Petnt C543: 6-hr s t o m  sowtmls.  
,888 6 3  1715.63 1715.UI .00 1716.03 .41 5.78 .05 1715.60 

210.0 .O 208.0 2.0 .O 40.4 .9 12.4 7.3 1714.80 
.21 . 00 1 2.39 ,000 ,049 .050 .OOO 1714.00 9980.73 

.. , ,023266 280. 298. 295. 3 19 0 .OO 36.14 10016.87 

SECNO DEPTH M E L  C K M  MELK EG HV HL OLOSS L-BWK ELEV 
Q QLOB WH QROO ALOB ACH A11011 VOL WA R-BWK ELEV 
TIME VW8 VCH VIMB XNL XNUl XNR WN EWIN SSTA 
SWPE XLOBL XLCH XLOBR ITRIAL IDC ICWT CWAR TOEWID ENUST 

3302 WARNING: CONVEYWCE CHANGE WTSIDE OF ACCEPTABLE WOE. KIUTIO - 1.94 

1490 NH CAR0 USED 
3 E C W  .986 

3302 WARNING: CWVEYANCE CIWGE WTSIOE OF ACCEPTABLE IUNGE. KIUTIO - 2.69 

HEC-1 Cons.ntr.tton Point CSU: 6-hr s t e r n  con t ro ls .  
.S8S 3.29 1718.89 1716.82 .OO 1718.93 .04 .39 .02 1715.60 

150.0 7.0 Is.1 4.11 12.11 85.7 8.0 13.1 7.8 1716.90 
.28 .55 1.61 .61 ,075 ,040 ,050 ,000 1715.60 9974.01 

,000437 180. 289. 290. 4 I 4  0 .OO U . 3 7  10018.38 

fount.tn n t i i s  ~ o r t h  FIS 
: FCDT 192-04 BY: GVSCE +35 

Oxford Wash 100-Year F1odw.y 
GR data t.k.n r m  st.r.0 md.1: r.s.tv.d 06 Aug 93 rrm W .  
ZMI se.1. 2 ft CI u p p l n g  (1- by Kwny A*~t.l l W p l n s  en 8/29/91. 
w t t h  .Urv.y centre1 by Anderson Nslron 12-11-92; 1t.ld survey Aug. 91 
Suppl-nt.1 cros. ..ation data (GR L BT) surr.y.d by ALS .I notad. 
Sours. of 100-yr Flowrat. frol HEC-1 An.lyst. By GVSCE. 

Ftl..: EX100-6.W1 and EXIOO-24.ONl 
X5 Racords .re fro. Hydrology Raport. k t t o n  3.5. Table F8. 
Sp.oi.1 culv.rt routtn. usad. Sub C r t t t o l  Ana1y.t.. 
Floodwry M t h o d  1. No Enereackmt  a t  Culu.rt.. 
F loodplatn l l m t t s  nr. p10tt.d at each ere., s.stton vstng s t a r t i n g  
(SSTA) and .ndtnp (ENDST) .tatton. ~ni... th.?. 31 tn.rr.~ttv. flow 
or a C o n l l t s t  wt th tepogr.phtc ~en tours .  I n  whtsh =as., t h e  sontours are 
used $0 p l o t  th. Florrdpl.in. 

J l  ICHECK IN0 NINV IOIR STRT METRIC HVlNS Q WEL FQ 

3 1609'78 

42 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC I W  CHNIM ITiUCE 

15 0 -1 0 0 -1 0 0 0 

SECW 
a 

DEPTH 
QL08 

NSEL 
QCH 

CRIW 
Q w a  

WELK 
ALOB 

EG 
ACH 

HL 
VOL 

OLOSS 
WA 

L-BANK ELN 
R-BWK ELN 

PAGE 15 
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F l o o d p l a i n  

APPENDIX E 
O x f o r d  Waah HEC-2 Output 



TIME VWB VCH 
SLOPE XLOBL xucn 

VROB XNL XNCH 
XLOBR ITRIAL IDC 

.PROF 2 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

3470 ENCROACMDIT STATIMS- 9949.9 10044.9 TYPE- 1 TARGET- 95.000 
OALBO* WASH S.stton 0.608 S t a r t  With N Y L  1609.78 faat 

6-hr stern con t ro ls  Q - 1040 ~ f *  

.SECW .071 
7185 MINIMl l  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHIENT STATIONS- 9978.7 10106.3 TYPE- 1 TARGET- 127.560 
HEC-1 conc.ntr.tton ~ o t n t  CSW: 6-hr s t e r n  contro ls .  

~tv.r,ion f v o l  h lbo .  Wash. Q - 635 + 3W3 - ID20 sf. 
STREAII DxsTmce IN n x m  WVE ~ ~ F L U E N C E  WITH MLWA WISH. 

START H y d n u l t c a l l y  Stnt1.r Rewh OX I 
5.. Exh tb t t  1. l44nning.s n Valu. h p .  

,071 6.75 1625.15 1625.15 1625.12 1626.06 .91 3.69 .12 1622.10 

1020.0 83.2 870.0 66.8 24.3 106.2 40.7 1.8 1.0 1624.60 
.02 3.42 8.19 1.64 .060 .a45 .060 ,000 1818.40 9978.71 

,010973 425. 419. 385. 0 14 0 .OO 127.55 10106.27 

'SECW ,075 

3470 ENCROACWENT STATIONS- 9978.6 10024.5 TYPE- 1 TARGET- 45.S40 

,075 6.42 1625.32 1624.86 1625.32 1626.41 1.09 .30 .05 1625.30 

1020.0 .O 1011.6 8.4 .O 120.4 4.3 1.9 1.1 1624.30 

.02 .03 8.40 1.94 ,000 .045 ,060 .OOO 1618.90 9978.62 
.013793 25. 24. 25. 2 12 0 .W 45.84 10024.46 

XNR WN EWlN SSTA 
ICONT CORIP TOFWID LNOST 

SECW DEPTH M E L  CRIUS USELK EG HV HL OWSS L-BANK ELEV 

Q PLOB QCH QRQB ALOB ACH AWE VOL N A  R-BANK ELN 
TIME VLOB v m  VmB XNL XWEH XNR WN EWlN SSTA 
SWPE XLOBL XLCH XLOBR ITRIAL IDC ICNT COWR TOWID ENOST 

3301 HV CHANGED WRE THAN HVINS 

7185 MINlHUl SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHIENT STATIONS- 9964.9 10149.3 TYPE- I TARGET- 184.390 

s.cttan Surv.y*d by ALS 
Bui1di.g 1os.t.d 20 rt dan.tr..m. L.ft ."d 1-5 v.rttc.1 0 Bldp. 

,129 3.71 1630.71 1630.71 1630.71 1631.29 .59 4 . B  .05 1629.00 

1020.0 107.0 4 2 . 1  491.9 29.6 49.9 128.7 3.0 1.8 1628.70 

.03 3.61 8.44 3.82 .060 .045 .060 .OOO 1627.00 9W4.91 

,017244 280. 285. 285. 0 14  0 .W 1W.21 10149.12 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KBATIO - 6.17 

3470 ENCROACmENT STATIMS- 9799.9 10138.4 TYPE- 1 TARGET- 338.479 
HEC-I Cons.ntratton Potnt C5LBR: 6-hr s t o m  sontrol.. 

subtract  d1v.rc.d f l a w  Q - 1020- 385 - 635 cf. 
s.stton surv.y.d by ALS CL or  Fountatn Ht11s Blvd. 
GR st.. 10,000 - ALS ortgin.1 survey s t a t i o n  7 50 

,140 2.37 1631.37 1630.32 1631.37 1631.40 .03 .05 .06 1629.10 
640.0 362.4 115.7 161.8 274.5 67.7 132.0 3.4 2.2 1629.28 

.04 1.32 1.71 1.23 .OZO .020 .020 ,000 1629.00 9799.90 

Floodplain 

APPENDIX E 
Oxford Wash HEC-2 O u t p u t  



CCHV- ,100 CEHV- ,300 
1490 NH CAW USED 
.SECNO ,158 

3301 M CWlNOED mRE T W  HVINS 

7185 MINIMW SPECIFIC ENERGY 
I 

29WR95 14:53:09 

SECNQ DEPTH N E L  CRIUS VJEU EG HV 
'2 

HL 
QLOB q01 

OLOZS L-WNK ELEV 
QRMI AWB ACH 

TIME 
kwd 

VWB 
VOL 

VCH 
N A  

VWB XNL 
R-BANK ELN 

XNCH XNR YTH 
SLOPE XLO6L XLCH XWBR ITRIAL IM: EWlN SSTA 

ICCUT CORAR TOWID E m T  

.. - 
3*0 CRITICAL DEPTH ASSWED 

3470 ENCRMCHlENT STATIOW- 9964.7 10024.8 TVPE- 1 TAllbET- 60.119 

3495 OVERWNK AREA MSLMED NW-EFFECTIVE. ELLEI- 1633.40 ELREI- 1631.40 

START Hydrlul ls. l ly S1mll.r R..eh OX 2 
5.. Exh ib i t  1, hnn lnp 's  n Vrlu. h p .  

X3 addad sins. wash dl%charg. not I n  rtrwt: M adjusts m v.1u.s. 
. I58 2.65 1532.85 1632.85 1532.85 1633.73 .87 

640.0 
.06 

.o 640.0 
.25 1633.40 

.O .O 65.3 .O 4.0 
.05 .OO 7.51 .OO .OW .054 .OOO .000 1630.20 9974.36 

2.6 1633.30 

,036169 95. 95. 95. 0 8 0 .DO 40.91 10023.27 

1490 NH CAW USED 
.SECNO .a35 

3302 WARNING: CWVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANOE, KIUlfD - 1.93 

3470 ENCROACMENT STATIWS- 9977.3 10002.8 TYPE- 1 TIIIDR- 7 s  snn -- --.--- 
L-f t  0"-?bank c.n not  c o n t l l n  th. flow.thvs a Zon. AE i s  mconn.nd.d. 

.235 4.42 1639.82 1638.73 1639.10 1640.56 .74 6.82 
640.0 

.OI 1636.70 
6.4 594.9 38.7 3.6 83.8 9.8 4.9 

.06 1.78 7.10 3.94 ,075 .051 ,050 .OOO 1638.40 9977.31 
2.9 1636.Y) 

.009682 395. 406. 400. 8 11 0 .OO 25.50 10002.81 

1490 NH CARD USED 
.SECNO ,327 

3470 EWWACHIENT STATIONS- 9984.1 10019.0 TYPE- I TARGET- 34.920 
,327 3.05 1644.15 1643.43 1643.49 16U.77 -52 4.20 

640.0 .O 640.0 .O .O 101.0 .O 
.01 1641.10 

6.0 3.3 1641.50 
.MI .02 6.34 .OO ,075 .ON .OOO ,000 1641.10 9984.09 

,007788 490. 405. *80. 5 11 0 .OO 34.91 10019.00 

1490 NU CARD USED 
.SECNO ,338 

3470 ENCROACHMENT STATICUS- 4990.0 10030.0 MPE- 1 TARGET- 
1 

40.020 

29W1R95 14:53:09 

SECNO DEPTH N E L  CRIW WELK EG HV 
Q 

HL OLQSS L-BANK €LEV 
qLDE WH QW8 ALOE ACH AWB VOL N A  

TIME VLOB VCH VRQB XNL XNCH XNR WN 
R-BANK €LEV 

E W N  SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IM: ICONT CORAR TOWID ENDST 

1490 NH CARD USED 
'SECNO ,397 

3301 HV CHWGED WRE THIN HVINS 

7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

3470 ENCROACWNT STATICUS- 9 W . 3  10OZ1.5 TYPE- 1 TARGET- 38.220 
.397 2.34 1640.24 1640.24 3648.23 1649.29 1.05 3.12 

640.0 
. I9  1646.30 

4.1 635.9 .O 1.8 77.1 .O 6.9 
.10 

3.6 1646.50 
2.24 8.25 .W ,075 ,042 ,000 ,000 1645.90 9-3.29 

F1 oodp l  a i  n 
APPENDIX E 

Oxford Wash HEC-2 Output 
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1490 NH CARD USED 
.SECNO .473 
7185 M I N I W  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSVIED 

1470 ENCROACHWENT STATIONS- 9990.8 10027.8 TYPE- 1 TARGET- 37.050 
HEc-1 Consantratlon Point C5471 6-he . t o r n  con t ro ls .  

,473 2.46 1656.96 1656.96 1656.96 1657.94 .98 8.63 . O l  1655.20 
530.0 8.3 520.1 1.6 3.3 65.0 .7 7.5 4.0 1656.10 

.11 2.51 8.00 2.30 .075 . 044 .050 .000 1664.50 9990.75 
,021469 395. 399. 385. 0 8 0 .OO 37.05 10027.80 

1490 NH CARD USED 
.3FCU) -542 -.. . 
3686 20 TRI.& ATTEMPTED wsEL.C*SEL 

- . 3710 WSEL ASSUIEO BASED ON MIN OIFF - 
3470 ENCROACMIENT STATIWS- 9981.9 10020.8 TYPE* I TARGET- 38.819 

,542 2.52 1664.72 1664.70 1664.71 1565.64 .92 7.53 -2.46 1663.20 
530.0 6.8 522.9 .2 3.0 67.7 .2 8.1 4.3 1664.30 

.12 2.24 7.73 1.39 .076 .OU .060 ,000 1662.20 9981.94 
- .019973 360. 361. 370. 20 5 0 .OO 38.82 10020.76 

PAGE 21 

SECNO DEPTH M E L  CUWS VSELK EG HV HL OW59 L-BANK ELEV 

a PLOB WH PRO8 ALOE ACH AKOB VOL WA R-BANK E L N  
TIME VLOB VCH VR08 XNL XNCH XNR WTN EWIN SSTA 
SLOPE XLOBL XLCH XLOIIR ITRIAL IDC ICONT CORAR TOW10 MOST 

1490 NH CARD USED 
.SECNO ,638 
7185 MINIWM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSVIED 

aa70 ENCROACMIENT STATIONS- 9086.3 10025.0 TYPE- I TAPSET- 38.760 . 
CULVERT MS O~Tord  Wash and ~mgl.wood Court 

culvmrt MS Do*nstr..nx .xp.nd.d <la. (SECTION I OF SC ROUTINE) 
.638 2.35 1578.85 1678.85 1678.85 1679.80 .95 0.- .O1 1676.90 

530.0 6.2 467.1 36.6 2.7 60.6 8.2 9.0 4.7 1677.00 
.14 2.34 8.04 4.4a .a75 .a42 ,050 .000 1576.50 9986.28 

.018916 500. 506. 505. 0 11 0 .OO 38.76 10025.04 

CCHV- .300 CEHV- ,500 
1490 NH CAR0 USED 
7ECNO ,656 
7185 MINIHUn SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSLUED 

3470 ENCROACH(ENT STATIONS- 9985.5 10022.2 TYPE- 1 TARGET- 36.760 
Culvar t  MS hlt1.t. 3-42" MP, (SECTION 2 OF SC RQUTINE) 

Photogr.nn*trts r..c. located 1' Downstr.u. (No El.". Adjust.) 
Bas. Ch.nn.1 El.v.tion. w.r. 1n.P.d t o  Culvmrt I n v e r t  EL 1677.40 

.656 3.71 1681.11 1681.11 1681.11 1681.82 .71 1.07 .07 1677.40 
530.0 119.0 343.8 67.2 25.0 41.6 17.4 9.1 4.8 1677.40 

.IS 4.75 7.71 3.86 ,0115 .OW .045 ,000 1577.40 9985.46 

,007492 95. 95. 95. 0 15 0 .OO 36.76 10022.2* 

SPECIAL CULVERT 

SC CUM CUNV ENTLO COFq RDLEW RISE SPAN CULVLN CHRT 
3 ,022 .70 2.53 .OO 3.50 .00 71.40 2 

SCL ELCHU ELCHD 
2 1677.78 1677.40 

CHART 2 - CORRUWTED METAL PIPE CULVERT 
SCALE 2 - MITERED TO CONFORM TO SLOPE 

5130. EGIC- 1696,03..MIY BE TW LARGE I F  INLET CONTROLS. 
5135. E m -  1696.32 . . M Y  BE TW LARa I F  WTLET CONTROLS. 
I490 NH CARD USED 
*SECNO .669 

SPECIAL CULVERT OUTLET CONTROL r WEIR FLOY EG - 16W.63 

3301 HV CHaNGEO IPRE THAN HVINS 

SECNO DEPTH M E L  CRlYf WSELK EG 

PAGE 22 

L-BANK ELEV 

F1 oodpl ai n 
APPENDIX E 

Oxford Wash HEC-2 Output 



Q QWB WH 9-11 ALOB ACH AWE 
TIME VLOB 

VOL N A  
VCH 

R-BANK ELEV 
VIM0 XNL XNW XNR WIW 

SLOPE XLWL xLcn 
ELMIN SSTA 

XLWR ITRIAL IOC I C W  C O W  T W I O  ENDZT 

3302 WARNING: CONVEYANCE CWNGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO - 4.10 

SPECIAL CULVERT 

H4 WEIR QCULV VCH ACULV ELTRD YEIRW 
3.81 243. 289. 3.067 28.9 1683.66 47. 

3470 ENCROACHKNT STATIONS- 9978.0 1W25.0 TYPE- 1 TARGET- 46.360 
Culv.rt H9 1nl.t. 3-42" PIPS (SECTION 3 O f  SC ROUTINE) 

~hotoorm-trrs i..s. i-.t.d 6' ~ a n r t r . u .  (N- ~1.v. ~dju.t.1 
01s. Channel El.v.tlons *.r. 1ow.r.d t e  Cu lv - r t  1nv.e EL 1677.78 

Cu1v.e H9 BT tnfo-tton .uru.y.d by Tewn.Y.st top  o l  cula. 
Culv.rt H9 BT i n f o m t i o m  c0d.d par flgur. 3.16 (HEC-2. S.pt 90) 

11T l e f t  int.rs.ction po in t  1 w . 6  9083.6 
BT r l g h t  int.rs.etlon paint  1685.1 1OOP4 

Wash dlsshars. doas not ?lo* l n  .tr..t; H I 1  tn str..tlr.sod. BT. W( 
l o r  pho tq0- rann t r l c  x-SK St.. 9763.3 t o  St.. 9837.7 a t  m1.v. 1687.0 

.669 7.75 1685.53 .W 1W.U 1685.63 . I0  3.81 .OO 1677.78 
530.0 131.4 285.1 113.4 73.1 93.0 56.0 9.4 4.9 1677.78 

.15 1.80 3.07 2.02 .a45 .OW .041 .OOO 1677.78 9978.59 
.0004&5 71. 71. 71. 2 0 0 .OO 46.36 10024.95 

3302 WARNING: CONVEYANCE CWNGE OUTSIDE OF ACCEPTABLE RANGE, K W I O  - .23 

3470 ENCROACHIEM STATIONS- 9976.2 10018.9 TYPE- 1 
Left ovwbnnk i s  non .ff.stlv. flew arm.: nard 

from STA 9765.6 t o  9971.6 STA 9825.1 9 EL 
Culvavt I49 Upstr.*n: .rp.nd.d Flow. (SECTION 

.678 2.83 1685.33 16M.62 1605.33 11185.80 
630.0 5.0 515.1 9.9 3.2 92.9 

TARGET- 42.760 
an., -. . 

11186 
4 OF K ROUTINE) 

.47 .06 .I1 
3.9 9.6 4 9 

S E W  DEPTH NSEL CRNS USELK EG nV HL 
a 

OWSS L-BANK ELEV 
QLOB WH QIMII ALOB ACH AIM0 VOL WA 

TIME VW8 
R - W K  ELEV 

VCH VROB XNL XNW XNR YTN ELMIN SSTA 
SWPE XWBL XLCH xwan ITRIAL IM: ICONT COUAR TONI0 ENDST 

1.90 !in C A ~  u s m  
.SECW ,751 
7185 M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

3470 ENCsUCmENT STATIONS- 9969.5 10021.1 TVPE- 1 TARGET- 51.609 

3496 OVERBANK AREA ASSWO W-EFFECTIVE, ELLEA- 1698.50 ELREA- 1693.70 

13 added sins. 'dash dissh.rg. not t n  s t ree t :  W adjusts n v.1u.s. 
,751 2.38 1695.68 1695.68 1695.68 1596.59 . $ I  5.63 .13 1698.50 

530.0 .O 530.0 .O .O 60.3 .O 10.3 5.3 100000.00 
.17 .W 7.65 .OO .WO ,051 .OW ,000 1693.30 9980.39 

,032897 390. 385. 390. 0 I 5  0 .OO 38.71 1W19.10 

1490 NH CAW USE0 
.SECW .832 
7185 H l N I N  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASYMCO 

3470 DICROAMNT STATIONS- 99a.5 10027.7 TYPE- I IlO-- van 

1490 NH UIM USED 
.SECW .BBB 

3302 WARRING: CONVEYANCE CHANGE OUTSID€ OF ACCEPTABLE RANGE. KRAT10 - .34 

F l o o d p l a i n  
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3470 ENCROICWENT STATIONS- 9Ps0.7 10016.9 TYPE- 1 TARGET- 36.1W 
HEC-1 Conc.ntr.tten Point C5.3: 6-hr s t o n  control.. 

,888 1 1715.60 1711.48 1715.63 1716.02 .U 5.77 .05 1715.60 
210.0 .O 208.0 2.0 .O 39.7 . 8  11.4 5.9 1714.80 

.20 . 00 5.24 2.43 .DO0 .W9 .050 ,000 1714.W 9980.79 
,024803 280. 296. 295. 7 19 0 .OO 36.02 10016.81 

SECNO DEPTH WSEL CRIWS USELK EG HV HL O W  L-BUIK ELEV 
a qLon WH qmn ALOE ACH AROB VOL NA R-BANK ELEV 
TIME V LOB VUI V W  XNL XNCH XHR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBP ITRIAL IM: IUXIT CORAR TOW10 ENDST 

1490 NH CARD USED 
.. .JECNO ,931 - 

3302 WARNING: CDHVEYPNCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATlO - 2.02 

3470 ENCROACHIENT STATIONS- 9979.1 10013.9 TYPE- 1 TARGET- 34.811 
- .931 2.07 1718.27 1717.73 1718.26 1718.53 .26 2.49 .02 1716.20 

210.0 6 .5  201.9 1.6 4.4 48.8 1.1 11.6 6.1 1717.20 
.22 1.47 4.14 1.42 ,075 .OW .a50 .OOO 1715.20 9979.09 

.DO6066 220. 29. 2W. 4 8 0 .00 34.81 10013.90 

1400 NH CARD USED 
.SECNO .986 

3302 WARNING: CONVEYANCE CHANGE MnSlDE Of ACCEPTMLE RANGE. KRATIO - 2.67 

3470 ENCIKUCmENT STATIONS- 9974.0 10018.4 TYPE- 1 TARGET- 44.370 
HEC-1 Cons.ntrltton Pelnt C642: 6-hr s t o m  contr.1.. 

.988 3.30 1718.90 1716.82 1718.89 1718.93 .04 .Y1 .02 1715.50 

150.0 1.0 138.1 4.9 12.9 85.8 8.0 12.2 6.4 1716.90 

.27 .55 1.61 .61 .075 .OW .a50 .000 1715,60 9974.01 
,000435 280. 289. £90. 4 11 0 .oo 44.37 100018.38 

..................................... 
HEC-2 WITER SURFACE PROFILES 

PAGE 24 

THIS RUN EXECUTE0 2WAR95 14:53:13 

NOTE- ASTERISK ( a )  AT LEFT OF CROSS-SECTION M E R  INDICATES MESSAGE I N  SUFURY OF ERl(ORS LIST 

oxfwu W1.h 100-Y..r 

S W R Y  PRlNTWT TABLE 101 

SECNO EGDC ELLC EGIC ELTRD PCULV WEIR CLASS H4 DEPTH M E L  VCH EG 

- .669 1698.32 1SS1.28 1691.03 1W3.66 289.00 243.30 17.00 3.81 7.75 1SSS.53 3.07 1685.63 

,669 1696.32 1681.28 1696.03 1683.66 288.88 243.27 17.00 3.81 7.75 1685.53 3.07 1685.63 

PAGE 26 

01Iord Warh 100-Y..r 

SUIURY PRINTWTTABLE 110 

secw cuse~ D ~ F M  EG TOPWID a ~ o 8  ~ C H  QROB PEREW STENCL STCHL STCHD STENCR 

.So8 1609.78 $00 1610.27 S5.W 130.20 690.74 219.06 . W  .00 9976.60 lW07.00 .OD 

.6W 1609.78 .OO 16lO.W 95.00 130.20 6SO.74 219.06 95.00 9949.91 9976.60 10007.W 10044.91 

,071 1625.12 .m 1~26.06 127.56 82.20 876.29 61.50 .OO .OO 9991.50 100Z1.40 .W 
,071 1625.15 .03 1626.06 127.56 83.16 870.01 66.83 127.56 9978.71 9994.50 1WZI.U) 10106.27 

,015 1625.32 . W  16W.41 45.83 .OO 1011.64 0 . S  .OO .OO 9976.110 18014.50 -00 
,074 1626.32 .OO 1626.41 45.- . W  1011.60 8.W 46.84 9978.62 9974.80 10014.50 10024.46 

F l o o d p l a i n  
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SECNO X L ~ H  ELTW ELU EWIN Q WSEL CRIVZ . EG IO.KS 

O ~ T o r d  Wmsh 100-Year 

SUI(ORY PRINTOUT TABLE 150 

DINSP 

.oo . 00 

. 00 

.03 

.oo 

.oo 

. 00 . 00 

.W 

.DO 

.oo 

.oo 

.oo 

.72 

. 00 

.66 

. 00 

.33 

.oo 
.O1 

D I M X  

. 00 . 00 

16.34 
15.37 

.m 

.17 

5.39 
5.38 

.a 

.65 

1.48 
1.48 

6.25 
6.96 

4.39 
4.33 

.% 

.64 

3.78 
3.48 

VCH ARE4 .OlK 

7.55 59.27 29.21 
7.65 69.29 29.22 

PAGE 30 

F1 oodplain 
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SECNO D I F W S  T O W I D  X L W  

PAGE 3 2  

S W R Y  OF ERRORS AND SPECIAL NOTES 

.OTI  PWFILE-  1 CRITICAL DEPTH A S S W O  

.071  PROFILE- 1 M I N I M  SPECIFIC ENERGY 

.071  PWFILE-  2 CRITICAL DEPTH USUlED 

. 071  PROFILE- 2 MIN IWI I I  SPECIFIC ENERGY 

,129 PROFILE- 1 CRITICAL DEPTH ASS- 
. I 2 9  PROFILE- 1 MINIWI I I  SPECIF IC  M E W  
. I 2 9  PROFILE- 2 CRITICAL DEPTH IUUIED 
,129 P W F I L E *  2 M I N I M  SPECIFIC WERSV 

CAUTION SECHO- 

WARNING SECHO- 
WARNING SECNO- 

4 0  PROFILE- 1 CONVEYANCE C W E  W T S I D E  ACCEPTABLE PLNQE 
,140 PWFILE-  2 CONVEYANCE C W O E  OUTSIDE ACCEPTABLE W E  

CAUTION SECNO- 
CAUTION SECHO- 
CAUTION SECNO- 
CAUTION SECNO- 

1 PWFILE-  1 CRITICAL DEPTH A S S U D  
5 PROFILE- 1 M I N I M  SPECIFIC W E W  
1 PROFILE- 2 CRITICAL DEPTH A S S U D  
,158 P W F I L E -  2 M I N I M  SPECIFIC ENLRCI 

WARNING SECNO- 
WARNING SECNO- 

WAWING SECHO- 

.235 PROFILE- 1 CONVEYANCE C W G E  W T S I D E  ACCEPTABLE RANGE 

.235 P W F I L E -  2 CONVEYANCE CNANGE W T S I D E  ACCEPTABLE RANGE 

,338 PROFILE- 1 CONVEYANCE CWHGE W T S I D E  ACCEPTABLE RANGE 

CAUTION %ECHO- 
CAUTION SECHO- 
CAUTION SECNO- 
CAUTION SECNO- 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 

,397 P W F I L E -  I CRITICAL DEPTH ASSWED 
,397 PROFILL- 1 M I h l M  SPECIFIC MLROV 
,397 PROFILE- 2 CRITICAL DEPTH ASSWLD 
,397 PWKILL- 2 MINIM s P e c i F i c  ENEW 

,473 PROFILE- I CRITICAL DEPTH ASSWED 
,471  PWFILE-  1 M I N I M  SPECIFIC ENERGY 
,473 PWPILL. 2 CRITICAL OEPlH ASSWED 
. a  PWFILL- 2 MINIM s P f c I r I c  E N L ~  

CAUTION SECHO- 
CAUTION SECHO- 

,542 PROFILE- 2 YSEL A S S W D  BASED ON M I N  D I F F  
,542  PWFILE-  2 2 0  TRIALS A T T W T E D  TO BALANCE YSEL 

CAUTION SECHO- 
CAUTION SECNO- 
CAUTION S E C N -  
CAUTION SECNO- 

.6YI PROFILL- 1 CRITICAL DEPTH ASSWED 
,638 PROFILE- 1 M I N I M  SPECIF IC  mERGV 
,638 PROFILE- 2 CRITICAL DEPTH A S S W D  
,638 PROFILE- 2 M I N I M  SPECIF IC  M P G Y  

CAUTION SECNO- 
CAUTION SECNO- 

Floodplain 

PROFILE. 
PROFILE- 

CRITICAL DEPTH ASSUIED 
M I N I M  SPECIF IC  ENERGY 

APPENDIX E 
Oxford Uash HEC-2 O u t p u t  HEC-2, Page 17 



CAUTION SECNO- 
CAUTION SECNOI 

WARNING SECNO- 
WARNING SECNO- 

WARNING SECNO- 
WARNING SECNO- 

.656 PROFILE- 2 CRITICAL DEPTH ASSWED 

.656 PROFILE- 2 M I N I M  SPECIFIC ENERGY 

,669 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
.669 PROFILE- 2 CONVEIANCE CHANGE WTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 
CAUTION SECNO- 
CAUTION SECNO- 
CAUTION S E C W  

CAUT ION S E C W  
-- W T l O N  SECNO- 

d u n w  SECM- 
CAUTION SEEM- 

WARNING SECNO- 
WA.RNINE S E C W  

WARNING SECNO- 
WARNING SECNQ- 

WARNINE S E C W  
WARNING S Z C W  

PROFILE- 
PROFILE- 

CONVEYANCE CHANEE 
MIlVEYANCE CHANGE 

WTSIDE 
WTSIOE 

,751 PROFILE- 1 CRITICAL DEPTH ISSU4f.D 
.751 PROFILE- I M I N I M  SPECIFIC ENERGY 
,751 PROFILE- 2 CRITICAL DePTH ASSWED 
. I 5 1  PRDFILE- 2 MIIIIWW SPECIFIC MERGV 

,832 PROFILE- 1 CRITICAL DEPTH ASSWED 
.a32 PROFILE- 1 MINIHW SPECIFIC ENERGY 
,832 PROFILE- 2 CRITICAL DEPTH ASSWED 
8 2  PROFILE- 2 M I N I M  SPECIFIC ENERGY 

ACCEPTAULE 
ACCEPTABLE 

W G E  
W G E  

,888 PROFILE- 1 CWEYANCE CHANGE OUTSIDE ACCEPTABLE W G E  
.w PROFILE- 2 CONVEYANCE CnANGE WTSIDE ACCEPTABLE W G E  

9 3  PROFILE- 1 CONVEYANCE CKANGL WTSIDE ACCEPTABLE RANGE 
.931 PROFILE- 2 CONVEYMCC C W  OUTSIDE ACCEPTABLE RANGE 

,986 PROFILE- 1 CONVEYANCE C W G E  WTSIDE ACCEPTABLE RANGE 
,986 PROFILE- 2 COEIVEYANCE CIUNGE WTSIOE ACCEPTABLE RANGE 

Flood**y w i d t h  s u m r y l  
Pm.fi1. No. 2 

o~ford wash loO-Y..r 

TOP 
Wid th  - -- - - - - 

95.00 
127.56 

45.84 
184.39 
338.- 

60.12 
25.50 
34.92 
10.02 
38.22 
37.05 
38.82 
38.76 
36.76 
46.36 
42.76 
51.61 
43.29 
36.14 
34.81 
44.37 

L.rt 
Encroach 
St.ti0" .---------- 
9949.91 
9978.71 
9978.62 
9964.91 
9799.90 
9964.69 
9977.31 
99W.09 
9989.99 
9983.29 
9990.75 
9981.94 
9986.28 
9985.46 
9978.59 
9976.17 
9969.49 
9904.45 
9980.73 
9979.09 
9974.01 

R i g h t  st. 
Distans. R i g h t  

F r m  Encroach 
c.nt.r s t . t ion  .................... 

53.11 10044.91 
$8.32 10106.27 
27.81 10024.46 

150.30 10149.30 
1 3 S . D  10138.38 

30.06 10024.81 
13.56 10002.81 
17.46 10019.01 
20.01 10030.01 
18.61 10021.51 
17.45 10027.80 
17.81 10020.76 
21.74 10025.04 
17.54 10022.24 
20.25 10024.95 
21.33 10018.93 
25.80 10021.10 
21.29 10027.74 
19.07 10016.87 
16.35 10011.90 
22.28 10018.38 

FLaXHAY DATA. OxTord Wash 100-Y..r 
PROFILE He. 2 

------- FLWDVAY ------- WATER SURFACE ELEVATIOEI 
STATION WIDTH SECTION MEAN WITH Y l T W T  DIFFERENCE 

AREA VEWCITY F L a X N l Y  F L W A Y  

PAEE 3 4  

APPENDIX E 
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WASH NAME CROSS SECT1 ON LEGEND -*BBREYIATION 
/ 

<<<<<< Cross Section: 327: (FN = o x . 0 ~ 2 ) ~  >>>>>> 
1 = 640cfs WS1= 1643.49 100 YR. FLOODPLAIN ELEVATION 

&2= 640cfs ($52= 1644.15 - - -  -100 YR. FLOODWAY ELEVATION 

/ LOO YR. FLOW !lo0 YR. CWSEL NOTE Unless shown otherwise. Q2 = Ql and WS2 = WSI. I 



<<<<<< Cross Section: .071: (FN = OX.OH2) 
, >>>>>> 

Ql= 1020cfs WSl= 1625.12 . 



\. I<<<<<< Cross Section: .075: (FN = OX.OH2) >>>>>> 



<<<<<< Cross Section: .129: (FN = OX.OH2) 
I >>>>>> 

Ql=  1020cfs WS1= 1630.71 



8. <<<<<< Cross Section: . I  4: (FN = OX.OH2) >>>>>> 
Q l =  640cfs WS1= 1631.37 



t. I <<<<<< Cross Section: .I 58: (FN = OX.OH2) >>>>>> 



- 
\. <<<<<< Cross Section: .235: (FN = OX.OH2) >>>>>> 

Q1= 640cfs WSl= 1639.1 
Q2= 640cfs WS2= 1639.82 ----  



s. <<<<<< Cross Section: ,327: (FN = ox.0H2) >>>>>> 
Q1= 64Ocfs WS1= 1643.49 
Q2= 640cfs WS2= 1644.1 5 ----  



I<<<<<< Cross Section: .338: (FN = 0X.0~2)  
i" >>>>>> 



C I<<<<<< Cross Section: .397: (FN = OX.OH2) >>>>>> 



C 1 <<<<<< Cross Section: .473: (FN = OX.OH2) >>>>>> 



\ 

<<<<<< Cross Section: .542: (FN = Ox .0~2)  >>>>>> 
Q1= 53Ocfs WSl= 1664.71 



I. I<<<<<< Cross Section: .638: (FN = OX.OH2) >>>>>> 1 



<<<<<< Cross Section: .656: (FN = Ox.OH2) >>>>>> 
Q1= 530cfs WS1= 1681.11 



I<<<<<< Cross Section: .669: (FN = 0x.OH2) 



I<<<<<< Cross Section: .678: (FN = OX.OH2) 
, 

>>>>>> 



I<<<<<< Cross Section: .751: (FN = OX.OH2) >>>>>> 1 
Q1= 530cfs WSl = 1695.68 
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I<<<<<< Cross Section: .832: (FN = 0x.0H2) \. >>>>>> 
Q1= 530cfs WS1= 1709.31 

Manning-n Values: LOB: .075 CH: .04 ROB: .05 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . , .  

. . , . 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
. . . .  . . . .  . . . .  . . . .  I- . . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  Q . . . .  . . . .  . . . .  . . . .  . . . .  ' 1710 
. . . .  . . . .  W 
. . . .  . . . .  . . . .  . . . .  . . . .  . . . .  - . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  
. . . .  W . . . .  . . . .  . , . . . . . .  . . . .  . . . .  . . . .  

1700 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

1690 

. , . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

1740 

n 1730 
-I-' 
%- 
w 

z 
0 
- 1720 

10200 9600 9800 10000 10400 
Vertical Scale 1: 10 S T A T I O N ( f t )  Horizontal Scale 1: 100 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . , .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  



\" I<<<<<< Cross Section: .888: (FN = OX.OH2) >>>>>> 1 



<<<<<< Cross Section: .931: (FN = ox.OH2) >>>>>> 
Q1= 21 Ocfs WS1= 171 8.26 



L <<<<<< Cross Section: .986: (FN = OX.OH2) >>>>>> 
01 = 15Ocfs WSl= 171 8.89 





- - -  100-KARFLOOD 

CROSS SECTlON 

STREAM DISTANCE IN MlES ABOVE CONFLUENCE WTH BALBOA WASH 
. w  m+ 

a n q  3 o 



.76 .84 

STREAM DISTANCE IN MILES ABOM CONFLUENCE WTH BALBOA WASH 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

FOUNTAIN HILLS NORTH 
FLOOD 

MARICOPA COUNTY 
*t (D *a. 

LOCATION MAP 

DATUM 
HORIZONTAL: North Amnican Datum of 1983 
KRTICAL: National Geodetic Vertical Datm of 1929 

Datum Note: There is Another set of topographic 
maps in use b the Town of Fountain HtIIs, on 
lacol datum. diis other set of mapping was also 
prepared b Kenney Aerid Mapping,, a t  same 
scale and xight dote as this rnoppdng; 

DELINEATION STUDY 
FCD 92-04 

AERIAL MAPPING 

GROUND CONTROL 
-d-, w. 
U12t-Rm 
moar. Mn. esx, (6021 l73-!&54 

Elevation Equation: 

NOW 1929 = Local Datum -1.26 feet 

Source: Anderson-Nelson Inc. E etter dated 8-24-92] 

STUDY AREA MAP 
AND SHEET INDEX 

2. Detailed contour map ing is shown 
only along major wosEer. 

SHEET INDEX 

Sheet 1-10 Flood Delineation Study 

ADDITIONAL SURVEY 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOOD DELINEATION STUDY OF 
FOUNTAIN HILLS NORTH 

F.C.D. CONTRACT NO. FCD 92-04 
LEGEND 

1W-IR FLcUmuN RJJNOMY 
FLOOOWAY BCIHOIRI ------ 

2 
I H m R W  NS UNE I: Rim W I 
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NOTES 
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FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY I 

FLOOD DELINEATION STUDY OF 
FOUNTAIN HILLS NORTH 

F.C.D. CONTRACT NO. FCD 92-04 
LEGEND 

!MI-m RWOPWH WO*RY 
M O W A Y  BOUNDMY ------ 

0 
Fi 

HmRAWC BASE UNE & NWl Y E  - 
aEVAnw WRK A 

6-C 
BAX naw, orvrnws -la- 
ZONE m c ~ ~ n w s  m~ *E 

CCWORAIE WITS *c,-ab h b  
-BPl* 
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~IQPOIm*%*IP 

UYlR ff YKE UWPWO . . . . . . . . . 

NOTES 
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""~-hwdI*m9apDndnwUsoDn 
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SCUE: 1'- ZW' 
CONTOUR INmVAL - 2' FEET 



F'LOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 
FLOOD DEUNEATlON STUDY OF 

FOUNTAIN HILLS NORTH 
F.C.D. CONTRACT NO. FCD 92-04 

LEGEND 
lw-m R!xmAN mmm 
R M O W A I  BaMOUn ------ 

0 - 

ZW' 0' 200. CW' 
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SECTION 1 : INTRODUCTION 

1 .I Purpose of Study 

The Town of Fountain Hills is a residential community through which several desert 

washes traverse. It is important to  know the extent of flooding due to  development along 

the washes and the continued trend for residential development. This Flood lnsurance 

Study for Fountain Hills (North) determines the extent of 100-year floodplains and the 

severity of flood hazards by using detailed methods for nine washes within the northern 

portion of the Town. 

The Town of Fountain Hills and Maricopa County should utilize the floodplain 

information to  regulate floodplain development, and t o  promote sound land use and 

floodplain management. 

1.2 Authority for Study 

The sources of authority for this Flood lnsurance Study are the National Flood 

lnsurance Act of 1968 and the Flood Disaster Protection Act of 1973. 

The hydrologic and hydraulic analyses for this study were performed by George V. 

Sabol Consulting Engineers, Inc., for the Flood Control District of Maricopa County 

(FCDMC), in association with their subconsultant McLaughlin Kmetty Engineers, Ltd., 

under Contract FCD 92-04. The hydrologic analyses were completed in November 1994, 

and the hydraulic analyses were completed in  March 1995. 

1.3 Coordination and Acknowledgements 

Coordination of information occurred between the engineering consultants, the Town 

of Fountain Hills, appropriate governmental agencies and the Flood Control District of 

Maricopa County. Intermediate review meetings were conducted between appropriate 

study personnel. Due to the significant size of the study area, the north half and the south 

half were studied separately by two  different engineering consultants. The south half 

Study Contractor is AGK Engineers, Inc. The following agencies were contacted for 



information, published reports or manuals, perspective and comments during the study: 

Arizona State Land Department 

Arizona Department of Water Resources (ADWR) 

Flood Control District of Maricopa County (FCDMC) 

Maricopa County Department of Transportation (MCDOT) 

Maricopa County Parks and Recreation Department 

Town of Fountain Hills 

1.4 Public Notification and Contact 

An initial public meeting informed the residents of Fountain Hills of this study and 

contact names for the north and south study portions. The study was publicized in local 

newspapers, and subsequent responses from the public were noted or discussed. Letters 

concerning Right-of-Entry for surveying purposes were sent to  the appropriate property 

owners along the study washes. A final public meeting is intended to present the study 

results prior to  FEMA submittal. 



SECTION 2: AREA STUDIED 

2.1 Scope of Study 

This Flood Delineation Study covers approximately 16.5 square miles of watershed 

area within central Maricopa County, about 20 miles northeast of Phoenix, Arizona, as 

shown in Figure 2-1. The study area contains the northern portion of the Town of 

Fountain Hills and some State-owned land. This project is within Sections 2-5.9-1 1, and 

15-1 6 of Township 3 North, Range 6 East. The study area is bounded on the north by the 

McDowell Mountain Park and by State Land, on the east by the Fort McDowell Indian 

Reservation, on the south by the Fountain Hills (South) Floodplain Delineation Study, and 

on the west by the City of Scottsdale. The McDowell Mountains lie to the west of the 

study area. The study area is northwesterly of the confluence of the Verde River with the 

Salt River, and due west of the Verde River, as shown in Figure 2-2. 

Flooding along the following nine washes are studied by detailed methods: 

Arrow Wash 
Ashbrook Wash 
Balboa Wash 
Caliente Wash 
Escalante Wash 
Hesperus Wash 
Legend Wash 
Oxford Wash 
Tulip Wash 

Only three of these washes leave the study area: Ashbrook Wash, Caliente Wash, 

and Escalante Wash. The remaining washes are tributaries to  Ashbrook Wash. Some of 

those washes are hydraulically the same wash, simply undergoing a name change, thus the 

following terminology is applied: BalboaIHesperus Wash and Legendnulip Wash. Table 1 

presents the Study Washes and Limits of Study for the detailed Study. 
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TABLE 2-1 

DETAILED-STUDY SOURCES 

Flooding source 

(1) 

Limits of Study 

12) . . . . 
Arrow Wash From confluence w i th  Ashbrook Wash to Cavern Drive 

(River Mile 1.061 ) 

Ashbrook Wash From Indian Reservation Boundary to  Town of Fountain 
Hills Corporate Boundary (River Mile 6.1 18) 

Balboa/Hesperus Wash From confluence w i th  Ashbrook Wash to Town of 
Fountain Hills Corporate Boundary (River Mile 3.349) 

Caliente Wash 

Escalante Wash 

From lndian Reservation Boundary to McDowell 
Mountain Road (River Mile 2.317) 

From lndian Reservation Boundary to McDowell 
Mountain Road (River Mile 2.930) 

Legendrrulip Wash From confluence w i th  Ashbrook Wash to near Glenbrook 
Boulevard (River Mile 1.455) 

Oxford Wash From confluence w i th  Balboa Wash to Glenbrook 
Boulevard (River Mile 0.986) 

2.2 Community Description 

Maricopa County is located in south-central Arizona and contains 9,238 square 

miles. In 1990, the total county population was 2.1 million. The Town of Fountain Hills 

has a population of approximately 12,000. The community is primarily residential 

development with a small portion of commercial development. The Town incorporated in 

December 1989 and contains 1 1,340 acres. The Town's namesake is a technologically 

advanced water fountain capable of achieving a water spout 560 feet in the air. 

The washes in the study area drain primarily southeasterly toward the Verde River. 

The terrain is the relatively steep desert terrace lying east of the McDowell Mountains. 

The climate is comprised of the mild, short winters and the long, hot summers of the 

Sonoran Desert. All of the study washes are in designated (platted) drainage easements. 



2.3 Principal Flood Problems 

The principal flood hazard is produced as runoff flows in the study washes towards 

the Verde River. Many road crossings are unsafe t o  cross during flood events. There are 

several buildings on the edge of the 100-year floodway, and one building within a Zone A 

floodplain. 

There are 19 culverts under roads and t w o  of those are plugged. There are 27 road 

crossings using a dip section with no culvert. There are very few traffic signs warning not 

t o  cross when flooded. A small problem has occurred when sediment is deposited at  a dip 

crossing after a runoff event. Current practices are for the Town to remove the sediment 

from the street. There is one flow split at  the Balboa Wash culvert crossing of Fountain 

Hills Boulevard. Overtopping runoff does not return directly to  the wash, rather it flows t o  

Oxford Wash via Fountain Hills Boulevard. 

Significant ponding occurs at  the flood control dams within the community. 

Pedestrian access is not restricted and the ponding depth could pose a problem, but to  

date no problems are reported. 

2.4 Flood Protection Measures 

The Town of Fountain Hills is aware of the need for more culvert crossings, and will 

be adding them in several key areas, such as at Ashbrook Wash and Fountain Hills 

Boulevard. The flood retarding structures, referred t o  as dams, provide a great benefit t o  

the Town. The dams are of earthen construction with principal and emergency spillways, 

designed to  pass at least the 112 Probable Maximum Flood (PMF). The Arizona 

Department of Water Resources regulates those dams. The dams are very effective in 

reducing peak discharges; therefore, the Town does not have a uniform on-site detention 

or retention policy. There is one regional detention pond on a non-study wash that is 

effective in reducing the peak flowrate t o  a study wash. A t  four culverts there is enough 

natural storage volume to slightly reduce the peak flow. 



SECTION 3: ENGINEERING METHODS 

3.1 Hydrologic Analyses 

Hydrologic parameters are derived using the methodology contained in the 

Hydrologic Design Manual for Maricopa County. The watershed is modeled using the U.S. 

Army Corps of Engineers' HEC-1 computer program. The 100-year storm event, which has 

a one-percent chance of occurrence in any one year, is modeled in order to  obtain peak 

discharges for the hydraulic analyses. The 100-year storm flood represents a long-term 

average period between flood, and such a flood could occur more frequently. Streamgage 

data are not available for the study area. Both the 6-hour and 24-hour storm durations 

were modeled to  determine the peak rate of runoff. The 6-hour storm provides the peak 

rate for the majority of the study area. Runoff model input includes Green and Arnpt 

infiltration losses, the Clark unit hydrograph, and normal depth Modified Puts routing 

method. A comprehensive discussion of the derivation of input data, assumptions and 

procedures utilized for the hydrologic model are contained in a separate report. "Fountain 

Hills North Floodplain Delineation Study, Hydrology Report" prepared by George V. Sabol 

Consulting Engineers, Inc. The 100-year peak f low rates, resulting from either the 24-hour 

or the 6-hour storm, are tabulated in Table 3-1. 

The peak discharges shown in Table 3-1 at  hydrologic concentration points C548L 

and C548R do not match the discharges used in the HEC-2 models downstream of those 

locations. Flow splits were analyzed as a part of the hydraulic modeling in more detail 

than the hydrologic modeling at those locations. The actual flow rate used in the HEC-2 

models is listed in the asterisk comments in Table 3-1. The hydrologic models are not 

revised to  include those flow splits because only short reaches of channel are affected 

and the splits are therefore not hydrologically significant. 



flooding Source and Location 

TABLE 3-1 

SUMMARY OF DISCHARGES 

Hydrologic Drainage Area 
Concentration Points 

sq. mi. cfs 

Arrow Wash 
Above confluence with Ashbrook Wash 
Below Fountain Hills Boulevard 
Above Fountain Hills Boulevard 
Below Mimosa Drive 
Above Mimosa Drive 
At  Cavern Drive 

Ashbrook Wash 

At Indian Reservation Boundary 
At  El Pueblo Boulevard 
At Del Cambre Boulevard 
Above Confluence with Balboa/Hesperus Wash 
At Saguaro Boulevard 
Above Confluence with Legendrrulip Wash 
Below Fountain Hills Boulevard 
Above Fountain Hills Boulevard 
At Hampstead Drive 
Below Dam 4 
Above Dam 4 
A t  Golden Eagle Boulevard (River Mile 4.1) 
Below Dam 6 
Above Dam 6 
About 0.3 mile above Dam 6 
At  Golden Eagle Boulevard 
About 0.4 mile above Golden Eagle Blvd. (River Mile 6.0) 



Flooding Source and Location 

TABLE 3-1 (continued) 

SUMMARY OF DISCHARGES 

Hydrologic Drainage Area 100-Year 
Concentration Points 

sq. mi. cfs 
(1) (2) (31 (4) 

BalboalHesperus Wash 
Above Confluence with Ashbrook Wash C549L 4.19 1130 
Below Confluence with Oxford Wash C548 4.04 1040 
Above Confluence with Oxford Wash C548L 3.72 720. 
A t  Glenbrook Boulevard C541 3.40 660 
About 0.5 mile below Boulder Drive C540 3.24 560 
Below Boulder Drive C5380 3.14 450 
Above Boulder Drive C5381 3.14 490 
At Richmond Avenue C537 3.04 350 
Below Dam 36 C5360 2.91 330 
Above Dam 36 C5361 2.91 2590 
About 0.5 mile above Dam 36 C535 2.62 2520 

'Effective flow is 335 cfs due to flow split (loss) at Fountain Hills Boulevard 

Caliente Wash 
At Indian Reservation Boundary 
At El Sobrante Avenue 
At Deerskin Drive 
At El Pueblo Boulevard 
Below McDowell Mountain Road 
Above McDowell Mountain Road 



Rooding Source end Location 

TABLE 3-1 (continued) 

SUMMARY OF DISCHARGES 

Hydrologic Drainape Area 100-Year 
Concentration Points 

SQ. mi. cfs 

Escalante Wash 
At  Indian Reservation Boundary 
At  Bahia Drive 
At  McDowell Mountain Road 

LegendlTulip Wash 
Above Confluence with Ashbrook Wash 
At  Fountain Hills Boulevard 
At Hampstead Drive 
At Glenbrook Boulevard 

Oxford Wash 
Above Confluence with Balboa Wash 
At  Greenhurst Avenue 
At Glenbrook Boulevard 

**Effective flow is 1,020 cfs due to flow split (gain) at Fountain Hills Boulevard 



3.2 Hydraulic Analyses 

Open channel flow constitutes the flood hazard to  the community; therefore, the 

HEC-2 Water Surface Profiles Program is  used t o  determine the extent of flooding. 

Mapping is based upon aerial photography f lown in August 1991. Two-foot contour 

interval maps at 1 inch =ZOO feet scale are used t o  depict the floodplains. The coordinate 

grid and elevations are based on NAD 1983 and NGVD 1929 datum. Photogrammetric 

cross sections are obtained from the aerial photographs for the majority of cross sections. 

A field survey was done to  obtain cross section information at some locations. For this 

and other important information, there i s  complete comment record documentation in the 

HEC-2 output file. Where the photogrammetric data differs from the contour maps, the 

contours take precedence. Certain 100-year flood problem areas were reviewed by field 

investigation with FCDMC Staff and during a meeting with the Floodplain Administrator for 

the Town of Fountain Hills. 

Cross sections were located at  close intervals above and below bridges in order t o  

compute the significant backwater effects of those structures. All bridges and culverts 

were investigated and surveyed to  obtain as-built elevation data and structural geometry. 

Locations of selected cross sections used in the hydraulic analyses are shown on 

the Flood Profiles in Appendix E of the Technical Data Notebook (TDN). Those cross 

sections are also shown on the Floodplain and Floodway Maps (reduced size are in 

Appendix F of the TDN and fullsize maps are bound separately). 

Hydraulic roughness coefficients (Manning's n values) were selected on the basis of 

field inspection and engineering judgment. Table 3-2 gives the range of Manning's n 

values for each flooding source studied by detailed methods. 

Starting water-surface elevations for the three riverine flooding sources at the 

downstream Limit of Study were developed using the slope-area method. For the tributary 

washes, the starting water surface elevations are from the main stem wash or by known 

water surface elevations at ponding locations. 

The 100-year Floodplain and Floodways Maps are bound separately. Those maps 



contain both the floodplain and the floodways for the Study washes. The floodplain water 

surface elevation calculations are contained in Section 4.7 of the TDN, with index tabs for 

each study wash. 



TABLE 3-2 

RANGE OF HYDRAULIC ROUGHNESS COEFFICIENTS 

(Mannings n) 
FLOODING SOURCE CHANNEL OVERBANKS 

(Min - Max) (Min - Max) 
('1 (2) (3) 

Arrow Wash 0.050 - 0.060 0.050 - 0.070 
Ashbrook Wash 0.025 - 0.045 0.025 - 0.1 20 
Balboa/Hesperus Wash 0.035 - 0.080 0.060 - 0.075 
Caliente Wash 0.035 - 0.070 0.050 - 0.080 
Escalante Wash 0.045 - 0.050 0.060 - 0.090 
Legendrrulip Wash 0.025 - 0.1 18 0.040 - 0.080 
Oxford Wash 0.040 - 0.045 0.045 - 0.080 

The hydraulic analyses for this study are based on unobstructed flow through the 

culverts and an unobstructed emergency spillway a t  Dam 4. The flood elevations at 

culverts are considered valid if hydraulic structures remain unobstructed, operate properly, 

do not fail, and the road embankment does not fail. The flood elevations at the dams are 

considered valid only if principal and emergency spillways remain unobstructed and the 

earthen embankment does not fail. Elevation reference marks and descriptions used in this 

study are shown on the maps. 

The study was limited to  fixed-bed modeling for the hydraulic analyses. However, 

due t o  the sand and gravel composition of the riverbed, changes in the riverbed could 

occur during a 100-year flood, particularly where the bottom slope is very non-uniform 

andlor where other structures, such as culverts, cause local increases in the velocity. 

Therefore some changes in the water-surface elevations can be expected as a normal 

occurrence for riverine flooding. 

All elevations are referenced t o  the National Geodetic Vertical Datum of 1929 

(NGVD). Elevation reference marks and descriptions used in this study are shown on the 

maps. A list is included in Appendix A of the TDN. 



3.3 Problem Areas 

Of the 46 street crossings of the study washes, only 19 crossings have culverts, 

and the roadway is overtopped at 14 of those culverts. Thus, overtopping flow at 

roadways can be an impediment to vehicular and pedestrian traffic, including emergency 

vehicles. 

A flow split at Balboa Wash and Fountain Hills Boulevard allows runoff to flow t o  

Oxford Wash, thereby increasing flood depths in Oxford Wash. That area is near the 

confluence of Balboa Wash and Oxford Wash. The buildings near that confluence area are 

surrounded by floodplains (Zone XI, thus limiting ingress and egress during flood events. 

There is one fire station within a Zone A floodplain, one sewage lift station within a 

Zone AE floodway and three private residential structures on the fringe of a Zone AE 

floodway. 

There are ten buildings within a Zone X designation that will be surrounded by flood 

waters during a 1 00-year flood. 

The emergency spillway of Dam 4 would operate during the 100-year flood. The 

area downstream of the spillway is comprised of athletic event bleachers and athletic 

fields. 



SECTION 4: FLOODPLAIN MANAGEMENT APPLICATIONS 

A prime purpose of the National Flood lnsurance Program is to encourage state and 

local governments to  adopt sound floodplain management programs. This study, therefore, 

includes a flood boundary map designed t o  assist communities in developing sound 

floodplain management measures. 

This study has been performed t o  meet the standards of the National Flood 

lnsurance Program as defined by the Flood lnsurance Study Guidelines (Reference 6). 

4.1 Flood Boundaries 

In order t o  provide a national standard without regional discrimination, the 100-year 

flood has been adopted by the Federal Emergency Management Agency (FEMA) as the 

base flood for purposes of floodplain management measures. The boundary of the 100- 

year flood has been delineated using flood elevations determined at each survey cross 

section; between survey cross sections, the boundaries were interpolated using contour 

information from the topographic maps wi th  contour intervals of 2 feet. 

The boundary of the 100-year flood is  shown on the Floodplain and Floodway Maps 

(bound separately). 

4.2 Floodways 

A floodway is used as a floodplain management tool t o  show the effect of 

encroachment within the floodplain, without increasing the flood depth more than 1 foot, 

and without producing hazardous velocities. Examples of encroachment are structures, 

including walls, fences, or buildings, and fill materials. The 1 foot or less rise in flood 

depth i s  according to  Federal standards. The floodway must be kept free of encroachment 

so that the 100-year flood can be safely conveyed. 

The floodways shown in this study are based upon equal-conveyance reduction on 

each side of the floodplain, so that a particular property on one bank is not favored over a 

property on the other bank. Floodways are shown for all of the washes within the study 



area as coincident with the 100-year floodplain, wi th two exceptions: Ashbrook Wash 

upstream of Hampstead Drive, and Oxford Wash between Fairlynn Drive and Greenhurst 

Avenue. The floodways are shown coincident wi th the floodplain (exceptions noted) 

because of steep channel banks, the presence of platted drainage easements for the 

washes. and for floodplain management purposes. The standard Floodway Tables are 

contained in Section 4.7 of TDN, with index tabs for each wash. 



SECTION 5: INSURANCE APPLICATION AND CRS SUMMARY 

For flood insurance rating purposes, flood insurance zone designations are assigned 

t o  a community based on the results of the engineering analyses. Those zones are as 

follows: 

Zone A: Zone A is the flood insurance rate zone that corresponds to  100-year 

floodplains that are determined in the Floodplain Delineation Study by 

approximate methods. No base flood elevations or depths are shown within 

this zone. 

Zone AE: Zone AE is the flood insurance rate zone that corresponds to  100-year 

floodplains that are determined in the Floodplain Delineation Study by 

detailed methods. In most instances, whole-foot base flood elevations 

derived from detailed hydraulic analyses are shown at  selected intervals 

within this zone. 

Zone AH: Zone AH is the flood insurance rate zone that corresponds to the areas of 

100-year shallow flooding (usually areas of ponding) where average depths 

are between 1 and 3 feet. The base flood elevations derived from the 

detailed hydraulic analyses are shown within this zone. 

Zone AO: Zone A 0  is the flood insurance rate zone that corresponds to  the areas of 

100-year shallow flooding (usually sheet flow on sloping terrain) where 

average depths are between 1 and 3 feet. Average whole-foot depths 

derived from the detailed hydraulic analyses are shown within this zone. 

Zone X: Zone X is the flood insurance rate zone that corresponds to  areas outside 

the 100-year floodplain, and areas of 100-year sheet flow flooding where 

average depths are less than 1 foot, areas of 100-year stream flooding 

where the contributing drainage area is less than 1 square mile, or areas 

protected from the 100-year flood by levees. No BFE's or depths are shown 

within this zone. 



SECTION 6: OTHER STUDIES 

There are no other significant published flood studies of record for the study 

washes. 

Flood Delineation Study 

This study is authoritative for the purposes of the flood insurance program, and the 

data presented herein depict the 100-year floodways and floodplains for Fountain Hills 

North. 



SECTION 7: LOCATION OF DATA 

The majority of data generated by this Study is contained in the Technical Data 

Notebook (TDN), which is part of this report. Any other survey, hydrologic, hydraulic, and 

other pertinent data used in this study may be obtained from the Flood Control District of 

Maricopa County, 2801 West Durango Street, Phoenix, Arizona 85009. 
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