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The Flood Control District of Maricopa County (FCDMC) contracted with CH2M HILL in 
June 2001 to complete the Carefree Drainage Master Plan (DMP) study (FCD Contract No. 
2000C037). The Carefree DMP study area encompasses the entire Town of Carefree 
including the Unnamed Central Tributary to Cave Creek (UCTCC). The original scope of 
work for the study entailed floodplain analyses for the UCTCC between Terravita Way and 
Cave Creek Road as well as other reaches of other washes. 

During the development of the Technical Data Notebook, multiple flow splits were 
discovered between Terravita Way and Cave Creek Road on both the North and South 
branches of the UCTCC in an area between two major washes that was not mapped 
topographically. Originally the flow split was thought to be confined to the two major 
washes but it was evident from the modeling that there may be properties located within 
the floodplain within the unmapped area between the washes. It was mutually agreed by 
CH2M IIILL, the Flood Control District, and the Town of Carefree to remove this portion of 
the floodplain mapping from the FEMA submittal until such time as the remainder of the 
area could be mapped and analyzed, allowing for a complete picture of the flooding and 
flow splits to be determined. 

This addendum was then developed to disclose the results of the floodplain mapping 
downstream of Terravita Way. This mapping is for informational purposes only and is not 
intended to be submitted to FEMA or in any way represent a regulatory floodplain. 

Based on this floodplain mapping, 14 homes and one vacant lot are located within the 
floodplain. The 14 homeowners were notified and elevation certificates were prepared for 
each home. 

The study documentation included in this addendum is listed in the Addendum Contents. 
Due to the incomplete nature of the topographic mapping the results of the study included 
in this addendum should be used with caution. 
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SECTION 1 

Flow Splits Summary 

There are numerous flow splits and islands in the Unnamed Central Tributary to Cave 
Creek model. Islands were only excluded from the mapped floodplain if they were more 
than 1 foot above the calculated water surface elevation. 

Detailed analysis and calculations were performed at all flow splits using Haestad computer 
software. Documentation and explanation of methodology at each flow split is included in 
this Carefree Drainage Master ~ f a n  Technical Data ~otebbok ~ddendum-. A general 
description of each flow split is presented below. 

1 .I Downstream of Terravita Way 
The North and South Branch of the Unnamed Central Tributary to Cave Creek diverge 
downstream of Terravita Way. The channel thalweg for the North Branch is approximately 
2 feet lower than the channel thalweg for the South Branch. Consequently, the water surface 
profile for the North Branch is also approximately 2 feet lower than the water surface profile 
for the South Branch. 

Using the previous flows, it was calculated that 61 cfs spilled over the south branch into the 

0 north branch. The new flows at this location are much lower and as a result, there is no flow 
"spilling" back into the north branch from the south branch. 

1.2 Scottsdale Health Center 
A flow split was calculated upstream of the Scottsdale Health Center, which was based on 
the previous flows. This split was calculated to be 61 cfs. However, the updated flows are 
much lower and this split does not occur anymore. The flow that now arrives upstream of 
the Health Center is 576 cfs, which is lower than the 602 cfs that was previously calculated 
with the flow split. 

The Health Center is located at a topographical high point at the diversion. The amount of 
flow diverted around this facility was determined by the percentage of cross sectional area 
of flow on each side of the diversion plus a 10 percent margin of error as a factor of safety. 
With the factor of safety factored into the analysis, approximately 400 cubic feet per second 
(cfs), will continue north, and 233 cfs will travel south around this structure. 

1.3 Los Reales 
A box culvert exists on Los Reales Drive that is under-sized for the 100-year event. 
Approximately 2,228 cfs arrives at the culvert crossing. Of the 2,228 cfs arriving at the 
culvert, 1,480 cfs will be conveyed through the culvert, and 748 cfs will overtop the 

0 roadway. Out of the 748 cfs overtopping the roadway and based on the percentage of cross 



1.WLOW SPLITS SUMMARY 

sectional area occupying key segments of the roadway overtopping profile, approximately 
494 cfs will be diverted to the south, and 254 cfs will continue to the north. 

1.4 Carefree Mountain Drive 
A flow split exists on the Unnamed Central Tributary to Cave Creek - Diversion Branch 
immediately upstream of Carefree Mountain Drive. A total of 494 cfs arrives at this 
diversion during the 100-year event based on flow splits at the Scottsdale Health Center and 
Los Reales. The portion of the discharge split flows to the north, rejoining the Unnamed 
Central Tributary to Cave Creek - North Branch, while the flow diverted to the south flows 
towards Cave Creek Road. 

A topographic high point exists as the diversion which influences the diverted flow 
amounts. Based on the total flow of 494 cfs and the percentage of cross sectional area that 
the discharge occupies on either side of the diversion, approximately 437 cfs continues to the 
north and 57 cfs flows to the south. A more precise understanding of where the 57 cfs 
actually flows to can be determined once the topographic map section separating the North 
and South Branches is obtained. 



SECTION 2 

• Levees and Dikes 

An unengineered berm system was constructed on the southern branch of the Unnamed 
Central Tributary to Cave Creek. The berm is approximately 6-feet high, approximately 100- 
feet long and begins just upstream of a masonry wall that is located parallel to the main 
channel. The berm is constructed of compacted, noncohesive soil, and is subject to failure 
during flooding events. Additionally, this berm will be flanked by the approaching width of 
the flow, increasing the chance for failure or partial failure. Therefore, this area was 
modeled with the berm geometry in place, but not containing any flow behind it. The 
terrain immediately north of this berm is lower than the adjacent river thalweg and, 
consequently, the hydraulic model will automatically assume this lower area is to be part of 
the overall cross section'conveyance. Since it is known that the berm will initially prevent 
flow from entering along the north side during a large flow event, the model was adjusted 
to confine the flow to the south side of the berm. 

2.1 Medical Center near Carefree Highway and 60th Street 
An unengineered berm system was constructed on the property located at the southeast 
comer of Carefree Highway and 60" Street on the Unnamed Central Tributary to Cave 
Creek. During a 100-year flood event, the location of flooding will be dependent on the 
performance of this berm system. The medical center building, located to the north of the 
berm system, exists at a lower elevation than the surrounding wash and is subject to 
inundation by floodwaters. 



SECTION 3 

0 FIS Draft Data 

Table 1 contains the Summary of Discharges for the Draft Field Investigation Study (FIS) 
data. 

TABLE 1 
Summary of Discharges for the Draft FIS data 

Flooding Source and Location 

Drainage Area Peak 
Discharge 

(cfs) 

Unnamed Central Tributary to Cave Creek - South Branch 

At River Mile 0.0151 above Cave Creek Road 2.58 566 

Unnamed Central Tributary to Cave Creek - Diversion Branch 

At River Mile 0.0241 NIA 894 

3.1 Flood Elevations 
Table 2 contains the Draft FIS Data. 

Cross Section 

0.8848 

0.8582 

0.8342 

0.8062 

0.7874 

TABLE 2 
Unnamed Central Tributary to Cave Creek 

Flooding Source Base Flood Water Surface Elevation 



TABLE 2 
Unnamed Central Tributary to Cave Creek 

Flooding Source 

Cross Sectlon Dlstance 

Base Flood Water Surface Elevation 

Regulatory Q Velocity Depth 
(Feet NGVD29) (Cfs) (fPs) (feet) 



3.GFIS DRAFT DATA 

Cross Sectlon Distance 

TABLE 2 
Unnamed Central Tributary to Cave Creek 

Regulatory Q 
(Feet NGVD29) (ds) 

2132.55 576 

2129.79 576 

2127.06 576 

2125.45 576 

2122.19 576 

2119.48 576 

21 16.08 233 

2113.10 233 

21 10.87 233 

2107.09 233 

2102.28 233 

2096.64 233 

2092.96 233 

2091.87 576 

2068.19 576 

2083.63 576 

2080.40 576 

2077.22 576 

2071.71 576 

2066.77 576 

2061.85 576 

2057.73 576 

2052.36 576 

2047.42 566 

2044.53 566 

Flooding Source 

Veloclty Depth 
(fPs) (feet) 

3.80 1.41 

3.64 1.41 

3.87 1.31 

Base Flood Water Surface Elevation 



TABLE 2 
Unnamed Central Tributary to Cave Creek 

Floodina Source Base Flood Water Surface Elevation 

Cross Section Distance Regulatory Q Velocity Depth I (Feet NCVD29) (cfs) (fPs) (feet) 
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Unnamed Central Tributary to Cave Creek 
From R.S. to R.S. Discharge Flow Equation Source 

North Branch 

0.8848 2092 =CP84 
CH2M HILL, Carefree DMP, 
Data Collection Report, 03/04 

0.8582 to 0.8062 2092 =CP84 
CH2M HILL, Carefree DMP, 
Data Collection Report, 03/04 

0.7698 to 0.7352 
Add 35% of (CP7879- CH2M HILL, Carefree DMP, 

2168 CP84) Data Collection Report, 03/04 

0.7098 to 0.653 
Add 9% of (CP7879 - CH2M HILL, Carefree DMP, 

1775 CP84) - 494 cfs diversion Data Collection Report, 03/04 

0.6303 to 0.4575 
Add 16% of (CP7879- CH2M HILL, Carefree DMP, 

1810 CP84) Data Collection Report, 03/04 

0.4484 to 0.3036 
Add 20% of (CP7879- CH2M HILL, Carefree DMP, 
CP84) Data Collection Report, 03/04 

0.2756 to 0.2185 
=Diversion Returns, CH2M HILL, Carefree DMP, 

2271 CP7879 - 57 cfs Data Collection Report, 03/04 

2360 =CP77 - 57 C ~ S  
CH2M HILL, Carefree DMP, 

0.1625 to 0.0866 Data Collection Report, 03/04 

0.0663 to 0.039 2443 =CP89 - 57 cfs 
CH2M HILL, Carefree DMP, 
Data Collection Report, 03/04 

0.01 46 2462 =Flow at Culvert 6 
CH2M HILL, Carefree DMP, 
Data Collection Report, 03/04 

South Branch 

0.8919 to 0.7028 562 
= Flow Split at Terravita CH2M HILL, Carefree DMP, 
way Data Collection Report, 03/04 
Diversion, refer to memo 

0.6835 233 
CH2M HILL, Carefree DMP, 

"lit at Scottsdale Data Collection Report, 03/04 
Health Center" 

0.4631 to 0.0151 
= Flow Split at Terravita CH2M HILL, Carefree DMP, 

562 way Data Collection Report, 03/04 
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CH2MHILL Subject: Survey Report 
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MARICOPA COUNTY JXOOD DISTRICT 
CAREFREE FINISH FLOOR ELEVATIONS 

The above listed finish floor elevations are NGVD29 datum. 
I, Alan D. Reece, do hereby certify that the data shown meets 
the accuracy of 3d Order leveling per FEMA Manual 37, and 
is correct and accurate to the best of my knowledge and belief. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,200E 

Important: Read the instructions on pages 1 - 7. 
SECTION A. PROPERTY OWNER INFORMATION I Fa h s u m  m y  Jse: 

.LDI~G OWNER'S NAME 1 Polcv Number I 
CITY STATE ZIP CODE -. . . - - - - - - -  

Carefree AZ 85331 
PROPERTY DESCRIPTION (Lot and Block Numbers, Tax Parcel Number. Legal Description, etc.) 
Lot 4, Carefree Mountain Estates Unit One 211-28-237 
BUILDING USE (e.g., R&dal ,  Nm-residential. Addiim, Accessory, etc. Use a Comments area, if necessary.) 
Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZOMAL DATUM: SOURCE: X GPS Fype): 
1 ##"- W - ##.##' M. ##.#####? I7 NAD 1927 X NAD 1983 USGS Guad Man n Other: 

. -  
812. Is the building lccated in a Coastal Banier ResourcesSystem (CBRS) areaor Othenvise ~mtected ~ r e a  ( ~ P A ) ?  Y ~ S  X No Designation Date- 

SECTION C - BUILDING ELWAION INFORMATION (SURVEY REQUIRED) 
kilding eleva6m are basedon: Constdon Drawings* 17 Building Under Const~ctiMu' X Finished C o n s t M  
'A new Elevation Cernkate will be required when wnslrwkn of the building iscomplete. 

. Mlding Diagram Number :! (Select the buikling diagram most similartothe building for which this cettificate is being completed -see pages 6 and 7. If nodiagram 

- - - - 
33"47'59.20" N 11 l057'08.43" W 

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

accuraleiy representsthe bilding, provide asketch orphdqmph.) 
C3. Elevations-ZonesA1-A30, AE, AH, A (rith BFE), VE, Vt-V3, V (rith BFE), AR, AWA, AWAE, AWA1430, AWAH, AWAO 

Cwnplete Items C3:ai below according to the building diagram specified in Item Q. State the datum used. If the datum is different fmm the datum used for the BFE in 
Section 0, convert the datum to that used for the BFE. Show Seld measurements and datum mnversioncalculation. Use the space prwided or he  Comments area of 
Seclion D M SecSon G, as appropriate, todacumentthe datum conversion. 
D a t u m m  CawersMCwnments- 
Elevation reference mait used R M D c e s t h e  elevation reference mark used appearon the FIRM? X Yes 17 No 
X a)Top of bottom Rmc Qnduding basement orendmure) 2111.79R 
O b) Top of next higher Rwr -.-n.(m) 
O c) Bottom d lowest hoiizontd strwtural member (Vmes only) - . t . (m) 
O d) Attached garage (top of slab) -. -fi.(m) 
O e) Lowest elevation d machinely andlor equipment 

sewking the building (Describe in a Comments area) -.-ft.(m) 
X 9 Lowest adjacent (finished) grade (LAG) 2110.71 fL 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFiCATION 
This certification is lo be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
I certi/y that the information in Sections A, B, and C on this certificate represents my best efforts to interpret the data available. 

81. NFlPCOMMUNIP(NAME& COMMUNINNUMBER 
Carefree, Town of 040126 

I understand that any false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001. 
CERTIFIERS NAME Alan D. Reece LICENSE NUMBER RLS 25396 

I n E  Associate Vim President COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Sheet Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

02. WNTY NAME 
Maricopa 

FEMA Form 81-31, January 2003 See reverse side for continuation. Replaces all previous editions 

EL3 STATE 
AZ 

8.I. MAP AND PANEL 
NUMBER 

04013C0815 
B10. Indicate the scurce ofthe Base Fkcd Elevation (BFE) dataor base Rood depth entered in 09. 

FIS Profile FIRM Community Determined Other (Describe): - 
Bll.  Indicate the elevation datum used for the BFE in 09: X NGVD 1929 NAVD 1988 Other Pesclibel: 

07. FIRM PANEL 
EFFECTIVEREVISED DATE 

July 19,2001 
&.SUFFIX 

H 
88. FLWD ZONE(S) 

x 
53. FIRM INDEX DATE 

April 15,1998 

69.8ASE FLOOD ELEVATiCN(S) 
(Zaw AO. use deph drkdng) 

2111.89 



Check here if attachments 

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 
FcfZone A0  andzone A (without BFE), complete Bems E l  thrwgh E4. If the Eievahn Certificate is intended for use as supporting information for a LOMA or LOMR-F, 
Section C must be completed. 
El. Building Diagram Number -(Select the building diagram most similar tothe building for a i c h  this cerfiiicate is being completed -see pages 6 and 7. If no diagram accurately 

represents the building, provide asketch or photograph.) 
E2. The top d h e  bottom Rmr bnduding basement or enclosure) of the building is - R.(m)-in.(cm) above M below (chedtcne) the highest adjacent grade. (Use 

natural grade, il avaiiahle). 
E3. For Building Diagrams MI with openings (see page 7),the next highertooror elevated Rmr (elevation b) d the building is -ft.(m) jn . (wn)  above the highest adjacent 

grade. Complete items C3.h and C3i on front d form. 
E4. The top d We platform of machinely andlor equipment servicing the building is - R.(m)-in.(cm) above or Mow (check me) the highest adjacent grade. (Use 

natuml grade, if available). 
E5. Forzone A0  onlv: if no Rood deoth number is available. is the too dthe bonm floor elevated in acmrdance ~ the m u n i W s  Rood~lain manaaement ordinance? 

I 

Yes ~b ~ n k n o i  The loca offiad m.srcer~yf;I~s rdormanon tn SmonG 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTlflCATION 

The properm omerorohnefs amonzed represenlabe w o  m p l e ~ e s  W o n s  A, B. C (terns C3 h and C3 onty], and E for Zonc A (wthod a FEMAiss~cd or cornrnlm(h/- 

CITY STATE ZIP CODE 

. . 
issued BFE) or Zone A0  must sign here. The statements in Secfrons A, 8, C, and E are wred to the best of my koodedge. 

PERNOWNER'SOR OWNER'S AMHORIZED REPRESENTATIVE'S NAME 

ADDRESS C I N  STATE ZIP CODE 

CqmyNAICNunber 

SIGNATURE DATE TELEPHONE 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTlflCATION (CONTINUED) 

y both sldesof his Uevabm Celbficate for (1) m m u n t y  official, (2) Insurance agentlwmpany, and (3) bulldlng owner 

COMMENTS 

COMMENTS 

I I I I 
67. This permit has been issued for: New CMlstNclion Substantial lmprwement 
GB. Elevath of as-built lowest Rmr Qnclcding basement) dthe building is: -. -fi.(m) Datum: - 
G9. BFE or Qn h e  AO) depth d W i n g  at the building $ite is: -.-k.(m) Datum: 

LOCALOFFICIAL'S NAME TITLE 

Check here i f  attachments 
SECTION G - COMMUNllY INFORMATION (OPTIONAL) 

The local ofkid who is authorized by law or ordinance to administerthe wmmunit)isRoodplain management ordinance can mp le te  Sections A, B, C (or E), and G oi this Elevation 
Cetbkate. Complete the applicable item(s) and sign below. 
GI. The informakm in Section C was taken from other dccumentation thal has been signed and embossed by a licensed sulveyor, engineer, or architect who is aulhorized by state 

or local law tocerbfy e levah informa6on. (Indicate thesource and date dthe elevation data in the Cwnments area below.) 
G2. Acommunity offidal completed Section E lor a building located in Zone A ( w h i i l  a FEMA-issued or wmmunityissued BFE) orzone AO. 
G3. The fdlowing infonation (Items G4G9) is provided for mmunity floodplain management purposes. 

COMMUNIN NAME TELEPHONE 

GA. PERMITNUMBER 

DATE 

Check here if attachments 

FEMA Form 81-31, January2003 Replaces all previous editions 

G5. DATEPERMITISSUED G6. DATECERTIFICATEOFCOMPUANCVOCCUPANCY ISSUED 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31, ZOO! 

carefree AZ 85331 
PROPERN DESCRIPTION (Lot and Block Numbers, Tax Parcel Number, Legal Description, etC.1 
Lot 6, Carefree Mountain Estates Unit One 211-26-239 
BUILDING USE (e.g., Residmat, Non-residential, Addition, AccessMy, etc. Use a Comments area, if necessary.) . . 
Residential 
LATlTUDEiLONGlTUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS Fype): 
( ##'- ##' - ##.##' or ##.#####? NAD 1927 X NAD 1983 USGS Quad Map (hher: - 

Bll.  lndicate the elevaSondatum used forth BFE in 09: X NGVD 1929 NAVO 1988 other (Describe): - 

Carefree, Town of 040126 

'A ne i~ l eva th  Certificale will be required when c m ~ m  of h e  buildingisoncMy,lete. 
Building Diagram Number1 (Select the building diagram most similar tothe building for mich this cerSfcate is being completed -see pages 6 and 7. 11 nodiagram 
accurately representsthe building, provide a sketch or photograph.) 

C3. Elevahs-Zmes Al-AD, AE, AH, A (vdh BFE), VE, Vl-VD, V (vdh BFE), AR, AWA, AWAE, AWAI-AD, AWAH. AWAO 
Complete Items C3:ai below amding tothe building diagram specified in Item C2. State the datum used. If the datum is different fmm the datum used for the BFE in 
SecSon B, conved the datum tothat used for the BFE. Show field measurements and datum convenion calculalion. Use the space provided or the Comments area of 
Section Dor Section G, as appropriate, to document hedahm conversion. 
Datum= ConveMComments - 
Elevalion reference m & f f i e d R M E c e s  the elevaSon reference ma& used appear on the FIRM? X Yes No 

2105.78 ft X a)Top of bottom floor (induding basement or endcsure) 
O b)Topof next higher floor -. -fi.(m) 
0 c) Bottom d lowest holizmtal s tWra l  member (Vzmes mly) -.-fi.(m) 
O d) Attached garage (top of slab) -. -fi.(m) 
O e) Lowest elevaSm d machineiy andlor equipment 

se~icing the building (Describe in a Comments area) -. -fi.(m) 
X I) Lowest adjacent (finished) grade (LAG) 2104.50 ft 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTlFlCATION 
This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
I cedifv that the information in Sections A, B, and Con this cedificate represents my best effods to interpret the data available. 
I undektand that any false statement may be punishable by fine orimp~isonment under 18 U.S. Code, section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

B9. W E  FLOOD EWATDN(S) 
(Zm AO, us? deph d W i )  

2106.~1 

FEMA Form 81-31, January 2003 See reverse side for continuation. Replaces all previous editions 

010. Indicate thesource of the Base Fkcd Elevation (BFE) data or base flood depth entered in 89. 
FIS Pmfile FIRM Communjty Determined other (Describe): - 

@8. FLOOD ZONE(S) 
x 

B7. FIRM PANEL 
ERECTIVURNISED DATE 

July 19,2001 
BG. FIRM INDEX DATE 

&ril15,1998 

84. MAP AND PANEL 
NUMBER 

04013CC815 
85.SUFFIX 

H 



I 
CITY STATE ilPCODE CanpanyNAlCNwnber 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION (COKIINUED) 

both sldesof thls Elevat~on Cemficate for (1) canmunny offictal, (2) Insurance agenvwmpany, and (3) bu~ld~ng owner 

COMMENTS 

a Check here if attachments 

SECTION E - BUILDING ELEVATION INFORMATION(SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 
ForZone A0 andzone A (~lhout BFE), complete Items El  thrcugh E4. If the Elevaton Certikate is intended for use as supporting infomaem for a LOMA or LOMR-F, 
Section C must bempleted. 
El.  Building Diagram Number -(Select the building diagram most similar tothe building for vdkhUiscertifcateis bemg cwnpleted-see pages 6 d 7 .  n no diagram accumteiy 

represents the hikling, provide asketch or photograph.) 
E2. The top dthe bottom Rm (including basement or endmure) of the building is -R.(m) in.(cm) above or Mow (check me) the highest adjacent grade. (Use 

natural grade, if available). 
E3. For Building Diagmms 68 wilh apenings (see page 7), the next higher Boor or elevated Roor (elevation b) of the building is - R.(m) -in.(cm) above the highest adjacent 

grade. h p l e t e  items C3.h and C3.i on fronl dfonn. 
E4. The top of the plaiionn of machinery d o r  equipment semking the building is -ft.(m) -in.(cm) above or below (checkme) the highest ascent grade. (Use 

natuml grade, tavailable]. 
E5. For Zone A0 onk: If no Rccd deoth number is available. is the t w  of the bottcin Roor elevated in acmrdance with the wmmuniNs flood~lain manaaement ordinance? 

Yes 0 hb ~ n &  The lOwl o k  a m s t  cemQ h s mnlonn3Lon n Secbon G 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 

The propedyomr o r m e l s  alnonzea represenwbve wnocanp etes Smons A. 8, C (terns C3 h and C3 on'yl, anq E lor ZoneA (Hmhol a FEMAissued or mm-n ty -  
lssued BFE) or Zone A0 must slgn here. Thestatemenfsm Sedlons A, B, C, andEare conecf to the bestofmy kmuledge. 

PERTY OWNER'S OR OWNERS AUTHORIZED REPRESENTATIVE'S NAME 

CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

Check here 1 attachments 
SECTION G - COMMUNITY INFORMATION (OPTIONAL) 

The local official &is auhrized by law or ordinawe to administer the wmmunivs RRoodplain management ordinance can complete Sections A, B, C (or E), d G ofthis Elevation 
Certifcale. Complete the applicableitem(s) andsi~"  below. 
GI. The informdon in Section C was taken from other documentation that has beensigned and embossed by a licensed sulveyor, engineer, or architect who is authorized by state 

or lacal lawtocew elevation information. (Indicate theswrce and date of the elevation data in the Comments area below.) 
G2. AcommuniP/oKcid completed Section E for a building located inzone A (withouta FEMA-issuedor commu~P/4ssuedBFE)orZone AO. 
G3. The fdlowing infonation (Items G469) is prwdedlorwmmun~floodplain management purposes. 

G4. PERMITNUMBER ( G5. DATE PERMIT ISSUED I G6. DATECERTlFiCATEOFCOMPLlANCVOCCUPANCY ISSUED 
I I I 1 
G7. This penit has been issued for: New COmtruclion Subslantid Improvement 
G8. Elevaeon of as-buiklowest Roor (including basement) of the building is: -. -R.(m) Datum: - - - 

G9. BFE or (inzone AO) depth d kcding at the buiklingsite is: -. -t.(m) Datum: - 
LOCALOFFICIALS NAME TITLE 

COMMUNITY NAME TELEPHONE 

DATE 

Check here if attachments 
FEMA Form 81-31, January 2003 Replaces all previous editions 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,200E 

Imnnrf~nt! Read the indr~tcfinnr on n a m  1 -7 .. . . - . -. . .. . - - . - . . . - - - - - -. . - - . . - - - . . . 
SECTION A- PROPERN OWNER INFORMATION 1 FahsumnceCanpanVUse: 

IIIIU~ING OWNER'S NAME I Pdcv Number I 

. . 1 

B10. Indicate the sourced the Base Flwd Elevafion (BFE) data or base flood depth entered in 89. 
FIS Profile FIRM Community Determined Other (Describe):- 

E l l .  Indicate the elevafion dalum used lorthe BFE in B9: X NGVD 1929 n NAVD 1988 n Other (Describel: 

Carefree A2 85331 
PROPEFIR DESCRIPTION (Lot and @kck Numbers. Tax Parcel N u m b ,  Legal Descriptim, etc.) 
Lot 11, Carefree Mountain Estates Unit One 211-28-244 
BUILDING USE (e.g., Residen4jal, Nm-residential, Addition. Accessoty, etc. Use a Comments area, II necessary.) 
Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS (Type): 5 
( ##'- #W - ##.##" or ##.#####? NAD 1927 X NAD 1983 USGS Quad Map 0Gther:- 
33'48'04.52'' N 11 1°57'10.96" W 

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

- . -- 
612 Is b e  b. lo ly  l ~ a l e d  in a Coasra Earner Restxrces System (CBRS) area or O ~ l e ~ n s e  Pro:ccted ~ r e a  ( O P A ) ~  Y& X b Des gndm Dare- 

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED) 

EI.NFIPCOMMUN~P~NAME& COMMUNINNUMBER 
Carefree, Town of 0401 26 

A 1 .  Building elevalions are based on: Constncbon Drawings' Building Under Const~ction' X Finished Consttwtion 
'Anew Elevation Cehficate will be required whenconstruction of the building is complete. 

Building Diagram Number Z (Select the building diagram most similarto the building for vhich his cehiicate is being completed -see pacles 6 and 7. If nodiagram 

02. COUNlYNAME 
Maricopa 

- - . . . - 
amrately represents he  building, provide a sietchor phatcgraph.) 

C3. Elevatians -Zones Al430, AE, AH, A (v& BFE), VE, Vl-V30, V (vhh BFE), AR, AWA, AWAE, AWA1-A30, AWAH, AWAO 
Canplete Items C3:ai below accolding tothe building diagram specfiedin Item C2. State the datum used. If the datum is differenlfromthe datum wed forthe BFEin 
Section 6, w e l t  thedatum tothat used for the BFE. Show field measurements and datum conversion calculadon. Use the space provided or the Comments areaol 
Section D or Sedion G, as appropriate, todocument the datumconversion. 
Datum CMlversiodhmenls - 
Elevation reference mark used -120s the elevation reference mark used appear on the FIRM? X Yes No 
X a) Topof bonm flmr (nduding basement or endmure) 21M.201t 
o b) ~cp  of ned higher floor -. -n.(m) 
CI c) Botlmollowest harizontal stluctural member (V zones only) -.-fi.(m) 
O d) Attached garage (top of slab) -. -fi.(m) 
0 e) Lowest devafion d machinely andor orequipment 

This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
I cerlily that the information in Sections A, 6, and C on this cerliflcate represents my best efforls to interpret the data available. 

63. STATE 
AZ 

I understand fhaf any false sratemenr may be punrshaole oy frne or rmpnso,lmenr ~noer  I 8  u S Code, Sccf!on 1001 . - -- 
CERTIFIERS hAME Alan D. Reece LICEhSE NJMBER RLS 25396 

B9. EASE FLKJDELEVATlON(S) 
(ZmA0,use deph d W y )  

2103.31 

BQMAPANDPANEL 
NUMBER 

0401X0815 

IRE Associate Vice President COMPANY NAME AZTEC 

CITY STATE ZIP CODE - - 

3747 East Gmw Street Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

6/12fzMJ3 602-451-0402 

FEMA Form 81-31, January 2003 See reverse side for continuation. Replaces all previous editions 

EL5. SUFFIX 
H 

BG. FIRM INDEX DATE 
A~riI15.1998 

67. FIRM PANEL 
EFFECTWE/R&iSEDDATE 

JU~V 19.2001 
BB. FLCXIDZONE(S) 

X 



I 
CllY STATE ZIP CODE Company NAlCNunloer 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION (CONllNUED) 

y both s~des of th~s Elevation Cedkate for (1) commuMyofiaal, (2) Insurance agenvmpany, and (3) build~ng owner 

COMMENTS 

Check here if attachments 
SECTION E - BUILDING ELEVATION INFORMAION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 

ForZone AOandZone A [withoul BFE), completeltems E l  thrcugh E4. iI the Elevation Celbificateisintended for use as suppomnginformation for a LOMA or LOMR-F, 
Section C must be completed. 
El. Building Diagram Number-(Select the building diagram most similar to the building for which this celbificate is being completed-see pages 6 and 7. If nodiagram accurately 

represents the buikling, pmvide a sketch or photograph.) 
E2. The top d the bollom Rm (including basement or endasure) of the building is - R.(m)-in.(cm) above or below (chedc one) the highest adjacent grade. (Use 

natural grade, if available). 
E3. For Building Diagmms MI with openings (see page 7), the next higher Roor or elevated Rcor (elevation b) af the hihling is -H.(m) -in.(cm) above the highest adjacent 

grade. Complete hems C3.h and C3.i on font of form. 
E4. The top d h e  pla110nn d machinew and101 equipment M n g  'he building is - R.(m) -in.(cm) a b e  M Mw (chedtone) the highest adjacent grade. (Use 

natural grade, il available). 
E5. ForZone A0 onlv: If no Rood de~th number is available. is the tcu cd the M o m  flwr elevated in acmrdance bith the communihis flood~lajn manaaement ordinance? 

Yes No U n h m  The local o#c,d mLst ccrbtq the mmlormaoon n Seaon G 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 

The pmpew omeror omers adhoued represenlawe hho compleles Senons A B. C (Ilms C3 h and C3 I W), ana E lor Zone A ( ~ b l O J 1  a FEMA~sslled or communw- . .  . 
issued BFE) or Zone A0 musl sign here. ~hestaternentsin %L%&A, 6, C, and Eare ~ i r e c t t o  U I ~  bestofmy&~edge. 

PERNOWNER'SOR OWNERS AUTHORIZED REPRESENTATIVE'S NAME 

ADDRESS ClTY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

Check here if attachments 
SECTION G - COMMUNITY INFORMATION (OPTIONAL) 

The local oficial who is authorized by law or oldinam to administerthe community's floodplain management ordinance can complete Sec60nsA B, C (or E), and G dthis Elevation 
Cemkate. Complete h e  applicable item[s) and sign below. 
GI. The informdon in S&on C was takenfrom otherdocumentation lhat has been sigwd and e m b e d  by a licensed suiveyor, engineer, or archkt who is amonzed by state 

or local law locerbfy elevah infomation. (Indicate thesource anddate of the elevation data in the Ccfnments area below.) 
62. A community offiial completed Section E for a building located in Zone A (bilholn a FEMA&ued ormmunity.issued BFE) or Zone AO. 
G3. The Idlowing informah (Items W 9 )  is prov'dedfwwmmunity foodplain management purpases. 

( GA PERMITNUMBER ( G5. DATEPERMIT ISSUED 1 G6. D A T E C E R T I F i C A T E O F ~ W X . ~ P P N C Y  ISSUED I 
I I I 
G7. This permit has been issued for: New Conststruction Substantial Improvement 
G8. Elevation of as-built lowest flwr (including basement) of the buiMing is: -. -R.(m) Datum: - 
G9. BFE or (in Zone AO) depb of Rooding at the building d e  is: -. - t(m) Datum:- 

LOCAL OFFICIALS NAME TITLE 

COMMUNIN NAME TELEPHONE 

COMMENTS 

Check here if attachments 
FEMA Form 81 -31, January 2003 Replaces all previous editions 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,200:  

carefree AZ 85331 
PROPERTY DESCRIPTION (Ld and Block Numbers. Tax Parcel Number, Legat Descliption, etC.) 
Lot 15, Carefree Mountain Estates Unit One 21 1-26-248 
BUILDING USE (e.g., Residenb'at, Non-residential. Add'mon, Accessq, etc. Use a Comments area, if necessaty.) . . 
Residential 
LATlTUDolONGlTUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS (Type): E K  
( #no- #W -##.#it" or ##.#####? NAD 1927 X NAD 1983 USGS Quad Map M e n  - 

B1 1. k c a t e  the eleva6ondaG used forthe BFE in 89: X NGVD i9'2 NAVD 1988 Other(Describe): - 

Carefree, Town of 040126 

812 Is tne b.. Id ng l c c w  n a Ccas~al Bamer Reso.,rces System (CBRSJ area or h e w e  Pmtencu Area (OPA,? Yes X No Desgn3lon Date- 

SECllON C - BUILDING ELEVATION INFORMAllON (SURVEY REQUIRED) 
C1 Bu d ng e evailons are based on Consllucam Drawngs' B.ld ng Under Constmon' X Finshed CwtluMn " - 

'A new Elevation Cei46catewill be required when constdonofthe building iscomplete. 
Building Diagmm Number 1 (Select the building diagram most similartothe building for which hiscetlificate is being completed -see pages 6 and 7. If nodiagram 
accurately representsthe building, pmvide a sketch or photograph.) 

C3. Elevations-ZanesA1-A30, AE, AH, A (with BFE), VE, V1-V30, V (with BFE), AR, AWA, AWAE, AWA1-A30, AWAH, AWAO 
Complete Items C3:ai b e h  according tothe building diagram specified in Item C2. State the datum used. If Ihedatum isdifferent from the datum used for the BFE in 
Sechon B, m e l t  the datum to that used for the BFE. Show field measurements and datum conversion calwladon. Use the space provided or he  Comments areaof 
Section D or S d o n  G, as a~~ro~riate, to dccument thedatum crmvetsbn. 
Datum 29er?ifd&ments- 
Elevation reference m& used R M D c e s  the elevation reference mak used appear on the FIRM? X Yes No 

2092.69 ft X a) Top of bottom Roor (induding basement or endmure) 
O b)TopofnedhigherRooc -. -fi.(m) 
0 c) Bottom of lowest horizontal s t m r a l  member (V zmes oniy) -.-fi.(m) 
0 d) Attached garage (top of slab) -. -fi.(m) 
0 e) Lowest devatim cdmachinely andlor equipment 

servicing the building (Describe in a Comments area) -.-fi.(m) a X f) Lowest adjacent (finished) grade WG) 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION 

810, Indicate the sourced the Base Fkxd Elevation (BFE) data or baseRccd depth enteredin 09. 
FIS Pmfile FIRM IXI CommunW Determined 01her (Describe): - 

53. FLOOD ZONE(S) 
x 

B7.FIRM PANEL 
EFFECTlVVREVlSED DATE 

July 19,2001 

64. MAP AND PAN& 
NUMBER 

04013C0815 

This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
1 cerlifv that the rnformation in Sections A. 8, and C on this ceflificafe reoresents mv best efforls to interpret the data available. 

@9. BASEFLOOO ELEVATON(S) 
(Zone AO, use deph of m) 

2094.09 

1 undktand that any false statement may be punishable by fine orimpisonment inder 18 U.S. Code, ~ect ion 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS m96 

ffi. SUFFIX 
H 

ciate Vice Presiht COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix A2 85040 
SIGNATURE DATE TELEPHONE 

m m  60245404m 

WFIRM INDMDATE 
April 15,1998 

FEMA Form 81-31, January 2003 See reverse side for continuation. Replaces all previous editions 



Check here if attachments 

SECTION E - BUILDING ELEVATION INFORMATION [SURVEY NOT REQUIRED\ FOR ZONE A0 AND ZONE A lWlMOUT BFD 

I 

ForZone A0 andzone A (withoul BFE), complete Items E l  through E4. H the Elevation CeMcate is intended for use as supporting inlormatim for a LOMA or LOMR-F, 

CITY STATE ZIP CODE 

Sec6on C must be mpleted. 
El. Building Diagram Number -(Select the building diagram most similartothe building for which this certificate is being completed-see pages 6 and 7. If nodiagram accuralely 

represents the building, pmb4de asketch or photograph.) 
E2. The topof the bonom floor (including basemenl or endmure) o f h  building is - R.(m) jn.(cm) q above or below (checkone) the highest adjacent grade. (Use 

natural grade, if available). 
E3. For Building Diagmms 6-8 with openings (see page 7), the nexl higherhror devated floor [elevation b) of the building is -R.(m) jn . (an)  above the hjghest adjacent 

grade. Complete hems C3.h and C3.i on lrontdform. 
E4. The top d h e  plallonn ol machinelyand/or equipment se~cing the building is -H.(m)-in.[cm) [7 above or q below (check me) the highest adjacenl grade. (Use 

natural grade, if available). 
E5. ForZone A0 onb: If no f l d  depth number is available, is the tw, d the M o m  floor elevated in acmrdance with the mmuniNs floodolainmana4ementardinance? 

CarpanyNAlC Nunber 

I Yes No Lnmorm The bcal dk al mLst cerbiytns ~ n t o n n m  n Secnon G 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 

The pmpeny owwr or ormeis aJmonzed representme whocomp etes Smw A, B. C (Items C3 h and C3 oniyl, and E lor Zone A (mas a FEMA-wcd cr m J n  h, 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION (CONTINUED) 

both stdes of thls Eleval1~1GerMicatefor [ l )mmunty offiaal, (2) Insurance agenvmpany, and (3) bu~Mng owner. 

COMMENTS 

issued BFE) or Zone A0 must sgn here. The statements in Se&m A, B, C, and E are wmd to the besf of my kmdedge. 

PERTY OWNER'S OR OWNER'S AmHORIZED REPRESENTATIVES NAME 

ADDRESS CllY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

Check here I attachments 
SECTION G - COMMUNITY INFORMATION (OPTIONAL) 

Thelma! official whois aUdmrized bylawor oidinarce toadministerthe community's floodplain managemenl oldinence can complete Secbbns A, 8, C (or E), and G dthis Elevation 
C e w t e .  Complete the applicableitem(s) and sign below. 
GI. q The information in Section C was takenfrm otherdocumentation thal has been signed end embossed by a licensed surveyor, engineer, or architect who is auUmtized by state 

or lmal law tocei3iy etevalion infom6on. (Indicate thesource and date of the elevakm data in the Comments area below.) 
G 2 . D  A wmmunity official completed h t h  Efor a building lmted in Zone A (dhout a FEMA-issued or communiiyissued BFE) orzone AO. 
G3. q The f d M n g  information (Items G4G9) is provided fcroornmunity (Idplain management purposes. 

1 G4. PERMIT NUMBER I G5. DATEPERMiTlSSUED I ffi. DATE CERTlFICATEOFCOMWCVOCCUPANCY ISSUED I 

G7. This permit has been issued lor: 0 New Cons t t xh  Substantial l m p m e n t  
GB. Elevalion of as-builtlowesl floor Including basement) of the building is: -.-Urn) Datum: - 
G9. BFE or (in Zone AO) depth of Raoding atthe building ske is: -. -ff.(m) Datum: - 

LOCAL OFFICIAL'S NAME TITLE 

COMMUNITY NAME TELEPHONE 

DATE 

Check here if attachments 
FEMA Form 81-31, January 2003 Replaces all previous ed~tions 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 

O.M.B. No. 3067-0077 
Expires December 31,2005 I 

UlLDlNG OWNER'S NAME 
Russ W & Cindy S Metcane .- 
OC~ILOING STREET ADDRESS ( ldunna  ~ o f  ~ , ~ i t ,  ~ n t e ,  anclorB.dc! NO I on PO ROJTE ANDBOX NO I 
Carefree AZ 85331 
PROPERTY DESCRIPTION (Lot and Block Nurnbeffi. Tax Parcel Numbw, Leqal Descri~tion, etc.1 
Lot 10, Carefree Mountain Estates Unit One 211-28-243- 
DUILDIhG LSE (e g . Ros#denbal, Ncm ros donbal Admm Accessory, etc Uso a Cornmalts area d nccmaiy ) 
Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS (Type): 
( ##'- W - ##.##" or ##.#####4 NAD 1927 X NAD 1983 USGS Quad Map Other: - 
33"48'04.41" N 111°57'12.43" W 

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

1 81 NFlPCOMMUNIP/NAME&COMMUNlTYNUMBER I B2.COUNPINAME 1 83.STATE I 

I unde;srand lhar any lame sraremenf may be punrshabre by bnc or impnsonmenr "noer 18 U.S. Code. Secoon 1001 
CERTIF ERB hAME Alan D. Reece -ICENSETUMSER RLS 25396 

carefree, TOM of 040126 I Maricopa I Az 

iate Vice President COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix Az 85040 
SIGNATURE DATE TELEPHONE 

B4. MAP AND PANEL 
NUMBER 

04013C0815 

FEMA Form 81-31, January 2003 See reverse side for continuation. Replaces all previous editions 

Bt0. Indicate the swrce dthe Base Flood Uevation (BFE) data or base Rood depth entered in 09. 
FIS Profile FIRM IXI Community Determined Other (Describe): - 

B1 1. Indicate the elevahon datum used for the BFE in 09: X NGVD 1929 NAVD 1988 I7 Other (Describe)- 
812. Is the building located in a W a l  Buiier Resources System (CBRS) areaor Gthewise Pmtected Area (OPA)? Yes X No Designation Date- 

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED) 
C1. Building e l e v a b  are based on: Constdm Drawings' 0 Building Under Constluction* X bnished Constiwfbn 

Q 'A new Uevatbn Certificate will be required when mslwtion dthe buildngiscrmplete. 
Building Diagmm Number1 (Select the building diagram most similarto the building lor ihichthis certificate is being completed - see pages 6 and 7. 11 no diagram 
accurateiy represents h e  building, probide a sketch or photograph.) 

C3. Elevations-Zones A1-A30, AE, AH, A (a BFE), VE, V1-V30, V (with BFE), AR, ARIA, A~JAE, AWAl-A30, AWAH, AWAO 
Complete Items C3:ai below mrd ing  tothe building diagram spewfied in Item C2. State thedatum used. If the datum isdinerent fmm the datum usedfor h e  BFE in 
Secticr B, convelt the datum tothet used lorthe BFE. Show field measurementsand datum conversion calculation. Use the space providedorthe Comments areaof 
Section D or Section G, as appropriate, to bument thedatum canvelsicr. 
Datum NGVD 29versbdhments- 
Elevation reference mark used -120 the elevah'on reference ma& used appearon the FIRM? X Yes No 

2097.75 R X a) Topol boHomflcar (including basement or endmure) 
CI b) Topof next higher floor -.-fi.(m) 
U c) BoHmd lowest hobontal stnctuml member (Vzcnes only) -.-fl.(m) 

d) Attached garage (topolslab) -. -fl.(m) 
0 e) Lowest elevation of machinery andlor equipment 

servicing h e  building (Describe in a Comments area) -. -fl.(m) 
X fJ Lowest adjacent pnished) grade (LAG) 2095.86 ft 

This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
i celfily that the information in Sections A, 8, and C on this celfiflcate represents my best effofts to interpret the data available. 

BB. FLOODZONE(S) 
x 

89. BASE FLOOD EWATDN(S) 
@m AO. use depb ofbdng) 

209920 
&.SUFFIX 

H 
BG. FIRM INDEXDATE 

April 15,1998 

B7. FIRM PANEL 
EFFKXIVUREVISED DATE 

July 192M)l 



I IMPORTANT: In these spaces, copy the corresponding information from Section A. I ~a naraice~ompanylso 

BL.LDNG STREETADDRESS(lnoulnjAp1 UnLSukmaU@ Fa,ORPO ROm AhDROXM) P a q N ~ m o e r  I 
I C M  

I 
STATE ZIP CODE 1 MwnvNAICNumber I 

I r 
. . 

I 
SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION (CONTINUED) 

1 m v  both sides of this Elevatbn Certificate for (1) ammut$Woffidal, (2) insurance aqentimmpany, and (3) building owner. , . . . . . . . . . 1 COMMENTS 

I Check here I attachments 
SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 

For Zone A0  ana Zone A (mtnocl BFE,, mnp!ele Items E l  lhroupn E4. if h e  E.evabon Cemficale s ntc.med lor s e a s  st.ppon nq .nlomanm lor a -0MA or -OMR.F, . . . .  - 
SectionCmustbecwnplW. 
El. Building Diagram Number-(Select the building diagram most simlar tothe building for a i c h  this cettificate is being cmpleted-see pages 6 and 7. If nodiagram acnrmleiy 

represents the building, provide asketch or photograph.) 
€2. The topof Me bottcfn Row (indudirg basement or endcsure) of the building is -ii.(m)-in.(cm) above or M o w  (check me) the highest adjacent grade. (Use 

naluml grade, I available). 
E3. For Building Diagram 68 with openings (see page 7), the next higher Rwror elevated Rmr (elevation b) of the building is -R.(m) i n . ( c m )  above the highest adjacent 

gmde. Complete items C3.h and C3.i on fmnt dform. 
E4. The top d the platform of machinery andor equipment semiing the building is -ft.(m)-in.(cm) above or below (check me) the highest adjacent grade. (Use 

natuml grade, if available). 
E5. ForZone A0  only: If no Rood depth number is avalable, is the top of the boltan Rwr elevated in accordance vdth the community's Roodplain management ordinance? 

The property owner or ornet's aulhoflzed representahe mpletes Sections A, B, C (Items C3.h and C3.i only), and E forzone A (v&& a FEMAissued or community. 
~ssued BFE) or Zone A0 mJsl sgn nere The slalcmcnts m %fans A 6. C, am E sre wrrecclo fie hemlmy Kmt8edgc . -  

PERTYOWNERSOROWNER.~ AUTHORIZED REPRESENTATIVES ~%IE 

ADDRESS CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

Check here I attachments 
SECTION G - COMMUNITY INFORMATION (OPllONAL) 

The lmal o M d  Wois authorized bv law or ordinance to administer the cmunilv's f ldda in  manaaement ordinance can amdete %dons A B. C (or El, and G of this Elevation - . . , ,. 

Certilicate. bmplete the app!xable.itwn(s) and s i~n below. 
GI. The informah in Section C was taken f m  otherdmumentakn that has been signed and embossed by a licensed surveyor, engineer, or archilect \Nho is auh ized by state 

or lmd lawtocetfy elevation in fodon .  (Indicate theswrce and date of the elevation datain the Comments area below.) 
G2. Acommunity olfkialmpleted Section Efora buildng lacated in Zone A (Mhout a FEMA-issued or communityissued BFE) orzone AO. 
G3. Thefdlovdng information (Items G4G9) is p m i e d  foccommunity Roodplain management p u ~ p s .  

I M. PERMll NUMBER I G5. DATE PERMKISSUED I G6. DATECERTlFlCATEOFCOMPLlANCVOCCUPANCY ISSUED I 

G7. This permit has been issued for: New Constludin Subslantid Improvement 
GB. Elevation of as-built lowest Rwr (ircluding basement) of the building is: -. -fi.(m) Datum: - 
G9. BFE or (inzone AO) depth d flooding at the building she is: -. -fi.(m) Datum: - 

LOCALOFFICIAL'S NAME TITLE 

COMMUNITY NAME TELEPHONE 

DATE 

C] Check here dattachments 

FEMA Form 81-31. January2003 Replaces all previous editions 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Exp i res  D e c e m b e r  31,2005 

STATE ZIP CODE 

Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS Fw): 
I ##O- ##' - ##.#W' or ##.#####? NAD 1927 X NAD 1983 USGS Quad Map 17 Ohen - 

812 s the b~ d rg lorarw n a Gxs1.d Earner Resources System ,CBRS) areaor Otnemse Pmlocted Area (OPA)? Yes X No Desgnaton Date-- 

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED) 
Bu d ng e evatm are oasa on CMstwnm Dravnngs' B ~ l d  ng ~ r d e r  Cof f i r~ lon '  X Fn sned Constuxon 
'A new Elcvaton Cemkate vn I be roqb r a  when wnstwbm ol me bYu.ng s complela 
B~ id~ng  Bagram N.mber 1 (Seathe bu d ng alagram mxl s mlar lotne od Id rg for vhcn m~s  ccmficale s wlng completed see pages 6 and 7 It no o agrml 

33O47'59.44" N 11 Io57'12.13" W 
SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

accuratdy represents the building, p d e  asketch or phatograph.) 
C3. Elevab'm -Zones A1-Am, AE, AH, A (!&h BFE), VE, V1-V30, V (with BFE), AR, AWA, ARIAE, AWAl-A%, AWAH, AWAO 

Complete Items (3.4 below according tothe building diagram ylecfied in Item C2. State the datum used. f the datum is differentlmm the datum used for the BFE in 
Section B, convert the datum to that used lorthe BFE. Show field measurements anddatum conversion calcula6on. Use the space providedor the Comments area d 
Section D or Section G, as appmpliate, to dacument the datum wnversion. 
Datum hvers iodhmen ls  - 
EIevali.cn reference mark u s e d R M D c e s t h e  elevation reference ma& used appear on the FIRM? X Yes No 
X a) Top of b o r n  flmr (nduding basement or enclasure) 
O b)Tcpof next higher Rmr _.-fi.(m) 
0 c) Bonm dlowesl horizontal strwlural member (V zones only) -.-fi.(m) 
CI d) Attached garage (tcpof slab) -. 
O e) Lowest elevation d machinery and/or equipment 

sewidng the building (Describe in a Comments area) -.-ft.(m) 
2104.31 ft X 9 Lowestaqacent (finished) grade (LAG) 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION 
This certification is to be signed and sealed by a land suweyor, engineer, or architect authorized by law to certify elevation information. 
I certify that the information in Sections A, 6, and Con this certificate represents my best efforts to interpret the data available. 
I understand that any false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

M. STATE 
AZ 

BI.NFIPCOMMUNIlYNAME& EhIMUNIlYNUMBER 
Carefree, Town of 040126 

ate Vice President COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

611212003 602- 

FEMA Form 81-31, January2003 See reverse side for continuation, Replaces all previous editions 

62. COUNTY NAME 
Mariwpa 

@9. BASE FLOOD ELEVATKN(S) 
(Zane AO, use W O f  Wng) 

2105.96 

010. Indicate the source of the Base Fkcd Elevalion (BFE) dataor baseflwd depth entered in 09. 
FIS Profile FIRM IXI Cwnmunity Determined Other (Describe): 

B l l .  Indicate the elevation datum used lorthe BFE in 09: X NGVD 1929 NAVD 1988 Other (Describe):- 

BB. FLOODZONE(S) 
x 

€37. FIRM PANEL 
EFFECTlVEiRNlSED DATE 

July 19,2001 
ffi. FIRM INDEX DATE 

April 15,1998 

M. .MAP AND PANEL 
NUMBER 

04013C0815 
85. SUFFIX 

H 



IMPORTANT: In these spaces, copy the corresponding information from Section A. I FW l n e r m  h p v n l  use 
OIII.DlIG STREEl MDRESS (nadrgm.. Jlii S~le, v r l ~  I303 UIOR PO. t7OJTE AND POX hO. I P k y  Nmskr 

n Chwk here if attachments 

I 

SecSon C musl be completed. 
El. Building Diagram Number-(Select the building diagram most similarto the building for which this cerbficate is being completed -see pages 6 and 7. If nodiagmm accuraleiy 

represents the buikling, pmbide asketch or photograph.) 
E2. The top dthe bottom floor (including basement or endosure) of the building is -n.(rn)jn.(cm) above or below (checkme) the highest adjacent grade. (Use 

natural grade, if available). 
E3. For Building Diagrams 68 Mth openings (see page 7), the next higher Roor or elevated Rmr (elevation b) ofthe building is -R.(m) j n . ( m )  above the highestadjacent 

grade. Complete items C3.h and C3.i on front of form. 
E4. The topofthe platform of machinely andlor equipment sewicing the building is - fl.(m)-in.(cm) above or below (checkme) the highest adjacent grade. (Use 

natural arade. I availablel. 

CllY STATE ZPCODE 

" .  
E5. For Zone A0 only: If no Rood depth number is available, is the top d the botlm Rmr elevated in accordance MI the mmmuniys M p l a i n  management ordinance? 

Company NAlC Nunber 

Yes No Lnmom The local oMc a m s l  cerbty Ins ~nlotmaI~m ln Secbon G 
SECTION F - PROPERPl OWNER (OR OWNER'S REPRESENTATIVE) CERTlflCAllON 

The DmDertv ormerorowners aJmonzea reoresentatwe vho m p  eles Secbons A B. C [Items C3 n and C3 I my,, and E lor Zmc A ( m o d  a FEMA-SYJ~ ormrnmJfity 

SECTlON D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIflCAllON (CONTINUED) 

both s~desofth~s Elevation Cetbficate for (I) comrnunltyoffic~al, (2) Insurance agenhmpany, and (3) bulldlng owner 

COMMENTS 

. .  , 
issued BFEl orzone A0 must sian here. Thestatementsin Sedions A. 6, C, andEare mf~ectto the bestof my knodedge -, - 

PERTY OWNER'S OR OWNER'S AUTHORIZED REPRESENTATIVE'S NAME 

CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

I I I I 
G7.Thiffi permit has been issuedlor: New Construction Substantial Improvement 
G8. ElevaSw, of as-built lowest flmr ( idd ing basement) of the buiMing is: -. -fi.(m) Datum: - 
G9. BFE or (nZme AO) depth d W i n g  at the bulldlng site is: -. -Urn) Datum: - 

LOCALOFFICIACS NAME TITLE 

COMMUNrPl NAME TELEPHONE 

Celtilicale. hp le te the  applicable item(s) and sign below. 
GI. The informatim in Section C was takenfrm other documentath that has been signed and emb& by a licensed surveyor, engineer, or amtectwho is auhrized by State 

orlocal law tocerbfy elevation informafion. (Indicate the source and date of the elevation data in the Comments area below.) 
@. Ammmunity offkial wmpleted Sectim E for a building located in Zone A (vithouta FEMAissued or mmmunityissued BFE) orzone AO. 
G3. The Idloving information (Items G4G9) is providedlormmmunity floodplain management purpases. 

DATE 

Check here il attachments 

FEMA Form 81-31, Janualy 2003 Replaces all previous editions 

G6. DATE CERTIFICATEOF COMPL!ANCFIOCCUPANCY ISSUED GA.PERMII NUMBER G5. DATE PERMmISSUED 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,200: 

Impottant: Read the instructions on pages 1 - 7. 
SECTION A - PROPERTY OWNER INFORMATION Fot lnsumnoe Company Use. 

UlLDlNG OWNER'S NAME Policy Number 
Victor L & Michelle M Campbell 
BUILDING STREET ADDRESS Ilmlud~no Aot Unlt. Su~te. andlor Blda No I OR P 0 ROUTE AND BOX NO Comoanv NAlC Number 

Carefree AZ 85331 
PROPERTY DESCRIPTION (Lot and EWdt Numbers, Tax Parcel Number, Legat Dexliptim, etc.) 
Lot 1, Carefree Mountain Estates Unit One 211-2&234 
BUILDING USE (e.g., Resldentiat, Nm-residential, Addion, Accessoiy, etc. Use aCanments area, V necessaly.) 
Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS (Type): 
( ##'- #W - ##.w or ##.#####4 NAD 1927 X NAD 1983 0 USGS C)uad Map mer:- 
33'47'59.46" N 11 1°57'12.98" W 

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

1 understand that any false statement may be punishable by fine orimpkonment under 18 U.S. Code, section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

ITLE Associate Vice President COMPANY NAME AZlEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix A2 85040 
SIGNATURE DATE TELEPHONE 

611212003 602-4540402 

63. STATE 
A2 

Bi.NRPCOMMUNIP( NAME& COMMUNITYNUMBER 
Carefree, Town of 040126 

FEMA Form 81.31. January 2003 See reverse side for continuation. Replaces all previous editions 

82 COUNTYNAME 
Maricopa 

04. MAP AND PANEL 
NUMBER 

04013C0815 
810. Indicate the swrce of the Base Flood Revation (BFE) data or base Rood depth entered in 89. 

FIS Profile FIRM [XI Community Determined Other (Describe): - 
811. Indicate the elevation datum usedforthe BFE in 09: X NGVD 1929 NAM) 1988 Other (Describe): - 
812. Is the building lccated in a W a l  Barrier Resources System (CBRS) areaor Othelwise Pmtecled Area (OPA)? Yes X No Design* Date- 

SECTION C - BUILDING ELEVATION INFORMATION(SURVEY REQUIRED) 
C1. Building elevations are based on: Constluctim Drawings* Building Under Const~ctim* X Firished Constlucfin a 'A new Elevation Celdficate will be required when construcdon ofthe building is complete. 

. Building Diagram Number 7 (Select the building diagram most similar tothe building for vhich this cehficate is being mpleted -see pages 6 and 7. If nodiagram 
accuratdy represents the building, provide asketch or photcgraph.) 

C3. Elevadms-Zones A1-A30, AE, AH, A (nith BFE), VE, V1-V30, V (nith BFE), AR. AWA, AWAE, AWA1-A30, AWAH, AWAO 
Complete Items C3:ai below amrding to the building diagram specEed in Item C2. State the datum used. If the datum is different from the datum used forthe BFE in 
Section 0, convert the datum tothat used for the BFE. Show field measurements and datum mer j ion  calculahon. Use the space prmidedor the Comments aread 
Sectim D or Seclion G, as appropriate, to document the datum mversh.  
Datum NGVD Gxve~krdComments- 
Elevation reference mak used-120s the elevation reference mati used appear on the FIRM? X Yes No 
X a) Top of battom floor @nduding basement or endosure) 2102.551t 
O b) Topof next higher R o o (  -.-k(m) 
0 c) Botm of lowest horizontal sklural member C/ zones only) -. -him) 
0 d) Altached garage (top of slab) -. -fl.(m) 
0 e) Lowest elevadm d rnachinely andlor equipment 

servicing the building (Describe in aComments area) -. -fl.(m) 
X 9 Lowest adjacent (finished) grade (LAG) 2101.MR 
X g) Highest adjacent (finished) grade (HAG) 2102.25 f t  
C1 h) No. of penanent openings (Rood vents) within 1 R. above adjacent grade - 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION 
This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
I certfvthat the information in Sections A. 8, and C on this ceiiificate represents my best elfofis to intemret the data available. 

05. SUFFIX 
H 

BG. FIRM INDEX DATE 
April 15,1998 

87. FIRM PANEL 
EFFECTNVREVISED DATE 

July 19,2001 
88. FLOOD ZONE($) 

x 

88. BASE FLOOD ELEVATDN(S) 
(Zone AO. use &ph of Wng) 

21~24 



I IMPORTAM: In these spaces, copy the corresponding information from Section A. ( F a  lnsura~e mipan/ ~ s e  
ELI. n:hG STliEETADDRESS(b~dcgAql, Jnr Sune m a 0 4  ho jORPO WXIEAhlDOXNO 1 PorqNuniber 

I 
STATE ZIP CODE Canpany NAlCNumber 

SECTION D - SURVEYOR, ENWNEER, OR ARCHITECT CERTlRCAllON (CONTINUED) 

v both s~des dthls Elevatm Cemficate for (11 mmunWoffinat. (21 nsurance aaentknm~anv, and (31 bu~ldlna owner. 

I Check here if attachments 

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 
For Zone A0 andzone A t ~ t m t  BFEI, mrnplete kerns E 1 Ulrwh E4 I1 tne Eevaoon CeMficaIe is ,mendm lor use as supmmna lnfonnanon for a LOMA or LOMR F. . . . .  " 

section c must be mp~eted.  
El. Building Diagram Number-(Select the building diagram most similar to the building for aichthis certificate is being mpleted -see pages 6and 7. If nodiagram accurately 

represents the building, provide asketch or photograph.) 
E2.Thetopd the botlmflwr (iduding basement or endasure) of the building is -K.(m)-in.(cm) above or below (chedt one) the highest adjacent grade. (Use 

natural grade, l available). 
E3. For Building D i a g m  6-8 vih openings (see page 7), the nexl higher floor or devatedflw (elevation b) of the building is - ft.(m) -in.(an) above the highest adjacent 

grade. CMnplele items C3.h and C3.i on fmnl dlom. 
E4. The top of h e  platformof machiney andlor equipment seMng the building is -fl.(m)-in.(cm) above or below (checkone) the highest adjacent grade. (Use 

natural grade, il available). 
E5. For Zone A0 only: If no flood depth number is available, is the top clthe boilanflmr elevated in accordance wih ihe mmmuniNs floodplain manaqement ordinance? 

Yes NO Unknom. T h e m  &.a mmcemlymsinlormanon;n SecbonG 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 

~~p ~ 

The prqoetlyomerorowels authorized represenlatide whompletes Sechons A, B, C (Items C3.h and C3.i only), and E for Zone A (withwt a  issued ormmmuniiy- 
issued BFE) or Zone A0 must sign here. The sfatements in Sections A, B, C, and E are c v  

PERTY OWNER'S OR OWNERS AUTHORIZED REPRESENTATIVE'S NAME 

ADDRESS CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

Check here i f  attachments 
SECTION G - COMMUNrrY INFORMATION IOPTIONAL\ 

The lwat otdclal hh  is aauthorized by lawor ordinance to administer the mmunay'sflood@ain management ordinance can mmplete Sec6ons A, 0, C (or E), and G of this Elevation 
Certificate. Complete h e  applicable item@) and sign below. 
GI. The informian in Se&G was takenfrmotherdocumentaI~1that has beensigned and embossedby albmed surveyor, Wneer, or arch'nect whois autbized by stale 

or local lawtocetiify elevation infonnatm. (Indicate the source and dateof the elevation data in the Comments area below.) 
G2. Acmuniioff idal mpleted Won E for a building lwated in Zone A (without a FEMAissued or mmmunityissued BFE) or ZMle AO. 
G3. The following infomalion (Items G469) is praridedf~mmunity floodplain management purposes. 

I I I 
G7. This perma has been issued for: New Construction Substantial Improvement 
GB. Ueva6onof asbuilt lowest floor (including basement) of the building is: -. -fi.(m) Daium: - 
G9. BFE or (in Zone AO) depth of flccding at the building d e  is: -. -fl.(m) Datum:- 

LOCAL OFFICIAL'S NAME TmE 

COMMUNrPlNAME TELEPHONE 

NATURE DATE 

COMMENTS 

Check here if attachments 
FEMA Form 81-31, January 2003 Replaces all previous editions 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,200: 

I Important: Read the instructions on pages 1 - 7. 
SECION A - PROPERN OWNER INFORMATION I Fwlnsnance-y Use 

UILDINGOWNER'S NAME I PO~W Number 

CITY STATE ZIP CODE 
Carefree AZ 85331 
PROPERTY DESCRIPTION (Lot and Block Numbers. Tax Parcel Number. Legal Description, etc.) 
Lot 22, Carefree Mountain Estates Unit One 21 1-28-255 
BUILDING USE (e.g., Residential, Non-residential, Addition, Acccsoy, etc. Use a Comments area, necessary.) 
Residential 
LATiTUDolONGlTUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS Type): 
( ##'- ## - ##.##" or ##.#####? NAD 1927 X NAD 1983 USGS Quad Map Other: 

B1.NFIPCOMMUNlPl NAME& COMMUNllYNUMBER B2COUNTYNAME B3. STATE 
Carefree. Town of 040126 Maricooa A2 I 

812 Is he buldng lhaled n a Coasta Barner Rescurces System (CBRSj area or Dmewse Prolectcd kea  (OPA)? Yes X No D~slgnmn Date- 
SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED) 

~ - 

,C1. Building elevations are based on: Canstruction Drawings' Building Under Constluclion' X Finished Conslnclion 

M. WAND PANEL 
NUMBER 

MO13C0815 

C 'A new Elevatm CerSficate will be required when constIuc6on of the buildng isoomplete. 
2. Building Diagmm Number1 (Select the buikling diagram most similar tolhe building for which this certificate is being canpleled -see pages 6 and 7. If no diagram 

accurately represents Me building, pmwde asketch or photograph.) 
C3. Elevab'ons-ZonesA1-A30, AE, AH, A (vdh BFE), VE, V1-V30, V (vdh BFE), AR, AWA, AWAE, AWAI-A%, AWAH, AWAO 

Complete kerns Q:ai below according lothe building diagram specified in kern C2. Stale the dalum used. If the dalum is different fmm the dalum used forthe BFE in 
Section B, convert Me datum tolhatusedfor the BFE. Show field measurements and datum mnversion mkulation. Use the space provided or the Comments aread 
S e c h  DaSecban G, as appropriate, todocumen1 he  datum conversion. 
Datum CanversbdComments - 
Elevation reference mark u s e d R M 1 2 0  Doese elevation reference markused appear on the FIRM? X Yes No 
X a) Top of botlmfloor (including basement or enclosure) 2062.30 ft.. 
U b)Topdnexi higherfloor -. -fl.(m) 
0 c) Botlm d lowest Mzmlal s t M r d  member (Vzones only) -. -fl.(m) 
il d) Allached garage (top of slab) -. -'.(m) 
O e) Lowest elevation of machinery andlor equipment 

semng the building (Describe in a Cwnments area) -. -fi.(m) 
X 1) Lowest adjacent (finished) grade (LAG) 2060.77 f t  

SECTION D - SURVEYOR, ENGINEER, OR ARCHKECT CERTIFICATION 
This cetlificalion is to be signed and sealed by a land surveyor, engineer, or architecl authorized by law lo certify elevation information. 
I certilv that the information in Secfions A. 6. and C on this cerfificafe reoresents mv best elforfs to infernref the data available. . . ~~~ ,~ ~ ~ ~ ~~~~. ~. . .. 
I undersfand that any fabe statement may be punrshante by line or imprisonment unoer 18 b.S. Code. Scclron lOOl. 
CERTFIERS NAME Alan D. Reece L CEhSE NLMBER RLS 25396 

610. lndicalethe wrce d he  Base Flwd Elevation (BFE) dalaor base Rwd depthentered in 69. 
FIS Pmfile FIRM Communily Celenined M e r  (Describe): - 

611. Indicate be elevation datum used for the BFE in 09: X NGVD 1929 [7 NAvD 1988 Other (Describe): 

65.SUFFIX 
H 

TLE Associate Vice President COMPANY NAME AZTEC 

ADDRESS CITY STATE ZIP CODE 
3747 East Grove Street Phoenix A2 85040 
SIGNATURE DATE TELEPHONE 

6/12/2W3 602d.Sb.lM7 

FEMA Foml81-31, January2003 See reverse side for continuation. Replaces all previous editions 

E6. FIRM INDEXDATE 
April 15,1998 

B7.FIRM PANEL 
EFFECTIVEREVISED DATE 

July 19,2001 
88. FLOOD ZONE(S) 

x 

s9. BASE FLOOD EWATDN(S) 
(Zone AO, use deph dtW&~) 

XX4.26 



IMPORTAM: In these spaces, copy the corresponding information from S d m n  A. I FW lnsuranoe h p m y  use 
DL LD k'G STRFEl ADDnFSS ( I ~ ~ I Y J & I .  Lnl S.re andaBq ho I OR P O l70. TE MI1 HOX NO I Pacy N a b  

I 
CIlY STATE ZIP CODE CcmpanyNAICNurLwr 

SECTION D - SURVEYOR, ENGINEER, OR ARCHKECT CERTIFICATION (CONTINUED) 

v both sdes of th~s Uevat~on Cerbficate for (I) mmunltyoffic~at. (2) Insurance agenthmpany, and (3) bu~ld~ng owner. 

COMMENTS 

Check here d anachments 

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 
For Zone A0 and Zone A (~lmff l  BFE), mple le Items El  h w q h  E4 f me Elevabon Cemfime e lnteraw lor Lse as sbpport ng nlonnancn for a LOMA cr LOMR-F. . . . .  . 
Sec6on C must be mpleted. 
El. Building Diagram Number -(Select the building diagram rmstsimlar tothe building for M c h  hiscertificate is being completed-see pages 6 and 7. If no diagram accurately 

represenls the building, provide asketch or photograph.) 
E2. The top d the boltwnRooc (including baseme- is - H.(m) -in.(cm) above or below (checkone)the highest adjacent grade. (Use 

natuml grade, if available). 
E3. For Building Diagmms 68 with apenings (see page 7),W next higher Rwor elevatedflmr (elevation b) of the building is -H.(m)jn.(cm) above the highest adjacent 

grade. Cwnplete items C3.h and C3.i on I m t  dlorm. 
E4. The top of the plaUonn of machinery andlor equipment selvidng h e  building is -R.(m) -in.(cm) aboveor below (checkone) the highest adjacent grade. (Use 

natural grade, if available). 
E5. F o r h e  A0 only: If no flood depth number is available, is the top d the battom Rcor elevated in accordance W the mmun ivs  Roodplain management ordinance? 

issled BFE) or Zone A0 must slgn here Thestafemenls 1n Senm A B C, am Eare wneclto me beslotmy kfW:dedge - . - - - . - - .  ERN OWNER s OR OW~ER'S AUTHOR ZED REPRESENTATIVFS ~ A M E  

-DRESS CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

Check here I attachments 
SECTION G - COMMUNITY INFORMATION (OPTIONAL) 

The Idof f ic ia l  who is aulbn'zd bvlaw or ordinme to administer the comuniWs Rmdplain manaqementordinancecan mplete Secbbns A, B. C (or El, and G of this Elevation . . 
Certikate. h p l e t e  the applicable item(s) andsign below. 
GI. The information in Section C was taken fm other damentation that has been signed and embmsed by a licensed sulveyoc, engineer, or ardlitect who isauthorized by state 

or I d  lawto cethly elevation infonna6on. (Indicate thesource and date of the elevationdata in the Comments area below.) 
G2. Ammmunily offidat mpleted Section E for a building lccated in Zone A (without a FEMAissued orcommunityiwed BFE) or ZMle AO. 
G3. The fdloving information (Item G4G9) is p d e d  formmunity Roodplain management purposes. 

I Crl. PERMITNUMBER I G5. DATE PERMITISSUED I G6. DATECERTlFlCATEOFCOMPLIANCE/OCCUPANCY ISSUED I 

G7. This permil has been issued for: New CMlstruction Substantial Improvement 
G8. Elevation 01 as-buiil lowest Rcor (including basement) dthe building is: -. -ft.(m) Datum:- 
G9. BFE or (in Zone AO) depth ofkcding at the building site is: -. -ft.(m) Datum: - 

LOCALOFFICIALIS NAME TITLE 

COMMUNITY NAME TELEPHONE 

DATE 

Check here if attachments 

FEMA Form 81-31. January 2003 Replaces all previous editions 



UlLDlNG OWNER'S NAME 
Gerald T &Joan M Bednorz 
BUILDING STREET ADDRESS (Including 
34659 N Los Pa-'-- "- 
CITY 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
NAllONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,2005 

Important: Read the instnrctions on pages 1 - 7. 
SECTION A - PROPERTY OWNER INFORMATION 

Apt., Unit Suite, andlor Bldg. No.) OR P.O. ROUTE AND BOX NO. 

Carefree AZ 85331 
PROPERTY DESCRIPTION (Lotand Block Numbers. Tax Parcel Number, Legal DesctipSon, etc.) 
Lot 17, Los Reales a t  Carefree 211-28-347 
BUILDING USE (e.g., Residential, Non-residential, Addion, Accessow, etc. Use a Comments area, i f  necessary.) 
Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS Fype): 
( ##" -#w -##.it#" w # # . W 4  NAD 1927 X NAD 1983 USGS @ad Mar, Omer 

SECTON B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

I 81. NFIPCOMMUNIIYNAME& CINMUNIIYNUMBER I B2.COUNTYNAME I B3.STATE I 
I Carefree. Town of 040126 I Marieooa I AZ I 

- - 
'A n e i ~ e v a b  certificate will be required when canstruiondthe building is&ylete. 

Building Diagram NumberZ (Select the hiking diagram mast similar to the building for which this certificate is being mpleted -see pages 6 and 7. If no diagram 
accurately represents the building, provide a sketch or photograph.) 

C3.OevaSons-Zones A1-A30, AE, AH, A (with BFE), VE, V1-V30, V (with BFE), AR, AWA, AWAE, AWA1-A30, ARIAH, AWAO 
Complete Items Q:ai below amding tothe building diagram specied in Item C2. State the datum used If the datum isdifferent fmm the datum used for the BFE in 
Section B, m e l t  thedalumto that used for the BFE. Show 6dd measurements and datum mnversion calculauon. Use the space prwided or the Comments area of 
Section Dor G, as appropriate, todocument the datum conversion. 
Datum NGVD 29version/Commenls- 
Elevation referew mark u s e d R M 1 2 0 s  the elevation reference mark used appearon the FIRM? X Yes No 
X a) Tap of botlcin Rmr Qnduding basement or erclosure) 2127.24 R 
U b) Top of next higher ffoor -.-n.(m) 
0 c) Bonwn d lowest horizonlal stnrclural member (V zones only) -. -fi.(m) 
0 d) AttacM@rage (lap of slab) -. -fi.(m) 
U e) Lowest elevafion d machineyamlor equipment 

servicing the building (Describe in aComments area) -.-fi.(m) 
X f) Lowest aGacent (finished) grade (LAG) 2126.45 R 

This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
I certifv that the information in Sections A. B. and C on this certificate reoresents mv best efforts to intemret the data available. 

~ - 

, ~ ~ ~ ~ ~ ~ ~ ~ . ~ .  ~. 
I undktand that any false statement may be punishable by fine or imp~isonment under 18 US. Code, Section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

B4.MAPAND PANU. 
NUMBER 

04013C0815 

ITLE Associate Vice President COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

6/12nO(U 602- 

FEMA Form 81-31. Januaty 2003 See reverse side for continuation. , Replaces all previous ed~tions 

010. Indicate the source dthe Base Fbod Elevagon (BFE) data or baseflccd depth entered in 09. 
FIS Profile FIRM Community Determined 0ther (Describe):- 

Bl l .  Indicate the devalion datum used forthe BFE in 89: X NGVD 1929 NAVD 1988 Other (Describe): ~-p 

85. S U ~ X  
H 

ffi. FIRM INDEX DATE 
April 15,1998 

B7.FIRM PANEL 
EFFEW~WISED DATE 

July 19,2001 
~ 8 .  FLOODZONE(S) 

x 

B9. BASE FLOOD ELEVATION(S) 
~ W A O ,  usedeph d ~ q )  

212611 



I 
ClTY STATE a~ CODE 1 CompamlNAICNumber I 

I I 
SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFlCATlON (CONTINUED) 

both sidesof his Elevatim Certificate for (1) mmunity official, (2) :insurance agenhmpany, and (3) building owner. 
~ - ~ - -  -- ~ ~ ~ ~ ~ - p  ~~~ ~-~ 

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 
ForZone A0 andzone A (without BFE), complete ltem E l  thrwgh E4. If the E k v a h  Certficate is intended for use as suppxting informah for a LOMA or LOMR-F, 
Sec6m C must be completed. 
El. Building Diagram Number-(Select the building diagram most similar to the building for vhich his certkale is being mpleted -see pages 6 and 7. If no diagram accurately 

represents the buitding, provide asketch or photograph.) 
E2. l he  top d h e  M o m  floor (~nduding basement or building is -it.(m) -in.(cm) above M Mow (check one)the highest adjacent grade. (Use 

natural grade, if available). 
E3. For Building Diagmms 68 wih openings (see page 7), the next higher b r  or elevated floor (eleva6on b) of the building is -R.(m)jn.(m) above the highest adjacent 

grade. Complete item C3.h and C3.i on front of lorn. 
E4. The topd the@affonn of machirwy &or equipment servicing the buildng is - is.(m)-in.(cm) above or below (check one) the highest adjacent grade. (Use 

natural grade, if available). 
E5. ForZme A0 mk: If no flood deoth number is available. is the too dthe b d t m  Rmr elevated in accordance wilhthe mmmuniNs flmdolain manaaement ordinme? - - 

Yes ho U n m w  lhe lxa o k d  mustcefify ths ~nlornabon In Sccnm G 
SECTlON F - PROPERN OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 

The prcoertvomer orow&<s aanonzed represenlawe who mpletes Secdons A. 0, C gems W n and C3 ana E lor Zon? A (vnbnd a FEMA~ssued or mmm.n~ty- . .  . 
issued BFE) or Zone A0 must sign here. m e  statementsinS?&m~, 6, C, and  are coned to the best ofmy kmwiedge. 

PERTY OWNERS OR OWNER'S AUTHORIZED REPRESENTATIVES NAME 

ADDRESS STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

Check here if attachments 

SECTION G - COMMUNITY INFORMATION (OPTTONAL) 
he lmalofkiat v h  is authorized by law w ordinance to administer themmunity's floodplain management ord~nam can complete Sections A, B, C (or E), and G ofthis Elevation 

I I I I 
G7. This permit has been issued for: New Construclion Substanlid Improvement 
GB. Elevation of as-built lowest floor (indrding basement) of the building is: -. -~.(m) Datum: 
G9. BFE or on Zone AO) depth dflooding at the building siie is: -.-Urn) Datum: - 

LOCALOFFICIACS NAME TITLE 

COMMUNIN NAME TELEPHONE 

Certikte. Complete he  applicaMe item(s) and sign below. 
GI. The infolmalim in Seclion C was taken f r m  otherdmumentation that has been signed and embmsed by a licensed sulveyor, engineer, or archiiect who is authorized by state 

or local lawtocedfy elevation information. (Indicate the source anddate of UE elevation data in the Comments areabelow.) 
G2. Ammuniiy official completed W m  E fora building lmated inzone A (k4tbut a FEMA-issued or wmmuniiyisued BFE) or Zone AO. 
G3. The Idlowing infomaSon (Items G4G9) is providedlwmmunily flmlplain management purposes. 

DATE 

GI.PERMiTNUMBER 

Check here if attachments 

FEMA Form 81 -31. January 2003 Replaces all previous editions 

G5. DATE PERMIT ISSUED G6. DATECERTIFICATEOFCOMPLANCVOCCUPANCY ISSUED 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December  31,2005 

CITY STATE ZIP M D E  
Carefree AZ 85331 
PROPERPl DESCRIPTION (Ld and Ekck Numbers, Tax Parcel Number, Legat Description, elc.) 
Lot 18, Los Reales at Carefree 211-2E348 -. . .. .- 
BUILDING USE (eq , ~cikenbal, Non-midenoat, Awiuon, h e s s o y .  etc. Use a.Canmenrs ark,  il necessary) . . 
Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS (Type): - 

NAD 1927 x NAD 1983 USGS Quad Map t i m e r : -  

B10. Indicate the source of the Base Flood OevaSon lBFE) dataor base flwd de~th entered in 09. 

1 MMAPANDPANEL 
NUMBER 

04013C0815 

17 FlS Pmfile 17 FIRM 'B bmmuniiy Determined Other (Describe): - 
Bl I. Indicate the elevaSon datum used for he  BFE in 89: X NGVD 1929 NAVD 1988 Other (Describe): - 

07 FIRM PANEL 
EFFECTIVEREVISED DATE 

( I s "  
" 

*A new Elevation Cemficate will be required when constcuction of the building iscamplete. 
, Buildng Diagram Number 7 (Select the building diagram most similarto the building for nhichthis cemficafe is being completed -see pages 6and 7. If no diagram 
accurately represents he  building, provide a sketd, or photograph.) 

C3. ElevaSws-Zones Al-A39, AE, AH, A (a BFE), VE, V1-V30, V (hi@ BFE), AR, AWA, AWAE, AWAI430, AWAH, AHA0 
Cwnplete Items C3-ai below according to the building diagm specif~ed in Item C2. State the datum used. lithe datum is different from the datum used lor the BFE in 
W o n  €3, convert thedatum to lhal used for the BFE. Show field measurements and datum mels ion calculation. Use the space provided or the Comments area of 
W o n  D or W o n  G, as appropriate, todocument the datum conversion. 
Datum CMlversmniComments - 
ElevaSw refererce m& usedRMDOesthe elevab'on reference ma* used appear on the FIRM? X Yes No 

21 23.03 It X a) Topof bottom Rmr Qrduding basement or enclosure) 
iI1 b) Topof nevt higher floor -. -fi.(m) 
0 c) Bottom d lowest hoiizontal stnctural member (V zones only) -. -fi.(m) 
O d) Attached garage (top of slab) -. -fi.(m) 
O e) Lowest elevaSon of machinery andlor equipment 

servicing he  building (Describe in ahmen ts  area) -. -ft.(m) 
X 1) Lowest adjacent (finished) grade (LAG) 2122.20 It 

This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to cerlify elevation information. 
I certify that the information in Sections A, B, and C on this certificate represents my best efforts to interpret the data available. 
I understand that any false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

BS.SUFFK 
H I April 15,1998 1 July 19,2001 

ITLE Associate Vice President COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

6/12/2003 602-4540402 

EX. FLOOD ZONE@) EX. FIRM INDEX DATE 

FEMA Form 81-31, January2003 See reverse side for continuation. Replaces all previous editions 

@9. BASE FLWD ELEVATION(S\ I 
ern AO, use &ph d Wbg) 

X 2124.74 



IMPORTAM: In these spaces, copy the corresponding information from Section A. ( ?or inaraxs c q m y  use 
@Jo .OM;STi(EtlADMiESS4nd>lq&l Lon S.lh m i a B q  ho,OnPO ROJTE AhDBOXPrO I PdqN,mwr i 

I 
ClTY STATE ZIP CODE Canpany NAG Number 1 

SECTION D - SURVEYOR, ENGINEER, OR ARCHECT CERTlFlCATION (CONTINUED) 

both smdes of th~s Elevahon Cerbficate for (1) cmmunty olficmal, (2) msumce agentlmpany,aml(3) bunIdnngowner 

COMMENTS 

n Chwk here i f  attachmenis - -. . - - . . . . -. - . . -. - - . .. . . - . . - 
SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 

ForZone A0 andZone A (wto.1 BFE), cornpiere Items E l  t n r q h  E4. d he Ecvabon Cemhcae is nlended tor use as s4pponing ntormabm lor a LOMA 01 LOMR-F 
Secaon C must bempleted. 
El. Building Diagram Number -(Select the building diagram most similar to the building for vhich this cer6ficate is being mpleted-see pages 6and7. If nodiagram accurate$ 

represents the building, piwide a sketch or photograph.) 
E2. The top dthe bottom flcor (iduding basement or endasure) of the building is -H.(m)ln.(cm) above or below (check me) Ihe highest adjacent grade. (Use 

nalural grade, if available). 
E3. For Building D i a g m  68 with openings (see page 7), the next higher flwr or elevated flcor (elevation b) of the buikling is -fl.(m) j n . ( m )  above the highest adjacent 

grade. Complele kerns C3.h and C3.i on front dform. 
E4.Thetop dthe platlon d machinew andlor equipment s e k ~ n g  be  budding is - H.(m)ln.(cm) above or D below (check me) the highest adjacent grade. (Use 

natural grade, if available). 
E5. For Zone A0 only: If rmfload depth number is available, is the top of the b d t m  flmr elevated in accordance vvih the communiNs floodplain management ordinance? 

Ycs ho U n m w  Tne local o k ~ a l  m d l  cerbly lhs informanon n Secnsn G 

SECTION F - PROPERN OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 
The pmperty owneror omeisautholized representative whompletes Sec6onsA, 8, C (ItemsC3.h and C3.i d y ) ,  ard Efor Zone A (vvithout aFEMAissued or community- 
issued BFE)or Zone A0 must sign here. Thestatementsin Secfim A, 6, C, aro'Eareco&to the best ofmy kmddge. 

PERTY OWNER'S OR OWNER'S AUTHORIZED REPRESENTATIVE'S NAME 

ADDRESS C I N  STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

I 
G7. This permit has been issued for: New ConslNclion Substantial Improvement 
GB. Elevation d as-builtlowestflcor Including basement) of the ixiMng is: -. -fi.(m) Datum: - 
G9. BFE or (inzone AO) depth d Rccding at the buikling ste is: fi.(m) Datum: - 

LOCAL OFFICIAL'S NAME TITLE 

&&ate. Cmplete the apapplicableitem(s) andsign below. 
GI. The intormaSon in Section C was taken f r m  otherdocumentatim that has been signed and embossed by a licensed surveyor, engineer, or architect who is authorized by state 

or local lawto cerPty elevation intormaSon. (Indicate the source anddate dthe elevadon data in the Comments area below.) 
G2. CI A mmunily dficial completed Section E for a building located in Zone A ( w i W  a FEMA-issued orcommunity4ssued BFE) orzone AO. 
G3. The fdlowing informabbn (Items G4-G9) is provided forcmmunily floodplain management purpwes. 

COMMUNITY NAME TELEPHONE 

Cd.PERMiT NUMBER 

Check here if attachments 
FEMA Form 81 -31, January 2003 Replaces all previous editions 

G5. DATEPEMLT ISSUED G6. DATE CERTIFICATE OF COMPLIANCVOCCUPANCY ISSUED 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,200f  

I 
. - 

6034 Agave Circle I 
CITY STATE ZIP CODE 
Carefree AZ 85331 
PROPERTY DESCRlPTION (Lot and E!kd( Numbers. Tax Pam1 Number, Leqal DescripScn, etc.) 
Lot 3, Los Reales at Carefree 21 1-28-333 
BUILDING USE ie.a., Residential. Nowresidential. Addm'cm. Accessow. etc. Use a Canrnents area i f  necessarvl . " , . ~, ~~~~ , , 
Residential 
LATITUDELONGITUDE iOPTIONALI HORIZONTAL DATUM: SOURCE: X GPS i T m k  RTK 

Carefree, Town of 040126 1 Mariipa 

04. MAP AND PANEL 07. FIRM PANEL 69. BASE ROOD ELWATlCN(S) 
NUMBER &.SUFFIX ffi. FIRM INDEX DATE EFFECTlVEiRNlSEDDATE ffi.FLOODZONE(S) @neAO,use@hcdWng) 

04013CO815 H April 15,1998 July 19,2001 X 2115.61 

510. ldkatethe swxdthe Base F M  Elevation (BFE)data ar base flood depth entered in 09. 
FIS Profile FIRM Communiy Determined Other (Describe):- 

Bl l .  Indicate the elevation datum used lor tk  BFE in 89: X NGVD 1929 NAVD 1988 0ther iDesctibel: 

'A new Elevation Certificate will be required when mslwtion d the building is oomplete. 
. Building Diagram Number1 (Select the building diagram mod similartothe building for M c h  thisceAbte is being completed - see pages 6and 7. Y no diaaram . . . - 
accuraleiy represents the building, pmvide a sketchor photograph.) 

W. Elevations-Zones A1-A30, AE, AH, A (hilt BFE],VE,Vl-V30, V (n%h BFE), AR, AWA, AWAE, AWA1-AN, AWAH, AWAO 
Complete Items W:ai below according to the building diagram spedied in Item C2. State the datum used. If the datum is tifflerent from thedatum used for the BFE in 
Section B, conveil the datum tothat used for the BFE. Show field measurements and d&m wersion calculation. Use the space prwided or the h m e n t s  areaof 
Section D or Section G, as appropriate, to documen! the datum conversim. 
Datum GnversiodComments- 
Elevation reference mak u s e d m 1 2 0 s t h e  elevation reference ma* used appear on the FIRM? X Yes No 
X a)Top of b o r n  floor Oncluding basement or enclosure) 21 15.72 R 
O b) Top of next higherfloor -.-#.(m) 
O c) Bokm d lowed horizonla. stnxtural member (Vrones only) -- . n.(m) 
0 d) Attached garage (top of slab) -. -urn) 
O e) Lowest elevation d machinely d o r  eqllipment 

servicing the building (Describe in a Gmmei$s area) -. -fi.(m) 
X 9 Lowest adjacent (finished) grade (LAG) 2114.18R 
X g) Hishest aacent (fi%hed) gmde (HAG) 2l15.12R 

This celtificatim is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to cerlify elevation information. 
I cedi@ that the information in Sections A. 8, and C on this cedificale represents my best effods lo inlerpret the dafa available. 
I understand that any false sfatemenl may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

E Associatevice President COMPANY NAME AZTEC 

ADDRESS CITY STATE ZIP CODE 
3747 East Grove Street Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

w m 3  M n - 4 5 4 w  

FEMA Form 81 -31, January 2003 See reverse side for continuation. Replaces all previous editions 



IMPORTANT: In these spaces, copy the corresponding information from Section A. I Fa lnsunnca Company Uw 
0.II-D hG STRFEI ADDRESS m>orr~npl L n l S m  ;uncfUQ ho,ORPO ROJTEMDBOXNO P d q  N ~ m r  

I 
STATE ZIPCODE ( Campany NAIC N d r  I 

I I 
SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTlFlCATION (CONTINUED) 

v both sides of this Elevation Cemficate for 111 communii official. 121 insurance aqentloompanv, and 13) building owner. . , , . . , . . . . 
COMMENTS 

Check here d artacnments 

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 
For Zone A0 am Zone A lmthan BFEI, comDlele lems E l  braah €4 d tho Eleatan Cemtate rs nlemw lor Lje as s.pwmnq mfomaoon for a LOMAor -OMR.F, .. . . .  . 

~eclion c must be ccmpleted. 
El. Building Diagram Number-(Select the building diagram ro6lsimilarto the building for which this cemficate is being ccmpleted-see pages 6and 7. If nodiagram accurately 

represents the building, prwide asketch w photograph.) 
E2. The top of the botom f lm (induding basement or endosure) of the building is - H.(m)jn.(cm) above or Mow (check me) the highest adjacent grade. (Use 

natural grade, if available). 
E3. For Building Diagram 68 with openings (see page 7), the next higher floor or elevatedflm (devalion b) of the buikling is -H.(m) jn.(cm) above the highest adjacent 

grade. Complete ilm C3.h and C3.i onfmt ol form. 
E4. The top of the galfonn of m a c h ' i  andior w'pment i n  the I n  k - fl.(m)-in.(m) above or below (check me) the highesl adjacent grade. (Use 

natuml grade, if available). 
E5. For Zone A0 only: B no Rwd depth number is available, is the top of the bonm flcor elevated in acmrdance with the communiiy's kcdplain management ordinance? 

Yes No Unknown. The local official must cehfy mis informatim in W m  G. 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 

The property owner or owneis autmrized representawe whocompletes W o n s  A, B, C (HernsC3.h and C3.i only), and Efor Zme A ( w i W  a FEMAissued or community- 
issued BFE) orZme A0 must sign here. Thestatements in S&ms A, B, C, and Eare wrrecf to the best of my hwledge. 

PEATY OWNERSOR OWNER'S AliTHORIZED REPRESEMATIVE'S NAME 

ADDRESS CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

n Check here if attachments 

I I I I 
G7. This permt has been issued lor: New CMlstluction Substantial Improvement 
GB. ElevaSon of as-built lowest flcor (induding basement) of he hlding is: -. .-urn) Datum: - 
G9. BFE or (In Zone AO) depth d Rwding at the bullding site is: -. - t(m) Datum: - 

LOCAL OFFICIAL'S NAME TITLE 

. . . ,. 

Cehficate. Complete the applicable item(s) and sign below. 
GI. The informason in SecEm C was taken f r m  other di-cmentaflon that has been signed and embassed by a licensed surveyor, engineer,or archnect who is auk ized by state 

or local law tocew devatbn infomwfion. (Indicate thewrce and date of he elevation datain the Comments area below.) 
62. A communily official mpleted Sedion E for a building hated inzone A (without a FEMA-issued orccmmunity4ssued BFE) orzone AO. 
G3. The fdlowing infomalion (Item G4G9) is provided fwcommunity flwdplain management purposes. 

COMMUNITY NAME TELEPHONE 

G4. PERMIT NUMBER 

DATE 

Check here if attachments 

FEMA Form 81 -31. January 2003 Replaces all previous editions 

G5. DATE PERMlT ISSUED G6. DATECERTlFlCATEOFCOMPL!ANCEOXUPANCY ISSUED 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expi res D e c e m b e r  31,2005 

CITY STATE ZIP CODE 
Carefree AZ 85331 
PROPERN DESCRIPTION (Lot and Block N u m b .  Tax Parcel Number, Legal Description, etc.) 
Lot 2, Los  Reales at  Carefree 211-25332 
BUILDING USE (e.g., Residernial, Nci-residentid, Addion, A c c e s q ,  etc. Use a CMnments area, if necessary.) 
Residential 
LATITUDE/LONGITUDE (OPTIONAL) HORIZOMAL DATUM: SOURCE: X GPS (Type). 
( ##"- #w - ##.#?4" or ##.#####4 NAD 1927 X NAD 1983 USGS Quad Map 0 C m l ~ : -  
33'47'59.03" N 11 i057'06.1 1" W 

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

BIZ. s me ould ng la.% n a Coastal Bamer Resources System (CBRS) area cf Olhelwvsc Protected Area (OPA]? 0 Yes X No Des ananon Dale- 
SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED) 

~~ ~~ -- 

C1. Buildiw elevations are based on: Construction Dmwinss' Building Under CMlstruddon* X Rnished Construction 
'A nei~levatbn Certificate will be required when construction of theKiding isbrnplete 

Building Diagram Number 1 (Select the buikling diagram most similar tothe building for which this certifcate is being completed - see pages 6 and 7. If no diagram 
accurately represents the building, provide asketch or photograph.) 

Cl Elevations-Zones A1-A30, AE, AH, A ( d h  BFE), VE, V1-V30, V (& BFE), AR, AWA, AWAE, AWAt-A30, AWAH, AWAO 
Canplete Items C3:ai below amrding to the building diagram specified in Item C2. State the datum used. If the datum is different lrwn the datum used for the BFE in 
Sec6on B, convert the dalum tothat usedforthe BFE. Show field measurements and datum convelsioncalculaEon. Use the space prwided or the Comments areaof 
SecEon D cf Section G, as appropriate, todocvment the dalum ccnversbn. 
Datum- Conversiodhments- 
Elevation reference mask u s e d R M 1 2 0 t h e  elevation reference markused appear on the FIRM? X Yes No 
X a )Tq  of bitom floor bncluding basement or endosure) 21 15.72 ft. 
0 b ) T q  of next higherfloor -. -fi.(m) 
O c) Bottcin d lowest horizonlal stnctural member (Vzones onty) -. -fiW 
0 d) Anached garage (lap of slab) -. -fi.(m) 
O e) Lowest devaaon d machinely and/or equipment 

sewicing he  building (Describe in a h m e n t s  area) -. .-urn) 
X 0 Lowest adjacent (finished) grade (LAG) 2113.93ft 
X g) Highest adjacent (finished) grade (HAG) 21 14.93 ft 
O h) No. of permanent apenings (flood vents) within 1 ft. above @scent grade- 

SECTION D - SURVEYOR, ENGINEER OR ARCHECT CERTIFICATION 
This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation informalion. 
I certifv that the information in Sections A. 6. and C on this certificate reoresents mv best efforts to interoref the data available. 

63. STATE 
AZ 

Bt.NFIPMIMMUNIP( NAME& CONlMUNlNNUMBER 
Carefree, Town of 040126 

~ ~ ~ 

I undektand that any false statement may be punishable by fine orirnp"sonrnent under 18 U.S. Code, section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

EE. COUNN NAME 
Maricopa 

I n E  Associate Vice President COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

6M2nm m-254ad02 

84. MAP AND PANEL 
NUMBER 

04013C0815 

FEMA Form 81-31, January 2003 See reverse side for continuation. Replaces all previous editions 

B10. Ind iethe source of the Base Flood Eievaaon (BFE) dataor base flood depth entered in 89. 
FIS Profile FIRM Community Determined Other (Describe):- 

Bt l .  Indicate the elevation datum used f o r k  BFE in 89: X NGVD 1929 NAVD 1988 Other (Describe): - 

B5. SUFFIX 
H 

WFIRM INDEX DATE 
Aprir15,1998 

87. FIRM PANEL 
EFFECTlVUREVlSED DATE 

July 19,2001 
BB. FLOOD ZONE(S) 

X 

69 BASE FLO3D ELEVATPJN(S) 
(Zm AO, use depth offiwdng) 

211582 



IMPORTANT: In these spaces, copy the corresponding information from Section A. I Fa lnaranceh~pan, JX 

BJI O.hG STRFFl ADnnESS(m3~(mg&l.Unl.S~m.~uOI*J ho)OHPO ROJTEMDBOXM) I PaCfNL& 

I 
CllY STATE ZIPCODE Campany NAlC Nunber 

SECTION D - SURVEYOR, ENGINEER, OR ARCHiTECT CERTIFICATION (COMINUED) 

both s~des of this Elevat~on Cerbficatefor 11) cmmunltvofic~el (2) Insurance aaent~com~anv, and (31 bu~ld~na owner. . . . . ,  - . ,. , . 
COMMENTS 

n Chk h e  if attachments - - . - -. . . -. - .. - .. . .- . - 

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 
For Zone A0 and Zone A (M BFEj, wmp ele kerns El  tnrwgh E4. t the Elevah Cemhcale is isended for me as swpomng ntormabm lor a LOMA or LOMR-F. 
Sec6onC must be cmpleted. 
El. Building Diagram Number-(Sdectthe building diagram most similar to the building for vhich this ceificate is being cwnpleted-see pages 6 and 7. If no diagram accurately 

representsthe building, provide asketch or photograph.) 
E2. The top of the bottom Rcci(induding basement or endosure) of the building is -H.(m)-in.(cm) [7 above or below (check one) the highest adjacent grade. (Use 

natuml grade, NavaMie). 
E3. For Building Diagram 68 with cpenings (see page 7), the next higher floor or elevated Roar (elevation b) of the building is -ft.(m)-in.(an) above the highest adjacent 

grade. Complete l e m  C3.h and C3.i on fmnt d form. 
E4. The top of the, platform of machinery and/or equipment s e ~ a n g  the building is - H.(m) -in.(cm) above or below (check one)the highest adjacent grade. (Use 

natuml grade, if available). 
E5. For Zone A0 only: If no Rwd depth number is available, is the top ofthe boltm Roar elevatd in accordance with the mmmunity's Wpla in management ordinawe? 

Yes ho Unkmvm The oca oifcsl muslcemfy ths dormanon n Secoon G 

SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 
The pmperty owner or ownets autho~ized representatve Whopletes Sections A, B, C (Items C3.h and C3.i only), and E torzone A (Mlhout a FEMAissued or mmmunity- 
issued BFE) or Zone A0 must sign here. Thesfdements in Sedim A, B, C, andEare cwrecf to the best ofmy koodedge. 

PERTYOWNER'S OR OWNERS AUTHORIZED REPRESENTATIVES NAME 

ADDRESS CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

Check here if attachments 
SECTION G - COMMUNITY INFORMATION (OPTIONAL) 

The h a l  ofiicial tho  is autoked by law or o~dmmeto administer the wmmuniiy's flmdplain management ordinance can complete S e c W  A B, C (or E), and G of this Eleva6on 

I I I I 
G 7 . M  p e d  has been issued for: New Construction Substentiel Improvement 
GB. Elevation of asbuilt lowest Roar (including basement) of tk building is: -. -ft.(m) Datum: - 
G9. BFE or (in Zone AO) deplh d W i n g  at the building sRe is: -. -n.(m) Datum: - 

LOCAL OFFICIAL'S NAME TITLE 

Ceilibte. Complete the qicaMitm(s) and sign below. 
GI. The information in Section C was taken from otherdacumentation that has beensigned and embossed by a licensed surdeyor, engineer, or architect vho is authorized by state 

or lkcal law to cethfy devakm information. (Indicate the source anddate of the elevation datain the Comments area below.) 
G2. [7 A community ofiiual cwnpleted Section E for a building lxated in Zone A (without a FEMAissued orcommunilyissued BFE) orzone AO. 
G3. The fallowing informah (Items G469) is provided for wmmuniiy Rwdplain management purposes. 

COMMUNWNAME TELEPHONE 

GA. PERMIT NUMBER 

Check here if attadments 

FEMA Form 81-31, January 2003 Replaces all previous editions 

G5. DATEPERMITISSUED G6. DATECERTIFICATEOFCOMPUANCEOXUPANCY ISSUED 



ELEVATION CERTIFICATE 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

O.M.B. NO. 3 0 6 7 - 0 0 7 7  
Expires December 3 1 , 2 0 0 f  

CIlY STATE ZIP CODE 
Carefree A2 85331 
PROPERTY DESCRIPTION (Lot and Block Numbers, Tax Parcel Number, Legat Description, etc.) 
Lot 5, Carefree Mountain Estates 211-28-238 
BUILDING USE (e.g.. Rsidefiliat, Non-residential, Addition, Accessory, etc. Use a Canments area, if necessary.) 
Residential 
LATITUDELONGITUDE (OPTIONAL) HORIZONTAL DATUM: SOURCE: X GPS (Type): 
( ##'- W - ##.##. or ##.#####? NAD 1927 X NAD 1983 USGS Cuad Map Other: - 
33O48'02.28" N 11 1'57'07.49" W 

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

B1.NFIP CQMMUNlIYNNAME COMMUNITYNUMBER 
Carefree, Town of 040126 

62 COUNTY NAME 
Maricopa 

83. STATE 
A2 

04. MAP AND PANEL 
NUMBER 

W13C0815 
810. Indicate the scurce d ihe Base Flood Elevation (BFE) dataor base flccd depth entered in 09. 

FIS Profile FIRM Community Detenined W e r  (Describe): - 
B1 1. Indicate the elevationdatum used lor the BFE in 89: X NGVD l!X9 17 NAVD 1988 Other (Describe): - 
012. Is the building located in a Ccaslal Barrier Resoucces System (CBRS) areaorolhelwise Protected Area (OPA)? Yes X No Designation Date- 

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED) 
1. Building elevations are based on: Construction Drawings' Building Under Constudon' X Finished ConstWn Q 'A new Elevatiin Cemate will be required when wnsttcdon of the building is wmplete. 

Building Diagram Number1 (Select the building diagram most similartothe buikling for h i c h  this celtikate is being mpleted -see pages 6 and 7. If no diagram 
accumte+y represents the building, provide asketch or photograph.) 

C3. Elevaticns-Zones A1-A30, AE, AH, A ( a  BFE), VE, Vl.V30, V ( a  BFE), AR, AWA, AWAE, AWA1-A%, AWAH, AWAO 
h p l e t e  Items C3:ai below according to the building diagram specified in Item C2. State the datum used. If thedatum is different frwn the datum used for the BFE in 
Section B, mer t the  datum tolhat used for the BFE. Show field measurements and datum mers ion calculation. Use the space provided or the Comments area of 
W o n  D M W o n  G, as appropriate, todocument the datum anversion. 
Datum- 29verskxCanments- 
Elevation refererce ma& used-hsthe elevaSon reference mark used appearon the FIRM? X Yes No 
X a) Top of bottom floor (irduding basement or endosure) 2108.58 ft 
0 b) Topof next higher Roor -.-fi.(m) 
O c) Bottom d low& horizontal s t w r a l  member (V zones only) -.-fi.(m) 
D d) Anached garage (top of slab) -. -n.(m) 
0 e) Lowest elevation d machineiy andor equipment 

sewicing the building (Describe in a Comments area) 

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION 
This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation information. 
I certify that the information in Sections A. 6, and C on this ceitificate represents my best effoits to interpref the data available. 
I understand that any false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001. 
CERTIFIER'S NAME Alan D. Fleece LICENSE NUMBER RLS 25396 

KLE Associate Vice President COMPANY NAME AZTEC 

ADDRESS CITY STATE ZIP CODE 
3747 East Grove Street Phoenix AZ 8 5 W  
SIGNATURE DATE TELEPHONE 

6/12/2003 602-454-0402 

FEMA Form 81 -31. January 2003 See reverse side for continuation. Replaces all previous editions 

BS.SURIX 
H 

ffi. FIRM INDEX DATE 
April 15,1998 

87. FIRM PANEL 
EFFECnVEFEWSED DATE 

July 19,2001 
88. ROODZONE(S) 

x 

B9.BASE no00 ELEVATDN(S) 
W A O ,  use depthoffding) 

2109.?5 



I IMPORTANT: In these spaces, copy Ule corresponding information from Section A. I Fa n a m  Cunpdnf LS? 

B ~ ~ L D N G S ~ R E E T A D D R E S S , ~ ~ J ~ ~ A ~ ~ .  JncSus.~lwlaUq h>,OHPO flOLilE ANDDOX 1.0 I Paqcylurnon 

I 
STATE ZIP CODE I Cm&xmyNAICNWr I 

I 1 
SECTION D- SURVEYOR, ENGINEER, OR ARCHrrECTCERTIFlCATlON (CONTINUED) 

1 m v  both sides of this Elevation Celtificate for 11) cmmunitvofficial. (2) insurance aoent/com~anv, and (3) buildina owner. . , , . . . - . . , .  
1 COMMENTS 

n Check here if attachments - - -  - -  - . . 

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A 0  AND ZONE A (WnliOUT BFE) 

For Zone A0 and Zone A luvlt~d BFEI, mmolete tens El braoh E4 If me E evauon Ccrnficme IS lnlendea lor use a?, s.own nq nlormabon lor a LOW or LOMR F, ,. , , ,  - 
k 6 o n  C must be completed. 
El. Building Ciagram Number-(Select the building diagmm mosl similar tothe building for which this certificate is being canpleted-see pages 6 and 7. If no diagram accumtely 

represents the building, provide asketch or phdograph.) 
E2. The topdthe bottom Row (including basement w endmure) ofthe building is -R.(m)-in.(cm) above or below (chedc one) the highest adjacent grade. (Use 

natuml grade, if available). 
E3. For Building Diagmms 64 v& cpnings (see page 7), the next higher flwr or elevaled flcar (elevation b) dthe building is -R.(m) -in.(cm) above the highest adjacent 

grade. Complete items C3.h and C3.i on front d form. 
E4. The topd the platform of machinery andlor equipment setMng the building is - R.(m)-in.(cm) above or below (check one) Me highest adjacent grade. (Use 

natural grade, t available). 
E5. For Zone A0 onhl: II no Rood depth number is available, is the tap d the Mom flwr elevated in amrdance A the canmunitfs floodplain management ordinance? 

Yes No Unmown The local oMc a msr cer@ ths ~nlormaoon ~n Seaon G 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION 

The pmpeltyomr or omeis auihonzed representative whacanpletes Sections A, B, C (Items C3.h and C3.i wB/J, and E for Zone A (without a FEMAissued or mmmuruty- 
issued BFE) orzone A0 must sign here. Thestatemenfsin Se&w A, B, C, andEare correct to the besf ofmy krwMdge. 

PERTY OWNERSOR OWNER'S AUTHORIZED REPRESENrATIVE'S NAME 

ADDRESS CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

COMMENTS 

L , 
G7. This petmil has been issued for: New Conslluction Substantial lmpmement 
GB. Elevation of as-built lowest Rwr (induding basement) of the buikling is: -. -R.(m) Datum:- 
G9. BFE or (inzone AO) depth of Rooding at the building sile is: -.-fi,(m) Datum: - 

LOCALOFFICIAL'S NAME TITLE 

Celtiftcate. Complete the applicable item@) and sign below. 
GI. The informa6on in Section C was taken lm other documentation that has been signed and embossed by alicensed suneyor, engineer, or archtectwha is aulhorized by state 

oriccal IawtoceMy elevation inlonnation. (Indicate thesource anddate ofthe elevation data in the Gnnmeots area below.) 
G2. A wmmuniiy official completed Section E for a buildtng located inzone A (withobl a FEMAissued orcanmunity.issued BFE) orzone AO. 
G3. The fdiowing informaSon (Items GG9)  is provided forcommunity Roodplain management purposes. 

COMMUNITY NAME TELEPHONE 

G4.PERMiTNUMBER 

DATE 

Check here if attachments 

FEMA Form 81-31. January 2003 Replaces all previous editlons 

G5. DATE PERMIT ISSUED G6. DATECERTIFICATEOF CUMPLIANCOOCCUPANCY ISSUED 



FEDERAL EMERGENCY MANAGEMENT AGENCY 
NATIONAL FLOOD INSURANCE PROGRAM 

ELEVATION CERTIFICATE 
Expires December 31,200: 

CITY STATE ZIP CODE 
Carefree AZ 85331 
PROPERTY DESCRIPTION (Lot and W Numbers. Tax Parcd Number, Legal Descliptim, etc.) 
Lot 7, Los Reales at Carefree 21 1-26-337 
BUILDING USE (e.g., Residential, Nm-residenfial, Addim, Accssory, etc. Use a CMllrnents area, if necessary.) 
Residential 
IATITUDELONGITUDE (OPTIONAL) HORIZOMAL DATUM: SOURCE: X GPS (Type): 
( ##'- #W - ##.##" or ##.#####? NAD ISZ X NAD 1983 USGS Cluad Map Other: - 
33°48'03.48" N 11 1°57'05.85" W 

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION 

FIS Profile FIRM 'IXI bmmunity ~etennined Oher (Describe): - 

Carefree, Town of 040126 I Maricopa 

B1 1. Indicate the elev~ondatum medforthe BFEin 89: XNGVD i923 NAVo 1988 Other (Desc~ibe): - 

"A nei~levation Certificate lvill be required when construction ol the building is implete. 
.Building Diagram Number1 (Select the building diagram most similar lothe building for which this cemficate is being completed - see pages 6 and 7. if no diagram 
accurately represents the building, provide asketch or photograph.) 

C3. Eleva6ons-Zones Al-A%, AE, AH, A (a BFE), VE, V1-V30, V ( ~ B F E ) ,  AR, APIA, AWAE, AWA1-A%, AWAH, AWAO 
Complete Items C3.-ai below according tothe building diagram spec%& in llem C2. State the datum used. If the datum is different fromthe datum used for the BFE in 
Sectim B, m e r t  the datum tolhat used for the BFE. Show 6efd measurements and datum wwersion calculation. Use the space provided or the Comments areaof 
Section D or Section G, as appropriate, to document the datum conversion. 
Datum- CMlversidComments_ 
Eleva8on reference m a k u s e d R M 1 2 0 s  the elevation reference mark used eppearm the FIRM? X Yes No 

2110.481t X a) Top of bottom Rmr (indudirg basemen1 or enclosure) 
0 b) Top of nexl higher Rmr -. -fi.b) 
0 c) Bottom d lowest horizontal stwtural member (V zmes only) -. -fi.(m) 
U d)Altached garage (topof slab) -. -fl.(m) 
D e) Lowest elevation of machinery and/or equipment 

servicing the building (Desclibe in a Comments area) -. -fi.(m) 
X l) W a d j a c e n t  (finshed) grade (LAG) 2109.22 ft 

SECTION D - SURVEYOR, ENGINEER, OR ARCHECT CERTIFICATION 
This certilication is to be signed and sealed by a land surveyor, engineer, or archilect authorized by law to certify elevation information. 
I cerlifv that the information in Sections A, B, and C on this ceriificate represents my best efforis to intemret the data available. 
I understand that any false statement may be punishable by fine orimpiisonment under 18 US. Code, section 1001. 
CERTIFIER'S NAME Alan D. Reece LICENSE NUMBER RLS 25396 

010 lnd~cate the source of the Base Fkd Elevabm (BFEI data or base flood depth enlered m 09 

87 FIRM PANEL 
EFFECTNVREVISED DATE 

July 19,2001 
88 FLOOD ZONE(S) 

X 

84 MAP AND PANEL 
NUMBER 

04013C0815 

ate Vice President COMPANY NAME AZTEC 

CITY STATE ZIP CODE 
3747 East Grove Street Phoenix AZ 85040 
SIGNATURE DATE TELEPHONE 

6112i2003 602-4540402 

89 BASE FLOOD ELEVATION(S) 
gene AO, use &@I of laalng) 

211309 

FEMA F o n  81-31, January 2003 See reverse side for continuation. Replaces all previous editions 

85 SUFFIX 
H 

86 FIRM INDEX DATE 
April 15,1998 



IMPORTAM: In these spaces, copy Ule corresponding information from S x l i o n  A. I FCZ m a a n c e h p w  ~ s e  

BL LDIhG STREET ADDRESS lnallnj Mr Unfl, Sure andor Eljg No, OR P O  RO ITE AhD BOX 110 

n Chwk here if nttarhmenk - -. . - -. . . . - . - . . - . - -. . . . . - . . - 
SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE) 

ForZone A0 andzone A (without BFE), complete Items E l  through E4:Hthe Elevafion Certikate is intended for use as suppoting in fomah for a LOMA or LOMR-F, 
Seclion C must bempleted. 
El. Building Diagram Number-(Selecl the building diagram most similarto the building for M c h  this certikate is being cwnpleted -see pages 6 and 7. If no diagram accumtety 

represents the building, provide asketch or photcgcaph.) 
E2. The top ofthe bottom Rmr (indud~ng basement or endosure) of the building is -ft.(m)-in.(cm) above or below (check one) the highest adjacent grade. (Use 

natural gmde, if available). 
E3. For Building Diagrams 68 with openings (see page 7),the nexl higherflmr oc elevated Rmr (elevation b) ofthe building is -ft.(m)-in.(cm) akwe the highest adjacent 

grade. Complete items C3.h and C3.i on front of form. 
E4. The topofthe platform of machinery andlor equipment selvicingthe building is -ft.(m)-in.(cm) above or below (chedc one) the highest adjacent grade. (Use 

natural grade, if available). 
E5. For Zone A0 only: If no Rood depth number is available, is the top of the boilan Rmr elevated in accordance with the mmmunity's Roodplain management ordinance? 

Yes ho ~lnknom The local olfic d m s t  cemly th s nlonnabon n Sccnon G. 
SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTlFlCATlON 

The ormettv owneroromels aflhonzec represenlahe vrhomplnes Smons A, B, C (Items C3 h ana C3 only), and E for Zone A (rnblod a FEMA-ssued or mmuntV- . .  , 
issued BFEl orzone A0 must sian here. r he statements in secliins A. 6'. C, and   are &necf to the bestofmvkkwledoe - 

PERTYOWNER'S OR OWNERS AIJHORIZED REPRESENTATIVE'S NAME 

CITY STATE ZIP CODE 

SIGNATURE DATE TELEPHONE 

L I I I 
G7.Thii permit has been issued for. New Constnction Substanlid Improvement 
G8. ElevaSon of as-built lowest Rmr (illcluding basement) d the building is: -. -ft.(m) Datum: - 
G9. BFE or (in Zone AO) depth dflooding at the building &e is: -. -ft.(m) Datum: - 

LOCALOFFICIAL'S NAME TITLE 

COMMUNITY NAME TELEPHONE 

Certificate. hp le te the  applicable itm(s) and sign below. 
GI. The infomaSon in Section C was taken f m  other documentalion that has been signed and embossed by aliinsed surveyor, engineer, or architect who is aiilbiized by state 

or local law tocerMy elevation intorma6on. (Indicate the source and date of the elevah'datain the Comments area below.) 
G2. A communityoHidal completed Section Efor a building located in Zone A (withaul a FEMA-issued orcommunilyissued BFE) orzone AO. 
G3. The fdlwving infomalion (Ilems G4-G9) is provided foccommunily floodplain management purpases. 

DATE 

Check here if attachments 

FEMA Form 81-31, January 2003 Replaces all previous ediBons 

G6. DATECERTIFICATEOFWWANCVOCCUPANCY ISSUED G4. PERMIINUMBER G5. DATE PERMIT ISSUED 



M E M O R A N D U M  GH2MHILL * Terravita Way Boundary Conditions and Flow Split 
Determination 
TO: File 

COPIES: File 

FROM: Tony Bokich 

DATE: April 30,2003 (Revised (3/19/04) 

A hydraulic analysis was performed on Terravita Way to determine the downstream 
boundary condition for the Unnamed Central Tributary to Cave Creek and to determine the 
direction flow would travel. Flow could travel north through 4-lO'x4' RCBC's, or north, 
south or west over Terravita Way. 

The Haestad CulvertMaster program was used to determine the maximum water surface 
elevation at Terravita Way of 2141.45 and used as the boundary condition. This information 
was used to determine the maximum flow through the box culverts and overtopping flows 
at 4 low points along the roadway profile. Culvert and channel analyses generated a flow- 
rating table of box culvert and overtopping flows at four low points on the roadway profile. 
The analysis determined that 1,578 cfs flows through the box culvert while 142 cfs, 562 cfs, 
and 514 cfs will flow to the south, west, and north, respectively, of Terravita Way. 

The total flow used in the analysis is 2,849 cfs. This figure omits the small side channel flow 
that enters the north side of the main stream about 70 feet upstream of the culvert. This 
wash (UC84 in the HEC-1 output) was combined at this location after the initial flow split of 
2092 to the north and 704 to the south. It increased the north peak to 2116 cfs. The difference 
in peak flows between the overtopping analysis and the HEC-RAS flows at Terravita Way is 
a total of 24 cfs or 1.1% of the total flow. 

The results of the flow split analysis produced rating curves that determine the flow split 
quantitatively. These rating curves were incorporated into the HEC-1 model. The peak flow 
entering the Unnamed Central Tributary to Cave Creek - North Branch is taken from 
concentration point CP84. The peak flow entering the South Branch is taken from RD84S 
and then D8411N. Refer to the Summary of HEC-RAS Model Flow Changes table in the 
TDN. 

PHWIERRAVITA WAY FLOW SPLlT.PAW,WC 1 162904.DP.15.03 



Terravita Way Flow Split Estimation 
03/22/2004 
Carefree DMP 
162944.DP.15.03 

A total flow of 2849 cfs arrives at Terravita Way. The 2489 cfs flow will split at Terravita Way and Will go: 
1. Through the culvert to the North 
2. Over the Road to the North 
3. Over the Road to the West and 
4. Over the Road and to the South. 

Culvert capacity was analyzed using both Culvert Master and HY-8 and the results were identical. A rating curve was developed that takes into account the headwater depths. . ~ 

Rating cLrves were developed for the total flow, cJlven an0 overtopping and ,,st for !he cLlvert. The flow splir was ILrIher analyzed with the Culvertmaster program at !he 
centerllne of ovenoppng {sea anached map). Tns s lhe line at which 0verIopp:ng wll occur, t s not the cen1erl.ne of tne roadway. Using 1t.e 6 exislny luw l~uis 1s on tne centerllne prof le. 
the centerline was divided into individual sections to determine the amount of flow~that will go North, South, or West. A rating table was determined for each section to yield total flow 
for each section 

The resulting Rating Table is as follows: 

WSE Total Flow Road Culvert 
2134.64 0 0 0 
2135.5 79.7 0 79.7 

2136.55 255 0 255 
2137.59 490 0 490 
2138.98 880 0 880 
2140.08 1250 50 1200 
2140.67 1550 175 1375 

North (Road & Culvert) South West 
0 0 0 

79.7 0 0 
255 0 0 
490 0 0 
880 0 0 

1250 0 0 
1550 0 0 



Performance Curves Report 
terravlta way 

... 

Minlmum Maximum Increment 
Discharge 0.00 6,000.00 600.00 cfs 

Performance Curves 

Discharge 
(cis) 

HW Elev. 

Tile: Terravita Way Flow Spllt Analysis Project Engineer: Emili Kolevski 
pi...\terravltta culvert (new) rating cuNe.cvm CHZM Hill CulvertMaster v2.0 [2.005] 
09/05/03 09:41:52 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuv, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Culvert Analysis Report 
Terravita Way 

ponent:Culvert-1 

Cuiven Summaly 

Computed Headwater Elevation 2,141.45 ft Discharge 1,577.80 cfs 
Inlet Control HW Eiev 2,141.45 ft Tailwater Elevation 2,133.70 ft 

Outlet Control HW Elev 2.140.83 ft Control Type Inlet Control 
Headwater Depth1 Height 1.70 

Grades 

Upstream Invert 2.134.64 fl Downstream Invert 2,133.70 ft 
Length 90.00 ft Constructed Slope 0.010444 Wft 

Hydraulic Profile 

Profile 52 Depth. Downstream 2.79 ft 
Slope Type Steep Normal Depth 2.43 ft 
Flow Regime Supercritical Critical Depth 3.64 ft 
Velocity Downstream 14.12 Ws Critical Slope 0.003320 Wft 

Section 

Section Shape 
Section Material 
Section Size 
Number Sections 

Box Mannings Coefficient 

Concrete Span 
1Ox4ft  Rise 

4 

et Control Propenies 

2,140.83 fl Upstream Velocity Head 1.82 fl 
Ke 0.40 Entrance Loss 0.73 ft 

Inlet Control Properties 

Inlet Control HW Elev 2,141.45 fl Flow Control Submerged 
Inlet Type 314" chamfers; 45 'skewed headwall Area Full 160.0 W 
K 0.52200 HDS 5 Chart 11 
M 0.66700 HDS 5 Scale 1 
C 0.04020 Equation Form 2 
Y 0.73000 

Project Title: Terravita Way 4 TenbyFour Culverts Project Engineer: Linda A. Johnson 
p:\162944\cuiven rating curves\terravit.cvm CHZM Hill CulvertMaster v1.0 
03/22/04 01:49:05 PM O Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 3 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet Overall Roadway Section 
Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannlngs Coefficient 0.035 
slope o.005919 wn 
water Surface Elevation 2,141.45 n 
Elevation Range 2,139.80 to 2,143.56 

Discharge 1.271.07 cfs 

Project Engineer: Linda Johnson 
p:\l62944\flowmaster\lindas harddriveUerra.fm2 CH2M HILL FlowMaster v6.O [614b] 
03/22/04 01:53:05 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of I 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet Overall Roadway Section 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.005919 Wfl 
Water Surface Elevation 2,141.45 R 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method lmproved Loiteh Method 
Closed Channel Weighting Method Horton's Method 

Results 

Mannlngs Coefficient 
Elevation Range 
Discharge 
Flow Area 
Wened Perimeter 
Top Width 
Actual Depth 
Critical Elevation 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Tvoe 

0.035 
2,139.80 to 2,143.56 

4,271.07 cfs 
453.2 ft2 

569.63 R 
569.39 R 

1.65 fl 
2,141.15 fl 
0.021377 wn 

2.80 Ws 
0.12 fl 

2,141.57 R 
0.55 

Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Segments 

start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Project Engineer: Linda Johnson 
p:\l62944\flowmasteNindas harddrive\terra.fm2 CH2M HILL FiowMaster v6.0 [614b] 
03/22/04 01:52:22 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbuw, CT 06706 USA (203) 755-1666 Page t of 2 



Worksheet 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) 

Project Engineer: Linda Johnson 
p:\l62944\flowmaster\lindas harddrive\terra.fmZ CH2M HILL FlowMaster v6.0 [614b] 
03/22/04 01:52:22 PM O Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Performance Curves Report 
terravlta way <north 1 r 

Minimum Maximum increment 
0.00 6,000.00 600.00 d s  

HW Elev. 

0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 

175 0 Discharge 
(cis) 

Title: Terravita Way Flow Split Analysis Project Engineer: Emili Kolevskl 
p:l..\terravltta culven (new) rating cutve.cvm CH2M Hill CulvertMaster v2.0 [2.005] 
09/05/03 09:39:09 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CS 06708 USA +I-203-755-1866 

Page 1 of 1 



Performance Curves Report 
terravita way <north 2> 

Mlnlmum Maximum Increment 
DlSCharge 0.00 6,000.00 600.00 Cfs , 

HW Elev. 

0.0 100o.o 2doo.o 3000.0 4000.0 5000.0 6000.0 
1920 . Discharge 

(cfs) 

Title: Terravlta Way FIOW split Analysis Project Engineer: Emill KolevsM 
p:\ ... \terravina culven (new) rating curve.nrm CHZM Hill CulvertMaster v2.O [2.005] 
09/05/03 09:38:37 AM @ Haestad M~thods. lnc. 37 8rmkslde Road Waterbury. CT 06766 USA +1-20S755-1666 Page 1 of 1 



Performance Curves Report 
terravlta way <south> 

Minimum Maximum increment 
0.00 6.OW.00 600.00 CIS 

THle: Terravita Way Flow Split Analysis Project Engineer: Emlli Kolevski 
p:\ ... \terravim culvert (new) rating curve.cvm CH2M Hlll CulvertMaster v2.0 [2.005] WO5IW 09:54:01 AM Q Haestad Methods. lnc. 37 Bmokside Road Waterbury, CT 06708 USA +I-203-755-1666 

Page 1 of 1 



Performance Curves Report 
terravita way <west> 

Minimum Maximum increment 
Discharge 0.00 6,000.00 600.00 ofs 

Title: Terravlte Way Flow Split Analysls Project Engineer: Emlli Kolevski 
p:\ ... \terravia culvert (new) rating curve.ovm CH2M Hlll CulvertMaster v2.0 [2.005] 
09/05/03 09354323 AM 0 Heestad Methods. lno. 37 Brookside Road Waterbury. CT 05708 USA +I-203-755-1666 Page 1 of 1 
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M E M O R A N D U M  CH2MHILL ,* Flow Split at Scottsdale Health Center, Unnamed 
Central Tributary To Cave Creek 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: March 13,2003 (Revised March 23,2004) 

A flow split was calculated upstream of the Scottsdale Health Center, which was based on 
the previous flows. This split was calculated to be 61 cfs. However, the updated flows are 
much lower and this split does not occur anymore. The flow that now arrives upstream of 
the Health Center is 576 cfs, which is lower than the 602 cfs that was previously calculated 
with the flow split. 

The Health Center forms a topographical high point at the diversion. The amount of flow 
diverted was determined by the percentage of cross sectional area of flow on each side of 
the diversion plus a 10 percent margin of error (see attached documentation) . With the 
margin of error factored into the analysis, approximately 400 cfs, will continue north, and 
233 cfs will travel south around the structure. Once the diverted flow returns to the South 
Branch, the flow is calculated by adding 20percent of (CP88EN - D84iiN) as reported from 
the HEC-1 model. Refer to the Summary of HEC-RAS Model Flow Changes. 

PHXlFLOW SPLlTATSCOlTSDALE HEALTH CENTER REVISED PAW.DOC 1 162944.DP.15.03 
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M E M O R A N D U M  CH2MHILL 

@ Los Reales Flow Diversion - Unnamed Central 
Tributary to Cave Creek 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: January 15,2003 (Revised March 24,2004) 

A box culvert exists on Los Reales Drive that is under-sized for the 100-year event. 2228 cfs 
arrives at the culvert crossing calculated from the peak flow at the HEC-1 concentration 
point CP84 plus 35 percent of (CP7879 - CP84). Of the 2228 cfs arriving at the culvert, 1480 
cfs will be conveyed through the culvert, and 748 will overtop the roadway. However, the 
low point in the roadway is not directly over the culvert, and overtopping will occur 
approximately 120 feet to the south of the culvert. 

A topographical high point exists approximately 100 feet downstream of the centerline of 
the roadway that causes the flow to divert to the north and south. This diversion is 
important in that the flow that is diverted to the north will rejoin the main channel of the 
Unnamed Tributary to Cave Creek; however, the flow that is diverted to the south will a continue west and not rejoin the main channel until much further downstream. Refer to the 
Carefree Mountain Drive Diversion memo for more detail. 

The dividing line for the north-south diversion was determined from topography taking 
into account momentum, and is shown on the attached map. The amount of flow diverted 
to each direction was detennined by the percentage of cross sectional area on each side of 
the dividing line. 

Out of the 748 cfs overtopping the roadway, 494 cfs will be diverted to the south, and 254 cfs 
will continue to the north. 

PHXiLOS REALES DIV MEMO - REVISED PAW.DOC 1 







Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet CL Los Reales 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Manning6 Coefficient 0.030 
Stope 0.018200 nln 
Water Surface Elevation 2,122.09 n 
Elevation Range 2,120.72 to 2,123.78 
Discharae 748.00 cfs 

v:zo.o[l 
H: l  
NTS 

Project Engineer: Linda Johnson 
p:\162944\flowmaster\lindas harddrive\carefree,fm2 CH2M HILL FlowMaster "6.0 [614b] 
03/23/04 04:38:56 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Los Realos Overtopping Split Flow Analysis 

A1 = 90.5 sq-ft 
A2 = 47.1 sa-ft 
A Total = 13j.6 s -ft 
A1 = 90.5 / 137.2= 66% 
A2 = 47.1 / 137.6 = 34% 

Q Total = 748 cfs 
Q A l =  748 x 0.66 = 494 cfs 
Q A2 = 748 x 0.34 = 254 cfs 



M E M O R A N D U M  CH2MHILL 

Carefree Mountain Drive Flow Split 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: April 22,2003 (Revised March 24,2004) 

A flow split exists on the Unnamed Central Tributary to Cave Creek - Diversion Branch 
immediately upstream of Carefree Mountain Drive. A total of 494 cfs arrives at this 
diversion during the 100-year event. Refer to the flow split memos "Flow Split at Scottsdale 
Health Center, Unnamed Central Tributary to Cave Creek" and "Los Reales Flow Diversion 
-Unnamed Central Tributary to Cave Creek" for more information. The portion of the flow 
diverted to the north rejoins the Unnamed Central Tributary to Cave Creek - North Branch, 
while the flow diverted to the south does not rejoin the study wash. 

A topographical high point at the diversion as shown on the attached sketch. The amount 
of flow diverted was determined by the percentage of cross sectional area of flow on each 
side of the diversion. Out of the 494 cfs, approximately 437 cfs will continue north and be 
added to the model at cross section 0.2756, and 57 cfs will be diverted to the west and out of 

e the study reach. 

PHWCFMOUNTAIN MEMO-REVISED PAW.DOC 1 162944 



UC Overtopping Diversion Wash 01-15-03 Plan: Plan 02 I .~ . 
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DRAINAGE SUMMARY 

CAREFREE 80 ACRES 

Prepared for: 

RJL Properties 
6991 East Camelback Road/suite B-111 
Scottsdale, Arizona 85251 

Prepared By: 

Development Planning & Management 
David G. Gulino, PE 
P.O. Box 3002 
Scottsdale, Arizona 85271 

May 1992 
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M E M O R A N D U M  CH2MHILL 

Boundary Conditions, Culvert No. 3, Unnamed 
Central Tributary to Cave Creek 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: March 13,2003 (Revised March 24,2004) 

Culverts numbered 2 and 3 at Cave Creek Road exist as the downstream boundary 
condition for one of the reaches of the Unnamed Central Wash floodplain delineation. 
According to the hydrology of the project (see Data Collection Report), 566 cfs will arrive at 
these culverts during the 100-year event. Double 71" by 47" CMP arch culvert constitute 
Culvert No. 3 while Culvert No. 2 is a single 49" by 33" CMP arch culvert. 

The double CMP arch culverts are nearly filled with sediment and for this analysis both cells 
are assumed to be plugged while the single CMP arch pipe has a capacity of approximately 
61 cfs. To establish the boundarv condition for the central tributarv. HEC-RAS was used to 
calculate an initial water surface elevation so that the approximate flow area impacting the 
double cell culvert area could be isolated. Using information derived from HEC-RAS at 
cross section 0.0986 (see attached information), the associated area and related discharge for 
that portion of the channel draining in the direction of the dual arch culverts was estimated. 
Then, using FlowMaster in conjunction with an overtopping line located in the vicinity of 
the plugged culverts, a water surface elevation was established. From these results, a water 
surface elevation of 2044.53 was calculated and will be used as the boundary condition for 
this tributary. Consideration was given to use the single cell RCP arch culvert to establish 
boundary conditions, however by doing so would result in a unrealistically low starting 
water surface elevation since this culvert and adjacent roadway section are located at a 
significantly lower elevation than the double cell culvert and related road section associated 
with the main portion of the channel. 

At this Cave Creek Road crossing, there is no confining dip section on the road, and for the 
larger magnitude runoff events, runoff is conveyed through the single cell CMP arch 
culvert, over Cave Creek Road and south along the Road. To determine the flow along and 
over the roadway, rating tables were developed for the channel and the combined flow of 
both the culvert and roadway flow. The results and the supporting documentation are 
attached. 

The results indicate that for the 100-year runoff event, approximately 78 cfs flows through 
the single cell culvert, while approximately 488 cfs flows over and along the road. 

PHXlCULVSBOUNDARY CONDITION MEMO-PAW.DOC 









Unnamed Central Wash 3-26-03 Plan: Plan 12 
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Culvert #3 
Worksheet for Irregular Channel 

Worksheet #3 UC-South Boundary Condition 2nd Iteration 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.004200 n/ft 
Discharge 284.00 cfs 

Current Roughness Method Improved Lotteh Method 
Open Channel Weighting Method Improved Lottefs Method 
Closed Channel Weighting Method Horton's Method 

. . - - - . .- 
Manning~ Coefficient 0.027 
Water Surface Elevation 2,044.53 ft - Bol/ndary rUn d r A h  5& ) R A ~  9 d 5 ~ i l -  
Elevation Range 2,042.30 to 2,046.20 
Flow Area 94.0 f* 

Wetted Perimeter 122.13 ft 
Top Width 121.98 ft 
Actual Depth 2.23 fl 

Critical Elevation 2,044.03 ft 
Critical Slope 0.01 1028 Wtt 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.61 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+23 0+70 0.032 
0+70 1 +46 0.028 
1 +46 5+42 0.025 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+23 2.046.20 

Project Engineer: Roben Lyons 
p:\ ... \flowmaster\uc-south-boundary-condition.fm2 CH2M HILL FlowMaster "6.0 161 4b] 
03/24/04 02:39:33 PM &I Haestad Methods. lnc. 37 Broobide Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Worksheet #3 UC-South Boundary Condition 2nd Iteration 
Flow Element Irregular Channel 
Method 
Solve For 

Manning's Formula 
Channel Deoth 

- - 

Getion ~ a t a -  

Manninos Coefficient 0.027 
slope 0.004200 ftJft 
Water Surface Elevation 2,044.53 ft 
Elevation Range 2.042.30 to 2,046.20 
Discharge 284.00 cfs 

~ : 5 0 . 0 [ 1  
H:l 
NTS 

rroja;, cnglneer: no8 
P:\ ... \flowmasteAu0-soUth-houndarycondition.fm2 CH2M HILL FlowMaster v..., ,, .,,, 
03/24/04 02:39:54 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Cave Creek Overtopping at Culvert #2 
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2045 - 
I Dltch 

Flow 
Culvelt and Roadway Flow 
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Summary Table 
Rating Analysis for Culvert #2 on Cave Creek Road 

~ l t c h  Section 
Water Surface Discharge 
Elevation(ft) (cfs) 

2,042.12 144 

Culvert and Roadway 

HW Elev. (ft) Discharge (cfs) 
2,036.95 0 
2.038.1 0 10 

Note :(I) This Value was obtained by interpolating between 2042.94 and 2042.98. 

Approximate Headwater Elevation = 2042.96 

C.iCarelrae\Updafd Cave Creek Ov~nopping slCukertN2xb 



Table 
Rating Table for Irregular Channel 

c*wr~€L %&"Qb 
Pmjecl Descdption 

Worksheet Cave Creek Ditch Capacity South 
Flow Element Irregular Channel - 
Method Manning's Formula 
Solve For Dlscharue 

l n ~ u t  Data -. ~ ~~ 

Slope 0.005540 Wfl 

Options 

Current Roughness Method Improved Lotter's Method 
Open Channel Welghting Method Improved Lolter's Melhod 
Closed Channel Weighting Metho~ Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Elevation (fl) 2.040.80 2,045.00 0.04 

Pmject Engineer: Robert Lyons 
... \flowrnaster\uc-south-boundary-condition.fm2 CHZM Hill FlowMaster v6.l 161401 
03/28/03 03:22:36 PM @ Haestad Methods. lnc. 37 Bmokslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 3 

Water 
Surface 

Elevation 
(ft) 

2.040.80 

Discharge 
(ds) 

2.95 

Velocity 
(w 

1.45 

Flow 
Area 
(fi2) 

2.0 

Wetted 
Perimeter 

(ft) 

10.20 

TOP 
Width 

(a) 

10.15 



Table 
Rating Table for Irregular Channel 

Water 
Surface 

Elevation 
( f l )  

2,042.16 
2,042.20 
2,042.24 
2.042.28 
2,042.32 
2.042.36 
2,042.40 
2,042.44 
2.042.48 
2,042.52 
2,042.56 
2,042.60 
2,042.64 
2,042.68 
2.042.72 
2,042.76 
2.042.80 
2.042.84 
2,042.88 
2,042.92 
2,042.96 
2.043.00 
2.043.04 

Width -1 Flow 
Area 
(ft=) 

39.3 
41.1 
43.0 
44.8 
46.8 
48.7 
50.7 
53.1 
55.5 
57.8 
60.2 
62.6 
65.0 
67.4 
69.8 
72.2 
74.6 
77.0 
79.5 
81.9 
84.3 
86.8 
89.2 
91.7 
94.2 
96.7 
99.1 

101.6 
104.1 
106.7 
109.2 
111.7 
114.2 
116.8 
11 9.3 
121.8 
124.4 
127.0 
129 7 
132.5 
135.5 
138.5 
141.6 
144.8 
148.1 
151.6 
155.1 
158.7 
162.5 
166.3 
170.2 
174.3 
178.4 
182.6 

Discharge 
(cfs) 

153.18 
162.64 
172.46 
182.83 
193.18 
204.10 
215.40 
209.89 
225.18 
240.92 
257.09 
273.70 
290.73 
308.19 
326.07 
344.35 
363.05 
382.16 
401.66 
421.57 
441.67 
462.56 
483.64 

... Wowrnaster\uc-south-boundary-condltlon.fm2 CHZM Hill 
03/28/03 03:22:36 PM O Haestad Methods, lnC. 37 Brookside Road Waterbuly. C1 

Wetted 
Perimeter 

(R) 

44.90 
45.92 
46.94 
47.96 
48.98 
50.00 
51.02 
59.24 
59.46 
59.68 
59.90 
60.12 
60.34 
60.56 
60.78 
61 .OO 
61.22 
61.44 
61.66 
61.88 
62.10 
62.32 
62.54 
62.75 
62.97 
63.19 
63 41 
63.63 
63.85 
64.07 
64.29 
64.51 
64.73 
64.95 
65.17 
65.39 
65.61 
68.19 
70.78 
73.37 
75.95 
78 54 
81.12 
83.71 
86.29 
88.88 
91.47 
94 05 
96.64 
99.22 

101.81 
104.40 
106.98 
109.57 

Velocity 
(f'w 

3.90 
3.96 
4.01 
4.07 
4.13 
4.19 
4.24 
3.95 
4.06 
4.17 
4.27 
4.37 
4.47 
4.57 
4.67 
4.77 
4.87 
4.96 
5.06 
5.15 
5.24 
5.33 
5.42 

Project Engineer: Robert Lyons 
FlowMaster v8.l I61401 

' 06708 USA (203) 755-1666 Page 2 of 3 



Table 
Rating Table for Irregular Channel 

I Water I Dlscharae 1 Velocitv 1 Flow I Wetted 1 TOD 1 

CH2M Hill 
Project Engineer: Robert Lyons 

FlowMasterv6.1 161401 



Rating Table Report 
Cave Creek Road Overtopping Analysis 

Range Data: 

f k / & N V )  

Minimum Maximum Increment 
Discharge 0.00 900.00 10.00 cfs 

Discharge (cfs) I HW Elev. (ft) 1 

Project Engineer: Robert Lyons ... \culvertmaster\prellm-des-cave-creek-road.cvm CH2M Hill CulvertMaster v2.0 [2.005] 
03128103 04:34:23 PM Q Haestad Methods, lnc. 37 Brookslde Road Waterbury, CT 08708 USA +I-203-755-1666 Page I of 2 



Rating Table Report 
Cave Creek.Road Overtopping Analysis 

Discharge (cfs) 

500.00 
510.00 
520.00 
530.00 
540.00 

550.00 
560.00 
570.00 
580.00 
590.00 
600.00 
610.00 
620.00 
630.00 
640.00 
650.00 
660.00 
670.00 
680.00 
690.00 
700.00 
710.00 

720.00 
730.00 

CHZM Hill 

HW Elev. (it) 

2.043.65 
2,043.66 
2,043.67 
2,043.67 
2,043.68 

2,043.69 
2,043.70 
2.043.71 

2,043.72 
2.043.73 
2,043.74 
2.043.75 
2.043.76 
2,043.77 
2,043.77 
2.043.78 
2,043.79 
2.043.80 
2,043.81 
2,043.81 
2.043.82 
2.043.83 

2.043.84 
2.043.84 

Project Engineer: Robert Lyons 
CulvertMastar "7 n 17 nna 



Culvert Analysls Report 
Culvert-2 

Culverl Summary 

Computed Headwater Elevation 2,042.96 fl Discharge 77.97 d s  
lnlet Control HW Elev. 
Outlet Control HW Elev. 

2,041.74 fl Tallwater Elevation 
2.042.96 R Control Type 

2,037.47 fl 
Outlet Control 

Headwater DeptWHelght 2.19 

Grades 

Upstream Invert 2,036.95 ft Downstream Invert 2,035.07 ft 

Length 124.00 fl Constructed Slope 0.015161 Wft 

Hydraulic Profile 

Profile ComposlteM2Pres~ureProfile Depth, Downstream 2.40 fl 
Slope Type Mild Normal Depth NIA ft 
Flow Regime Subcritical Critical Depth 2.25 fl 
VelOCiN Downstream 9.30 Ws Critical Slope 0.027494 Wfl 

-- - 

Sectlon 

Section Shape Arch Mannlngs Coefficient 0.025 
Section Material Steel and Aluminum Var CR Span 4.06 ft 
Section Size 49 x 33 inch Rise 2.75 fl 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2,042.96 R Upstream Veloc~ty Head 1.19 ft 
Ke 0.50 Entrance LOSS 0.60 R 

lnlet Control Properties 

Inlet Control HW Elev. 2,041.74 R Flow Control Submerged 
Inlet Type 90' headwall Area Full 8.9 ft2 
K 0.00830 HDS 5 Chart 34 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

Project Engineer: Robert Lyons 
p:\ ... \prelim-des-cave-creek-road.cvm CH2M Hill CulvertMaster v2.O (2.0051 
W2404 03:01:22 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA d-203-755-1666 Page 1 of 1 



Culvert Analysis Report 
Weir 

Hydraulic Component(s): Roadway 

Discharge 47.10 cfs Allowable HW Elevation 2.042.96 fl 
Roadway Width 110.00 ft Oveltopping Coefficient 2.92 US 
Low Point 2,042.40 fl Headwater Elevation 2,042.96 fl 
Discharge Coefficient (Cr) 2.92 Submergence Factor (Kt) 1 .OO 
Tailwater Elevation 2,037.47 fl 

Sta (fl) Elev. (fl) 

134.00 2,042.40 
365.00 2.043.60 
374.00 2,043.1 0 
427.00 2,043.20 
463.00 2,043.70 
466.00 2,044.30 
692.00 2.045.10 

Project Engineer: Robert Lyons 
p:L..\prellm-des-cavecreekmad.cvm CH2M Hill CulvertMaster v2.0 [2.005] 
03/24/04 03:01:47 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT06708 USA +I-203-755-1668 Page 1 of I 



Culvert DeslgnerlAnalyzer Report 
Cave Creek Road Overtopplng Analysis 

Analysls Component 

Storm Event Design Discharge 125.00 cfs 

Peak Discharge Method: User.S~ecled 
-- 

Design Discharge 125.00 ds Check Discharge 125.00 cfs 

Tailwater properties: Irregular Channel 

Rouahness Segments 

Start End Mannings 
Station Station Coefficient 

OtOO 0+82 0.040 
0+82 1+15 0.028 
1+15 2+39 0.040 

Natural Channel Points 

Station Elevation 
lft) in )  

Taiiwater conditions for Design Storm. 

Discharge 125.00 cfs Actual Depth 2.07 ft 
Velocity 7.28 ftls 

Name Description Discharge HW Elev. Velocity 

Culvert-2 1-49 x 33 inch Arch 77.97 cfs 2.042.96 ft 9.30 ftls 
Weir Roadway 47.1 0 cfs 2.042.96 f l  NIA 
Total 125.07 cfs 2,042.96 fl NIA 

a 
Pmject Engineer: Robert Lyons 

p:\ ... \prelim-des--.creek-mad.cvm CH2M Hlll CuivertMaster v2.0 (2.0051 
03/24/04 03300313 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +ie03-755-1666 Page I of 3 





M E M O R A N D U M  CW2MHILL * Boundary Conditions, Culvert No. 6, Unnamed 
Central Tributary To Cave Creek-North Branch 
TO: Tony Bokich 

COPIES: File 

FROM: Patrick Wolf 

DATE: October 24,2002 (Revised March 24,2004) 

Culvert No. 6 at Cave Creek Road exists as the downstream boundary condition for one of 
the reaches of the Unnamed Central Wash floodplain delineation. According to the 
hydrology of the project (see Data Collection Report), 2,462 cfs will arrive at the culvert during 
the 100-year event. Triple 66" corrugated metal pipes exist under Cave Creek Road at this 
location. 

Hydraulic analysis using Haestad Methods' CulvertMaster software indicates that the 
culverts can handle approximately 908 cfs (see attached) using site specific geometry 
conditions. A plan view of the site (see attached) shows the overtopping line that the 
remainder of the flow, 1554 cfs, will follow. The road includes a confining dip section, so 
the flow that is not conveyed through the culverts will overtop road and continue west 
towards Cave Creek. 

The results indicate that the headwater elevation will be 2038.23, resulting in a maximum 
depth of almost two feet over the roadway. Therefore, this elevation will be used as the 
downstream boundary condition in the HEC-RAS floodplain model, with a boundary water 
surface elevation of 2038.23. 

PHXlCULVB BOUNDARY CONDITION MEMO.PAW.DOC 1 162944.DP.15.03 
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Culvert DesignerlAnalyzer Report 
Problem #6 

l)n na med ~ e v r h z /  rr;bdc/r To Lcuc ~ ~ c a x  -dm i%ah~- 4 
Analysis Component 

Storm Event Design Discharge 2,462.00 cfs 

-- 

Peak Discharge Method: User-Specified 

Design Discharge 2,462.00 cfs Check Discharge 2.462.00 cfs 

Tailwater orooertles: lrreaularchannel 

~ 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

Tailwater conditions for Desian Storm. 
-- 

Discharge 2,462 00 cfs Actual Depth 422 n 
Veloc~ty 9 73 Ws 

Name Descrlptlon Discharge HW Elev velocity 

Culvert-1 3-66 inch Circular 907.84 cfs 2,038.23 ft 13.80 Ws 

II Weir 
Roadway 1,555.32 cfs 2,038.23 ft NIA 

Total .. ... .. .... ... .. 2.463.16 cfs 2.038.23 R NIA 

Projaci Engineer: Robert Lyons 
p:\l62944\culvertmaster\uc-boundaty.cvm CHPM Hill CulvertMaster v2.0 [2.0061 
03124104 04:08:43 PM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 3 



Culvert DesignerlAnalyzer Report 
Problem #6 

Culvert Summary 

Computed Headwater Elevation 2,038.23 ft Discharge 907.84 cfs 
Inlet Control HW Elev. 2,038.23 f t  Tailwater Elevation 2,028.30 ft , 

Outlet Control HW Elev. 2,037.54 A Control Type Inlet Control 
Headwater DepthIHeight 1.80 

Grades 

Upstream Invert 2,028.35 ft Downstream Invert 2,025.47 f l  
Length 126.00 ft Constructed Slope 0.022857 ftlft 

Hvdraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

M2 Depth, Downstream 
Mild Normal Depth 

Subcritical Critical Depth 
13.80 ftls Critical Slope 

4.78 ft 
N/A ft 
4.76 ft 

0.025269 ftlft 

Section 

Section Shape Circular Mannings Coefficient 0.024 
Section Material CMP Span 5.50 ft 
Section Size 66 inch Rise 5.50 ft 
Number Sections 3 

Outlet Control Properties 

Outlet Control HW Elev 
Ke 

2,037.54 ft Upstream Velocity Head 
0.50 Entrance Loss 

Inlet Control Properties 

Inlet Control HW Elev. 2,038.23 ft Flow Control Submerged 
Inlet Type Headwall Area Full 71.3 ft2 
K 0.00780 HDS 5 Chart 2 
M 2.00000 HDS 5 Scale 1 
C 0.03790 Equation Form 1 
Y 0.69000 

p:\l62944\c~i~ertmaster\~c-bounda~/.cvm CH2M Hill 
03/24/04 04:08:43 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 

Project Ensineer: Robert Lyons 
CulvertMaster v2.0 [2.005] 

+I-203-755-7666 Page 2 of 3 



Culvert DesignerlAnalyzer Report 
Problem #6 

Component:Weir 

Hydraulic Component(s): Roadway 

Discharge 1,555.32 cfs Allowable HW Elevation 2,038.23 R 
Roadway Width 0.00 ft Overtopping Coefficient 3.09 US 
Low Point 2,036.57 R Headwater Elevation 2,038.23 n 
Discharge Coefficient (Cr) 3.09 Submergence Factor (Kt) 1.00 
Tailwater Elevation 2.028.30 R 

sta (ft) Elev. (ft) 

0.00 2,039.00 

Project Engineer: Robert Lyons 
p:\l62944\culvertmaster\uc-boundary.cvm CHPM Hill CulvertMaster v2.0 I2.0051 
03/24/04 04:08343 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 3 of 3 



Rating Table Report 
Problem #6 

v'n &ulld (~44 G& &q z [we &z iz~  -&A B ~ L I L  L) 
Range Data: 

Mlnimum Maxlmum Increment 
Discharge 0.00 3,500.00 100.00 cfs 

1 Discharge (cfs) I HW Elev. (ft) 

CHPM Hill 
Projen Engineer: Robert Lyons 

CulvertMaster "2.0 12.0051 



Performance Curves Report 
Problem #6 

(/II nemtsd Tf;&h~avr/ % [GYL [re& #re,k~61 
Range Data: 

Minimum Maximum Increment 
0.00 3.500.00 100.00 cfs 

Performance Curves 2040.0 ..-.......,...-.....T...---...r...-..--.,.-.-.----~--------.,.-.......7 - HW Elev. 

k 
- - - . . - . T.........,.....-.--- 

........i.........,...--.--.., 
4- 

0) - 
....... -;. ....... .;.. ....... -; 

........ 1._.......1....--...: 

........ I._.._-_--L_........, 

2028.0 
0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 

Discharge 
(cfs) 

Pmject Engineer: Robert Lyons 
~:\162944\c~I~eTlmaste~~c-bundary.cvm CH2M Hlll CulvertMaster "2 0 [2.W5] 
03/24/04 04:13:57 PM OHaestad Methods, lnc. 37 Brwkside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Picture 139: Unnamed Central Tributaryto Cave Creek. Looking Downstream Gorthwest) 

COWEN ROUGHNESS COEFFICIENT EQUATION: 
N = IN0 + N1+ N7 + N1+ NdVM5 . . - . . . , . . . - 
NO =' BASIS VALVE FOR STRAIGHT, UNIFORM. SMOOTH CHANNEL 
N1= VALUE TO CORRECT FOR SURFACE IRREGULARITIES 
N2 = VALUE FOR VARIATIONS IN SHAPE AND SIZE OF CHAhNEL 
N3 = VALUE FOR OBSTRUCTIONS 
N4 = VALUE FOR VEGETATlOh A h 0  FLOW CONDlnOh 
M5 = CORRECTION FACTOR FOR MEANDERING CHANNEL 

LEGEND 

3 MANNlNGS "N" VALUE = 0.028 

1 MANNINCS "N" VALUE = 0.040 

rn MANNING5 "N" VALUE = 0.025 

.. R MANNING5 "N" VALUE = 0.058 

I R MANNINCS "N" VALUE = 0.035 

I . MANNINGS "N" VALUE = 0.032 

R . MANNING5 "N" VALUE = 0.053 

MANNINGS "N" VALUL = 0.045 

6~H,"RDlRECl10N AN0 PICTURE 

? - -b - WASH REACH - HEC-RAS CROSS SECTION LINES 

0 '  200' 400' 

SCALE: 1 "= 200 FEET 
FLIGHT DATES: JUNE 2000 

SHEET INDEX MAP 

FLOOD CONTROL DISTRICT 
OF MARPCOPA COUNTY 

UNNAMED CENTRAL TR IBUTARY 

TO CAVE CREEK 

CAREFREE F L O O D P L A I N  D E L I N E A T I O N  

F . C . D .  CONTRACT NO. 2 0 0 0  C 0 3 7  



LEGEND 

MANNING8 "N" VALUE = 0.028 

MANNING8 "N" VALUE = 0.040 

MANNING8 "N" VALUE = 0.025 

MANNINGS "N" VALUE = 0.058 
~ ' .  . , 7 - I' MANNING8 "N" VALUE = 0.035 

MANNINGS "N" VALUE = 0.032 

MANNING8 "N" VALUE = 0.053 

I I rn MANNINGS "N" VALUE = 0.045 

N4 = VALUE FOR VEGETATION AND FLOW COND.TION 
M5 = CORRECTION FACTOR FOR MEANDERING CHANNEL 

~~~W~RDIRECT ION AND PICTURE 

- - - - WASH REACH I I . 
HEC-RAS CROSS SECTION LINES 

I I N O T E S  I I 

SHEET INDEX MAP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

-hNAMEO CEhTRA.  T R I B J T A R Y  C 
C 

TO C A V E  CREEK 

C A R E F R E E  F L O O D P L A I N  D E L I N E A T I O N  

0 
u 

0'  200' 400'  N 

SCALE: I " =  200 FEET 
CHPMHlLL g 

D 
FLIGHT DATES: JUNE 2000 D 

v 
v 

SHEET 02 OF 07 



LEGEND 

@ MANNINGS "N" VALUE = 0.028 

I MANNINGS "N" VALUE = 0.040 

a MeNNlNGs "N,' VALUE = 0.025 

m MANNING5 "N" VALUE = 0.058 

rn MANNINGS "N" VALUE = 0.035 

rn MANNING5 "N" VALUE = 0.032 

a MANNINGS "N" VALUE = 0.053 

a MANNlNGs "N' VALUE = 0.045 

PHOTO OlRECTlON AND PICTURE 
NUMBER 

---,--. WASH REACH - HEC-RAS CROSS SECTION LINES 

NOTES 

'I 

COWEN ROUGHNESS COEFFICIENT EQUATION: 
N=(NO+NI+NZ+N3+N4)'M5 
NO = BASIS VALUE FOR STRAIGHT, UNIFORM. SMOOTH CHANNEL 
N1 =VALUE TO CORRECT FOR SURFACE IRREGULARITIES 
N2 = VALUE FOR VARIATIONS IN SHAPE AND SIZE OF CHANNEL 
N3 = VALUE FOR OBSTRUCTIONS 
N4=VALUE FOR VEGETATION AND FLOW CONDITION 
M5= CORRECTION FACTOR FOR MEANDERING CHANNEL 

A 
N 

SHEET INDEX MbP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

UNNAMED CENTRAL TRIBUTARY c c 

TO CAVE CREEK 
: 

CAREFREE FLOODPLAIN D E L I N E A T I O N  ; 
F.C.D.  CONTRACT NO. 2 0 0 0  C037  C 

I 

2 0 0 '  0 '  2 0 0 '  4 0 0 '  

SCALE: I " =  2 0 0  F E E T  
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aB.~ 7 
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. - LEGEND 
i. 

MANNING5 "N" VALUE = 0.028 

A 
MANNING8 "N" VALUE = 0.040 

MANNING5 "N" VALUE = 0.025 

MANNING5 "N" VALUE = 0.058 

MANNING5 "N" VALUE = 0.035 

MANNINGS "N" VALUE = 0.032 

MANNINGS "N" VALUE = 0.053 

MANNING5 "N" VALUE = 0.045 

;;;W,"RIJIRECUON AND PICTURE 

- - -/- WASH REACH - HEC-RAS CROSS SECTION L I N E S  

Picture 148: Unnamed Central Tributary to Cave Creek, Looking Upstream (southeast) 

N O T E S  

N Vdue a-drlbuti~n b r  Unnamed Centrel 1 
High Standing Mlnlmally / High Standlng 

Normal Vegetated Vegetation Vegetaled Vegetated Vegstanon 
Velue Dlanns Channd Channel Ovemanks ! Ovsrbmks (Xshanks 
Mafend N O  0.m I 0 .m I om0 0.020 / 0.020 0020 

COWEN ROUGHNESS COEFFICIENT EQUATION: 
N=(NO+Nl+NZ+N3+N4)'Ms 
NO = BASIS VALUE FOR STRAIGHT. UNIFORM. SMOOTH CHANNEL 
N1 =VALUE TO CORRECT FOR SURFACE IRREGULARITIES 
N2 = VALUE FOR VARIATIONS IN SHAPE AND SIZE OF CHANNEL 
N3 =VALUE FOR OBSTRUCTIONS 
N4 = VALUE FOR VEGETATION AND FLOW CONDITION 
M5 = CORRECTION FACTOR FOR MEANDERING CHANNEL 

A 
SHEET INDEX MPP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

UNNAMED CENTRAL TR IBUTARY , 
TO CAVE CREEK 

CAREFREE F L O O D P L A I N  D E L I N E A T I O N  

F .C .O .  CONTRACT NO. 2 0 0 0  C 0 3 7  ' 

200, 0 '  200' 400' - ,-, - B) CH2MHlLL i 
SCALE: 1 "= 200 FEET - FLIGHT DATES: JUNE 2000 
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i 

I I LEGEND - 
E MANNiNGS "N" VALUE = 0.028 

c I MANNING5 "N" VALUE = 0.040 

1 MANNINGS "N" VALUE = 0.025 

rn MANNINCS "N" VALUE = 0.058 

1 MANNING5 "N" VALUE = 0.035 

1 MANNING8 "N" VALUE = 0.032 

1 MANNING5 "N" VALUE = 0.053 

1 MANNING5 "N" VALUE = 0.045 

PHOTO DIRECTION AND PICTURE 
NUMBER 

I. -- - ! ,  WASH REACH - HEC-RAS CROSS SECTION LINES 

I 

Picture 189: Unnamed Central Tributary to Cave Craek, Looking Upstream (east) 

N Value m#r;bot;on ror Mnrvnad mlm I I I .. 

VBlUe 

200, 0 '  200' 400' 
H H - 

SCALE: 1 "= 200 FEET 
FLIGHT DATES: JUNE 2000 

A 

COWEN ROUGHNESS COEFFICIENT EQUATION: 
N=(NO+Nl  +NZ+N3+N4)'MS 
NO = BASIS VALUE FOR STRAIGHT. UNIFORM, SMOOTH CHANNEL 
N1 =VALUE TO CORRECT FOR SURFACE IRREGULARITIES 
N2 = VALUE FOR VARIATIONS IN SHAPE AN0 SIZE OF CHANNEL 
N3 = VALUE FOR OBSTRUCTIONS 
N4 = VALUE FOR VEGETATION AN0 FLOW CONDITION 
M5 = CORRECTION FACTOR FOR MEANDERING CHANNEL 
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Picture 129: Unnamed Central Tributary to Cave Creek. Looking Downstream (nolihwest) (I.- 
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COWEN ROUGHNESS COEFFICIENT EQUATION 
N = (NO + N1+ N2 + N3 + NdPMs 

LEGEND 

MANNINGS "N" VALUE = 0 .028  

MANNINGS "N" VALUE = 0 . 0 4 0  

MANNING8 "N" VALUE = 0.025 

MANNINCS "N" VALUE = 0 .058  
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Unnamed Central Tributary to Cave Creek 
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HEC-RAS version 3.1.1 May 2003 
U.S. A m y  Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street. Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
~~ ~~ 

X X X X X X  X X X  
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X X X X X X X X X 
X X X X X X X  X X X 
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PROJECT DATA 
Project Title: Unnamed Central - PAW 
Project File : UC-Fina1.prj 
Run Date and Time: 05/03/2004 11:46:33 AM 

Project in English units 

Project Description: 
Unnamed Central Tributary to Cave Creek 
Prepared by CH2M HILL for the Flood 
Control District of Maricopa County 
Contract No. FCD 2000C037 
Topographic 
Mapping Source: M&B Aerial, Flight Date: August 2, 2001, 2' 
ontour 
.erval. Datum: NAD 83lNGVD29 from GDACS Control Network 
stablished and maintained by the Maricopa County Department of CI 

Transportation). 
Discharge information from the Carefree Drainage Master Plan 
Data Collection Report, dated November 2002. 
Discharge: North 2270 cfs to 
2706 cfs, South 663 to 664 cfs 
Study Limits: Terravita Way Upstream and Cave 
Creek Road Downstream 
 low Split Information: Flow Splits at 0.8919 south, 
0.8110 south, 0.6835 south. 0.6530 north 

PLAN DATA 

Plan Title: Plan 03 
Plan File : c:\Carefree\HEC-RAS Files\Updated Flow (3-20-04l\UC_Final.p03 

GroineLry Title: Unnamed Central Trib to Cave Creek 
Geometry File : c:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\UC-Final.gO2 

Flow Title : Unnamed Central Tributary to Cave Creek 
Flow File : c:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\uC_Final.£Ol 

Plan S m a r y  Infomation: 
Number of: Cross Sections = 64 Mulitple Openings = 0 

Culverts = 4 Inline Structures = 0 
Bridges = 0 Lateral Structures = 1 

Computational Information 
Water surface calculation tolerance = 0.01 
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Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: Unnamed Central Tributary to Cave Creek 
Flow File : c:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\UC-Final.fO1 

Flow Data (cfs) 

River Reach 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central North 
Unnamed Central South 
Unnamed Central South 
Unnamed Central South 
Unnamed Central South 
Unnamed Central South 
Unnamed Central South 
Unnamed Central South 
Unnamed Central South 
Unnamed Ccncral SOLC~. 
Unnamed Concral Suurl: 

Boundary Conditions 

River Reach Profile 

Unnanied Central North PF 1 
Unnamed Central South PF 1 

Upstream Downstream 

Known WS = 2141.24 Known WS = 2038.23 
Known WS = 2141.24 Known WS = 2044.53 

GEOMETRY DATA 

Geometry Title: Unnamed Central Trib to Cave Creek 
Geometry File : c:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\UCFinal.g02 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.8848 

INPUT 
Description: R.S. 0.8848 - Im. downstream Terravita Way 
station Elevation Data nun= 73 

Sta Elev Sta Elev ~ t a  Elev Sta Elev Sta Elev 
0 2140.24 .2 2140.23 2.51 2140.23 9.34 2140.27 20.68 2140.28 

22.33 2140.29 24.87 2140.23 34.55 2140.31 45.99 2140.21 47.04 2140.19 
47.06 2140.19 47.37 2140.19 57.79 2140.04 60.88 2139.68 62.51 2138.97 
68.45 2138.01 69.41 2137.08 73.72 2136.09 79.93 2135.75 86.09 2135.45 
87.75 2135.11 93.06 2134.21 97.79 2133.88 103.34 2133.73 111.4 2133.36 
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Manning's n Values num= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
112.49 126.4 150 140.45 120 .3 

Ineffective Flow num= 2 
Sta L sta R Elev Permanent 

0 57 2138.79 F 
162 373.34 2138.79 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head If tl 

2139.15 Element 
1.52 Wt. n-Val 

Left OB 
0.038 . . 

W . S .   lev lftl 2137.63 Reach Len. (ft) 150.00 
Crit W.S. (ft) 2137.63 FlowArea (sqft) 123.09 
E.G. Slope (ftlft) 0.011293 Area lsq ft) 123.09 
Q Total (cfs) 2092.00 Flow IcfsI 1047.16 
TOD Width L f t) 164.94 Top Width (Et) 43.64 
vei Total ~ft/s) 9.33 AVG. vel. (ft/s) 8.51 

n Val 
.04 

Channel Right OB 
0.035 0.040 
140.45 120.00 

~ n x  chl 730th lftl 4.60 ~ v d r . ~ e ~ t h l f t l  2.82 4.47 2.66 ...~~~ .-~- -- ~~- . - ~. . . 
Total (cfs) 19685.6 can". (cis) 9853.7 7158.7 2673.1 

ength Wtd. (ft) 141.42 Wetted Per. (ft) 44.13 13.93 15.72 
~n Ch El (ft) 2133.03 Shear (lblsq ft) 1.97 3.15 1.74 

Al~ha 1.12 Stream Power (lblft s )  16.73 38.50 12.74 
~ritn Loss lft) 1.36 Cum Volume (acre-ft) 17.10 8.91 14.67 
C & E LOSS (ft) 0.26 Cum SA (acres) 10.35 2.50 8.20 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has,changed by more than 0.5 ft (0.15 m). This may indicate the need far 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth (f t) (ftls) 

LOB 57.00 84.75 125.12 24.84 16.25 5.98 1.56 5.04 ~ ~- 

LOB 84.75 112.49 922.04 98.25 27.88 44.07 3.54 9.38 
Chan 112.49 115.27 145.39 12.10 2.78 6.95 4.35 12.02 
Chan 115.27 118.05 150.22 12.34 2.78 7.18 4.44 12.17 
Chan 118.05 120.84 155.11 12.58 2.78 7.41 4.52 12.33 
Chan 120.84 123.62 158.91 12.76 2.78 7.60 4.59 12.45 

7 Chan 123.62 126.40 151.14 12.41 2.80 7.22 4.46 12.18 
8 ROB 126.40 162.00 284.07 38.91 15.72 13.58 2.66 7.30 

ROB 162.00 214.84 0.00 53.40 34.09 0.00 1.57 0.00 
ROB 214.84 267.67 0.00 105.89 52.91 0.00 2.00 0.00 
ROB 267.67 320.51 0.00 3.84 6.10 0.00 0.64 0.00 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed far this cross-section. 
Warning: The velocity head has changed by more than 0.5  ft ( 0 . 1 5  m). This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need far additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0 . 8 5 8 2  

INPUT 
Description: R.S. 0 . 8 5 8 2  
Dip crossing an Carefree Highway 
Station Elevation Data num= 4 1  

Sta Elev Sta Elev Sta Elev sea Elev Sta Elev 
0 2 1 3 4 . 9 1  1 7 . 7 4  2134 .76  24 .53  2134 .94  3 7 . 1 4  2 1 3 5 . 2  38 .62  2 1 3 5 . 2 1  

48 .65  2 1 3 5 . 1 5  6 8 . 1 7  2135 .05  7 0 . 1 3  2 1 3 5 . 0 5  7 4 . 7 6  2135 .05  82 .82  2 1 3 3 . 9 1  
89 .2  2 1 3 2 . 9 1  8 9 . 6 3  2132 .84  9 3 . 1 6  2132 .54  1 0 7 . 4 4  2132 .29  1 0 9 . 4 6  2 1 3 2 . 3 4  

1 0 9 . 4 7  2132 .34  1 1 3 . 2 6  2132 .43  1 1 6 . 7 6  2 1 3 2 . 5 1  1 2 6 . 5 6  2132 .56  1 3 3  2132 .66  
1 3 9 . 7 7  2132 .49  1 4 8 . 3 8  2132 .63  1 5 9 . 5 3  2 1 3 2 . 1 5  1 6 2 . 4 7  2 1 3 2 . 1 1  1 6 6 . 2 5  2 1 3 2 . 0 2  
1 8 0 . 2 8  2 1 3 2 . 2 9  1 9 2 . 2 3  2132 .32  205 .14  2 1 3 2 . 5 1  2 0 9 . 9 9  2 1 3 2 . 5 1  212 .4  2 1 3 2 . 9 7  
227 .18  2 1 3 5 . 8 1  2 3 7 . 9 9  2 1 3 8  2 4 3 . 1 2  2 1 3 8 . 4 5  2 5 9 . 5 8  2 1 4 0  263 .83  2140 .28  
266.23 2 1 4 0 . 3 5  2 6 8 . 7 5  2140 .43  2 7 2 . 8 2  2 1 4 0 . 6 9  2 7 6 . 9 1  2 1 4 0 . 8 1  286 .44  2 1 4 0 . 9 8  
306 .77  2141 .53  

Bank Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8 9 . 2  212 .4  1 2 6 . 7 2  1 2 6 . 7 2  1 2 6 . 7 2  .3 .5  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

Element Left 08 Channel Right 08 
Wt. n-Val. 0.040  0 . 0 2 7  0 .040  
Reach Len. (Et) 1 2 6 . 7 2  1 2 6 . 7 2  1 2 6 . 7 2  
Flow Area (sq f t) 7 . 9 8  2 5 4 . 7 8  5 . 9 3  
Area ( s q  ft) 7 . 9 8  2 5 4 . 7 8  5 .93  
Flow (cfs) 22.43 2 0 5 3 . 1 2  1 6 . 4 5  
Top Width (ft) 1 0 . 4 1  1 2 3 . 2 0  7 . 8 6  
Avg. Vel. (ftls) 2 . 8 1  8 . 0 6  2 .77  
Hydr. Depth (ft) 0.77  2 .07  0 .76  
Conv. (cfs) 246.3  2 2 5 4 4 . 8  1 8 0 . 6  
Wetted Per. (ft) 1 0 . 5 3  1 2 3 . 2 9  8 . 0 0  
Shear (lb/sq ft) 0 . 3 9  1 . 0 7  0 . 3 8  
Stream Power (lbtft s) 1 . 1 0  8 .62  1 . 0 6  
Cum Volume (acre-ft) 1 6 . 8 7  8 . 4 0  1 4 . 3 8  
Cum SA (acres) 1 0 . 2 6  2 . 2 8  8 . 0 5  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

UC-FINAL.REP PAGE 
4 



Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth ( ft ) (ftls) 

LOB 71.36 89 .20  2 2 . 4 3  7 .98  10.53 1 . 0 7  0 .77 2 . 8 1  
Chan 89.20 113.84 304.91 50.02 24.66 14 .57  2.03 6 . 1 0  

.-. .. -. 
Chan 138 .48  163.12 445.00 50 .84  24.65 21 .27  2 . 0 6  8 . 7 5  
Chan 163 .12  187.76 530.96 56 .52  24.64 25.38 2 . 2 9  9 .39 
Chan 187 .76  212.40 391.79 5 0 . 0 9  24.68 1 8 . 7 3  2.03 7 . 8 2  
ROB 212.40 231.27 16 .45  5 . 9 3  8 .00 0 .79 0 . 7 6  2 . 7 7  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.8342 

INPUT 
Description: R.S. 0.8342 
Dip crossing on Carefree Highway 
Station Elevation Data nun= 62 

sta E l e v  Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta 

0 .04  1 4 4 . 8 5  .025 225 .45  ,053 305.43 

Bank Sta: Left Right Lengths: Left Channel Right 
217.9 233.6 155  148.09 145  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 2133.16 Element 
Vel Head (ft) 0 . 7 1  Wt. n-Val. 
W.S. Elev (ft) 2132.45 Reach Len. Ift) 
Crit W.S. (ft) 2132.45 Flow Area (sq ft) 
E.G. Slope (ftlft) 0.009155 Area (sq ft) 
Q Total (cfs) 2092.00 Flow (cfs) 
Top Width (ft) 226.10 Top Width (ft) 
Vel Total Iftls) 5 .88  Avs. vel. (ftls) 

n Val Sta n Val 
.04 351.66 ,025 

Coeff Contr. Expan 
.1 . 3  

Left OB Channel Right OB 
0.027 0 .034  0 .053 

155 .00  148.09 1 4 5 . 0 0  

Max Chl D ~ t h  Iftl 4.57 ~vdr. Deoth Ift) 0.95 3 .67 2 .30 
Conv. Total (cfs) 21863.8 Conv. (cfs) 7719.3 5927.5 8217.0  
Length Wtd. (ft) 147 .86  Wetted Per. (ft) 137.34 15.96 74.39 
Mln Ch El (ft) 2128.07 Shear (Ih/sq ft) 0.54 2 .07 1 . 2 9  
Alpha 1 . 3 3  Stream Power (lb/ft s )  3.07 20.31 6 .04 
Frctn LOSS (ft) 1 . 0 5  cum volume (acre-ft) 16.67 7 .94 14 .13  
C & E Loss Iftl 0 . 1 1  Cum SA (acres) 10.04 2 .08 7 .93  

0 Warning: The energy equation could not be balanced within the specified number of iterations. The 
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program used critical depth for the water surface and continued on with the calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross section. a -. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid suhcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

Pos Left Sta Right Sea Flow Area W.P. Percent Hydr Velocity 
lft) lft) lcfs) lsq ft) lft) Canv Depthlft) lft/s) 

LOB 4 3 . 5 8  8 7 . 1 6  4 .17  3 . 5 1  1 7 . 5 0  0 . 2 0  0 .20  1 . 1 9  
LOB 8 7 . 1 6  130 .74  39 .33  1 7 . 2 8  32 .56  1 . 8 8  0.53 2 . 2 8  
LOB 130.74  174 .32  2 0 4 . 7 8  4 2 . 3 0  43 .59  9 .79  0 . 9 7  4 . 8 4  
LOB 174.32  217 .90  490 .32  , 6 6 . 6 4  43 .69  2 3 . 4 4  1 . 5 3  7.36 
Chan 217.90 221 .04  1 3 1 . 6 8  1 0 . 5 2  3 .19  6 . 2 9  3 . 3 5  1 2 . 5 2  
Chan 221.04 224 .18  171 .32  1 2 . 3 1  3 . 1 9  8 . 1 9  3 .92  1 3 . 9 2  
Chan 224.18  227.32 134 .49  1 3 . 3 0  3 .19  6 . 4 3  4 .24  1 0 . 1 1  
Chan 227.32 230 .46  74 .14  1 1 . 7 0  3 .20  3 . 5 4  3 . 7 3  6.34 

- -  - - -  ~~ - -  - -  

1 0  ROB 233.60 2 6 6 . 9 1  229.56 6 0 . 4 7  33 .45  1 0 . 9 7  1 . 8 2  3 .80  
11 ROB 2 6 6 . 9 1  300 .23  5 4 2 . 5 1  1 0 2 . 0 9  34.10 2 5 . 9 3  3 .06  5 . 3 1  
1 2  ROB 300.23  333 .54  1 4 . 1 7  5 . 6 7  6.84 0 . 6 8  0 . 8 6  2 .50  

Warning: The energy ewation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set ewal to critical 

depth, the calculated water surface came hack below critical depth. This indicates that there is 
not a valid suhcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0 . 8 0 6 2  

INPUT 
Description: R.S. 0 . 8 0 6 2  
Station Elevation Data n m =  66 

Sta Elev Sta Elev Sta Elev Sea Elev Sta Elev 
0 2130.67  2 . 9 6  2130.74 1 3 . 7 6  2130.52  1 7 . 1 2  2130.45  1 8 . 6  2 1 3 0 . 4 5  

25 .54  2130.53  2 8 . 7  2130.34 3 0 . 0 1  2130.32  3 3 . 9 2  2130.25  4 2 . 1 1  2 1 3 0 . 2 7  
45 .79  2129.74  4 7 . 1  2 1 2 9 . 4 9  5 0 . 0 3  2129.17  5 4 . 9 3  2 1 2 8 . 5  56.3 2 1 2 8 . 3 2  
65 .17  2128.68  6 7 . 5 5  2128.8  69 .96  2128.82  8 6 . 6 7  2128.72 1 0 2 . 5 8  2 1 2 8 . 5 8  

1 2 1 . 1 5  2 1 2 8 . 5  1 3 4 . 0 5  2128.46  1 4 4 . 3 1  2128.33  1 4 9 . 5 7  2126.16  1 5 1 . 3  2 1 2 5 . 5 9  
1 5 5 . 9 2  2124.07  1 5 6 . 2 4  2 1 2 3 . 9 7  1 5 8 . 4 8  2 1 2 4 . 8  1 6 2  2125.84 1 6 2 . 8  2 1 2 6 . 0 8  

1 6 3 . 2  2126.2  1 6 7 . 3 4  2127.43 168 .24  2127.7  168 .46  2127.78  1 6 9 . 4 8  2127.74  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
1 5 1 . 3  1 6 2  1 0 5  99 .5  9 5  .1 . 3  

Right Levee Station= 242.04 Elevation= 2 1 2 9 . 2 7  

CROSS SECTION OWPUT Profile #PF 1 

E.G. Elev lft) 2129.62 Element Left OB Channel Right OB 
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~ e a d  "t) 0.35 We. n-Val. 0 . 0 4 1  0.053 0.040 
S. Elev (ft) 2129.28  Reach Len. (ft) 105.00  99 .50  95.00 
rlt W.S. (ft) 2129.28  Flow Area (sq ft) 80.80  47 .12  339.93 

E.G. Slope (ftlft) 0.005665 Area (sq ft) 80.80  47 .12  339.93 
Q Total (cfs) 2092.00  Flow (c~s) 202.22 258.23 1631.55 
Top Width (ft) 273.54 Top Width (ft) 102.26  10 .70  160.59  
Vel Total (ftls) 4.47 Avg. Vel. (ftls) 2.50  5 .48  4.80 
Max Chl Dpth (ft) 5.67  Hydr. Depth (ft) 0.79  4 .40  2 .12  
Conv. Total (cfs) 27795 .0  Conv. (cfs) 2686 .8  3430.9  21677.3 
Length Wtd. (ft) 98.39  Wetted Per. (ft) 102.85  11 .26  162.42  
Min Ch El (ft) 2123.97  Shear (lblsq ft) 0.28  1 .48  0.74 
Alpha 1.11 Stream Power (lblft 5 )  0.70  8 . 1 1  3 .55  
Frctn Loss (ft) 0.63 Cum Volume (acre-ft) 16 .30  7 .77  13 .28  
C & E LOSS (ft) 0.02  Cum SA (acres) 9.62  2 .04  7 .54  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). hetween the current and previous cross section. 
h his may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (cfs) ( s q  ft) (ft) Conv Depth(£ t) (ftls) 
3 0 . 2 6  60.52 1 7 . 0 1  7 .09  11 .54  0 .81  0 . 6 2  2 . 4 0  

Chan 153.44  1 5 5 . 5 8  58 .09  10 .15  2 .25  2 .78  4.74 5 .72  
Chan 155.58  1 5 7 . 7 2  64 .89  10 .88  2 .27  3 .10  5.09 5 .96  
Chan 157.72  1 5 9 . 8 6  51 .23  9 .41  2 .25  2 .45  4.40 5 .45  
Chan 159.86  1 6 2 . 0 0  3 9 . 5 8  8.03 2.23 1 .89  3 .75  4.93 

1 0  ROE 162.00  202 .02  472 .76  106.78  40.93 22 .60  2.67 4.43 
11 ROB 202 .02  242 .04  488 .56  75 .39  40 .46  23.35 1 . 8 8  6 .48  
12  ROB 242.04 287.92 340 .76  83.99 46 .02  16 .29  1 .83  4 .06  
13  ROE 287.92 333 .79  329 .47  73.77 35 .00  15 .75  2 . 1 3  4.47 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft (0 .3  m). between the current and previous cross section. 
h his may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.7874 

INPUT 
Description: R.S. 0.7874 
Includes Supplemental Ground Survey 
station Elevation Data nun= 85 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2127 .93  4 .07  2128.17  9 .54  2127 .81  11 .76  2127.53 2 0  2127 .11  

20 .51  2127.07  2 1 . 3 1  2126.97  29.24 2126 .01  34.89 2125.39  35.23 2125.34  
35 .66  2125.3 43 .99  2126.12 45 .69  2126.26  52 .5  2126.2 54 .98  2126.15  
60.14 2126.07  81 .25  2125.5  85.43 2125.37  86  2125.36  106.06  2125.67  
1 1 1 . 4  2125.56  1 1 6  2124.15  119 .8  2124 .19  124 .9  2125.52 129.63  2125.88  
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Manning's n Values num= 4 
Sta n Val sta n Val Sta n Val sea n Val 

0 ,032  1 2 9 . 6 3  .04  2 5 9 . 6  .035  286 .53  .04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
265 2 7 8  8 5  9 2 . 6 9  9 9  .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope lftlft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area (sq ft) 
Flow Icfs) 
Top Width (ft) 
Avg. Vel. Iftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lhlsq ft) 
Stream Power (lblft s )  
Cum Volume (acre-ft) 
Cum SA [acres) 

Left OB 
0.035  
8 5 . 0 0  

2 2 4 . 9 2  
2 2 4 . 9 2  
8 5 2 . 8 8  
2 1 9 . 8 0  

3 . 7 9  
1 . 0 2  

1 0 0 1 7 . 6  
2 2 1 . 0 9  

0 . 4 6  
1 . 7 5  

1 5 . 9 3  
9 . 2 3  

Channel Right OB 
0.035 0 .039  
92 .69  9 9 . 0 0  
57 .84  1 5 3 . 8 2  
57 .84  1 5 3 . 8 2  

5 5 2 . 0 5  687 .07  
1 3 . 0 0  92 .57  

9 .54  4 .47  
4.45 1 . 6 6  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid suhcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

1 LOB 
2 LOB 
3 LOB 
4 LOB 
5 LOB 
6 Chan 
7 Chan 
8 Chan 
9 Chan 

Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (Cfs) lsq ft) lft) Conv Depthlf t) Iftls) 
0 . 0 0  53 .OO 74 .89  2 3 . 3 1  30 .17  3 . 5 8  0 . 7 8  3 . 2 1  
5 3 . 0 0  1 0 6 . 0 0  227 .43  56 .86  5 3 . 0 1  1 0 . 8 7  1 . 0 7  4 .00  
1 0 6 . 0 0  1 5 9 . 0 0  323 .67  7 3 . 2 5  53 .49  1 5 . 4 7  1 . 3 8  4 .42  
1 5 9 . 0 0  2 1 2 . 0 0  77 .64  3 4 . 0 4  52 .74  3 . 7 1  0 . 6 5  2 .28  
2 1 2 . 0 0  2 6 5 . 0 0  1 4 9 . 2 5  37 .45  3 1 . 6 8  7 . 1 3  1 . 2 1  3 . 9 9  
2 6 5 . 0 0  2 6 7 . 6 0  88 .14  1 0 . 2 8  2 . 7 9  4 . 2 1  3 . 9 6  8 .57  
2 6 7 . 6 0  2 7 0 . 2 0  1 1 6 . 6 2  1 1 . 8 5  2 . 6 1  5 . 5 7  4 . 5 6  9 .85  
2 7 0 . 2 0  2 7 2 . 8 0  1 2 2 . 4 7  1 2 . 1 9  2 . 6 0  5 .85  4 . 6 9  1 0 . 0 5  
2 7 2 . 8 0  2 7 5 . 4 0  1 2 7 . 9 1  1 2 . 5 3  2 . 6 1  6 . 1 1  4 .82  1 0 . 2 1  
2 7 5 . 4 0  2 7 8 . 0 0  9 6 . 9 1  1 1 . 0 0  2 .87  4 . 6 3  4 .23  8 . 8 1  
2 7 8 . 0 0  3 1 0 . 3 8  1 6 5 . 7 0  4 1 . 6 6  33 .05  7 . 9 2  1 . 2 9  3 . 9 8  
3 1 0 . 3 8  3 4 2 . 7 6  1 8 8 . 5 0  4 7 . 9 0  3 2 . 3 8  9 . 0 1  1 . 4 8  3 .94  
342 .76  3 7 5 . 1 3  3 3 2 . 8 7  6 4 . 2 6  2 8 . 7 7  1 5 . 9 1  2 . 3 1  5 . 1 8  

Warnino: The enerov eauation could not be balanced within the s~ecified number of iterations. The 
~ ~ ~u -- . 

program used critical depth far the water surface and continued on with the calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came hack below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 
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(DP 
SS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.7698 

INPUT 
Description: R.S. 0.7698 
Includes Supplemental Ground Survey 
Station Elevation Data num= 79 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-55 2126 -28.7 2124 0 2123.37 5.26 2123.31 9.14 2123.3 

21.19 2123.82 21.92 2123.41 23.29 2121.89 25.34 2122.12 30.85 2122.32 
48.8 2122.53 60.42 2122.52 103.76 2121.93 104.14 2121.94 109.15 2121.94 

Manning's n Values mum= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
-55 .032 9.14 ,025 149.27 .04 265.1 .035 283.56 .04 

Bank Sta: Left Risht Lengths: Left Channel Right Coeff Contr. Expan 
263.8 306.8 113 109.82 108 

cked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
63.4 88.5 2132 211.5 242.2 2132 

CROSS SECTION OUTPUT Profile #PF 1 

P r: Flerr iff1 2124.58 Element Left OB Channel Rloht OH - . - . -. . . , . . , 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Sloue iftfft) 0.011833 Area (sq ftl 193.11 106.21 17.15 
Q Total icfs) 
Too Width iftl 

2168.00 Flow (cfsl 
229.36 Too Width lftl 

vei Total (ft/s) 6.85 ~ v g .  vel. (ft/s) 6.54 7.71 5.07 
Max Chl Dpth ift) 4.11 Hydr. Depth ift) 1.11 2.47 1.45 
Conv. Total (cfs) 19930.4 Conv. (cfs) 11607.3 7523.2 799.9 
Length Wtd. (ft) 111.60 Wetted Per. (ft) 183.81 43.71 12.18 
Min Ch El (ftl 2119.72 Shear (lb/sq ft) 0.78 1.79 1.04 
Alpha 1.03 Stream Power (lbfft s) 5.07 13.83 5.28 
Frctn Loss (ft) 0.24 Cum Volume (acre-ft) 15.52 7.47 12.55 
C & E LOSS ift) 0.31 Cum SA (acres) 8.85 1.95 7.14 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came hack below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 
Manning's n values were composited to a single value in the main channel. 
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Profile #PF 1 

POS Left Sta Right Sta Flow Area W. P. Percent 
(ftlsl 

0 Hydr Velocity 
lft) (ft) (Cfs) ( S q  ft) (ft) Conv Depth(ft1 

1 LOB -55.00 8.76 21.05 9.17 29.62 0.97 0.31 2.30 
2 LOB 8.76 72.52 423.33 62.07 56.80 19.53 1.14 6.82 
3 LOB 72.52 136.28 517.84 66.35 49.56 23.89 1.39 7.80 

-.- ... -. - 

LOB 200.04 263.80 232.60 41.01 24.42 10.73 2.14 5.67 
Chan 263.80 272.40 242.76 26.85 8.75 11.20 3.12 9.04 
Chan 272.40 281.00 131.86 18.32 8.66 6.08 2.13 7.20 
Chan 281.00 289.60 56.76 11.60 8.62 2.62 1.35 4.89 

9 Chan 289.60 298.20 118.26 18.74 8.83 5.45 2.18 6.31 
10 Chan 298.20 306.80 268.73 30.70 8.85 12.40 3.57 8.75 
11 ROB 306.80 336.75 87.01 17.15 12.18 4.01 1.45 5.07 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need far additional crass sections. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the asswned water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.7490 

INPUT 
Description: R.S. 
Station Elevation 

sta Elev 
0 2124.73 

21.75 2123.4 
49.62 2123.46 
62.7 2122.42 
96.74 2121.75 

Data 
Sta 
5.44 
26.71 
51.84 

- rmm. upstream 
nun= 102 
Elev Sta 

2124.63 8.19 
2122.51 30.43 
2123.52 54.32 

LOW RealeS Drive 

Elev Sta Elev Sta Elev 

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,025 310.17 ,035 374.4 ,032 413.78 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
367.3 420.2 72.86 72.86 72.86 .3 .5 

Ineffective Flow n u =  2 

UC-FINAL.REP PAGE 
10 



Sta L Sta R Elev Permanent 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev lft) 
Crit W.S. lft) 

2122.97  Element 
0.14 Wt. n-Val. 

2122.83 Reach Len. lft) 
2121.80 Flow Area isq ftl 

E.G. Slope iftlft) 0.000880 Area ( s g  ftl 
0 Total lcfsl 2168.00  Flow lcfsl 

Left OB Channel Right OB 
0.027 0.033 0.040 
72 .86  72 .86  72 .86  

513.53 2 4 5 . 7 8  23.60 

. ~ ~~ 

TOD Width lft) 380 .56  TOD Width lftl 309.65  52 .90  18 .01  . . . . ~~~ ~- 

vei Total (£~IS) 2.77  ~ v g .  vel. (£~IS) 2.39  3 .69  1 .29  
Max Chl Dpth lft) 4 . 8 9  Hydr. Depth lftl 1 . 6 6  4 .65  1 . 3 1  
Conv. Total icfs) 73097 .0  Conv. lcfsl 41464 .1  30602.7 1 0 3 0 . 1  
Length Wtd. iftl 72.86  WettedPer. lftl 310.22  53.14 18 .53  
Min Ch El lftl 2117.94 Shear ilb/su ftl 0 . 0 9  0 .25  0.07 
Alpha 1 .17  Stream POW& ilhlft s) 0 . 2 2  0.94 0 .09  
Frctn Loss ift) Cum Volume (acre-ft) 14.60 7 .03  12 .50  
C h E LOSS (ft) Cum SA (acres) 8.22  1 . 8 3  7 . 1 1  

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

Profile #PF 1 

POS 

LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

Left Sta 
ift) 
51 .84  
128.63  
205.42 

Rlght Sta Flow Area W.P. percent Hydr Veloclty 
lft) icfs) isq ft) lft) Conv Depthiftl iftls) 
128.63  74 .39  52 .64  71.23 3 .43  0 .74  1 . 4 1  
205.42 378.35 143 .95  76 .81  1 7 . 4 5  1 . 8 7  2.63 
282 .21  441.00 1 5 7 . 8 1  76.80 20.34 2 . 0 6  2 . 7 9  
359.00  270.89 1 3 3 . 6 8  76 .85  12 .49  1 . 7 4  2 . 0 3  
367 .30  65.17 25 .45  8 .52  3 . 0 1  3 .07  2 . 5 6  
3 7 7 . 8 8  170.62  48 .08  1 0 . 6 5  7 .87  4 .54  3 . 5 5  
388.46  180.59  47 .92  1 0 . 5 8  8.33 4.53 3 .77  
399.04  1 8 8 . 7 1  49 .20  1 0 . 5 8  8.70 4 .65  3 .84  
409.62  1 9 9 . 7 0  50 .90  1 0 . 5 8  9 . 2 1  4 . 8 1  3 .92  
420.20  168 .03  49 .67  1 0 . 7 5  7 .75  4 .70  3 .38  
429.00  29.63 20 .98  9.23 1 . 3 7  2 .38  1 . 4 1  
463 .78  0 .92  2 .62  9 .30  0 . 0 4  0 . 2 8  0 .35  

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

CULVERT 

RIVER: Unnamed Central 
REACH: North RS: 0.7415 

INPUT 
Description: Culvert Number 27, at Los Reales 
Information obtained from survey 

and as-built plans 
See Appendix C in TDN for survey information 
Distance from Upstream XS = 19 .5  
Deck/Roadway Width = 39.7  
Weir Coefficient - - 2.6  
Upstream DecklRoadway Coordinates 

nun= 1 6  
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

0 2124.26  2116 4 2 . 3 8  2123.7  2116 105.06  2121.94  2116 
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Upstream Bridge Cross Section Dat 
Station Elevation Data n m =  

Sea Elev sta Elev 
0 2 1 2 4 . 7 3  5 .44  2124 .63  

2 1 . 7 5  2 1 2 3 . 4  2 6 . 7 1  2 1 2 2 . 5 1  
49 .62  2 1 2 3 . 4 6  51 .84  2123 .52  

6 2 . 7  2 1 2 2 . 4 2  7 3 . 1 3  2 1 2 2 . 1 8  

:a 
1 0 2  
Sta 

8 . 1 9  
3 0 . 4 3  
54 .32  
78 .83  
1 0 4 . 1  

1 3 6 . 6 5  
1 6 4 . 0 1  
200 .77  
2 5 3 . 8 9  
2 8 4 . 9 3  

308 .5  
329 .33  
3 5 7 . 4 1  

3 7 4 . 4  
413 .78  
4 4 5 . 7 9  
4 8 6 . 4 9  
524 .84  
5 3 9 . 2 6  
576 .43  

sea Elev 
1 9 . 7 8  2 1 2 3 . 9 1  
4 0 . 1 1  2 1 2 3 . 1 6  

Elev 
2124.44  
2122 .83  
2 1 2 2 . 6 6  
2 1 2 2 . 0 4  

2 1 2 3 . 1  
2121 .57  
2120 .92  
2 1 2 0 . 4 8  
2 1 2 0 . 8 1  
2 1 2 1 . 1 1  
2 1 2 0 . 9 4  
2 1 2 1 . 0 4  
2 1 2 0 . 9 6  
2118 .19  
2117 .94  
2123 .06  
2125 .04  
2 1 2 6 . 3 9  
2 1 2 6 . 9 2  
2 1 2 8 . 1 6  

Sta Elev 
1 3 . 4  2124 .22  

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val sta n Val 

0 , 0 2 5  310 .17  ,035  374 .4  , 0 3 2  413 .78  . 0 4  

Bank Sta: Left Right Coeff Contr. Expan 
367.3  420 .2  .3  .5  

Ineffective Flow n m =  2 
sta L Sta R Elev Permanent 

n 3 5 9  2121 .02  F - - ~  

4 2 9  602 .89  2121 .02  F 
Left Levee Station= 5 1 . 8 4  Elevations 2123.52  

Downstream DecktRoadway Coordinates 
n m =  1 3  
Sta Hi Cord Lo Cord sta Hi cord Lo Card Sta Hi Cord Lo Cord 

0 2 1 2 3 . 6 8  2 1 1 6  1 1 1 . 5 3  2121 .72  2 1 1 6  1 7 2 . 0 4  2120 .5  2 1 1 6  
2 2 1 . 1 9  2120 .43  2 1 1 6  2 4 4 . 9 8  2120 .8  2 1 1 6  274 .96  2121 .84  2 1 1 6  
3 7 7 . 0 2  2123 .24  2 1 1 6  3 7 8 . 1 9  2 1 2 3 . 2 4  2 1 1 6  3 7 8 . 2  2 1 2 3 . 2 4  2 1 2 0 . 8 1  

4 2 1 . 8  2 1 2 3 . 4  2 1 2 0 . 8 1  4 2 1 . 8 1  2 1 2 3 . 4  2 1 1 6  494 .94  2123 .56  2 1 1 6  
625 .92  2 1 2 7 . 1 7  2116  

nnmstream Bridae Cross Section Data 
~ .-.-- ~~~ ~~ - 

station Elevation 
sta Elev 

0 2 1 2 2 . 3 9  
22 .07  2120 .73  

Data n m =  1 0 5  
sta Elev Sta Elev 

3 . 9 8  2 1 2 2 . 3 4  8 .79  2 1 2 2 . 2 1  
22 .96  2120 .62  2 4 . 0 9  2 1 2 0 . 5 2  
5 3 . 5 9  2120 .76  61 .34  2 1 2 0 . 7 4  

9 9 . 6  2120 .44  1 0 2 . 6 7  2120 .34  
1 4 7 . 0 3  2119 .57  1 5 4 . 8 3  2119 .49  

Sta Elev 
1 5 . 3 7  2 1 2 2 . 0 5  

Sta Elev 
1 6 . 6  2 1 2 1 . 5 6  

4 1 . 1 2  2120 .45  
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nning's n Values 9 nun= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,032 164.22 ,025 201.54 ,035 422.53 .04 522.42 .025 

552.19 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
371.3 425 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

0 360 2120.92 F 
436 617.84 2120.92 F 

Left Levee Station= 53.59 Elevation= 2120.74 

Upstream Embanhent side slope - - 0 horiz. to 1.0 vertical 
Downstream Embanhent side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2121.02 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 3 

Culvert Name Shape Rise Span 
Culvert #I BOX 4 10 
FHWA Chart # 8 - flared winawalls 
FHWA Scale # 1 - Winmall fiared 30 to 75 dea - ~ ~ 

solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef 

18.5 41.7 ,013 .013 0 -4 1 
Number of Barrels = 4 
Upstream Elevation = 2117.57 
Centerline Stations 

Sta. Sta. Sta. Sta. 
377.1 388.3 399.5 410.7 
Stream Elevation = 2116.81 

Sta. Sta. Sta. Sta. 
383.2 394.4 405.6 416.8 

CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #I 

Q Culv Group (cfs) 1334.45 Culv Full Len (ft) 41.70 
# Barrels 4 Culv Vel US (ftls) 8.34 
Q Barrel (cfs) 333.61 Culv Vel DS (ftls) 8.34 
E.G. US. (ftl 2122.97 Culv Inv El UD fftl 2117.57 
W.S. US. (ft) 
E.G. DS (ft) 
W.S. DS (ft) 

- .  . 
2122.83 Culv Inv El Dn (ft) 2116.81 
2122.40 Culv Frctn Ls (ft) 0.25 
2120.91 Culv Exit Loss (ft) 

Delta EG (ft) 0.57 Culv Entr Lass (ft) 0.43 
Delta WS (ft) 1.92 Q Weir (cfs) 833.55 
E.G. IC (ft) 2123.04 Weir Sta Lft (ft) 68.25 
E.G. OC (ft) 2122.97 Weir Sta Rgt (ft) 311.87 
Culvert Control Outlet Weir Submerg 0.00 
Culv WS Inlet (ft) 2121.57 Weir Max Depth (ft) 1.95 
Culv WS Outlet (ft) 2120.81 WeirAvgDepth (ft) 1.14 
Culv Nml Depth (ft) 1.80 Weir Flow Area (sq ft) 275.93 
Culv Crt Depth (ft) 3.26 Min El Weir Flow (ft) 2121.03 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.7352 

INPUT 
0.7352 - I-. downstream Los Reales Drive 

cfs from north branch due to roadway geometry 
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station Elevation 
Sta Elev 
0 2122.39 

Data num= 
Sta Elev 
3.98 2122.34 
22.96 2120.62 
53.59 2120.76 

105 
Sta 
8.79 
24.09 

Elev 
2122.21 
2120.52 

Sta 
15.37 
34.65 
80.41 

Elev 
2122.05 
2120.46 
2120.49 

Sta 
16.6 
41.12 
87.32 
131.28 

Manning's n Values num= 6 
Sta n Val sta n Val Sta n Val Sta n Val Sta n Val 
0 .032 164.22 ,025 201.54 .035 422.53 .04 522.42 .025 

552.19 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
371.3 425 125 133.63 140 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

0 360 2120.92 F 
436 617.84 2120.92 F 

Left Levee Station= 53.59 Elevation= 2120.74 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev ift) 
Crit W.S. Ift) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Tap Width lft) 
vel Total Iftls) 
Max Chl Dpth (ft) 
Conv. Total icfs) 

Element Left 09 Channel Right OB 
wt. n-Val. 0.035 0.035 0.040 
Reach Len. (it) 125.00 133.63 140.00 
plow Area isq f t) 21.29 195.31 13.37 
Area lsq ft) 425.09 195.31 15.11 
F ~ O W  (c~s) 137.68 1974.i~ 55.57 
TOP Width lft) 350.41 53.70 20.25 
Avg. Vel. (ftls) 6.47 10.11 4.16 
Hydr. Depth lft) 1.88 3.64 1.22 
Conv. (cfs) 1354.3 19424.3 546.6 
Wetted Per. lft) 11.60 53.90 11.58 
shear llblsq ft) 1.18 2.34 0.75 
Stream Power ilblft s )  7.66 23.64 3.10 
Cum Volume (acre-it) 13.82 6.66 12.47 
Cum SA [acres) 7.67 1.74 7.07 

Length Wtd. lft) 
Min Ch El ift) 
Alpha 
Frctn Loss lft) 
C & E Lass lft) 

Warning: The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth for the water surface and continued on with the calculations. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back helow critical depth. This indicates that there is 

not a valid subcritical answer. The program defaulted to critical depth. 
Note: Manning's n values were cornposited to a single value in the main channel. 

Profile #PF 1 

POS  eft Sta Right Sta Flow Area W.P. Percent Hydr Velocit 

(it) lft) (cfs) lsq ft) lft) Conv Depth(ft1 
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LOB 0.00 53.59 
LOB 53.59 130.19 
LOB 130.19 206.80 
LOB 206.80 283.40 
LOB 283.40 360.00 0.00 109.25 76.67 0.00 1.43 0.00 
LOB 360.00 371.30 137.68 21.29 11.60 6 75 1 R R  i; 47  -- .. - ". .. 
Chan 371.30 382.04 381.13 38.18 10.82 17.58 3.55 9.98 
Chan 382.04 392.78 374.24 37.66 10.74 17.26 3.51 9.94 
Chan 392.78 403.52 390.21 38.61 10.74 18.00 3.60 10.11 

10 Chan 403.52 414.26 415.50 40.10 10.74 19.17 3.73 10.36 
11 Chan 414.26 425.00 413.67 40.77 10.86 19.08 3.80 10.15 
12 ROB 425.00 436.00 55.57 13.37 11.58 2.56 1.22 4.16 
13 ROB 436.00 472.37 0.00 1.74 9.26 0.00 0.19 0.00 

Warning: The energy ecpation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warninq: The velocity head has chanaed bv more than 0.5 ft 10.15 ml. This ma" indicate the nee8 for 
additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The Program defaulted to critical deoth. - - 

Note: Manning's n values were composited to a single value in the main channel 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.7098 

INPUT 
Description: R.S. 0.7098 

Elevation Data num= 70 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

14.59 2118.43 95.09 2118.31 -75.6 2117.5 49.08 2116.39 -34.48 2116.79 

Manning's n Values num= 6 - 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

114.59 ,025 -75.6 ,032 27.66 ,035 41.08 .04 127.55 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
132.2 136 159.74 159.74 159.74 . 3  .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 
182.5 296.34 2118 T 

Left Levee Station= -114.59 Elevation= 2118.43 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 2117.66 Element  of+ oa rhsnn-l ninh+ n m  I . . ~~ ~~ ~ ~ -- .- --~. ---- -- A ..A>..* "U 

Vel Head (ft) 0.61 Wt. n-Val. 0.038 0.035 0.037 
W.S. Elev (ft) 2117.05 Reach Len. (ft) 159.74 159.74 159.74 
Crit W.S. (ftl 2117.05 Flow Area (sq ft) 235.84 17.87 54.01 
E.G. Slope lftlftl 0.009704 Area (sa ftl 235.84 17-87 6 s a ?  - .  .. . .. 
.I Q Total (cfsl 1775.00  low (cis1 1302.44 192.89 279.68 

UC_FINAL.REP PAGE 
15 



Top Width lft) 278.36 Top Width (ftl 186.09 3.80 88.47 
Vel Total (ftls) 5.77 Avg. Vel. (ftls) 5.52 10.79 5.18 
Max Chl Dpth (ft) 5.18 Hydr. Depth lft) 1.27 4.70 1.16 
Conv. Total lcfs) 18018.3 Canv. lcfs) 13221.2 1958.0 2839.0 
Length Wtd. (ft) 159.74 Wetted Per. lft) 188.83 4.31 47.10 
Min Ch El lft) 2111.87 Shear Ilblsq it) 0.76 2.51 0.69 
Alpha 1.18 Stream Power llblft s) 4.18 27.12 3.60 
Frctn Loss lft) 1.62 Cum Volume lacre-ft) 12.87 6.33 12.33 
C & E LOSS (ft) 0.07 Cum SA [acres) 6.90 1.65 6.90 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

Pos Left sea Right Sta Flow Area W.P. Percent Hydr Velocity 
lft) Iftl lcfs) ISCI ft) Iftl Con" Depth l f t) lft/s) 

LOB -65.23 15.87 47.72 19.28 49.04 2.69 0.39 2.47 
LOB 15.87 33.48 276.92 42.20 39.64 15.60 1.10 6.56 
LOB 33.48 82.84 625.45 101.67 49.48 35.24 2.06 6.15 
LOB 82.84 132.20 352.35 72.69 50.67 19.85 1.47 4.85 
Chan 132.20 132.96 32.97 3.42 0.97 1.86 4.51 9.63 
Chan 132.96 133.72 41.37 3.83 0.92 2.33 5.05 10.79 

12 ROB 210.96 239.42 0.00 0.32 5.67 0.00 0.06 0.00 
13 ROB 239.42 267.88 0.00 0.51 7.84 0.00 0.06 0.00 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.6796 

INPUT 
Description: R.S. 0.6796 
Includes Supplemental Ground Survey 
Station  levat ti on Data num= 37 

Sta Elnv sta Elev sta Elev Elev 
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n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 
0 .025 29.92 ,032 128.51 .04 200.66 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
132 139.3 145 140.45 138 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2113.21 
Vel Head lftl 0.85 
W.S. Elev (ft) 2112.36 
Crit W.S. (ft) 2112.36 
E.G. Slope (ft/ft) 0.010620 
Q Total (cfs) 1775.00 
Top Width (ftl 143.94 
Vel Total (ftls) 6.90 
Max Chl Dpth (ftl 4.27 
Conv. Total (cfs) 17224.0 
Length Wtd. (ftl 142.01 
MinChEl (ft) 2108.09 
Alpha 1.14 
Frctn Loss (ft) 1.05 
C & E LOSS (ft) 0.03 

Element Left OB 
Wt. n-Val. 0.032 
Reach Len. (ft) 145.00 
Flow Area (sq ft) 175.76 
Area (sq ft) 175.76 
Flow (cfs) 1291.46 
Top Width (ft) 89.81 
Avg. Vel. (ftls) 7.35 
Hydr. Depth (ftl 1.96 
Conv. (cfs) 12531.8 
Wetted Per. (ftl 91.43 
Shear (lblsq ft) 1.27 
Stream Power (lb/ft s )  9.37 
Cum Volume (acre-ft) 12.12 
Cum SA (acres) 6.39 

Channel 
0.040 
140.45 
29.08 

Right OB 
0.040 
138.00 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The Droaram defaulted to critical deoth. 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

Left sta Right Sta Flow Area W.P. Percent Hydr Veloclty 
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ftls) 
26.40 52.80 43.21 9.89 10.75 2.43 0.93 4.37 
52.80 79.20 273.83 42.90 26.41 15.43 1.62 6.38 
79.20 105.60 497.29 61.43 26.48 28.02 2.33 8.10 
105.60 132.00 477.12 61.54 27.79 26.88 2 33 7.75 
132.00 133.46 48.15 5.74 1.76 2.71 3.93 8.39 
133.46 134.92 60.79 6.14 1.46 3.42 4.20 9.91 
134.92 136.38 58.56 6.00 1.46 3.30 4.11 9.76 
136.38 137.84 55.78 5.85 1.48 i 1 4  n n~ 9 ~h 

Warning: The energy equation could not be balanced within the specified rider of iterations. The 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.6530 

&Pw. scrlptlon: R.S. 0.6530 
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Includes Supplemental Ground Survey 
Station Elevation Data n u =  56 

Sta Elev Sta Elev Sta Elev Sta Elnv Sta Elev 

Manning's n Values n m =  4 
sea n Val sea n Val Sta n Val Sta n Val 

0 ,032 87.67 .04 116.24  .025 252.59 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
67 .3  84  122  119.86  1 1 8  .1 .3 

Left Levee Station= 23.05  Elevation= 2111.45  
Right Levee Station= 199 .22  Elevation= 2111.38  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. Ift) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Top Width ( f tl 
Vel Total (ftlsl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ftl 

2111 .82  Element Left OB Channel Right OB 
1 . 1 5  Wt. n-Val. 0.032 0 .032  0.036 

2110.67 Reach Len. lft) 122.00  119.86 118.00  
2110.67  Flow Area (sq ft) 54.96 90 .86  9 5 . 9 1  

0.005440 Area (sq ftl 54.96 90 .86  9 5 . 9 1  
1775 .00  Flaw (cfsl 313.25 9 6 0 . 5 1  501 .24  

113 .56  Top Width (ft) 24 .81  1 6 . 7 0  72.05 
7 .34  Avg. Vel. (ftls) 5 . 7 0  10 .57  5.23 
5.70 Hydr. Depth (ft) 2.22  5.44 1 .33  

24065.9  Conv. (cfsl 4247.2 13022 .9  6795.9 
119 .45  Wetted Per. lft) 25 .61  16 .76  72.67 

2104.97  Shear (lb/sq ft) 0.73 1 . 8 4  0.45 
1 . 3 7  Stream Power (lblft s )  4.15 1 9 . 4 7  2.34 
0.80 Cwn Volume (acre-ft) 1 1 . 7 3  6.05 11 .88  
0 .08  Cum SA (acres) 6 . 2 0  1 . 5 9  6 .46  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came hack below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile PPF I 

Chan 67.30 70 .64  201.09 18 .76  3 .39  1 1 . 3 3  5 . 6 2  , 10 .72  
Chan 70.64 73 .98  200.17  1 8 . 6 1  3 . 3 4  11 .28  5 . 5 7  10 .76  -~~~ .. ~~~~ -~ ~ 

Chan 73 .98  7 7 . 3 2  1 9 3 . 2 3  18 .22  3 .34  10 .89  5.46 1 0 . 6 1  
Chan 77 .32  80 .66  186.39  17 .83  3 .34  1 0 . 5 0  5 .34  10 .45  
Chan 80.66 84 .00  179.65  17 .44  3 .34  10 .12  5 . 2 2  10 .30  
ROB 84.00 1 4 1 . 6 1  499 .61  94.29 58.23 28.15 1 . 6 4  5 .30  
ROB 141 .61  199.22  1 .63  1 .62  14 .44  0 .09  0 .11  1 . 0 0  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

UC-FINAL.REP PAGE 
1 8  



Warnina: - 
ing : 

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.6303 

INPUT 
Description: R.S. 0.6303 
station Elevation Data num= 56 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2107.95 7.63 2107.91 7.79 2107.91 7.88 2107.91 8.06 2107.91 

8.22 2107.91 9.33 2107.9 27.09 2107.81 32.72 2107.97 34.05 2108.02 
34.69 2107.94 44.81 2106.73 47.01 2106.46 47.18 2106.44 55.5 2106.05 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,025 27.09 .04 60.42 .032 81.4 .04 194.03 ,025 

0 nk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
70.6 86.7 183.22 183.22 183.22 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 2107.57 Element Left OB Channel Right OB 
Vel Head (ft) 0.87 Wt.n-Val. 0.033 0.034 0.040 
W.S. Elev (ftl 2106.70 Reach Len. (ft) 183.22 183.22 183.22 
Crit W.S. (ftl 2106.70 Flow Area (sq ft) 35.80 65.34 183.04 
E.G. Slope (ftlft) 0.008486 Area (sq ft) 35.80 65.34 183.04 
Q Total (cfs) 
TOD Width (ft) 

1810.00 Flow (cfs) 230.36 664.97 914.67 
144.70 Too Width (ftl 25.58 16.10 103.02 

vei Total (ft~s) 6.37 A V ~ .  vel. (ft/s) 
Max Chl Dpth (£ti 4.75 Hydr. Depth (ft) 
Conv. Total (cfs) 19647.9 Conv. (cfs) 
Length Wtd. (ft) 183.22 Wetted Per. (ft) 
Min Ch El (ftl 2101.95 Shear (lblsg ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.38 Stream Power (lblft s )  4.72 21.55 4.67 
1.69 Cum volume (acre-ft) 11.60 5.84 11.50 
0.02 Cum SA (acres) 6.13 1.55 6.23 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The Program defaulted to critical depth. 

Profile #PF 1 
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Chan 70.60 73.82 121.62 11.99 3.27 6.72 3.72 10.14 
Chan 73.82 77.04 153.70 13.80 3.27 8.49 4.29 11.14 
Chan 77.04 80.26 173.55 14.84 3.26 9.59 4.61 
Chan 80.26 83.48 126.75 13.31 3.27 7.00 4.13 

1 1 . 7 8  
9.53 

Chan 83.48 86.70 89.35 11.40 3.27 4.94 3.54 7.84 
ROB 86.70 127.54 326.42 68.23 41.02 18.03 1.67 4.78 
ROB 127.54 168.39 340.65 69.89 40.87 18.82 1.71 4.87 

10 ROB 168.39 209.23 247.60 44.92 21.85 13.68 2.11 5.51 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.5956 

INPUT 
Description: R.S. 0.5956 
Station Elevation Data nun= 56 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2104.82 2.94 2104.78 10.86 2104.3 12.23 2104.29 18.6 2104.19 

21.13 2104.24 22.6 2104.24 30.74 2103.96 31.03 2103.93 34.98 2104.07 
52.06 2103.09 53.22 2103.03 53.64 2103.02 53.91 2102.99 57.21 2102.48 
60.76 2101.67 62.2 2101.47 63.98 2101.67 69.82 2102.26 76.58 2102.04 
86.86 2101.73 95.47 2101.5 97.72 2101.4 106.1 2098.63 108.85 2097.72 
108.9 2097.71 109.01 2097.67 109.63 2097.76 117 2098.8 123.61 2099.74 

Manning's n Values nun= 6 
Sta n Val Sta n Val sea n Val Sta n Val Sta n Val 
0 .04 18.6 ,025 30.74 .04 97.72 ,032 123.61 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
106.1 117 210 217.01 230 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2103.06 
Vel Head I ft) 1.02 . . 
W.S. Elev (ft) 2102.04 
Crit W.S. (ft) 2102.04 
E.G. Slope (ftlft) 0.010073 
Q Total (cfs) 1810.00 
TOP Width (ft) 121.81 
vei Total (ftls) 7.42 
Max Chl Dpth lit) 4.37 
Conv. Total Icfs) 18034.6 
Length Wtd. lft) 223.44 
Min Ch El (ft) 2097.67 
Alpha 1.20 
Frctn Loss (ft) 2.43 
C & E LOSS (ft) 0.04 

Element Left OB Channel Right OB 
Wt. n-Val. 0.033 0.032 0.039 
Reach Len. (ft) 210.00 217.01 230.00 
 low Area lsq f t) 25.90 41.67 176.52 
Area isq Et) 25.90 41.67 176.52 
Flow (cfs) 136.98 468.19 1204.83 
TOP Width (ft) 37.84 10.90 73.07 
Avg. Vel. (ftls) 5.29 11.23 6.83 
Hydr. Depth (ft) 0.68 3.82 2.42 
Conv. (cfs) 1364.8 4665.0 12004.8 
Wetted Per. lft) 38.38 11.13 74.47 
Shear (lbtsq ft) 0.42 2.35 1.49 
stream Power Ilblft s )  2.24 26.44 10.17 
Cum Volume (acre-ft) 11.47 5.61 10.74 
Cum SA (acres) 5.99 1.49 5.86 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

rning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

POS 

LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROE 
ROB 
ROB 

Left Sta 
Ift) 
42.44 
63.66 
84.88 
106.10 
108.28 
110.46 
112.64 
114.82 
117.00 
144.00 
171.00 

Right Sta 
(ft) 
63.66 
84.88 

Flow 
(CfS) 
3.15 
1.85 

131.98 
89.21 
111.43 
101.62 
88.95 
76.96 
665.26 
312.11 
227.46 

Area 
(sq ft) 

1.67 
1.79 
22.43 
8.21 
9.28 
8.73 
8.06 
7.39 
82.77 
54.06 
39.69 

W.P. 
(ft) 
4.57 
12.14 
21.67 
2.30 
2.23 
2.20 
2.20 
2.20 
27.29 
27.08 
20.10 

Percent Hvdr Velocity 
(ft/S) 
1.89 
1.03 
5.88 
10.86 
12.01 
11.64 
11.04 
10.41 
8.04 
5.77 
5.73 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came hack below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

Unnamed Central 
CH: North RS: 0.5545 

INPUT 
Description: R.S. 0.5545 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2099.06 .47 2099.07 .58 2099.07 1.19 2099.04 10.15 2098.81 

12.54 2098.76 20.76 2098.79 22.65 2098.71 24.32 2098.8 31.9 2098.72 
34.09 2098.51 43.7 2097.58 43.78 2097.58 53.35 2096.54 59.22 2095.32 
61.28 2094.94 65.7 2094.05 69.39 2094.73 75.12 2095.27 81.01 2094.2 
84.3 2093.44 88.22 2092.53 90.05 2092.84 94 2093.52 94.36 2093.58 
94.4 2093.59 94.6 2093.63 102.8 2095.14 109.66 2095.2 115.71 2095.34 

130.06 2095.34 139.24 2095.19 145.92 2095.17 149.82 2095.02 158.16 2093.97 
158.38 2093.94 158.54 2093.93 160.74 2094.23 167.51 2095.2 168.96 2095.25 
171.06 2095.45 191.19 2097.01 198.72 2097.81 205.84 2098.19 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 .025 10.15 .04 81.01 .035 102.8 ,058 158.16 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
84.3 94 102 94.94 90 .1 .3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
ax Chl Dpth (ft) 
onv. Total (cfs) 

2097.95 Element Left OB Channel Right OB 
0.89 Wt. n-Val. 0.039 0.035 0.048 

2097.06 Reach Len. (ft) 102.00 94.94 90.00 
2097.06 Flow Area lsq ft) 69.18 39.30 177.14 
0.011761 Area (sq ft) 69.18 39.30 177.14 
1810.00 Flow ( c f s )  451.74 454.02 904.24 
143.09 Top Width (ft) 35.73 9.70 97.66 
6.34 Avg. Vel. (ft/s) 6.53 11.55 5.10 
4.53 Hydr.Depth(ft) 1.94 4.05 1.81 

16690.3 Conv. (cfs) 4165.5 4186.6 8338.2 
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Length Wtd. (ftl 93.23 Wetted Per. (ftl 36.28 9.89 98.04 
Min Ch El (ftl 2092.53 Shear (lblsq ftl 1.40 2.92 1.33 
Alpha 1.42 Stream Power (lblft sl 9.14 33.71 6.77 
Frctn Loss (ftl 1.15 Cum Volume (acre-ft) 11.25 5.41 9.81 
C & E LOSS (ftl 0.02 Cum SA (acres) 5.82 1.44 5.41 

Warning: The energy equation could not be halanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF I 

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ftl (ftl Icfs) I sq  ftl (ftl Conv Depth(ft1 (ftlsl 

LOB 33.72 50.58 0.19 0.22 2.02 0.01 0.11 0.88 
LOB 50.58 67.44 149.79 27.92 17.15 8.28 1.66 5.36 
LOB 67.44 84.30 301.76 41.04 17.10 16.67 2.43 7.35 
Chan 84.30 86.24 82.64 7.46 1.99 4.57 3.84 11.08 
Chan 86.24 88.18 99.39 8.33 1.99 5.49 4.30 11.93 
Chan 8R. 18 90.12 103.18 8.48 1.97 5.70 4.37 12.17 

~ ~ 

7 Chan 90.12 92.06 90.47 7.84 1.97 5.00 4.04 11.54 
8 Chan 92.06 94.00 78.35 7.19 1.97 4.33 3.71 10.90 
9 ROB 94.00 116.37 304.77 48.95 22.52 16.84 2.19 6.23 
10 ROB 116.37 138.74 151.16 39.08 22.37 8.35 1.75 3.87 
11 ROB 138.74 161.10 260.56 51.31 22.46 14.40 2.29 5.08 
12 ROB 161.10 183.47 182.77 35.11 22.48 10.10 1.57 5.21 
13 ROB 183.47 205.84 4.98 2.70 8.21 0.28 0.33 1.84 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

0 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.5365 

INPUT 
Descrintion: R.S. 0.5365 - - ~ ~ - ~  +..-.- ~~ ~~ -~~ 

1 Station Elevation Data num= 68 
Sta Elev sea Elev Sta Elev Sta Elev Sta Elev 
0 2096.48 .52 2096.6 2.54 2096.83 4.29 2097.08 6.2 2097.09 

16.38 2096.78 23.51 2096.2 27.4 2096.31 27.62 2096.31 27.8 2096.3 
37.46 2096.65 40.74 2096.88 44.92 2097.16 48.42 2097.18 53.19 2097.39 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,025 133.74 .04 210 ,035 225.9 .058 310.04 .04 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
210 217 60 55.5 52 .1 .3 

SS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head 1 £ti 
W.S. Elev (ft) 2094.98 
Crit W.S. (ft) 2094.98 
E.G. Slope (ftjft) 0.012959 
Q Total (cfs) 1810.00 
Top Width Ift) 172.66 
vei Total (ft/s) 6.04 
Max Chl Dpth (ft) 4.59 
Con". Total (cfs) 15899.7 
Length Wtd. (ft) 53.76 
Min Ch El (ft) 2090.39 
Alpha 1.46 
Frctn Loss (ft) 0.73 
C & E LOSS (ft) 0.00 

Element Left OB Channel Right OB 
Wt. n-Val. 0.040 0.035 0.053 
Reach Len. (ft) 60.00 55.50 52.00 
Flow Area (sq ft) 36.66 29.24 233.78 
Area (sq ft) 36.66 29.24 233.78 
Flow (c~s) 189.01 359.77 1261.22 
Top Width (ft) 26.86 7.00 138.81 
Avg. Vel. (ft/s) 5.16 12.31 5.39 
Hydr. Depth (ft) 1.37 4.18 1.68 
Conv. (cfs) 1660.4 3160.3 11079.0 
Wetted Per. (ft) 27.24 7.20 139.09 
shear (lbjsq ft) 1.09 3.29 1.36 
stream Power (lb/ft s )  5.61 40.45 7.34 
Cum Volume (acre-ft) 11.12 5.34 9.38 
Cum SA (acres) 5.74 1.42 5.16 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROE 
ROB 

Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth (f t) (ftls) 
168.00 210.00 189.01 36.66 27.24 10.44 1.37 5.16 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.5260 

INPUT 
Description: R.S. 0.5260 
Includes Supplemental Ground Survey 
Station Elevation Data num= 85 

Sta Elev Sta Elev Sta Elev S t n  R l e ~ r  s ~1 pTr 
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Manning's n Values n m =  7 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,025 42.43 ,032 114.06 ,025 236.45 .04 297.67 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
303 318 66 67.1 67 .1 .3 

Left Levee Station- 246.13 Elevation= 2094.45 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
113.5 160 2097 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head IftJ 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slo~e Iftlftl 0.014323 ~ ~ . .  . 
Q Total icfsj 1810.00 
Top Width lftl 151.87 
Vel Total l£t/s) 6.17 
Max Chl Dpth lftl 3.55 
conv. (cfsl 15123.8 
Length Wtd. (ftl 66.72 
Min Ch El Ift) 2089.88 
Alpha 1.41 
Frctn Loss (ftl 0.85 
C & E LOSS lftl 0.06 

Element Left OB Channel Right OB 
Wt. n-Val. 0.037 0.038 0.055 
Reach Len. lft) 66.00 67.10 67.00 
 law Area (sq ftl 31.15 51.85 210.25 
Area lsa ftl 31.15 51.85 210.25 
FIOW (cis) 208.63 548.89 1052.49 
Top Width Iftl 20.04 15.00 116.83 
Avg. Vel. (ft/s) 6.70 10.59 5.01 
Hydr. Depth (ftl 1.55 3.46 1.80 
Conv. lcfs) 1743.2 4586.3 8794.2 
Wetted Per. (ftl 20.38 15.19 117.32 
Shear Ilbfsq ft) 1.37 3.05 1.60 
stream Power llblft sl 9.15 32.31 8.02 
Cum Volume iacre-ftJ 11.08 5.28 9.12 
Cum SA (acres) 5.71 1.41 5.01 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Manning's n values were oomposited to a single value in the main channel. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 

surface was used. 

Profile #PF 1 

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
lftl lftl rcfsl lsa ftl iftl Conv Depth1 Etl iftls) . -  . . .  . 

1 LOB 246.13 303.00 208.63 31.15 20.38 11.53 1.55 6.70 
2 Chan 303.00 306.00 106.90 10.01 3.06 5.91 3.34 10.68 
3 Chan 306.00 309.00 118.26 10.56 3.00 6.53 3.52 11.20 
4 Chan 309.00 312.00 118.86 10.59 3.00 6.57 3.53 11.22 
5 Chan 312.00 315.00 119.46 10.62 3.00 6.60 3.54 11.25 
6 Chan 315.00 318.00 85.41 10.07 3.14 4.72 3.36 8.48 
7 ROB 318.00 349.54 333.14 66.73 31.74 18.41 2.12 4.99 
8 ROB 349.54 381.08 413.45 75.77 31.54 22.84 2.40 5.46 
9 ROB 381.08 412.61 229.41 48.52 31.56 12.67 1.54 4.73 
10 ROB 412.61 444.15 76.48 19.23 22.47 4.23 0.87 3.98 

Warning: The energy equation could not be balanced within the specified number of iterations. The 

UC-F1NAL.REP PAGE 
24 



program used critical depth for the water surface and continued on with the calculations. 
ning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
ming: During the standard step iterations, when the assumed water surface was set equal to critical (I 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritlcal answer. The program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 

surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.5133 

INPUT 
Description: R.S. 0.5133 
Includes Supplemental Ground Survey 
station Elevation Data n m =  9 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-180  2093.48  - 1 7 7 . 1 2  2093.62  1 7 5 . 2 4  2093.32  -168  2092.34  -161 .59  2 0 9 2 . 2 7  

- 1 5 2 . 0 5  2092.13  - 1 4 6 . 1 7  2092.52  -142 .47  2092.94  -138 .47  2092.66  -138 .15  2092.6  

Manning's n Values nun= 6 
Sta n Val Sta n Val Sta n Val sta n Val Sta 

1 8 0  .025  1 4 6 . 1 7  ,032  -55 .85  , 0 2 5  61 .29  .04 1 3 7 . 0 7  
1 6 4 . 3 7  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
1 4 8  1 6 1  2 0 7  211 .73  2 2 0  .1 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

-180  0 2094 T 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
5 2 . 6  42 .5  2100 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head ft) 
W.S. Elev Iftl 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ftl 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 0.037  
Reach Len. (ft) 2 0 7 . 0 0  
Flow Area 1sc1 ft) 1 5 5 . 2 3  
Area (sq ft) 2 1 9 . 7 8  
m o w  ICES) 
Tap Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 1 0 6 . 2 1  
shear (lblsq ft) 1 . 0 4  
Stream Power (lblft s )  5.96  
Cum Volume (acre-ft) 1 0 . 8 8  
Cum SA (acres) 5.57  

n Val 
.035  

Channel Right OB 
0.035  0.039 

211 .73  220 .00  
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warnina: The enerw loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. - 

This may-indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

Left Sta 
(ft) 
-120.00 
-60.00 
0.00 
74.00 
148.00 
150.60 
153.20 
155.80 
158.40 
161.00 
192.97 
224.93 

Riaht Sta Area 
( s q  ft) 
52.41 
12.14 
29.69 
125.54 
7.73 
7.88 
8.03 
8.18 
8.25 
44.04 
44.50 
27.98 

W.P. Percent Hydr Velocity 
(ftl Conv Depth ( f t) (ftlsl 

53.55 0.00 0.98 0.00 
9.23 0.00 1.64 0.00 
32.09 8.07 0.94 4.92 
74.12 40.88 1.70 5.89 
2.60 4.00 2.97 9.38 
2.60 4.14 3.03 9.50 
2.60 4.27 3.09 9.62 
2.60 4.41 3.15 9.75 
2.65 4.41 3.17 9.69 
32.24 12.37 1.38 5.09 
31.98 11.95 1.39 4.86 
32.14 5.50 0.88 3.56 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
Drogram used critical depth far the water surface and continued on with the calculations. . - 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: unnamed Central 
REACH: North RS: 0.4732 

INPUT 
Description: R.S. 
Station Elevation 

Sta Elev 
0 2090.33 

24.34 2090.72 
37.11 2088.62 
55.64 2085.58 

0.4732 
Data 

Sta 
2.12 
28.36 
38.49 
59.91 
88.41 
118.3 
164.58 
191.67 

218 
233 

257.88 
285.53 
327.9 

nun= 
Elev 

2090.25 
2090.69 
2087.68 
2085.24 
2083.53 
2083.97 
2082.6 
2085.1 
2084.11 
2084.2 
2086.3 
2088.47 
2089.69 

62 
sta 
3.63 
29.47 
39.63 
69.3 
89.62 
135.76 
167.08 
203.32 
218.86 
236.1 
260.82 
299.45 

Elev 
2090.48 
2090.19 
2087.07 
2084.29 
2083.56 
2084.41 
2083.29 
2084.41 
2083.95 
2084.55 
2086.46 
2088.36 

Sta 
9.66 
30.13 
40.4 
72.46 
106.38 
143.84 
173.37 
206.24 
223.46 
237.57 
264.82 
313.69 

Elev 
2090.75 
2090.25 

2087 
2083.85 
2083.78 
2084.67 
2084.31 
2084.36 
2083.31 
2084.37 
2086.72 
2089.16 

Sta 
21.61 
35.8 
43.71 
79.12 
108.31 
155.26 
175.32 
211.25 
224.54 
249.39 
276.49 
317.54 

Elev 
2090.7 
2088.6 
2086.71 
2083.39 
2083.79 
2085.33 
2083.87 
2084.82 
2083.41 
2085.34 
2087.79 
2089.37 

I Manning's n Values num= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

n .025 40.4 ,058 106.38 .04 211.25 ,035 231.69 .04 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
218 233 55 48.45 44 .1 .3 

I CROSS SECTION OUTPUT Profile #PF 1 
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E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftfft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (~£6) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lhlsq ft) 
stream Power (lbfft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Ricrht OB 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections. 

Profile #PF I 

POS 

LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

Left Sta 
(ft) 
4 3 . 6 0  
87 .20  

Right Sta Flow Area W.P. Percent 
(ft) (cfs) (sq ft) (ft) Conv 
87.20  208.66 69.24 39 .30  1 1 . 5 3  
130.80  498.28 107.45  43 .61  27 .53  

130.80  174.40  409 .91  87 .09  44.22 2 2 - 6 5  

Hydr 
Depth(ft) 

1 . 7 7  
2.46 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.4575 

INPUT 
Descriotion: R.S. 0.4575 
Station Elevation Data num= 

Sta Elev Sta Elev 
0 2089.8 8 .23  2089.48  

3 4 . 1  2088.13 35 .79  2087.88  

f in . . 
Sta Elev 

12 .68  2089.34 
3 7 . 5  2087.6 

Sta Elev Sta Elev 
1 9 . 4  2088 .95  2 3 . 2 2  2088.68  

Manning's n Values num= 8 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 ,025 37 .5  .04  93 .3  .058 119.35  .04  185.03  .035 
212.04 . 04  256.24 .025 380.3  .04 

k Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
1 9 2  206 7 6  82 .8  88  .3 .5 

Velocity 
(ft1.9) 

3 . 0 1  
4 .64  
4 . 7 1  
4 . 4 1  
6 .19  
6 .89  
6 . 8 4  
6 . 4 0  
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Blacked Obstructions num= 
Sta L Sta R Elev 

2 5 6  367  2 0 9 1  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 2 0 8 6 . 4 4  
Vel Head lfti 0 . 1 3  

TOD Width (ft) 209.20  
vei Total ~ f t ~ s )  2.76  
Max Chl Dpth (ft) 5 . 0 6  
Conv. Total lcfs) 52494.8  
Length Wtd. (ft) 80.04  
Min Ch El (ft) 2081.25  
Alpha 1 . 0 9  
Frctn Lass lft) 0.05  
C & E LOSS lft) 0.03 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (sq ft) 
Area lsq ft) 
Flow (cfs) 
Top Width (ft) 
avg. vel. (ft/s) 
Hydr. Depth (ft) 
Conv. lcfs) 
wetted Per. (ft) 
Shear Ilblsq ft) 
stream Power (lb/ft s )  
Cum Volume lacre-ft) 
cum SA (acres) 

Left OB Channel Right OB 
0.043  0.035 0 .039  
7 6 . 0 0  8 2 . 8 0  8 8 . 0 0  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7  or greater than 1 . 4 .  This may indicate the need far additional cross sections. 

Profile #PF 1 

Pos Left Sta Riaht Sta Flow Area W.P. percent Hvdr Velocitv 

LOB 1 1 5 . 2 0  1 5 3 . 6 0  4 1 9 . 8 4  144 .54  
LOB 1 5 3 . 6 0  1 9 2 . 0 0  3 7 8 . 3 4  1 2 9 . 8 2  38 .46  20 .90  3 . 3 8  2 . 9 1  
Chan 1 9 2 . 0 0  1 9 4 . 8 0  4 8 . 4 0  1 2 . 3 7  2.82 2 . 6 7  4 . 4 2  3 . 9 1  

6 Chan 1 9 4 . 8 0  197 .60  54 .79  1 3 . 3 1  2 . 8 1  3 . 0 3  4.75 
7 Chan 1 9 7 . 6 0  200 .40  59 .34  1 3 . 9 6  2 . 8 1  3 . 2 8  4 . 9 8  
8 Chan 2 0 0 . 4 0  203 .20  55 .26  1 3 . 3 9  2 . 8 2  3 .05  4 .78  

::::a 
4 . 1 3  

9 Chan 2 0 3 . 2 0  206 .00  48 .59  1 2 . 3 9  2 . 8 2  2 . 6 8  4.43 3 .92  
1 0  ROB 2 0 6 . 0 0  2 4 3 . 6 2  3 0 6 . 8 6  1 1 8 . 0 5  37 .90  1 6 . 9 5  3 . 1 4  2 .60  
11 ROB 243.62  281 .23  5 . 9 6  7 .37  12 .82  0.33 0.60 0 . 8 1  

Warning: The conveyance ratio (upstream conveyance divided by downstrsam conveyance) is less than 
0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: unnamed Central 
REACH: North RS: 0 . 4 4 8 4  

INPUT 
Description: R.S. 0.4484 - Imm. upstream of Carefree Mtn. Drive 
Station Elevation Data nun= 9 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2 0 8 8 . 4 1  8.5 2 0 8 8 . 0 1  9.06 2087.99  9.73 2087.94  9.83 2087.9 

1 1 . 5 3  2 0 8 7 . 5 8  1 8 . 6  2086.23  2 0  2 0 8 6 . 0 1  2 6 . 5 8  2084.83  27.3 2084.68 
27 .78  2084.65  4 0 . 0 8  2083.19  42 .06  2083.04  45 .79  2083.09  4 6 . 6 5  2 0 8 3 . 1 1  
55 .15  2083.37  6 5 . 7 2  2082.42  67 .64  2082.47 76 .56  2 0 8 2  7 7 . 6 1  2081.95 
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Manning's n Values nun= 5 
sea n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 . 04  93 .64  .058 137.06  . 04  155.82  , 035  1 9 4 . 0 8  .04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
150 .5  1 9 0 . 1  83 .42  83.42 83.42 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Penanent 

0 1 4 8  2084 .97  F 
193  394 .71  2084.97 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
0 Total lcfs) 
Tap width if;) 
Vel Total iftls) 
Max Chl Dpth ift) 
Conv. Total icfsl 
Length Wtd. ift) 
MinChEl (ft) 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

2086.36  Element Left OB Channel Right OB 
0.06  Wt.n-Val. 0.047 0 . 0 3 6  0.039 

2086.29 Reach Len. (ft) 83.42 83 .42  83 .42  
2084.73 Flaw Area isq ftl 499.52 214.37  326.04  

0 .000451 Area (sqft) 499.52 214.37  326.04  
1853 .00  Flow icfs) 830.07 583.59  439.34 

325.42 Top Width (ft) 132.23  3 9 . 6 0  153.59  
1 .78  Avg. Vel. (ftls) 1 . 6 6  2 . 7 2  1 .35  
5.82 Hydr. Depth ift) 3 . 7 8  5 . 4 1  2 .12  

87276.1  Conv. icfs) 39096.4 27487 .0  20692.7 
83.42 Wetted Per. (ft) 132.70  39.83 1 5 3 . 8 9  

2080.47 Shear ilblsq ft) 0 .11  0 .15  0 . 0 6  
1 .26  Stream Power ilblft s )  0.18  0 .41  0 . 0 8  

Cum Volume iacre-ft) 8 .21  4 .70  7 .96  
Cum SA (acres) 4.33 1 . 2 5  4.30 

ote: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

C energy was used. 

Profile #PF 1 

POS 

LOB 
LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 
ROB 

Left Sta Right Sta 
ift) (ft) 
0.00  29 .60  

Flow 
icfsl 
8 .21  

131.77  
2 3 8 . 8 1  
235.24 
193.20  

22 .84  
107.93  
125.23  
125.15  
116 .58  
108.70  

3 1 . 1 8  
206.15 
150.67  

49.48 
1 . 8 6  

Area 
isq ftl 

11.07  
85.59 

122.19  
145.25  
124.18  

11 .25  
4 3 . 0 1  
44 .22  
44 .20  
42 .34  
40 .60  
14 .06  

134.98  
1 1 2 . 3 1  

57.59 
7 . 1 1  

W.P. 
iftl 

1 1 . 4 8  
29 .70  
29 .65  
29 .61  
29 .69  

2 . 5 8  
8 . 1 1  
7 .93  
7 .93  
7 .92  
7 .93  
2 . 9 1  

4 0 . 5 1  
40 .38  
40 .40  
29 .69  

Percent 
Conv 
0.44  
7 . 1 1  

1 2 . 8 9  
1 2 . 6 9  
10.43 

1 .23  
5.82 
6 .76  
6.75 
6 .29  
5 . 8 7  
1 . 6 8  

1 1 . 1 2  
8.13 
2.67 
0 .10  

Hydr 
Depthift) 

0 . 9 8  
2 . 8 9  
4.13 
4 . 9 1  
4 .20  

Velocity 
(ft/S) 

0.74  
1 .54  
1 .95  
1 . 6 2  
1 .56  
2.03 
2 . 5 1  
2.83 
2.83 
2 .75  
2 .68  
2 . 2 2  
1 . 5 3  
1 .34  
0 .86  
0 .26  

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

CULVERT 

RIVER: Unnamed Central 
REACH: North RS: 0.4415 

escription: Culvert No. 20, at Carefree Mountain Drive 
nformation obtained 

UC-FINAL.REP PAGE 
2 9  





Manning's n Values num= 1 
Sta n Val 
0 ,032 

Bank Sta: Left Right Coeff Contr. Expan 
172.5 182.2 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

0 141 2083 F 
214 409.82 2083 F 

Upstream Embanhent side slope - - 0 horiz. to 1.0 vertical 
Downstream Embanhent side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2083.57 
Energy head used in spillway design - - 
spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 3 

Culvert Name Shape Rise Span 
Culvert #1 BOX 3 8 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg 
Solution Criteria = Hiahest U.S. EG - 
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef 

6.7 60 .013 ,013 0 .4 1 
Number of Barrels = 4 
Upstream Elevation = 2080.82 

0 nterline Stations Sta. Sta. sta. sta. 
159.9 168.7 177.5 186.3 

Downstream Elevation = 2078.9 
Centerline Stations 

Sta. Sta. Sta. Sta. 
180.7 189.5 198.3 207.1 

CULVERT OUTPUT Profile #PF 1 Culv Group: Culvert #1 

Q Culv Group (cfs) 1210.21 
# Barrels 4 
Q Barrel lcfs) 302.55 
E.G. US. (ft) 2086.35 
W.S. US. (ft) 2086.29 
E.G. DS (ft) 2083.56 
W.S. DS (ft) 2082.24 
Delta EG (ft) 2.79 
Delta Ws (ft) 4.05 
E.G. IC (ft) 2086.60 
E.G. OC (ft) 2086.35 
Culvert Control Outlet 
Culv WS Inlet (ft) 2083.82 
Culv WS Outlet (ft) 2081.90 
Culv Nml Depth (f t) 1.66 
Culv Crt Depth If t) 3.00 

Culv Full Len lft) 
Culv Vel US (ft/s) 
Culv Vel DS (ftls) 
Culv Inv El Up (ft) 
Culv Inv El Dn Ift) . . 
Culv Frctn LS (ft) 
Culv Exit LOSS (ft) 
Culv Entr Loss (ft) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Suhmerg 
Weir Max Depth (ft) 
Weir Avg Depth lft) 
Weir Flow Area lsq ft) 
Min El Weir Flow (ft) 

Note: Culvert critical depth exceeds the height of the culvert 

CROSS SECTION 

RIVER: Unnamed Central 
ACH: North RS: 0.4326 
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INPUT 
Descriotion: R.S. 0.4326 - I m .  downstream of Carefree Mountain Drive 
.~ ..... --. . ~~ -.... ~ . . 

Sta Elev Sta Elev sea Elev Sta Elev Sta Elev 
0 2083.6 22.67 2083.13 27.6 2082.86 33.3 2082.71 40.87 2082.65 

44.72 2082.64 55.54 2082.18 61.06 2082.06 69.06 2081.49 71.6 2081.25 

Mannino's n Values n m =  1 - 
Sta n Val 
0 ,032 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
172.5 182.2 155 151.54 150 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

0 141 2083 F 
214 409.82 2083 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head Ift) 
W.S. Elev (Et) 
Crit W.S. Ift) 
E.G. Slope (ftfft) 
Q Total (cfs) 
Top Width lft) 
Vel Total Iftfs) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 0.032 
Reach Len. lft) 155.00 
Flow Area lsq ft) 70.38 
Area lsq ft) 250.80 
 low Ic~s) 510.54 
Top Width (ft) 118.47 
Avg. Vel. Iftfs) 7.25 
Hydr. Depth (ft) 2.23 
Conv. lcfs) 5554.0 
Wetted Per. lft) 31.77 
Shear Ilbfsq ft) 1.17 
Stream Power (lbfft s) 8.48 
Cum Volume lacre-ft) 7.49 
Cum SA (acres) 4.09 

Channel 
0.032 
151.54 

Right OB 
0.032 
150.00 
95.95 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Werning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

Profile IPF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
lft) (ft) (cfs) lsq ft) lft) Conv Depthlft) (ft/s) 

1 LOB 35.25 70.50 0.00 5.67 16.50 0.00 0.34 0.00 
2 LOB 70.50 105.75 0.00 79.16 35.35 0.00 2.25 0.00 
3 LOB 105.75 141.00 0.00 95.59 35.29 0.00 2.71 
4 LOB 141.00 172.50 510.54 70.38 31.77 27.55 2.23 

174.44 91.59 8.46 2.09 4.94 4.36 5 Chan 172.50 10.82 
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Chan 174.44 176.38 110.06 9.21 1.96 5.94 4.75 11.95 
Chan 176.38 178.32 103.99 8.88 1.95 5.61 4.58 11.71 
Chan 178.32 180.26 100.35 8.69 1.95 5.42 4.48 11.55 
Chan 180.26 182.20 89.64 8.26 2.03 4.84 4.26 10.85 

10 ROB 182.20 214.00 846.84 95.95 
11 ROB 214.00 262.96 0.00 98.36 49.05 0.00 2.01 0.00 
12 ROB 262.96 311.91 0.00 72.68 48.98 0.00 1.48 0.00 
13 ROB 311.91 360.87 0.00 6.27 14.38 0.00 0.44 0.00 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
Drooram used critical de~th for the water surface and continued on with the calculations. 

Warning: 

Warning : 

- - 
The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.4039 

INPUT 
Description: R.S. 0.4039 
Station Elevation Data nun= 55 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
0 2078.27 7.39 2078.31 16.66 2078.31 39.66 2078.5 40.82 2078.49 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 .025 169.87 .04 179.47 .032 233.53 .035 298.7 .032 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
127 140.1 105.07 105.07 105.07 .3 .5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev Ift) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
0 Total lcfsl 
TOD Width iftl . ~. 
vei Total (ftis) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

2076.49 Element Left OB Channel Right OB 
0.69 Wt. n-Val. 0.025 0.025 0.033 

2075.80 Reach Len. (ft) 105.07 105.07 105.07 
2075.80 Flow Area (sq ft) 60.10 24.00 200.57 
0.010336 Area (sq ft) 60.10 24.00 200.57 
1853.00 Flow (cfs) 392.18 215.74 1245.08 
210.52 Top Width (ft) 53.32 13.10 144.10 
6.51 Avg. Vel. (ftls) 6.53 8.99 6.21 
2.50 Hydr. Depth (ft) 1.13 1.83 1.39 

18226.3 Con". (cfs) 3857.5 2122.1 12246.7 
105.07 Wetted per. (ft) 53.55 13.23 144.42 
2073.55 Shear (lblsq ft) 0.72 1.17 0.90 

1.05 Stream Power (lblft s )  4.73 10.52 5.56 
1.22 Cum Volume (acre-ft) 6.94 4.33 6.57 
0.06 Cum SA (acres) 3.79 1.16 3.52 

arnlng: The energy equation could not be balanced within the specified nwnber of iterations.   he a .  
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program used critical depth for the water surface and continued on with the calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile XPF 1 

Pos Left Sta Right Sta Flow Area W.P. percent Hydr Velocity 
lft) (ftl (Cfs) (Sq ft) (ftl Conv Depth ( f t) Ift/s) 

1 LOB 50.80 76.20 0.52 0.34 2.53 0.03 0.13 1.54 
2 LOB 76.20 101.60 170.67 27.58 25.54 9.21 1.09 6.19 
3 LOB 101.60 127.00 220.99 32.17 25.47 11.93 1.27 6.87 
4 Chan 127.00 129.62 34.93 4.26 2.65 1.88 1.62 8.20 
5 Chan 129.62 132.24 48.93 5.20 2.64 2.64 1.99 9.41 . --. ~ ~- 

6 Chan 132.24 134.86 56.76 5.69 2.64 3.06 2.17 9.98 
7 Chan 134.86 137.48 44.42 4.91 2.65 2.40 1.88 9.04 
8 Chan 137.48 140.10 30.70 3.94 2.65 1.66 1.50 7.79 
9 ROB 140.10 185.01 107.40 27.68 45.04 5.80 0.62 3.88 
10 ROB 185.01 229.92 560.29 81.97 44.96 30.24 1.83 6.84 
1 1  ROB 229.92 274.83 565.90 86.43 45.00 30.54 1.92 6.55 -- - ~~ 

12 ROB 274.83 319.74 11.49 4.49 9.42 0.62 0.48 2.56 

Warning: The energy emation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and prevrous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.3840 

INPUT 
Description: R.S. 
Station Elevation 

Sta Elev 
0 2076.14 

53.7 2073.13 
74.04 2072.81 
104.85 2071.27 

0.3840 
Data 

Sta 
15.86 
56.2 
82.51 
107.27 
139.4 
191.3 
218.14 
241.76 
267.96 
313.27 
346.84 

Elev 
2076.08 
2073.17 
2072.55 

55 
Sta 

20.38 
57.96 
95.23 
113.55 
145.3 
196.92 
219.2 
244.43 
272.73 
319.24 
352.98 

Elev 
2076.03 
2073.1 
2072.24 
2071.65 
2072.22 
2072.71 
2072.37 
2071.59 

2072 
2073.54 
2077.81 

Sta 
22.85 
62.74 
99.3 

115.03 
146.9 
208.35 
221.48 
256.07 
285.5 
323.04 
357.81 

Elev 
2076.07 
2072.98 
2071.84 
2071.7 
2072.31 
2071.79 
2072.19 
2072.18 
2072.75 

2074 
2079.05 

Sta 
37.26 
70.15 
101.5 
115.77 
148.88 
209.47 
224.63 
259.56 
299.62 
327.54 
364.1 

Elev 
2075.29 
2072.9 
2071.62 
2071.69 
2072.39 
2071.69 

2072 
2071.99 
2072.59 
2074.34 
2079.34 

Manning's n Values n u =  6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,025 15.86 .04 104.85 ,035 212.3 ,032 244.43 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
99.3 139.4 139 135.84 133 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2074.01 Element Left OB Channel Right OB 
Vel Head (ft) 0.57 Wt. n-Val. 0.040 0.036 0.034 
W.S. Elev lftl 2073.43 Reach Len. lit) 139.00 135.84 133.00 
Crit W.S. lft) 2073.43 Flow Area (sq ft) 34.59 75.04 209.22 
E.G. Slope (ftlft) 0.013123 Area (sq ft) 34.59 75.04 209.22 
Q Total lcfs) 1853.00 Flow (cfs) 118.41 544.13 1190.46 
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Top Width (ft) 2 6 6 . 9 0  Top Width (ft) 47.90  4 0 . 1 0  178.90 
~otal Wttsl 5 . 8 1  Avg. Vel. (ftls) 3.42  7 .25  5 . 6 9  

Max Chl Dpth ift) 2.36 Hydr. Depth (ftl 0.72  1 .87  1 .17  
onv. Total (cfs) 16175.5  Conv. (cfsl 1033 .6  4749 .9  10391.9  - 
Length Wtd. ift) 134.05  Wetted Per. (ft) 47.96  40.15 179.17  
~in-ch El (ftl 
Alpha 
Frctn Loss iftl 
C & E LOSS (ftl 

2071 .27  Shear ilblsq ft) 0.59  1 .53  0 .96  
1 . l O  Stream Power (lhlft sl 2.02  11 .10  5 .44  
1 . 7 3  Cumvolume (acre-ftl 6.82  4 . 2 1  6 .07  
0 .01  Cum SA (acres) 3 . 6 6  1 . 1 0  3 .13  

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued an with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ftl Lft) (Cfs) (sq ft) (ft) Conv Depth i ft) (ftls) 

LOB 39.72 59 .58  3 . 3 8  2.15 8 . 2 1  0 .18  0 .26  1 . 5 7  
LOB 59 .58  79 .44  28 .53  1 1 . 0 1  1 9 . 8 7  1 .54  0 . 5 5  2 . 5 9  
LOB 79.44  99 .30  86 .50  21.43 1 9 . 8 8  4.67 1 . 0 8  4.04 
Chan 99.30 1 0 7 . 3 2  1 0 8 . 7 1  15 .62  8 . 0 5  5 . 8 7  1 .95  6 .96  
Chan 1 0 7 . 3 2  115 .34  111.94  1 5 . 1 1  8 .03  6 .04  1 .88  7 . 4 1  
Chan 1 1 5 . 3 4  123 .36  102.98  14 .37  8 .02  5 . 5 6  1 .79  7 .17  
Chan 1 2 3 . 3 6  131 .38  113.67  15 .25  8.02 6 .13  1 .90  . 7 .46  
Chan 131.38  1 3 9 . 4 0  106.84  14 .70  8.03 5 .77  1 .83  . 7.27 
ROB 139.40  184.34  211.00 4 4 . 7 3  44 .96  11 .39  1 - 0 0  4.72 - .  . - 
ROB 184.34  2 2 9 . 2 8  286 .55  5 2 . 0 8  45 .04  15 .46  1 . 1 6  5.50 
ROB 229.28  274 .22  544 .96  76 .52  4 5 . 0 1  29 .41  1 . 7 0  7 . 1 2  
ROB 274.22 3 1 9 . 1 6  1 4 7 . 9 4  35 .89  4 4 . 1 6  7 .98  0 . 8 1  4.12 

ning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 .0  ft ( 0 . 3  ml. between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.3583 

INPUT 
Descriotion: R.S. 0.3583 
station Elevation Data nwn= 67 ~ ~~~~ ~~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2072.87  5 .16  2073.01  14 .18  2072.8  19 .34  2073.07  34 .42  2072.39  

3 5 . 9 9  2072 .1  41 .24  2072.02 46 .47  2071 .18  48.02 2070.97  51.43 2070 .52  
60 .41  2069.59  68.84 2069.73 81 .9  2069.64  90.97 2069.03 91 .25  2069 .01  

nxng's n Values num= 6 
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Sta n Val Sta n Val Sta n Val sta n Val Sta n Val 
0 , 0 2 5  1 9 . 3 4  . 0 4  103 .3  .035 1 4 4 . 0 7  ,032  2 1 7 . 9 4  .035  

256 .98  .04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
1 1 5  1 2 8 . 5  1 3 7 . 5  1 3 7 . 5  1 3 7 . 5  .1 .3 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lft) 
Vel Head lftl 

2 0 7 1 . 0 8  Element 
0 . 7 1  Wt. n-Val 

Left OB Channel Right OB 
0 . 0 3 9  0 .035  0 . 0 3 3  . . 

W.S. Elev lftl 2070.38  Reach Len. lft\ 1 3 7 . 5 0  1 3 7 . 5 0  1 3 7 . 5 0  . . ~~ ~~-~ . - .  ~~~ ~ - ~ 

Crit W.S. Iftl 2 0 7 0 . 3 8  ~ l i i ~ ~ r e a  (sq ftl 51.15  24 .04  212 .83  
E.G. Slope lftlftl 0.012632  Area lsqft) 5 1 . 1 5  24 .04  212 .83  
Q Total lcfsl 1 8 5 3 . 0 0  Flow lcfs) 1 9 3 . 8 7  1 6 8 . 0 6  1 4 9 1 . 0 7  
Top Width lft) 2 0 6 . 1 1  Top Width lft) 6 2 . 2 1  1 3 . 5 0  1 3 0 . 4 1  
Vel Total lftlsl 6.43  Ava. Vel. lftlsl 3 . 7 9  6 .99  7 . 0 1  
Max Chl Dpth lft) 2.46  ~ydr. Depth lft) 0 . 8 2  1 . 7 8  1 . 6 3  
Conv. Total lcfs) 1 6 4 8 7 . 1  Conv. Icfs) 1 7 2 5 . 0  1 4 9 5 . 4  1 3 2 6 6 . 8  
Length Wtd. IEtl 1 3 7 . 5 0  Wetted Per. lftl 62.33 1 3 . 5 6  1 3 0 . 6 2  
Min Ch El Iftl 2068.29  Shear Ilblsq ft) 0 . 6 5  1 . 4 0  1 . 2 8  
Alpha 1 . 1 0  Stream Power Ilblft s) 2 . 4 5  9 . 7 8  9 . 0 0  
Frctn Loss lft) 1 . 8 5  Cum Volume lacre-ft) 6 . 6 9  4 .06  5 .43  
C & E LOSS lft) 0 . 0 1  Cum SA (acres) 3 . 4 9  1 . 0 2  2 .65  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

Pos Left sta Right Sta  low 
Iftl Iftl lcfsl I . . 

LOR 46. 0 0  69 .00  2 5 . 6 7  

Chan 1 2 0 . 4 0  1 2 3 . 1 0  4 1 . 3 5  
Chan 1 2 3 . 1 0  1 2 5 . 8 0  3 6 . 8 7  

Area W.P. Percent Hydr Velocit 
sa ft) lftl Conv De~thlftl 

Warning: The energy equation could not be balanced within the specified numher of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft (0 .3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.3322  

INPUT 
Description: R.S. 0 . 3 3 2 2  
Station Elevation Data num= 4 9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2065 .33  4.1 2 0 6 5 . 3 2  1 2 . 1 5  2065 .35  3 9 . 4  2 0 6 5 . 3 1  5 1 . 5 1  2065 .66  

UC-FINAL.REP PAGE 
3 6  



Manning's n Values num= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
133.2 150.54 148 151.01 155 .1 .3 

Left Levee Station= 85.74 Elevation= 2070.33 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2068.13 
Vel Head (ft) 0.80 
W.S. Elev (ft) 2067.33 
Crit W.S. lft) 2067.33 

Q Total icts) 1853.00 
Top Wldth (ft) 168.72 
Vel Total (ft/s) 7.12 
Max Chl Dpth (ftl 2.77 
Conv Total (cfs) 15447.3 
Length wtd. (ft) 152.19 
Min Ch El Lftl 2064.91 
Alpha 1.01 

e Frctn Loss (ft) 2.57 
C & E LOSS (ft) 0.04 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sa ft) . - 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.040 0.040 
148.00 151.01 
5.09 33.66 

Right OB 
0.034 
155.00 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous crass section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF I 

POS 

LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 
ROB 

Left Sta 
(ft) 
109.47 
133.20 
136.67 
140.14 
143.60 
147.07 
150.54 
196.65 
242.77 
288.88 

Right Sta 
rftl 

Flow 
(CfS) 
18.35 
41.72 
62.59 
54.14 
42.21 
31.50 
396.31 
882.25 
320.88 
3.05 

Area 
(sq ft) 

5.09 
6.39 
8.10 
7.42 
6.39 
5.36 
63.58 
97.89 
58.42 
1.67 

W.P. 
(ft) 
7.01 
3.54 
3.49 
3.48 
3.48 
3.48 
46.15 
46.21 
46.17 
6.21 

Percent Hydr 
COnv Depthtft) 
0.99 0.74 
2.25 1.84 
3.38 2.34 
2.92 2.14 

Velocity 
(ftlS) 
3.60 
6.53 
7.72 
7.30 
6.61 
5.88 
6.23 
9.01 
5.49 
1.83 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

C arning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.3036 

INPUT 
Description: R.S. 0.3036 
Includes Supplemental Ground Survey 
Station Elevation Data num= 3 4  

Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val 

0 , 0 3 2  54 .56  ,025  1 4 9 . 4 9  .04 

Bank sta: Left Right Lengths: Left Channel 
1 7 1  2 1 6  1 4 7 . 8 4  147 .84  

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

0 1 0 0  2066 T 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
65 1 3 7 . 9  2 0 7 1  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 

2 0 6 4 . 8 6  Element 
1 . 2 2  We. n-Val. 

Sta Elnv Sta Rlev 

Sta n Val Sta n Val 
1 7 3 . 7 7  ,058  214 .52  .04 

Right Coeff Contr. Expan. 
1 4 7 . 8 4  .1 .3  

Left OB Channel Right OB 
0.032  0 .056  0 .040  

W.S. Elev lftl 2063.64  Reach Len. lftl 147.84  1 4 7 . 8 4  1 4 7 . 8 4  . . ~ ~ 

crjt W.S. (ft) 2063.64  Flaw Area (sq ft) 74.80  127 .03  1 7 . 9 1  
E.G. Slope (ft/ft) 0.020085 Area (sqft) 118.07  127 .03  1 7 . 9 1  
Q Total lcfs) 1853.00  Flaw (cfs) 789.49  956 .55  106 .96  
Tap Width lft) 1 3 0 . 3 1  TopWidth(ft) 7 0 . 6 9  4 5 . 0 0  1 4 . 6 2  
vei Total (ft/s) 8.43 A V ~ .  Vel. (ft/s) 1 0 . 5 6  7 . 5 3  5.97 
Max Chl Dpth (ft) 2.97  ~ydr. Depth (ft) 2 . 2 6  2 .82  1 . 2 2  
Conv. Total lcfs) 13074.9  Conv. Icfs) 5570.7  6749.5  7 5 4 . 7  
Length Wtd. (ft) 147.84  Wetted Per. (ft) 3 6 . 0 0  45.06 1 4 . 8 2  
Min Ch El (ft) 2060.67 Shear (lb/sq ft) 2 . 6 1  3 .54  1 . 5 1  
Alpha 1.11 Stream Power (lb/ft s) 27.50  26 .62  9 . 0 5  
Frctn Loss (ft) 3.05  cum Volume (acre-ft) 6.39  3 .69  4 .32  
C & E LOSS (ft) 0.13 Cum SA (acres) 3.25  0 . 8 6  1 .94  

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile PPF 1 

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
lft) (ft) (cfs) (sq ft) (ft) Conv Depth(ft) (ftls) 

LOB 0 . 0 0  3 3 . 3 3  0.00 0 .79  5 . 9 3  0 .00  0.13 0.00 
LOB 33.33  6 6 . 6 7  0 .00  42.49 33 .67  0 . 0 0  1 . 3 4  
LOB 66.67  1 0 0 . 0 0  
LOB 1 0 0 . 0 0  1 3 5 . 5 0  
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LOB 135 .50  171 .00  789.49  74 .80  36.00 42.61 2.26 
Chan 171.00  180.00  215.20 25 .99  9 .03  1 1 . 6 1  2 .89  
Chan 180.00  189.00  192.75  2 6 . 1 1  9 . 0 0  10 .40  2 .90  
Chan 189 .00  198.00  186.28  2 5 . 5 8  9 .00  10.05 2.84 
Chan 198 .00  207.00  179.82  2 5 . 0 4  9 .00  9 .70  2 .78  
Chan 207.00  216.00  182.50  2 4 . 3 1  9.02 9 .85  2.70 
ROB 216.00  231.19  106 .96  1 7 . 9 1  14 .82  5 .77  1 .22  

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft (0 .3  m). between the current and previous crass section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.2756 

INPUT 
Description: R.S. 0 .2756  
Includes Supplemental Ground Survey 
508 cfs added 

back into north branch from diversion at Los Reales 
Station Elevation Data nun= 5 1  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2061.97 . 7 2  2061.96  4 . 5  2061.45 19 .83  2059 .44  2 6 . 1  2059 .68  

33 .64  2059.88 40.05 2059.77 4 8 . 8 5  2059.55  59.82 2059 .37  67 .21  2059.38 
70 .34  2059 .32  74.83 2059 .24  76 .22  2059 .21  80 .86  2059.15  82 .96  2 0 5 9 . 1 1  
84.58 2059.08  89 .31  2059 .02  9 0 . 5 1  2059 95 .46  2058.94  96 .99  2058 .92  

101.56  2058 .86  104.32  2 0 5 8 . 8 1  1 0 3 . 4 8  2058.72  112.86  2058.67  119.92  2058 .54  
125 .91  2058.49  133 .21  2058.43  138.04  2058.83 144.64  2058.91  148 .77  2058.89  
1 5 7 . 0 8  2058.4  166.44  2 0 5 8 . 2  1 6 9 . 7 1  2057.95 172.72  2057.82  173 .8  2057.78  
176 .76  2058.06 179  2057.58  180 .74  2057 .2  195  2056 .08  1 9 8  2055.84 

200 2055.69  204.3 2055.35  209.06  2054.97 210 2055.5 213.94 2057.7 
215.04 2058 .38  237.32 2058.09  245.16  2057.91  246.94 2058.18  250.47 2058.65 
272.27 2062 .33  

Manning's n Values nun= 6 
Sta n Val Sta n Val sta n Val Sta n Val Sta n Val 

0 , 025  4.5 . 032  59 .82  .04 101.56  ,058 138 .04  ,032 
157.08  , 058  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
200 210 1 2 5  119.86  1 1 7  .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

0 67.33 2062 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev Lft) 
Crit W.S. Lft) 
E.G. Slope (fttft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftts) 
Max Chl Dpth (ft) 
Conv. Total rcfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

a Frctn Loss (ft) C & E LOSS (ft) 

2060.76  Element Left OB Channel Right OB 
0 . 7 9  Wt.n-Val. 0.053 0 .058 0 .058 

2059 .97  Reach Len. (ft) 125.00  119.86  117 .00  
2059.97  Flow Area (sq ft) 2 1 5 . 6 1  46.47 83 .52  

0 .021123 Area (sq ft) 234.34  46 .47  83.52 
2271.00  Flow (cfs) 1352.05  476.50 442.45 

242.49  Top Width (ft) 184 .20  10 .00  48.28 
6 .57  Avg. Vel. (ft/s) 6 .27  10 .25  5 .30  
5 .00  Hydr.Depth(ft1 1 .63  4 .65  1 .73  

15625 .7  Conv. (cfs) 9302.9  3278.6 3044.3  
120 .38  WettedPer. (ft) 132 .89  10 .17  4 9 . 2 1  

2054.97  Shear (lhtsq ft) 2.14  6 .03  2 . 2 4  
1 .18  Stream Power (lbtft s )  13 .42  61.80 1 1 . 8 6  
2 .78  Cum Volume (acre-ft) 5 .79  3 .40  4 .15  
0 .00  Cum SA (acres) 2 . 8 1  0 .77  1 .83  

UC-FINAL.REP PAGE 
39 



Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile PPF I 

POS Left Sta Right Sta Flow Area w.P. Percent Hydr Velocity 
lft) lft) (CfS) ISq ft) lft) Conv Depth If t) Iftls) 

LOB 0.00 33.67 0.00 5.06 17.91 0.00 0.28 0.00 
LOB 33.67 67.33 0.00 13.6R 33.67 0.00 0.41 0.00 

7 Chan 202.00 204.00 91.63 9.03 2.01 4.03 4.52 10.14 
8 Chan 204.00 206. DO 97.05 9.35 2.01 4.27 4.67 10.38 
9 Chan 206.00 208.00 102.64 9.67 2.01 4.52 4.83 10.62 
10 Chan 208.00 210.00 98.84 9.70 2.14 4.35 4.85 10.19 
11 ROB 210.00 222.45 160.74 27.53 13.22 7.08 2.21 5.84 
12 ROB 222.45 234.91 115.06 22.00 12.46 5.07 1.77 5.23 
13 ROB 234.91 247.36 133.75 24.10 12.48 5.89 1.93 5.55 
14 ROB 247.36 259.82 32.89 9.89 11.06 1.45 0.91 3.32 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.2529 

INPUT 
Description: R.S. 0.2529 
Station Elevation Data num= 62 

sta Elev Sta Elev Sta Elev sta Elev sta Elev 
0 2057.4 5.12 2057.63 8.28 2057.39 12.79 2058.17 12.91 2058.18 

19.32 2057.87 21.76 2057.8 24.25 2057.71 25.43 2057.64 26.73 2057.66 
40.72 2056.49 47.03 2055.94 48.41 2056.01 54.71 2055.29 57.4 2054.72 
59.98 2054.87 75.47 2056.38 75.95 2056.39 76.73 2056.4 82.98 2056.26 
87.6 2055.86 95 2054.91 98.15 2054.5 100.4 2054.11 106.56 2054.54 

Manning's n Values num= 7 
Sta n Val Sta n Val Sta n Val Sta n Val sea n Val 
0 ,025 5.12 ,032 59.98 .04 100.4 ,058 132.71 .032 

158.85 ,058 249.1 .025 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
95 1 1 2  1 7 7  181.63  1 8 6  .1 . 3  

SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total Icfs) 
Length Wtd. lft) 
~in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

2057.44  Element Left OB Channel Right OB 
0.78  Wt.n-Val. 0.036 0 .051  0.049 

2056.66  Reach Len. (ft) 177.00  181.63  186.00  
2056.66  Flow Area (so ft) 49.97 36.23 235.60 . - 

0.025413 Area lsa ftl . >  . 
2271.00 Flow (cfs) 

202.94 Top Width (ft) 
7.06  Avg. Vel. (ftls) 
3.12  Hydr.Depth (ftl 

14246.0  Canv. Icfs) 1879.5  1747.7  10618.8  
1 8 2 . 4 0  Wetted Per. (ft) 56 .56  1 7 . 0 9  130.09  

2054.11  Shear (Iblsq ft) 1 . 4 0  3 . 3 6  2.87 
1 . 0 1  Stream Power (lblft s )  8.40  25 .87  20 .64  
2 .32  Cum Volume (acre-ft) 5.38  3 .28  3 .72  
0.02 Cum SA (acres) 2.47 0.73 1 . 5 9  

Warning: The energy equation could not be balanced within the specified number of iterations.  he 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 .0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

'ercent Hydr Veloclty 
Conv Depth(ft) Iftls) 
3 .59  0 76  5.87 
6.63 1 . 1 4  6.95 
2 .97  0 . 7 6  4 . 6 9  
2 . 7 1  1 .97  9 1 9  

Chan 98.40  101.80  7 5 . 3 1  8 .24  3 .43  
Chan 101.80  105.20  56 .44  7 . 9 2  7 .41  - -- 

7 Chan 105.20  108.60  47 .12  7 . 1 1  3 . 4 1  
8 Chan 108.60  112.00  38 .24  6 . 2 7  3 . 4 1  
9 ROB 112 .00  154.84  521.89  67 .20  42 .89  
1 0  ROB 154.84  197.68  985.04  1 2 1 . 6 7  42.92 
11 ROB 197 .68  240 .51  1 8 5 . 7 1  46 .59  43 .09  
12  ROB 240 .51  283 .35  0 .13  0.14 1 .18  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7  or greater than 1 .4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The Program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.2185 

escription: R.S. 0.2185 
tation Elevation Data n m =  54 

PAGE 
4 1  



Sta Elev Sta Elev sta Elev sta Elev Sta Elev 
0 2056.17 9.75 2056.08 20.23 2056.04 22.15 2056.03 22.22 2056.03 

23.14 2055.82 25.8 2054.29 31.67 2054.11 34.59 2054.07 41.32 2053.87 
46.59 2053.37 55.22 2053.46 71.36 2054.32 88.28 2054.93 116.17 2052.61 

Manning's n Values nun= 5 
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,025 71.36 .04 184.92 ,032 206.1 .058 309.09 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
187 207 295.68 295.68 295.68 .1 .3 

Left Levee Station= 88.28 Elevation= 2054.93 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlft) 
Q Total lcfs) 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
FrCtn LOSS lft) 
C & E LOSS (ft) 

2054.91 Element 
0.97 Wt.n-Val. 

2053.93 Reach Len. lft) 
2053.93 Flow Area lsq ft) 
0.007634 Area (sg ft) 
2271.00 Flow (cfs) 
175.38 Top Width (ft) 
5.92 Avg. Vel. (ftls) 
4.66 Hydr. Depth lft) 

25991.6 Conv. (cfs) 
295.68 Wetted Per. lft) 
2049.27 Shear (lblsq ft) 

1.79 stream Power (lblft s )  
2.38 Cumvolume lacre-ft) 
0.02 Cum SA (acres) 

Left OB 
0.039 
295.68 
173.25 

Channel 
0.033 
295.68 
89.74 
89.74 
969.25 
20.00 
10.80 
4.49 

11093.1 
20.11 

Right OB 
0.058 
295.68 
120.40 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft ( 0 . 3  m). between the current and previous cross section. 
  his may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

1,eft Sta Rioht st;, Flow Area W.P. F 

Chan 187.00 191.00 185.56 17.38 4.07 
5 Chan 191.00 195.00 198.20 17.96 4.00 
6 Chan 195.00 199.00 203.21 18.23 4.00 
7 Chan 199.00 203.00 208.17 18.50 4.00 
8 Chan 203.00 207.00 174.12 17.67 4.04 
9 ROB 207.00 233.66 276.33 71.88 26.81 
10 ROB 233.66 260.32 102.14 39.48 26.68 
11 ROB 260.32 286.98 12.65 9.04 15.37 

'ercent Hydr Velocity 
Conv Depth If t) lft/s) 
2.26 0.87 2.80 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 
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Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is e not a valid subcritical answer. The program defaulted to critical depth. 

te: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.1625 

INPUT 
Description: R.S. 
Station Elevation 

Sta Elev 
0 2049.76 

0.1625 
Data nun= 42 

Sta Elev Sta Elev Sta Elev Sta Elev 
5.31 2049.77 10.12 2049.79 10.84 2049.8 22.63 2049.85 

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val sta n Val 
0 .04 130.58 .032 170.56 .058 215.25 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
147.5 171.7 137.99 137.99 137.99 .I .3 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ft) e el Head (ftl .S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width iftl 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area (sq ft) 
Area isq ftl 
Flow icfs) 
Top Width (ftl 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. iftl 
Shear (lblsq ftl 
Stream Power ilblft s) 
Cum Volume (acre-ft) 
Cum SA (acres1 

Left OB Channel Right OB 
0.037 0.033 0.058 
137.99 137.99 137.99 
182.02 105.62 32.74 
182.02 105.62 32.74 
1085.22 1152.51 122.27 
92.93 24.20 15.96 
5.96 10.91 3.73 
1.96 4.36 2.05 

11764.3 12493.9 1325.5 
93.51 24.28 16.48 
1.03 2.31 1.06 
6.17 25.21 3.94 
3.72 2.36 2.44 
1.57 0.50 0.88 

Warning: The energy emation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations. when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 

Profile XPF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
iftl (ftl (cfsl (sq ft) (ftl Conv Depth (ft) (ftls) 

LOB 29.50 59.00 0.43 0.53 4.44 0.02 0.12 0.80 
LOB 59.00 88.50 177.76 42.45 29.76 7.53 1.44 4.19 
LOB 88.50 118.00 388.69 67.77 29.65 16.47 2.30 5.74 
LOB 118.00 147.50 518.33 71.27 29.66 21.96 2.42 7.27 
Chan 147.50 152.34 216.66 20.12 4.85 9.18 4.16 10.77 
Chan 152.34 157.18 233.23 21.01 4.84 9.88 4.34 11.10 
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7 Chan 157.18 162.02 239.95 21.37 4.84 10.17 4.42 
8 Chan 162.02 166.86 246.47 21.72 4.84 10.44 4.49 
9 Chan 166.86 171.70 216.20 21.40 4.91 9.16 4.42 
10 ROB 171.70 191.36 122.27 32.74 16.48 5.18 2.05 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued an with the calculations. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. 
This may indicate the need Eor additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTTON 

RIVER: Unnamed Central 
REACH: North RS: 0.1364 

INPUT 
Description: R.S. 0.1364 
Station Elevation Data num= 43 -~~ ~ ~ 

Sta Rlev Sta El err Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 5 
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,032 47.21 .04 150.58 ,032 179.73 ,058 244.73 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
162 182 158 159.98 164 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total (cfs) 
Top Width Iftl 
Vel Total Iftls) 
Max Chl Dpth lftl 
Canv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

7nPfi 77 Flement Left OB Channel Rioht OB - . . . . -. -. ~~. 
1.15 Wt. n-Val. 0.039 0.035 6.058 

2045.08 Reach Len. lftl 158.00 159.98 164 .OO 
2045.08 Flow Area lsq ftl 214.77 74.32 14.25 
0.012564 Area lsq ftl 214.77 74.32 14.25 
2360.00 Flow Icfs) 1471.84 833.42 54.73 
173.81 Ton Width Lftl 105.16 20.00 8.65 .- ~ - -  

~ . ~. 
7 7 R  AVO. vel. r f t l a l  6.85 11.21 3.84 ...* ~ - ,  

3.84 Hydr.Depth lft) 2.04 3.72 1.65 
21054.6 Conv. (cfs) 13131.0 7435.3 488.3 
158.63 Wetted Per. lftl 106.20 20.14 9.21 
2041.24 Shear Ilblsq ftl 1.59 2.89 1.21 

1.22 Stream Power Ilblft s )  10.87 32.46 4.66 
1.21 Cum Volume lacre-ftl 3.09 2.07 2.36 
0.20 Cum SA (acres1 1.26 0.43 0.84 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or sreater than 1.4. This may indicate the need for additional cross sections. 

Warning: The ene;gy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
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I not a valid subcritical answer. The program defaulted to critical depth. 
ote: Manning's n values were composited to a single value in the main channel. 

Profile #PF 1 

Pos Left Sta Right Sta Flow Area W.P. F 
(ft) (ft) Lcfs) (sq ft) (ft) 

LOB 32.40 64.80 1.80 1.45 7.97 
LOB 64.80 97.20 753.08 95.54 7 1 R 7  ..~.. 
LOB 97.20 129.60 344.67 59.53 32.53 
LOB 129.60 162.00 372.30 58.25 32.82 
Chan 162.00 166.00 175.01 14.99 4.08 
Chan 166.00 170.00 182.00 15.23 4.00 
Chan 170.00 174.00 179.60 15.11 4.00 
Chan 174.00 178.00 176.34 14.94 4.00 
Chan 178.00 182.00 120.48 14.06 4.06 
ROB 182.00 205.22 54.73 14.25 9.21 

'ercent Hydr Velocity 
Conv ~epthlf t) (ftls) 
0.08 0.18 1.24 
31.91 2.95 7.88 
14.60 1.84 5.79 
15.78 1.80 6.39 
7.42 3.75 11.68 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed hy more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The Program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION 

Q IVER: unnamed Central EACH: North RS: 0.1061 

INPUT 
Description: R.S. 0.1061 
Station Elevation Data nun= 58 

Sta Elev Sta Elev Sta Elev Sta Blev Sta Elev 
0 2044.27 9.32 2044.52 17.55 2044.25 25.77 2044.17 37.58 2042.22 

38.24 2042.05 41.79 2041.44 47.31 2041.46 49.78 2040.84 56.64 2040.03 
59.58 2039.92 60.91 2040.01 66.78 2039.1 71.98 2038.86 74.39 2038.55 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 .04 156.01 ,032 187.22 ,058 209.27 .04 278.5 ,025 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan. 
171 194 100 102.6 106 .1 .3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 2041.90 Element Left OB Channel Right OB 
Vel Head (ft) 0.48 Wt. n-Val. 0.039 0.037 0.058 
W.S. Elev (ft) 2041.42 Reach Len. (ftl 100.00 102.60 106.00 
Crit W.S. (ft) Flow Area (sq ft) 348.34 71.27 11.71 
E G  slope (ftlft) 0.005095 Area (sq ft) 348.34 71.27 11.71 
Q Total (cfs) 2360.00 Flow (cfs) 1905.28 429.03 25.69 
Top W~dth (ft) 154.94 Top Width (ft) 123.53 23.00 8.41 
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Top Width (ft) 111.62 Top Width (ft) 
el Total Wtls) 8.39 ~ v g .  Vel. (ftls) 

ax Chl Dpth (ft) 3.33 Hydr. Depth (ft) 
onv. Total (cfs) 25185.4 Conv. (cfs) 
Length Wtd. (ft) 107.32 Wetted Per. (ft) 
Min Ch El (ft) 2036.53 Shear (lblsq ft) 
Alpha 1.18 Stream Power (lblft E 
Frctn LOSS (ft) 0.98 Cum Volume (acre-ft) 
C & E LOSS Ifti 0.02 Cum SA (acres) 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
nroaram used critical de~th for the water surface and continued on with the calculations. 
A ~ - - < - ~ -  ~ ~ ~ 

warninn.  he m n e m v  loss was areater than 1.0 ft 10.3 m). between the current and vrevious cross section. -.---.---~d .... ~ 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

devth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth 

Profile RPF I 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr 
(ft) (ft) (cfs) (sq ft) (ft) Conv Depth (f t) 

LOB 76.32 101.76 339.56 46.96 22.77 14.39 2.11 
LOB 101.76 127.20 765.87 74.97 25.44 32.45 2.95 
Chan 127.20 132.26 154.38 15.03 5.06 6.54 2.97 

Chan 147.44 152.50 
ROB 152.50 
ROB 186.83 221.17 2.79 2.01 4.39 0.12 0.47 

Velocity 
(ft1.S) 
7.23 
10.22 
10.27 

Warning: The energy equation could not be balanced within the specified number of iterations. The * program used critical depth for the water surface and continued on with the calculations. 
ning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

  his may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.0663 

INPUT 
Description: R.S. 0.0663 
Station Elevation Data num= 57 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2042.59 5.46 2042.66 9.34 2042.52 21.98 2042.56 28.4 2042.54 

. . . . . . . . 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 ,025 97.95 .04 112.66 .028 154.66 .04 186.48 .028 

- 220.95 ,058 233.98 .04 308.71 ,025 

(Ir nk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
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9 5  119  1 4 6  144.46  142  .1 . 3  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
0 87  2039.33  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ftl . . 
Crit W.S. (ft) 
E.G. Slope Lftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dptb (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. Lft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (CfS) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 0 .034  0 . 0 3 1  

146.00  144.46  142.00  
18 .93  82.47 176.94  
18 .93  82.47 176.94  

169.90  794.78  1478.32  
8.00 24.00 84.23 
8 .98  9 . 6 4  8.35 
2.37 3 .44  2 .10  

1745 .6  8165.7 1 5 1 8 8 . 5  
9.80 24 .06  84 .57  
1 .14  2.03 1 .24  

10 .26  1 9 . 5 4  10 .34  
1 .36  1 . 4 3  1 .89  
0 .58  0 .23  0 .60  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft ( 0 . 1 5  m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

POS Left Sta Riaht Sta Flow Area W.P. Percent Hydr Velocit 

LOB 
Chan 
Chan 
Chan 
Chan 
Chan 
ROB 
ROB 

Conv ~epth(ft) 
6 . 9 5  2 . 3 7  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5  ft (0 .15  m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The progrm defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: North RS: 0.0390 

INPUT 
Description: R.S. 0 .0390  
Station Elevation Date num= 6 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2042.65 2 .74  2042.73 2.76 2042.81  2.84 2043 .13  5.47 2043.14 

1 2 . 1  2043.2 12 .2  2042.8  24.93 2042.25 30 .58  2042 36.78 2041 .26  
47 .29  2040 .1  64 .72  2040.12 77 .7  2040.05 94 .37  2040.05  94.87 2040.05  
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Mannina's n Values nun= 6 - 
sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 ,025  30.58 ,032 94.37 .04 218.35 .028 273.64 .04 
426.75 ,032 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
223.7 277 .1  122  128.83 133 .1 . 3  

Right Levee Station= 375.72 Elevation= 2041.01 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfsi . . 
Length Wtd. (ft) 
Min Ch El (ft) * Alpha Frctn Loss (ft) 
C h E LOSS (ft) 

2038.42 Element Left OB 
0.27 Wt. n-Val. 0.037 

2038.14 Reach Len. (ft) 122.00 
2035.64 Flow Area (sq ft) 193 .31  

0.000772 Area (sq ft) 193 .31  
2443.00 Flow (cfs) 402.55 

204.40 Top Wldth (ft) 82.57 
3 .39  Avg. v e l .  (ftls) 2 . 0 8  
6 .43 Hydr. Depth Ift) 2 . 3 4  

87906.2 Conv. (cfs) 14484.8 
128.38 Wetted Per. (ft) 82.86 

2031.71 Shear (lblsq ft) 0 . 1 1  
1 . 5 4  Stream Power (Ib/ft s )  0.23 
0 . 0 6  Cum volume (acre-ftl 1 . 0 0  
0 .06 Cum SA (acres) 0 . 4 2  

Channel Right 08 
0 .029  0 .040  

128.83 1 3 3 . 0 0  
335.06 1 9 1 . 9 3  
335.06 1 9 1 . 9 3  

1647.61 392.84 
53.40 68.44 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS 

1 LOB 
2 LOB 
3 Chan 
4 Chan 
5 Chan 
6 Chan 
7 Chan 
8 ROB 
9 ROB 

Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ftl (ft) ices) (sq ft) (ft) Con" Depthlft) (ft/s) 
134.22 178 .96  30.46 3 4 . 9 8  37.88 1 . 2 5  0 .92 0 .87 
178 .96  223.70 372.09 158 .33  44.97 15 .23  3 .54 2 .35 
223.70 234 .38  316 .13  64.69 10.72 12.94 6 .06 4.89 
234.38 245 .06  335.27 66 .91  10 .68  13.72 6.27 5 .01  
245.06 255.74 343 .98  67.95 10 .68  1 4 . 0 8  6.36 5.06 
255.74 266.42 347.71 68.39 1 0 . 6 8  14 .23  6 . 4 0  5 .08  
266.42 277.10 304.52 67 .12  10.72 12 .47  6 . 2 8  4.54 
277.10 326.41 373.49 171.97 49.51 15 .29  3 .49 2 .17 
326.41 375.72 19 .36  19 .95  19.24 0 .79 1 .04  0 .97 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
EACH: North RS: 0 .0146  
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INPUT 
Description: R.S. 0.0146 - Farthest Downstream 
Imm. upstream of Cave Creek Road 
Station Elevation Data num= 7 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-145 2040 0 2038.28 .68 2038.28 5.49 2038.28 24.44 2037.99 
27.9 2037.6 29.25 2037.61 32.86 2036.27 41.16 2036.16 50.74 2035.49 
55.45 2035.35 61.27 2035.57 69.12 2036.12 74.78 2036.25 81.59 2036.06 
99.55 2036.59 110.59 2036.43 114.63 2036.54 122.43 2036.38 136.98 2036.43 
141.03 2036.45 162.04 2036.72 165.01 2036.58 182.04 2036.15 185.87 2035.91 
207.25 2033.77 211.22 2033.02 216.01 2032.17 222.11 2030.27 222.64 2030.26 
223.97 2030.18 228.5 2029.92 233.15 2029.65 240.9 2029.2 245.73 2029 

247 2029.88 247.8 2030.43 248.5 2030.91 251.98 2033.31 256.92 2035.8 
257.56 2035.82 261.14 2035.88 266.16 2035.7 275.13 2035.2 298.58 2033.81 
299.9 2033.69 300.64 2033.64 301.29 2033.52 305.07 2032.48 311.86 2032.41 
322.67 2032.25 324.16 2032.44 326.93 2032.91 332.28 2033.81 333.9 2033.82 
353.31 2033.87 353.54 2033.87 356.5 2033.9 383.94 2034.15 386.48 2034.21 
387.18 2034.25 387.79 2034.3 387.98 2034.31 388.41 2034.39 388.66 2034.45 
388.92 2034.53 389.42 2034.62 390.42 2034.81 426.17 2041.39 426.8 2041.47 
427.45 2041.53 428.02 2041.58 428.43 2041.62 429.12 2041.7 430.41 2041.78 

Manning's n Values num= 5 
Sta n Val Sta n Val sta n Val Sta n Val Sta 
-145 ,032 99.55 ,025 162.04 ,032 275.13 .04 390.42 

n Val 
.028 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
228.5 247 0 0 0 .1 

CROSS SECTION OUTPUT Profile #PF 1 

2038.30 Element Left OB 
0.07 Wt.n-Val. 0.031 

2038.23 Reach Len. (ftl 
2035.33 Flow Area (sq ftl 523.09 
0.000284 Area (sq ftl 523.09 
2462.00 Flow (cfs) 828.85 
400.24 Top Width (ftl 219.74 
1.84 ~ v g .  Vel. (ftlsl 1.58 
9.23 Hydr. Depth (ftl 2.38 

146088.2 Conv. (cfsl 49181.6 
wetted Per. (ftl 220.64 

2029.00 Shear (lb/sq ftl 0.04 
1.32 Stream Power (lb/ft sl 0.07 

Cum Volume (acre-ftl 
Cum SA (acres) 

E.G. Elev (ftl 
Vel Head ( f  tl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (fttsl 
Max Chl Dpth (ft) 
conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Channel 
0.032 

Right OB 
0.038 

Profile #PF 1 

Percent Hydr Velocity 
Conv Depthlftl (ft/sl 
5.21 1.67 1.10 
7.59 1.81 1.39 
20.86 3.63 1.89 
4.09 8.42 3.23 
4.27 8.63 3.29 

Left Sta Right Sta Flow Area 
(ftl (ft) (CfS) isq ftl 
4.40 79.10 128.28 117.12 
79.10 153.80 186.91 134.86 

W.P. 
l i t . )  

POS 

1 LOB 
2 LOB 
3 LOB 
4 Chan 
5 Chan 
6 Chan 
7 Chan -~~~ 

8 Chan 
9 ROB 
10 ROB 
11 ROB 
12 ROB 
13 ROB 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.8919 
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cription: R.S. 0.8919 Centerline of Terravita Way Dip Section 
version of 

1 3 0  cfs to south through Terravita development 
City of Scottsdale 
Station Elevation Data num= 69 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2140.96  3 .77  2140.92  5 .06  2 1 4 0 . 9 2  6 .2  2140.9  36 .59  2140.86  

38 .83  2140.87  4 0 . 8 1  2140.77  63 .34  2140.57  92 .99  2 1 4 0 . 4 8  1 2 8 . 2 8  2140.56  

Mannina's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 

0 .025  1 9 8 . 7 8  . 0 3 5  226 .17  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
3 0 2 . 5  3 4 2  1 0 1  1 0 6 . 7 3  1 1 0  .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head (ft) 

Cw:S. Elev Mt) 
rlt W.S. (ft) 
G. Slope lft/ft) 

Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

2 1 4 1 . 0 1  Element Left OB 
0.27  Wt.n-Val. 0.032  

2140.74  Reach Len. lft) 1 0 1 . 0 0  
2140.74   low Area (sq ft) 8 3 . 6 1  

0 .009985 Area Lsq ft) 8 3 . 6 1  
562 .00  Flow (cfs) 2 3 4 . 6 9  
2 8 0 . 1 8  Topwidth (ft) 2 1 8 . 2 7  

3 . 6 5  Avg. vel. (ft/s) 2 . 8 1  
1 . 8 5  Hydr. Depth lft) 0.38 

5624.3  Conv. (cfs) 2 3 4 8 . 7  
1 0 4 . 9 9  Wetted Per. (ft) 2 1 8 . 3 9  

2 1 3 8 . 8 9  Shear Llh/sq ft) 0.24  
1 . 3 0  Stream Power llb/ft s )  0.67  
0.83 Cum Volume lacre-ft) 5.26  
0 .02  Cum SA (acres) 7 . 3 1  

Channel Right OB 
0.040  0 . 0 4 0  

1 0 6 . 7 3  1 1 0 . 0 0  
62 .18  8 . 0 9  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came hack below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile PPF I 

POS Left Sta Right Sta Flow 
(ft) Ifti (cis) ( 

LOB 0.00  60 .50  1 . 1 7  
LOB 60.50  1 2 1 . 0 0  27 .97  

Chan 310.40  3 1 8 . 3 0  70 .13  
Chan 318.30  3 2 6 . 2 0  78 .32  
Chan 326.20  3 3 4 . 1 0  66 .26  

Area W.P. Percent Hvdr 5 
sa ftl fft) Conv Deothlftl 
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1 0  Chan 334.10 342.00 4 6 . 2 0  10 .43  7 .92  8.22 1 .32  4.43 
11 ROB 342.00  354.17 1 3 . 8 8  6.59 1 2 . 2 1  2.47 0.54 
12  ROB 354.17 366.34 1.31 1 .49  10 .25  0 .23  0.15 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1 .0  ft (0 .3  m), between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

LATERAL STRUCTURE 

RIVER: Unnamed Central 
REACH: South RS: 0.880 

Description: 
Lateral structure position = Right overbank 
Distance from Upstream XS = 6 0  
Deck/Roadway Width - - 2 0  
Weir Coefficient - - 2 . 6  
weir Flaw Reference = water Surface 
Weir Embankment Coordinates num = 4 

Sta Elev Sta Elev Sta Elev Sta Elev 
0 2140 49  2139.65  206 2136.2 300 2134.2 

Weir crest shape = Broad Crested 

LATERAL STRUCTURE OUTPUT Profile #PF 1 Lat Struct 

E.G. US. (ft) 2140.19 Weir Sta US (ft) 
W.S. US. (ft) 2139.79 Weir Sta DS (ft) 
E.G. DS (ft) 2134.17  Weir Max Depth (ft) 
W.S. DS (ft) 2133.87 Welr Avg Depth (ft) 
Q US (cfs) 562.00  Weir Submerg 
Q Leaving Total lcfs) 0.00  Min El Weir Flow (ft) 2134 .20  
Q DS (cfs) 562.00  Wr Top Wdth (ft) 
Perc Q Leaving 0.00  Q Gate Group lcfs) 
Q Weir (cfs) Gate Open Ht (ft) 
Q Gates lcfs) Gate #Open 
Q Culv (cfs) Gats Area (sq ft) 
Q Lat RC (cfs) Gate Submerg 
Weir Flow Area (sq ft) Gate Invert (ft) 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.8717 

INPUT 
Description: R.S. 0.8717 
I-. Downstream of Terravita Way 
City of Scottsdale 
Station Elevation Data num= 66 

Sta Elev sea Elev Sta Elev Sta Elev Sta Elev 
0 2140.59  . 5  2140 .58  5.73 2140 .42  8.55 2140.39 8.77 2140.39 

9.7 2 1 4 0 . 4 1  1 2 . 0 1  2140.44  24 .65  2140.29 2 6 . 5 1  2140.45  27.25 2140.48  
30 .69  2140.7 37 .89  2140.45 38.38 2140.39 57 .89  2140 .06  58.19 2140.05  
58 .35  2140.05  68 .65  2139.91  76.57 2140.01  86 .86  2139.85 87 .04  2139.84  
97.58 2139.13 98 .53  2139.11  110 .26  2138 .71  1 1 8 . 9 1  2138.11  122 .58  2138.05 

131.03 2137.93 1 4 0 . 0 2  2138.16  144 .77  2138.34 159.17  2138.86  171.07  2139 .02  
190.67  2139.32 1 9 4 . 5 1  2139 .34  198.07  2139 .37  201.98 2139.45  235.25 2139.42 
235.83 2139.43 236.4 2139.42  237.51  2139.39 248.72 2 1 3 6 . 2 1  252.5 2135.11  
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Manning's n values n m =  3 
Sta n Val Sta n Val sta n Val 

0 .04 248.72 .035  2 7 0 . 7 8  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
252.5 2 5 7  1 8 5  1 7 6 . 7 2  1 7 1  .1 . 3  

Right Levee Station. 3 7 2 . 4 7  Elevation= 2139.8  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2139.50  Element Left OB Channel Right OB 
Vel Head Lft) 0.50  Wt. n-Val. 0.038  0 .035  0 . 0 3 6  
W.S. Elev (ft) 2 1 3 9 . 0 1  Reach Len. (ft) 1 8 5 . 0 0  176 .72  1 7 1 . 0 0  
Crit W.S. (ft) 2 1 3 9 . 0 1  Flow Area (sq ft) 6 3 . 7 9  1 8 . 9 1  4 2 . 5 1  
E.G. Slope (ftlft) 0.006430 Area (sq ft) 6 3 . 7 9  1 8 . 9 1  4 2 . 5 1  
Q Total Lcfs) 562.00  Flow (cfs) 2 1 8 . 0 4  163 .24  180 .72  
Top Width (ft) 1 4 1 . 4 6  Top Width (ft) 82.17  4 . 5 0  54 .79  
Vel Total (ftls) 4 . 4 9  Avg. Vel. (ftfs) 3 . 4 2  8.63 4 .25  
Max Chl Dpth (ft) 4.53  Hydr. Depth (ft) 0 . 7 8  4 . 2 0  0 .78  
Conv. Total (cfs) 7 0 0 8 . 5  Conv. (cfs) 2 7 1 9 . 1  2 0 3 5 . 7  2 2 5 3 . 7  
Length Wtd. (ft) 179.23  Wetted Per. (ft) 82.76  4 .68  55 .28  
Min Ch El (ft) 2 1 3 4 . 4 8  Shear (lblsq ft) 0 . 3 1  1 . 6 2  0 . 3 1  
Alpha 1 . 5 9  stream Power (Ibfft s )  1 . 0 6  1 3 . 9 9  1 . 3 1  
Frctn Loss (ft) 1 . 2 5  Cum Volume (acre-ft) 5 . 0 9  3.24 6 .35  
C & E LOSS (ft) 0.04  CumSA(acres) 6 . 9 6  2.37 8 .75  

Warning: The energy equation could not be balanced within the specified number of iterations. The 

cm program used critical depth for the water surface and continued on with the calculations. 
ning: Divided flow computed for this cross-section. 
ning:   he energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

Profile #PF I 

Pns 1 , e f t  Sta Rioht Sta Flow Area w.P. Percent Hvdr Velocitv . .. -... - -- 
(ft) (ft) (cfs) ( s q  ft) (ft) Conv Depthlft) (ftls) 

LOB 1 0 1 . 0 0  1 5 1 . 5 0  76 .85  3 4 . 3 6  4 9 . 9 8  1 3 . 6 7  0 . 6 9  2.24 
LOB 1 5 1 . 5 0  202 .00  2 .54  2 . 9 9  1 8 . 5 9  0 .45  0 . 1 6  0 .85  
LOB 2 0 2 . 0 0  2 5 2 . 5 0  1 3 8 . 6 5  26 .44  1 4 . 1 9  2 4 . 6 7  1 . 9 4  5.24 
Chan 2 5 2 . 5 0  2 5 3 . 4 0  30 .37  3 .62  0.94 5 .40  4 .03  8 .38  

ROB 2 9 5 . 4 9  3 3 3 . 9 8  1 3 . 7 7  9 . 5 1  28 .06  2 . 4 5  0.34 1 . 4 5  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the asswned water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

e: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 
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CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.8382 

INPUT 
Description: R.S. 0.8382 
Diversion - Side Weir into north branch of 

model 
6lcfs diverted to north 
City of Scottsdale 
Station Elevation Data num= 69 

sea Elev Sta Elev Sea Elev Sta Elev Sta Elev 
0 2136.47 9.99 2136.49 13.45 2136.49 26.49 2135.92 40.88 2135.18 

45.31 2134.99 53.73 2134.45 61.56 2134.72 67.16 2134.92 73.78 2134.93 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
0 .032 194.34 ,035 218.66 ,058 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
211.6 221.7 144 143.65 142 .1 .3 

Right Levee Station= 312.02 Elevation= 2136.08 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lft) 
E.G. Slope lftlft) 
Q Total lcfs) 
Top Width (ftl 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
MinCh El Ift) 
Alpha 
Frctn Loss lft) 
C & E Lass lft) 

Profile #PF 1 

2135.91 Element 
0.35 Wt. n-Val. 

2135.56 Reach Len. (ft) 
2135.56 Flow Area ( s q  ft) 
0.007629 Area (sq ft) 
562.00 Flow (cfs) 
206.96 Top Width (ft) 
3.52 Avg. Vel. (ftlsl 
3.36 Hydr. Depth lft) 

6434.3 conv. (cfs) 
143.19 Wetted Per. lft) 
2132.20 Shear llhlsq ft) 

1.82 Stream Power Ilblft sl 
1.70 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

Left OB Channel Right OB 
0.033 0.039 0.058 
144.00 143.65 142.00 
86.66 29.68 43.38 
86.66 29.68 43.38 
293.83 200.46 67.71 
117.67 10.10 79.20 
3.39 6.75 1.56 
0.74 2.94 0.55 

3364.1 2295.0 775.2 
118.12 10.24 79.49 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 
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POS 

1 LOB 
2 LOB 
3 LOB 
4 LOB 
5 LOB 
6 Chan 
7 Chan 
8 Chan 
9 Chan 
10 Chan 
11 ROB 
12 ROB 

Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (cfsl (sq ft) lft) Conv Depth(ft1 (ft/s) 
0.00 42.32 2.81 1.98 8.80 0.50 0.22 1.42 
42.32 84.64 102.31 32.03 42.36 18.20 0.76 3.19 
84.64 126.96 8.90 5.61 21.22 1.58 0.26 1 C19 

Warning: The energy equation could not be halanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.8110 

0 INPUT 
Description: R.S. 0.8110 
I-. upstream of health care facilitv berm 

Berm not considered engineered, flow flanks upstream end 
of h e m  system 

City of Scottsdale, Scottsdale Health Center (Del 
Webb) 

Station Elevation Data 
Sta Elev Sta 

12.69 2133.12 40.38 
83.79 2132.39 86.28 

nun= 
Elev 

2132.33 
2132.53 
2132.36 
2131.53 
2132.52 
2132.64 
2131.19 
2132.23 
2131.7 
2131.84 
2132.21 
2133.22 

58 
Sta 

50.48 
97.78 
142.6 
150.75 
205.74 
238.45 
288.21 
304.62 
359.7 
376.74 
409.1 
438.63 

Elev 
2132.03 
2132.53 
2131.78 
2131.56 
2132.4 
2132.59 
2131.24 
2132.23 
2131.58 
2132.47 
2132.7 
2133.12 

Sta 
63.96 
121.1 
142.61 

153 
214.35 
270.2 
291.36 
305.76 
364.09 
378.74 
414.32 

Elev 
2131.42 
2132.21 
2131.78 
2131.79 
2132.38 
2132.37 
2131.59 
2132.23 
2131.39 
2132.4 
2132.84 

Sta 
66.45 
129.94 
146.91 
164.45 
221.08 
272.06 
300.52 
312.08 
366.6 
387.46 
422.93 

Elev 
2131.34 
2132.35 
2131.48 
2132.97 
2132.57 
2132.04 
2132.28 
2132.12 
2131.33 
2132.24 
2133.14 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

12.69 ,032 142.6 ,035 150.75 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan 
142.6 153 105.88 105.88 105.88 .1 .3 

CROSS SECTION OUTPUT Profile PPF 1 

E.G. Elev (ft) 2132.78 Element Left OB Channel Right OB 
Vel Head (ft) 0.25 Wt.n-Val. 0.032 0.036 0.040 
W.S. Elev (ft) 2132.53 Reach Len. (ft) 105.88 105.88 105.88 
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Crit W.S. (ft) 2132.53 Flow Area lsq ft) 40.14 9 . 9 7  9 4 . 2 9  
E.G. Slope Iftlft) 0.020883 Area lsq ft) 40.14 9.97 9 4 . 2 9  

Q Total Icfs) 562.00  Flow (CfS) 1 6 1 . 8 7  5 8 . 1 0  3 4 2 . 0 3  

Tap Width lft) 2 9 2 . 8 9  Top Width lft) 9 7 . 7 0  1 0 . 4 0  184 .79  

Vel Total lftls) 3 . 8 9  Avg. Vel. (ftls) 4.03  5 . 8 3  3 .63  

Max Chl Dpth lft) 1 . 3 9  Hydr. Depth (Et) 0 . 4 1  0 .96  0 . 5 1  

Conv. Total lcfs) 3889.0  Conv. lcfs) 1 1 2 0 . 2  402.0 2366.8  
Length Wtd. lft) 1 0 5 . 8 8  wetted Per. lft) 97.78  1 0 . 4 4  1 8 5 . 1 1  
Min Ch El (ft) 2131.36  Shear Ilblsq ft) 0 . 5 4  1 . 2 5  0 . 6 6  

Alpha 1 . 0 7  stream Power (lblft s )  2 . 1 6  7 . 2 6  2 . 4 1  
Frctn Loss lft) 1 . 7 3  cum volume lacre-ft) 4.56  3 . 0 8  5 .96  
c & E LOSS (ft) 0 . 0 1  Cum SA (acres) 6.18  2 . 3 1  8 .05  

Warning: 

Warning: 
Warning: 

The energy equation could not he balanced within the specified number of iterations. The 
DrOaram used critical depth far the water surface and continued on with the calculations. - 
Divided flow computed fa; this cross-section. 
The energy lass was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile UPF 1 

Right Sta Flow Area W.P. Percent Hydr Velocity 
lcfs) Isq ft) lft) Conv Depthlft) Iftls) 

7 n.45 0.40 5.29 0 . 0 8  0 . 0 8  1 . 1 3  

LOB 
LOB 
LOB 
Chan 

7 Chan 1 4 4 . 6 8  1 4 6 .  
8  Chan 146.76  1 4 8 .  

Chan 
Chan 
ROB 
ROB 

1 3  ROB 267.25 
1 4  ROB 324.38  3 8 1 . - -  
1 5  ROB 3 8 1 . 5 0  4 3 8 . 6 3  6 .70  4 .13  20 .88  1 . 1 9  0 .20  1 . 6 2  

Warning: The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth for the water surface and continued on with the calculations. 
Warning: Divided flow computed for this cross-section. 
Wnmino: The enerw loss was qreater than 1 . 0  ft 10.3 m). between the current and previous cross section. ~ ~ - ~ ~ -  - -- 

This may indicate the need far additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 

not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0 . 7 9 1 0  

INPUT 
Description: R.S. 0.7910 
Unengineered berm system (ignored) 
City of 

Scottsdale, health center 
station Elevation 

Sta Elev 
Data 

Sta 
-71 .68  

num= 
Elev 

2 1 2 9 . 9  
2130.38  

. - 
sea Elev 

-71.3 2 1 2 9 . 8 7  
- 8 . 4  2130.46  

Sta Elev Sta Elev 
-41 .05  2130.12 
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Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

-120 .032 127.27 ,035  207.33 ,032 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
139 .5  188.7  138  133.85 130 .I . 3  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total icfs) 
Top Width (ft) 
Vel Total iftls) 
Max Chl Dpth ift) 
Conv. Total (cfs) 
Length Wtd. (ft) 

2129.99 Element Left OB Channel Right OB 
0 . 2 1  Wt. n-Val. 0.035 0.032 

2129.79 ReachLen. (ft) 138.00 133.85 130 .00  
2129.79 Flow Area (sq ft) 5 .01  1 5 0 . 7 8  

0.013161 Area isq ft) 5 .01  1 5 0 . 7 8  
562.00 Flow (cfs) 7 .31  554 .69  
395.69 Top Width ift) 30.55 365.14 

3 . 6 1  Avg. Vel. iftls) 1 . 4 6  3 . 6 8  
1 . 4 1  Hydr. Depth (ft) 0.16 0 . 4 1  

4898.9 Conv. (cfs) 6 3 . 7  4835.1  
130.05 Wetted Per. (ft) 30 .56  365.24 

~ i n - ~ h  El (ft) 2129.42 Shear (lblsq ft) 0 . 1 3  0 .34 
Alpha 1 . 0 3  stream Power (1hIft s )  0 . 2 0  1 . 2 5  
Frctn Loss ift) 1 . 7 7  Cumvolume iacre-ft) 4.52 3 . 0 6  5 .66  
C & E LOSS ift) 0 .00  Cum SA (acres) 6.06 2 . 2 6  7 .38  

rning: The energy equation could not be balanced within the specified number of iterations. The @ 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  rn). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid suhcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) Lcfs) (sq ft) (ft) Conv Depth ( f t) (ftls) 

Chan 149 .34  1 5 9 . 1 8  0 .04 0 . 1 1  4.20 0 . 0 1  0 . 0 3  0.37 
Chan 1 5 9 . 1 8  169.02 1 . 4 8  1 . 3 4  9 .84 0 .26 0 . 1 4  1 .10  
Chan 169 .02  178 .86  5 . 0 1  2 . 7 8  9 .85 0 .89 0 . 2 8  1 .80  

. . .- - 

ROB 1 8 8 . 7 0  275.56 98.96 2 5 . 2 5  41.67 1 7 . 6 1  0 . 6 1  3.92 
ROB 275.56 362.42 263.93 61 .03  86.88 46.96 0 .70 4.32 
ROB 362.42 449.28 159.96 42 .54  74.71 28 .46  0 .57 3 .76 
ROB 449 .28  536.14 19 .29  12 .70  86.86 3 . 4 3  0 .15 1 .52  

9  ROB 536.14 623 . O O  12 .55  9 .26 75 .11  2 .23 0.12 1 . 3 6  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid suhcritical answer. The program defaulted to critical depth. 
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LOB 89.55 124.27 2.97 2.16 12.95 0.53 0.17 1.38 
LOB 124.27 159.00 0.50 0.57 5.85 0.09 0.10 0.87 
rhan 159 on 167.40  -. 
Chan 162.40 165.80 0.01 0.02 0.70 0.00 0.02 0.42 
Chan 165.80 169.20 0.01 0.03 0.93 0.00 0.03 0.46 
Chan 169.20 172.60 
Chan 172.60 176.00 
ROB 176.00 261.28 44.23 14.46 32.61 7.87 0.44 3.06 
ROB 261.28 346.55 374.00 76.48 85.29 66.55 0.90 4.89 
ROB 346.55 431.83 114.26 34.12 67.15 20.33 0.51 3.35 
ROB 431.83 517.10 18.33 12.18 79.51 3.26 0.15 1.51 
ROB 517.10 602.38 7.67 4.51 24.58 1.36 0.18 1.70 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.7472 

INPUT 
Description: R.S. 0.7472 
Unengineered berm system 
Citv of Scottsdale. health 

center 
atlon Elevation Data n m =  

' Sta Elev Sta Elev 
-44.53 2125.65 -36.99 2125.51 
2.98 2125 -2.94 2125 

105 
Sta Elev 

9.01 2124.97 
2.84 2124.99 

sta Elev 
-3 2125 

14.7 2124.75 
61.22 2125.02 
112.26 2125.13 

Sta Elev 
-2.99 2125 
34.04 2124.66 

Manning's n Values nm= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

-44.53 .032 138.62 ,035 207.01 ,032 565.76 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
161.9 205.4 112 118.09 127 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2125.63 Element Left OB Channel Right OB 
Vel Head (ft) 0.19 Wt.n-Val. 0.032 0.035 0.032 
W.S. Elev (ft) 2125.44 Reach Len. (ft) 112.00 118.09 127.00 
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Crit W.S. (ft) 2125.44 Flow Area lsq ft) 73.18 22.15 66.22 
E.G. Slope lft/ftl 0.018926 Area (sq ft) 73.18 22.15 66.22 
Q Total lcfs) 562.00 Flow (cfs) 268.55 82.36 211.09 
Top Width lft) 450.55 Tog Width lft) 172.21 43.50 234.84 
vei Total Iftlsl 3.48 A V ~ .  vel. lft/sl 3.67 3.72 3.19 
Max Chl ~ 0 t h  lftl 1.16 HV&. ~eoth lftl 0.42 0.51 0.28 - - > ~  ~~~ . ~. A ~- - ~.~ ~~~ . . ~ -~ - ~ 

Conv. Total Icfs) 4085.1 Conv. lcfs) 1952.0 598.7 1534.4 
Length wtd. (ft) 122.25 Wetted Per. lft) 172.26 43.60 235.02 
Min Ch El lft) 2124.31 Shear (lb/sq ft) 0.50 0.60 0.33 
Alpha 1.01 Stream power llb/ft s )  1.84 2.23 1.06 
~rstn LOSS (ft) 1.32 Cum Volume (acre-ft) 4.42 3.03 5.00 
C & E Loss (ft) 0.02 Cum SA lacres) 5.78 2.16 5.84 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile KPF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
lft) lft) icfs) lsq ft) lft) Conv Depthlft) I£t/s) 

LOB -44.53 -3.24 21.48 8.34 30.11 3.82 0.28 2.58 
LOB -3.24 38.04 125.96 27.35 41.29 22.41 0.66 4.61 

9 Chan 188.00 196.70 27.07 6.36 8.75 4.82 0.73 4.25 

15 ROB 515.21 592.66 8.77 4.87 30.32 1.56 0.16 1.80 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy lass was greater than 1.0 ft 10.3 m). hetween the current and previous cross section. 

This may indicate the need for sdditional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.7248 

INPUT 
Description: R.S. 0.7248, Detention Basin Removed, SHC building 
Scottsdale 

Health Care building and parking lot 
ineffective flow in parking 

lot due to downstream roadway grade 
station Elevation Data nun= 88 

Sta Elev sea Elev sta Elev Sta Elev sta Elev 
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Manning's n Values n m =  6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

28.84 .032 238.3 ,035 305.05 .032 366.99 .025 566.09 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
246.6 304 112 116.51 120 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 
315 510 2124 T 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
480 540 2126 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) a el Head lft) 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total lcfs) 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss iftl 

Element Left OB Channel Right OB 
Wt. n-Val. 0.035 0.035 - 0.026 
Reach Len. (ft) 112.00 116.51 120.00 
Flow Area (sq ft) 0.09 28.74 97.69 
Area isg ft) 0.09 28.74 462.25 
Flow (cfsl 0.07 64.35 497.57 
Top Width ift) 0.91 57.40 271.66 
Avcr. Vel. Iftlsl 0.77 2.24 5.09 

. . 
canv. (c i s )  
Wetted Per. ift) 
Shear llb/sq ft) 
stream Power ilblft s )  0.03 0.49 1.94 
Cwn Volwne (acre-ft) 4.33 2.96 4.23 
Cum SA (acres) 5.56 2.02 5.10 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF I 

POS Left Sta Riaht Sta 

Chan 258.08 269.56 15.35 6.40 11.48 2.73 0.56 2.40 
Chan 269.56 281.04 13.33 5.88 11.48 2.37 0.51 2.27 
Chan 281.04 292.52 11.85 5.48 11.48 2.11 0.48 2.16 
Chan 292.52 304 .OO 10.05 4.97 11.50 1.79 0.43 2.02 
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7 ROB 3 0 4 . 0 0  3 1 5 . 0 0  0 . 0 8  0 . 1 0  1 . 1 8  0 . 0 1  0 . 0 9  0 . 7 5  
8 ROB 3 1 5 . 0 0  3 8 0 . 0 0  0 . 0 0  1 5 7 . 8 8  61 .42  0 . 0 0  2 .59  
9 ROB 3 8 0 . 0 0  4 4 5 . 0 0  0 . 0 0  1 5 7 . 6 0  6 5 . 0 3  0 . 0 0  2 . 4 2  
1 0  ROB 4 4 5 . 0 0  5 1 0 . 0 0  0 . 0 0  4 9 . 0 8  3 6 . 3 1  0 . 0 0  1 . 4 0  

::E@ 
0.00 

11 ROB 5 1 0 . 0 0  589 .04  3 9 7 . 3 5  6 4 . 9 4  48 .32  70 .70  1 . 3 9  6 .12  
1 2  ROB 589.04  6 6 8 . 0 8  1 0 0 . 1 5  3 2 . 6 4  6 2 . 8 7  1 7 . 8 2  0 . 5 2  3 . 0 7  

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous crass section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came hack helow critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0 . 7 0 2 8  

INPUT 
Description: R.S. 0.7028 ,  SHC building 
Diversion of flow across Carefree 

Highway to the north 
4 1 8  cfs diverted ( 7 0 %  of total flow) 
Station Elevation Data n u =  7 9  

Sta Elev Sta Elev Sta 
-21 .66  2 1 2 0 . 9  - 1 2 . 3 1  2 1 2 0 . 4  1 5 . 9 4  

51 .96  2 1 2 0 . 8 9  69 .87  2120 .83  7 1 . 2  
83 .74  2120 .13  84 .93  2 1 2 0 . 1 6  1 2 3 . 1  

1 6 0 . 7 1  2 1 1 9 . 1  1 6 3 . 4 6  2 1 1 9 . 0 2  167 .44  

Elev 
2120.9  

Elev sta 
2 6 . 5 5  
74 .89  

1 4 4 . 3 7  
1 7 6 . 8 5  
218 .54  
241 .56  

Elev Sta 
38.46  

Manning's n Values nun= 6 
Sta n Val Sta n Val Sta n Val Sta n Val sta n Val 

- 2 1 . 6 6  , 0 3 2  2 2 0 . 6 4  .035  2 8 9 . 8 7  ,032 310 .7  .025  5 5 6 . 6 4  , 0 3 2  
6 0 5 . 3 2  ,025  

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
229.6  290  1 0 1 . 9 2  1 0 1 . 9 2  1 0 1 . 9 2  .3 . 5  

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

3 0 0  4 5 5  2 1 2 1  T 
Blacked Obstructions n m =  1 

Sta L Sta R Elev 
3 8 2  530  2 1 2 6  

CROSS SECTION OUTPUT Profile #PF 1 

Left OB Channel Right OB 
0.032  0 .035  0 .029  

1 0 1 . 9 2  1 0 1 . 9 2  1 0 1 . 9 2  
36 .33  2 7 . 0 4  8 8 . 5 6  
36 .33  2 7 . 0 4  1 3 7 . 8 1  
76 .77  59 .15  4 2 6 . 0 8  
9 8 . 3 7  60 .40  1 5 6 . 6 9  

2 . 1 1  2 .19  4 .81  

E.G. Elev (ft) 2 1 1 9 . 7 5  
Vel Head (ft) 0 . 2 9  
W.S. Elev (ft) 2 1 1 9 . 4 6  
Crit W.S. (ft) 2 1 1 9 . 4 6  
E.G. Slope (ftlft) 0 . 0 0 7 7 4 8  
Q Total (cfs) 562.00  
Top Width (ft) 315.46  
vel Total (ft/s) 3 . 7 0  

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
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Max Chl Dpth (ftl 2 .15  Hydr. Depth (ft) 0.37 0 . 4 5  0 .99 
Conv. Total (cfs) 6384.8 Conv. (cfsi 872 .1  672 .0  4840.7 
Length Wtd. (ftl 101.92 Wetted Per. (ft) 98.40 60.42 89.97 
Min Ch El (ft) 2118.91 Shear (lblsq ftl 0.18 0 .22 0 .48  
Alpha 1 . 3 6  Stream Power (Iblft s) 0 . 3 8  0 .47 2 . 2 9  
Frctn Loss Ift) 0 . 9 7  Cum Volume (acre-ft) 4 .28  2 .88 3 .40 
C & E LOSS (ftl 0 . 0 9  Cum SA (acres) 5.43 1 . 8 7  4 . 5 1  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divrded flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF I 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (cfsl isq ft) (ft) Conv Depthlft) 

1 
(ftlS1 

LOB 78.84 129.10 5 .75  3 .99  17 .79  1 . 0 2  0.22 1 . 4 4  
2  LOB 129 .10  179.35 56.80 23 .89  50 .26  1 0 . 1 1  0 .48 
3 

2 . 3 8  
LOB 1 7 9 . 3 5  229.60 14.22 8 . 4 5  30 .35  2 .53 0 . 2 8  1 . 6 8  

4  Chan 229.60 241.68 11 .97  5 .48 1 2 . 1 0  2 .13 0 .45 2 .18  
5  Chan 241.68 253.76 1 5 . 3 6  6 .36 12 .08  2 .73 0 .53 
6  

2 .42 
Chan 253.76 265.84 1 3 . 0 1  5 .76 12 .08  2 . 3 1  0 .48 2.26 

7  Chan 265.84 277.92 10 .85  5.16 1 2 . 0 8  1 . 9 3  0 . 4 3  
8  

2.10 
Chan 277.92 290.00 7 .97  4 . 2 9  1 2 . 0 8  1 . 4 2  0 .35 

9  
1 . 8 6  

ROB 290.00 300.00 0 . 0 9  0 . 1 1  1 . 1 3  0 .02 0 .10 
1 0  

0 .85 
ROB 300.00 377.50 0 .00 49.25 67.34 0 .00  0 .73 0 .00 
RDB 377.50 455.00 ii ROB 455.00 513.01 
ROB 5 1 3 . 0 1  571.01 245.67 41 .83  30 .86  43 .71  1 . 3 7  

14  
5 .87 

ROB 571.01 629.02 180.32 46.62 57.98 32.08 0 .81  3 .87  

Warning: 

Warning: 
Warning: 

Warning: 

Warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-section. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l e s s  than 
0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0 .6835  

INPUT 
Description: R.S. 0.6835 Im. Upstream 60th  Street 
I m .  upstream 60th 

Street 
City of Scottsdale 
Station Elevation Data num= 5 4  . . 

Sta Elev Sta Elev Sta Elev 
-200 2119 0  2117.14 .29 2117.13 

1 2 . 8 8  2117.12 1 3 . 8 6  2117.15 22.85 2117.23 
34.43 2117.38 39.62 2117.64 43 .21  2117.77 
5 4 . 3 1  2118.6 70.83 2118.52 71.84 2118.42 

Culverts 

Sta Elev 
1 . 4 1  2117.04 

32.37 2117.32 
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Manning's n Values nun= 4 
sta n Val Sta n Val sta n Val Sta n Val 

- 2 0 0  ,032  5 4 . 1 2  ,035 1 1 7 . 7 7  ,032  1 5 0 . 0 4  ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
81.4  1 1 2 . 1  9 4 . 2 9  94 .29  94 .29  .3  . 5  

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

- 2 0 0  7 8  2 1 1 7 . 6 9  F 
1 1 6  2 1 0 . 7 1  2117 .69  F 

Left Levee Station- 5 4 . 3 1  Elevation= 2118.6  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head iftl 
W.S. Elev Ift) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total Lcfs) 
TOP Width lft) 
vei Total (ft~s) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (ft) 
Min Ch ~l Ift) 
Alpha 
Frctn Loss lft) 
C & E LOSS Lft) 

2116.69  Element Left OB Channel 
0 . 6 0  Wt. n-Val. 0.035 0 . 0 3 5  

2116 .08  Reach Len. (it) 9 4 . 2 9  94 .29  
2 1 1 6 . 0 8  Flow Area (sq ft) 1 . 1 4  36 .37  

0 .017562  Area (sqft) 1 . 1 4  3 6 . 3 7  
2 3 3 . 0 0  Flow ICES) 3 . 6 2  2 2 8 . 6 2  

3 3 . 9 1  Top Width lft) 2 . 5 1  30 .70  
6 .16  Avg. Vel. Iftls) 3 . 1 8  6 .29  
1 . 2 8  Hydr. Depth (ft) 0 . 4 5  1 . 1 8  

1 7 5 8 . 2  Con". lcfs) 27.3  1 7 2 5 . 1  
9 4 . 2 9  Wetted Per. lft) 2.67  30 .80  

2 1 1 4 . 8 0  Shear (lblsq ft) 0 . 4 7  1 . 2 9  
1 . 0 3  Stream Power (lhlft s )  1 . 4 8  8 .14  

Cum Volume (acre-ft) 4 . 2 4  2 . 8 1  
Cum SA (acres) 5 . 3 1  1 . 7 6  

Right OB 
0.035  
9 4 . 2 9  

warning: During subcritical analysis, the water surface upstream of culvert went to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. 

energy was used. 

Profile #PF 1 

POS Left sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) lcfs) (Sq ft) lft) Con" Depthlft) (ftls) 

LOB 78.00  8 1 . 4 0  3 .62  1 . 1 4  2 .67  1 . 5 5  0 . 4 5  3 . 1 8  
Chan 81.40  8 7 . 5 4  4 7 . 0 3  7 . 4 2  6 . 2 1  20 .19  1 . 2 1  6 .34  
Chan 87.54  9 3 . 6 8  44 .94  7 . 1 9  6 . 1 4  1 9 . 2 9  1 . 1 7  6 .25  
Chan 9 3 . 6 8  99 .82  46 .02  7 . 2 9  6 . 1 4  1 9 . 7 5  1 . 1 9  6 . 3 1  

~~~~ ~~ ~ ~ 

Chan 99.82  1 0 5 . 9 6  47 .27  7 . 4 1  6 . 1 4  2 0 . 2 9  1 . 2 1  6 . 3 8  
Chan 1 0 5 . 9 6  1 1 2 . 1 0  4 3 . 3 6  7 . 0 5  6 .17  1 8 . 6 1  1 . 1 5  6 .15  
ROB 1 1 2 . 1 0  1 1 6 . 0 0  0 . 7 7  0 . 3 2  1 . 1 6  0 .33  0 . 4 6  2 .39  

Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

energy was used. 

CULVERT 

RIVER: Unnamed Central 
REACH: South RS: 0.6750  

INPUT 
Description: South of Medical Building 
Information obtained from As-Built Plans 
Distance from Upstream XS = 2 0  
DeckIRoadway Width - - 4 5  
Weir Coefficient - - 2 . 6  
Upstream DeckIRoadway Coordinates 

nun= 1 6  
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Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
2 0 0  2 1 2 0  2110 0 2118.67  2 1 1 0  1 7 . 5  2118.52  2 1 1 0  

72 .92  2118.18  2110 9 3 . 1 6  2 1 1 8  2 1 1 0  1 2 9 . 1 4  2 1 1 7 . 6  2 1 1 0  
1 5 3 . 1  2117.37  2110 1 9 5 . 4 8  2117.13  2 1 1 0  222 .2  2116.98  2 1 1 0  

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 5 4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val Sta n Val 

2 0 0  , 0 3 2  54 .12  , 0 3 5  1 1 7 . 7 7  ,032  150 .04  ,025  

Bank Sta: Left Right Coeff Contr. Expan 
8 1 . 4  1 1 2 . 1  .3 .5  

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

- 2 0 0  7 8  2 1 1 7 . 6 9  F 
1 1 6  2 1 0 . 7 1  2 1 1 7 . 6 9  F 

Left Levee Station= 5 4 . 3 1  Elevation. 2118.6  

wnstream Deck/Roadway Coordinates 
nun= 1 5  
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

0 2 1 1 8 . 6 7  2110 1 7 . 5  2 1 1 8 . 5 2  2110 72 .92  2118.18  2 1 1 0  
93 .16  2118 2110 1 2 9 . 1 4  2117.6  2110 1 5 3 . 1 2 1 1 7 . 3 7  2110 

1 9 5 . 4 8  2 1 1 7 . 1 3  2110 222 .2  2 1 1 6 . 9 8  2110 295 .48  2116.38  2 1 1 0  
2 9 7 . 9 9  2 1 1 6 . 3 7  2110 3 6 9 . 6 2  2 1 1 5 . 6 1  2110 419 .87  2115.36  2 1 1 0  

Downstream Bridge Cross Section Data 
station Elevation Data num= 66 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2 1 1 6 . 1 4  4 .38  2 1 1 6 . 1 4  7 . 4 3  2 1 1 6 . 2 1  1 8 . 9 1  2116.23  21 .32  2 1 1 6 . 1 8  

23  2116.14  3 1 . 9 1  2116.17  4 2 . 7 8  2 1 1 6 . 2 4  4 2 . 9 9  2116.22  52 .46  2 1 1 6 . 1 8  
53 .49  2116.24  54.03 2116.28 63.99 2 1 1 6 . 4 6  7 0 . 1 1  2115.88  7 3 . 8 7  2 1 1 5 . 5 3  
77 .13  2115.32  81.32 2 1 1 2 . 6 2  81 .36  2 1 1 2 . 6 1  8 6  2 1 1 2 . 2  86 .39  2 1 1 2 . 1 7  

Mannina's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 

0 .04 8 6 . 3 9  , 0 3 5  1 1 8 . 7 4  ,025  

Bank Sta: Left Right Coeff Contr. Expan 
8 7  1 0 9 . 5  .3  .5  

neffectiveFlow num= 2 (I) Sta : Sta R Elev Permanent 
7 5  2 1 1 4 . 3 1  F 
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Upstream Embankment side slope . - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flaw begins = 2114.81 
Energy head used in spillway design - - 
spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #l BOX 4 10 
FHWA Chart # 8 - flared winawalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Solution Criteria = Highest U.S. EG 
Culvert Upstm Dist Length Tap n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef 

9 76 ,015 ,015 0 .4 1 
Number of Barrels = 2 
Upstream Elevation = 2113.3 
Centerline Stations 

Sta. Sta. .. - ~~ ~ ~~~ 

89.3 101.3 
Downstream Elevation = 2112.02 
Centerline Stations 

sta. Sta. 
89.7 101.7 

CULVERT OUTPUT Profile IIPF 1 CUlV Group: Culvert 

Q Culv Group (cfs) 233.00 Culv Full Len (ft) 
# Barrels 2 Culv Vel US (ftls) 7.21 
Q Barrel (cfs) 116.50 Culv Vel DS (ftls) 10.79 
E.G. US. (ft) 2116.05 C U ~ V  I ~ v  El Up (ft) 2113.30 
W.S. US. (ft) 2116.08 Culv Inv El Dn (ft) 2112.02 
E.G. DS (ft) 2113.70 CulvFrctnLs (ft) 0.82 
W.S. DS (ft) 2113.10 Culv Exit Loss (ft) 1.21 
Delta EG (ft) 2.35 Culv Entr Loss (ft) 0.32 
Delta WS (ft) 2.98 Q Weir (cfs) 
E.G. IC (ft) 2115.84 Weir Sta Lft (ft) 
E.G. OC (ft) 2116.05 Weir Sta Rgt (ft) 
Culvert Control outlet Weir Submerg 
Culv WS Inlet (ft) 2114.92 Weir Max Depth (ft) 
Culv WS Outlet (ft) 2113.10 Weir Avg Depth (ft) 
Culv Nml Depth (f t) 1.02 Weir Flaw Area (sq ft) 
Culv Crt Depth (it) 1.62 Min El Weir Flow (ft) 2117.70 

Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.6656 

INPUT 
Descri~tion: R.s. 0.6656 I-. Downstream 60th Street Culverts 
~ m .  Downstream 

60th Street 
I City of Scottsdale 

1 station Elevation Data num= 66 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2116.14 4.38 2116.14 7.43 2116.21 18.91 2116.23 21.32 2116.18 
23 2116.14 31.91 2116.17 42.78 2116.24 42.99 2116.22 52.46 2116.18 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 .04 86.39 .035 118.74 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
87 109.5 112 108.61 105 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

0 75 2114.31 F 
121 308.09 2114.31 F 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsi 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Aloha 
~r>tn Loss (ft) 
C & E LOSS (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.039 0.035 0.035 
Reach Len. (ft) 112.00 108.61 105.00 
Flow Area (sq ft) 4.41 32.84 2.16 
Area (sq ft) 4.41 32.84 2.16 

233.00 Flow (cfs) 15.36 211.14 6.50 
33.45 To~Widthlftl 6.43 22.50 4.53 
5.91 AV;. Vel. fft/sl 
1.81 ~ydr. Depth (£ti 

1968.9 Conv. (cfs) 
108.69 wetted Per. (ft) 
2111.29 Shear (lb/sq ft) 

1.10 Stream Power (lblft s )  2.03 8.14 1.21 
1.43 Cumvolume (acre-ft) 4.23 2.73 3.24 
0.04 CumSA(acres1 5.30 1.70 4.32 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

Profile #PF 1 

Po5 Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (~£53) (sq ft) (ft) Conv ~epthlft) (ftls) 

LOB 75.00 87.00 15.36 4.41 6.61 6.59 0.69 3.48 
Chan 87.00 91 .50 29.41 5.30 4.50 12.62 1.18 5.55 
Chan 91.50 96.00 36.05 5.98 4.50 15.47 1.33 6.02 
Chan 96.00 100.50 43.28 6.68 4.50 18.58 1.48 6.48 
Chan 100.50 105.00 50.74 7.35 4.50 21.78 1.63 6.91 
Chan 105.00 109.50 51.66 7.53 4.67 22.17 1.67 6.86 
ROB 109.50 121.00 6.50 2.16 4.68 2.79 0.48 3.00 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The Program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 
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CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.6450 

INPUT 
Description: R.S. 0 .6450  
City of Scottsdale 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

0 .04 114 .98  .035 141.12 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1 1 8 . 1  1 3 3 . 3  200 210.22 222 .3 . 5  

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. Ift) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. (Et) 
Min Ch El lftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Profile IPF 1 

Element Left OB Channel 
Wt. n-Val. 0.038 0.035 
Reach Len. (ft) 200.00 210.22 
Flow Area lsq ft) 5.23 28 .68  
Area lsq ft) 5.23 2 8 . 6 8  
Flow Ices) 15.58  205 .52  
Top Width (ftl 8 . 2 0  15 .20  
Avg. Vel. lftls) 2 . 9 8  7 .17  
Hydr. Depth lft) 0.64  1 .89  
Conv. (cfsl 1 3 9 . 8  1845 .1  
wetted Per. lit) 9.15  1 5 . 3 8  
shear (lb/sq f t) 0 . 4 4  1 .44  
Stream Power (lb/ft s )  1 .32  10 .35  
Cum Volume (acre-ftl 4.22 2.66 
Cum SA (acres) 5 .28  1 . 6 5  

Right OB 
0 .035  

222.00  
3.24 
3.24 

11 .90  
4 . 5 0  
3 . 6 8  
0.72 

106 .9  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile IPF I 

POS Left Sta Right Sta Flaw Area W.P. Percent Hydr Velocity 
(ft) (ftl (~£5) (Sq ft) (ft) conv Depth If t) (ft/s) 

LOB 0 . 0 0  23.62 10 .35  3 .69  6 .60  4.44 0 .60  2 . 8 1  
LOB 23.62 47 .24  
LOB 47.24 7 0 . 8 6  
LOB 70.86 94 .48  
LOB 94.48 118.10  5.23 1 .54  2.54 2.24 0 . 7 5  3 .39  - ~ ~ 

6 Chan 
7 Chan 
8 Chan 
9 Chan 
1 0  Chan 
11 ROB 
12 ROB 
13  ROB 

36.48 
40 .44  
43.18 
45.97 
39 .45  

9 . 3 1  
2.53 
0 .06  
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ning: The energy emation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.6052 

INPUT 
Description: R.S. 0.6052 
Citv of scottsdale 
Statlon Elevation Data num= 39 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2108.34 7.95 2108.44 9.41 2108.45 10.56 2108.19 20.37 2106.08 

22.03 2105.72 23.86 2106.27 32.94 2108.43 37.11 2108.01 39.72 2107.63 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 .04 70.62 ,035 104.67 .04 

k Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan. 
80.7 102.7 204 201.22 199 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Ve1 Head (ft) 
W.S. Elev iftl 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftlsl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C h E LOSS ift) 

2107.52 Element Left OB Channel Rlght OB 
0.42 Wt. n-Val. 0.037 0.035 0.035 

2107.09 Reach Len. (ft) 204.00 201.22 199.00 
2107.09 Flow Area isq ft) 20.78 25.91 0.97 
0.015329 Area isq ft) 20.78 25.91 0.97 
233.00 Flow (cfs) 78.63 151.41 2.96 
57.60 Top Width (ft) 33.41 22.00 2.19 
4.89 Avg. Vel. iftls) 3.78 5.84 3.07 
1.37 Hydr. Depth (ft) 0.62 1.18 0.44 

1881.9 Conv. ICES) 635.1 1222.9 23.9 
201.75 Wetted Per. (ft) 33.95 22.10 2.35 
2105.77 Shear (lb/sq ft) 0.59 1.12 0.39 

1.14 Stream Power (lblft s )  2.22 6.56 1.20 
3.08 Cum volume (acre-ftl 4.16 2.53 3.22 
0.01 Cum SA (acres) 5.19 1.56 4.30 

Warning: The energy emation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
ift) iftl (cfs) isq ft) iftl Conv Depthlft) (ftls) 

LOB 0.00 16.14 0.02 0.03 0.50 0.01 0.05 0.63 
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LOB 16.14 32.28 27.40 7.79 11.50 11.76 0.70 3.52 
LOB 32.28 48.42 2.06 1.01 3.41 0.88 0.30 
LOB 48.42 64.56 2.63 1.26 4.10 1.13 0.31 
LOB 64.56 80.70 46.53 10.69 14.44 19.97 0.75 4.35 
Chan 80.70 85.10 25.26 4.65 4.42 10.84 1.06 5.43 

7 Chan 85.10 89.50 29.18 5.06 4.40 12.52 1.15 5.76 
Chan 89.50 93.90 
Chan 93.90 98.30 

10 Chan 98.30 102.70 32.86 5.48 4.49 14.10 1.25 6.00 
11 ROB 102.70 109.54 2.96 0.97 2.35 1.27 0.44 3.07 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: unnamed Central 
REACH: South RS: 0.5671 

INPUT 
Description: R.S. 0.5671 
City of Scottsdale 
station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
0 2104.55 13.91 2104.69 16.6 2104.52 19.74 2104.48 47.58 2103.57 

52.49 2103.43 56.35 2102.54 61.57 2101.29 64.3 2101.23 64.6 2101.22 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
0 .04 56.35 ,035 96.21 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
64.3 89 236.61 236.61 236.61 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2102.85 Element  eft OB Channel 
Vel Head (ft) 0.57 Wt. n-Val. 0.035 0.035 
W.S. Elev (ft) 2102.28 Reach Len. (it) 236.61 236.61 
Crit w.S. (ft) 2102.28  low Area (sq ft) 4.82 32.51 
E.G. Slope (ftlft) 0.015239 Area (sq ft) 4.82 32.51 
o Total icfsl 233.00 Flow icfs) 19.77 204.26 . 
Too Width Iftl 36.42 Too Width lftl 
~ 

Vel Total (ftls) 
Max Chl Dpth (ft) 

5.83 ~ v g .  Vel. (ftls) 
1.56 Hydr. Depth (ft) 

conv. Total (cfs) 1887.4 Conv. (cfs) 
Length Wtd. (ft) 236.61 Wetted Per. (ft) 
~in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (it) 

2100.72 Shear (Ib/sq f t )  0.66 1.25 
1.07 Stream Power (lblft s )  2.70 7.85 
3.73 Cum Volume (acre-ft) 4.10 2.39 
0.02 Cum SA (acres) 5.09 1.46 

Right 08 
0.035 
236.61 
2.62 
2.62 
8.97 
4.86 
3.42 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 
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Profile #PF 1 

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) Lcfsl (sq ft) (ft) Conv Depthlft) (ft/s) 

1 LOB 51.44  6 4 . 3 0  1 9 . 7 7  4 . 8 2  6 .98  8 .48  0 .70  4 . 1 0  
2 Chan 64.30  6 9 . 2 4  3 0 . 4 1  5 .46  4 .94  1 3 . 0 5  1.11 5 . 5 7  

Chan 69.24  7 4 . 1 8  35 .45  5 . 9 9  4 . 9 4  1 5 . 2 1  1.71 5 Q? - - - -- 
Chan 7 4 . 1 8  7 9 . 1 2  41 .45  6 . 5 8  4 . 9 4  1 7 . 7 9  1 .33  6 .30  
Chan 79.12  84 .06  49 .02  7 . 2 7  4.94 2 1 . 0 4  1 . 4 7  6.74 
Chan 84.06  89 .00  47.93 7 . 2 1  5 .00  20 .57  1 . 4 6  6.65 
ROB 89.00  1 0 2 . 7 7  8 .97  2 .62  4 . 9 8  3 . 8 5  0 . 5 4  3 .42  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0 . 5 2 2 3  

INPUT 
Description: R.S. 
City of Scottsdalt 
Station Elevation 

Sta Elev 
0 2 0 9 8 . 9 4  

Data nun= 4 2  
Sta Elev Sta Elev Sta Elev Sta Elev 

3 1 . 5 1  2099.38  31 .83  2 0 9 9 . 3 4  32 .3  2 0 9 9 . 3 5  33 .05  2099.4  

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .04 82.96 . 0 3 5  1 1 8 . 6 6  . 0 4  237 .79  .025  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 3 . 8  1 1 8 . 9  1 8 0 . 9 6  1 8 0 . 9 6  1 8 0 . 9 6  .1 .3 

Right Levee Station= 1 5 0 . 5 9  Elevation. 2 0 9 8 . 1 1  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

2097.14  Element 
0 . 4 9  Wt. n-Val. 

2 0 9 6 . 6 4  Reach Len. (ft) 
2096.64 Flow Area (sq ftl 

0.016299 Area (sq ft) 
2 3 3 . 0 0  Flow (cfs) 

46.50  Top Width (ft) 
5.30  Avg. Vel. (ftls) 
1 . 6 3  Hydr. Depth (ft) 

1 8 2 5 . 0  Conv. (cfs) 
1 8 0 . 9 6  Wetted Per. (ft) 

2095.34  Shear (lb/sq ft) 
1 . 1 3  Stream Power (lb/ft s 
1 . 8 8  Cum Volume (acre-ft) 
0 . 0 8  Cum SA (acres) 

Left OB 
0.035  

1 8 0 . 9 6  
0 .97  

Channel 
0.035  

1 8 0 . 9 6  
29 .86  

Right OB 
0 . 0 4 0  

1 8 0 . 9 6  

rn Warning: The energy equation could not be balanced within the specified number of iterations. The 
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program used critical depth for the water surface and continued on with the calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF I 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ftl (ftl (cfs) (sq ft) (ftl Conv Depthlft) (ft/s) 

LOB 75.04 93.80 2.86 0.97 2.43 1.23 0.43 2.94 
Chan 93.80 98.82 34.82 5.86 5.08 14.95 1.17 5.95 
Chan 98.82 103.84 38.37 6.18 5.02 16.47 1.23 6.21 
Chan 103.84 108.86 40.35 6.37 5.02 17.32 1.27 6.34 
Chan 108.86 113.88 38.72 6.22 5.03 16.62 1.24 6.23 
Chan 113.88 118.90 29.04 5.24 5.03 12.46 1.04 5.54 
ROB 118.90 150.59 48.84 13.12 19.63 20.96 0.69 3.72 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth With the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.4880 

INPUT 
Description: 8.5. 0.4880 Carefree/Scottsdale Boundary 
Carefree Highway in 

cross section - dip crossing 
Station Elevation Data n u =  41 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2095.49 7.48 2095.5 20.72 2095.54 25.49 2094.97 33.97 2093.97 

39.26 2094.42 43.42 2094.72 54.11 2092.58 54.3 2092.54 57.1 2092.01 
74.75 2092.11 78.99 2092.13 81.15 2092.14 85.17 2092.21 90.95 2092.1 
98.56 2092.17 107.29 2092.07 110.62 2092.09 119.95 2092.24 124.82 2092.37 
125.33 2092.36 127.8 2092.56 132.69 2092.94 133.83 2093.07 135.02 2093.29 
144.02 2094.99 145.5 2095.04 151.03 2094.97 151.26 2094.96 151.82 2094.96 
166.31 2095 168.56 2094.99 173.45 2095.09 181.24 2095.17 186.97 2095.17 
190.29 2095.13 192.17 2094.68 194.79 2094.17 196.1 2094 199.57 2093.87 
205.81 2094.06 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 
0 .04 57.1 ,035 74.75 ,025 135.02 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
54.3 127.8 131.84 131.84 131.84 .1 .3 

Right Levee Station= 186.97 Elevation= 2095.17 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2093.19 Element 
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Vel Head Ift) 0.24 Wt.n-Val. 0.040 0 . 0 2 8  0 .025 
2092.95 Reach Len. ift) 131.84 131 .84  131 .84  

rlt W.S. ift) 2092.83 Flow Area (sq ft) 0 . 4 1  58.56 0 . 9 6  
. G .  Slope ift/ft) 0.007203 Arealsqft) 0 . 4 1  58.56 0 . 9 6  

Q Total icfs) 233.00 Flow (cfs) 0 .43  230.96 1 . 6 1  
TOP Width (ft) 80 .45  Top Width (ft) 2 . 0 1  73 .50  4 .94  
vei Total ift/s) 
Max Chl D ~ t h  ift) 

3 .89  Avg. Vel. (ft/s) 
0.94 Hvdr. De~th ift) . . 

Conv. Total (cfs) 2745.3 Conv. (cfs) 
Length Wtd. lft) 131.84 Wetted Per. ift) 
Min Ch El lft) 2092.01 Shear (lb/sq ft) 
Alpha 1 . 0 2  Stream Power ilb/ft s )  0.10 1 . 4 1  0 .15 
Frctn Loss (ft) 
C & E LOSS (ft) 

0.92 Cum Volume (acre-ft) 4 .08  2.04 3 .14 
0 . 0 2  CmSAiacres) 5.06 1 . 1 2  4.17 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
ift) (it) iCf.5) iSq ft) ift) Conv Depthift) ift/s) 

LOB 43.44 54.30 0 . 4 3  0 . 4 1  2 .05 0.19 0 . 2 0  1 .07  
Chan 54.30 69.00 40 .42  1 2 . 6 1  1 4 . 7 5  1 7 . 3 5  0 . 8 6  3 . 2 1  
Chan 69.00 83.70 47.45 1 2 . 1 4  1 4 . 7 0  20 .37  0.87 3 . 9 1  . .. 
Chan 83.70 98.40 50.59 1 1 . 7 1  14.70 21 .71  0 .80 4.32 
Chan 98.40 113 .10  54.78 12 .28  14 .70  23 .51  0 .84 4.46 
Chan 113.10 127 .80  37.72 9 .82 1 4 . 7 1  16 .19  0 .67 3 .84 
ROB 127.80 142 .59  1 . 6 1  0 .96 4 .95  0 .69 0 .19 1 . 6 8  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

e: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0 .4631  

INPUT 
Description: R.S. 0.4631 
Addition of 380 cfs back into south branch from 

diversion at 60th Street 
Carefree Highway in cross section 
Station Elevation Data nun= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0  2092.37 1 .45  2092.32 5 .46  2092.31 7 .46 2092 .3  28.46 2092.92 

31.01 2092.78 31 .78  2092.69 41.54 2092.3 43.32 2092.22 45.66 2092.15 

Manning's n Values n m =  4  
sea n Val Sta n Val Sta n Val Sta n Val 

0  .04  41.54 , 0 2 5  9 8 . 4  , 0 3 5  154.16 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
116.7 127.6  152 .02  152.02 152.02 . I  . 3  

e OSS SECTION OUTPUT Profile #PF 1 
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E.G. Elev (ft) 
Vel Head I ft) 
W.S. ~lev(ft1 2 0 9 1 . 8 5  
Crit W.S. (ft) 2 0 9 1 . 8 5  
E.G. Slope Iftfft) 0.006912 
Q Total lcfs) 562.00  
Top Width (ft) 158.42  
vei Total ift/s) 4 . 4 9  
Max Chl Dpth lft) 3.06  
Conv. Total lcfs) 6 7 5 9 . 7  
Length Wtd. (ft) 152.02  
Min Ch El lft) 2088.79  
Alpha 1 . 2 7  
Frctn Loss lft) 1 . 1 7  
C & E LOSS (it) 0 . 0 1  

Element Left OB Channel Right OB 
Wt. n-Val. 0 . 0 3 1  0 .035  0 . 0 3 5  
Reach Len. lft) 152.02  152 .02  1 5 2 . 0 2  
Flow Area lsq ft) 47.33 2 9 . 3 5  48.54 
Area lsq ft) 47.33 2 9 . 3 5  48 .54  
Flow lcfs) 172.74  1 9 8 . 7 4  1 9 0 . 5 2  
Top Width (ft) 68.35  1 0 . 9 0  7 9 . 1 7  
Avg. Vel. Iftls) 3.65  6.77 3.93 
Hydr. Depth lft) 0 . 6 9  2 .69  0 . 6 1  
Conv. (cfs) 2077.7  2390.5 2291.6  
Wetted Per. lftl 6 8 . 4 4  1 1 . 0 4  80 .02  
Shear Ilblsq ft) 0 . 3 0  1 .15  0.26 
Stream Power Ilblft sl 1 . 0 9  7.77 1 . 0 3  
Cum Volume (acre-ft) 4 . 0 1  1 . 9 0  3 .07  
Cum SA (acres) 4.95 0 .99  4 .04  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flaw computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile XPF I 

LOB 
LOB 
LOB 
Chan 
Chen 
Chan 
Chan 
Chan 
ROB 
ROB 
ROB 

Left Sta Right Sta Flow Area W.P. I 
(ft) lft) ICfS) (sq ft) (ft) 
4 6 . 6 8  70 .02  1 8 . 9 6  7 .73  21 .68  
7 0 . 0 2  93 .36  3 1 . 9 2  1 0 . 8 8  2 3 . 3 4  
93 .36  1 1 6 . 7 0  1 2 1 . 8 6  28 .73  2 3 . 4 2  
1 1 6 . 7 0  118 .88  3 3 . 1 2  5 .26  2 . 2 0  

'ercent 
Conv 
3.37  
5 .68  

21 .68  
5 .89  
6.93 
7 .79  
8 . 3 5  
6 . 4 0  

3 3 . 3 0  
0 . 3 7  
0 . 2 3  

Hydr 
Depth(ft) 

0.36 
0.47 
1 .23  
2 . 4 1  
2 .66  
2 . 8 5  
2 . 9 8  

Velocity 
Iftlsl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface end continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.4343 

INPUT 
Description: R.S. 0.4343 
Carefree Hiahwav in cross section - - 
Station Rl evnrion Data mm= 44 ~. ~ 

Sta Elev sea Elev Sta Elev Sta Elev sta Elev 
- 1 3 0  2088.98  -100  2 0 8 8  -92 .6  2088 -60  2 0 8 8 . 1 9  -15.2 2088.46  

0 2088.34  1 4 . 5 5  2088.36  1 9 . 5 8  2084.95  2 0 . 3 2  2084.47  21 .23  2084.82  
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148.57 2091 150.51 2091.02 154.46 2091.01 184.74 2091.03 

ning's n Values num= 6 
Sta n Val sta n Val Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
83.8 88.4 222.33 222.33 222.33 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
154.46 184.74 2093 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C & E LOSS lft) 

2088.67 Element 
0.49 Wt. n-Val 

Left OB Channel Right OB 
0.038 0.035 0.039 

2088.18 ReachLen. (ft) 222.33 222.33 222.33 
2088.18 Flow Area lsq ft) 92.76 16.33 10.13 
0.008572 Area lsq ft) 92.76 16.33 10.13 
562.00 Flow (cfsl ,373.67 142.12 46.22 
124.69 Top Width lft) 111.98 4.60 8.12 
4.71 A V ~ .  Vel. (ftls) 4.03 8.70 4.56 
4.02 Hydr. Depth (ft) 0.83 3.55 1.25 

6070.2 Conv. lcfs) 4036.0 1535.0 499.2 
222.33 Wetted Per. (ft) 114.51 4.96 8.78 
2084.16 Shear (lblsq ft) 0.43 1.76 0.62 

1.42 Stream Power (lblft s )  1.75 15.34 2.82 
1.60 Cum Volme (acre-ft) 3.76 1.83 2.96 
0.00 Cum SA (acres) 4.64 0.96 3.89 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

arning: Divided flow computed for this cross-section. 

iC ning: The energy loss was greater than 1.0 ft 10.3 m). hetween the current and previous cross section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
lft) (ft) (CfS) (Sq ft) (ft) Conv Depth ( f t ) Iftls) 

LOB -130.00 -87.24 3.00 2.64 18.15 0.53 0.15 1.14 
LOB -87.24 -44.48 1.70 1.80 24.85 0.30 0.07 0.94 
LOB -44.48 -1.72 
LOB -1.72 41.04 171.85 39.97 28.08 30.58 1.52 4.30 
LOB 41.04 83.80 197.12 48.35 43.43 35.07 1.13 4.OR - .. 

6 Chan 83.80 84.72 25.61 3.07 0.99 4.56 3.34 8.33 
7 Chan 84.72 85.64 30.53 3.42 0.99 5.43 3.71 8.94 
8 Chan 85.64 86.56 33.29 3.60 0.99 5.92 3.91 9.25 
9 Chan 86.56 87.48 28.70 3.29 0.99 5.11 3.58 8.72 
10 Chan 87.48 88.40 23.97 2.95 0.99 4.27 3.21 8.12 
11 ROB 88.40 107.67 46.22 10.13 8.78 8.22 1.25 4.56 

Warning: The energy equation could not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

VER: Unnamed Central u 
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REACH: South RS: 0 . 3 9 2 2  

INPUT 
Description: R.S. 0 . 3 9 2 2  
Carefree Highway in cross section 
station Elevation Data num= 5 5  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-190  2 0 8 5 . 3 9  - 1 1 8  2 0 8 4  - 1 1 0  2083 .55  - 5 2 . 1  2 0 8 2  - 3 8 . 2  2 0 8 0  

- 2 5 . 6  2 0 8 2  - 5 . 5  2084  0 2 0 8 4 . 1  1 . 3 6  2 0 8 4 . 1  1 . 5 1  2 0 8 4 . 1  
1 1 . 3 2  2 0 8 4 . 4 5  2 7 . 8 1  2 0 8 3 . 7 3  2 9 . 1  2 0 8 3 . 7 1  33 .67  2083 .72  40 .34  2083 .63  
43 .75  2 0 8 3 . 6 6  5 7 . 2 6  2 0 8 4 . 1 5  60 .37  2084 .22  62 .34  2084 .22  68 .86  2084 .12  
75 .63  2083 .69  7 7 . 7 1  2 0 8 3 . 5 5  8 3 . 8 1  2081 .25  84 .82  2080 .92  86 .13  2081 .26  
9 4 . 9 3  2 0 8 3 . 4 7  97 .03  2 0 8 2 . 8 3  1 0 0 . 0 6  2 0 8 2 . 1 5  1 0 5 . 8 1  2 0 8 0 . 6 9  1 0 7 . 9  2080 .15  

1 0 9 . 1 9  2 0 7 9 . 8 1  1 1 0 . 4 2  2 0 7 9 . 4 9  1 1 3 . 5  2080 .4  1 1 7 . 2 8  2 0 8 1 . 5 1  1 2 2 . 7 1  2 0 8 3 . 1 8  
1 4 1 . 3 1  2 0 8 3 . 3 7  1 4 3 . 7 8  2 0 8 3 . 4 1  146 .3  2083 .44  1 4 6 . 6  2083 .45  1 4 7 . 1 6  2083 .43  
1 4 8 . 1 7  2 0 8 3 . 4 1  1 5 4 . 7 8  2 0 8 3 . 4 2  1 6 6 . 9 5  2083 .37  1 7 0 . 2 4  2 0 8 3 . 3 9  1 7 2 . 5 5  2083 .83  
1 8 2 . 7 1  2 0 8 5 . 3 7  1 8 4 . 0 7  2085 .32  1 8 4 . 8 7  2 0 8 5 . 3 1  1 8 5 . 6 3  2 0 8 5 . 3 1  1 9 1 . 7 7  2085 .09  
194 .93  2085 .14  1 9 9 . 0 2  2 0 8 5 . 0 1  205 .4  2 0 8 4 . 7 8  211 .95  2084 .78  221 .76  2 0 8 4 . 8 9  

Manning's n Values nun= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-190  . 0 4  -110  , 0 2 5  5 2 . 1  .04  7 7 . 7 1  ,035  1 1 7 . 2 8  . 0 4  
1 8 2 . 7 1  ,025  

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
1 0 7 . 9  1 1 3 . 5  230  2 3 8 . 1  2 5 2  . 3  . 5  

Left Levee Station= 1 1 . 3 2  Elevation. 2084.45  
Blocked Obstructions num= 1 

Sta L sea R Elev 
1 8 2  221 .76  2 0 8 6  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2 0 8 4 . 3 1  Element Left OB Channel Right 0B 
Vel Head (ftl 0 . 5 0  Wt. n-Val. 0.035  0 .035  0 .037  
W.S. Elev (ft) 2 0 8 3 . 8 1  Reach Len. (ft) 2 3 0 . 0 0  2 3 8 . 1 0  2 5 2 . 0 0  
Crit W.S. (ft) 2 0 8 3 . 8 1  Flow Area (sq ft) 56.65  21 .95  4 0 . 8 4  
E.G. Slope [ftlft) 0.006107  Area (sq ft) 56.65  21 .95  40 .84  
Q Total (cfs) 5 6 2 . 0 0  Flow (cfs) 257.42  1 7 6 . 5 4  1 2 8 . 0 4  
Top Width (ft) 1 2 0 . 4 8  Top Width (ftl 55.94  5 . 6 0  5 8 . 9 3  
Vel Total (ftls) 4 . 7 1  Avg. Vel. (ftls) 4.54  8 .04  3 . 1 3  
Max Chl Dpth (ft) 4.32  Hydr. Depth (ft) 1 . 0 1  3 . 9 2  0 . 6 9  
Conv. Total (cfs) 7 1 9 1 . 3  Conv. (cfs) 3 2 9 3 . 9  2 2 5 9 . 0  1 6 3 8 . 4  
Length Wtd. (ft) 238.43  Wetted Per. (ft) 5 7 . 1 7  5 . 8 2  59 .39  
Min Ch El (ft) 2079.49  Shear (lblsq ft) 0 . 3 8  1 . 4 4  0 . 2 6  
Alpha 1 . 4 5  Stream Power (lblft s )  1 . 7 2  1 1 . 5 7  0 . 8 2  
Frctn Loss (ft) 0 . 3 2  Cum Volume (acre-ft) 3 . 3 8  1 . 7 3  2.83 
C & E Loss (ft) 0.23  CumSA [acres) 4 . 2 1  0 . 9 4  3 . 7 1  

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) LCfSI (sq ft) (ft) Conv Depth ( ft) Iftls) 

1 LOB 1 1 . 3 2  5 9 . 6 1  1 . 5 5  2 .36  21 .82  0 . 2 8  0 . 1 1  0 . 6 6  
2 LOB 5 9 . 6 1  1 0 7 . 9 0  2 5 5 . 8 6  54 .29  35 .35  4 5 . 5 3  1 . 5 9  
3 Chan 1 0 7 . 9 0  1 0 9 . 0 2  3 3 . 6 5  4 . 2 6  1 . 1 6  5 .99  3 . 8 1  
4 Cban 1 0 9 . 0 2  1 1 0 . 1 4  3 8 . 1 0  4 . 5 9  1 . 1 6  6 . 7 8  4 .10  8 . 3 0  
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5 Chan 110.14 111.26 39.75 4.72 1.17 7.07 4.22 8.42 

c) i Chan 111.26 112.38 34.92 4.37 1.17 6.21 3.90 7.98 
Chan 112.38 113.50 30.13 4.00 1.17 5.36 3.57 7.53 
ROB 113.50 135.15 104.84 25.75 22.06 18.65 1.19 4.07 

9 ROB 135.15 156.80 14.06 8.99 21.65 2.50 0.42 
10 

1.56 
ROB 156.80 178.46 9.14 6.10 15.67 1.63 0.39 1.50 

Warning: The energy equation could not he balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.3471 

INPUT 
Description: R.S. 0.3471 Imm. Upstream Mountain Side Drive Culverts 
I-. 

Upstream of new culverts in new subdivision 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2083.56 1.79 2083.51 21.59 2082.86 31.79 2082.61 41.19 2082.38 

56.49 2081.95 66.54 2081.86 66.77 2081.86 66.95 2081.86 71.73 2081.92 
74.03 2081.88 80.86 2081.84 87.09 2081.63 92.8 2081.35 97.61 2081.38 
105.4 2081.43 107.25 2081.44 115.01 2081.47 119.34 2081.51 128.57 2081.23 
132.12 2080.68 139.95 2079.85 144.04 2079.87 147.69 2079.97 152.69 2079.93 
156.85 2079.99 158.36 2079.64 168.73 2078.16 169.04 2078.18 169.59 2078.22 
181.37 2079.13 193.89 2077.3 197.02 2076.88 200.11 2077.83 208.31 2080.53 
220.17 2079.98 237.25 2079.16 250.94 2079.15 266.68 2079.16 282 2079.2 
292.7 2079.04 301.42 2078.18 306 2077.42 306.5 2077.34 307 2077.26 
307.5 2077.18 310.91 2076.61 316.72 2075.94 322 2076.91 322.5 2077 
322.86 2077.07 323 2077.1 323.5 2077.21 330.2 2078.7 338.09 2078.98 
342.12 2079.15 346.12 2079.3 350.87 2078.06 354.92 2076.93 355.86 2077.05 
357.78 2077.46 363.63 2079.06 373.17 2079.01 379.82 2078.9 386.02 2078.52 
397.17 2078.78 398.81 2078.84 405.84 2079.18 434.3 2080.65 454.01 2080.5 
495.91 2080.06 504.28 2080.47 519.1 2080.72 534.9 2080.38 542.96 2080.11 

547 2079.89 550.27 2079.84 560.65 2078.96 571.33 2078.48 577.71 2078.59 
588.97 2078.3 592.09 2078.35 595.52 2078.54 597.19 2078.33 607.15 2076.81 
608.57 2076.95 610.91 2077.27 631.33 2079.93 650.02 2080.17 658.3 2080.35 
678.63 2080.72 703.7 2081.16 706.34 2081.22 720.15 2080.88 720.22 2080.88 
720.4 2080.88 738.46 2080.88 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
0 .04 80.86 .025 107.25 .04 310.91 ,035 322.86 .04 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan. 
307.5 323.5 84 81.84 80 .3 .5 

Ineffective Flow num= 3 
Sta L Sta R Elev Permanent 

0 167 70RO.06 P 

Right Levee Station= 519.1 Elevation= 2080.72 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2080.41 Element 
Vel Head (ft) 0.04 Wt. n-Val 

Left OB Channel Right OB 
0.040 0.036 0.040 
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W.S. Elev (ft) 
Crit W.S. lftl 
E.G. Slope (ftlft) 0 . 0 0 0 5 8 1  
Q Total (cfs) 562.00  
Top Width (ft) 325.93  
vel Total (ftls) 1 . 2 7  
Max Chl o ~ t h  (ft) 4.43 
conv. TO& ICES) 23315.5  
Length Wtd. (ft) 81.84  
Min Ch El (ft) 2075.94  
Alpha 1 . 4 8  
Frctn Loss (ft) 
C & E LOSS (ft) 

Reach Len. (ft) 84.00  8 1 . 8 4  80 .00  
Flow Area ( sq f t) 217.68  61 .46  1 6 2 . 4 2  
Area (sq ft) 2 1 7 . 6 8  6 1 . 4 6  1 6 2 . 4 2  
Flow (cfs) 230.97  1 4 7 . 5 0  1 8 3 . 5 3  
Top Width (ft) 1 6 8 . 5 6  1 6 . 0 0  1 4 1 . 3 8  
Avg. Vel. (ftls) 1 . 0 6  2 . 4 0  1 . 1 3  
Hydr. Depth (ft) 1 . 2 9  3 .84  1 . 1 5  
conv. (cfs) 9 5 8 2 . 2  6 1 1 9 . 2  7 6 1 4 . 1  
Wetted Per. (ft) 1 6 9 . 6 3  1 6 . 2 0  1 4 2 . 2 0  
Shear (lblsq ft) 0.05  0 . 1 4  0 . 0 4  
Stream Power (lblft sl 0 . 0 5  0 . 3 3  0 . 0 5  
Cum Volume (acre-ft) 2 . 6 6  1 . 5 0  2 . 2 5  
Cum SA (acres) 3 . 6 2  0 . 8 8  3 . 1 4  

Note: Multiple critical depths were found at this location, The critical depth with the lowest, valid, 
energy was used. 

Profile #PF 1 

Pos Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ft) (ft) (cfs) isq ft) (ft) Conv Depth f t) Iftls) 

T.OB 10R.nO 1 6 2 . 0 0  6 . 9 6  1 3 . 2 8  27 .07  1 . 2 4  0 . 4 9  0 . 5 2  --- -.. - 

LOB 1 6 2 . 0 0  231 .00  1 0 8 . 6 8  9 8 . 6 0  65.93 1 9 . 3 4  1 . 5 1  1 . 1 0  
LOB 2 3 1 . 0 0  2 9 8 . 0 0  7 9 . 8 6  8 2 . 5 0  6 7 . 0 3  1 4 . 2 1  1 . 2 3  0 .97  
LOB 2 9 8 . 0 0  3 0 7 . 5 0  3 5 . 4 7  2 3 . 3 0  9 . 6 0  6 . 3 1  2.45 1 . 5 2  
Chan 3 0 7 . 5 0  3 1 0 . 7 0  2 2 . 1 3  1 1 . 0 7  3 . 2 4  3 . 9 4  3 . 4 6  2 . 0 0  
Chan 3 1 0 . 7 0  3 1 3 . 9 0  31 .09  1 2 . 5 5  3 . 2 2  5 .53  3 . 9 2  2 . 4 8  
Chan 3 1 3 . 9 0  317 .10  3 6 . 2 8  1 3 . 7 1  3 . 2 3  6 . 4 6  4 .28  2 .65  - 

8 Chan 3 1 7 . 1 0  3 2 0 . 3 0  3 3 . 0 8  1 3 . 0 2  3 . 2 5  5 . 8 9  4 . 0 7  2 .54  
9 Chan 3 2 0 . 3 0  3 2 3 . 5 0  2 4 . 9 1  1 1 . 1 3  3 . 2 6  4 .43  3 . 4 8  2 .24  
1 0  ROB 3 2 3 . 5 0  3 3 3 . 0 0  3 0 . 0 9  20 .73  9 .67  5 .35  2 .18  1 . 4 5  
11 ROB 3 3 3 . 0 0  426 .05  1 5 1 . 9 9  1 3 5 . 8 9  93 .69  2 7 . 0 4  1 . 4 6  1 . 1 2  
1 2  ROB 4 2 6 . 0 5  5 1 9 . 1 0  1 . 4 4  5 .80  3 8 . 8 4  0 . 2 6  0 .15  0 .25  

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. 
energy was used. 

CULVERT 

RIVER: Unnamed Central 
REACH: South RS: 0 . 3 3 9 4  

INPUT 
Description: Culvert No. 242,  in new subdivision 
Information obtained from 

field survey of culverts 
See Section C of TDN for SUvey Notes 
Distance from Upstream XS - 1 1 . 8  
DecklRoadway Width - - 6 2  
Weir Coefficient - - 2 . 6  
Upstream DecklRoadway Coordinates 

- 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

0 2 0 8 0 . 8 5  2074  1 5 0 . 2  2080 .16  2 0 7 4  306 .05  2 0 8 0 . 0 6  2 0 7 4  
3 2 7 . 0 6  2080 .05  2 0 7 4  7 5 0  2 0 8 0 . 9 5  2 0 7 4  

Ilostream Bridae Cross Section Data 
- L - ~ ~ ~ ~  ~ - 
Station Elevation Data n u =  9 7  

sril ~ l l m r  t n  Rlev Sea Elev Sta Elev Sta Elev 
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Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 . 0 4  80 .86  , 0 2 5  1 0 7 . 2 5  . 0 4  3 1 0 . 9 1  , 0 3 5  3 2 2 . 8 6  . 0 4  

Bank Sta: Left Right Coeff Contr. Expan 
3 0 7 . 5  323 .5  . 3  . 5  

Ineffective Flow n m =  3 
Sta L Sta R Elev Permanent 

0 1 6 2  2080.06  F 
~~~ ~~ 

333  738 .46  2 0 8 0 . 0 6  F 
Right Levee Station= 5 1 9 . 1  Elevation= 2 0 8 0 . 7 2  

Downstream DeckIRoadway Coordinates 
n m =  5 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

0 2080.85  2074 1 0 2 . 2  2 0 8 0 . 1 6  1 9 8 . 7  2080.06  2074 
2 1 9 . 7 1  2080.05  2074 612 .97  2 0 8 0 . 8 7  2074 

Downstream Bridge Cross Section Data 
Station Elevation Data n u =  7 7  

Sta 
0 

1 8 . 6  
5 1 . 7  

101 .12  
1 3 2 . 3 8  
1 8 1 . 7 2  
215 .96  
224.12 
255.37 

297 .4  
3 2 5 . 3 1  
3 8 4 . 2 6  
448 .98  
492 .68  
530 .94  
606.59 

Elev 
2 0 7 9 . 5  

2079.73  
2078.9 

2 0 7 7 . 3 1  
2 0 7 8 . 0 4  
2077.17  
2 0 7 4 . 9 1  
2 0 7 6 . 1 1  
2075.48  
2076.96  
2 0 7 6 . 6 4  
2078.22  
2077.69  
2074.96  
2 0 7 7 . 8 3  
2 0 7 8 . 2 3  

Sta Elev Sta 
1 1 . 8 8  
3 6 . 4 8  
7 4 . 4 7  
1 0 6 . 8  

1 7 0 . 8 5  
200 .14  

2 1 8  
2 4 3 . 9 6  
2 6 8 . 2 7  
305 .95  
344 .47  
405 .07  
471 .62  
5 1 0 . 9 2  
555 .77  

Elev 
2 0 7 9 . 8 1  
2 0 7 8 . 5 8  
2 0 7 7 . 8 7  
2 0 7 8 . 1 1  

Sta Elev 
1 3 . 6 9  2079.85  
4 2 . 4 9  2078.08  
76 .25  2077.37  

Sta 
16.23  

50 .6  
85 .9  

1 3 0 . 9 6  
172 .14  
210.53 

220 
249 .57  
2 7 8 . 4 5  
3 2 1 . 4 7  
379 .65  
436.54 
490 .29  
516 .54  

601 .8  

Elev 
2 0 7 9 . 8  

2 0 7 8 . 8 1  
2074.8  

2078.07  
2077.32  
2074.62  
2 0 7 5 . 5 1  
2 0 7 6 . 6 8  
2 0 7 7 . 4 2  
2 0 7 6 . 5 1  
2078.25  
2077.49  
2074.86  
2 0 7 7 . 6 7  
2 0 7 8 . 3 4  

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .025  1 6 . 2 3  .04 85 .9  .035  1 0 6 . 8  . 0 4  

Bank Sta: Left Right Coeff Contr. Expan. 
2 0 7  2 1 9  .3 .5  

Ineffective Flow n u =  3 
Sta L Sta R Elev Permanent 

0 6 8  2 0 7 7  F 
1 0 1  1 9 6  2 0 7 7  F 
2 3 0  612 .97  2077 F 

Right Levee Station. 3 7 9 . 6 5  Elevation= 2078.25  

Upstream Emhanhent side slope - - 0 horiz. to 1 . 0  vertical 
Downstream Embankment side slope - - 0 horiz. to 1 . 0  vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2079.5  

D 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 
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Number of Culverts = 1 

Culvert Name Shape Rise span 
Culvert #1 Circular 3 
FHWA Chart # 1 - Concrete P i ~ e  Culvert 
FHWA Scale # 2 - Groove end entrance with headwall 
Solution Criteria = Highest U.S. EG 
culvert Upstm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef 

10.8 64 ,013 ,013 0 .2 1 
Number of Barrels = 8 
UDstream Elevation = 2076.11 
Centerline Stations 

Sta. Sta. sta. sta. Sta. sta. Sta. Sta. 
184.8 188.8 192.8 196.8 310.1 314.4 318.7 323 

Downstream Elevation = 2076.05 
Centerline Stations 

Sta. Sta. sta. sta. sta. sta. Sta. Sta. 
79.9 83.9 87.9 91.9 202.75 207.05 211.35 215.65 

CULVERT OUTPUT Profile 

Q Culv Group (cis) 
# Barrels 
Q Barrel lcfsl 
E.G. US. Iftl . . 
w.s. us. (ft) 
E.G. DS (ft) 
W.S. DS (ft) 
Delta EG (ft) 
Delta WS Ift) 
E.G. IC lftl 
E.G. oc ifti 
Culvert Control 
Culv WS Inlet (ft) 
Culv WS Outlet (ft) 
Culv Nml DeDth if t) 
Culv Crt ~epth (ft) 

#PF 1 Culv Group: Culvert #1 

449.26 
8 

56.16 
2080.41 
2080.37 
2077.70 
2077.21 

2.71 
3.16 

2080.37 
2080.41 
Outlet 
2079.11 
2078.48 

3.00 
2.43 

Culv Full Len (ft) 19.62 
Culv Vel US (ftls) 7.94 
Culv Vel DS lft/sl 9.16 
Culv Inv El Up Iftl 2076.11 
C U ~ V  Inv El Dn (ft) 2076.05 
Culv Frctn Ls (ft) 0.43 
C U ~ V  Exit LOSS (ft) 2.09 
Culv Entr Loss (ft) 0.20 
Q Weir (cfs) 112.74 
Weir Sta Lft (ft) 134.67 
Weir Sta Rgt Iftl 496.18 
Weir Submerg 0.00 
Weir Max Depth (ft) 0.36 
Weir Avg Depth (ft) 0.25 
Weir Flow Area (sq ft) 81.99 
Min El Weir Flow (ft) 2080.06 

I Note: The normal depth exceeds the height of the culvert. The program assumes that the normal depth 
is equal to the height of the culvert. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.3316 

I 
INPUT 
Description: R.S. 0.3316 Irmn. Downstream Mountain Side Drive Culverts 
Imm. 

downstream of new culverts in new subdivision 
station Elevation Data num= 77 

Sta Elev sta Elev Sta Elev Sta Elev Sta 
0 2079.5 .39 2079.49 11.88 2079.81 13.69 2079.85 16.23 

18.6 2079.73 28.64 2079.3 36.48 2078.58 42.49 2078.08 50.6 
51.7 2078.9 52.12 2078.89 74.47 2077.87 76.25 2077.37 85.9 

101.12 2077.31 104 2077.72 106.8 2078.11 128.15 2078.06 130.96 
132.38 2078.04 153.21 2077.66 170.85 2077.35 171.73 2077.34 172.14 
181.72 2077.17 199.59 2076.9 200.14 2076.76 207 2075.35 210.53 
215.96 2074.91 217.07 2075.08 218 2075.22 219 2075.36 220 
224.12 2076.11 232.38 2077.32 243.96 2077.24 246.51 2077.21 249.57 
255.37 2075.48 261.62 2076.3 268.27 2077.5 269.29 2077.49 278.45 
297.4 2076.96 303.97 2076.79 305.95 2076.71 312.65 2076.39 321.47 
325.31 2076.64 342.02 2077.28 344.47 2077.37 372.14 2078.11 379.65 
384.26 2078.22 392.97 2078.02 405.07 2077.74 426.95 2077.24 436.54 
448.98 2077.69 467.56 2077.86 471.62 2077.75 482.23 2076.08 490.29 
492.68 2074.96 494.33 2075.2 510.92 2077.3 515.53 2077.61 516.54 
530.94 2077.83 550.87 2078.26 555.77 2078.44 584.13 2078.41 601.8 

Elev 
2079.8 
2078.81 
2074.8 
2078.07 
2077.32 
2074.62 
2075.51 
2076.68 
2077.42 
2076.51 
2078.25 
2077.49 
2074.86 
2077.67 
2078.34 



nlng's n Values nun= 4 
Sta n Val Ost: ..:;: 16.23 

Sta n Val Sta n Val 
.04 85.9 .035 106.8 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
207 219 255 248.3 244 .3 .5 

Ineffective Flow num= 3 
Sta L Sta R Elev Permanent 

0 68 2077 F 
101 196 2077 F 
230 612.97 2077 F 

Right Levee Station= 379.65 Elevation= 2078.25 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. Iftl 
E.G. slope'(ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (f t) 
Conv. ~otal (cfS) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Profile #PF 1 

2077.70 Element Left OB Channel Right OB 
0.48 Wt.n-Val. 0.037 0.040 0.040 

2077.21 ReachLen. (ft) 255.00 248.30 244.00 
2077.21 Flow Area (sq ft) 39.96 27.46 52.02 
0.013915 Area (sq ft) 39.96 27.46 52.02 
562.00 Flow lcfsl 179.57 207.58 174.85 
150.01 Top Wldth (ft) 51.69 12.00 86.31 
4.71 Avg. Vel. (ftls) 4.49 7.56 3.36 
2.59 Hydr. Depth (ft) 0.77 2.29 0.60 

4764.2 Conv. (cfs) 1522.3 1759.7 1482.2 
250.71 WettedPer. (ft) 52.37 12.12 86.78 
2074.62 Shear (lblsq ft) 0.66 1.97 0.52 

1.40 Streampower (lblfts) 2.98 14.88 1.75 
3.59 Cum Volume (acre-ft) 2.41 1.42 2.05 
0.02 Cum SA (acres) 3.40 0.85 2.93 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-section. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

Profile #PF 1 

Pos Left Sta Riaht Sta Flow Area W.P. Percent Hvdr Velocitv 

5 Chan 207.00 209.40 35.87 5.07 2.45 6.38 2.11 7.08 
6 Chan 209.40 211.80 48.51 6.05 2.43 8.63 2.52 R.07 ~~~~ ~~ ~ ~~ - - -  

7 Chan 211.80 214.20 46.92 5.91 2.40 8.35 2.46 7.95 
8 Chan 214.20 216.60 42.58 5.58 2.41 7.58 2.32 7.63 
9 Chan 216.60 219.00 33.70 4.86 2.43 6.00 2.03 6.93 
10 ROB 219.00 230.00 53.48 11.51 11.12 9.52 1.05 4.65 
11 ROB 230.00 304.83 67.22 22.07 40.20 11.96 0.55 3.05 
12 ROB 304.83 379.65 54.15 18.44 35.46 9.64 0.52 2.94 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued an with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

t :  Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
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energy was used. 

CROSS SECTION 

RIVER: unnamed Central 
REACH: South RS: 0.2845  

INPUT 
Description: R.S. 0 . 2 8 4 5  
Station Elevation Data num= 8 2  

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
0 2073 .09  7 . 6 7  2 0 7 3 . 0 2  31 .38  2072 .93  4 2 . 9 4  2 0 7 2 . 8 8  7 1 . 5 7  2072 .39  

79 .05  2072 .39  90 .03  2 0 7 2 . 0 5  97 .95  2070 .52  1 0 0 . 2 8  2 0 7 0 . 0 9  1 0 2 . 4 8  2069 .94  

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .04  1 0 0 . 2 8  ,035  1 6 7 . 8 3  , 0 5 8  1 8 2 . 3 7  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1 6 2 . 6  1 7 1  2 7 0  2 5 4 . 2 7  2 4 5  .3 .5  

Right Levee Station= 3 0 7 . 9 2  Elevation= 2 0 7 3 . 1  

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev ift) 
Crit W.S. (ft) 
E.G. Slope iftlft) 
Q Total (cfs) 
Top Width (it1 
Vel Total (ftls) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ftl 

Element -. 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsg ftl 
Stream power (lblft s) 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.035 

2 7 0 . 0 0  
6 3 . 6 6  
6 3 . 6 6  

3 8 7 . 0 2  
5 9 . 2 9  

6 . 0 8  
1 . 0 7  

3188.3 
59 .93  

0 . 9 8  
5 .94  
2 . 1 1  
3 . 0 8  

Channel 
0 . 0 4 0  

254 .27  
1 4 . 8 1  
1 4 . 8 1  
9 5 . 9 1  

8 . 4 0  
6 . 4 8  

Riaht OB 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued an with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. percent Hydr Velocity @ 
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ift) ift) 
1 LOB 65.04 97.56 

LOB 97.56 130.08 
LOB 130.08 162.60 
Chan 162.60 164.28 
Chan 164.28 165.96 
Chan 165.96 167.64 

7 Chan 167.64 169.32 

(cfs) isq ft) ift) Conv Depthlft) I 
9.10 3.08 5.1s 1 - 6 2  0.55 

8 Chan 169.32 171.00 
9 ROB 171.00 239.46 
10 ROB 239.46 307.92 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The Program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

! CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.2364 

INPUT 
Description: R.S. 0.2364 
Statlon Elevatron Data n u =  58 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Mannins's n Values nm= 4 . 
Sta n Val Sta n Val Sta n Val Sta n Val 
140 .04 146.41 .035 181.1 .058 212.32 .04 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr 
139.5 159.1 245 249.01 255 .1 

Right Levee Station= 328.25 Elevations 2068.51 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 
Vel Head (ft) 
W.S. Elev ift) 
Crit W.S. (ft) 
E.G. slopeift/ft) 
Q Total (cfsl 
Top Width iEt) 
vel Total iftls) 
Max Chl Dpth ift) 
Conv. ~otal icfs) 
Length Wtd. lft) 
~in-ch El (ft) 
Alpha 
Frctn Loss ift) 

UC-FINAL.REP 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. iftls) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetted Per. (ft) 
shear ilb/sg ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
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Channel Rioht OB 



C & E Loss (ft) 0 . 0 2  Cum SA (acres) 2 . 8 4  0 . 7 1  2 . 3 6  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. Percent Hydr Velocity 
(ftl (ft) Icfs) Isq ft) (ft) Conv Depthlft) Ift/s) 

LOB 83.60  1 3 9 . 5 0  53 .72  1 4 . 1 3  1 8 . 4 3  9 . 5 6  0 .77  3 . 8 0  
Chan 1 3 9 . 5 0  1 4 3 . 4 2  4 3 . 8 5  6 . 7 8  3 . 9 4  7 . 8 0  1 . 7 3  6 . 4 7  
Chan 1 4 3 . 4 2  1 4 7 . 3 4  61 .32  8 . 1 1  3 . 9 3  1 0 . 9 1  2 .07  7 . 5 6  

Warning: The energy ewation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0 . 1 8 9 2  

INPUT 
Description: R.S. 0 . 1 8 9 2  
Station Elevation Data num= 63 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
0 2 0 6 3 . 1 6  51 .25  2062 .67  5 3 . 6 5  2062 .45  62 .72  2061 .23  6 5 . 0 6  2 0 6 0 . 9 1  

6 5 . 5 4  2060 .86  6 6 . 9 3  2 0 6 0 . 9 6  80 .08  2 0 6 2 . 2 1  9 6 . 9  2 0 6 2 . 4 5  97 .93  2062 .49  
98 .9  2 0 6 2 . 4  1 1 4 . 9 1  2061 .17  1 2 7 . 9 4  2062 .75  1 2 8 . 9 7  2 0 6 2 . 9 1  1 3 0 . 2 9  2062 .87  

1 4 3 . 8 3  2 0 6 2 . 3 7  1 5 1 . 8 8  2 0 6 1 . 5 2  1 5 3 . 1 5  2 0 6 1 . 3 8  1 5 6 . 6 1  2061 .3  178 .64  2060 .76  
1 8 1 . 9 7  2060 .93  1 8 5 . 7 5  2060 .9  1 8 6 . 3 1  2 0 6 0 . 8 8  1 9 4 . 6 3  2060 .52  1 9 6 . 0 8  2 0 6 0 . 4 9  
1 9 7 . 0 7  2060.43 2 0 3 . 0 3  2060 .5  211 .58  2060 .7  2 1 2 . 3  2060 .67  212 .4  2060 .66  
2 1 3 . 9 3  2060 .6  2 2 4 . 8 2  2 0 6 0 . 3 2  229 .38  2 0 6 0 . 2  231 .3  2 0 6 0 . 5 3  2 3 1 . 5  2 0 6 0 . 5 7  

2 3 1 . 8  2060 .62  233 .32  2060 .88  2 3 9 . 7 3  2 0 6 2 . 6 1  252 .58  2 0 6 2  2 5 9 . 7 3  2061 .47  
2 6 5 . 6 6  2060 .62  267 .48  2 0 6 0 . 4 4  269 .64  2 0 6 0 . 8 1  2 8 7 . 2  2 0 6 2 . 3 8  3 0 2 . 1 3  2062 .52  
305 .64  2062 .47  3 0 6 . 9 6  2062 .62  3 0 7 . 5 7  2062 .65  313 .04  2062 .83  3 1 8 . 3 3  2 0 6 3 . 1 6  
3 4 3 . 7 9  2 0 6 4 . 5 3  3 5 0 . 3 1  2064 .88  356 .77  2064 .94  3 6 6 . 7 9  2065 .07  374 .52  2065 .09  
387.13 2064 .79  4 0 4 . 4 1  2063 .9  405 .97  2 0 6 3 . 8 1  406 .73  2063 .85  412 .43  2064 .08  
431 .72  2 0 6 4 . 9 5  4 3 7 . 1 2  2065 .16  4 4 2 . 1 5  2065 .29  

Manning's n Values numa 4 
Sea n Val Sta n Val Sta n Val Sta n Val 

0 .04  203 .03  .035 2 3 9 . 7 3  , 0 5 8  307 .57  .04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
2 1 2 . 3  2 3 1 . 8  1 7 0  1 7 4 . 9 7  1 8 2  .1 .3  

CROSS SECTION OUTPUT Profile #PF 1 



a .G. Elev ift) 2062.26  
el Head lft) 0.42 
.S. Elev ift) 2061.83  

Crit W.S. lft) 2061.83  
E.G. SlODe iftlft) 0.016390 
Q Total (~£5) 562.00  
Top Width ift) 1 4 6 . 1 1  
Vel Total (ftls) 4 . 6 6  
Max Chl Dpth ift) 1.63  
Conv. Total icfs) 4389.9  
Length Wtd. lft) 1 7 6 . 4 8  
Min Ch El ift) 2060.20  
Alpha 1 . 2 5  
Frctn Loss ift) 3 . 1 5  
C & E LOSS lft) 0 . 0 2  

Element Left OB 
Wt. n-Val. 0 . 0 3 9  
Reach Len. ift) 1 7 0 . 0 0  
Flow Area isq ft) 7 3 . 3 6  
Area isq ft) 7 3 . 3 6  
 low (cfs) 321.66  
Tap Width ift) 95.33  
~ v g .  Vel. iftls) 4.38  
Hydr. Depth ift) 0.77  
Conv. icfsl 2512.6  
Wetted Per. ift) 95.55  
Shear ilhlsq ft) 0.79  
stream Power ilblft s )  3.44  
Cum Volume (acre-ftl 1 . 6 2  
Cum SA (acres) 2.52  

Channel 
0.035  

Right OB 
0.052  

1 8 2 . 0 0  

Warning: The energy equation could not be halanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

  his may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Profile #PF 1 

Rlght Sta Flow Area W.P. Percent Hydr Veloclty 
ift) lcfs) l s q  ft) lft) Conv Depthift) iftls) 
84.92  25 .53  8 .87  1 7 . 9 7  4 . 5 4  0 .50  2 .88  

LOB 1 2 7 . 3 8  1 6 9 . 8 4  37 .27  1 1 . 8 4  20 .95  6.63 0 .57  3 .15  

Chan 227.90  2 3 1 . 8 0  41 .05  5 . 8 3  3 .94  7 .30  1 . 5 0  7.04 
ROB 2 3 1 . 8 0  273 .87  49 .06  1 7 . 3 8  24 .36  8.73 0 .72  2 . 8 2  
ROB 2 7 3 . 8 7  315 .94  3.44 2 . 3 2  7 .23  0 . 6 1  0 .32  1 . 4 8  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0 . 1 5 6 1  

INPUT 
Description: R.S. 0 . 1 5 6 1  
Station Elevation Data nun= 7 1  

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
0 2060.23  1 2 . 8 8  2 0 6 0 . 4 1  27 .76  2060.17  53.4 2059.69  66.72 2059.34  

7 6 . 0 6  2059.23  81 .85  2 0 5 8 . 3 1  86 .64  2057.29  92 .92  2057.64  1 0 1 . 8 9  2 0 5 8 . 2 1  
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Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 
0 .04 169.17 .035 210.94 .058 244.72 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
176 204.8 330 303.5 280 .1 .3 

Right Levee Station= 436.02 Elevation= 2059.26 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

Profile #PF 1 

2058.08 Element Left OB Channel Right OB 
0.36 Wt.n-Val. 0.037 0.035 0.040 

2057.73 Reach Len. (ft) 330.00 303.50 280.00 
2057.73 Flow Area (so ftl 4.88 24.20 90.40 . . 
0.019560 Area (sq ft) 
562.00 Flow (cfs) 
172.19 Top Width lft) 
4.70 A V ~ .  Vel. lftls) 
1.91 Hydr. Depth (ft) 

4018.4 Conv. (cfs) . . 
298.59 Wetted Per. lft) 23.73 28.83 120.15 
2056.65 Shear (lblsq ft) 0.25 1.03 0.92 

1.04 Stream Power (lblft s) 0.54 5.42 4.30 
2.32 Cum Volume (acre-ft) 1.47 0.87 1.13 
0.07 Cum SA (acres) 2.29 0.50 1.73 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional crass sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

POS Left Sta 
(ft) 

LOB 70.40 
LOB 105.60 
LOB 140.80 
Chan 176.00 
Chan 181.76 
Chan 187.52 
Chan 193.28 
Chan 199.04 
ROB 204.80 
ROB 281.87 
ROB 358.95 

Right Sta Flow 
(ft) (cfs) I 
105.60 4.05 
140.80 
176.00 6.52 

Area W.P. percent Hydr Velocity 
sq ft) (ft) Conv Depth ( f t ) (ftls) 
2.14 9.72 0.72 0.22 1.90 

Warnino: The enerav eouation could not be balanced within the sr~ecified number of iterations. The - -A . 
nrnoram used critical deoth for the water surface and continued on with the calculations. =..=.-.. ..-.--- ~- - -~~ ~ ~ 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
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This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.0986 

INPUT 
Description: R.S. 0.0986 
Station Elevation Data num= 86 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-50 2052.5 -16.53 2052.11 11.12 2051.74 5.71 2050.5 11.18 2050.78 

25.35 2051.49 25.77 2051.49 37.06 2051.45 41.53 2051.4 49.68 2051.47 
52.92 2051.5 54.94 2051.3 59.42 2051.63 70.8 2051.52 80.83 2052.39 

~ ~ ~ - -  . 
376.28 2052.79 376.52 2052.8 399.42 2053.71 411.54 2054.38 431.81 2053.91 
457.19 2053.55 460.27 2053.7 492.57 2055.78 496.46 2055.91 501.8 2055.87 
511.89 2055.84 539.68 2054.83 541.56 2054.75 541.82 2054.75 544.81 2054.25 
559.68 2051.74 563.47 2052.09 584.16 2053.61 596.83 2052.66 600.36 2052.47 
604.22 2052.34 617.43 2051.77 624.89 2052.76 629.58 2053.48 634.04 2053.76 * 644.6 2054.26 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-50 .04 169.69 ,035 211.11 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
168.8 201.5 233.04 233.04 233.04 . I  7 

Left Levee Station= 152.15 Elevation= 2052.36 
Right Levee Station= 496.46 Elevation= 2055.91 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head lftl . . 
W.S. Elev (ft) 
Crit W.S. Ift) 
E.G. Slope (fttft) 
Q Total (cfs) 
Tap Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (£t) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E LOSS (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.040 0.035 0.039 
Reach Len. (ft) 233.04 233.04 233.04 
Flow Area (sq ft) 131.35 51.98 61.14 
Area (sq ft) 131.35 51.98 61.14 
Flow (c~s) 256.71 192.60 112.70 
Top Width (f t) 181.76 32.70 111.18 
Avg. Vel. (ftls) 1.95 3.71 1.84 
Hydr. Depth (ft) 0.72 1.59 0.55 
Conv. (cfs) 3992.4 2995.3 1752.7 
Wetted Per. (ft) 182.28 32.73 111.30 
Shear (lblsq ft) 0.19 0.41 0.14 
Stream Power (lhlft s)  0.36 1.52 0.26 
Cum Volume (acre-ft) 0.95 0.60 0.65 
Cum SA (acres) 1.51 0.29 0.99 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section 

This may indicate the need for additional cross sections. 
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Warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS Left Sta Right sta Flow Area W.P. Percent Hydr Velocity 
(ftl (ft) Lcfsl ( s s  ft) (ft) Conv Depth (f tl (ft/sl 
-50.00 -9.57 4.63 6.09 28.46 0.82 0.21 0.76 
-9.57 30.86 128.23 51.44 40.50 22.82 1.27 2.49 
30.86 71.29 68.92 35.43 40.46 12.26 0.88 1.95 

LOB 
LOB 
LOB 
LOB 
LOB 
LOB 
Chan 
Chan 
Cban 
Chan 
Chan 
ROB 
ROB 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
oroaram used critical deoth for the water surface and continued on with the calculations. "~ 

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

CROSS SECTION 

RIVER: Unnamed Central 
REACH: South RS: 0.0545 

INPUT - - 

Description: R.S. 0.0545 
Station Elevation Data 

Sta Elev sea 
-210 2048.2 -186.01 

-170.03 2048.09 -163.24 
-140.05 2048.05 -137.89 

num= 
Elev 

2048.39 
2047.94 
2048.66 
2045.83 
2046.83 
2047.28 
2047.28 
2048.89 
2047.39 
2045.1 

91 
sta 

-183.91 
-155.11 
-134.7 
-83.49 
-46.88 
-16.1 
18.34 
75.23 
114.81 
142.24 

Elev 
2048.33 
2047.96 
2048.56 
2047.15 
2046.65 
2046.55 
2047.57 
2049.5 
2047.45 
2045.47 

sta 
-177.71 
-148.98 
-116.5 
77.03 
-41.51 
-8.64 
31.53 
77.1 

123.76 
151.44 

Elev 
2048.11 
2047.06 
2047.55 
2047.66 
2046.99 
2046.94 
2048.12 
2049.45 
2046.07 
2045.83 

sta 
-174.86 
-145.59 
-113.45 
-71.3 
-36.59 

0 
54.23 
80.01 
124.8 
152.3 

Elev 
2048.1 
2046.41 
2047.47 
2047.77 
2047.3 
2046.99 
2049.07 
2049.01 
2045.91 
2045.96 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
-210 .04 86.39 ,035 151.44 .04 
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k Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1 2 4 . 8  1 5 2 . 3  2 0 0  2 0 7 . 6 6  2 2 0  .1 .3 

ht Levee Station= 3 5 9 . 0 1  Elevation= 2050.54  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
i W lftl 

2 0 4 7 . 7 6  Element Left OB Channel Right OB 
0.35  Wt.n-Val. 0 . 0 3 9  0 .035  0 .040  

2 0 4 7 . 4 1  Reach Len. lftl 200.00  207 .66  220 .00  
2 0 4 7 . 4 1  Flow Area (sa ftl 63.39  53 .46  40.03 ..-. 

E.G. Slope (ftlftl 0.008148 Area (sq ftl 
Q Total (cfsl 562.00  Flow (cfsl 
Top Width (ftl 231.20  Top Width (ftl 
Vel Total (ftlsl 3 . 5 8  Avg. Vel. (ftlsl 
Max Ch1 mth (ftl 2 . 3 1  Hydr. Depth (ftl 
Conv. Total (cfsl 6 2 2 6 . 1  Conv. (cfs) 
T.enoth Wtd. Lft) 208.14 Wetted Per. (ftl 

d -~~ ~ ~ . 
Min Ch El (ftl 
Alpha 
Frctn Loss lftl 
C & E LOSS (ftl 

2045.10  Shear (lblsq ftl 0.25 0 . 9 9  0 .26  
1 . 7 5  Stream Power (lblft sl 0.60  5 .86  0 .60  
0.52 Cum Volume (acre-ftl 0.43 0 . 3 2  0 .38  
0 .08  Cum SA (acres) 0.68  0 . 1 3  0 .49  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

Profile #PF 1 

POS Left Sta Right Sta Flow Area W.P. percent Hydr Velocity 
(ftl (ft) (cfsl (sq ftl Lft) Conv Depth(ft1 (ftls) 

LOB - 2 1 0 . 0 0  1 4 3 . 0 4  9 . 6 1  4 . 3 1  8 . 5 3  1 . 7 1  0.52 2 . 2 3  
LOB - 1 4 3 . 0 4  7 6 . 0 8  7 7 . 9 3  26 .24  3 3 . 8 7  1 3 . 8 7  0 .78  2 .97  
LOB -76 .08  - 9 . 1 2  3 5 . 9 2  1 8 . 5 1  4 5 . 2 6  6 .39  0 . 4 1  1 . 9 4  
LOB -9 .12  57 .84  1 1 . 2 6  6.94 22 .23  2 .00  0 . 3 1  1 . 6 2  
-.- . .- -- 

Chan 1 2 4 . 8 0  1 3 0 . 3 0  62 .38  10 .62  5 .56  1 1 . 1 0  1 .93  5 .87  
Chan 1 3 0 . 3 0  1 3 5 . 8 0  79 .15  1 2 . 2 0  5 .50  1 4 . 0 8  2 .22  6 . 4 9  
Chan 1 3 5 . 8 0  1 4 1 . 3 0  69 .54  1 1 . 2 9  5 .50  1 2 . 3 7  2 .05  6 . 1 6  
Chan 1 4 1 . 3 0  1 4 6 . 8 0  59 .52  1 0 . 2 8  5 .50  1 0 . 5 9  1 .87  5 . 7 9  
Chan 1 4 6 . 8 0  1 5 2 . 3 0  4 7 . 3 8  9 .06  5 . 5 1  8.43 1 .65  5 .23  
ROB 1 5 2 . 3 0  2 2 1 . 2 0  49 .27  1 6 . 5 3  1 9 . 8 5  8.77 0 .88  2 .98  
ROB 221.20  2 9 0 . 1 1  4 3 . 2 8  23 .50  58 .08  7 .70  0.40 1 . 8 4  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft ( 0 . 3  ml. between the current and previous cross section. 

This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there is 
not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 
surface was used. 

PAGE 
8 9  



RIVER: Unnamed Central 
REACH: South RS: 0 . 0 1 5 1  

INPUT 
Description: R.S. 0 . 0 1 5 1  - Farthest Downstream in model 
I-. upstream of Cave 

Creek Road 
Station Elevation Data nun= 68 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2044.38  4 . 8 1  2 0 4 4 . 3 8  1 0 . 4 1  2044.35  15 .7  2044.24  2 8 . 4 8  2 0 4 3 . 9  

4 1 . 2 1  2044.19  5 9 . 6 7  2 0 4 4 . 4 3  66 .19  2044.39  8 0 . 9 1  2 0 4 4 . 4 1  8 9 . 2 7  2044.75  
9 4 . 5  2044.72  1 1 5 . 4 8  2 0 4 4 . 2 2  1 2 2 . 2 8  2044.27  128 .79  2044.13 1 4 2 . 2 3  2044.02  

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

0 . 0 4  2 2 9 . 4 4  ,035  312 .35  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
247.3  272 .8  0 0 0 .1 . 3  

Right Levee Station= 417.25 Elevation= 2 0 4 6 . 1  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ftl . . 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Profile #PF 1 

Element' Left OB Channel 
Wt. n-Val. 0 . 0 3 9  0 .035  
Reach Len. (ft) 
Flow Area lsa ftl 124.13  80 .07  
Area (sq ft) 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ft/s) 
H~dr. Deuth (ft) 
cbnv. (cis, 4 7 3 3 . 6  7 2 7 9 . 1  
Wetted Per. (ft) 1 7 2 . 1 0  25 .56  
shear (lblsg ft) 0.05  0.23 
stream Power (lb/ft s) 0.07 0 .74  
Cum Volume (acre-ftl 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth 

surface was used. 

Profile #PF 1 

POS Left Sta Riaht Sta Flow Area W.P. . --  - 

(ft) (£;I (Cf.51 (ss ftl (ftl 
LOB 0 . 0 0  49 .46  8.84 1 7 . 3 1  4 9 . 6 2  
LOB 49.46  98 .92  1 .23  4 .57  34 .40  
LOB 98.92  1 4 8 . 3 8  11 .54  1 9 . 7 1  46 .08  
LOB 1 4 8 . 3 8  1 9 7 . 8 4  103 .80  57 .03  2 4 . 3 1  
-.- - -  ~-~ 

Chan 2 4 7 . 3 0  252 .40  47 .99  1 5 . 5 6  5 . 1 1  
Chan 2 5 2 . 4 0  257 .50  47 .56  1 5 . 4 8  5 . 1 1  
Chan 2 5 7 . 5 0  262 .60  49 .76  1 5 . 8 9  5.10 
Chan 262.60  267 .70  52.82 1 6 . 4 7  5.10 

1 0  Chan 267.70  2 7 2 . 8 0  53 .68  1 6 . 6 7  5.13 
11 ROB 272.80  3 2 0 . 9 5  86 .45  55 .66  48.44 
1 2  ROB 320.95  369 .10  52 .30  4 3 . 9 5  48 .15  

Right OB 
0 . 0 3 7  

with the lowest, valid, water 

Percent Hydr velocity 
Conv Depth(£ tl (ft/sl 
1.57  0 .35  0 . 5 1  
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I 
13 ROB 369.10 417.25 7.69 9.60 19.06 1.37 0.50 0.80 

. . .  Warnlna: Dlvxded flow com~uted for this cross-section - - 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water 

surface was used. 

SUMMARY OF MANNING'S N VALUES 

River:unnamed Central 

Reach River Sta. nl n2 n3 n4 n5 n6 n7 n8 

North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 

Culvert 
.032 .025 .035 .04 

North 
North 
North 
North 
North 
North 
North 
North 
North 
North 

0.4484 .04 .058 .04 ,035 .04 
0.4415 Culvert 

North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
South 
South 
South 
South 

Lat Struct 
.04 

South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 

~ ~ 

,032 
Culvert 

.04 

.04 

.04 

0 
South 
South 
South 
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South 
south 
South 
south 
South 
South 

Culvert 
.025  .04 ,035  .04 

.04 .035  ,058  . 0 4  

. 0 4  ,035  ,058  .04 

.04 ,035  , 0 5 8  . 0 4  

.04 .035  ,058  .04 

.04 ,035  . 0 4  

.04 ,035  .04 

. 0 4  .035  .04 

South 
South 
South 
South 
South 
South 
South 

1 SUMMRRY OF REACH LENGTHS 

/ River: Unnamed Central 

1 Reach River Sta. Left Channel Right 

North 
North 
North 
North 
North 

I North 
North 
North 

1 North 
Culvert 

1 2 5  1 3 3 . 6 3  1 4 0  
159 .74  159 .74  159 .74  

North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
south 
South 
South 

Culvert 
1 5 5  1 5 1 . 5 4  1 5 0  

1 0 1  
Lat Struct 

1 8 5  
South 
South 
South 
South 
South 
South 
South 
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South 

uth 
South 
South 
South 
South 
South 

0 . 6 8 3 5  9 4 . 2 9  94 .29  94 .29  
0 .6750 Culvert 
0.6656 1 1 2  1 0 8 . 6 1  1 0 5  
0 .6450 2 0 0  210 .22  2 2 2  

South 0.4343 222 .33  222 .33  2 2 2 . 3 3  
South 
South 
South 
South 
South 
South 

84 
Culvert 

255 
270 
2 4 5  

South 
South 
South 
South 
South 

SUMMARY OF CONTRACTION RND EXPANSION COEFFICIENTS 
River: Unnamed Central 

Reach River Sta. Contr. Expan 

North 
North 
North 
North 

orth 
North Culvert 

.3  

.3  

.1 

North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 
North 

. 3  
Culvert 

. 3  

.3 

.1 

North 0.1625 .1 .3  
North 
North 
North 
North 
North 

0.0146 .1 .3  
0 .8919 .1 .3  
0 .880  Let Struct 
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South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 
South 

ERRORS 
Errors 

River: 

0.6750 Culvert 

. 3  

.3 
Culvert 

. 3  

.3  

WARNINGS AND NOTES 
Warnings and Notes for Plan : Plan 0 2  

Unnamed Central Reach: South RS: 0.8919 Profile: PF I 
Warning:The energy equation could not be balanced within the specified number of iterations. The program use? 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1 . 0  ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warnina:Durino the standard s t e ~  iterations. when the assumed water surface was set esual to critical depth. ~ ~~ - 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.880  Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0 . 8 7 1 7  Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The Program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
warnins:~he'enerw loss was greater than 1 . 0  ft (0 .3  m). between the current and previous cross section. This . .. 

may indicate 
the need for additional cross sections. 
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Warning:During the standard step iterations, when the assumed water sur'face was set equal to critical depth. 
the calculated 

water surface came hack below critical depth. This indicates that there is not a valid suhcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

energy was used. 
River: Unnamed Central Reach: South RS: 0.8382 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warnina:Divided flow com~uted for this cross-section. 

I 
- 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 
greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

I indicate the need for additional cross sections 

I Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came hack below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface Was 
used. 

River: Unnamed Central Reach: South RS: 0.8110 Profile: PF 1 
Warning:The energy equation could not he balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy losswas greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.7910 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid suhcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.7656 Profile: PF 1 

Warning:The energy equation could not he balanced within the specified number of iterations. The program 
selected the water 

surface that had the least amount of error hetween computed and assumed values. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 St (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.7472 Profile: PF 1 

Warning:The energy equation could not he balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
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Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 
greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.7248 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.7028 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section, This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 

0 
program defaulted to critical depth. 

River: Unnamed Central Reach: South RS: 0.6835 Profile: PF 1 
Warning:During subcritical analysis, the water surface upstream of culvert went to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

energy was used. 
River: unnamed Central Reach: South RS: 0.6750 Profile: PF 1 

Warning:During subcritical analysis, the water surface upstream of culvert went to critical depth. 
River: Unnamed Central Reach: South RS: 0.6656 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for ths water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location, The critical depth with the lowest. valid. 

energy was used. 
River: Unnamed Central Reach: South RS: 0.6450 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued an with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set. equal to critical depth, 
the calculated 



water surface came back below critical depth. This indicates that there is not a valid subcritical 
swer. The a program defaulted to critical depth. 
er: Unnamed Central Reach: South RS: 0.6052 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.5671 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: unnamed Central Reach: South RS: 0.5223 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. e This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was 
used. 

River: Unnamed Central Reach: South RS: 0.4880 Profile: PF 1 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was 

used. 
River: Unnamed Central Reach: South RS: 0.4631 Profile: PF 1 

Warning:The energy equation could not he balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.4343 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
e t i c a l  depth 

for the water surface and continued on with the calculations. 
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Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: South RS: 0.3922 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified nwnber of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional crass sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was 

used. 
River: Unnamed Central Reach: South RS: 0.3471 Profile: PF 1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 
River: Unnamed Central Reach: South RS: 0.3394 Profile: PF 1 Culv: Culvert #1 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal depth is 
equal to the height 

of the culvert. 
River: Unnamed Central Reach: South RS: 0.3316 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program u 
crj  tical denth - - - -  -L  .. 

for the water surface and continued on with the calculations. 
Warning:Divided flaw computed for this cross-section. 
Warning:The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. 

energy was used. 
River: Unnamed Central Reach: South RS: 0.2845 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

mav indicate ~. 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was 
used. 

River: Unnamed Central Reach: South RS: 0.2364 Profile: PF 1 
warnincr:~he enerw emation could not be balanced within the s~ecified number of iterations. The Program used . -- - 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
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I Warn1ng:The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous cross sectlon. Thls 

I. may indicate 
the need for additional cross sections. 

Warnin0:During the standard step iterations, when the assumed water surface was set eciual to critical denth, 

I the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

I answer. The 
program defaulted to critical depth. 

~ote: ~ultiple critical depths were found at this location. The critical depth with the lowest, valid, 

I water surface was 
used. 

River: unnamed Central Reach: South RS: 0.1892 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used ( critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, I the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

River: Unnamed Central Reach: South RS: 0.1561 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

Note: Xultiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was 

used. 
River: Unnamed Central Reach: South RS: 0.0986 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical devth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio lupstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was 

used. 
River: Unnamed Central Reach: South RS: 0.0545 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number a£  iterations. The program used 
critical de~th 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional cross sections. 
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Warnino:The enerw loss was qreater than 1.0 ft (0.3 ml. between the current and Drevious cross section. This - *  

m y  indicate 
. 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
Drooram defaulted to critical deDth. 

Note: Multiple critical depths were faind at this location. The critical depth with the lowest, valid, 
water surface whs 

used. 
River: Unnamed Central Reach: South RS: 0.0151 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. 

water surface was 
used. 

River: Unnamed Central Reach: North RS: 0.8848 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional 

cross Sections. 
WarningzThe energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The .-. . . . . 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was 
used. 

River: unnamed Central Reach: North RS: 0.8582 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program use 

critical depth 
for the water surface and continued on with the calculations. 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

River: Unnamed Central Reach: North RS: 0.8342 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.8062 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This --  

m y  indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 

UC-FINAL.REP PAGE 
100 



River: Unnamed Central Reach: North RS: 0.7874 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

ltlcal depth e- for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:IXlring the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: Worth RS: 0.7698 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional 

crass sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 
River: Unnamed Central Reach: North RS: 0.7490 Profile: PF 1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
enerm was used. 
ver: Unnamed Central Reach: North RS: 0.7352 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used - 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional 

cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Manning's n values were composited to a single value in the main channel. 

River: Unnamed Central Reach: North RS: 0.7098 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  his 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was 
used. 

River: Unnamed Central Reach: North RS: 0.6796 Profile: PF I 
Warning:The energy equation could not be balanced within the specified number of iterations. The program 

elected the water 
surface that had the least amount of error between computed and assumed values. 
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Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 0 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

River: unnamed Central Reach: North RS: 0.6530 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 
may indicate 

the need for additianal cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical 

answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was 

used. 
River: Unnamed Central Reach: North RS: 0.6303 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need far additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came heck below critical depth. This indicates that there is not a valid subcritical 
answer. The ...~ - - ~ -  

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.5956 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program us & - 
critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.5545 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid suhcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed central Reach: North RS: 0.5365 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued an with the calculations. 
Warning:The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross section. This 

may indicate 
the need far additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid suhcritical 
answer. The 0 
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1 program defaulted to critical depth. 
River: unnamed Central Reach: North RS: 0.5260 Profile: PF 1 

WarningzThe energy equation could not be balanced within the specified number of iterations. The program used 
ar i  tical deoth 

A~ - 

for the water surface and continued on with the calculations. 
War2ing:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Manning's n values were cornposited to a single value in the main channel. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was 
used. 

River: unnamed Central Reach: North RS: 0.5133 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.4732 Profile: PF 1 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 
greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Unnamed Central Reach: North RS: 0.4575 Profile: PF 1 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 
greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Unnamed Central Reach: North RS: 0.4484 Profile: PF 1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 
River: Unnamed Central Reach: North RS: 0.4415 Profile: PF 1 Culv: Culvert X1 

Note: Culvert critical depth exceeds the height of the culvert. 
River: Unnamed Central Reach: North RS: 0.4326 Profile: PF 1 

Warning:The energy ewation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional 

cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

energy was used. 
River: Unnamed Central Reach: North RS: 0.4039 Profile: PF 1 

Warning:Tbe energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
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River: Unnamed Central Reach: North RS: 0.3840 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This 
a 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.3583 Profile: PF 1 

Warning:The energy emation could not be balanced within the specified m~mber of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: unnamed Central Reach: North RS: 0.3322 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, II) - 

water surface was 
used. 

River: Unnamed Central Reach: North RS: 0.3036 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on wlth the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed watsr surface was set equal to critical depth. 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.2756 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warnin0:The enerw loss was greater than 1.0 ft 10.3 m). between the current and previous cross section. This .. 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth. 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was 
used. 

River: Unnamed Central Reach: North RS: 0.2529 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program 

selected the water 
surface that had the least amount of error between computed and assumed values. 
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Warn1ng:The conveyance ratio (upstream conveyance dlvided by downstream conveyance1 is less than 0.7 or 
than 1.4. 

  his may indicate the need for additional cross sections. 
Warninq:The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross section. This 

~ - 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.2185 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was 
used. 

River: Unnamed Central Reach: North RS: 0.1625 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 
may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated m! water surface came back below critical depth. This indicates that there is not a valid subcritical 
swer. The - 

program defaulted to critical depth. 
Note: Manning's n values were composited to a single Value in the main channel. 

River: Unnamed Central Reach: North RS: 0.1364 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used 

critical depth 
for the water surface and continued on with the calculations. 

Warning:The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for additional 
cross sections. 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 
greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross sectioli. This 

may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
Note: Manning's n values were composited to a single value in the main channel. 

River: Unnamed Central Reach: North RS: 0.1061 Profile: PF 1 
Warning:The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for additional 

cross sections. 
River: Unnamed Central Reach: North RS: 0.0866 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program used 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This 

mav indicate 
the need for additional crass sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical degth, 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
swer. The 
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program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.0663 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program use 
critical depth 

for the water surface and continued on with the calculations. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional 

cross sections. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 

greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, 
the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical 
answer. The 

program defaulted to critical depth. 
River: Unnamed Central Reach: North RS: 0.0390 Profile: PF 1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or 
greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface Was 
used. 
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HEC-RAS Model Summary Tables 

Unnamed Central Tributary to Cave Creek 
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HEC-RAS: 

Unnamed Central Tributary to Cave Creek - 
Diversion Branch 
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HEC-RAS Version 3.1.1 May 2003 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(9161 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX ~~~~~~~~~~~ ~ 

X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: UC Trib to Cave Creek - Diversion PAW 
Project File : UCdiv-Final.prj 
Run Date and Time: 03/25/2004 12:35:06 PM 

Project in English units 

Project Description: 
Diversion off of Unnamed Tributary to Cave Creek 
Diversion of 663 cfs due to 
overtopping at Los Reales Drive into this model 
Prepared by CH2M HILL for the 
~lobd conti-01 District of Maricopa County 
Contract No. FCD 
2000C037. 

e Topographic Mapping Source: Flown and Mapped by M&B Aerlal, Flight 
Date: 8/2/2001 
2' Contour Interval. Datum: NAD 83/NGVD29 from GDACS Control 
Network (established and maintained by MCDOTI 
Discharge lnfomation obtained 
from the Carefree Drainage Master Plan Final Data Collection Report, dated 
November 2002 (addendum February 2003). 
Upstream limit of model = diversion 
from Unnamed Central Tributary 
Downstream limit of model = limit of available 
topographic mapping 

PLAN DATA 

Plan Title: Plan 01 
Plan File : C:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\UCdiv-Final.pO1 

Geometry Title: UC Trib to Cave Creek - Diversion Branch 
Geometry File : C:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\UCdiv-Final.gO1 

Flow Title : Flow Data 
Flow File : C:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\UCdiv-Final.fO1 

Plan Sunmary Information: 
Number of: Cross Sections = 10 Mulitple Openings = 0 

Culverts = 0 Inline Structures = 0 
Bridges = 0 Lateral Structures = 0 

Computational Information 
Water surface calculation tolerance = 0.01 

e Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
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Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Convevance Calculation Method: At breaks in n values onlv 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow 
Flow 

Title: 
File : 

Flow Data 
c:\Carefree\HEC-RAS Flow 

Flow Data (cfsl 

River Reach 
UC-div Main 
UC-div Main 

Boundary conditions 

River Reach Profile 

UC-div Main PF 1 

Downstream 

Critical 

Upstream 

Critical 

GEOMETRY DATA 

Geometry Title: UC Trib to Cave Creek - Diversion Branch 
Geometry File : C:\Carefree\HEC-RAS Files\Updated Flow (3-20-04)\UCdiv-Final.901 

CROSS SECTION 

RIVER: UC-div 
REACH: Main RS: 0.1797 

INPUT 
Descrigtion: R.S. 0.1797 
includes Supplemental Ground Sunrey 
station Elevation Data n m =  58 

Elev Sta Elev Sta Elev Sta 
0 2118.4 .55 2118.15 .77 

1.23 2118.18 18.43 2118.08 26.49 
56.41 2117.63 62.03 2117.49 71.71 
93.7 2117.24 98.44 2117.24 99.59 

Elev Sta Sta 
.89 

Elev 
2118.19 

Manning's n Values n m =  2 
sea n Val Sta n Val 
0 ,032 200.48 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
199 233 119.95 119.95 119.95 .1 .3 

CROSS SECTION 

UCDIV-FINAL.PRJ PAGE 
2 



RIVER: UC-div 
REACH: Main RS: 0.1569 * TNPm 
Description: R.S. 0.1569 
Includes Supplemental Ground Survey 
Station Elevation Data n m =  72 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-220 2116.5 -99.45 2114.46 -81.85 2114.63 -76.92 2114.75 -60.87 2115.39 

-57.79 2115.22 -56.09 2115.27 -52.76 2114.96 -51.63 2115.07 -45.08 2115.65 
-43.51 2115.48 -38.09 2114.84 -32.99 2114.57 -23.59 2115.11 -13.47 2115.92 

-13.4 2115.92 -13 .36  2115.93 0 2115.55 5.06 2115.41 8 . 1 1  2115.37 
17.37 2115.36 20.48 2115.24 43.37 2114.97 46.29 2114.91 47.15 2114.87 
49.14 2114.81 52.54 2113.73 56.68 2112.58 58.63 2112.55 62.84 2113.7 
64.94 2113.2 67.63 2112.68 78.32 2114.61 80.12 2114.84 102.01 2114.82 

110.82 2115.02 117.67 2115.18 122.85 2115.02 125.82 2115.13 130.01 2115.2 

Manning's n Values n m =  5 
Sta n Val Sta n Val Sta n Val sea n Val sta n Val 

-220 .04 -23.59 ,032 117.67 ,025 267 .032 316 .01  .025 

sank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
267 317 145 149.51 155 .1 .3 ~~ ~ 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

3 2 1  375.07 2117 T 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
152 260 2117 357 376 2117 

CROSS SECTION 

RIVER: UC-div 
REACH: Main RS: 0.1286 

INPUT 
Description: R.S. 0.1286 
Includes Supplemental Ground Survey 
Station Elevation Data n m =  112 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-220 2112.7 -218.73 2112.67 -214.31 2112.53 -207.79 2112.33 - 1 9 8 . 1  2112.06 

-196.92 2112.01 1 9 3 . 6 8  2111.91 -192.77 2111.86 1 8 2 . 8 9  2111.48 -181.58 2111.43 
-181.21 2111.42 -171.81 2111.2 -156.82 2110.33 -155.2 2111.18 -152.14 2111.22 
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Manning's n Values n m =  5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
-220 .04 -139.27 ,025 -67.34 ,032 62.67 ,032 122.5 ,032 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
295 345 57.44 57.44 57.44 .1 .3 

Ineffective Flow n u =  1 
Sta L sea R Elev Permanent 
373 405169 2113 T 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

68 113 2113 

CROSS SECTION 

RIVER: UC-div 
REACH: Main RS: 0.1177 

INPUT 
Description: R.S. 0.1177 
Includes Supplemental Ground Survey 
Station Elevation Data n m =  110 

sta Elev Sta Elev Sta Elev Sta Elev sea Elev 
-210 2110.55 -197.49 2110.71 -189.13 2110.78 -177.29 2109.6 -163.78 2107.75 

Manning's n Values num= ' 5 
sta n Val sea n Val Sta n Val Sta n Val Sta n Val 
-210 .04 -189.13 .025 -88.25 .04 0 ,025 132.93 ,032 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
335 342 48.5 48.5 48.5 .1 .3 

Ineffective Flow n m =  1 
sta L sta R Elev Permanent 
362 467.54 2112 T 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 
52.9 114.4 2113 

CROSS SECTION 

RIVER: UC-div 
REACH: Main RS: 0.1085 

INPIJ'S 
Description: R.S. 0.1085 
Includes Supplemental Ground Survey 
Station Elevation Data num= 114 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2110.22 25 .64  2110.42 28.18 2110.4 30 .08  2110 .41  31 .42  2110.39  

36 .37  2109.76  4 3 . 2 1  2108.28  50.17 2109.43  53.33 2110.03  57 .22  2110.43 
59 .8  2110.57  6 1 . 1 1  2110.79  71.82 2110 .81  75 .87  2110.79  76 .47  2110.78  

Manning's n Values n m =  11 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .04  28 .18  ,025 120 .47  .04 2 1 6 . 4 1  .025 257.36  .04 
303.86 ,025 394.55  ,032 498.34  ,025 530.59  .04  551.36  .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
535 542 50.3 50.3 50.3 .1 .3 

Blacked Obstructions n m =  1 
Sta L Sta R Elev 

564 653 2113 

CROSS SECTION 

RIVER: UC-div 
REACH: Main RS: 0.0990 

INPUT 
Description: R.S. 0.0990 
Includes Supplemental Ground Survey 
Station Elevation Data n m =  1 2 3  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-240 2108 .77  -231.59 2108.68  2 2 5 . 9 6  2108.71  -219 .19  2108.88  -202 .71  2108.59  

-202.59 2108.54  -198 .65  2107.98  -195.65  2108.42 1 9 1 . 6 4  2109.06 -190.22  2109.08  
-182 .21  2109.76 1 7 4 . 9 1  2109.81  -168.18  2109.77 -160.51  2109.63 -156.91  2109 .6  
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Manning's n Values nun= 11 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

-136.73 .04 -120.17 ,032 -74.51 .04 0 .04 11.63 .025 

Bank sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
391 398.5 114.65 114.65 114.65 .1 .3 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

2 0 110 2106 410 480 2106 

e CROSS SECTION 

RIVER: UC-div 
REACH: Main RS: 0.0495 

INPUT 
Description: R.S. 0.0495 
Includes Supplemental Ground Survey 
Station Elevation Data n m =  130 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-220 2102.09 -207.95 2102.14 -207.23 2102.21 204.38 2102.35 -200.59 2102.43 
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Mannina's n Values nun= 11 - 
Sta n Val sea n Val Sta n Val Sta n Val Sta n Val 
-220 ,025 -194.38 ,032 -42.17 ,025 0 ,025 64.49 ,032 

139.15 ,025 165.21 .04 279.78 ,032 362.5 .04 437.07 .032 
514.72 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
392 401.9 134.21 134.21 134.21 .1 .3 ..- - 

Blocked Obstructions nwn= 3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

0 37 2103 302 354 2103 540.6 556.27 2103 

CROSS SECTION 

RIVER: UC-div 
REACH: Main RS: 0.0241 

INPUT 
Description: R.S. 0.0241 
Includes Supplemental Ground Survey 
station Elevation Data nun= 155 -.~- - - -  ~~~~~~ 

sea Rlav Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  12 
Sta n Val Sta n Val Sta n Val Sta n Val sea n Val 

-338.48 ,025 332.09 .04 -174.29 ,025 -128.48 .032 -105.42 .025 
-54.85 ,032 18.1 .025 42.49 .04 99.28 ,032 291.5 .04 
336.8 ,035 367.32 .032 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
315.5 346.6 0 0 0 .1 .3 

Ineffective Flow num= 1 
sea L sta R Elev Permanent 
503 636.03 2100 F 

Left Levee Station= -100.63 Elevation= 2099.85 
Right Levee Station= 620.96 Elevation= 2099.21 
Blocked Obstructions n m =  2 
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Sta L sea R Elev S t a  L Sta R Elev 
1 4 0  2 4 0  2 1 0 2  4 9 3 . 1  5 2 2 . 5  2 1 0 2  

SUMMARY OF MANNING'S N VALUES 

R e a c h  
n 8  n 9  

R i v e r  S t a .  
n 1 0  n l l  

M a i n  
M a i n  
M a i n  
M a i n  
Main 

, 0 2 5  . 0 4  
Main 

, 0 2 5  . 0 4  
M a i n  
M a i n  

. 0 4  , 0 2 5  
M a i n  

, 0 3 2  . 0 4  
Main 

. 0 4  . 0 3 2  

SUMMARY OF REACH LENGTHS 

R i v e r :  UC-d iv  

R e a c h  R i v e r  S ta  L e f t  C h a n n e l  R i g h t  

M a i n  
M a i n  
M a i n  
Main 
Main 
Main 
Main 
M a i n  
M a i n  
M a i n  

S W A R Y  OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  U C - d i v  

R e a c h  R i v e r  S t a .  C o n t r .  E x p a n .  

Main 
M a i n  
M a i n  
M a i n  
Main 
Main 
M a i n  
M a i n  
M a i n  
Main 
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ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan : Plan 01 

River: UC-div Reach: Main RS: 0.1797 Profile: PF 1 
Warning:The energy equation could not be balancsd within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional crosa sections. 

WarningzThe energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

River: UC-div Reach: Main RS: 0.1569 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical depth. 
River: UC-div Reach: Main RS: 0.1286 Profile: PF 1 

Warnino:The enerav emation could not be balanced within the soecified number of iterations. The -- - ~ ~ ~~~~ ~L 

program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical depth. 
River: UC-div Reach: Main RS: 0.1177 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The 
program selected the water 

surface that had the least amount of error between computed and assumed values. 
Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical 

deoth, the calculated - .  
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

River: UC-div Reach: Main RS: 0.1085 Protile: PF 1 
Warninq:The energy equation could not he balanced within the specified number of iterations. The 

program used critical-depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Warning:The cross-section end points had to be extended vertically for the computed water surface. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical depth. 
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River: UC-div Reach: Main RS: 0.0990 Profile: PF 1 
WamingiThe energy equation could not be balanced within the specified number of iterations. The 

program selected the water 
surface that had the least amount of error between computed and assumed values. 

Warning:Divided flow computed for this cross-section. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

River: UC-div Reach: Main RS: 0.0821 Profile: PF 1 
WarningzThe energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

Warning:Divided flow computed for this cross-section. 
Waming:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Waming:During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
suhcritical answer. The 

program defaulted to critical depth. 
River: UC-div Reach: Main RS: 0.0712 Profile: PF 1 

Waming:The energy equation could not be balanced within the specified number of iterations. The 
program selected the water 

surface that had the least amount of error between computed and assumed values. 
Warnina:Divided flow cornouted for this cross-section. - 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical depth. 
River: UC-div Reach: Main RS: 0.0495 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical depth. 
River: UC-div Reach: Main RS: 0.0241 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, water surface was 
used. 
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HEC-RAS Model Summary Tables 

Unnamed Central Tributary to Cave Creek - I 
Diversion Branch 

- 
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Unnamed Central Tributary to Cave Creek - 
North Branch 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.8848 - Imm. downstream Terravita Way 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.8342 

2140 
.04+- ,025 .053+ .04 ,025 4 

EG PF 1 

2138 WS PF 1 
.... +--- 

Crit PF I 

2136 Ground 

Bank Sta 

2134 

6 .- 
3 
2 

2132 

2130 

2128 

2126 
0 100 200 300 400 500 

Station (It) 

Unnamed Central - PAW Plan: Plan 03 03/25/2004 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7874 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7490 - Imm. Upstream Low Reales Drive 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
CuIveri Number 27, at LosReales 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
Culvert Number 27, at Los Reales 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7352 - Imm. downstream Los Reales Drive 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7098 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.6796 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.6530 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.6303 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.5956 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.5365 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.5133 

2102- 
0 2  0 2  0 2 5 0 4  0 . 1-.04-4 

3 Legend 
5 

EG PF 1 

2100- WS PF 1 
..--+ 
Crit PF I 

2098- Ground 

2096- j Bank Sta 

5 .- .- m 
5 

2094- 

2092- 

2090- 

2 0 8 8 - 1 i , , , 1 , , , 1 , , , , , , , , , 1  
-200 -100 0 100 200 300 400 

Station (ft) 

Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.4732 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.4575 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.4484- Imm. upstream of Carefree Mtn. Drive 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
Culvert No. 20, at Carefree Mountain Drive 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
Culvert No. 20, at Carefree Mountain Drive 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.4328 - imm. downstream of Carefree Mountain Drive 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.3840 

EG PF 1 

WS PF 1 

Crit PF I 

Ground 

Bank Sta 

0 50 100 150 200 250 300 350 400 

Station (ft) 

Unnamed Central - PAW Plan: Plan 03 03/25/2004 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.2756 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.2185 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.1364 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.1061 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.0866 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.0390 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.0146 - Farthest Downstream 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.8919 Centerline of Terravita Way Dip Section 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.8382 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.8110 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7910 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7656 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7248, Detention Basin Removed. SHC building 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.7028, SHC building 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.6835 Imm. Upstream 60th Street Culverts 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
South of Medical Building 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
South of Medical Building 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.6656 Imm. Downstream 60th Street Culverts 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.6450 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.6052 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.5671 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.5223 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.4880 CarefreeIScottsdale Boundary 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.4631 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.3922 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.3471 lmm. Upstream Mountain Side Drive Culvelts 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
Culvert NO. 242, in new subdivision 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
Culvert No. 242, in new subdivision 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.3316 imm. Downstream Mountain Side Drive Culverts 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
R.S. 0.2364 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
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Unnamed Central - PAW Plan: Plan 03 03/25/2004 
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UC Trib to Cave Creek - Diversion PAW Plan: Plan 01 03/25/2004 
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UC Trib to Cave Creek - Diversion PAW Plan: Plan 01 03/25/2004 
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.UC Trib to Cave Creek - Diversion PAW Plan: Plan 01 03/25/2004 
R.S. 0.1085 
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UC Trib to Cave Creek - Diversion PAW Plan: Plan 01 03/25/2004 
R.S. 0.0821 
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UC Trib to Cave Creek - Diversion PAW Plan: Plan 01 03/25/2004 
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UC Trib to Cave Creek - Diversion Branch Plan: Plan 01 
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CHECK-RAS: 

Unnamed Central Tributary to Cave Creek 

P:\162944NWDPLAIN MAPPINGWEGPAS FILES\nNALWWENDUM\UNNAMED CENTRAL TRIBUTARY TO CAVE CREEK\UGTITLE W C  



L""L"-.-d "UyLa"1. L". L11SL', 

Manning's n Value and Transition Loss Coefficient Review 

?reject File: P:\162944\floodplain mapping\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC-Final .prj 
?lan File: P:\162944\floodplain mappinq\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC-Final .pO2 
jeometry File: P:\162944\floodplain mappinq\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek .- ~ 

\ur .einil.q02 ?la;;;; fo2 
P:\162944\floodplain mapping\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 

xeport File: P:\162944\floodplain mapping\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\IIC Final .nt .~ - ~ 

Selected profiles: PF 1 
>ate: 06/03/2003 
Pime: 11:25:59 AM 

SECNO STRUCTURE NLOB NCHL NROB CNTR EXP 

Jnnamed 
.8848 

,8582 

Culvert-Up 0.025 
0.035 

Culvert-Dn 



Culvert-Dn 

0 . 0 3 2  
0 .025  
0 . 0 3 5  
0 .04  

Lateral Weirs 



" . " > d  ----- 
.675 Culvert-Dn 0.04 ----- 

0.035 ----- 
,6656 0.04 ----- 

0.035 ----- 
,645 0.04 ----- 

0.035 ----- 
.6052 0.04 ----- 

0.035 ----- 

---Summary of Statistics--- 
Minimum Maximum 

.eft Overbank n Value: 0.025 0.058 
light Overbank n Value: 0 0.058 
:hannel n Value: 0.025 0.058 
:ontraction Coefficient: 0.1 0.3 
Sxpansion Coefficient: 0.3 0.5 

1OUGHNESS COEFFICIENT CHECK 

IS: 0.653 
.1T RC 01  Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

1s: 0.4415 
01 Left overbank n value is less than 0.035 
' The n value for overbank is usually larger then 0.035. 

The n value should be reevaluated. 

IS: 0.4326 
JT RC 01  Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 



l r l e  11 v a l u e  iu1 U V ~ L U ~ I ~ X  15 U ~ U ~ L L Y  I ~ I Y ~ L  ~ r i r i l  U _ V J J .  

The n value should be reevaluated. 

1s: 0.0663 
1T RC 01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

.- . 
01 Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

IS : 0.811 
iT RC 0 1  Left overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035 
The n value should be reevaluated. 

IS : 0.7028 
JT RC 01 Right overbank n value is less than 0.035 

The n value for overbank is usually larger then 0.035. 
The n value should be reevaluated. 

PRANSITION LOSS COEFFICIENT CHECK 

3s : 0.8848 
iT TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 
They should be equal to 0.1 and 0.3. 

3s : 0.8582 
4T TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 
They should be equal to 0.1 and 0.3. 

IS: 0.7098 
iT TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 
They should be equal to 0.1 and 0.3. 

3s: 0.4039 
<T TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

e respectively. However, this cross section is not at the structure. They should be equal to 0.1 and 0.3. 

IS: 0.645 
iT TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 
They should be equal to 0.1 and 0.3. 

IS: 0.2845 
qT TL 02 Contraction and expansion loss coefficients are 0.3 and 0.5 

respectively. However, this cross section is not at the structure. 
They should be equal to 0.1 and 0.3. 

IOUGHNESS COEFFICIENT AT STRUCTURES 



Lnbin-nnb rrogram, ns c n e c ~  
Cross Section Location and Alignment Review 

?reject File: P:\162944\floodplain mappinq\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC_Final.prj 
?la" File: P:\162944\floodplain mapping\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC-Final .p02 
;ec--try File: P:\162944\floodplain mappinq\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
; y e l - g 0 2  le: 

P:\162944\flaodplain mapping\HEC-PAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC-F~nal. fO2 
3eport File: P:\162944\floodplain mapping\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC-Final. xs 
;elected profiles: PF 1 
,ate: 06/03/2003 
lime: 11:26:00 AM 

jECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code 

lnnamed Centra1,North 
0.8848 150 140.45 120 209.72 2270 D, C 
0.8582 126.72 126.72 126.72 143.26 2331 C 
0.8342 155 148.09 145 232.28 2331 D, C 

0.7874 85 92.69 99 328.43 2331 D,C 
0.7698 113 109.82 108 249.73 2407 D,C,B 
0.749 72.86 72.86 72.86 383.26 2407 D 
0.7415 Culvert PI-Up 
0.7415 Culvert #l-Dn 
0.7352 125 133.63 140 424.94 2407 C 
0.7098 159.74 159.74 159.74 359.94 1918 C 
0.6796 145 140.45 138 144.6 1918 C 
0.653 122 119.86 118 249.04 1918 E, C 
0.6303 183.22 183.22 183.22 145.76 1953 C 
0.5956 210 217.01 230 127.44 1953 D,C 
0.5545 102 94.94 90 145 1953 C 
0.5365 60 55.5 52 175.47 1953 C 
0.526 66 67.1 67 153.42 1953 C.9 

207 211.73 
55 48.45 
76 82.8 
83.42 83.42 

Culvert Pl-Up 
Culvert 11-Dn 
155 151.54 
105.07 105.07 

0.0663 146 144.46 142 117.15 2686 C.9 
0.039 122 128.83 133 206.67 2686 
0.0146 0 0 0 413.75 2706 
lnnamed Centra1,South 
0.8919 101 106.73 110 293.55 663 D, C 
0.88 Lateral Weirs 
0.8717 185 176.72 171 178.89 663 D, C 
0.8382 144 143.65 142 215.47 663 D, C 
0.811 105.88 105.88 105.88 315.2 602 D, C 
0.791 138 133.85 130 401.63 602 D, C 
0.7656 101 97.21 94 364.42 602 D, C 
0.7472 112 118.09 127 461.19 602 D, C 
0.7248 112 116.51 120 170.72 602 D.C.6 -. .- 
0.7028 101.92 101.92 101.92 249.92 602 D,C.B 
0.6835 94.29 94.29 94.29 34.11 244 C 
0.675 Culvert bl-Up 
0.675 Culvert #1-Dn 
0.6656 112 108.61 105 33.79 244 C 

200 
@2 204 

210.22 222 28.4 244 D, C 
201.22 199 58.31 244 D, C 

0 . 1  236.61 236.61 236.61 36.75 244 C 

131.84 131.84 
152.02 152.02 
222.33 222.33 
230 238.1 
84 81.84 

Culvert #I-Up 
r.,irrprt i i  -nn 



ked obstruction XS SC 05 
la1 depth XS Sc 03 

XS SC 01 
~=CTOSS section extended XS SC 02 
<=known water-surface XS SC 04 

IISTANCE CHECK 

SPACING CHECK 

CNEFFECTIVE FLOW CHECK 

?S: 0.8062 
IS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

is: 0.749 
IS IF 01 Left Levee option is used at this river station 

Please investiqate whether the NFIP requirements 
for levees are met 

S :  0.7352 
is IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

0.7098 
::@01 Left Levee option is used at this river station 

Please investiqate whether the NFIP requirements 
for levees are met 

is: 0.653 
<S IF 0 1  Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

is: 0.653 
iS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

is: 0.526 
IS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

is: 0.3322 
<S IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

iS : 0.2185 
<S IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

is: 0.039 
IS IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

0.8717 
01 Risht Levee option is used at this river station 

please investigate whether the NFIP requirements 
for levees are met. 

XS: 0.8382 
<S IF 01 Right Levee option is used at this river station 

Please investiqate whether the NFIP requirements 
for levees are met 



<a: " . D O , >  

<S IF 01 Left Levee option is used at this river statlon 
Please investigate whether the NFIP requirements 
for levees are met. 

i s :  0.5223 
i s  IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

0.488 
01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

3s : 0.3922 
<S IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

i s :  0.3471 
<S IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

i s :  0.3316 
i s  IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

i s :  0.2845 
i s  IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

i s :  0.2364 
<s IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

i s :  0.1561 
<s IF 01 Rlght Levee optlon is used at this river statlon 

Please investigate whether the NFIP requirements 
for levees are met. 

00986 i s  . 
i s  IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

3s: 0.0986 
i s  IF 01 Right Levee option is used at this rivet station 

Please investigate whether the NFIP requirements 
for levees are met. 

i s :  0.0545 
i s  IF 01 Right Levee option is used at this river station 

Please investiqate whether the NFIP requirements 
for levees are met. 

i s :  0.0151 
i s  IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

JISCHARGE CHECK 

i s :  0.7098 
i s  DC 01 Discharge decreases in the downstream direction. 

3s: 0.811 
i s  DC 01 Discharge decreases in the downstream direction. 

i s :  0.6835 
<S DC 01 Discharge decreases in the downstream di-rection. 

; b .,$ON CHECK 

XS: 0.7098 
t S  LC 01 Lenchl Up/TopwdthAct Dn = 1.10 

MaxChlDpth Up/MaxChlDpth Dn = 1.41 
TopwdthAct Up/TopwdthAct Dn = 2.49 
This cross sectlon is located too far upstream from the 
rrltlral A m n t h  rrnss s.=r+,on 



IS: 0.2185 
(S LC 01 Lenchl Up/TopwdthAct Dn = 2.17 

MaxChlD~th U~/MaxChlD~th Dn = 1.20 
Topwdthict up/Topwdthict Dn = 1.91 
This cross section is located too far upstream from the 
critical depth cross section. 

0.7028 
Lenchl Up/TopwdthAct Dn = 2.g. 
MaxChlDpth Up/MaxChlDpth Dn = 1.63 
TopwdthAct Up/TopwdthAct Dn = 7.33 
This cross section is located too far upstream from the 
critical depth cross section 

I S :  0.2364 
<S L C  01 Lenchl Up/TopwdthAct Dn = 1.62 

MaxChlDpth Up/MaxChlDpth Dn = 1.44 
TopwdthAct Up/TopwdthAct Dn = 1.53 
This cross section is located too far upstream from the 
critical depth cross section. 

30UNDARY CONDITION CHECK 
.----------------------- 

ts BC 02 The name of the stream is Unnamed Centra1,North 
Known WS = 2038.33 is specified as the downstream boundary 
for profile PF 1 

<S BC 02 The name of the stream is Unnamed Centra1,North 
Known WS = 2141.24 is specified as the upstream boundary 
for profile PF 1 

tS BC 02 The name of the stream is Unnamed Centra1,South 
Known WS = 2044.67 is specified as the downstream boundary 
for profile PF 1 

tS BC 02 The name of the stream is Unnamed Centra1,South 
~nown WS = 2141.24 is specified as the upstream boundary 
for profile PF 1 

;A" L WEIRS CHECK 
. -0 - - - - - - - - - - - - - 



cnccn-ma rrogram: arrucrure cnecn 

,reject File: P:\162944\floodplain mapping\HEC-RAS files\~inal\~ddendum\~nnamed Central Tributary to Cave Creek 
tUC_Final.prj 
?lan File: P:\162944\floodplain mapping\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
iUC-Final .p02 
;eornetry File: P:\162944\floodplain mapping\HEC-RAS files\Final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC-Final .go2 

P:\162944\floodplain mapping\HEC-RAS files\Final\Addendurn\Unnamed Central Tributary to Cave Creek 

P:\162944\floodplain mapping\HEC-RAS files\final\Addendum\Unnamed Central Tributary to Cave Creek 
\UC Final.br 
selected profiles: PF I 
late: 06/03/2003 
Cime: 11:26:02 AM 

3s MaxLoChord MnTpRd EGEL WSEL MinChEl Structure 

lnnamed Centra1,North 
0.8848 
0.8582 
0.8342 
0.8062 
0.7874 

Culvert 
Culvert 

Jnnamed Centra1,South 
0.8919 
0.8717 
0.88 Lateral Weirs 
0.8382 
0.811 
0.791 

2076.11 Culvert #1-Uo 
2076.05 Culvert #1-in 
2074.62 
7nG9 P F .  



......................................................................... 
Unnamed Central, North 
0.7415 

CYPE OF STRUCTURE: Culvert 

lescrlption: Culvert Number 27, at Los Reales 
listance from Upstream XS: 19.5 
leck/Raadway Width: 39.7 
ieir Coefficient: 2.6 
laximum allowable submergence for weir flow: 0.95 
Slevation at which weir flow begins: 2121.02 
ieir crest shape: Broad Crested 

jec River Length WSEL Surch. EGEL TopWidth 
Station Channel Actual 

2124.72 249.73 
2123.04 383.26 
0 0 Culvert #l-Up 
0 0 Culvert #l-Dn 
2121.21 424.94 
2118.22 359.94 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

:ulvert Group 359 429 U 
360 436 D 

:ULVERT: 
:ulvert Name: Culvert X1 
shape: BOX Rise: 4 Span: 
FHWA Chart # :  # 8 - flared wingwalls 
iHWA Scale # :  # 1 - Wingwall flared 30 to 75 deg. 
Solution Crit:Highest U.S. EG 

10 Barrels: 4 

JpstrmDist: 18.5 Length: 41.7 n-Value: 0.013 
;ntLossCoef: 0.4 ExtLossCoef: 1 CulvInvElU 2117.57 CulvInvElD 2116.81 
LCntStaU: 377.1 RCntStaU: 410.7 LCntStaD 383.2 RCntStaD 416.8 
:uluert Depth Blocked: 0 

.----------------------------------------------------------------------------- 

:ulv Area: 160 CulvQ: 1511.41 MinTopRd: 2121.03 

LAbutSt FAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd 

iame Q Total. Q Struc Q Weir Selected Method flow Type ............................................................................... 
:ulvert #l 1511.41 895.59 Highest U.S. EG Pressure and Weir Flow 

CYPE OF FLOW CHECK 

as: 0.7415 This is Culvert #1 
:V PW 01 Type of flow is pressure and weir flow because, 

1. EGEL 3 of 2123.04 is greater than MinTopRd of 2121.03. 
7 C > I I X I W S T ~  n f  7171 57 i c  nroater than nr ennsl tn Mvlnrrlll nf 7171 57 



>ISTANCE CHECK 

XLVERT COEFFICIENT CHECK 

:UITmRT CRITERIA CHECK ----------------- 

FLOW CHECK 

IS: 0.7098 This is Section 1 
jT IF 07 Ineffective flaw option was considered at this section. 

However, it should be a fully expanded cross section. 
Ineffective flow stations and elevations should be cleared from 
this section, unless the ares beyond the ineffective flow stations 
are not within the flow path of the stream. 
This message should be ignored if this section is Section 3 of the downstream 
structure. 

IIVEWREACH: Unnamed Central, North 
IIVER STATION: 0.4415 
rYPE OF STRUCTURE: Culvert 

lescription: Culvert No. 20, at Carefree Mountain Drive 
listance from Upstream XS: 7.7 
)eck/Roadway Width: 58 
ieir Coefficient: 2.6 
laximum allowable submergence for weir flow: 0.95 
<levation at which welr flow begins: 2083.57 
ieir crest shape: Broad Crested 

jec River Length WSEL Surch. EGEL Topwidth 
station Channel Actual 

4 0.4575 82.80 2086.51 2086.64 210.41 
83.42 2086.49 3):::!45 60.00 2083.82 

2086.55 332.59 
0 0 Culvert #l-Up 

0.4415 16.72 2081.9 0 0 Culvert $1-Dn 
2 0.4326 151.54 2083.01 2083.12 310.76 
1 0.4039 105.07 2075.87 2076.59 211.73 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

Ipening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 

:ulvert Group 

:ULVERT: 
:ulvert Name: Culvert X I  
jhape: BOX Rise: 3 Span: 
?HWA Chart #:  # 8 - flared winawalls 

8 Barrels : 4 

'HWA Scale #:  # 1 - Wingwall fiared 30 to 75 deg. 
jolutlon Crit:Hlghest U.S. EG 

JpstrmDist: 6.7 Length: 60 n-Value: 0.013 
3ntLossCoef: 0.4 ExtLossCoef: 1 CulvInvElU 2080.82 CulvInvElD 2078.9 
.CntStaU: 159.9 RCntStaU: 186.3 LCntStaD 180.7 RCntStaD 207.1 
:ulvert Depth Blocked: 0 

................................................................... 
CulvQ: 1124.84 MinTopRd: 2084.98 

------------.------------------------------------------------------------ 

LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd 

:ulvert #1 155.9 190.3 2084.97 2085.02 2084.97 2083.82 U 
176.7 211.1 2084.55 2084.55 2084.55 2081.9 D 



vame u rora~. y arruc u * e l =  aerecreo nernoa e low rype 
.------------------------------------------------------------------------------ 

2ulvert #1 1124.84 871.16 Hlghest U.S. EG Pressure and Welr Flow 

ZEOMETRIC CHECK 

TY"" OF FLOW CHECK .------------ 
3s: 0.4415 This is Culvert fl ~ ~ 

3V PW 01 Type of flow is pressurq and weir flow because, 
1. EGEL 3 of 2086.55 is greater than MinTopRd of 2084.98. 
2. CulvWSIn of 2083.82 is greater than or equal to MxLoCdU of 2083.82. 
3. CulvWSOut of 2081.90 is greater than or equal to MxLoCdD of 2081.90. 

DISTANCE CHECK --------------- 

3ULVERT COEFFICIENT CHECK 
.------------------------- 

3ULVERT CRITERIA CHECK 

INEFFECTIVE FLOW CHECK 

----------------------------------------.-------------------------------------- 

RIVER/REACH: Unnamed Central, South 
RIVER STATION: 0.675 
TYPE OF STRUCTURE: Culvert 

Description: South of Medical Building 
Distance from Upstream XS: 2 0 
Deck/Roadway Width: 4 5 
Reir Coefficient: 2.6 
ilaximum allowable submergence for weir flow: 0.95 
Elevation at which weir flow begins: 2114.81 
Reir crest shape: Broad Crested 

Length WSEL Surch. EGEL TopWidth 
Station Channel Actual 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

3pening Type StagStaL StagStaR EnCStaL EncStaR LIfStaS RIfStaS 
.------------------------------------------------------------------------------ 

Julvert Group 78 116 U 
7 5 121 D 

ZULVERT : 
Zulvert Name: Culvert #1 
shape: Box Rise: 4 Span : 
FHWA Chart #: # 8 - flared winqwalls 

10 Barrels: 

FHWA Scale #: # 1 - Wingwall fiared 30 to 75 deg. 
Solution Crit:Highest U.S. EG 

J '-mDist: 9 Length: 7 6 n-Value : 0.015 

f :  
0.4 ExtLossCoef: 1 CulvInvElU 2113.3 CulvInvElO 2112.02 
89.3 RCntStaU: 101.3 LCntStaO 89.7 RCntStaD 101.7 

3ulvert Depth Blocked: 0 

............................................................................... 
3 ~ 1 ~  Area: 80 CulvQ: 244 MinTopRd: 2117.7 ............................................................................... 



jame Q Total. Q Struc Q Weir Selected Method Flow Type 

:"I.--.rt #1 244 0 Highest U.S. EG LOW Flow ,------------------------------------------------------------------------- 

CYFE OF FLOW CHECK 

IS: 0.675 This is Culvert #1 
:V LF 01 Type of flow is low flow because, 

1. EGEL 3 of 2116.74 is less than or equal to MinTopRd of 2117.70. 
2. EGEL 3 of 2116.74 is less than MxLoCdU of 2117.30. 

)ISTANCE CHECK 

3ULVERT COEFFICIENT CHECK 

:ULVERT CRITERIA CHECK 

[NEFFECTIVE FLOW CHECK 
.---------------------- 

<S: 0.7028 This is Section 4 
ST IF 07 Ineffective flow option was considered at this section. 

However, it should be a fully expanded cross section. 
Ineffective flow stations and elevations should be cleared from 
this section, unless the areas beyond the ineffective flow stations 
are not within the flow path of the stream. 
This message should be ignored if this section is Section 2 of 
the upstream structure. 

--------------------------------------------------------------.---------- 

Unnamed Central, South 
IIVER STATION: 0.3394 
CYPE OF STRUCTURE: Culvert 

kscription: Culvert No. 242, in new subdivision 
Xstance from Upstream XS: 11.8 
leck/Roadway Width: 62 
Yeir Coefficient: 2.6 
4aximum allowable submergence for weir flow: 0.95 
?levation at which weir flow begins: 2079.5 
ieir crest shape: Broad Crested 
.------------------------------------------------------------------------------ 

jec River Length WSEL Surch. EGEL TopWidth 
Station Channel Actual 

0 0 Culvert #1-Up 
0 0 Culvert #1-Dn 

Ineffective Flow, Section 3 Ineffective Flow, Section 2 
Sta L Sta R Elev Sta L Sta R Elev 

)pening Type StagStaL StagStaR EncStaL EncStaR LIfStaS RIfStaS 

:ulvert Group 

:ULVERT : 
:ulvert Name: Culvert #l 
:hznp. rirn, iar  R ~ S F I .  7 



;HWA Scale # :  # 2 - Groove end entrance with headwall 
jolutlon Cr1t:Hlghest U.S. EG 

JpstrmDist: 10.8 Length: 64 n-Value : 0.013 
IntLossCoef: 0.2 ExtLossCoef: 1 CulvInvElU 2076.11 CulvInvElD 2076.05 
.CntStaU: 184.8 RCntStaU: 323 LCntStaD 79.9 RCntStaD 215.65 
Zulvert Depth Blocked: 0 

:ulv Area: 56.55 CulvQ: 461.97 MinTopRd: 2080.06 

LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRd MxLoCd 

iame Q Total. Q Struc Q Weir Selected Method Flow Type 

:ulvert #1 461.97 196.83 Highest U.S. EG Pressure and Weir Flow 

;EOMETRIC CHECK 

CYPE OF FLOW CHECK 

IS: 0.3394 This is Culvert #1 
:V PW 01 Type of flow is pressure and weir flow because, 

1. EGEL 3 of 2080.53 is greater than MinTopRd of 2080.06. 
2. CulvWSIn of 2079.11 is greater than or equal to MxLoCdU of 2079.11. 
3. C~lvWsOut of 2078.51 is less than MxLoCdD of 2079.05. 
4. Q/ADAO.S of 4.72 is greater than or equal to 4.0. 

IISTANCE CHECK 

:ULVERT COEFFICIENT CHECK 

[NEFFECTIVE FLOW CHECK 

IS: 0.3471 This is Section 3. 
ST IF 05 Weir flaw occurs at Culvert Group 1 

The left ineffective flow station of 298 is greater than 
the left abutment station of 183.30 
The left ineffective flow station should be adjusted 

IS: 0.3471 This is Section 3. 
ST IF 05 Weir flow occurs at Culvert Group 1 

The right ineffective flow station of 231 is less than 
the right abutment station of 324.50 
The right ineffective flow station should be adjusted. 

IS: 0.3316 This is Section 2. 
jT IF 05 Weir flow occurs at Culvert Graun 1 

The left ineffective flow station of 196 is greater than 
the left abutment station of 78.40 
The left ineffective flow station should be adjusted. 

IS: 0.3316 This is Section 2. 
ST IF 05 Weir flow occurs at Culvert Group 1 

The right ineffective flow station of 101 is less than 
the right abutment station of 217.15 
The right ineffective flow station should be adjusted. 
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a Unnamed Central Tributary to Cave Creek CHECK 
RAS Message Explanations 
TO: Tony Bokich 

COPIES: File 

FROM: Rob Lyons 

DATE: March 20,2003 

ROUGHNESS COEFFIECIENT CHECK 

NT RC 01 

This message was disregarded for all cross sections due to the nature of the channel being 
modeled. The washes in Carefree are desert washes and sometimes have barren land on the 
overbanks resulting in lower Mming's n values than the 0.035. 

TRANSITION LOSS COEFFICIENT CHECK 

The results of this check were reviewed for each message. The expansion and contraction 
coefficients for the cross sections in question were purposefully increased to account for 
rapid expansion and contraction that was predicted based on the local topographic features. 

INEFFECTIVE FLOW CHECK 

This message was disregarded for all cross sections due to the natnre of the channel being 
modeled. The levee option was used often in the model to represent the hydraulic 
conditions of the braided channel geometry. 

DISCHARGE CHECK 

This wash has several diversions or flow splits. Refer to the Floodplain Workmaps and 
Summery of Flows worksheet in the Technical Data Notebook (TDN). 

LOCATION CHECK 

XS LC 01 

Due to the steep and irregular terrain of the study area, project specific checks were 
performed to analyze the need for additional cross sections. Refer to Section 5 of the TDN. 
Changes in energy, head loss, top width, Q[L], QIC], and Q[R] were all reviewed from cross 

e section to cross section. Cross sections were added where the change was significant. In 

PHWUCCHECK RAS MEMO-ADDENDUM.DOC 1 162944.DP.15.03 



UNNAMED CENTRALTRIBUTARY TO CAVE CREEK CHECK RAS MESSAGE EXPLANATIONS 

locations where the top width changed by more than 150% from one cross section to the 
next, the contraction and expansion coefficients were increased to 0.3 and 0.5, respectively. 
The Flood Control District's experience is that additional cross sections would result in 
negligible changes in flood water surface elevations. 

BOUNDARY CONDITION CHECK 

HEC-RAS is run assuming that the flow condition is supercritical or a mixed flow regime. 
Where the wash enters another wash, the water surface elevation for the same event is 
known and the delineation project contract number is referenced on the floodplain work 
maps. All other boundary conditions are documented in the TDN. 

INEFFECTIVE FLOW CHECK 

RS: 0.7098 

The ineffective flow at this location is not related to the culvert crossing. There is an existing 
house immediately upstream of the right overbank. 

INEFFECTIVE FLOW CHECK 

RS: 0.7028 * ST IF 07 

The ineffective flow at this location is not related to the culvert crossing. There is an existina - 
detention basin represented by the cross section that needed to be removed from the 
effective channel area.. 

INEFFECTIVE FLOW CHECK 

RS: 0.3471 

RS: 0.3316 

ST IF 05 

This location has two sets of multiple barrel culverts separated by approximately 100 feet. 
This check is inappropriately assessing the ineffective area in between culvert openings. 

PHWUC CHECK RAS MEMO- ADDENDUMBOC 



CHECK-RAS: 

Unnamed Central Tributary to Cave Creek - 
Diversion Branch 

P:\1829M\RM)DPWN MAPPINGWECRAS FILES\FINALU\ODENDUMUNNAMEO CENTRALTRIBUTARY TO CAVE CREEK\UCTITlE.WC 

<. - 



" ..- 
Manning's n Value and Transition Loss Coefficient Review 

'roject File: P:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdivO51903.prj 
'lan File: P:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.p01 
ieometry File: ?:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.g01 
:low File: P:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.f01 
leport File: ?:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.nt 
;el--ted profiles: PF 1 

iECNO STRUCTURE NLOB NCHL NROB CNTR EX? 

JC-div,Main 
,1797 0.032 0.032 0.1 0.3 ----- 

----- 0.025 ----- 
,1569 0.04 0.032 0.1 0.3 ----- 

0.032 0.025 ----- 
0.025 ----- ----- 

,1286 0.04 ----- ----- 0.1 0.3 
0.025 ----- ----- 
0.032 ----- ----- 
0.032 ----- ----- 
0.032 ----- ----- 

,1177 0.04 ----- ----- 0.1 0.3 
0.025 ----- ----- 
0.04 ----- ----- 
0.025 ----- ----- 
0.032 ----- ----- 

.I085 0.04 ----- ----- 0.1 0.3 
0.025 ----- ----- 
0.04 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 
0.025 ----- ----- 
0.032 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 
0.04 -.--- ----- 0.1 0.3 
0.025 -.--- --.-- 

0.04 -.--- ----- 
0.04 -.--- ----- 
0.04 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 
0.025 ----- ----- 0.1 0.3 
0.04 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 
0.04 ----- ----- 0.1 0.3 
0.032 ----- ----- 
0.04 ----- ----- 
0.04 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 

----- ----- 0.025 
0.04 ----- ----- 
0.025 ----- ----- 0.1 0.3 
0.032 ----- ----- 
0.025 ----- ----- 
0.025 ----- ----- 
0.032 ----- ----- 
0.025 ----- ----- 
0.04 ----- ----- 
0.032 ----- ----- 
0 0 4  ----- ----- 

---Summary of Statistics--- 
Minimum Maximum 

,eft Overbank n Value: 0.025 0.04 
,inht n,rprhanlr .7 \ l a l n m .  n n w  n n75 



2..u.,L,=L .. " . " L d  

:ontraction Coefficient: 0.1 
k p a n s i o n  Coefficient: 0.3 

XOUGHNESS COEFFICIENT CHECK 

The n value for overbank is usuallv laraer then 0.035 
The n value should be reevaluated. 

PRANSITION LOSS COEFFICIENT CHECK 

IOUGHNESS COEFFICIENT AT STRUCTURES 



."." * - "  =--..., 
Cross Section Location and Alignment Review 

rroject File: P:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.prj 
?lan File: P:\162944\floadplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.p01 
;eometry File: P:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.g01 
?low File: P:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.f01 
3 e p r - t  File: P:\162944\floodplain mapping\HEC-RAS files\CHECK-RAS\UCdiv051903.xs 

ed profiles: PF 1 
05/19/2003 

SECNO Len Lab Len Chl Len Rob TopWdthAct Q Total Flow Code 
.-------------------------------------------------------------------------- 

3=blocked obstruction XS SC 05 
:=critial depth XS SC 03 
>=divided flow XS SC 01 
~=CTOSS section extended XS SC 02 
<=known water-surface XS SC 04 

IISTANCE CHECK 

SPACING CHECK 

TIVE FLOW CHECK 

<S: 0.0241 
tS IF 01 Left Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

2s: 0.0241 
(S IF 01 Right Levee option is used at this river station 

Please investigate whether the NFIP requirements 
for levees are met. 

)ISCHARGE CHECK 

.OCATION CHECK 

3OUNDARY CONDITION CHECK 

tS BC 02 The name of the stream is UC-div.Main 
Critical is specified as the downstream boundary 
for profile PF 1 

<S BC 02 The name of the stream is UC-div,Main 
Critical is specified as the upstream boundary 
for profile PF 1 



M E M O R A N D U M  CH2MHILL 

0 
Unnamed Central Tributary to Cave Creek - Diversion 
Branch CHECK RAS Message Explanations 
TO: Tony Bokich 

COPIES: File 

FROM: Rob Lyons 

DATE: May 3,2004 

ROUGHNESS COEFFIECIENT CHECK 

This message was disregarded for all cross sections due to the nature of the channel being 
modeled. The washes in Carefree are desert washes and sometimes have barren land on the 
overbanks resulting in lower Manning's n values than the 0.035. 

INEFFECTIVE FLOW CHECK 

This message was disregarded for all cross sections due to the nature of the channel being 
modeled. The levee option was used often in the model to represent the hydraulic 
conditions of the braided channel geometry. 

BOUNDARY CONDITION CHECK 

HEC-RAS is run assuming that the flow condition is supercritical or a mixed flow regime. 
Where the wash enters another wash, the water surface elevation for the same event is 
known and the delineation project contract number is referenced on the floodplain work 
maps. The upstream and downstream boundary conditions are based on critical depth as 
the majority of cross sections within the UC and Ucdiv models default to critical depth 
when run in the subcritical regime. 

PHWUCDIV CHECK RAS MEMO.DOC 1 


