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TABLE 1 
LEVEL I CONCEPTUAL CAPITAL COST ESTIMATE SUMMARY 

WHITE TANKS FRS 13 BASIN ALTERNATlVES 
P:\15448\007lQUANTIT[ES COSTS\BASIN COSTS, rev3\level I surnry 

Alternative 

1 

2 

3 

DAMES L MOORE 
REV 1:12121100\10:29 AM 

Basin and Drainage Construction 

$18,169,000 

$27,950,000 

$27,787,000 

Recreational Facilities 

$1,292,000 

$45,842,000 

$1 4,964,000 

Total 

$19,461,000 

$73,792,000 

$42,751,000 



TABLE 2 
LEVEL 11 CONCEPTUAL LAND ACQUISITION 

COST ESTIMATE SUMMARY 

Notes: 
1. Cost estimates are based on a land acquisition cost of $20,000 per acre. 

2. For Alternative 1, acquisition of Maricopa Water District land can be avoided by increasing 
the height of spoils on FCD and State Land. 

Location Description 

ALTERNATIVE I 

Mar~copa Water District Land 
State Land 
State Land - addit~onal 25% 
Pr~vate Land 

TOTAL ALTERNATIVE I 

ALTERNATIVE 2 

Maricopa Water District Land 
State Land 
Private Land 

TOTAL ALTERNATIVE 2 

ALTERNATIVE 3 

Maricopa Water District Land 
State Land 
Private Land 

TOTAL ALTERNATIVE 3 
.. 

WHITE TANKS FRS #3 BASIN ALTERNATIVES 
P:\15448\007\QUANTlTES COSTSIBASIN COSTS, revJ\land acquisition 

DAMES B MOORE 
REV 1:12/21100\10:29 AM 

Area (Acres) 

32 
71 
94 
22 
21 9 

214 
247 
29 

490 

389 
24 
19 

432 

Cost 

$640,000 
$1,420,000 
$1,880,000 
$440,000 

$4,380,000 

$4,280,000 
$4,940,000 
$580,000 

$9,800,000 

$7,780,000 
$480,000 
$380,000 

$8,640,000 



TABLE 3 
LEVEL II CONCEPTUAL CAPITAL COST ESTIMATE SUMMARY 

WHITE TANKS FRS #3 BASIN ALTERNATIVES 
P:\l544W007\ClUANTITIES COSTS\BASIN COSTS, revJ\level II sumry 

ALTERNATIVE 1: SINGLE BASIN, PASSIVE USE 

DAMES &MOORE 
REV 1:12121/00\10:30 AM 

Component Description 

BASIN AND DRAINAGE CONSTRUCTION 

Basin Construction 
Inlet Structures 
Outlet Structure 
Waterfall Wash Diversion 
North Inlet Channel 
Channel Improvements Within Spoil Area (Upstream Diversion lncl 
Dike Construction 
General Construction 
Engineeringlconsulting 
ContingencyIUncosted Items (excludes land acquis~tion) 

SUBTOTAL 

RECREATIONAL FACILITIES 

Scenic Overlook 
Trailhead 
Native Multi-Use Trail (8' Wide) 
Main Access Road (27' Wide wlo Curb & Gutter) 
Parking Lot (With Curb & Gutter) 
Parking Lot Lighting 
Gravel Maintenance Access Road 
Recharge Basin Excavation 
Recharge Basin Fine Grading 
8" Recharge Basin Water Supply Pipe & Valves 
Contingency 

SUBTOTAL 

Cost 

$9,700,674 
$574,338 
$352,498 
$732,016 

$2,759,759 
$539,224 
$96,653 

$362,000 
$750,000 

$2,301,432 

$18,168,593 

$1 50,000 
$10,000 
$84,000 

$1 57,500 
$180,000 
$45,000 
$90,644 

$1 98,900 
$55,200 
$22,500 

$298,123 

$1,291,867 



TABLE 3 
LEVEL II CONCEPTUAL CAPITAL COST ESTIMATE SUMMARY 

WHITE TANKS FRS #3 BASIN ALTERNATIVES 
P:\15448\007\QUANS1TIES COSTS\BASIN COSTS, revJ\level I I  surnry 

ALTERNATIVE 2: MULTIPLE BASINS, ACTIVE 

Component Description 

BASIN AND DRAINAGE CONSTRUCTION 
Basin Construction 
Outlet Structure 
Channel Overchute 
Waterfall Wash Diversion 
North Inlet Channel 
Olive Diversion 
Camelback Diversion 
Channel Improvements Within Spoil Area (Upstream Diversion lncl 
Bethany HomeICamelback Channel 
Dike Construction 
Channels Downstream of Inlet Structure 
Side Channel Spillways 
General Construction 
EngineeringIConsulting 
ContingencyIUncosted Items (excludes land acquisition) 

SUBTOTAL 

RECREATIONAL FACILITIES 

Scenic Overlook 
Trailhead 
Native Multi-Use Trail (8' Wide) 
Main Access Boulevard (45' Wide) 
Boulevard Curb & Gutter 
Park Entry Feature 
Sports Complex 
District Park 
Community Building 
District Swimming Pool & Locker Rooms 
Equestrian Facility 
18 Hole Golf Course 
Golf Clubhouse & Cart Barn 
Golf Maintenance Facility 
Production Well Installation 
Contingency 

SUBTOTAL 

DAMES B MOORE 
REV 1:12121/00\10:30 AM 

USE 

Cost 

$1 7,102,457 
$931,727 
$179,601 
$732,016 

$1,806,345 
$1 65,408 

$5,551 
$1,277,611 

$576,595 
$91,108 

$273,816 
$630,527 
$362,000 
$750,000 

$3,064,952 

$27,949,714 

$100,000 
$30,000 
$60,900 

$977,625 
$521,280 

$40,000 
$10,000,000 

$7,500,000 
$500,000 

$2,000,000 
$6,300,000 
$4,200,000 

$500,000 
$187,500 

$2,346,000 
$1 0,578,992 

$45,842,297 



TABLE 3 
LEVEL II CONCEPTUAL CAPITAL COST ESTIMATE SUMMARY 

WHITE TANKS FRS #3 BASIN ALTERNATIVES 
P:\15448\007\QUANTITIES COSTS\BASIN COSTS, rev3\level II sumry 

ALTERNATIVE 3: MULTIPLE BASINS, MIXED USE 

DAMES MOORE 
REV 1:12121/00\10:30 AM 

Component Description 

BASIN AND DRAINAGE CONSTRUCTION 

Olive Basin Construction 
Main Basin Construction 
Inlet Structures 
Outlet Structure 
Channel Overchute 
North Inlet Channel 
Northern Diversion 
Olive Diversion 
Channel Improvements Within Spoil Area (Upstream Diversion lncl 
Dike Construction 
General Construction 
EngineeringIConsulting 
ContingencyIUncosted Items (excludes land acquisition) 

SUBTOTAL 

RECREATIONAL FACILITIES 

Scenic Overlook 
Trailhead 
Native Multi-Use Trail (8' Wide) 
Main Access Road (36' Wide) 
Access Road Curb & Gutter 

Cost 

$8,578,036 
$9,294,702 

$391,710 
$372,498 
$172,132 

$2,963,762 
$222,458 
$24,179 

$1,287,749 
$96,653 

$362,000 
$750,000 

$3,271,176 

$27,787,054 

$175,000 
$50,000 

$1 38,222 
$543,600 
$181,200 

Gravel Maintenance Road 
Park Entry Feature 
Community Park 
Equestrian Facility 
8" Wetland Supply Pipe & Valves 
Production Well Installation 
Contingency 

SUBTOTAL 

$54,053 
$10,000 

$8,125,000 
$1,440,000 

$12,000 
$782,000 

$3,453,323 

$14,964,398 



TABLE 4 
LEVEL Ill CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 1 
SINGLE BASIN, PASSIVE USE 

WHITE TANKS FRS X3 BASIN ALTERNATIVES 
P : ~ 1 ~ W O n B A S I N  COSTS, rw38ann Alternative 1 

DAMES MOORE 
REV 1:1UZ110010:30 AM 



TABLE 4 
LEVEL Ill CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 1 
SINGLE BASIN, PASSIVE USE 

Jhe followina list of General Construction line items were rolled into the individual lfne item in this cost estimate: 

GENERAL CONSTRUCTION 

' 
WHITE TANKS FRS %I aASlN ALTERNATIVES 
P:\15UL1\007\8ASIN COSTS, rev38arin Alternative 1 

Construction SWPPP 
MobiDernob. 
Public Information and Notification (Allowance) 
Project Sign (Allowance) 
Partnering (Allowance) 

OAMES MOORE 
REV 1:12/21m010:30 AM 

LS 
LS 
LS 
LS 
LS 

SUBTOTAL 

1 
1 
1 
1 
1 

$362.000 

$40.000.00 
$300,000.00 

$8,000.00 
$4.000.00 

$10,000.00 

ENGINEERING SUPPORT 

$40,000 
$300.000 

$8.000 
$4.000 

$10,000 

Engineering 
Construction Management/Reports/As-Buiits 
QAIQC Testing 
NPPO (Suwey. Permit, Plan) 

LS 
LS 
LS 
LS 

1 
1 
1 
1 

$7SO,OOO 

$15,867,161 

$2,301,432 

$18,168,593 

SUBTOTAL 

$300.000.00 
$250,000.00 
$120,000.00 

$80,000.00 

TOTAL COST 

ContingencylUncosted Items (excludes land acquisition) 

$300.000 
$250,000 
$120,000 

$80.000 

TOTAL PROJECT COST 

% 20% 



TABLE 5 
LEVEL 111 CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 2 
MULTIPLE BASINS, ACTIVE USE 

WHITE TANKS FRS O BASIN ALTERNATIVCS 
P:!15448\007!BASlN COSTS, rev38unn AIternaIlvs 2 

DAMES & MOORE 
REV 1:1YZ1/0010:30 AM 

DESCRIPTION QUANTITY UNIT 

BASIN CONSTRUCTION 

UNIT PRICE TOTAL COST 

Clear 8 Grub 
Temporary Access Ramps (Over existing dam, Unit Cost for Placement at 90%) 
Basin Excavation Using Scrapers (Mass Exc.) 
Basin Excavation (Slower Production. Additional cost to the Scraper Excavation c 
Fill Placement Zone 2: Basin (95% Compaction. Roller Compaction wl Moisture) 
Fill Placement Zone 3: Spolis (Placed, No Moisture) 
Land Acquisition (MWD property) 

$0.10 
$1.13 
$0.96 
$0.57 
$1.41 
$0.00 

$20.000.00 

SY 
CY 
CY 
CY 
CY 
CY 
AC 

$364,797 
$15,844 

$3,900,595 
$229.447 

$1,720,851 
$0 

$4,040,000 

WATERFALL WASH DIVERSION 

3.581.600 
14,000 

4,054,904 
405,490 

7,216,471 
2,838,433 

202 

$3.259 
$57,717 
$10.864 
$15,844 

$1,698 
$620,000 
$22.634 

$732,016 

Clear 8 Grub 
Excavation (Dozers. Loaders, Trucks) 
Channel Shaping and Grading 
So11 Cement 
Soil Fill (Over Soil Cement) 
Land Acquisition (State Land) 
Revegetate 

SUBTOTAL 

32.000 
40,800 
48.000 

400 
1.500 

31 
10 

SY 
CY 
SY 
CY 
CY 
AC 
AC 

NORTH INLET CHANNEL 

$0.10 
$1.41 
$0.23 

$39.61 
$1.13 

$20,000.00 
$2,263.40 

Clear 8 Grub 
Mass Excavation (Scrapers) 
Soil Cement 
So11 Fill Placement (90% Compaction. Wheel Roll w/ Moisture) 
Soil Fill Placement (95% Compaction. Roller Compaction wl Moisture) 
Fill Placement Zone 3: Spoils (Placed, No Moisture) 
Br~dge at Northern Avenue (5212 CFS) 
Fine Grading 
Land Acqu~sition (private property) 
Revegetate 

100.500 
98,668 
16,000 
9.867 
7.893 

80.907 
1 

110,550 
19 
23 

SY 
CY 
CY 
CY 
CY 
CY 
LS 
SY 
AC 
AC 

SUBTOTAL $1,806,345 

$0.10 
$0.96 

$39.61 
$1.13 
$1.41 
$0.00 

$588,031.32 
$0.23 

$20,000.00 
$2,263.40 

$10,236 
$94.91 3 

$633.752 
$11.166 
$11,166 

$0 
$588,031 
$25,022 

$380,000 
$52.058 



TABLE 5 
LEVEL Ill CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 2 
MULTIPLE BASINS, ACTIVE USE 

WHITE TANKS FRS *I BASIN ALTERNATIVES 
P:\15448U10nBAS1N COSTS, rev3Basin Alternative 2 

DESCRIPTION 

DAMES 6 MOORE 
REV 7:1Y2110010:30 AM 

Soil Fill Placement (90% Compaction. Wheel Roll w/ Moisture) 
Soil Fill Placement (95% Compaction, Roller Compaction w/ Moisture) 
Fill Placement Zone 3: Spoils (Placed. No Moisture) 
Fine Grading 

CY 
CY 
CY 
SY 

SUBTOTAL 

10.320 
7.740 

33,540 
75.000 

$273,816 

$1.13 
$1.41 
$0.00 
$0.23 

SIDE CHANNEL SPILLWAYS 

$1 1.679 
510,949 

$0 
$16.976 

Soil Cement 
Concrete (Box Culverts.6 total) 
So11 Fill Placement (95% Compaction. Roller Compacted w~th Moisture) 
Riprap 

11,000 
360 

21,720 
1,150 

CY 
CY 
CY 
CY 

SUBTOTAL $630,527 

$39.61 
$311.22 

$1.41 
$45.27 

$435,705 
$1 12.038 
$30,726 
$52,058 



TABLE 5 
LEVEL Ill CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 2 
MULTIPLE BASINS, ACTIVE USE 

The foilowina list of  General Construction line Items were rolled into the individual line item in this c o s t  estimate; 

I I I I 

WHITE TANKS FRS U3 BASIN ALTERNATIVES 
P:H5448\007!EASlN COSTS, revlsarin Alternative 2 

TOTAL PROJECT COST 

DAMES 6 MOORE 
REV 1:'12121100.10:30 AM 

$27,949,714 



TABLE 6 
LEVEL I l l  CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 3 
MULTIPLE BASINS. MIXED USE 

WHITE TANKS FRS $3 BASIN ALTERNATIVES 
P:t15MW7\BASiN COSTS, rov3Barin Alternative 3 

DAMES 8 MOORE 
REV 1:lt12110010:30 AM 



TABLE 6 
LEVEL Ill CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 3 
MULTIPLE BASINS, MIXED USE 

WHITE TANKS FRS I3 BASIN ALTERNATNES 
Pl(S44mWnBASIN COSTS. rev3Brsln Aatsm l&vo  3 

DESCRIPTION 

DAMES h MOORE 
REV 1:1U21M010:10 AM 

UNIT 

NORTH INLET CHANNEL 

QUANTITY 

Clear 8 Grub 
Mass Excavation (Scrapers) 
Soil Cement 
Soil Fill Placement (90% Compaction. Wheel Roll w/ Moisture) 
Sail Fill Placement (95% Compaction. Roller Compaction w/ Moisture) 
Fiil Placement Zone 3: Spoils (Placed, No Moisture) 
Bridge at Northern Avenue (6763 CFS) 

UNIT PRICE 

218,000 
206.000 

35.000 
20.600 
16.480 

168,920 
1 

SY 
CY 
CY 
CY 
CY 
CY 
LS 

TOTAL COST 

$0.10 
$0.96 

$39.61 
$1.13 
$1.41 
$0.00 

$762,992.14 

$22.204 
$198,161 

$1,386,333 
$23,313 
$23.313 

$0 
$762,992 



TABLE 6 
LEVEL Ill CONCEPTUAL CAPITAL COST ESTIMATE 

ALTERNATIVE 3 
MULTIPLE BASINS, MIXED USE 

The followina list of General Construction line items were rolled into the individual line item in this cost estimate: 

DESCRIPTION 

WHITE ?ANUS FRS a1 BASIN ALTERNATIVES 
P\15U<OOnBASIN COSTS, m3Bas1n Alternaltv. 1 

DAMES 6 MOORE 
R N  1:1212110010:30 AM 

Contingency/Uncosted Items (excludes land acquisition) 

TOTAL COST $24,515,878 

$3,271,176 

TOTAL PROJECT COST 

% 

$27,787,054 

20% 



TABLE 7 
LEVEL Ill CONCEPTUAL CAPITAL COST ESTIMATE 

RECREATIONAL FACILITIES 

WHITE TANHS FRS #3 BASIN ALTERNATIVES 
P:!151411!0OnBASIN COSTS, rovlrcsrosllon 

DESCRIPTION 

ALTERNATIVE 3 

DAMES 6. MOORE 
Rev 1:12121100?0:30 AM 

QUANTIT 
Y 

UNl 
T 

ALTERNATIVE I 

$175.000 
$50.000 

$138,222 
$543,600 
$181.200 

$54,053 
$1 0,000 

$8.1 25,000 
$1,440,000 

$12.000 
$782,000 

$11,511,075 

$3,453,323 

$14,964,398 

UNIT PRICE 

Scen~c Overlook 
Trailhead 
Native Multi-Use Trail (8' Wide) 
Main Access Road (27' Wide wlo Curb & Gutter) 
Parktng Lot (With Curb & Gutter) 
Parking Lot Lighting 
Gravel Maintenance Access Road 
Recharge Basin Excavation 
Recharge Basin Fine Grading 
8" Recharge Bastn Water Supply Pipe & Valves 

$25.000 
$10,000 

$2.80 
$60 
$10 
$13 

$10,000 
$125.000 
$120.000 

$30 
$782.000 

TOTAL COST 

7 
5 

49,365 
9,060 

18.120 
4.055 

1 
65 
12 

400 
1 

Scenic Overlook 
Trailhead 
Native Multi-Use Trail (8' Wide) 
Main Access Road (36' Wide) 
Access Road Curb & Gutter 
Gravel Maintenance Road 
Park Entry Feature 
Cornrnun~ty Park 
Equestrian Facility 
8" Wetland Supply Pipe & Valves 

-- ~ - - -  

Productton Well Installation 

EA 
€A 
LF 
LF 
SF 
E A 
LF 
CY 
SF 
LF 

E A 
E A 
LF 
LF 
LF 
LF 
E A 
AC 
AC 
LF 
E A 

SUBTOTAL 

Contingency 

6 
1 

30.000 
3,500 

80.000 
15 

6,800 
130.000 
240,000 

750 

$993,744 

$298,123 

$1,291,867 

SUBTOTAL 

Contingency 

*/. 

$25,000.00 
$1 0,000.00 

$2.80 
$45.00 

$2.25 
$3,000.00 

$13.33 
$1.53 
$0.23 

$30.00 

30% 

$150.000 
$10,000 
$84,000 

$157,500 
$180,000 

$45.000 
$90,644 

$198,900 
$55,200 
$22.500 

% 

TOTAL PROJECT COST 

30% 

TOTAL PROJECT COST 
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Interoffice Memorandum 

DAMES & MOORE GROUP COMPANY 7500 North Dreamy Draw Drive 
Suite 145 
Phoenix, Arizona 85020 
602 371 I l l O T e l  
602 861 7431 Fax 

Action Info 

Todd Ringsmuth 

File 

15448-007-058 

From Muawieh Radaideh 

Date 10/13/00 

Subject Update to Loop 303 Additional Cost Estimates Memo dated 9/26/00 

This memorandum amends the cost analysis provided in the URS memo dated September 26, 
2000. The District suggested that rehabilitation to the channel adjacent to Beardsley Canal and 
upstream of White Tanks FRS #3 would take place to prevent breakouts across the canal. 

This being the case, only diversions considered as part of Alternatives 2 and 3 would contribute 
to costs for systems of channels and basins to be built east (downstream) of FRS #3. This would 
make Alternative 1, which does not include any diversions at Northern Avenue or Camelback, 
the existing condition or reference case for the cost estimate. Table 1 provides the comparative 
cost estimates for the 3 basin alternatives: 

Table 1 
Cost Estimate 

Facilities East of Beardsley Canal 

P:\lS448\00APUATITIES & COST ESTIMATES\LOOP303 COSTS MEM02.DOC 

Cost Summary 
Alternative 

Alternative # 1 
(Existing Condition) 
Alternative #2 
Alternative #3 

Total Cost 

$27,106,840 

$42,97 1 ,O 19 
$36,851,884 

+30% Contingency 

$35,238,892 

$55,862,325 
$47,907,449 

Change from 
Existing Condition 
$0.00 

$20,623,433 
$12,668,557 



Project No. E l  00001526.00 

September 26,2000 

Mr. Todd Ringsmuth 
Dames & Moore 
7500 North Dreamy Draw Drive, Suite 145 
Phoenix, AZ 85020 

Re: Additional Cost Estimates 
White Tanks FRS #3 Alternatives Analysis 
Loop 303 CorridorWhite Tanks ADMP Update - FCD 99-40 

Dear Mr. Ringsmuth: 

This letterlreport briefly describes the analysis used to develop the preliminary cost estimate 
for the proposed improvements to the existing White Tanks FRS #3 (WT FRS #3). Three 
alternatives were propo.sed by Dames & Moore. A summary table with the results of the cost 
estimate and the individual cost estimates for each alternative is attached. 

This cost estimate includes the system of channels and basins required downstream of the WT 
FRS #3 to safely convey floodwaters to the Dysart Drain and Bullard Wash outlets. These 
estimates are to be used for relative comparisons between WT FRS #3 improvement 
alternatives and should not be considered final in regard to the Loop 303 ADMP Update 
project. The Loop 303 project is not at a stage where the level of detail required for a final 
cost estimate regarding this portion of the project area is feasible. These estimates will be 
updated using a higher level of detail during the Phase I1 Level I1 and Level I11 portions of the 
Loop 303 ADMP Update project. 

Since facilities included within this estimate (downstream of WT FRS #3) may be accepting 
currently unknown discharges from other areas within the watershed, estimated quantities for 
these facilities may change having a significant impact on the final estimate produced for the 
Loop 303 ADMP Update project. These potential changes should not significantly alter the 
relative cost differenceslimpacts in regard to the proposed alternatives at the WT FRS #3. 

As a result of several unknown conditions and currently incomplete information regarding 
other portions of the Loop 303 ADMP watershed that contribute to the facilities downstream 
of the WT FRS #3, several assumptions and simplifications were made to complete the 
preliminary estimate. These assumptions are listed below. 

P:\l5448\007\Quatities & Cost Estimates\WT#3-Cost Estimate WT3 - 10-2-00.doc 



Mr. Todd Ringsmuth 
September 26,2000 

Page 2 

Channels, Basins and Associated Qtiantities: 

Channel footprints do not include access roads. 

All channels were sized with 2 feet of freeboard. 

Drop structures were added as required in proposed channel reaches to limit velocities 
to approximately 5 fls. In no case does the velocity exceed 5.6 fls except through the 
drop section areas. 

Hydraulic jump calculations were performed to estimate the distance beyond the toe of 
proposed drop structures that grouted rip-rap should extend. 

Cut and fill estimates along the proposed channel corridors with multiple drop 
structures were calculated for one upstream reach and one downstream reach. A reach 
is defined by a flat segment of channel followed by a drop structure. Therefore, one 
reach would consist of 3 profile points. Since this profile merely repeats itself as the 
channel proceeds downstream, this approach should be adequate. Cut and fill 
quantities on a given reach were computed using cross sections placed at points of 
longitudinal break in slope. The average end area method was used to calculate actual 
cut and fill along the reach. The average cut and fill quantities were then computed 
between the upstream and downstream reaches within a proposed channel corridor. 
The average cut and fill calculated was then multiplied by the total number of reaches 
within the corridor to estimate a total quantity for the channel. This method should 
account for the slightly steeper slopes on the upstream reaches. The overall natural 
grade is fairly constant at about 0.5% west of Loop 303. Detailed cut and fill quantities 
using a finer cross section spacing was beyond the scope of this task. 

Cut and fill estimates along proposed channel corridors with one or less drop 
structu~res were calculated using cross sections at changes in longitudinal slope along 
the entire channel profile. Cross section areas were then averaged and multiplied by 
the distance between sections to determine a cut or fill volume. Very few cross 
sections were used since the natural grade was fairly constant along the channel 
corridors. Detailed cut and fill quantities using a finer cross section spacing was 
beyond the scope of this task. 

As a simplification, the main channel section was used for cutffill estimates. Narrower 
sections through drop structure reaches were not evaluated in an effort to save time. 
The result of this may be a slight over-estimate of the cut quantity since the bottom 
width of the main channel section is larger than the one through the proposed drop 
structure. 

Culvert crossings were analyzed using the FHWA Culvert Analysis Program, HY8, 
version 6.1 and Hydrocalc Hydraulics by Dodson and Associates. The HEC-1 model 
was used to calculate flow rates only at major roadway crossings for culvert sizing. 



Mr. Todd Ringsmuth 
September 26,2000 

Page 3 

The major roadway crossings considered were Penyville, Citrus, Cotton Lane, 
Loop 303, Sarival and EstrelldReems. Culverts were also sized to cross the Beardsley 
Canal at the upstream end of the proposed channel corridors. 

Channel cross sections west of Loop 303 were sized based on the discharge calculated 
by HEC-I at Loop 303. Likewise, channel sections east of Loop 303 were sized based 
on the discharge calculated by HEC-1 at the Falcon Dunes Golf Course and the 
Bullard Wash, respectively. 

Hydroseed quantities were computed by calculating the perimeter along the average 
channel cross section (normal to the direction of flow) in the corridor multiplied by the 
total length of the channel corridor. This number was then added to the area of 
proposed detention basins if appropriate. 

Proposed detention basins were sized by using the incremental increase in flow 
volume due to a given alternative at the Dysart Drain and Bullard Wash. The basin 
depths were limited to 8 feet and an approximate footprint area was defined. 
Normally, a proposed basin would be designed with side slopes and an outlet structure 
to limit outflow to existing conditions or less. This is time consuming and beyond this 
scope. Therefore, the basin footprint is based on the total increase in volume over 
existing and vertical side slopes. The over-estimate in area due to the use of the entire 
volume rather than a basin large enough to limit outflow should be offset by the 
addition of basin side slopes during the Level I1 portion of the Loop 303 project. 

Additional cut at proposed basin sites due to the natural slope of existing ground was 
accounted for in the basin cut calculations. 

Equalizer culverts were sized between the proposed detention basin at the northwest 
corner of Reems and Northern and the Falcon Dunes basin using a maximum 
headwater of 8 feet and a tailwater of 8 feet. The maximum flow between basins was 
limited under these conditions to the existing flow rate into the Falcon Dunes basin. 

Drop structure quantities were based on the narrower cross sections and flow depths 
through the drops. The grouted rip-rap was assumed to be 2 feet thick. 

• Concrete and steel quantities for culvert inlet and outlet headwalls were based on the 
quantities given in the Arizona Department of Transportation Highways Division 
Structures Section, Standard Drawings, June 1992. 

It should be noted that all unit costs used to prepare this estimate are based on present dollar 
values and could increase by as much as 4% per year. 

Four different alternatives were considered when preparing this estimate. The four 
alternatives considered include the "existing condition" alternative and the three WT FRS #3 
alternatives supplied by Dames & Moore. By definition the "existing condition" alternative 
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assumes that no improvements will be made to the WT FRS #3 or the Beardsley Canal. Under 
this scenario, channels and basins were sized along Northern and Camelback to concentrate 
and convey flow to the Dysart Drain and Bullard Wash outfalls. Placing channels along 
Northern Avenue and Camelback Road cuts off flow that previously overtopped each 
roadway from the north. This cut-off flow is now conveyed east increasing the total peak 
discharge at concentration points. The true existing condition is the one that exists culrrently 
today, which does not include channels along these roadways. Therefore, discharges at the 
concentration points under current conditions, is significantly less than those shown for the 
"existing condition" alternative defined above. 

Since WT FRS #3 improvements include elimination of overtopping of the Beardsley Canal, 
the proposed alternatives have the effect of lowering the discharges at the outfall points 
relative to the existing condition defined above. 

Hydro logy 

The hydrology for this analysis was based on a composite model using the current existing 
conditions model by EEC, WTAF2003.dat and the outflow hydrographs from WT FRS #3 per 
alternative as proposed by Dames & Moore. The EEC model was modified by replacing the 
WT FRS #3 watershed with QI cards (hydrographs supplied by Dames & Moore) describing 
the three alternatives proposed by Dames & Moore. In addition, some diverts used to simulate 
flow splits along Camelback, Northern and the Beardsley Canal were turned off or left on 
depending on the condition being modeled. In alternatives proposing a channel along 
Northern, sub-area 188 was routed east along Northern instead of south to area 207A. Since 
there is a large inflow to area 188 from the overtopping of Beardsley Canal (area lo), there is 
a large increase in the flow at downstream discharge points in the "existing condition" 
alternative. This increase was less for alternatives 1-3 since those alternatives eliminate the 
large inflow resulting from the overtopping of the Beardsley Canal as part of the proposed 
improvements at the WT FRS #3. 

The general effects of the alternatives on the downstream flow rates relative to the "existing 
condition" alternative are listed below. The discharge points chosen for the comparison are 
located at the intersection of Northern and Loop 303 (CP192A) and the intersection of 
Camelback and Loop 303 (CP237). 

CPl92A: 
"Existing Condition" = 4,749 cfs 
Alternative # 1 - - 2,680 cfs (44% decrease) 
Alternative #2 - - 3,609 cfs (24% decrease) 
Alternative #3 - - 3,663 cfs (23% decrease) 
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CP237: 
"Existing Condition" = 3,104 cfs 
Alternative #1 - - 2,788 cfs (10% decrease) 
Alternative #2 - - 4,289 cfs (38% increase) 
Alternative #3 - - 2,788 cfs (10% decrease) 

If you have any questions about the above analysis or require more information, please give 
me a call. 

Sincerely 

URS 

Elliot Silverston, PhD, PE 
Project Manager 

Enclosure 

cc: J. Martin 
R. Scrivo 





APPENDIX C 

GEOTECHNICAL INVESTIGATION - SUPPORTING INFORMATION 

Design Issues and Basin Alternatives Report URS Volume ll - Appendices 
White Tanks FRS #3 

Flood Control District of Maricopa County 
August 2001 

URS Proiect No. E l  -1 5448007.00 



BORING LOG 

SPLIT SPOON ISPT) 

SPT 1 5.0 

SPT 2 10.0 

l5 SPT 3 15.0 

20 SPT . 4 20.0 Less gravel a t  20 feet 

25 SPT 5 25.0 

30 SPT 6 30.0 24.5 

3 5 

BLGV022 1215100 

DAMES & MOORE 



BORING LOG 
I LOCATION OFFRING: I JOB NO. 1 CLIENT FCDMC 1 LOCATION BUCKEYE, 1 

WHITE TANKS FRS 973 1 15448-007-058 1 I AZ 
BORING NO. 

B- 2 
SHEET 

DRILLING METHOD: INTERVAL: DRILLER: 

SAMPLING METHOD: INTERVAL: 

BKW WATER LEVEL NA TIME TIME 
LOGGED BY: 

CHECKED BY: SGN TlME 

DATE DATE DATE 

CASING DEPTH 
11/1/99 1111199 

DATUM: APPROX. ELEVATION: feet 
LABORATORY TESTS SURFACE CONDITIONS: 

SPARSLY VEGETATED MINIMAL SIGNS OF DISTURBANCE 

1 bag sample from 5-10 feet 

Not as hard, some gravel 
1 bag sample from 10-1 5 feet 

1 bag sample from 15-20 feet 

1 bag sample from 20-25 feet 

1 bag sample from 25-30 feet 

DAMES & MOORE 

STANDARD PENETRATION TEST WITH 
SPLIT SPOON (SPT) 

1 OF 1 

DRILLING 

ATL CME 75 WITH 6-INCH 
HOLLOW STEM AUGER 

5-FOOT INTERVALS 

START 

0'-31.5' 

FINISH 



BORING LOG 
LOCATION OF BORING: 

WHITE TANKS FRS #3 
LOCATION BUCKEYE, 
AZ 

JOB NO. 

15448-007-058 

CLIENT FCDMC 

BORING NO. 

B-3 
SHEET 

1 OF 1 

DRILLING METHOD: INTERVAL: DRILLER: 

STANDARD PENETRATION TEST WITH 5-FOOT INTERVALS DRILLING 
SPLIT SPOON (SPTI 

START FINISH 

LOGGED BY: BKW WATER LEVEL NA TIME TIME 

1 bag sample 5-1 0 feet 

1 bag sample from 10-1 5 feet 

1 bag sample from 15-20 feet 

SILTY SAND WlTH GRAVEL: Little sand, some gravel 
1 bag sample from 20-25 feet 

Light grayish color gravel rock layer 
1 bag sample from 25-30 feet 

DAMES & MOORE 

ATL CME 75 WITH 6-INCH 
HOLLOW STEM AUGER 

SAMPLING METHOD: INTERVAL: 

0'-31.5' 



BORING LOG 
I LOCATION OF BORING: I JOB NO. 1 CLIENT FCDMC I LOCATION  BUCKEYE,^ 

I I I I SHEET I 

WHITE TANKS FRS #3 / 15448-007-058 1 I AZ 

BORING NO. 

B-4 

DRILLING METHOD: INTERVAL: DRILLER: 
ATL CME 75 WITH 6-INCH 

HOLLOW STEM AUGER 
0 ' -30 '  









TEST PIT LOG 
LOCATION OF TEST PIT: 

WHITE TANKS FRS #3 
JOB NO. 

15448-007-058 

CLIENT FCDMC 

EXCAVATION METHOD: INTERVAL: CONTRACTOR: 

LOCATION BUCKEYE, 
AZ 

fine t o  coarse, few cobbles 

Signs of classification moderately cemented easily excavated dry to 

few (1 5%) coarse, very few fine gravels easily excavatable 

y well cemented moderately high effort to  excavate 

DAMES & MOORE 

BACKHOE 

TEST PIT NO. 

TP 1 
SHEET 

1 OF 1 

EXPLORATION 

START 

TIME 

0 ' -16 '  

FINISH 

TlME 

ATL 

SAMPLING METHOD: INTERVAL: 
BULK SAMPLING 

LOGGED BY: BKW & PLG WATER LEVEL NA 



TEST PIT LOG 
LOCATION OF TEST PIT: 

WHITE TANKS FRS #3 
CLIENT FCDMC JOB NO. 

15448-007-058 

TEST PIT NO. 

TP2 
SHEET 

EXCAVATION METHOD: INTERVAL: CONTRACTOR: 

LOCATION BUCKEYE, 
AZ 

ALT BACKHOE 0'-17.5' 



TEST PIT LOG 

ome slight cementation 

ecomes moderately to well cemented, brown with small amount of 
white pockets, becomes dense 

brown, dense. sand is fine to coarse, cobbles are semi-rounded, 
moderate cementation. moderate effort to excavate 

TPLG022 1215100 

DAMES & MOORE 
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A refraction seismic survey was conducted for Dames & Moore (D&M) over six lines at  a 
proposed dam site in Maricopa County, Arizona, near the White Tank Mountains west of 
Phoenix. The objective of the survey was to determine seismic velocities for rippability purposes 
to aid in the construction project. The seismic data were acquired by Bird Seismic Services, Inc. 
of Globe, Arizona, and processed and interpreted by Jim Hasbrouck of Hasbrouck Geophysics, 
Inc. This letter report includes interpreted depth profiles along each line and relevant supporting 
documentation. A map indicating the relative positions of the lines was not available. 

The 24-channel refraction seismic data were acquired with a Bison Spectra signal-enhancement 
seismograph, Sensor model SM-I I 30-Hz geophones, and a 16-pound sledgehammer source. 
The geophones were located 5 feet apart and source impacts were made at various distances 
offset and along the seismic profiles. The geophones were located on nominally straight lines and 
distances were measured with a tape. The seismic data were stacked nominally six times 
(depending upon offset and noise) at each source point to increase the signal-to-noise ratio. 
Stacking, or signal enhancement, involved repeated source impacts at the same point into the 
same set of geophones. For each source point, the stacked data were recorded into the same 
seismic data file, or record, and, theoretically, the seismic signal arrived at the same time from 
each impact, and thus was enhanced, while noise was random and tended to be reduced or 
canceled. Overall, the quality of the seismic data was excellent and identifiable first breaks (first 
amval of seismic energy) were present. 

The refraction seismic data were processed and interpreted using the SIP (version 4-1) set of 
computer programs from Rimrock Geophysics Inc., Lakewood, Colorado. The general 
processing and interpretation flow consisted of the initial selection, or "picking", of the seismic 
first breaks with the BSIPIK program, creation of data files for input into the interpretation 
program with the SIPIN program, and interpretation of the data using modeling and iterative ray- 
tracing techniques with the SIPT2 program. The SIPT2 program uses the delay-time method to 
obtain a first-approximation depth model, which is then trimmed up by a series of ray-tracing and 
model adjustment iterations to minimize any discrepancies between the picked amval times and 
corresponding times traced through a 2.5-dimensional model. Arrival times at two geophones, 
separated by some variable XY-distance, are used in refractor velocity analyses and time-depth 
calculations. Using the principle of migration and iterative ray-tracing within the SIPTZ program, 
forward and reverse seismic rays emerge from essentially the same point on the reflector, thus 
requiring the reflector to be plane over only a very small distance. The ray-tracing procedure tests 
and corrects the estimated migrated position of points representing the locations of ray entry and 
emergence from the refracting horizon and takes into account the dip of the refracting horizon at 
those emergence points, therefore enabling accurate representation of steeply dipping horizons. 

For any refraction seismic data analysis, it is important to determine accurate velocities. The 
SIPT2 program employs several routines for selection of the proper velocities. For the direct 
amvals through the first layer, the velocity is computed by dividing the distances from each 
source point to each geophone by the corresponding arrival times. These individual velocities are 
averaged for each source point, and a weighted average is computed. For layers beneath the first 
layer, velocities are computed by two methods: 1) Regression, in which a straight line is fit by 
least squares to the arrival times representing the velocity layer and average velocities are 
computed by taking the reciprocals of the weighted average of the slopes of the regression lines, 
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and 2) the Hobson-Overton method wherein velocities are computed if there are reciprocal 
arrivals from two opposing source points at two or more geophones. Final velocities used in the 
SIPT2 inversion process are computed by talung an average of the two methods or assiglng 
override values under certain circumstances. 

Included within this report are depth versus distance refraction seismic models for each line, with 
annotated average velocities for each layer, and tables listing the data used to construct the depth 
models. Also attached, within the Appendix, is output from the SIPT2 program that includes a 
listing of the input data (source point and geophone locations and elevations, amval times picked 
for each geophone, and the layer assigned to each arrival time for the interpretation), velocity 
analysis tables, a time-distance (T-D) plot indicating the picked arrival times and layer 
assignments, and a depth model plot for each source point and geophone. On the SIPT2 depth 
model plots, the positions of the emergent rays along each refracting horizon are indicated by 
letters corresponding to the appropriate source points with questionable points, if any, highlighted 
by a question mark. 

Three seismically distinct layers are identified along each of the lines as shown in the attached 
depth models and detailed within Tables 1 through 6. Layer #1 varies in depth from 
approximately 2 to 10 feet (with predominant values closer to 5 feet) with an average seismic 
velocity of around 1160 feet per second, which is interpreted to correspond to loose, 
unconsolidated, dry material. The depth to the top of the third layer (or thickness of layers #1 and 
#2 combined) varies fiom approximately 17 to 32 feet, with the values more in the 20 feet range 
for lines 1, 2, 3 and 5, and deeper values to around 30 feet for lines 4 and 6. The average velocity 
for layer #2 is approximately 1990 feet per second which corresponds to dry and unconsolidated 
sediments. The third layer (or bedrock for this survey as designed) has an average velocity of 
approximately 2920 feet per second (with line 6 higher at 3233 feet per second), which 
corresponds to dry, unconsolidated sediments with perhaps more gravel present. Note that while 
boreholes and a test pit are present within the general survey area, data fiom those sources are not 
available therefore direct correlation to geologic units is not possible, nor are model constraints 
from known data points available. Tables available from the Caterpillar Tractor Company for 
models D7, D8 and D9 rippers indicate that sediments with velocities less than approximately 

. 4000 feet per second are rippable. Given the velocities found within this survey area, 1 expect 
even a smaller ripper than a D7 could be used although tables for those model rippers are not 
available. 

Geophysics is not an exact science, therefore calculated velocity depth values must be taken as 
interpreted, not absolute. The geophysical data within this project were acquired, processed, and 
interpreted using state-of-the-art instrumentation and software. Ken Bernstein of Bird Seismic 
has been involved in seismic data acquisition since the early 1980s and Jim Hasbrouck of 
Hasbrouck Geophysics has processed and interpreted hundreds of refraction seismic surveys over 
the course of almost 30 years within the geophysical industry. However, it must be reiterated that 
the velocities and depths obtained from the geophysical data are interpretations and the actual 
values may be more or less than what are shown on the models. 
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Maricopa County Dam Site 
Refraction Seismic Line 1 

North Geophone Number South 
1  2  3  4  5  6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4  

0  10 20 30 40 50 60 70 80 90 100 110 120 

Distance along line (feet) darnll-2.gt-f 

Hasbrouck Geophysics, lnc. 
M ontrose, Colorado 

November 1999 



Maricopa County Dam Site 
Refraction Seismic Line 2 

Distance along line (feet) dam12-6.grf 

East Geophone Number West 

Hasbrouck Geophysics, Inc. 
Montrose, Colorado 

November 1999 
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Maricopa County Dam Site 
Refraction Seismic Line 3 

North Geophone Number South 
1  2  3 4  5 6  7 8  9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4  
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2726 ftls 

Distance along line (feet) dami34.grf 

Hasbrouck Geophysics, lnc. 
Montrose, Colorado 

November 1999 



Maricopa County Dam Site 
Refraction Seismic Line 4 

orth Geophone Number South 
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Maricopa County Dam Site 
Refraction Seismic Line 3 

North Geophone Number South 
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Hasbrouck Geophysics, Inc. 
Montrose, Colorado 

November 1999 



Maricopa County Dam Site 
Refraction Seismic Line 6_ 

East Geophone Number west 
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Table 1: Line 1 Refraction Seismic Interpretation Results 

Layer #2 
Velocity 

(fils) 
181 1 
1811 
1811 
1811 
181 1 
1811 
1811 
181 1 
181 1 
1811 
1811 
181 1 
1811 
181 1 
1811 
1811 
181 1 
181 1 
1811 
181 1 
181 1 
1811 
181 1 
181 1 

Layer #1 
Velocity 

(fils) 
1154 
1154 
1154 
1154 
1154 
1154 
.I I 54 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 
1154 

Layer #3 
Velocity 

(fils) 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 
2904 

Layer #2 
Thickness 

( f t  
13.6 
12.6 
12.1 
11.6 
12.3 
13.2 
13.4 
13.3 
14.4 
14.9 
14.1 
14.7 
15.5 
15.1 
15.5 
14 

13.4 
12.9 
13.5 
11.5 
10.4 
9.3 
9.1 
8.8 

Geophone 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 - 

Distance 
along line 

( ft  ) 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 

Depth to 
Layer #2 

(ft) 
-6.2 
-6.2 
-5.7 
-5.8 
-6.2 
-5.8 
-5.9 
-6.1 
-5.1 
-5.1 
-6.3 
-6.1 
-5.1 
-5.4 
-5.1 
-6.1 
-6 

-5.9 
-5.1 
-7 

-7.8 
-7.9 
-8.1 
-8.3 

Depth to 
Layer #3 

(ft) 
-1 9.8 
-1 8.8 
-1 7.8 
-1 7.4 
-1 8.5 
-1 9 

-1 9.3 
-1 9.4 
-1 9.5 
-20 

-20.4 
-20.8 
-20.6 
-20.5 
-20.6 
-20.1 
-1 9.4 
-1 8.8 
-1 8.6 
-1 8.5 
-1 8.2 
-1 7.2 
-1 7.2 
-1 7.1 

Layer # 1 
Thickness 

( ft  ) 
6.2 
6.2 
5.7 
5.8 
6.2 
5.8 
5.9 
6.1 
5.1 
5. I 
6.3 
6.1 
5.1 
5.4 
5.1 
6.1 
6 

5.9 
5.1 
7 

7.8 
7.9 
8.1 
8.3 



Table 2: Line 2 Refraction Seismic Interpretation Results 

Layer #2 
Velocity 

(ft/s) 

2216 
2216 
2216 
221 6 
221 6 
221 6 
221 6 
2216 
221 6 
221 6 
221 6 
221 6 
2216 
221 6 
221 6 
221 6 
221 6 
2216 
221 6 
2216 
221 6 
221 6 
2216 
221 6 

Layer #1 
Velocity 

(fils) 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 
1149 

Layer #3 
Velocity 

(fils) 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 
2980 - 

Layer #2 
Thickness 

(ft) 
14.7 
13.1 
12 

11.8 
11.7 
13.4 
15 

16.3 
16.3 
15.7 
14.9 
14.5 
13.8 
13.7 
13.9 
13.9 
14.5 
13 

13.5 
14.5 
16.1 
17.9 
20.4 
20.4 

Layer # 1 
Thickness 

(ft) 
8 

9.4 
10.2 
10.2 
10.1 
9.4 
8.7 
8.2 
7.9 
8 

8.2 
8 
8 
8 
8 

8.2 
7.8 
8.4 
8.9 
9.4 
9.3 
9 

7.6 
7.6 

Depth to 
Layer #3 

( f t  ) 
-22.7 
-22.5 

pp_______--- 

-22.2 
-22 

-21.8 
-22.8 
-23.7 
-24.5 
-24.2 
-23.7 
-23.1 
-22.5 
-21.8 
-21.7 
-21.9 
-22.1 
-22.3 
-21.4 
-22.4 
-23.9 
-25.4 
-26.9 
-2 8 
-2 8 

Geophone 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Distance 
along line 

(ft) 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 

Depth to 
Layer #2 

( f t  
-8 

-9.4 
-1 0.2 
-1 0.2 
-1 0.1 
-9.4 
-8.7 
-8.2 
-7.9 
-8 

-8.2 
-8 
-8 
-8 
-8 

-8.2 
-7.8 
-8.4 
-8.9 
-9.4 
-9.3 
-9 

-7.6 
-7.6 



Table 3: Line 3 Refraction Seismic Interpretation Results 

Layer #1 
Velocity 

(fils) 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 
1175 

Layer #2 
Thickness 

(fi) 
15.1 
14.8 
13.8 
13.2 
13.4 
12.9 
12.2 
12.9 
13.5 
14.2 
13.5 
13.6 
13.9 
14.5 
15.5 
15.8 
14.6 
14.2 
15.1 
15.8 
16.3 
14 

12.9 
11.7 

Layer #1 
Thickness 

( ft  
4.8 
5 

5.4 
5.9 
5.7 
6.3 
7.1 
6.7 
6.3 
5.8 
6.5 
6.7 
6.8 
6.5 
5.4 
4.6 
5.2 
5.5 
5 

4.3 
3.9 
6 

7.2 
8.4 

Layer #2 
Velocity 

(fils) 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 
1821 

Geophone 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 

Layer #3 
Velocity 

(fils) 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 
2726 

-- 2726 . 

2726 
2726 
2726 
2726 
2726 
2726 
2726 

Depth to 
Layer #2 

(ft) 
-4.8 
-5 

-5.4 
-5.9 
-5.7 
-6.3 
-7.1 
-6.7 
-6.3 
-5.8 
-6.5 
-6.7 
-6.8 
-6.5 
-5.4 
-4.6 
-5.2 
-5.5 
-5 

-4.3 
-3.9 
-6 

-7.2 
-8.4 

Distance 
along line 

( fi) 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 

Depth to 
Layer #3 

( ft) 
-1 9.9 
-1 9.8 
-1 9.2 
-1 9.1 
-1 9.1 
-1 9.2 
-1 9.3 
-1 9.6 
-19.8 
-20 
-20 

-20.3 
-20.7 
-2 1 

-20.9 
-20.4 
-1 9.8 
-1 9.7 
-20.1 
-20.1 
-20.2 
-20 

-20.1 
-20.1 



Table 4: Line 4 Refraction Seismic Interpretation Results 

Layer #3 
Velocity 

( f t f  s) 

2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 
2850 

Layer #2 
Velocity 

(fils> 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 
2065 -- - 

2065 
2065 
2065 
2065 
2065 
2065 
2065 

Layer #1 
Velocity 

(fils) 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 
1183 

Layer #2 
Thickness 

( ft  
19.2 
21 .I 
23 

24.1 
24.6 
25.1 
25.8 
25.1 
25.4 
27.5 
28.1 
26.6 
24.7 
22.7 
2 1 

21 . I  
2 1 

20.5 
19.9 
17.5 
17.9 
17.9 
17.7 
17.6 

Layer # 1 
Thickness 

(ft) 
2.5 
2.4 
2.4 
3.1 
3.9 
4.5 
4.7 
4.6 
4.3 
4.3 
4.5 
4.9 
5.7 
6.6 
7.1 
6.6 
7 

7.1 
6.7 
6.2 
5.7 
5.6 
5.7 
5.7 

Depth to 
Layer #3 

( fi) 
-21.7 
-23.5 
-25.4 
-27.2 
-28.5 
-29.6 
-30.5 
-29.7 
-29.7 
-31.8 
-32.6 
-31.5 
-30.4 
-29.3 
-28.1 
-27.7 
-2 8 

-27.6 
-26.6 
-23.7 
-23.6 
-23.5 
-23.4 
-23.3 

Geophone 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 

Distance 
along line 

( fi) 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 

Depth to 
Layer #2 

( ft  
-2.5 
-2.4 
-2.4 
-3.1 
-3.9 
-4.5 
-4.7 
-4.6 
-4.3 
-4.3 
-4.5 
-4.9 
-5.7 
-6.6 
-7.1 
-6.6 
-7 

-7.1 
-6.7 
-6.2 
-5.7 
-5.6 
-5.7 
-5.7 



Table 5 :  Line 5 Refraction Seismic Interpretation Results 

Layer #2 
Velocity 

(ft/s) 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 
1989 

Layer # I  
Velocity 

(ft/s) 

1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 
1141 

Layer #3 
Velocity 

(ft/s) 

281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 
281 3 

Layer #2 
Thickness 

( ft  1 
16.4 
15.6 
15.1 
14.7 
16.6 
16.6 
16.4 
15.7 
16 
16 

15.8 
15.6 
15.3 
15.1 
14.2 
13.6 
13.2 
12.3 
10.8 
9.8 
10.1 
9.8 
9.9 
9.7 

Layer #1 
Thickness 

(fi) 
4.9 
5 

4.8 
4.5 
4.5 
4.5 
4.5 
4.7 
4.6 
4.7 
4.7 
4.7 
4.7 
4.8 
5.3 
5.2 
4.8 
4.9 
6.1 
7.2 
7.2 
7.8 
7.9 
8.4 

Geophone 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Depth to 
Layer #2 

( ft  ) 
-4.9 
-5 

-4.8 
-4.5 
-4.5 
-4.5 
-4.5 
-4.7 
-4.6 
-4.7 
-4.7 
-4.7 
-4.7 
-4.8 
-5.3 
-5.2 
-4.8 
-4.9 
-6.1 
-7.2 
-7.2 
-7.8 
-7.9 
-8.4 

Distance 
along line 

( ft  1 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

Depth to 
Layer #3 

(fi1 
-21.3 
-20.6 
-1 9.9 
-1 9.2 
-21.1 
-21.1 
-20.9 
-20.4 
-20.6 
-20.7 
-20.5 
-20.3 
-20 

-1 9.9 
-1 9.5 
-1 8.8 
-1 8 

-1 7.2 _ _ _ _ _ _ _ - - -  
-1 6.9 
-1 7 

-1 7.3 
-1 7.6 
-1 7.8 
-1 8.1 

20 
2 1 
22 
23 
24 

95 
100 
105 
110 
115 



Table 6: Line 6 Refraction Seismic Interpretation Results 
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INPUT DATA FILE for DAML1-2.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.'ITLE FOR SIPT2/SIPLUS INPUT DATA SET for DAML1-2.SIP 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I&M MARICOPA COUNTY DAM SITE LINE 1 

PROGRAM CONTROL DATA 
- - - - - - - - - - - - - - - - - - -  

L V PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T 0 
p E a O  r f  L 
r x y v Elev Horiz Time Pt 1 Pt 2 Elevations a f  D 
l i r e  c S i  

J t s r ft/col ft/row ms/col   lev/^   lev/^ Top Bottom BLim TLim e P p _ - - - - - - - - -  - - - - - -  - - - - - _  - - - - - -  - - - - - -  - - -  - - - - - -  - - - -  - - - -  - - - 
. 6 3 0  0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.0 0 0 0 

0.0 0.0 

SHOTPOINT AND GEOPHONE DATA 
. _ _ _ - - - - _ - - - - - - - - - - - - - - - - - -  
Spread A, 7 SP's, 24 Geo's, X-Shift = 0.0, X-True = 1, Units: Feet. 

SP Elev X-LOC 
- - - - -  
-50.0 
-25.0 
27.5 
57.5 
87.5 
140.0 
165.0 

Depth 
- - - - -  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Fudge T 
- - - - - - -  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

End SP 
- - - - - -  

0 
1 
0 
0 
0 
2 
0 

=RIVAL TIMES AND LAYERS REPRESENTED 
. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Geo Elev X-Loc Y S P A  SP B SP C SP D SP E SP F SP G 
- - - - - - - - - - - -  - - -  - - -  --L - - - -  -L - - - -  -L - - - -  -L - - - - -  L - - - - -  L -----L 
1 0.0 0.0 0.0 38.8 3 19.4 1 22.6 2 38.2 3 49..6 0 67.8 3 78.0 0 
2 0.0 5.0 0.0 40.8 3 23.4 1 19.6 2 36.6 3 48.8 0 66.6 3 77.4 3 
3 0.0 10.0 0.0 42.6 3 26.8 1 15.8 1 35.2 2 48.4 3 64.6 3 75.4 3 
4 0.0 15.0 0.0 45.6 3 29.8 2 11.0 1 32.6 2 46.6 3 64.0 3 74.4 3 
5 0.0 20.0 0.0 46.8 3 31.8 2 6.6 1 29.6 2 43.8 3 61.8 3 71.2 3 
6 0.0 25.0 0.0 48.4 3 35.8 2 2.2 1 26.4 2 42.0 3 61.0 3 70.8 3 
7 0.0 30.0 0.0 50.4 3 37.6 2 2.0 1 23.6 2 41.0 3 58.8 3 68.4 3 
8 0.0 35.0 0.0 53.0 3 40.8 2 6.4 1 20.2 1 39.4 3 57.6 3 66.4 3 
9 0.0 40.0 0.0 54.8 3 42.4 2 10.6 1 15.8 1 38.2 2 56.2 3 65.0 3 
10 0.0 45.0 0.0 57.2 3 45.6 2 15.4 1 11.4 1 36.4 2 55.0 3 63.4 3 
L 1 0.0 50.0 0.0 58.8 3 48.0 2 19.8 1 6.8 1 33.2 2 53.0 3 63.4 3 
12 0.0 55.0 0.0 59.6 3 49.6 3 23.0 1 2.6 1 28.8 1 52.0 3 61.8 3 
13 0.0 60.0 0.0 61.6 3 51.8 3 26.0 1 2.2 1 24.8 1 50.0 3 59.8 3 
14 0.0 65.0 0.0 63.4 3 53.4 3 28.6 2 6.8 1 19.6 1 47.2 3 57.2 3 
15 0.0 70.0 0.0 65.2 3 56.4 3 32.0 2 10.6 1 15.4 1 44.2 3 54.6 3 
16 0.0 75.0 0.0 65.8 3 57.2 3 34.8 2 15.2 1 10.8 1 43.2 3 54.4 3 
17 0.0 80.0 0.0 67.6 3 58.2 3 39.0 2 19.4 1 6.4 1 41.0 3 52.8 3 
18 0.0 85.0 0.0 69.8 3 60.4 3 40.8 2 23.8 1 2.0 1 39.8 3 51.6 3 
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VELOCITY ANALYSIS TABLES f o r  DAML1-2.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,ayer 1 V e l o c i t y  f r o m  d i r e c t  arrivals 

Spread A SP G e o  DD V  A v g  V  
- -  - - -  - - - - _ -  _ _ - - _ _  - - - - - -  
B 1 25.0 1289 
B 2 30.0 1282 
B 3 35.0 1306 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N t d  Avg  V e l o c i t y  c o m p u t e d  f o r  L a y e r  1 = 1154 

P a g e  3 



,ayer 2  Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Ti V Avg V AvgTi Pts 

- - - - - -  - - - 
8 . 9  8  
8 . 9  9  
9 . 9  1 0  

1 4 . 7  3 
8 . 0  5  
1 . 9  5  

- - - 
for 40 Pts 

Geos C-SP-> Geos 

Avg = 1 8 2 0  

,ayer 2  Velocity computed by Hobson-Overton method 

Spread A 
;Ps Geos 
- - -  - - - -  - 
B D  4  7  
I E  9 1 1  

_I F 1 9  2 0  
D F 2 0  2 3  
-1 G 20 2 4  

Avg Std Err 4  Highest Std Err at geophones 
TdSP Overall Err Geo Err Geo Err Geo 
- - - -  _ - _ _ _ _ -  - - - - - - - - -  - - - - - - - - -  - -  - - - - - - -  
- 1 . 5  0 . 5 4 6  0 . 8 2 0  6  - 0 . 6 2 0  5  - 0 . 3 4 0  7 
- 5 . 2  0 . 1 4 1  - 0 . 2 0 0  1 0  0 . 1 0 0  9  0 . 1 0 0  11 
- 2 . 6  0 . 0 0 0  0 . 0 0 0  1 9  - 0 . 0 0 0  2 0  

1 . 8  1 . 1 0 1  1 . 1 6 0  2 2  - 1 . 1 2 0  2 3  - 1 . 0 8 0  2 0  
2 . 9  0 . 5 5 1  1 . 0 4 0  2 2  - 0 . 4 8 0  2 4  - 0 . 4 4 0  2 0  

Err Geo 
- - - - - - - - -  
0 . 1 4 0  4  

for 1 8  Pts 

. - - _ - - - - - - - - - _ - - - - _ - - - - - - - - - - - - - - - - - - - - - _ - - - - -  
Jtd Avg Velocity computed for Layer 2  = 1 8 1 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - 

~ayer 3 Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos Avg Ti Avg V 

- - - - - -  
2894  
2974  
3 2 4 7  
3125  
2 7 5 2  
3 0 0 3  
3 0 8 2  

Pts C-SP-> Geos 
- - -  - - - - -  
A 1 24 
B 1 2  24  
C 2 1  2 4  
D 
E 
F 
G 

for 
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:,ayer 3 Veloci ty  computed by Hobson-Overton method 

Spread A 
SPs Geos v 
- -  - - - - -  - - - - - -  
. D  1 2  2778  

4 E  3  8  2 6 6 0  
". F 1 1 8  2878  
G 2 1 9  2 9 4 5  
5 F 1 2  1 8  2 6 0 2  
i3 G 1 2  1 9  2 9 6 4  

Avg Std E r r  
TdSP Overall 
- - - -  - - - - - - -  

3 . 3  0 . 0 0 0  
1 . 4  0 . 4 6 3  
2 . 1  0 . 6 0 3  
0 . 4  1 . 0 0 4  
0 . 3  0 . 9 9 8  

- 0 . 8  1 . 0 9 6  

4  Highest 
E r r  G e o  

- - - - - - - - -  
0 . 0 0 0  I 

- 0 . 6 6 7  3  
1 . 5 3 2  1 5  
1 . 8 6 4  1 0  
2  - 2 5 7  1 5  
2 . 6 1 2  1 5  

Std Err a t  
Err Geo 

geophones 
E r r  Geo E r r  Geo 

- - - - - -  
Avg = 2 8 5 2  f o r  5 9  P t s  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ftd Avg Veloci ty  computed f o r  Layer 3  = 2904  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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F I L E  DAML1-2 . S I P  
D&M MARICOPA COUNTY DAM SITE L INE 1 - RAW ARRIVAL TIMES 

POSITION I N  FEET 
0 2 5 5 0 

1 2  4 6 8 10 1 2  14 16 18 20 22  24 
SPREAD A  



DEPTH MODEL TABLES fo r  DAML1-2.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5pread A Depth and Elev of layers d i r ec t ly  beneath SPs and Geos 

Surf ace Layer 2 Layer 3 
SP X-Loc Elev Depth Elev Depth Elev _ - _ I _ _ - - - _ - - - - - - _ _ - -  - - - - - - - - - - - - -  - - - - - - - - - - _ - -  
B -25.0 

I 
0.0 6.3 

I 
-6.3 21.8 -21.8 

I 
C 27.5 0.0 5.9 -5.9 19.2 -19.2 
D 57.5 0.0 5.6 -5.6 20.7 -20.7 
E 87.5 0.0 5.5 -5.5 18.7 -18.7 
I? 140.0 0.0 9.5 -9.5 17.1 -17.1 

Geo 
- - -  I - -  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Surf ace Layer 2 
X-Loc Elev Depth Elev 

- - - - - - - - - - - - - -  - - - - - - - - - - - - -  
0.0 

I 
0.0 6.2 -6.2 

I 
5.0 0.0 6.2 -6.2 
10.0 0.0 5.7 -5.7 
15.0 0.0 5.8 -5.8 
20.0 0.0 6.2 -6.2 
25.0 0.0 5.8 -5.8 
30.0 0.0 5.9 -5.9 
35.0 0.0 6.1 -6.1 
40.0 0.0 5.1 -5.1 
45.0 0.0 5.1 -5.1 
50.0 0.0 6.3 -6.3 
55.0 0.0 6.1 -6.1 
60.0 0.0 5.1 -5.1 
65.0 0.0 5.4 -5.4 
70.0 0.0 5.1 -5.1 
75.0 0.0 6.1 -6.1 
80.0 0.0 6.0 -6.0 
85.0 0.0 5.9 -5.9 
90.0 0.0 5.1 -5.1 
95.0 0.0 7.0 -7.0 
100.0 0.0 7.8 -7.8 
105.0 0.0 7.9 -7.9 
110.0 0.0 8.1 -8.1 
115.0 0.0 8.3 -8.3 

Layer 3 
Depth Elev 

- - - - - - - - - - - - -  
19.8 -19.8 

I 
18.8 -18.8 
17.8 -17.8 
17.4 -17.4 
18.5 -18.5 
19.0 -19.0 
19.3 -19.3 
19.4 -19.4 
19.5 -19.5 
20.0 -20.0 
20.4 -20.4 
20.8 -20.8 
20.6 -20.6 
20.5 -20.5 
20.6 -20.6 
20.1 -20.1 
19.4 -19.4 
18.8 -18.8 
18.6 -18.6 
18.5 -18.5 
18.2 -18.2 
17.2 -17.2 
17.2 -17.2 
17.1 -17.1 

' e loc i t ies  used t o  formulate the Depth Model 

;pread A Layer 1 Layer 2 Layer 3 
I I I I 

ver t i ca l  1154 1811 
Horizontal 1811 2904 
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F I L E  DAML1-2 .S IP  
D&M MARICOPA COUNTY DAM SITE L I N E  1 

SPREAD A 

0 

-5  LEGEND 

T PHONE LOCATION 

* SHOT POINT 

A .B ,C EMERGENT RAY 
- 1 0  OF SP A ,B ,C , . . . 

? QUEST I ONABLE 
EMERGENT RRY 

S RAY ENTRY POINT 
BENEATH SP 

-15  

-20 

0 

- 5  

E L 
E 
V 
A 
T 
I 
0 - 1 0 -  
N 

I 
N 

F 
E 
E 

- 1 5 -  

- 2 0  

POSITION I N  FEET 

. 1  2 4 6 8 10  1 2  14 1 6  1 8  2 0 2 2  24  . 

C D E 
- -T-T-T-T-T-T-u-T-~T-T-T-T-*-~-T-F-~-T-T-~T-T-T-'F-T-T- - 

- : L c ~ c \  - 
- -c('C-D'B-D- S D - l B - s 7 / B - E u  E s 

C 
c--sp\ 

G-D-G-0- 
~ ' - - G  : 

- 

D - 

r F? G 
G 

G G 

L I 
: f i E  ; G  F sG B 

A S-E 
G 

- '--F - 
A fl fl F 

A A  
Y F  " 8  B F 

B 
J I ~ f i ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ' 1 ' 1 " 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 ' 1 ' 1 1 I 1 4  

0 2 5 50 7 5 100 



F I L E  DRML1-2 . S I P  
D&M MARICOPA COUNTY DAM SITE L INE 1 

SPREAD A 

LEGEND 

LAYER VEL SPRE 



INPUT DATA FILE for DAML2-6.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

llITLE FOR SIPT2/SIPLUS INPUT DATA SET for DAML2-6.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
)&M MARICOPA COUNTY DAM SITE LINE 2 

PROGRAM CONTROL DATA 

, L V PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T 0 
p E a O  r f L  - . x y v Elev Horiz Time Pt 1 Pt 2 Elevations a f D  
\ i r e  c S i 
; t s r ft/col ft/row ms/col   lev/^   lev/^ Top Bottom BLim TLim e P p 
- - - - - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - -  - - - - - -  - - - -  - - - -  - - - 
- 6 3 0  0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.0 0 0 0 

0.0 0.0 

;HOTPOINT AND GEOPHONE DATA 

Spread A, 7  SPts, 24 Geots, X-Shift = 0.0, X-True = 1, Units: Feet. 

SP Elev 
- - - - - -  
A 0.0 
B 0.0 
C 0.0 
D 0.0 
E 0.0 

I F 0.0 
G 0.0 

X-LOC 
- - - - -  
-75.0 
-25.0 

27 .5  
57.5 
87.5  
140.0 
190.0 

Depth 
- - - - -  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

=.RIVAL TIMES AND LAYERS REPRESENTED 

Geo Elev 
- - - - - - -  
1 0.0 
2 0.0 
3 0.0 
4 0.0 
5 0.0 
6 0.0 
7 0.0 
8 0.0 
9 0.0 
10 0.0 
tl 0.0 
12 0.0 
13 0.0 
L 4 0.0 
1 5  0.0 
1 6  0 . 0  
17 0.0 
L 8 0.0 

Uphole T Fudge T 
- - - - - - - -  - - - - - - -  

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

End SP 
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VELOCITY ANALYSIS TABLES f o r  DAML2-6.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Layer 1 Velocity from d i r e c t  a r r i v a l s  

Spread A SP Geo DD V Avg V 
- -  - - -  - - - - - -  - - - - - -  - - - - - -  
C 1 27.5 1109 
C 2 22.5 1114 
C 3 17.5 1136 
C 4 12.5 1096 
C 5 7.5 1389 
C 6 2.5 1136 
C 7 2.5 113 6 
C 8 7.5 1389 
C 9 12.5 1136 
C 10 17.5 1182 
C 11 22.5 1160 
C 12 27.5 1109 
C 13 32.5 1186 

1175 
D 6 32.5 1105 
D 7 27.5 1127 
D 8 22.5 1125 
D 9 17.5 1136 
D 10 12.5 1136 
D 11 7.5 1071 
D 12 2.5 1042 
D 13 2.5 1042 
D 14 7.5 1136 
D 15 12.5 1136 
D 16 17.5 1167 
D 17 22.5 1136 
D 18 27.5 1136 

1115 
E 13 27.5 1146 
E 14 22.5 1172 
E 15 17.5 1182 
E 16 12.5 1202 
E 17 7.5 1136 
E 18 2.5 1250 
E 19 2.5 1136 
E 20 7.5 1103 
E 21 12.5 1136 
E 22 17.5 1199 
E 23 22.5 1125 
E 24 27.5 1109 

1158 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
dtd Avg Velocity computed f o r  Layer 1 = 1149 
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Layer 2  Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos c-SP-> Geos Ti Avg V 

- - - - - -  
2 4 6 7  
2 2 1 6  
2 3 0 7  
1 9 3 8  
2 1 4 7  
2 2 7 3  
2 4 5 1  

Avg Ti Pts 
- - -  

7 
11 
1 0  
11 
11 
1 4  

9  
- - - - - - - - - 

Avg = 2 2 2 8  for 73 Pts 

Layer 2  Velocity computed by Hobson-Overton method 

Spread A 
SPs Geos 
- - -  - - - - -  
I E  2 1 2  
.% F 1 0  1 2  
B D  2  5  
3 E  2 1 2  
3 F 1 0  1 2  
C F 1 4  23  
? G 1 6  23  
3 F 1 9  2 3  
i) G 1 9  2 4  

Avg = 

Avg 
TdSP 
- - - -  

0 . 2  
0 . 6  

- 2 . 4  
0 . 5  
1 . 9  
1 . 7  

- 0 . 4  
1 . 4  
2 . 9  

Std Err 
Overall 

for 5 6  Pts 

4  Highest Std Err at 
Err Geo Err Geo 

- - - - - - - - -  - - - - - - - - -  
0 . 6 7 6  1 2  - 0 . 5 3 5  9  
0 . 6 0 0  11 - 0 . 3 0 0  1 2  
0 . 5 4 0  3  - 0 . 4 8 0  2  

- 2 . 0 0 0  2  1 . 4 1 5  3 
0 . 8 0 0  11 - 0 . 4 0 0  1 0  
1 . 3 8 5  1 7  - 1 . 0 8 7  1 5  
1 . 0 6 9  1 7  - 0 . 8 8 3  1 6  

- 1 . 6 8 0  2 1  0 . 9 2 0  1 9  
1 . 1 5 0  2 2  - 0 . 9 1 8  2 0  

geophones 
Err Geo 

- - - - - - - - -  
- 0 . 4 6 1  11 
- 0 . 3 0 0  1 0  
- 0 . 4 2 0  5 

1 . 0 4 4  5  
- 0 . 4 0 0  1 2  
- 0 . 8 6 9  2 1  
- 0 . 6 1 7  23  

0 . 8 2 0  2 2  
0 . 6 4 8  1 9  

Err Geo 
- - - - - - - - -  
0 . 3 9 0  7  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wtd Avg Velocity computed for Layer 2  = 2216  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Layer 3  Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos c-SP-> Geos Ti V AvgV Avg Ti Pts 

- - - - - -  - - - -  - - - - -  - - -  _ _ - _ -  - - - -  - - - - - -  - - - - - -  - - - - - -  - - -  
A 1 3  2 3  2 4 . 0  2925  2 9 2 5  2 4 . 0  8  
B 1 3  2 3  2 1 . 8  2944  2 9 4 4  2 1 . 8  11 

2893  2 2 . 8  1 7 F 2 8 9 3  2 2 . 8  7  
2957  2 5 . 8  1 1 5  G 2 9 5 7  2 5 . 8  1 5  - - - - - -  - - -  

~ v g =  2 9 3 6  for 4 1  Pts 
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T,ayer 3 Velocity computed by Hobson-Overton method 

Spread A A v g  Std Err 4 Highest Std Err at geophones 
SPs Geos V TdSP Overall Err Geo Err Geo Err Geo Err Geo 

- - - - - -  
A v g  = 3 1 2 8  for 6 Pts 

vtd A v g  Velocity computed for Layer 3 = 2980 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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F I L E  DAML2-6 .S IP  
D8W MRRICOPA COUNTY DAM SITE L INE 2  - RAW ARRIVAL TIMES 

POSITION I N  FEET 
0  2  5 50  7 5 100 
, . . . , l . . . s l , , s ~ , , ,  # # , . . . . , r ~ r . , n . m ~ ~ . . z * , t - T ~ ~ ~ ,  

1 2  4  6  8 10 12  14 16 18 20 22  24 
SPREAD A 



DEPTH MODEL TABLES f o r  DAML2-6.SIP 

Spread A Depth and Elev of l a y e r s  d i r e c t l y  beneath SPs and Geos 

Surf ace 
SP X-Loc Elev 

Surf ace 
Geo X-Loc Elev 

Layer 2 Layer 3 
Depth E l e v  Depth Elev 
- - - - - - - - - - - -  I - - _ - - - - _ _ _ _ - -  
1.1 -1.1 23.0 -23.0 

I 
9.1 -9.1 23.2 -23.2 
8.0 -8.0 22.2 -22.2 
8.7 -8.7 21.9 -21.9 
7.8 -7.8 28 .O -28.0 

Layer 2 
Depth E l e v  

Layer 3 
Depth Elev 

- - - - - - - - - - - - -  
22.7 -22.7 

I 
22.5 -22.5 
22.2 -22.2 
22.0 -22.0 
21.8 -21.8 
22.8 -22.8 
23.7 -23.7 
24.5 -24.5 
24.2 -24.2 
23.7 -23.7 
23.1 -23.1 
22.5 -22.5 
21.8 -21.8 
21.7 -21.7 
21.9 -21.9 
22.1 -22.1 
22.3 -22.3 
21.4 -21.4 
22.4 -22.4 
23.9 -23.9 
25.4 -25.4 
26.9 -26.9 
28.0 -28.0 
28.0 -28.0 

J e l o c i t i e s  used t o  formulate t h e  Depth Model 

Spread A Layer 1 Layer 2 Layer 3 I - - - - - - - - - - - - - \ - - - - - - - - - - - - -  I _ _ _ _ _ - - - - - - - -  
V e r t i c a l  1149 2216 

I 
Horizontal  2216 2980 
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F I L E  DAML2-6 .S IP  
D&M MARICOPA COUNTY DAM SITE' LINE 2 

SPREAD A 

0 

-5 

LEGEND 

I PHONE LOCRTION 
-10 

* SHOT POINT 

A .B .C EMERGENT RAY 
OF SP A ,B ,C , . . . 

-15  
? QUEST I ONABLE 

EMERGENT RAY 

S RAY ENTRY POINT 
BENEATH SP 

-20 

r 

0 

- 5  

-10 

- 15 

-20 

: 1  2 4 6 8 10 1 2  14 16 18 2 0 2 2 24 1 

C D E 
- T - T - T - T - I - - 7 - T - T - I - - T - ? - T - - T - I - - T - T -  - 

- - 

F"k~-- 1 
: B \ ~  ~ B - ~ - ~ - ~ s F - ~ c - s - ~ c - c \ ~ F - ~ s - ~ ~  \ YB E,~'S 'IF, D-G-IG / D 
- B\-E-B-E-B~E - 

- - 

- B 
0 

- 

- 2 5 -  

-30  

POSIT ION I N  FEET 

G A A B  

/ 

F G 

- .  

- - -30 

I 0 1 I  , 1 1 1  1 1 1 1  I l l 1  1 1 1 1 1 1 1 1 + 1 ~ ~ ~ ~  , 1 1 1  I I I I  I I 

0 25 50 7 5 100 



F I L E  DAML2-6 . S I P  
D&M MARICOPA COUNTY DAM S I T E  L I N E  2 

SPREAD A 

0 2 5 
POSIT ION I N  FEET 

LEGEND 

LAYER VEL SPRE 



INPUT DATA FILE for DAML3-4.SIP 

CITLE FOR SIPT~/SIPLUS INPUT DATA SET for DAML3-4.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
)&M MARICOPA COUNTY DAM SITE LINE 3 

?ROGRAM CONTROL DATA 
_ _ _ _ - - - - - - - - - - - - - - -  

L V PRINTER PLOT SCALES 
? E ~ O  

x y v Elev Horiz Time 
L i r e  
; t s r ft/col ft/row ms/col _ - - - - - - - - -  - - - - - _  _ - - _ - _  
- 6 3 0  0.0 0.0 0.0 

DATUM CONTROL PLOT CONTROL T 0 
r f  L 

Pt 1 Pt 2 Elevations a f  D 
c S i  

Elev/X  lev/^ Top Bottom BLim TLim e P p 

;HOTPOINT AND GEOPHONE DATA 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
spread A, 7 SP's, 24 Geo's, X-Shift = 0.0, X-True = I, Units: Feet. 

SP Elev 
- - - - - - 
A 0.0 
B -5.0 
C 0.0 
D 0.0 
E 0.0 
F 0.0 
G 0.0 

Depth 
- - - - -  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Fudge T End SP 
- - - - - -  

0 
1 
0 
0 
0 
2 
0 . 

=RIVAL TIMES AND LAYERS REPRESENTED 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zeo Elev X-Loc Y SP A SP B SP C SP D SP E SP F SP G 
- - - - - - -  - - - - -  - - -  -----L - - - -  -L - - - -  -L - - - -  -L - - - -  -L -----L - - - - -  1 
1 0.0 0.0 0.0 45.8 3 22.2 2 24.2 1 40.8 2 52.4 3 71.2 3 82.8 3 
2 0.0 5.0 0.0 46.8 3 26.6 2 19.8 1 38.4 2 51.2 3 71.4 3 82.4 3 
3 0.0 10.0 0.0 50.0 3 29.4 2 15.8 1 3 7 . 0  2 49.4 3 70.8 3 81.6 3 
4 0.0 15.0 0.0 51.4 3 30.6 3 11.0 1 33.0 2 47.2 3 66.8 3 78.0 3 
5 0.0 20.0 0.0 54.0 3 31.4 3 7.0 1 30.8 2 45.2 3 67.2 3 77.6 3 
6 0.0 25.0 0.0 56.2 3 35.0 3 2.0 1 28.2 1 43.8 3 64.6 3 78.2 3 
7 0.0 30.0 0.0 58.0 3 36.8 3 1.8 1 24.6 1 42.2 3 63.8 3 76.0 3 
8 0.0 35.0 0.0 59.2 3 38.0 3 7.0 1 20.0 1 38.8 2 60.8 3 73.2 3 
9 0.0 40.0 0.0 60.4 3 39.8 3 10.6 1 13.6 1 36.0 2 58.6 3 71.0 3 
10 0.0 45.0 0.0 62.4 3 42.0 3 15.0 1 11.4 1 33.4 2 55.0 3 69.0 3 
11 0.0 50.0 0.0 63.8 3 43.8 3 19.6 1 6.8 1 31.2 2 54.2 3 67.8 3 
12 0.0 55.0 0.0 64.2 3 46.2 3 24.0 1 1.4 1 28.8 2 52.4 3 65.6 3 
13 0.0 60.0 0.0 67.0 3 47.4 3 28.0 1 1.4 1 24.2 1 50.6 3 65.0 3 
14 0.0 65.0 0.0 68.8 3 49.8 3 31.6 1 6.4 1 20.0 1 47.6 3 62.8 3 
15 0.0 70.0 0.0 71.6 3 52.2 3 34.8 2 11.0 1 15.6 1 46.2 3 60.8 3 
16 0.0 75.0 0.0 73.4 3 54.4 3 36.4 2 15.4 1 11.2 1 45.0 3 59.8 3 
17 0.0 80.0 0.0 75.8 3 56.6 3 37.8 2 19.8 1 7.0 1 43.4 3 57.8 3 
18 0.0 85.0 0.0 78.2 3 59.4 3 40.0 2 24.41 2.61 42.0 3 57.4 3 
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VELOCITY ANALYSIS TABLES for DAML3-4.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Layer 1 Velocity from direct arrivals 

Spread A Geo DD 
- - -  - - - - - -  
1 27.5 
2 22.5 
3 17.5 
4 12.5 
5 7.5 
6 2.5 
7 2.5 
8 7.5 
9 12.5 
10 17.5 
11 22.5 
12 27.5 
13 32.5 
14 37.5 

V Avg V 

E 13 27.5 1136 
E 14 22.5 1125 
E 15 17.5 1122 
E 16 12.5 1116 
E 17 7.5 1071 
E 18 2.5 962 
E 19 2.5 962 
E 20 7.5 1172 
E 21 12.5 1250 
E 22 17.5 1151 
E 23 22.5 1172 
E 24 27.5 1136 

1115 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wtd Avg Velocity computed for Layer 1 = 1175 
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.ayer 2  Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos c-SP-> Geos Ti V Avg V Avg Ti 

- - - - - -  - - - -  - - - - -  - - - - - - - -  - - - -  - - - - - -  - - - - - -  - - - - - -  
B 1 3  3 . 9  1 3 7 0  1 3 7 0  3 . 9  
C 1 5  1 9  1 7 . 4  2 5 0 0  2 5 0 0  1 7 . 4  

1 9 6 9  1 1 . 9  1 5  D 1 9  2 4  1 4 . 0  2285  2 1 2 9  1 2 . 9  
2016  1 2  - 6  8  1 2  E 2016  1 2 . 6  
1 3 8 1  4 . 2  2 0  2 4  F 1 3 8 1  4  - 2  

- - - - - -  
Avg = 1 8 7 6  for 

Pts 

- - -  
2 9  Pts 

.ayer 2  Velocity computed by Hobson-Overton method 

Spread A Avg Std Err 4  Highest Std Err at geophones 
';Ps Geos V TdSP Overall Err Geo Err Geo Err Geo Err Geo 
_ _ -  - - - - -  _ - - _ - -  - - - -  - - - - - - -  - - _ _ - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  

B D  1 3  1 8 0 6  - 0 . 4  0 . 6 1 6  0 . 8 7 1  2  - 0 . 4 3 6  1 - 0 . 4 3 5  3  
D F 2 0  24  1 6 7 2  - 2 . 3  0 . 8 8 9  - 1 . 3 8 0  2 1  1 . 2 0 0  2 0  - 0 . 5 6 0  22 0 . 4 6 0  2 3  

- - - - - -  
Avg = 1 7 2 2  for 8  Pts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ftd Avg Velocity computed for Layer 2  = 1 8 2 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Layer 3  Velocity computed by regression of raw uncorrected arrivals 

Spread A 
v Ti Geos <-SP-> Geos Ti V Avg V 

. - - - -  - - - -  - - - - - -  - - - - - -  
1 2 4  1 9 . 7  2 8 2 1  2 8 2 1  
4  2 4  1 5 . 2  2 5 9 8  2598  

2823  
2 6 4 9  
2 9 5 1  

- - - - - -  
Avg = 2763  

Avg Ti 
- - - - - -  

for 

Pts 

95 Pts 
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Veloc i t y  comput Hobson-Overton met hod 

Spread A Avg Std E r r  4 Highest Std E r r  a t  geophones 
5Ps  Geos V TdSP Overall E r r  Geo E r r  Geo E r r  Geo 
- -  - - - - -  - - - - - -  - - - -  - -_ - - - -  _ - _ - - - - - -  - - - - - - - - -  - - - - - - - - -  

, E  1 7 2569 -2.4 0.524 -1.014 2 0.679 1 0.507 5 
4 F  1 1 9  2685 -3.2 0.864 2.044 1 -1.722 12 1.326 10 
-. G 1 24 2884 1.6 0.721 -1.325 13 1.281 1 1.280 4 
E 4 7  2583 -4.5 0.450 -0.719 5 0.421 6 0.339 4 

B F  4 1 9  2518 -4.4 0.829 1.858 4 -1.700 5 1.282 10 
9 G 4 24 2739 -0.1 1.011 2.120 20 -2.081 24 1.870 4 

- - - - - -  
Avg = 2707 f o r  9 1 P t s  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
:td Avg Velocity computed f o r  Layer 3 = 2726 

E r r  Geo 
- - - - - - - - -  
-0.279 7 
-0.880 2 
-1.258 12 
-0.041 7 
-0.823 7 
-1.211 6 
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F I L E  D A M L 3 - 4  . S I P  
D&M M A R I C O P A  COUNTY DAM S I T E  L I N E  3 - RAW A R R I V R L  T I M E S  

P O S I T I O N  I N  FEET 
0 2 5 5 0 7 5 100 



DEPTH MODEL TABLES f o r  DAML3-4.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spread A Depth and Elev of l a y e r s  d i r e c t l y  beneath SPs and Geos 

Surf ace Layer 2 Layer 3 
SP X-Loc Elev Depth Elev Depth Elev _ _ - I - - - - - _ - - - _ - _ _ - - _  - - - _ _ - _ _ _ _ _ - -  - _ - - - - - - - - - - -  
B -25.0 

I 
-5.0 0.0 

I 
-5.0 15.2 -20.2 

I 
C 27.5 0.0 6.7 -6.7 19.3 -19.3 
D 57.5 0.0 6.8 -6.8 20.5 -20.5 
E 87.5 0.0 5.2 -5.2 19.9 -19.9 
F 140.0 0.0 14.6 -14.6 20.1 -20.1 

Surf ace Layer 2 Layer 3 
Geo X-Loc Elev Depth Elev Depth E l e v  - - - I - - - - - - - - - - - - - - - -  - - - - - - - - - - - - -  - - - - - - - - - - - - -  
1 0.0 

I 
0.0 4.8 

I 
-4.8 19.9 -19.9 

I 
2 5.0 0.0 5.0 -5.0 19.8 -19.8 
3 10.0 0.0 5.4 -5.4 19.2 -19.2 
4 15.0 0.0 5.9 -5.9 19.1 -19.1 
5 20.0 0.0 5.7 -5.7 19.1 -19.1 
6 25.0 0.0 6.3 -6.3 19.2 -19.2 
7 30.0 0.0 7.1 -7.1 19.3 -19.3 
8 35.0 0.0 6.7 -6.7 19.6 -19.6 
9 40.0 0.0 6.3 -6.3 19.8 -19.8 
10 45.0 0.0 5.8 -5.8 20.0 -20.0 
11 50.0 0.0 6.5 -6.5 20.0 -20.0 
12 55.0 0.0 6.7 -6.7 20.3 -20.3 
13 60.0 0.0 6.8 -6.8 20.7 -20.7 
14 65.0 0.0 6.5 - 6 5  21.0 -21.0 
15 70.0 0.0 5.4 -5.4 20.9 -20.9 
16 75.0 0.0 4.6 -4.6 20.4 -20.4 
17 80.0 0.0 5.2 -5.2 19.8 -19.8 
18 85.0 0.0 5.5 -5.5 19.7 -19.7 
19 90.0 0.0 5.0 -5.0 20.1 -20.1 
20 95.0 0.0 4.3 -4.3 20.1 -20.1 
21 100.0 0.0 3.9 -3.9 20.2 -20.2 
22 105.0 0.0 6.0 -6.0 20.0 -20.0 
23 110.0 0.0 7.2 -7.2 20.1 -20.1 
24 115.0 0.0 8.4 -8.4 20.1 -20.1 

7 e l o c i t i e s  used t o  formulate t h e  Depth Model 

Spread A Layer 1 Layer 2 Layer 3 I - - - - - - - - - - - - -  - - - - - - - - - - - - -  - - - - - - - - - - - - -  
V e r t i c a l  1175 

I 
1821 

I I 
Horizontal  1821 2726 
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F I L E  DAML3-4 . S I P  
D&M MARICOPA COUNTY DAM S I T E  L I N E  3 

SPREAD A 

0 

- 5  

E L 
E 
V 
A 
T 
I 
0 - 1 0 -  
N 

I 
N 

F 
E 
E 

- 1 5 -  

- 2 0  

POSIT ION I N  FEET 

. 1  2 4 6 8 10 12  14 16  18  2 0 2 2 

C D E 
- -~-?-~-T-T--T-~-?-~--.?-T-?-?-~-T-F-F-C-?-?-+-?-?-?-F-?~?- 

24 

0 

-1 

D/~+FqF 

/ F c ~ c - s ~  --BQ~.D 'b 
- 

' T ~ ~ D ~  LE\ ES--E-E cc \; S 

- 

- 
G 

G 

B G 
F 

B~ B G F F A  BA A 8 
a A G~ F F ----B-------FB-~ 1 B / ~  E t~ ~ - L B - ~  % E ? -FA A G G - ~ 3 4  G G G p-F-F - 

- A G F 

A A 
A s % G  G 

F B 
F F B G 

8 A B G 
B 

J l l l l  ~ l f ~ l ~ l ~ l l ~ ~ ~ ~ ~ ~ l ~ ~ l ~ l l l l l l ' l l l l l ~ I ' l ' l " l ' l  
0  25  5 0 7 5 100 

-5 
LEGEND 

? PHONE LOCATION 

* SHOT POINT 

A ,B ,C EMERGENT RAY 
-10 OF SP A ,B ,C , . . . 

? QUEST IONABLE 
EMERGENT RAY 

S RAY ENTRY POINT 
BENEATH SP 

-15 

-20 



FILE DAML3-4 .SIP 
DBM MARICOPA COUNTY DAM SITE LINE 3 

SPREAD A 

0 25 
POSITION IN FEET 

LEGEND 

LAYER VEL SPREAD 



INPUT DATA FILE for DAML4-2.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FOR INPUT DATA SET for 

)&M MARICOPA COUNTY DAM SITE LINE 4 

PROGRAM CONTROL DATA 
- - - - - - - - - - - - - - - - - - -  

L V PRINTER PLOT SCALES 
p E a O  - x y v Elev Horiz Time 
i i r e  
; t s r ft/col ft/row ms/col _ - - - - - - - - -  - - - - - -  - - - - - -  
. 6 3 0  0.0 0.0 0.0 

DATUM CONTROL PLOT CONTROL T 0 
r f  L 

Pt 1 Pt 2 Elevations a f D  
c S i  

  lev/^ Elev/x Top Bottom BLim TLim e P p 
- - - - - -  - - - - a -  - - -  - - - - - -  - - - -  - - - -  - - - 

0.0 0.0 0 0 0.5 10.0 0 0 0 
0.0 0.0 

3HOTPOINT AND GEOPHONE DATA 
. - - - - - - - - - - - - - - - - - - - - - - - - - -  

Spread A, 7 SP1s, 24 Geofs, X-Shift = 0.0, X-True = 1, Units: Feet. 

SP Elev 
- - - - - -  
A 0.0 
B 0.0 
C 0.0 
D 0.0 
E 0.0 

' F  0.0 
G 0.0 

Depth 
- - - - -  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Uphole T Fudge T End SP 
- - - - - - - -  - - - - - - -  - - - - - -  

0.0 0.0 0 
0.0 0.0 1 
0.0 0.0 0 
0.0 0.0 0 
0.0 0.0 0 
0.0 0.0 2 
0.0 0.0 0 

1RRIVAL TIMES AND LAYERS REPRESENTED 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Geo Elev X-Loc Y SP A SP B 
.. - - - - - -  - - - - -  - - -  - - - -  -L - - -  --L 
1 0.0 0.0 0.0 30.2 2 15.6 2 
2 0.0 5.0 0.0 33.4 2 16.6 2 
3 0.0 10.0 0.0 35.2 2 18.8 2 
4 0.0 15.0 0.0 38.2 2 20.8 2 
5 0.0 20.0 0.0 41.8 2 23.8 2 
6 0.0 25.0 0.0 44.4 2 25.4 2 
7 0.0 30.0 0.0 47.2 2 29.0 2 
8 0.0 35.0 0.0 48.8 2 32.2 2 
9 0.0 40.0 O:O 51.2 2 35.2 2 

L 0 0.0 45.0 0.0 54.0 2 37.6 2 
L 1 0.0 50.0 0.0 55.6 2 39.2 2 
12 0.0 55.0 0.0 58.0 2 43.4 2 
13 0.0 60.0 0.0 59.6 2 45.6 2 
.14 0.0 65.0 0.0 62.0 3 48.4 2 
15 0.0 70.0 0.0 64.4 3 51.0 2 
16 0.0 75.0 0.0 66.2 3 53.8 2 
L 7 0.0 80.0 0.0 67.6 3 55.2 2 
L 8 0.0 85.0 0.0 69.4 3 57.2 3 
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VELOCITY ANALYSIS TABLES for DAML4-2.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Layer 1 Velocity from direct arrivals 

Spread A SP Geo DD V Avg V 
- -  - _ -  _ _ _ - _ _  _ _ _ _ _ _  - _ _ _ - -  
C 4 12.5 1136 
C 5 7.5 1136 
C 6 2.5 1136 
C 7 2 - 5  1136 
C 8 7.5 1136 
C 9 12.5 1179 
C 10 17.5 1182 

1149 
D 9 17.5 1151 
D 10 12 -5 1116 
D 11 7.5 1136 
D 12 2.5 1250 
D 13 2.5 1389 
D 14 7.5 1250 
D 15 12.5 1202 
D 16 17.5 1151 

1206 
E 13 27.5 1261 
E 14 22.5 1172 
E 15 17.5 1215 
E 16 12.5 1157 
E 17 7.5 1250 
E 18 2 -5 1389 
E 19 2.5 1136 
E 20 7.5 1071 
E 21 12.5 1116 
E 22 17.5 1108 

1188 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wtd Avg Velocity computed for Layer 1 = 1183 

Layer 2 Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos 

- - - - -  
C-SP-> Geos 
- - -  - - - - -  
A 1 13 
B 1 17 
C 11 24 
D 17 24 
E 23 24 
F 
G 

Ti V Avg V 
- - - -  - - - - - -  - - - - - -  
6.3 2015 2015 
0.5 1897 1897 
7.2 2031 2085 
8.5 2063 2134 
6.4 1786 2150 

2052 
1962 

- - - - - -  
Avg = 2040 

Avg Ti 
- - - - - -  

6.3 
0.5 
7.5 
8.8 
8.1 
7.8 
8.3 

for 

Pts 
- - -  
13 
17 
17 
16 
14 
18 
12 

- - -  
107 PtS 
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Layer 2  Velocity computed by Hobson-Overton method 

Spread A 
3Ps Geos 
. . - -  - - - - -  
i c  1 3  
D 1 8  
'L E 1 1 2  
i F  7 1 3  
3 C  1 3  
3 D  1 8  
3 E  1 1 2  
3 F  7 1 7  
3 G 1 3  1 7  
: E 11 1 2  

F 11 2 4  
Z G 1 3  2 4  
3 F 1 7  2 4  
> G 1 7  2 4  
!: F 23 2 4  
7 G 23 2 4  

Avg = 

Avg Std Err 
TdSP Overall 

for 1 1 7  Pts 

4  Highest Std Err at 
Err Geo Err Geo 

- - - - - - - - -  - - - - - - - - -  
0 .667  2  - 0 . 3 3 3  1 
1 . 0 1 2  2  - 0 . 9 9 8  4  
1 . 0 8 7  1 0  0 . 9 6 4  2  
0 . 6 8 6  1 0  - 0 . 5 5 7  1 2  

- 0 . 2 0 0  2  0 . 1 0 0  3  
2 .333  8  - 1 . 7 5 7  6  

- 2  - 6 4 7  6  2 . 3 4 9  1 
- 1 . 3 5 5  1 7  - 1 . 0 6 4  7  

1 . 4 0 0  1 5  - 0 . 7 6 0  1 4  
0 .000  11 - 0 . 0 0 0  1 2  

- 1 . 2 4 6  2 4  1 . 1 9 5  2 2  
2 . 0 4 1  1 5  - 0 . 8 9 7  1 3  

- 2 . 1 8 3  2 4  2 . 1 2 1  2 2  
1 . 6 9 5  2 0  - 0 . 8 6 7  2 4  
0 .000  2 4  - 0 . 0 0 0  2 3  

- 0 . 0 0 0  2 4  0 . 0 0 0  2 3  

geophones 
Err Geo 

- - - - - - - - - 
- 0 . 3 3 3  3  
- 0 . 7 9 3  3  
- 0 . 8 8 2  1 2  

0 . 3 6 4  11 
0.100  1 
1 . 7 1 7  1 

- 2 . 0 0 8  5  
0 . 5 2 7  8  

- 0 . 4 8 0  1 7  

Err Geo 
- - - - - - - - -  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Jtd Avg Velocity computed for Layer 2  = 2065  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>ayer 3  Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos <-SP-> Geos Ti V Avg V Avg Ti Pts 

- - - - - -  - - - -  - - - - -  - - - - - - - -  - - - -  - - - - - -  - - - - - -  - - - - - -  - - -  
A 1 4  2 4  2 6 . 1  3 1 4 5  3 1 4 5  2 6 . 1  1 0  
B 1 8  2 4  1 2  - 8  2 4 6 5  2 4 6 5  1 2 . 8  7 

3 2 4 1  2 8 . 3  1 6  F 3 2 4 1  2 8 . 3  6  
2 7 2 1  2 2 . 0  1 1 2  G 2 7 2 1  2 2 . 0  1 2  

- - - - - -  - - -  
~ v g  = 2 8 5 0  for 3 5  Pts 

Layer Velocity computed Hobson-Overton method 

~ o t  enough points. 

Jtd Avg Velocity computed for Layer 3  = 2 8 5 0  
. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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F I L E  DAML4-2 . S I P  
D&M MARICOPA COUNTY DAM SITE L INE 4  - RAW ARRIVAL TIMES 

POSITION I N  FEET 
0 2 5 5 0  7 5 100 

1 2  4  6  8 10 12  14 16 18 20 22  24 
SPREAD A  



DEPTH MODEL TABLES f o r  DAML4-2.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ ~ r e a d  A Depth and Elev of l ayers  d i r e c t l y  beneath SPs and Geos 

Surf ace Layer 2 Layer 3 
SP X-Loc Elev Depth Elev Depth E l e v  _ _ _ I - - - - - - _ - - - - - - _ _ -  - - - - _ - - - - _ - - _  - - - _ _ - - - - - - - -  
B -25.0 

I 
0.0 3.0 

I 
-3.0 16.9 -16.9 

I 
C 27.5 0.0 4.6 -4.6 30.1 -30.1 
D 57.5 0.0 5.3 -5.3 31.0 -31.0 
E 87.5 0.0 6.9 -6.9 27.1 -27.1 
F 140.0 0.0 5.3 -5.3 23.2 -23.2 

Surf ace 
Geo X-Loc Elev _ _ _ I _ _ - - - - - - - - _ _ - - - -  
1 0.0 0.0 

I 
2 5.0 0.0 
3 10.0 0.0 
4 15.0 0.0 
5 20.0 0.0 
6 25.0 0.0 
7 30.0 0.0 
8 35.0 0.0 
9 40.0 0.0 
10 45.0 0.0 
11 50.0 0.0 
12 55.0 0.0 
13 60.0 0.0 
14 65.0 0.0 
15 70.0 0.0 
16 75.0 0.0 
17 80.0 0.0 
18 85.0 0.0 
19 90.0 0.0 
20 95.0 0.0 
21 100.0 0.0 
22 105.0 0.0 
23 110.0 0.0 
24 115.0 0.0 

Layer 2 Layer 3 
Depth Elev Depth E l e v  

- - - - - - - - - - - - -  - - - - - - - - - - - -  I - 
2.5 -2.5 21.7 -21.7 

I 
2.4 -2.4 23 -5 -23.5 
2.4 -2.4 25.4 -25.4 
3.1 -3.1 27.2 -27.2 
3.9 -3.9 28.5 -28.5 
4.5 -4.5 29.6 -29.6 
4.7 -4.7 30.5 -30.5 
4.6 -4.6 29.7 -29.7 
4 -3 -4.3 29.7 -29.7 
4.3 -4.3 31.8 -31.8 
4.5 -4.5 32.6 -32.6 
4.9 -4.9 31.5 -31.5 
5.7 -5.7 30.4 -30.4 
6.6 -6.6 29.3 -29.3 
7.1 -7.1 28.1 -28.1 
6.6 -6.6 27.7 -27.7 
7.0 -7.0 28 -0 -28 -0 
7.1 -7.1 27 - 6  -27.6 
6.7 -6.7 26.6 -26.6 
6.2 -6.2 23.7 -23.7 
5.7 -5.7 23.6 -23.6 
5.6 -5.6 23.5 -23.5 
5.7 -5.7 23.4 -23.4 
5.7 -5.7 23.3 -23.3 

Je loc i t i e s  used t o  formulate t he  Depth Model 

Spread A Layer 1 Layer 2 Layer 3 I - - - - - - - - - - - - -  - - - - - - - - - - - - -  I I - - - - - - - - - - - - -  
Ver t i ca l  1183 2065 

I 
Horizontal 2065 2850 
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F I L E  DAML4-2 .SIP 
D&M MARICOPA COUNTY DAM SITE L I N E  4 

SPREAD A 

5 

0 

-5: 

E 
-10: 

L 
E 
V 
A 
T - 1 5 -  
I 
0 
N 

I 
N - 2 0 7  

F 
E 
E 

- 3 0  

-35: 

POSITION I N  FEET 

- 7 

: l  2 4 6 8 10 1 2  14 16  1 8  20 2 2 24 : 
C D E 

- - - - - - ~ - - * - - - - - * - ~ - - - T - T ? - T - T - T - T - T -  

t -EB-E-8-EB, 
B\ 

~ s - Q . ~ - ~ ~ ~  - B F - E F - C F - ~ . ~ - ~ ~  
F-~s, 1 ,,..-G-D--F-E-F-E-F- - 

"F/G-\c-s-C/ c~'G 

: 

; 

7 

R A 

- 2 5 - \  \ F 8 < A  )rB 1 

G G 

7 
F 

~r," G 
I3 G : 

F~ GG 

G 

; 

- 4 ~ J ~ l l l ~ ~ ~ # ~ ~ ~ l l l l ~ ~ 1 ~ l ~ 1 1 1 1 ~ l l I I ~ I l l 1 ~ 1 1 l l ~ l 1 1 1 ~ 1 l ~ - ~ ~  

0 2 5 50 7 5 100 

5 

0 

- 5  

LEGEND 
-10  

T PHONE LOCATION 

* SHOT POINT 
- 1 5  

A ,B ,C EMERGENT RAY 
OF SP A ,B ,C , . . . 

-20  
? QUEST I ONABLE 

EMERGENT RAY 

S RAY ENTRY POINT 
- 2 5  BENEATH SP 

-30 

- 3 5  



F I L E  DAML4-2 . S I P  
D&M MARICOPA COUNTY DAM S I T E  L I N E  4 

SPREAD A 

LEGEND 

LAYER VEL SPR EAD 

POSIT ION I N  FEET 



INPUT DATA FILE for DAML5-4.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

fITLE FOR SIPT~/SIPLUS INPUT DATA SET for DAMLS-4.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
)&M MARICOPA COUNTY DAM SITE LINE 5 

PROGRAM CONTROL DATA 

3 L V PRINTER PLOT SCALES 
p E a O  
r x y v Elev Horiz Time 

DATUM CONTROL PLOT CONTROL T 0 
r f L  

Pt 1 Pt 2 Elevations a f  D 
c S i  

~lev/X Elev/X Top Bottom BLim TLim e P p 
- - - - - -  - - - - - -  - - -  - - - - - -  - - - -  - - - -  - - - 

0.0 0.0 0 0 0.5 10.0 0 0 0 
0.0 0.0 

YHOTPOINT AND GEOPHONE DATA 
. - - - - - - - - - - - - - - - - - - - - - - - - - -  
Spread A, 7 SP's, 24 Geols, X-Shift = 0.0, X-True = 1, Units: Feet 

Elev 
- - - - 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

X-LOC 
- - - - -  
-50.0 
-25.0 
27.5 
57.5 
87.5 
140.0 
165.0 

Y-LOC 
- - - - -  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

WRIVAL TIMES AND LAYERS 

Geo Elev X-Loc Y 
. - - - - - -  - - - - -  - - -  
1 0.0 0.0 0.0 
2 0.0 5.0 0.0 
3 0.0 10.0 0.0 
4 0.0 15.0 0.0 
5 0.0 20.0 0.0 
6 0.0 25.0 0.0 
7 0.0 30.0 0.0 
8 0.0 35.0 0.0 
9 0.0 40.0 0.0 
10 0.0 45.0 0.0 
L 1 0.0 50.0 0.0 
12 0.0 55.0 0.0 
13 0.0 60.0 0.0 
L 4 0.0 65.0 0.0 
15 0.0 70.0 0.0 
16 0.0 75.0 0.0 
L 7 0.0 80.0 0.0 
18 0.0 85.0 0.0 

Depth Uphole T 
- - - - -  - - - - - - - -  
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

REPRESENTED 

Fudge T 
- - - - - - -  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

End SP 
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VELOCITY ANALYSIS TABLES for DAML5-4.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Laye, : Velocity from direct arrivals 

Spre r A SP Geo DD V Avg V 
- -  - - -  - - - - - -  - - - - - -  - - - - - -  
C 1 27.5 1146 
C 2 22.5 1148 
C 3 17 -5 1122 
C 4 12.5 1136 
C 5 7.5 1136 
C 6 2.5 1389 
C 7 2.5 1250 
C 8 7.5 1136 
C 9 12.5 1157 
C 10 17.5 1167 
C 11 22.5 1148 
C 12 27.5 1155 

1174 
D 6 32.5 1136 
D 7 27.5 1146 
D 8 22.5 1125 
D 9 17.5 1122 
D 10 12.5 1116 
D 11 7.5 1172 
D 12 2.5 962 
D 13 2.5 962 
D 14 7.5 1210 
D 15 12.5 1157 
D 16 17.5 1167 
D 17 .22.5 1160 

1119 
E 14 22.5 1148 
E 15 17.5 1151 
2 16 12.5 1202 
E 17 7.5 1172 
7 18 2.5 962 
L: 19 2.5 962 
E. 20 7.5 1172 
E 21 12.5 1136 
E 22 17.5 1151 
E 23 22.5 113 6 
E 24 27.5 1217 

1128 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wtd Avg Velocity corl;>uted for Layer 1 = 1141 
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layer 2 Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos C-SP-> Geos Ti AvgV Avg Ti Pts 

Avg = 1995 for '1 Pts 

Layer 2 Velocity computed by Hobson-Overton method 

Spread A 
SPs. Geos 

Avg Std Err 
TdSP Overall 
- - - -  - - - - - - -  
-7.8 0.483 
-6.7 0.727 
-5.3 0.136 
- 2 6  0.631 
-3.2 0.490 
0.4 0.640 
-3.0 0.397 
-0.7 0.391 

4 Highest 
Err Geo 

- - - - - - - - -  
-0.640 3 
-1.264 13 
0.160 5 
-1.100 13 
0.800 21 
0.900 21 
-0.804 23 
0.600 22 

Std Err at geophones 
Err Geo Err Geo S:r Geo 

- - - - - - - - - 
- C  .320 4 
-: .593 7 
-0.140 4 
1.571 10 
1 300 22 
I 300 22 
: :88 22 
C ,260 21 

- - - - - -  
Avg = 1983 for 44 Pts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wtd Avg Velocity computed for Layer 2 = 1989 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Layer 3 Velocity computed by regression of raw uncorrected arriv~.ls 

Spread A 
V Ti Geos c-SP-> Geos 

- - - - - -  - - - -  - - - - -  - - -  - - - - -  
A 15 20 
B 17 22 

2391 14.4 1 6 E 
2732 18.9 1 18 F 
2818 20.5 3 19 G 

Avg V 

Avg = 2702 for 

Pts 

50 Pts 
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Gayer 3  Velocity computed by Hobson-Overton method 

Spread A 
SPs Geos v 
- - -  - - - - -  - - - - - -  
4. F 1 5  1 8  3 0 4 9  
A G 1 5  1 9  2809  
3 F 1 7  1 8  4545 
3 G 1 7  1 9  2273 

- - - - - -  
Avg= 3 0 1 1  

Avg Std Err 4 Highest Std Err at geophones 
TdSP Overall Err Geo Err Geo Err Geo Err Geo 
- - - -  - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  

0 . 9  0 . 4 8 2  0 . 7 6 0  1 7  - 0 . 5 2 0  1 8  - 0 . 2 8 0  1 5  0 . 0 4 0  1 6  
- 1 . 9  0 . 5 8 5  0 . 8 0 0  1 9  - 0 . 6 8 0  1 7  - 0 . 6 4 0  1 8  0 . 4 4 0  1 5  

6 . 3  0 . 0 0 0  - 0 . 0 0 0  1 7  0 . 0 0 0  1 8  
- 4 . 0 ,  0 . 2 8 3  - 0 . 4 0 0  1 8  0 . 2 0 0  1 9  0 . 2 0 0  1 7  

for 1 4  Pts 

Wtd A v g  velocity computed for Layer 3  = 2813 
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F I L E  DAML5-4.SIP 
DbM MRRICOPA COUNTY DAM S ITE L INE 5 - RRW ARRIVAL TIMES 

1 2  4  6 8 10 12 14 16 18 20 22 24 
SPREAD A  

POSITION I N  FEET 
0 2 5 50 75 100 

100 

80 80 

l ~ ~ r l . , . . I . . . . I , . . ' I , . ' . I . ' . ' ~ . . . ' ~ " " , " " I " " l "  

- - 



DEPTH MODEL TABLES f o r  DAML5-4.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spread A Depth and Elev of l ayers  d i r e c t l y  beneath SPs and Geos 

Surf ace Layer 2 Layer 3 
SP X-Loc Elev Depth Elev Depth Elev - - - I - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - I - - - - - - - - - - - - -  
B -25.0 0.0 5.0 -5.0 22.0 -22.0 

I 
C 27.5' 0.0 4.5 -4.5 21.0 -21.0 
D 57.5 0.0 4.7 -4.7 20.2 -20.2 
E 87.5 0.0 5.5 -5.5 17.0 -17.0 
F 140.0 0.0 10.2 -10.2 18.7 -18.7 

Surf ace Layer 2 
Geo X-Loc Elev Depth Elev 

Layer 3 
Depth Elev 

. - - - - - - - - - - - -  

21.3 -21.3 
I 

20.6 -20.6 
19.9 -19.9 
19.2 -19.2 
21.1 -21.1 
21.1 -21.1 
20.9 -20.9 
20.4 -20.4 
20.6 -20.6 
20.7 -20.7 
20.5 -20.5 
20.3 -20.3 
20.0 -20.0 
19.9 -19.9 
19.5 -19.5 
18.8 -18.8 
18.0 -18.0 
17.2 -17.2 
16.9 -16.9 
17.0 -17.0 
17.3 -17.3 
17.6 -17.6 
17.8 -17.8 
18.1 -18.1 

7e loc i t i e s  used t o  formulate the  Depth Model 

Spread A Layer 1 Layer 2 Layer 3 I - - - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - - -  I - 
Vertical  1141 1989 

I I 
Horizontal 1989 2813 
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F I L E  DAML5-4 .S IP  
D&M MARICOPA COUNTY DAM SITE L I N E  5 

SPREAD A 

0 

-5 

LEGEND 

T PHONE LOCATION 

* SHOT POINT 
-10 

A ,B ,C EMERGENT RAY 
OF SP FI .B ,C , . . . 

? QUEST I ONABLE 
EMERGENT RQY 

-15  
S RAY ENTRY POINT 

BENEATH SP 

-20 

-25 

0 

- 5 

E 
L 
E 
V 

-10 -  
I 
0 
N 

I 
N 

F - 1 5 -  
E 
E 
T 

-20  

-25  

POSITION I N  FEET 

- 1  2 4 6 8 10 12 14 16 18 2 0 22 24 - 

C D E 
- -T-T-T-T-T-T-*-T-~T-T-T-~-*-T-T-F-T-T-T-*~-T-T-F-T-T- - 

1 -e-D-B-o-B D-@-BD-A-SB E-BE--8 E--B-~-~+S-B E-SC-E-c c---D-s-D 
-c- 

- 

\El '. 
F-Gb-E, f 

F- - 

- 

- 
G 

0 B~ * -  - 1 
F G G 

- F 
G - 

,---F----~-G-G 
E E  E F F 

E 
F 

E E 

- - 

J I ~ ~ ~ ~ l ~ ~ ~ t l ~ ' l ~ t ' t " J ' l ' l l l l l l l l l l l l l l l l l l l l l l l l  
0 25 5 0 7 5 100 



F I L E  DAMLS-4 . S I P  
D&M MARICOPA COUNTY DAM SITE LI;NE 5 

SPREAD A 

0 25 50 7 5 100 
'OS IT ION I N  FEET 

LEGEND 

LAYER VEL SPREAD 

. . . . .  . , . . . , . . . .  . . .  . . . 1 1 4 1  A 

m l S 8 S  A 

#k# 2 8 1 3  A 



INPUT DATA FILE for DAML6-3.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2ITLE FOR SIPT~/SIPLUS INPUT DATA SET for DAML6-3.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l&M MARICOPA COUNTY DAM SITE LINE 6 

PROGRAM CONTROL DATA 
. _ _ _ _ _ - - - - - - - - - - - - - -  

I L V PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T 0 
? E a O  r f  L 
r x y v Elev Horiz Time Pt 1 Pt 2 Elevations a f D  
i r e  c S i  
; t s r ft/col ft/row ms/col   lev/^   lev/^ Top Bottom B ~ i m  T ~ i m  e P p '  
- - - - - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - - - - -  - - -  - - - - - -  - - - -  - - - -  - - - 
- 6 3 0  0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.0 0 0 0 

0.0 0.0 

7HOTPOINT AND GEOPHONE DATA 
. - - - - - - - - - - - - - - - - - - - - - - - - - -  
Spread A, 7 SP's, 24 Geo's, X-Shift = 0.0, X-True = 1, Units: Feet. 

SP Elev X-LOC 
- - - - - - - - - - -  
A 0.0 -50.0 
B 0.0 -25.0 
C 0.0 27.5 
D 0.0 57.5 
E 0.0 87.5 
F 0.0 140.0 
G 0.0 165.0 

Depth 
- - - - -  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

=RIVAL TIMES AND LAYERS REPRESENTED 

Uphole T Fudge T 
- - - - - - - -  - - - - - - -  

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

End SP 
- - - - - -  

0 
1 
0 
0 
0 
2 
0 

. . . . . . . . . . . . . . . . . . . . . .  
X-LOC Y S P A  SP B SP C SP D SP E SP F SP G 
- - - - -  - - -  - - - -  -L - - - -  -L - - - - -  L - - -  --L - - -  --L -----L - - - - -  L 

0.0 0.0 32.0 2 19.8 2 20.8 0 34.6 2 52.0 0 68.2 3 78.8 3 
5.0 0.0 35.4 2 22.6 2 18.6 1 31.8 2 48.8 0 65.8 3 77.0 3 
10.0 0.0 38.0 2 25.6 2 15.2 1 28.8 2 46.0 0 65.2 3 75.0 3 
15.0 0.0 39.2 2 28.2 2 10.8 1 26.4 2 43.0 0 63.2 3 74.0 3 
20.0 0.0 42.0 2 30.2 2 7.0 1 23.6 2 40.0 2 61.0 3 72.4 3 
25.0 0.0 43.2 2 32.0 2 2.4 1 20.8 2 36.8 2 60.6 3 71.4 3 
30.0 0.0 46.4 2 34.8 2 2.4 1 19.4 2 35.4 2 58.8 3 70.4 3 
35.0 0.0 49.6 2 37.8 2 7.0 1 16.0 2 32.0 2 56.6 3 69.0 3 
40.0 0.0 52.2 2 40.6 2 11.2 1 14.2 2 28.8 2 54.4 3 66.6 3 
45.0 0.0 55.2 2 43.2 2 15.2 1 11.0 1 25.6 2 50.0 2 63.0 2 
50.0 0.0 55.8 2 45.0 2 18.6 1 6.6 1 23.2 2 47.0 2 60.6 2 
55.0 0.0 58.2 2 47.2 2 20.0 2 2.4 1 20.8 2 44.6 2 57.2 2 
60.0 0.0 58.8 2 48.4 2 21.6 2 2.2 1 17.6 2 41.8 2 55.0 2 
65.0 0.0 60.4 2 50.8 2 23.8 2 6.4 1 17.0 2 40.4 2 52.6 2 
70.0 0.0 63.4 2 53.8 2 27.0 2 10.8 1 15.0 1 38.6 2 50.6 2 
75.0 0.0 66.2 3 55.6 2 30.8 2 14.4 2 10.8 1 35.6 2 47.4 2 
80.0 0.0 67.0 3 57.4 2 32.4 2 15.8 2 7.0 1 32.2 2 43.0 2 
85.0 0.0 68.2 3 59.2 3 35.4 2 19.0 2 1.8 1 29.8 2 41.2 2 
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VELOCITY ANALYSIS TABLES for DAML6-3.SIP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,ayer 1 Velocity from direct arrivals 

Spread A SP Geo DD 
- -  - - -  - - - - - -  
C 2 22.5 
C 3 17.5 
C 4 12.5 
C 5 7.5 
C 6 2.5 
C 7 2.5 
C 8 7.5 
C 9 12.5 
C 10 17.5 
C 11 22.5 

_ _ - _ - ^ _ _ _ _ _ _ - _ _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - -  

dtd Avg Velocity computed for Layer 1 = 1163 

iayer 2 Velocity computed by regression of raw uncorrected arrivals 

Spread 
v 

A 
Ti Geos C-SP-> Geos 

- ^ - -  - - - - -  - - -  - - - - -  
A 1 15 
B 1 17 
C 12 24 

4.8 1 9 D 16 24 
3.5 5 14 E 
4.5 10 24 F 
0.2 1024 G 

2113 
1918 

- - - - - -  
Avg = 1994 

Avg Ti 
- - - - - -  

for 

Pts 
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TJayer 2  Velocity computed by Hobson-Overton method 

Spread A 
SPs Geos 

Avg Std Err 4  Highest Std Err at geophones 
V TdSP Overall Err Geo Err Geo Err Geo Err Geo 

- - - - - - - - -  
0 .676  8  

- 1 . 3 4 8  7  
0 . 2 5 7  1 5  
0 . 4 1 0  1 5  
0 . 6 5 1  4 
1 . 0 3 6  9  

- 0 . 4 0 7  1 5  
0 .693  1 2  

~ v g  = 2075  for 1 1 3  Pts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Jtd Avg Velocity computed for Layer 2  = 2049  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ayer 3  Velocity computed by regression of raw uncorrected arrivals 

Spread A 
V Ti Geos c-SP-> Geos Ti V 

- - - - - -  - - - -  - - - - -  - - - - - - - -  - - - -  - - - - - -  
A 1 6  2 4  2 6 . 9  3 2 3 3  
B 1 8  2 4  24 .3  3 1 1 1  

3 0 5 5  2 2 . 3  1 9  F I 

3 5 4 6  3 1 . 8  1 9 G 

Avg V Avg Ti 
- - - - - -  - - - - - -  

3233  2 6 . 9  
3 1 1 1  2 4 . 3  
3 0 5 5  2 2 . 3  
3 5 4 6  3 1 . 8  

Avg = 3 2 3 3  for 

T~ayer 3  Velocity computed by Hobson-Overton method 

Pts 
- - - 

9 
7  
9 
9 

- - - 
3 4  Pts 

Not enough points. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
dtd Avg Velocity computed for Layer 3  = 3233 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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F I L E  D A M L 6 - 3 . S I P  
D&M MARICOPA COUNTY DAM S I T E  L I N E  6 - RAW ARRIVAL T IMES 

P O S I T I O N  I N  FEET 
0 25 50 7 5 100 
l . . . ~ , , . ~ . l . , , , l , , , , l . , ~ . l , ~ . , I ~ T , ~ l . ~ ~ r ~ ~ . .  

1 2  4 6  8 10 12 1 4  16 18 20 22 24 
SPREAD A  



DEPTH MODEL TABLES fo r  DAML6-3.SIP 

Spread A Depth and Elev of layers  d i r e c t l y  beneath SPs and Geos 

Surf ace Layer 2 Layer 3 
\, SP X-Loc Elev Depth Elev Depth Elev _ _ _ I _ _ _ - _ _ _ _ _ _ _ _ - _ _ _  _ _ _ _ _ - _ _ _ _ _ _ -  - - - _ _ - - - - - - - -  

B -25.0 
I 

0.0 5.7 
I 

-5.7 29.0 -29.0 
I 

C 27.5 0.0 4.9 -4.9 24.3 -24.3 
D 57.5 0.0 4.0 -4.0 26.2 -26.2 
E 87.5 0.0 5.2 -5.2 28.2 -28.2 
F 140.0 0.0 2.5 -2.5 28.6 -28.6 

Surf ace Layer 2 Layer 3 
Geo X-Loc Elev Depth Elev Depth Elev _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ - _ _ _ _ _ _ _ _ _  - - - - - - - - - - - - -  I - 
1 0.0 0.0 5.3 

I 
-5.3 28.5 -28.5 

I 
2 5.0 0.0 5.5 -5.5 27.7 -27.7 
3 10.0 0.0 5.2 -5.2 26.8 -26.8 
4 15.0 0.0 4.9 -4.9 26.0 -26.0 
5 20.0 0.0 4.7 -4.7 25.1 -25.1 
6 25.0 0.0 4.7 -4.7 24.3 -24.3 
7 30.0 0.0 5.0 -5.0 24.4 -24.4 
8 35.0 0.0 5.6 -5.6 24.8 -24.8 

0 
9 40.0 0.0 5.5 -5.5 25.4 -25.4 
10 45.0 0.0 4.8 -4.8 25.9 -25.9 
11 50.0 0.0 4.4 -4.4 26.1 -26.1 
12 55.0 0.0 4.1 -4.1 26.1 -26.1 
13 60.0 0.0 3.9 -3.9 26.3 -26.3 
14 65.0 0.0 4.2 -4.2 27.0 -27.0 

* 15 70.0 0.0 4.5 -4.5 27.5 -27.5 
16 75.0 0.0 4.4 -4.4 28.0 -28.0 
17 80.0 0.0 4.4 -4.4 28 .O -28.0 
18 85.0 0.0 5.0 -5.0 27.9 -27.9 
19 90.0 0.0 5.4 -5.4 28.5 -28.5 
20 95.0 0.0 5.5 -5.5 29.0 -29.0 
21 100.0 0.0 5.4 -5.4 28.9 -28.9 
22 105.0 0.0 5.2 -5.2 28.8 -28.8 
23 110.0 0.0 4.7 -4.7 28.7 -28.7 
24 115.0 0.0 4.3 -4.3 28.6 -28.6 

Je loc i t ies  used t o  formulate the Depth Model 

Spread A Layer 1 Layer 2 Layer 3 I _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ - _ _ _ _ _ _ _ -  _ _ _ _ _ - - - - - - - -  I - 
Vertical  1163 2049 

I I 
Horizontal 2049 3233 
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F I L E  DAML6-3 .SIP 
D&M MARICOPA COUNTY DAM SITE L I N E  6 

SPREAD A 

0 

- 5  

LEGEND 

-10  T PHONE LOCATION 

* SHOT POINT 

-15  A ,B .C EMERGENT RAY 
OF SP A ,B ,C , . . . 

? QUEST I ONABLE 
EMERGENT RAY 

-20  
S RRY ENTRY POINT 

BENEATH SP 

-25 

-30  

- 35  

0 

- 5 

E - 1 0 -  
L 
E 
V 
A 
T 
I 0 - 1 5 -  
N 

I 
N 

F -20 -  
E 
E 
T 

-30  

-35 

POSITION I N  FEET 

- 1  2 4 6 8 10 12 14 16 18 2 0 2 2 24 - 

C D E 
- -T-~-T-T-~-~-*-~-m7~-~-T-T-~-T-F-F-T-T-T-~T-T-T-'C-TT - 

D-BG-L~-~-G-S-~~- CG-DG-DG-D F ~ -  ,@- 
I -B-D-B-D-~-~-B D--B E-fi-~-g.~-~-~, B- D-B--~-~--~-F-D-G ,D-F - 

- 

- 

- 

- 2 5 L / y ~ r  F - ~ ~ - f f  F G .o 
- 

A 
A A \biA-~~ " 

A - - 

- - 
J I I I I I J ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ I I ~ * ~ ~ I ~ ~ ~ ~ I I ~ ~ ~ I ~ ~ ~  ~ t t I t I I n -  

0 2 5 5 0 7 5 100 



F I L E  DAML6-3 . S I P  
D8M MARICOPA COUNTY DAM S I T E  L INE 6  

'GEND 

VEL 

1163  

2 0 4 9  

3 2 3 3  

SPRE 

A 

A  

A  

POSIT ION I N  FEET 





January 28,2000 

Dames and Moore 
Attn. : Kevin Somerville 
7500 North Dreamy Draw Drive 
Suite 145 
Phoenix, AZ 85020 

Dear Kevin, 

This letter is a follow-up to the site visit with you to the White Tanks ARS #3 Flood 
Control District last Friday. We understand that this information is being solicited by 
Dams & Moore on behalf of the Maricopa County Flood Control District 

The material at the site would not be suitable for production of sand and gravel. At least 
the top fifteen feet of material is silty soil which also could contain clay, or overburden. 

It may be possible that non-spec ABC could be produced with the material that is fifteen 
to eighteen feet below the surface, however, that would also depend on what the plasticity 
and clay content is at that level. 

There is also a possibility that after removing the overburden, there may be sand under 
the overburden, however, the cost of removal would make the cost of the sand and gravel 
higher than average by today's standards. 

Due to the large amount of overburden present, we would not be interested in this 
material as a commercial sand and gravel operator, however, we would be willing to give 
you an estimate on the cost of removing this material and stockpiling it to another 
location on your site. We may be able to buy some back firom you at a later time if a fill 
or borrow job came up in the immediate area. 

We would be more than willing to work with you on this project. If you have any 
questions, please feel fiee to call me at 480-926-8200. 

Sincerely, 

David Sawyers 
Vice President 

PIONEER 
SAND C Q M P M  

745 N. Gilbert #124-360 Gilbert, Arizona 85234 (480) 926-8200 Fax (480) 668-8929 





APPENDIX D 

CALCULATION PACKAGES. 

Design Issues and Basin Alternatives Report Flood Control District of Maricopa County URS Volume ll - Appendices August 2001 
White Tanks FRS #3 URS Proiect No. E l  -15448007.00 



List of calculation packages: 

1. HEC-1 Analysis for FRS #3 Watershed 

2. Channel Sizing Evaluation 

3. Runoff Volume Estimates 

4. Basin Dimensions Optimization 

5. Basin Excavation Volumes 

6. Sediment Basins Sizing 

7. Side-Channel Weir Design 

8. Channel Design 





CALCULATIONS COVEH SHEET 

CALCULATl0NSflX)CUMENT BY: 

- \ 7- 11-00 
MTE 

ASSUMPTIONS CHECKED BY 
CONSVLTANT/SENIOR PERSONNEL: 

MPUME 

CALCULATIONSDOCUMEM 
CHECKED BY: 

APPROVED BY: 
~ R P . I C P K  rivEsTr3AfOq 
cm4saTUTT. ml=q 

. 

C J X V ~ L A ~  
PRINT W E  

i 

g- 1 -  b b  
MTE 

Appmval Notica: If C a l c u t a t f o ~ m e n t  are ow spot chedced, do not requlre chedng. w 
q e  assumed to be cwrect by experience of eclglneadng judgement It &auld be noted here. 

Revision Number Date BY Checked By Approval 



CALCULATION CHECKING 

1. Is the calculation methd  appropriate? 
2. Are the results and ~onclusions reasonable when compared with the design input and 

the project objectives? 
3. Are the results and conclusionsreasonably within the project construction budeet? 
4. Is the cdculation complete in format with aU sections includes? 

- Problem Statement & Calculation Objectives - Data Available i 

- Design Criteria 
- Assumptions 

Analysis and Conclusions 
- Attachments 

5. Does the calculation conform with: 

- Codes 
- Project Design Criteria 
- Project Prccedures? 

6. Are the mathematics of the calculation accurate? 
7. Are computer programs used in the calculation appropriate for use in  this application? 
8. IS the computer input correct? 
9. Is the computer output correct and reasonable? 
10. Are all sheets completely filied out? 

- Project number? 
- File number? 
- Sheet ? of ? 
- By ? Date ? 
- Checked By ? 

11. . Are the calculations neat and legible? 

EXHIBIT D 

QAOP 4.3.  Rev. 0. 11PJW 
Pagc 14 



FCDNIC, White Tanks FRS #3 Modificil ion Design 

HEC-1 Hydrographs to be Used in Estimating Required Basins' Storage Volumes 

1544s-007-058 

OBJECTIVE: 

To generate hydrographs for 6 inflow locations, which will be utilized in calculating 

storage volumes for the basins of the 3 alternatives. 

REFERENCES: 

-Hydrologic Analysis for White Tanks Flood Retarding Srructure #3 Watershed, 

FCDMC, March 29,2000. 

-Watershed delineated by the FCDMC as shown in Figure 1 

-HEC-1 hydrologic model, US Army Corps of Engineers. 

-HEC-1 Flood Hydrograph Package, Users Manual, US Army Corps of Engineers, 1985. 

ASSUMPTIONS: 

- Flow diverted from Waterfall Wash to McMicken is that from subbasin 1 and half of 

subbasin 2. Total volume is 333 ac-ft = (229 ac-ft for subbasin 1 + 20712 for % of 

subbasin 2). 

- Remaining half of subbasin 2 has an area of 0.81 mi2, which is similar to that of 

subbasin 8. Hence, unit hydrograph of subbasin 8 was used for remaining area of 

subbasin 2 and adjusted to produce the balance for the total volume for the watershed. 

- Channel loss record (RL) was included in the HEC-1 input file but deactivated to 

produce an added factor of safety for basin sizing. 



CALCULATION APPROACH: 

HEC-I model was ran for the 100-year, 24-hour were generated for the following: 

1- Total Waterfall Wash Flow: contributing subbasins are 1, 2, 3A, and 3. 

2- Remaining Waterfall Wash Flow after Diversion to McMicken Dam: contributing 

subbasins are ?h of subbasin 2 and subbasins 3A and 3. 

3- Cholla Wash Flow: contributing subbasins are 4 through 10. 

4- Additional Flow to the North Inlet: subbasins 12 and WT3. 

5- Middle Inlet Flow: subbasins 11 and 13. 

6- South Inlet Flow: subbasins 14 through 17. 

Total volume of 1,968 ac-ft from the Hydrologic Analysisfor White Tanks Flood 

Retarding Structclre #3 Watershed report was used to check for accuracy of HEC-1 
models and calculations. 

RESULTS: 

HEC-1 input and output files were printed out and are included. Only the runoff summary 

and interpolated final combination stations were printed out from the output files. Results 

are summarized in the following table. Detailed output files can be made available upon 

request. 

\\S008NT05\PROJl15448\007\08 design\Calculation PackagesWIB ARWEC- 1 Anaiy sis.doc 1011 3/00 

Flow Location 

Total Waterfall Wash 

Waterfall Wash after 

Diversion to MciMicken 

Peak Flow 

(cfs) 

4,279 

2,442 

Contributing Subbasins 

l , 2 ,  3A, 3 

?h of 2,3A, 3 

Volume 

(ac-ft) 

502 

172 



Cholla Wash 

Additional Flow to North Inlet 

Middle Inlet 

South Inlet 

4 through 10 

12, WT3 

11,13 

14 through 17 

6,512 

1,43 1 

2,720 

5,016 

6 16 

132 

246 

469 



FIGURE 1: Soil Types for White Tank No.3 Watershed. 

a Yvhllc Tank t l o  3 Watershed 

/ ,/ Streclr WOMC Structures 
0 1 8  Type 

Rock o u c r o p - C h m o n l  complex 
r-- . . .  . .. . h l h o  asroclalaon , h l h a  gravr l ly  randy loam. 1 l a  3 pcrccv,l ..lofrca 
5 h l h o . 8 r i o s  sandy l o m r  

, h l l l o - C a r l t z o  conlplcr. 0 l o  3 perceobl %lalpcs 
7 A n t h o - T r c m ~ ~ ~ l  cuig,plir. 1 l u  5 prrce*t l  .lulra; 

i hl l lo-Trcma~, l rnol laI I  complcr.  1 lo  h yrc,cc8,t r ~ r r ( ~ ,  -. 
: Anlho-Valmcla PL~OCIJIIO~ 

?j -e A n l l l ~ s a l l d y  8IanwUnknowNUnccna40 loam. o to  1 perceo~ s~opes  

[: I - i  Bonow pal 
I=! Brios-Earrizo can~plcx.  1 t o  5 pc.,ce,bt stop. .. 
!I Cur izo  gravelly randy l oam 

Chcnono-Rock oulerop conapler 
1131 Chcriano-Rock oulsrop complex. 5 to Go pcrc8.n~ ..lor,.. . 
I : Coolidge-Laveen assoclallon 

i 7 Dcnure-MomolaCurazo con~p lex  
E b o n - P m m l  complcx. 0 l o  10 pcrcent slop,:r 
Ebon-Ptnaml cornpler. 2010 4 0  pcrcenl  ..lolrcr 

[ Ebon-Plnsmt complex. I l o  ZU perccrtt .roo(,c; 
Gilman Lnc  s m d y  loam 

2 Gl lman lom,  0 l o  1 pctcctrt r l opcs  
' 1 Gunrigl>t-Rallato complex. 0 l a  10 pcrceota rlrllacr - . 
i i Panmt-Tren~.vu conlplcx. 1 lo  l o  pcrcr.a)# ; ~ u ~ . ~ ~  

r?:fJ 0utlolo.a-Vam-Ruck ou tc rq r  cornplcl. ?u tr. I,!, per,., ,,. .. . 
Torrtfluvcntr , 
Vin(Eaor&zo cocnl~lc; 

0 2 Miles 
i -- I 



1)TOTA.L WATERFALL WASH FLOW 
SUBBASINS 1, 2, 3A, AND 3 

I D  
I D  
I D  
"DIAGRAM 
I T  5  
I0 1 
I N  1 5  
J D  4 . 0 3  
* p r e c i p l  
PC 0  
PC 0 . 0 2 9  
PC 0 . 0 6 4  
PC 0 . 1 1  
PC 0 . 1 8 1  
PC 0 . 7 3 5  
PC 0 . 8 5 6  
PC 0 . 9 1 3  
PC 0 . 9 5 3  
PC 0 . 9 8 3  
J D  3 . 9 9  
J D  3 . 8 3  
J D  3 . 7 6  
J D  3 . 7  
KK 1 
KM 
BA 1 . 9 4  
LG 0 . 3 5  
* u i l  
U I  1 8 2  
U I  989  
U I  5  6  
U I  0  
KK RCPl 
KM 
* RL 0  
RS 3  
RC 0 . 0 6  
* r x r y l  
F a  1 0 0 0  
RY 1 4 4 0  
KK 2  
KM 
BA 1 . 8 2  
LG 0 . 3 5  
* u i 2  
U I  1 1 5  
U I  1 4 1 9  
U I  1 8 9  
u I 3  5  
U I  0  
KE( CP2 
KM 
HC 2  
KK RCP2 

W h i t e  T a n k s  # 3  f u t u r e  c o n d i t i o n  ( B e a r d s l e y  C a n a l  Wash Improvement )  
May, 1 9 9 9 ,  FCDMC 
Remove b o r r o w  p i t  r o u t i n g  a t  s u b - b a s i n  1 6 ,  f c d m c ,  J u l y ,  1 9 9 9  

RUNOFF HYDROGRAPH FROM SUB-BASIN 1. 

32 6  7  4 2  97 4 1 1 8 6  1502  2 1 8 5  1 9 5 7  1537  1 2 4 3  
7  5  1 4  1 7  3  0  8  2  3  0  1 8  2 6  4  5  6  5  6  5  6 

0  0  0  0  0 0  0  0  0  
0  0  0  0  0  0  0  0  0  

CN AME 1C 
ROUTE FLOW FROM CP1 TO CP2. 

0  1 14  2  8  
STOR - 1 0  
0 .04  0 . 0 6  1 7 8 0 0  0 . 0 4 6 9  0  

RUNOFF HYDROGRAPH FROM SUB-BASIN 2  

1 1 5  259  442 556 642 7  2 7  8 4 9  1 0 1 3  1 3 4 6  
1 1 4 5  98 5  8  64 735  63 4 5  4 5  405 2 68 2  0  2  

144 11 5  1 0  3  3 5  3  5  3  5  3  5  3 5 3  5  
0  0  0  0  0  0  0  0  0  
0  0  0  0  0  0  0  0  0  

CNAME RCP2 
ADD HYDROGRAPHS AT CP2. 

CNAME CP2 



RUNOFF HYDROGRAPH FROM SUB-BASIN 3A 

8  9 
4 8  

0  
CNAME 
ROUTE 

0  
STOR 
0 . 0 3  

165 212 286 
3  3  1 0  1 0  

0 0  0  
3C 

FLOW FROM CP3A TO CP3 
1.5 1284  

RUNOFF HYDROGRAPH FROM SUB-BASIN 3  

2 2 8 430 554 7 2 5 1 0 8 8  
152 9 5 5 7 2 8  2  8 

0  0  0  0  0  
CNAME 4 R 
ADD HYDROGRAPHS AT CP3. 

ADD HYDROGRAPHS AT CP3. 
0  0  0  2  2 



INTERWLATED HYDRCGRAPH AT CMBa 

* 
* * * 

DA MCN HRMN CRD F L U  * OA MCN HRMN CRD FLCW * OA MCN HRMN CRD F L d J  * OA MCN HRMN CRD FLCW * * * 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

01Q3 
0105 
0110 
0175 
01M 
0125 
0 130 
0 135 
0 140 
0145 
0 150 
0 155 
om 
o w ;  
0210 
0215 
om 
om 
om 
0235 
0 240 
0 245 
OZjO 
0255 
om 
OM5 
0310 
0315 
om 
0325 
om 
0155 
om 
0345 
0350 
0355 
0400 
0405 
0410 
0415 
om 
042s 
ow0  
0435 
0460 
OW15 
0450 
0455 
om 
OM5 
0510 
0515 
05M 
0 525 
om 
0 535 
OW 
0545 
0550 
0555 
o a o  
0 s  
0610 
0615 
om 
0625 
om 
0635 
om 
0645 
0650 
0655 
om 
om 
ono 
0715 
om 
om 

2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 .PA 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 



1 JAN a 3 0  
1 JAN 0635 
1 JAN 0640 
1 JAN 0645 
1 JAN 0650 
1 JAN 0655 
1 JAN 0700 
1 JAN 0705 
1 JAN 0710 
1 JAN 0715 
1 JAN OR0 
1 JAN OR5 
1 JAN 0730 
1 JAN 0735 
1 JAN 0740 
I JAN 0745 
1 JAN 0750 
1 JAN 0755 
1 JAN 0800 
1 JAN 0805 
1 JAN 0810 
1 JAN 0815 
1 JAN 0820 
1 JAN 0825 
1 JAN 0830 
1 JAN 0835 
1 JAN 0840 
1 JAN 0845 
1 JAN 0850 
1 JAN 0855 
1 JAN OF00 
1 JAN OF05 
1 JAN 0910 
1 JAN 0915 
1 JAN 0920 
1 JAN 0925 
1 JAN 0930 
1 JAN 0935 
1 JAN 0940 
1 JAN 0945 
1 JAN 0950 
1 JAN 0955 
1 JAN 1000 
1 JAN 1005 
1 JAN 1010 
1 JAN 1015 
I JAN 1020 
1 JAN 1025 
1 JAN 1030 
1 JAN 1035 
1 JAN 1040 
1 JAN 1045 
1 JAN 1050 
1 JAN 1055 
1 JAN 1100 
1 JAN 1105 
1 JAN 1110 
1 JAN 1115 
1 JAN 1120 
1 JAN 1125 
1 JAN 1130 
1 JAN 1135 
1 JAN 1140 
1 JAN 1145 
1 JAN 1150 
1 JAN 1155 
1 JAN 1200 
1 JAN 1205 
1 JAN 1210 
1 JAN 1215 
1 JAN 1220 
1 JAN 1225 

1 JAN 1900 
1 JAN 1905 
1 JAN 1910 
1 JAN 1915 
1 JAN 1920 
1 JAN 1925 
1 JAN 1930 
1 JAN 1935 
1 JAN 1940 
1 JAN 1945 
1 JAN 1950 
1 JAN 15'55 
1 JAN MOO 
1 JAN Ma5 
1 JAN a 1 0  
1 JAN a15 
1 JAN MM 
1 JAN 2025 
1 JAN a30  
1 JAN a35 
1 JAN 
1 JAN a 5  
1 JAN M50 
1 JAN a55 
1 JAN 2100 
1 JAN 2105 
1 JAN 2110 
1 JAN 2115 
1 JAN 21M 
1 JAN 2125 
1 JAN 2130 
1 JAN 2135 
1 JAN 2140 
1 JAN 2145 
1 JAN 2150 
1 JAN 2155 
1 JAN m 
1 JAN 2205 
1 JAN 2210 
1 JAN 2215 
1 JAN 2220 
1 JAN 2223 
1 JAN 2230 
1 JAN 2235 
1 JAN 2240 
1 JAN 2245 
1 JAN 2250 
1 JAN 2255 
1 JAN m 
1 JAN ZM5 
1 JAN 2310 
1 JAN 815 
1 JAN 23a  
1 JAN a25 
1 JAN 2333 
1 JAN m 5  
1 JAN 2340 
1 JAN a65 
1 JAN 2350 
1 JAN 2355 
2 JAN OOCO 
2 JAN m 
2 JAN 0010 
2 JAN 0015 
2 JAN 0020 
2 JAN 0025 
2 JAN 0030 
2 JAN M335 
2 JAN W40 
2 JAN 0045 
2 JAN 0050 
2 JAN 0055 - 

2 JAN om 
2 JAN 0735 
2 JAN 0740 
2 JAN 0745 
2 JAN 0750 
2 JAN 0755 
2 JAN om 
2 JAN 0 8 3  
2 JAN 0810 
2 JAN 0815 
2 JAN om 
2 JAN 0825 
2 JAN om 
2 JAN 0835 
2 JAN 0840 
2 JAN O%S 
2 JAN 0850 
2 JAN 0855 
2 JAN 0 x 0  
2 JAN om 
2 JAN On0 
2 JAN 0915 
2 JAN om 
2 JAN om 
2 JAN 0939 
2 JAN 0935 
2 JAN ow 
2 JAN 0% 
2 JAN 0550 
2 JAN 0955 
2JAN 1C00 
2 JAN 1 0 3  
2 JAN 1010 
2 JAN 1015 
2 JAN 10W 
2JAN ICES 
2 JAN la53 
2 JAN 1035 
2JAN 1 W  
2 JAN l a 5  
2 JAN 1050 
2 JAN 1055 
2 JAN 1100 
2 JAN 1105 
2 JAN 1110 
2 JAN 1115 
2 JAN 11M 
2 JAN i ia 
2 JAN 11M 
2 JAN 1135 
2 JAN 1140 
2 JAN 1145 
2 JAN 1150 
2 JAN 1155 
2 JAN 1 m  
2 JAN 1 x 5  
2 JAN 1210 
2 JAN 1215 
2 JAN 
2 JAN 1225 
2 JAN la 
2 JAN 1235 
2 JAN 1240 
2 JAN 1245 
2 JAN 1250 
2 JAN 1255 
2 JAN 1MO 
2JAN 1 s  
2 JAN 1310 
2 JAN 1315 
2 JAN 1 m  
2 JAN 1325 

0. * 2 JAN 2020 
0. * 2JAN2Oa 
0. * 2JAN2030 
0. * 2JAN2035 
0. * 2 JAN 2040 
0. * 2 JAN 2045 
0. * 2JAN2050 
0. * 2JAN208  
0. * 2 JAN 2103 
0. * 2JAN2105 
0. * 2JAN2l lO 
0. * 2JAN2115 
0. * 2 JAN 2 l B  
0. * 2 JAN 2 1 6  
0. * 2 JAN 2130 . . 

0. * 2 JAN 21% 
0. * 2 JAN 2140 
0. * 2 JAN 2145 
0. * 2JAN2150 
0. * 2 JAN 2155 

2 JAN 2210 
2 JAN 2215 
2 JAN 2220 
2 JAN 2 2 5  
2 JAN 2230 
2 JAN 2235 
2 JAN 2240 
2 JAN 2245 
2 JAN 2250 
2 JAN 2255 
2 JAN 2300 
2 JAN 2305 
2 JAN 2310 
2 JAN 2315 
2 JAN 232J 
2 JAN 2325 
2 JAN 2330 
2 JAN 2335 
2 JAN 2340 
2 JAN 2345 
2 JAN 2350 
2 JAN 2355 
3 JAN oom 
3 JAN 0005 
3 JAN 0010 
3 JAN 0015 
3 JAN ooa, 
3 JAN 0 0 5  
3 JAN 004) 
3 JAN 0035 
3 JAN 0040 
3 JAN 0045 
3 JAN 00% 
3 JAN 0055 
3 JAN oim 
3 JAN 0105 
3 JAN 0110 
3 JAN 01 15 
3 JAN OlP 
3 JAN 0 1 3  
3 JAN 0130 
3 JAN 0135 
3 JAN 0140 
3 JAN 0145 
3 JAN 0150 
3 JAN 0155 - 

PEAK FLCW TIME MAXIMM AMRAGE F L U  
6- HR 24-tR 72-HR 49.5'2-HR (CFS) (HR) 

(CFSI L ? 3 .  1?.RZ 913. 3 3 .  122. 122. . - . - , . - . . - 
(INCHES) 1.747 1.932 
(AC-FT) 453. 501. 502. 

\--. -- ' 
WLATIVE AREA = 4.86 SO MI 



CPERATICN STAT ICN 
6-Ham 24-HCUR R-HCUR 

HYDRCGWH AT 

RCUTED TO 

HYDRCGWH AT 

2 CCMBINED AT 

RarrED TO 

HYDRCGWH AT 

RarrED TO 

HYDRCGWH AT 

2 CCMBINED AT 

2 aMBINED AT 

PW< 
FLCW 

RUNOFF S W Y  
FLCW I N  CUBIC FEET PER S E W  

TIME I N  HCURS, AREA IN  W E  MILES 

TIME OF 
PEAK 

AVERAGE FLU4 FCR MAXIM PERICO 

1 2645. 12.42 

RWl 2306. 12.67 

2 1862. 12.75 

CP2 4148. 12.67 

RCP2 3966. 12.83 

3 339. 12.33 

RCP3A 2 .  12.50 

3 959. 12.33 

I183  1164. 12.42 

WN3 4279. 12.83 

BAS I N  
AREA 

MAX1M-M TIME OF 
STAGE MAX STAGE 

- W W l L  END OF HEC-1 * 



Z)REMAINING FROM WATERFALL AFTER DIVERSION TO MCMICKEN DAM 
SUBBASINS % OF 2, 3A, AND 3 

ID 
ID 
ID 
*DIAGRAM 
IT 5 
I0 1 
IN 15 
JD 4.03 
* precipl 
PC 0 
PC 0.029 
PC 0.064 
PC 0.11 
PC 0.181 
PC 0.735 
PC 0.856 
PC 0.913 
PC 0.953 
PC 0.983 
JD 3.99 
JD 3.83 
JD 3.76 
JD 3.7 
V S  CP3 
vv 2 
KK 2 
KM 
KO 0 
BA 0.91 
LG 0.35 
* ui2 
UI 117 
UI 168 
UI 0 
KK RCP2 
KM 
KO 0 
* RL 0 
RS 2 
RC 0.06 
* rxry2 
RX 1000 
RY 1304 
KK 3A 
KM 
KO 0 
BA 0.29 
LG 0.336 
* ui3 
UI 3 4 
UI 62 
UI 0 
KK RCP3A 
KM 

White Tanks #3 future condition (Beardsley Canal Wash Improvement) 
May, 1999, FCDMC 
Remove borrow pit routing at sub-basin 16, fcdmc, July, 1999 

RUNOFF HYDROGRAPH FROM SUB-BASIN 2. 
0 0 0 2 2 

3 60 6 13 8 0 7 1209 13 0 7 943 697 483 
110 3 6 3 6 3 6 0 0 0 0 
0 0 0 0 0 0 0 0 

CNAME CP2 
ROUTE COMBINED HYDROGRAPHS AT CP2 TO CP3. 

0 0 0 2 2 
0 1.5 1298 

STOR - 1 0 
0.035 0.06 4500 0.0111 0 

RUNOFF HYDROGRAPH FROM SUB-BASIN 3A 
0 0 0 2 2 

8 9 165 212 286 410 3 14 2 4 2 182 
4 8 3 3 10 10 10 10 0 0 
0 0 0 0 0 0 0 0 

CNAME 2C 
ROUTE FLOW FROM CP3A TO CP3 



RUNOFF HYDROGRAPH FROM SUB-BASIN 3. 
0 0 0 2 2 

2 2 8 430 554 725 1088 908 700 5 3 5 396 
152 9 5 5 7 2 8 2 8 2 8 0 0 0 
0 0 0 0 0 0 0 0 0 

CNAME 3 R 
ADD HYDROGRAPHS AT C P 3 .  

0 0 0 2 2 

CNAME 4 R 
ADD HYDROGRAPHS AT C P 3 .  

0 0 0 2 2 

CNAME C P 3  
0 0 0 2 2 



DA MCN HRMN 

1 JAN 0000 
1 JAN OW5 
1 JAN 0010 
1 JAN 0015 
1 JAN 0020 
1 JAN 0025 
1 JAN MU0 
1 JAN 0035 
1 JAN 0040 
1 JAN 0045 
1 JAN 0050 
1 JAN 0055 
1 JAN 0100 
1 JAN 0105 
1 JAN 0110 
1 JAN 0115 
1 JAN 0120 
1 JAN 0125 
1 JAN 0130 
1 JAN 0135 
1 JAN 0140 
1 JAN 0145 
1 JAN 0150 
1 JAN 0155 
1 JAN OM0 
1 JAN OM5 
1 JAN 0210 
1 JAN 0215 
1 JAN 0220 
1 JAN 0225 
1 JAN 0230 
1 JAN 0235 
1 JAN 0240 
1 JAN 0245 
1 JAN 0250 
1 JAN 0255 
1 JAN OM0 
1 JAN OM5 
1 JAN 0310 
1 JAN 0315 
I JAN 0320 
1 JAN 0325 
1 JAN 0330 
1 JAN 0335 
1 JAN 0340 
1 JAN 0345 
1 JAN 0350 
1 JAN 0355 
1 JAN 0400 
1 JAN 0405 
1 JAN 0410 
7 JAN 0415 
1 JAN 0420 
1 JAN 0425 
1 JAN 0430 
1 JAN 0435 
1 JAN 0440 
1 JAN 0445 
1 JAN 0450 
1 JAN 0455 
1 JAN 0500 
1 JAN 0505 
1 JAN 0510 
1 JAN 0515 
1 JAN 0520 
1 JAN 0525 
1 JAN 0530 
1 JAN 0535 
1 JAN 0540 
1 JAN 0545 
1 JAN 0550 
1 JAN 0555 
1 JAN 0600 
1 JAN 0605 
1 JAN OblO 
1 JAN 0615 
1 JAN 0620 
1 JAN c425 

hmm*l 

MU) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
m 
71 
72 
73 
74 
75 
76 
77 
78 

- 
DA MCN 

1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
I JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 

oWrW 

HRMN 

1 m  
1235 
1240 
1245 
1250 
1255 
1 m  
1% 
1310 
1315 
1320 
1325 
133a 
1335 
1340 
1345 
1350 
1355 
1400 
1405 
1410 
1415 
1420 
1425 
1430 
1435 
1440 
1445 
1450 
1455 
15M) 
1505 
1510 
1515 
1520 
1525 
1530 
1535 
1540 
1545 
1550 
1555 
1 m  
1 m  
1610 
1615 
1620 
1625 
1630 
1635 
1640 
1645 
1650 
1655 
1700 
1705 
1710 
1715 
1720 
1725 
1 7 3  
1735 
1740 
1745 
1750 
1755 
1 m  
1805 
1810 
1815 
1820 
1 825 
1 m  
1835 
1840 
1845 
1850 
1855 

DA MCN HRMN 

2 JAN Olca 
2 JAN 0105 
2 JAN 0110 
2 JAN 0115 
i JAN 0121 
2 JAN 0 1 6  
2 JAN 0 1 3  
2 JAN 0135 
2 JAN 0140 
2 JAN 0145 
2 JAN 0150 
2 JAN 0155 
2 JAN om 
2 JAN 0.23 
2 JAN 0210 
2 JAN 0215 
2 JAN om 
2 JAN 0225 
2 JAN O M )  
2 JAN 025 
2 JAN 0240 
2 JAN 0245 
2 JAN 0250 
2 JAN 0255 
2 JAN om 
2 JAN om 
2 JAN 0310 
2 JAN 0315 
2 JAN 0320 
2 JAN 0 5 5  
2 JAN om 
2 JAN 0335 
2 JAN OW 
2 JAN 0345 
2 JAN 0 5 0  
2 JAN 0355 
2 JAN 04M) 
2 JAN 0405 
2 JAN 0410 
2 JAN 0415 
2 JAN om 
2 JAN 0425 
2 JAN 0430 
2 JAN 0435 
2 JAN 0440 
2 JAN 0445 
2 JAN 0450 
2 JAN 0455 
2 JAN om 
2 JAN 0505 
2 JAN 0510 
2 JAN 0515 
2 JAN 0520 
2 JAN 0525 
2 JAN 0530 
2 JAN 0535 
2 JAN 0540 
2 JAN 0545 
2 JAN 0550 
2 JAN 0555 
2 JAN om 
2 JAN o a  
2 JAN 0610 
2 JAN 0615 
2 JAN om 
2 JAN 0625 
2 JAN om 
2 JAN 0635 
2 JAN 0640 
2 JAN 0645 
2 JAN 0650 
2 JAN 0 6 5  
2 JAN om 
2 JAN 0705 
2 JAN 0710 
2 J& 0715 
2 JAN om 
2 JAN om 

rC*fC*mhm 

DA MCN HRMN 

2 JAN 1330 
2 JAN 1335 
2 JAN 1340 
2 JAN 1345 
2 JAN 13% 
2 JAN 1355 
2 JAN 1400 
2 JAN 1 4 8  
2 JAN 1410 
2 JAN 1415 
2 JAN 1420 
2 JAN 1425 
2 JAN 1430 
2 JAN 1435 
2 JAN 1440 
2 JAN 1445 
2 JAN 14% 
2 JAN 1455 
2 JAN 1500 
2 JAN 1 5 8  
2 JAN 1510 
2 JAN 1515 
2 JAN 1520 
2 JAN 1 5 5  
2 JAN 1 5 3  
2 JAN 1535 
2 JAN 1540 
2 JAN 1545 
2 JAN 15% 
2 JAN 1 5 5  
2 JAN 1600 
2 JAN 1605 
2 JAN 1610 
2 JAN 166 
2 JAN 1623 
2 JAN 162, 
2 JAN 1630 
2 JAN 1635 
2 JAN 1640 
2 JAN 1645 
2 JAN 1650 
2 JAN 1655 
2 JAN 1700 
2 JAN 1 7 8  
2 JAN 1710 
2 JAN 1715 
2 JAN 1720 
2 JAN 1 7 6  
2 JAN 1 m  
2 JAN 1733 
2 JAN 1740 
2 JAN 1745 
2 JAN 17% 
2 JAN 1 7 5  
2 JAN 1800 
2 JAN 1 8 8  
2 JAN 1810 
2 JAN 1815 
2 JAN 1820 
2 JAN 182, 
2 JAN 1830 
2 JAN 1836 
2 JAN 1840 
2 JAN 1845 
2 JAN 1850 
2 JAN 1855 
2 JAN 1900 
2 JAN 1 9 8  
2 JAN 1910 
2 JAN 1915 
2 JAN 1920 
2 JAN 1 9 5  
2 JAN 1930 
2 JAN 1935 
2 JAN 1940 
2 JAN 1945 
2 JAN 1950 
2 JAN 1955 

nHnn 

MU) 

45 1 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
4th 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
4eD 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 



1 JAN 0630 79 8. * 1 JAN IF00 229 9. * 2JANOZSO 379 0. * 2 JAN 2OCO 529 0. 
1 JAN 0635 80 9. * 1 JAN 1% 230 9. * 2JANO735 380 0. * 2 JAN 2OQ 530 0. 
1 JAN 0640 81 9. * 1 JAN 1910 231 9. * 2 JAN 0740 381 0. * 2JAN2010 531 0. 
1 JAN 0645 82 9. * 1JAN1915 232 9. * 2JANO745 382 0. * 2JAN2015 532 0. 
1 JAN 0650 83 9. * 1 JAN 1923 233 9. * 2 JAN 0750 383 0. * 2 JAN 2020 533 0. 
T JAN 0655 84 9. * 1 JAN 1% % 9. * 2 JAN 0755 384 0. * 2JAN20% 5% 0. 
I JAN 0700 85 9. * 1 JAN 19M 235 9. * 2 JAN 08CO 385 0. * 2 JAN 2 0 3  535 0. 
1 JAN 0705 86 9. * 1 JAN 1935 2% 9. * 2 JAN 0835 3% 0. * 2 JAN 2035 536 0. 
1 JAN 0710 87 10. * 1 JAN 1940 237 9. * 2JAN0810 387 0. * 2 JAN 2040 537 0. 
1 JAN 0715 88 10. * 1 JAN 1945 238 8. * 2 JAN 0815 388 0. * 2 JAN 2045 538 0. 
' ?.M 0720 89 10. * l JAN l%O 239 8. * 2JANOEU 389 0. * 2 JAN 2050 539 0. 

J i J I  OR5 90 10. * 1 JAN 1555 %O 8. * 2 JAN 0 8 3  390 0. * 2JAN2OR 540 0. 
,P, 0730 91 10. * IJANZM#3 241 8. * 2 JAN OW 391 0. * 2 JAN 2103 541 0. 
2 'h 0735 92 10. * 1 JAN 2025 242 8. * 2 JAN 0835 392 0. * 2JAN21G 542 0. 
. V 7740 93 10. * 1 JAN M I 0  243 8. * 2JAN0840 393 0. * 2JAN2110 543 0. 

1 ' 0-45 94 10. * 1 JAN 2015 244 8. * 2 JAN 0845 394 0. * 2JAN2115 544 0. 
1 JA'4 C 50 95 10. * 1 JAN20M 245 8. * 2 JAN 0850 3% 0. * 2 JAN 2120 545 0. 
1 JA& 1,-;5 % 10. * 1JANM25 246 8. * 2 JAN 0855 3% 0. * 2JAN2125 546 0. 
1 JAN 5 3 97 10. * 1JAN%% 247 8. * 2JANOFCO 397 0. * 2 J A N 2 1 3  547 0. 
1 JAN 'C- 98 10. * 1 JAN 2035 248 8. * 2JANO$05 398 0. * 2 JAN 2135 548 0. 
1 JAN L 1~ 99 10. * 1 JAN2040 249 8. * 2 JAN 0910 359 0. * 2 JPN 2140 549 0. 
1 JAN r): 5 TOO 10. * 1 JAN M45 250 7. * 2 JAN 0915 400 0. * 2 JAN 2145 550 0. 
1 JAN 1 101 10. * 1 JAN 2350 251 7. * 2 JAN Om 401 0. * 2 JAN 2150 551 0. 
1JANOe; "02 10. * 1 JAN 2G55 252 7. * 2 JAN 0% 402 0. * 2JAN21A 552 0. 
1 JAN 0830 103 11. * 1JAN2100 253 7. * 2 JAN 0930 403 0. * 2 JAN 2200 553 0. 
1 JAN 0835 
1 JAN 0840 
1 JAN 0845 
1 JAN 0850 
1 JAN 0855 
1 JAN 0900 
1 JAN 0905 
1 JAN 0910 
1 JAN 0915 
1 JAN Om0 
1 JAN om5 
1 JAN 0930 
1 JAN 0935 
1 JAN 0940 
1 JAN 0945 
1 JAN 0950 
1 JAN 0955 
1 JAN 1000 
1 JAN 1005 
1 JAN 1010 
1 JAN 1015 
1 JAN 1020 
1 JAN 1025 
1 JAN 1030 
1 JAN 1035 
1 JAN 1040 
1 JAN 1045 
1 JAN lo50 
1 JAN 1055 
1 JAN 1100 
1 JAN 1105 
1 JAN 1110 
1 JAN 1115 
1 JAN 1120 
1 JAN 1125 
1 JAN 1130 
1 JAN 1135 
1 JAN 1140 
1 JAN 1145 
1 JAN 1150 
1 JAN 1155 
1 JAN 1200 
1 JAN 1205 
1 JAN 1210 
1 JAN 1215 
1 JAN 1220 
1 JAN 1225 

1 JAN 2105 
1 JAN 2110 
1 JAN 2115 
1 JAN 2120 
1 JAN 218  
1 JAN 2130 
1 JAN 2135 
1 JAN 2140 
1 JAN 2145 
1 JAN 2150 
1 JAN 2155 
1 JAN 2MO 
1 JAN 2M5 
1 JAN 2210 
1 JAN 2215 
1 JAN 2220 
1 JAN 2225 
1 JAN 2230 
1 JAN 2235 
1 JAN 2240 
1 JAN 2245 
1 JAN 2250 
1 JAN 2255 
1 JAN 2300 
1 JAN 235  
1 JAN 2310 
1 JAN 2315 
1 JAN 2320 
1 JAN 2325 
1 JAN 2330 
I JAN 2335 
1 JAN 2360 
1 JAN 2365 
1 JAN 2350 
1 JAN 2355 
2 JAN OW0 
2 JAN 0005 
2 JAN 0010 
2 JAN 0015 
: JAN 0020 
: JAN 0025 
i JAN 0030 
i JAN WU5 
? JAN 0040 
! JAN 0045 
,' JAN 0050 
i ,JAN 0055 

* 2 JAN 0935 
* 2 JAN OW 
* 2 JAN 0945 
* 2 JAN 0950 
* 2 JAN 0955 
* 2 JAN lo00 
* 2 JAN l a 5  
* 2JAN1010 
* 2JAN1015 
* 2JAN1020 
* 2 JAN 1025 
* 2JPN1030 
* 2JAN1035 
* 2 JAN 1040 
* 2 JAN 1045 
* 2JAN1050 
* 2 JAN 1055 
* 2JAN1100 
* 2JAN1105 
* 2 JAN 1110 
* 2 JAN 1115 
* 2JAN1120 
* 2JAN1125 
* 2 JAN 1130 
* 2 JAN 1135 
* 2 JAN 1140 
* 2 JAN 1145 
* 2JAN1150 
* 2JAN1155 
* 2 JAN 1MO 
* 2JAN1205 
* 2JAN1210 
* 2 JAN 1215 
* 2JAN I220 
* 2 JAN 1225 
* 2 JAN 1ZO 
* 2JAN1235 
* 2 JAN 1240 
* 2 JAN 1245 
* 2 JAN 1250 
* 2 JAN 1255 
* 2 JAN 1300 
* 2 J A N l M 5  
* 2JAN1310 
* 2JAN1315 
* 2 J A N I M 3  
* 2 JAN 1 3 3  * 

**- 

0. * 2JAN22G 
0. * 2 JAN 2210 
0. * 2JAN2215 
0. * 2 JAN 2220 
0. * 2 JAN2225 
0. * 2 JAN2230 
0. * 2 JAN 2235 
0. * 2 JAN 2240 
0. * 2 JAN 2245 
0. * 2 JAN2250 
0. * 2 JAN2255 
0. * 2 JAN2300 
0. * 2 JAN 2305 
0. * 2 JAN 2310 
0. * 2 JAN 2315 
0. * 2 JAN2320 
0. * 2JAN236  
0. * 2JAN2330 
0. * 2 JAN 2335 
0. * 2 JAN2340 
0. * 2 JAN 2345 
0. * 2 JAN2350 
0. * 2JAN2355 
0. * 3 JAN0000 
0. * 3 JAN0005 
0. * 3JAN0010 
0. * 3JAN0015 
0. * 3 JAN 0020 
0. * 3 JAN 0025 
0. * 3 JAN 0030 
0. * 3 JAN 0035 
0. * 3 JAN0040 
0. * 3 JAN 0045 
0. * 3 JAN 0050 
0. * 3JAN0055 
0. * 3JAN0100 
0. * 3JANOl05 
0. * 3JAN0110 
0. * 3JAN0115 
0. * 3JAN0120 
0. * 3 JAN 0125 
0. * 3 JAN 0130 
0. * 3 JAN 0135 
0. * 3 JAN 0140 
0. * 3 JAN 0145 
0. * 3JAN01M 
0. * 3 JAN 0155 * 

r*-***rmmm*r**m*.r 

PEAK FLW TIME WIW AMRAGE FLU4 
6- HR 24- H? 72-HR 49.92-HR (CFS) (HR) 

(CFS) 2442. 12-42 321. 42. 42. 
(INCHES) 1.484 1 . a 1  1 .&I2 
(AC-FT) 159. 172. 172. 

aMUL4TIVE AREA = 2.1' SQ M I  



WERAT ICN STAT ICN 
6-HCUR 24-HCUR 72-HCUR 

HYDROGRAPH AT 

RCUTED TO 

HYDROGRAPH AT 

RCUTED TO 

HYDROGRAPH AT 

2 EMBINED AT 

2 aMBINED AT 

RCUTED TO 

RUNOFF SLJMRY 
FLU4 I N  RlBIC FEET PER S E W  

TIME I N  HCURS, AREA IN SUl4RE MILES 

TIME OF 
P W  

BAS I N  
AREA 

M A X I M  TIME OF 
STAGE MAX STAGE 



3) CHOLLA WASH 
SUBBASINS 4 THROUGH 10 

I D  W h i t e  T a n k s  # 3  f u t u r e  c o n d i t i o n  ( B e a r d s l e y  C a n a l  Wash I m p r o v e m e n t )  
I D  May, 1 9 9 9 ,  FCDMC 
I D  Remove b o r r o w  p i t  r o u t l n g  a t  s u b - b a s i n  1 6 ,  f cdmc,  J u l y ,  1 9 9 9  
*DIAGRAM 
I T  5  1JAN94 0  6  0  0  
I0 1 
I N  1 5  1JAN94 0  
J D  4 . 0 3  0 . 0 0 1  
* p r e c i p l  
PC 0  0 . 0 0 2  0 . 0 0 5  0 . 0 0 8  0 . 0 1 1  0 . 0 1 4  0 . 0 1 7  0 . 0 2  0 . 0 2 3  0 . 0 2 6  
PC 0 . 0 2 9  0 . 0 3 2  0 . 0 3 5  0 . 0 3 8  0 . 0 4 1  0 . 0 4 4  0 . 0 4 8  0 . 0 5 2  0 . 0 5 6  0 . 0 6  
PC 0 . 0 6 4  0 . 0 6 8  0 . 0 7 2  0 . 0 7 6  0 . 0 8  0 . 0 8 5  0 . 0 9  0 . 0 9 5  0 . 1  0 . 1 0 5  
PC 0 . 1 1  0 . 1 1 5  0 . 1 2  0 . 1 2 6  0 . 1 3 3  0 . 1 4  0 . 1 4 7  0 . 1 5 5  0 . 1 6 3  0 . 1 7 2  
PC 0 . 1 8 1  0 . 1 9 1  0 . 2 0 3  0 . 2 1 8  0 . 2 3 6  0 . 2 5 7  0 . 2 8 3  0 . 3 8 7  0 . 6 6 3  0 . 7 0 7  
PC 0 . 7 3 5  0 . 7 5 8  0 . 7 7 6  0 . 7 9 1  0 . 8 0 4  0 . 8 1 5  0 . 8 2 5  0 . 8 3 4  0 . 8 4 2  0 . 8 4 9  
P C 0 . 8 5 6  0 . 8 6 3  0 . 8 6 9 '  0 . 8 7 5  0 . 8 8 1  0 . 8 8 7  0 . 8 9 3  0 . 8 9 8  0 . 9 0 3  0 . 9 0 8  
PC 0 . 9 1 3  0 . 9 1 8  0 . 9 2 2  0 . 9 2 6  0 . 9 3  0 . 9 3 4  0 . 9 3 8  0 . 9 4 2  0 . 9 4 6  0 . 9 5  
PC 0 . 9 5 3  0 . 9 5 6  0 . 9 5 9  0 . 9 6 2  0 . 9 6 5  0 . 9 6 8  0 . 9 7 1  0 . 9 7 4  0 . 9 7 7  0 . 9 8  
P C 0 . 9 8 3  0 . 9 8 6  0 . 9 8 9  0 . 9 9 2  0 . 9 9 5  0 . 9 9 8  1 1 1 1 
J D  3 . 9 9  1 0  
J D  3 . 8 3  5  0  
J D  3 . 7 6  1 0  0  
J D  3 . 7  200 
VS CPlO 
vv 2  
KK 4  
KM RUNOFF HYDROGRAPH FORM SUB-BASIN 4 .  
KO 0  0  0  0  2  2  
BA 0 . 3  
LG 0 . 3 5  0 . 1 5  8 . 0 1  0 . 0 8 1  1 8 . 5 0 4  
* u i l  
U I  4 8  1 9 2  2  8 7  4  4  4  5  12  34 6  2  3  6 1 1 5  67 3  5  
U I  14  1 4  0  0  0  0  0  0  0  0  
U I  0  0  0  0  0  0  0  0  0  0  
KK 5  
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 5 .  
KO 0  0  0  0  2  2  
BA 0 . 7 2  
LG 0 . 3 5  0 . 1 5  8 . 0 2 3  0 . 0 8 1  1 7 . 9 2 6  
* u i 2  
UI 1 1 0  437 658 992 1242 8 4 9  5 9 1  315  17  4 1 0 1  
U I  3  4  3  4  3 4  0  0  0  0  0  0  0  
U I 0  O ,  0  0  0  0  0  0  0  0  
KK CP5 CNAME RCP5 
KM ADD HYDROGRAPHS AT CP5. 
KO 0  0  0  0  2  2  
HC 2  
KK RCP5 CNAME CP5 
KM ROUTE COMBINED HYDROGRAPHS AT CP5 TO CP7. 
KO 0  0  0  0  2  2  
* RL 0  0  0 . 5  2  8  0  0  
RS 1 STOR - 1 0  
RC 0 . 0 8  0 . 0 5  0 . 0 8  4800 0 . 0 8 3 3  0  
* r x r y l  



RUNOFF HYDROGRAPH FROM SUB-BASIN 6. 
0 0 0 2 2 

622 1139 837 427 155 5 4 
0 0 0 0 0 0 

CN AME 2 R 
ADD HYDROGRAPHS AT CP7. 

0 0 0 2 2 

RUNOFF HYDROGRAPH FROM SUB-BASIN 7. 
0 0 0 2 2 

387 716 606 343 129 5 2 
0 0 0 0 0 0 

CNAME RCP7 
ADD HYDROGRAPHS AT CP7. 

0 0 0 2 2 

CNAME CP7 
ROUTE COMBINED HYDROGRAPHS AT CP7 TO CP9. 

0 0 0 2 2 
0 0.5 1838 

STOR - 1 0 
0.05 0.08 10200 0.0775 0 

RUNOFF HYDROGRAPH FROM SUB-BASIN 9 
0 0 0 2 2 

381 727 935 1216 1832 1591 
261 177 115 4 7 4 7 4 7 
0 0 0 0 0 0 

CNAME 4 R 
ADD HYDROGRAPHS AT CP9. 

0 0 0 2 2 

RUNOFF HYDROGRAPH FROM SUB-BASIN 8. 
0 0 0 2 2 



CNAME RCP9 
ADD HYDROGRAPHS AT CP9. 

0 0 0 2 2 

CNAME CP9 
ROUTE COMBINED HYDROGRAPHS AT CP9 TO CPlO 

0 0 0 2 2 
0 1.5 1308 

STOR - 1 0 
0.035 0.06 19200 0.0232 0 

RUNOFF HYDROGRAPH FROM SUB-BASIN 10 
0 0 0 2 2 

11 9 2 18 427 546 6 3 2 7 0 8 812 929 1148 
1393 1156 1006 894 7 65 669 577 4 7 5 32 5 
2 0 1 193 119 119 8 6 3 6 3 6 3 6 3 6 
3 6 3 6 3 6 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

CNAME 6R 
ADD HYDROGRAPHS AT CPlO 

0 0 0 2 2 

CNAME CPlO 
0 0 0 2 2 



INTERPOLATED HYDRCGRAPH AT iR 

H***Wnm 

MCN HRMN 

JAN om0 
JAN 0005 
JAN 0010 
JAN 0015 
JAN 0020 
JAN 0025 
JAN 0030 
JAN 0035 
JAN 0040 
JAN 0045 
JAN 0050 
JAN 0055 
JAN 0100 
JAN 0105 
JAN 0110 
JAN 0115 
JAN 0120 
JAN 0125 
JAN 0130 
JAN 0135 
JAN 0140 
JAN 0145 
JAN 0150 
JAN 0155 
JAN OM0 
JAN 0205 
JAN 0210 
JAN 0215 
JAN 0220 
JAN 0225 
JAN 0230 
JAN 0235 
JAN 0240 
JAN 0245 
JAN 0 3 0  
JAN 0255 
JAN 0300 
JAN 0305 
JAN 0310 
JAN 0315 
JAN 0320 
JAN 0325 
JAN 0 3 0  
JAN 0335 
JAN 0340 
JAN 0345 
JAN 0350 
JAN 0355 
JAN 0400 
JAN 0405 
JAN 0410 
JAN 0415 
JAN 0420 
JAN 0425 
JAN 0430 
JAN 0435 
JAN 0440 
JAN 0445 
JAN 0450 
JAN 0455 
JAN 0500 
JAN 0505 
JAN 0510 
JAN 0515 
JAN 0520 
JAN 0525 
JAN 0530 
JAN 0535 
JAN 0540 
JAN 0545 
JAN 0550 
JAN 0555 
JAN 0600 
JAN OM35 
JAN 0610 
JAN 0615 
JAN WO 
JAN 0625 

RMH 

F L U  

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
2. 
2. 
3. 
3. 
4. 
5. 
6 .  
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
19. 
a. 
21. 
21. 
22. 
23. 
23. 
23. 
24. 
24. 
24. 
25. 
z. 
25. 
25. 
25. 
26. 
26. 
26. 
26. 
26. 
26. 
26. 
27. 
27. 
27. 
27. 
28. 
28. 
28. 
28. 
29. 
29. 
3. 
3. 
M. 
31. 
31. 
31. 
32. 
32. 
32. 
33. 
33. 
a. 
a. 
34. 

mcmkn 

MCN HRMN 

JAN 1 m  
JAN 1235 
JAN 1240 
JAN 1245 
JAN 1250 
JAN 1255 
JAN 1 x 0  
JAN 1 x 5  
JAN 1310 
JAN 1315 
JAN 1320 
JAN 1325 
JAN 13M 
JAN 1 3 5  
JAN 1 3 0  
JAN 1345 
JAN 1350 
JAN 1355 
JAN 1 m  
JAN 1405 
JAN 1410 
JAN 1415 
JAN 14M 
JAN 1425 
JAN 1430 
JAN 1435 
JAN 1440 
JAN 1445 
JAN 1450 
JAN 1455 
JAN 1500 
JAN 1505 
JAN 1510 
JAN 1515 
JAN 1520 
JAN 1525 
JAN 1 5 3  
JAN 1535 
JAN 1540 
JAN 1545 
JAN 1550 
JAN 1555 
JAN 1M)O 
JAN 1605 
JAN 1610 
JAN 1615 
JAN 1620 
JAN 1625 
JAN 1.550 
JAN 1635 
JAN 1640 
JAN 1645 
JAN 1650 
JAN 1655 
JAN 1 m  
JAN l r n  
JAN 1710 
JAN 1715 
JAN 1720 
JAN 1 m  
JAN 1732 
JAN 1735 
JAN 1740 
JAN 1745 
JAN 1750 
JAN 1755 
JAN 1800 
JAN 1805 
JAN 1810 
JAN 1815 
JAN 1820 
JAN 1825 
JAN 1830 
JAN 1835 
JAN 1840 
JAN 1845 
JAN 1850 
JAN 1855 

kW* 

CRD 

151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
163 
169 
170 
171 
172 
173 
1 74 
175 
1 76 
177 
1 78 
1 79 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
1% 
196 
197 
198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 
M8 
209 
21 0 
21 1 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

-H-loHm*I 

F L U  

5246. 
5973. 
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5492. 
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168. 
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OA MCN HRMN 

2 JAN 0103 
2 JAN 0105 
2 JAN 0110 
2 JAN 0115 
2 JAN 0120 
2 JAN 0125 
2 JAN 0 1 3  
2 JAN 0135 
2 JAN 0140 
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2 JAN 0150 
2 JAN 0155 
2 JAN om 
2 JAN OaK 
2 JAN 0210 
2 JAN 0215 
2 JAN 0-W 
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2 JAN 0355 
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2 JAN 0410 
2 JAN 0415 
2 JAN 0 0  
2 JAN 0 4 a  
2 JAN 0 4 3  
2 JAN 0435 
2 JAN 0440 
2 JAN 0445 
2 JAN 0450 
2 JAN 0455 
2 JAN om 
2 JAN 0% 
2 JAN 0510 
2 JAN 0515 
2 JAN 05ZU 
2 JAN 0525 
2 JAN om 
2 JAN 0535 
2 JAN 0540 
2 JAN 0545 
2 JAN 0550 
2 JAN 0555 
2 JAN om 
2 JAN 0635 
2 JAN 0610 
2 JAN 0615 
2 JAN om 
2 JAN 0 s  
2 JAN om 
2 JAN 0635 
2 JAN OM 
2 JAN 0645 
2 JAN 0 6 0  
2 JAN 0 6 5  
2 JAN 07W 
2 JAN om 
2 JAN 0110 
2 JAN 0715 
2 JAN om 
2 JAN 0 2  
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F L U  

23. 
22. 
22. 
21. 
20. 
19. 
18. 
17. 
16. 
15. 
13. 
12. 
11. 
10. 
10. 
9. 
8. 
7. 
6. 
6. 
5. 
5. 
4. 
4. 
3. 
3 .  
3. 
2. 
2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

DA MCN HRMN 

2 JAN 1330 
2 JAN 1335 
2 JAN 1340 
2 JAN 1345 
2 JAN 1350 
2 JAN 1355 
2 JAN 1400 
2 JAN 14CS 
2 JAN 1410 
2 JAN 1415 
2 JAN 14a3 
2 JAN 1425 
2 JAN 1430 
2 JAN 1435 
2 JAN 1440 
2 JAN 1445 
2 JAN 1450 
2 JAN 1455 
2 JAN 1500 
2 JAN 15G 
2 JAN 1510 
2 JAN 1515 
2 JAN 15Zl 
2 JAN 1 5 6  
2 JAN 1530 
2 JAN 1535 
2 JAN 1540 
2 JAN 1545 
2 JAN 1550 
2 JAN 1555 
2 JAN 1600 
2 JAN 16G 
2 JAN 1610 
2 JAN 1615 
2 JAN 1 6 P  
2 JAN 1625 
2 JAN 1630 
2 JAN 1635 
2 JAN 1640 
2 JAN 1645 
2 JAN 1650 
2 JAN 16% 
2 JAN 1703 
2 JAN 17G 
2 JAN 1710 
2 JAN 1715 
2 JAN 17Zl 
2 JAN 1 7 Z  
2 JAN 1730 
2 JAN 1 7 3  
2 JAN 1740 
2 JAN 1745 
2 JAN 1750 
2 JAN 1755 
2 JAN 1 8 0  
2 JAN 18C6 
2 JAN 1810 
2 JAN 1815 
2 JAN 18a3 
2 JAN 1825 
2 JAN 1830 
2 JAN 1835 
2 JAN 1840 
2 JAN 1845 
2 JAN 1850 
2 JAN 1855 
2 JAN 1900 
2 JAN 19CS 
2 JAN 1910 
2 JAN 1915 
2 JAN 1920 
2 JAN 1 9 6  
2 JAN 1 9 3  
2 JAN 1935 

2 JAN 1945 
2 JAN 1950 
2 JAN 1955 

CRD 

45 1 
452 
453 
454 
455 
4% 
457 
458 
459 
460 
461 
462 
463 
464 
465 
4M 
467 '  
468 
469 
470 
471 
4 R  
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
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486 
487 
488 
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490 
491 
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494 
4% 
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499 
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5 24 
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0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
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1 JAN 0630 79 
1 JAN 0635 80 
1 JAN 0040 81 
1 JAN 0045 82 
1 JAN 0650 83 
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1 JAN 0700 85 
1 JAN 0705 86 
1 JAN 0710 87 
1 JAN 0715 88 
1 JAN OR0 69 
1 JAN OR5 90 
1 JAN 0730 91 

1 JAN 1900 229 
1 JAN 1905 230 
1 JAN 1910 231 
1 JAN 1915 232 
1 JAN 1 m  233 
1 JAN 1925 ZU 
1 JAN1932 235 
1 JAN 1935 235 
1 JAN 1940 237 
1 JAN 1945 238 
1 JAN 1950 239 
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2 JAN OZSO 379 
2 JAi 025s 380 
2 JAN 0740 381 
2 JAN 0745 382 
2 JAN 0750 383 
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2JAN0815 388 
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2 JAN 2000 529 
2 JAN 2 0 8  530 
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1 JAN 1045 130 
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1 JAN 1100 133 
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1 JAN 1215 148 
1 JAN 1220 149 
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1 JAN 2340 285 
1 JAN 2 3 5  286 
1 JAN 2350 287 
1 JAN 2355 288 
2 JAN OW30 289 
2JAN0005 Z U  
2 JAN 0010 291 
2 JAN W15 292 
2 JAN 0020 293 
2 JAN 0025 294 
2 JAN 0030 2% 
2 JAN 0035 296 
2 JAN 0040 297 
2 JAN 0045 298 
2 JAN mo 299 
2 JAN 0055 300 

2 JAN om 398 
2 JAN 0910 359 
2 JAN 0915 400 
2 JAN 0920 401 
2 JAN 092s 402 
2 JAN OW 403 
2 JAN 0935 404 
2 JAN OW 405 
2 JAN ON5 406 
2 JAN 0550 407 
2 JAN 0555 408 
2 JAN ICDI 409 
2 JAN 1C05 410 
2 JAN 1010 411 
2 JAN 1015 412 
2 JAN 1020 413 
2 JAN Ice5 414 
2 JAN 1030 415 
2 JAN la35 416 
2 JAN 1 W  417 
2 JAN l a 5  478 
2 JAN 1050 419 
2 JAN 1 8 5  420 
2 JAN 1100 421 
2 JAN 1105 422 
2 JAN 1110 423 
2 JAN 1115 424 
2 JAN 1120 425 
2 JAN 1125 426 
2 JAN 1 1 3  427 
2 JAN 1135 428 
2 JAN 1140 429 
2 JAN 1145 430 
2 JAN 1150 431 
2 JAN 1155 432 
2 JAN 1200 433 
2 JAN 1205 434 
2 JAN 1210 435 
2 JAN 1215 436 
2 JAN 12;?0 437 
2 JAN 1225 438 
2 JAN 12M 439 
2 JAN 1235 440 
2 JAN 1240 441 
2 JN I 245 442 
2 JAN 1250 L43 
2 JAN 1255 444 
2 JAN 1300 445 
2 JAN 13% 446 
2 JAN 1310 447 
2 JAN 1315 448 
2 JAN 1 3 3  449 
2 JAN 1- 450 

2 JAN 2135 
2 JAN 2140 
2 JAN 2145 
2 JAN 2150 
2 JAN 2155 
2 JAN 2200 
2 JAN 2 2 8  
2 JAN 2210 
2 JAN 2215 
2 JAN 2 2 P  
2 JAN 2 2 a  
2 JAN 2 2 3  
2 JAN 2 2 6  
2 JAN 2240 
2 JAN 2245 
2 JAN 22% 
2 JAN 2255 
2 JAN 2300 
2 JAN 2 3 8  
2 JAN 2310 
2 JAN 2315 
2 JAN 2 3 P  
2 JAN 23Z 
2 JAN 2330 
2 JAN 2 3 6  
2 JAN 2340 
2 JAN 2345 
2 JAN 23% 
2 JAN 2355 
3 JAN oom 
3 JAN 0 0 8  
3 JAN 0010 
3 JAN 0015 
3 JAN ooa 
3 JAN 0025 
3 JAN 0 0 3  
3 JAN 0 0 5  
3 JAN 0040 
3 JAN 0045 
3 JAN 0050 
3 JAN 0055 
3 JAN 01m 
3 JAN 01C6 
3 JAN 0110 
3 JAN 0115 
3 JAN 0120 
3 JAN o i a  
3 JAN 0 1 3  
3 JAN 0 1 3  
3 JAN 0140 
3 JAN 0145 
3 JAN 0150 
3 JAN 0155 

PEAK FLU4 TIME MAXIM AVERAGE FLU4 
6- HR 24- tR 72-HR 49.92-HR (CFS) (HR) 

(CFS) 6512. 12.75 113.  310. 149. 149. 
(INCHES) 1.754 1.917 1 .921 1 .PI 
(AC-FT) 562. 615. 616. 616: 

W l A T I V E  AREA = 6.01 92 MI 



RUNOFF W Y  
FLUJ I N  CUBIC FEET PER S E W  

TIME I N  HCURS, AREA IN SGWRE MILES 

WERAT ICN STAT I CN 
6-HUJR 24-HCUR 72-HCUR 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 CCMBINED AT 

RCUTED TO 

HYDRCGRAPH AT 

2 CCMBINED AT 

HYDROGRAPH AT 

2 CCMBINED AT 

R W E D  TO 

HYDRCGRAPH AT 

2 aMBINED AT 

HYDRCGRAPH AT 

2 CCMBINED AT 

RCUTED TO 

HYDRCGRAPH AT 

2 COrlBINED AT 

RarrED TO 
J 

PW( TIMEOF AVERAGEFLCWFCRMAXIMMPERIOO 
FLCW PEAK 

BASIN 
AREA 

M A X I M  TIME OF 
STAGE MAX STAGE 



4) ADDITIONAL FLOW TO THE NORTH INLET 
SUBBASINS 12 AND WT3 

ID White Tanks #3 future condition (Beardsley Canal Wash Improvement) 
ID May, 1999, FCDMC 
ID Remove borrow pit routing at sub-basin 16, fcdrnc, July, 1999 
*DIAGRAM 
IT 5 1JAN94 0 600 
I0 1 
IN 15 1JAN94 0 
JD 4.03 0.001 
* precipl 
PC 0 0.002 0.005 0.008 0.011 0.014 0.017 0.02 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 
PC0.064 0.068 0.072 0.076 0.08 0.085 0.09 
PC 0.11 0.115 0.12 0.126 0.133 0.14 0.147 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 
PC 0.913 0.918 0.922 0.926 0.93 0.934 0.938 
PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 
PC 0.983 0.986 0.989 0.992 0.995 0.998 1 
JD 3.99 10 
JD 3.83 5 0 
JD 3.76 100 
JD 3.7 200 
VS CPWT3 
vv 2 
KK 12 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 12. 
KO 0 0 0 0 2 2 
BA 1.38 
LG 0.346 0.247 5.232 0.241 5.217 
* uil 
UI 111 129 3 93 535 63 6 7 5 8 930 
UI 850 697 57 4 4 4 5 264 191 169 
UI 3 4 3 4 3 4 3 4 3 4 0 0 
UI 0 0 0 0 0 0 0 
KK RCP12 CNAME CP12 
KM ROUTE COMBINED HYDROGRAPHS AT CP12 TO CPWT3 
KO 0 0 0 0 2 2 
* RL 0 0 2 1196 
RS 2 STOR - 1 0 
RC 0.03 0.03 0.04 4800 0.0031 0 
* rxryl 
RX 995 1000 1020 1080 1200 1530 1665 
RY 1211 1211 1210 11 9 6 1196 1200 1204 
KK WT3 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN WT3 
KO 0 0 0 0 2 2 
BA 0.44 
LG0.344 0.246 4.577 0.33 0 
* ui2 
UI 3 6 4 4 128 175 207 249 3 0 8 
UI 267 220 179 133 7 8 6 1 4 9 
UI 11 11 11 11 0 0 0 
U I 0 0 0 0 0 0 0 



KKI 1CWT3 CNAME 2R 
KM ADD HYDROGRAPHS AT CPWT3 
KO 0 0 0 0 2 2 
HC 2 
KK 3R CNAME CPWT3 
KO 1 0 0 0 0 
RN 3 R 
z z 
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1 JAN 00M3 
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1 JAN 0345 
1 JAN 0350 
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1 JAN 0415 
1 JAN 0420 
1 JAN 0425 
1 JAN 0430 
1 JAN 0435 
1 JAN 0440 
1 JAN 0445 
1 JAN 0450 
1 JAN 0455 
1 JAN 0500 
1 JAN 0505 
1 JAN 0510 
1 JAN 0515 
1 JAN 0520 
1 JAN 0525 
1 JAN 0530 
1 JAN 0535 
1 JAN 0540 
1 JAN 0545 
1 JAN 0550 
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1 JAN WO 
1 JAN W 5  
1 JAN 0630 
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0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
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0. * 
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3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 
3. * 

1 JAN 1230 151 
1 l a 5  152 
I JAN 1240 153 
1 JAN 1245 154 
1 JAN 1250 155 
1 JAN 1255 156 
I JAN 1Ma 157 
1 JAN 1% 158 
1 JAN 1310 159 
1 JAN 1315 160 
1 JAN 1320 161 
1 JAN 1325 162 
1 JAN 7 3 0  163 
1 JAN 1335 164 
1 JAN 1340 165 
1 JAN 1345 166 
1 JAN 1350 167 
1 JAN 1355 168 
1 JAN 1400 169 
1 JAN 1405 170 
1 JAN 1410 171 
1 JAN 1415 172 
1 JAN 1420 173 
1 JAN 1425 174 
1 JAN 1 4 3  175 
1 JAN 1435 176 
1 JAN 1440 177 
1 JAN 1445 178 
1 JAN 1450 179 
1 JAN 1455 180 
1 JAN 15M) 181 
1 JAN 1505 182 
1 JAN 1510 183 
1 JAN 1515 184 
1 JAN 1520 185 
1 JAN 1525 186 
1 JAN 1530 187 
1 JAN 1535 188 
1JAN1540 189 
1 JAN 1545 190 
1 JAN 1550 191 
1 JAN 1555 192 
1 JAN 1600 193 
1 JAN 1605 194 
1 JAN 1610 195 
1 JAN 1615 1% 
1 JAN 16M 197 
1 JAN 1625 198 
1 JAN 1 m  199 
1 JAN 1635 200 
1 JAN 1640 201 
1 JAN 1645 202 
1 JAN 1650 203 
1 JAN 1655 204 
1 JAN 17W 205 
1 JAN 1 m  206 
1 JAN 1710 207 
1 JAN 1715 208 
1 JAN 1720 209 
1 JAN 1 m  210 
1 JAN 17% 211 
1 JAN 1735 212 
1 JAN 1740 213 
1 JAN 1745 214 
1 JAN 1750 215 
1 JAN 1755 216 
1 JAN 18M) 217 
1 JAN 1805 218 
1 JAN 1810 219 
1 JAN 1815 220 
1 JAN 1 m  221 
1 JAN 1825 222 
1 JAN 18343 223 
1 JAN 1835 224 
1 JAN 1840 225 
1 JAN 1845 226 
1 JAN 1850 227 
1 JAN 1855 228 
1 JAN 1 m  229 

'ED HYDRO33 
nWrrrWrWr*W 

* 
FLOW * * 

1126. * 
1300. * 
1409. * 
1431. * 
1379. * 
1266. * 
1119. * 
972. * 
839. * 
713. * 
592. * 
482. * 
392. * 
322. * 
268. * 
240. * 
212. * 
186. * 
161. * 
141. * 
123. * 
106. * 
91, * 
78. * 
66. * 
56. * 
48. * 
41. * 
35. * 
3. * 
26. * 
22. * 
19. * 
17. * 
15. * 
13. * 
12. * 
10. * 
10. * 
9. * 
8. * 
8. * 
7. * 
7. * 
6. * 
6. * 
6. * 
6. * 
5. * 
5. * 
5. * 
5. * 
5. * 
5. * 
5. * 
5. * 
5. * 
5. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
4. * 
3. * 
3. * 

DA MCN HRMN CRD 

2 JAN 0100 301 
2 JAN 0105 302 
2 JAN 0110 303 
2 JAN 0115 304 
2 JAN 01M 305 
2 JAN 0125 306 
2 JAN 0 1 3  307 
2 JAN 0135 308 
2 JAN 0140 309 
2 JAN 0145 310 
2 JAN 0150 311 
2 JAN 0155 312 
2 JAN Om 313 
2 JAN 0% 314 
2 JAN 0210 315 
2 JAN 0215 316 
2 JAN OZM 317 
2 JAN 022s 318 
2 JAN OM) 319 
2 JAN OZ35 320 
2 JAN 0240 321 
2 JAN 0245 322 
2 JAN 0250 323 
2 JAN 0255 324 
2 JAN 0300 325 
2 JAN 0305 326 
2 JAN 0310 327 
2 JAN 0315 328 
2 JAN om 329 
2 JAN 0325 330 
2 JAN O M ,  331 
2 JAN 0 3 5  332 
2 JAN 0340 333 
2 JAN 0345 32% 
2 JAN 0 3 0  335 
2 JAN 0355 336 
2 JAN om 337 
2 JAN 0405 338 
2 JAN 0410 3 9  
2 JAN 0415 340 
2 JAN 0420 341 
2 JAN 0425 342 
2 JAN 0430 343 
2 JAN Or35 34.4 
2 JAN 0440 345 
2 JAN 0445 3 6  
2 JAN 0450 347 
2 JAN 0455 3 8  
2 JAN om 349 
2 JAN 0505 350 
2 JAN 0510 351 
2 JAN 0515 352 
2 JAN 0520 353 
2 JAN 0523 354 
2 JAN om 355 
2 JAN 0535 356 
2 JAN OW 357 
2 JAN 0545 358 
2 JAN 0550 359 
2 JAN 0555 360 
2 JAN OW 361 
2 JAN om 362 
2 JAN 0610 363 
2 JAN 0615 364 
2 JAN om 365 
2 JAN 0625 3% 
2 JAN om 367 
2 JAN Of35 368 
2 JAN OW 369 
2 JAN 0645 370 
2 JAN 0 6 0  371 
2 JAN 0655 372 
2 J A N O r n  373 
2 JAN 0705 374 
2 JAN On0 375 
2 JAN 0715 376 
2 JAN om 377 
2 JAN om 373 
2 JAN 07M 379 

* 
FLCU * * 

1. * 
1. * 
1. * 
1. * 
1. * 
1. * 
1. * 
1. * 
1. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 

DA MCN HRMN CRO 

2 JAN 1330 451 
2 JAN 1335 452 
2 JAN 1340 453 
2 JAN 1345 454 
2 JAN 13% 455 
2 JAN 1355 456 
2 JAN 1400 457 
2 JAN 1 4 6  458 
2 JAN 1410 459 
2 JAN 1415 460 
2 JAN 142J 461 
2 JAN 1425 462 
2 JAN 1430 463 
2 JAN 1425 464 
2 JAN 1440 465 
2 JAN 1445 466 
2 JAN 1453 467 
2 JAN 1455 468 
2 JAN 1500 469 
2 JAN 1505 470 
2 JAN 1510 471 
2 JAN 1515 472 
2 JAN 152J 473 
2 JAN 1525 474 
2 JAN 1530 4i5 
2 JAN 1535 476 
2 JAN 1540 477 
2 JAN 1 5 6  478 
2 JAN 1553 479 
2 JAN 1555 480 
2 JAN 1600 481 
2 JAN 16C6 482 
2 JAN 1610 483 
2 JAN 1615 484 
2 JAN 162J 485 
2 JAN 1625 486 
2 JAN 1630 487 
2 JAN 1635 488 
2 JAN 1640 489 
2 JAN 1645 490 
2 JAN 1650 491 
2 JAN 1655 492 
2 JAN 1700 493 
2 JAN 1705 494 
2 JAN 1710 495 
2 JAN 1715 4% 
2 JAN 172J 497 
2 JAN 1 7 Z  498 
2 JAN 1730 499 
2 JAN 1735 500 
2 JAN 1740 501 
2 JAN 1745 502 
2 JAN 1753 503 
2 JAN 1755 504 
2 JAN 1800 505 
2 JAN 18CS 506 
2 JAN 1810 507 
2 JAN 1815 508 
2 JAN i82J 509 
2 JAN 1 8 Z  510 
2 JAN 1830 511 
2 JAN 1835 512 
2 JAN 1840 513 
2 JAN 1845 514 
2 JAN 18% 515 
2 JAN 1 8 5  516 
2 JAN 1900 517 
2 JAN 19C6 518 
2 JAN 1910 519 
2 JAN 1915 520 
2 JAN 192J 521 
2 JAN 1 9 5  522 
2 JAN 1930 523 
2 JAN 1935 524 
2 JAN 1940 525 
2 JAN 1945 526 
2 JAN 1953 527 
2 JAN 1 9 5  528 
2 JAN 2000 529 

-;w*m* 

FLOW 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



1 JAN 0635 80 
1 JAN 0640 81 
1 JAN 0645 82 

JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

JAN OM 
JAN 0740 
JAN 0745 

2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JPN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
2 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 
3 JAN 

1 JAN 0650 83 JAN 0750 
1 JAN 0655 84 
1 JAN 0700 85 
1 JAN 0705 86 

JAN 0755 
JAN om -. . - - - - 

JAN 0 x 5  
JAN 0810 
JAN 0815 

1 JAN 0710 87 
1 JAN 0715 88 
1 JAN 0720 89 
1 JAN 0725 90 
1 JAN 0730 91 
1 JAN 0735 92 
1 JAN 0740 93 
1 JAN 0745 94 
1 JAN 0750 55 
1 JAN 0755 % 
1 JAN 0800 97 
1 JAN 0805 98 
1 JAN 0810 99 
1 JAN 0815 100 
1 JAN 0820 101 
1 JAN 0825 102 
1 JAN 0830 103 
1 JAN 0835 104 
1 JAN 0840 105 
1 JAN m5 106 
1 JAN 0850 107 
1 JAN 0855 108 
1 JAN 0900 109 
1 JAN 0905 110 
1 JAN 0910 111 
1 JAN 0915 112 
1 JAN 0920' 113 
1 JAN 0925 114 
1 JAN 0930 115 
1 JAN 0935 116 
1 JAN 0940 117 
1 JAN 0945 118 
1 JAN 0550 119 
1 JAN 0555 120 
1 JAN 1000 121 
1 JAN 1005 122 
1 JAN 1010 123 
1 JAN 1015 124 
1 JAN 1020 125 
1 JAN 1025 126 
1 JAN 1030 127 
1 JAN 1035 128 
1 JAN 1040 129 
1 JAN 1045 130 
1 JAN 1050 131 
1 JAN 1055 132 
1 JAN 1100 133 
1 JAN 1105 134 
1 JAN 1110 135 
1 JAN 1115 136 
1 JAN 1120 137 
1 JAN 1125 138 
1 JAN 1130 139 
1 JAN 1735 140 
1 JAN 1140 141 
1 JAN 1145 142 
1 JAN 1150 143 
1 JAN 1155 144 
1 JAN 1200 145 
1 JAN 1205 146 
1 JAN 1210 147 
I JAN 1215 148 
1 JAN 1220 149 
1 JAN 1225 150 

JAN om 
JAN 0&5 
JAN om -. . . . - . 
JAN 0835 
JAN 0840 
JAN 0845 
JAN 0850 
JAN 0855 
JAN 0 x 0  
JAN om - . . . . - . 
JAN 00910 
JAN 0915 
JAN om 
JAN 0% 
JAN 0930 
JAN 0935 
JAN OW 
JAN 0%5 
JAN 0950 
JAN 0455 
JPN laW 
JAN I r n  
JAN 1010 
JAN 1015 
JAN 10M 
JAN ICES 
JAN IOU) 
JAN 1U35 
JAN 1 w  
JAN 1C45 
JAN 1050 
JAN 1055 
JAN 11m 
JAN 1105 
JAN 1110 
JAN 1115 
JAN 1 1 a  
JAN 1125 
JAN 1130 
JAN 1135 
JAN 1140 
JAN 1145 
JAN 1150 
JAN 1155 
JAN 1200 
JAN I&?? 
JAN 1210 
JAN 1215 
JAN 1 m  
JAN 1225 
JAN 1230 
JAN 1235 
JAN 1240 
JAN 1245 
JAN 7250 
JAN 1255 
JAN 13CO 
JAN 1% 
JAN 1310 
JAN 1315 
JAN 1320 
JAN 1325 

PEAK F L a J  TIME MAXIFLM AVERAGE F L U  
6- HR 24- tR 72-HR 49.92-HR (CFS) (HR) 

(CFS) 1431. 12.75 257. 67. 32. 
(INCHES) 1.314 1.360 1.360 1.360 
(AC-FT) 128. 132. 132. 132. 



CPERATICN STATICN 
6 - H O X  24-HClJR 7 2 - W R  

HYDROGRAPH AT 

HYDROGRAPH AT 

RUNOFF SVrMARY 
FLCU IN CUBIC FEET PER SECCND 

TIME IN HtLIRS, AREA IN W E  MILES 

F€AK TIME OF AMRAGE F L U  FCR M A X I M  PERICO BASIN M I F L M  TIME OF 
F L U  PEAK AREA STAGE M STAGE 



5) MIDDLE INLET FLOW 
SUBBASINS 11 AND 13 

I D  W h i t e  T a n k s  # 3  f u t u r e  c o n d i t i o n  ( B e a r d s l e y  C a n a l  
I D  May, 1 9 9 9 ,  FCDMC 
I D  Remove b o r r o w  p i t  r o u t i n g  a t  s u b - b a s i n  1 6 ,  f c d m c ,  
* DIAGRAM 
I T  5  1JAN94 0  600 
I0 1 
I N  1 5  1JAN94 0  
J D  4 . 0 3  0 . 0 0 1  
* p r e c i p l  
PC 0  0 . 0 0 2  0 . 0 0 5  0 . 0 0 8  0 . 0 1 1  0  . O X 4  0 . 0 1 7  
PC 0 . 0 2 9  0 . 0 3 2  0 . 0 3 5  0 . 0 3 8  0 . 0 4 1  0 . 0 4 4  0 . 0 4 8  
PC 0 . 0 6 4  0 . 0 6 8  0 . 0 7 2  0 . 0 7 6  0 . 0 8  0 . 0 8 5  0 . 0 9  
PC 0 . 1 1  0 . 1 1 5  0 . 1 2  0 . 1 2 6  0 . 1 3 3  0 . 1 4  0 . 1 4 7  
PC 0 . 1 8 1  0 . 1 9 1  0 . 2 0 3  0 . 2 1 8  0 . 2 3 6  0 . 2 5 7  0 . 2 8 3  
PC 0 . 7 3 5  0 . 7 5 8  0 . 7 7 6  0 . 7 9 1  0 . 8 0 4  0 . 8 1 5  0 . 8 2 5  
PC 0 . 8 5 6  0 . 8 6 3  0 . 8 6 9  0 . 8 7 5  0 . 8 8 1  0 . 8 8 7  0 . 8 9 3  
PC 0 . 9 1 3  0 . 9 1 8  0 . 9 2 2  0 . 9 2 6  0 . 9 3  0 . 9 3 4  0 . 9 3 8  
PC 0 . 9 5 3  0 . 9 5 6  0 . 9 5 9  0 . 9 6 2  0 . 9 6 5  0 . 9 6 8  0 . 9 7 1  
PC 0 . 9 8 3  0 . 9 8 6  0 . 9 8 9  0 . 9 9 2  0 . 9 9 5  0 . 9 9 8  1 
J D  3 . 9 9  1 0  
J D  3 . 8 3  5  0  
J D  3 . 7 6  1 0  0  
J D  3 . 7  200  
VS CP13 
vv 2  
KK I1 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 11. 
KO 0  0  0  0  2 2 
BA 1 . 5 6  
LG 0 . 3 5  0 . 1 5  7 . 2 5  0 . 1 0 7  1 3 . 2 9 9  
* u i l  
U I  1 4 3  245  57 1 7 5 5  9  1 3  11 4 2  1 6 4 8  
U I  8 2 1  6 4 3  394 248  2  1 0  1 4 3  8  6  
U I  4  4  0  0  0 0  0  0  
u I 0  0  0  0  0  0  0  
KK R C P l l  CNAME IC 
KM ROUTE HYROGRAPH FROM C P l l  TO CP13.  
KO 0  0  0 0  2  2  
* RL 0  0  1 . 5  1 1 9 6  
RS 4  STOR - 1 0  
RC 0 . 0 6  0 . 0 3 5  0 . 0 6  1 0 2 0 0  0 . 0 0 9 8  0  
* r x r y l  
RX 1 0 0 0  1 0 7 0  1300  1 4  8  0  1 5 1 0  1 5 2 5  1 5 5 5  
RY 1 2 3 3  1 2 3 2  1230  1 2 2 2  1 2 2 2  1 2 3 0  1 2 3 2  
KK 1 3  
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 1 3 .  
KO 0  0  0  0  2  2  
BA 1 . 3  
LG 0 . 3 5  0 . 2 5  4 . 6 2  0 . 3 2 2  0  

Wash I m p r o v e m e n t )  

, J u l y ,  1 9 9 9  



KK C P 1 3  CNAME 2 R 
KM ADD HYDROGRAPHS AT C P 1 3 .  
KO 0 0 0 0 2 2 
H C 2 
KK 2 R  CNAME C P 1 3  
KO 0 0 0 0 2 2 
RN 2 R  
z z 



.....-..-.-'-.........-...............**IHhC-- 

* 
* * * 

DA MCN HRMN ORD FLCM * DA KN HRMN CRD FLOW DA MCN HRMN CRD FLCM DA MCN HRMN CRD FLdl * 
1 JAN OM30 1 
1 JAN 0005 2 
1 JAN 0010 3 

1 JAN 0020 5 JAN 0025 
1 JAN 0030 7 
1 JAN 0035 8 
1 JAN 0040 9 
1 JAN 0045 10 
1 JAN 0050 11 
1 JAN 0055 12 
1 JAN 0100 13 
1 JAN 0105 14 
1 JAN 0110 15 
1 JAN 0115 16 
1 JAN 0120 77 
1 JAN 0125 18 
1 JAN 0130 19 
1 JAN 0135 20 
1 JAN 0140 21 
1 JAN 0145 22 
1 JAN 0150 23 
1 JAN 0155 24 
1 JAN OM0 25 
1 JAN 0205 26 
1 JAN 0210 27 
1 JAN 0215 28 
1 JAN 0220 29 
1 JAN 0225 30 
1 JAN 0230 31 
1 JAN 0235 32 
1 JAN 0240 33 
1 JAN 0245 34 
1 JAN 0250 35 
1 JAN 0255 36 
1 JAN 0300 37 
1 JAN 0305 38 
1 JAN 0310 39 
1 JAN0315 40 
1 JAN 0320 41 
1 JAN 0325 42 
1 JAN 0330 43 
1 JAN 0 3 5  44 
1 JAN 0340 45 
1 JAN 0345 46 
1 JAN 0350 47 
1 JAN 0355 48 
1 JAN 0400 49 
1 JAN 0405 50 
1 JAN 0410 51 
lJAN0415 52 
1 JAN 0420 53 
1 JAN 0425 54 
1 JAN 0430 55 
1 JAN 0435 56 
1 JAN 0440 57 
1 JAN 0445 58 
1 JAN 0450 59 
1 JAN 0455 60 
1 JAN 0500 61 
1 JAN 0505 62 
lJANO510 63 
1JANO515 64 
1 JAN 0520 65 
1 JAN 0525 66 
1 JAN 0530 67 
1 JAN 0535 68 
1 JAN 0540 69 
1 JAN 0545 70 
1 JAN 0550 71 
1 JAN 0555 72 
1 JAN 0600 73 
1 JAN 0605 74 
1 JAN 0610 75 
1 JAN0615 76 
1 JAN 0620 77 
lJAN0625 78 

1 JAN 1 2 3  151 
1 JAN 1235 152 
1 JAN 1240 153 
1 JAN 1245 154 
1 JAN 1ZO 155 
1 JAN l Z 5  156 
1 JAN lMO 157 
1 JAN 1 x 5  158 
1 JAN 1310 159 
1 JAN 1315 160 
1 JAN 1320 161 
1 JAN 1325 162 
1 JAN 1330 163 
1 JAN 1335 164 
1 JAN 1340 165 
1 JAN 1 3 5  166 
1 JAN 1350 167 
1 JAN 1355 168 
1 JAN 1400 169 
1 JAN 1405 170 
1 JAN 1410 171 
1 JAN 1415 172 
1 JAN 1420 173 
1 JAN 1425 174 
1 JAN 1430 175 
1 JAN 1435 176 
1 JAN 1440 177 
1 JAN 1445 178 
1 JAN 1450 179 
1 JAN 1455 180 
1 JAN 1500 181 
1 JAN 1505 182 
1 JAN 1510 183 
1 JAN 1515 184 
1 JAN 1520 185 
1 JAN 1525 186 
1 JAN 1530 187 
1 JAN 1535 188 
1 JAN 1540 189 
1 JAN 1545 1% 
1 JAN 1550 191 
1 JAN 1555 192 
1 JAN 1600 193 
1 JAN 1605 194 
1 JAN 1610 155 
1 JAN 1615 196 
1 JAN 1620 197 
1 JAN 1625 198 
1 JAN 1630 199 
1 JAN 1635 200 
1 JAN 1640 201 
1 JAN 1645 202 
1 JAN 1650 203 
1 JAN 1655 204 
1 JAN 1700 205 
1 JAN 1705 206 
1 JAN 1710 207 
1 JAN 1715 208 
I JAN 1720 209 
lJAN172.5 210 
1 JAN 1730 211 
1 JAN 1735 212 
1 JAN 1740 213 
1 JAN 1745 214 
1 JAN 1750 215 
1 JAN 1755 216 
1 JAN 1800 217 
1 JAN 1805 218 
1 JAN 1810 219 
1 JAN 1815 220 
1 JAN 18M 221 
1 JAN 1825 222 
1 JAN 1830 223 
1 JAN 1835 224 
1 JAN 1840 225 
1 JAN 1845 226 
1 JAN 1850 227 
1 JAN 1855 228 

2 JAN 0100 301 
2 JAN 0105 302 
2 JAN 0110 3a3 
2 JAN 0115 304 
2 JAN 0120 M5 
2 JAN 0 1 3  306 
2 JAN O'W 307 

Z JAN 0140 309 
2 JAN 0145 310 
2 JAN 0150 311 
2 JAN 0155 312 
2 JAN OX0 313 
2 JAN 0205 314 
2 JAN 0210 315 
2 JAN 0215 316 
2 JAN Om 317 
2 JAN OZEj 318 
2 JAN O M )  319 
2 JAN 0 8 5  320 
2 JAN 0240 321 
2 JAN 0245 322 
2 JAN oao 323 
2 JAN 0 6 5  324 
2 JAN 03ca 325 
2 JAN OM5 326 
2 JAN 0310 327 
2 JAN 0315 328 
2 JAN om 329 
2 JAN 0325 330 
2 JAN O M ]  331 
2 JAN om 332 
2 JAN ow 333 
2 JAN 0345 334 
2 JAN om 335 
2 JAN 0355 336 
2 JAN 0402 337 
2 JAN om 338 
2 JAN 0410 339 
2 JAN 0415 340 
2 JAN om 341 
2 JAN 0425 342 
2 JAN 0 4 3  343 
2 JAN 0435 344 
2 JAN 0440 345 
2 JAN 0445 346 
2 JAN 0450 347 
2 JAN 0455 348 
2 JAN om 349 
2 JAN 0505 350 
2 JAN 0510 351 
2 JAN 0515 352 
2 JAN 05M 353 
2 JAN 0525 354 
2 JAN om 355 
2 JAN 0 5 5  356 
2 JAN 0540 357 
2 JAN 0545 358 
2 JAN 0550 359 
2 JAN 0555 3M3 
2 JAN Om 361 
2 JAN 0 x 5  362 
2 JAN 0610 363 
2 JAN 0615 364 
2 JAN O M )  365 
2 JAN 0625 366 
2 JAN 0 6 3  357 
2 JAN 0635 368 
2 JAN 0640 369 
2 JAN 0&5 370 
2 JAN 0660 371 
2 J N  0665 372 
2 JAN om 373 
2 JAN 0705 374 
2 JAN o n o  375 
2 JAN o n 5  376 
2 JAN om 377 
2 JAN 0 2  378 

2 JAN 1330 451 
2 JAN 1 3 3  452 
2 JAN 1340 453 
2 JAN 1345 454 
2 JAN 13% 455 
2 JAN 1 3 5  456 
2 JAN 1403 457 
2 JAN 14E 458 
2 JAN 1410 459 
2 JAN 1415 4M3 
2 JAN 1420 461 
2 JAN 14-6 462 
2 JAN 1430 463 
2 JAN 1435 464 
2 JAN 1440 465 
2 JAN 1445 466 
2 JAN 1450 467 
2 JAN 1455 468 
2 JAN 1503 459 
2 JAN 15E 470 
2 JAN 1510 471 
2 JAN 1515 472 
2 JAN 15P  473 
2 JAN 1525 474 
2 JAN 1530 475 
2 JAN 1 5 3  476 
2 JAN 1540 477 
2 JAN 1545 478 
2 JAN 1550 479 
2 JAN 15% 480 
2 JAN 1603 481 
2 JAN 1 6 8  482 
2 JAN 1610 483 
2 JAN 1615 484 
2 JAN 1620 485 
2 JAN 1625 486 
2 JAN 1630 487 
2 JAN 1635 488 
2 JAN 1640 489 
2 JAN 1645 490 
2 JAN 1650 491 
2 JAN 1 6 5  492 
2 JAN 1703 493 
2 JAN 1706 494 
2 JAN 1710 455 
2 JAN 1715 4% 
2 JAN 17a3 497 
2 JAN 1725 498 
2 JAN 1730 499 
2 JAN 1735 500 
2 JAN 1740 501 
2 JAN 1745 52 
2 JAN 1750 503 
2 JAN 1755 504 
2 JAN 1803 505 
2 JPN 18E 506 
2 JAN 1810 507 
2 JAN 1815 508 
2 JAN 1 8 a  509 
2 JAN 1 8 6  510 
2 JAN 1830 511 
2 JAN 1 8 5  512 
2 JAN 1840 513 
2 JAN 1845 514 
2 JAN 1850 515 
2 JAN 18% 516 
2 JAN 19m 517 
2 JAN 1 9 8  518 
2 JAN 1910 519 
2 JAN 1915 520 
2 JAN 19P  521 
2 JAN 19-6 522 
2 JAN 1930 523 
2 JAN 1935 524 
2 JAN 1 9 4  525 
2 JAN 1945 526 
2 JAN 1950 527 
2 JAN 19% 528 



1 JAN 0630 
1 JAN 0635 
1 JAN 0640 
1 JAN 0645 
1 JAN 0650 
1 JAN 0655 
1 JAN om0 
1 JAN Om5 
1 JAN 0710 
1 JAN 0715 
1 JAN OR0 
1 JAN 0725 
1 JAN 0730 
1 JAN 0735 
1 JAN 0740 
1 JAN 0745 
1 JAN 0750 
1 JAN 0755 
1 JAN 0800 
1 JAN 0805 
1 JAN 0810 
1 JAN 0815 
1 JAN 0820 
1 JAN 0825 
1 JAN 0830 
1 JAN 0835 
1 JAN 0840 
1 JAN 0845 
1 JAN 0850 
1 JAN 0855 
1 JAN 0900 
1 JAN 0905 
1 JAN 0910 
1 JAN 0915 
1 JAN 0920 
1 JAN 0925 
1 JAN 0930 
1 JAN 0935 
1 JAN 0940 
1 JAN 0945 
1 JAN mo 
1 JAN m 5  
1 JAN 1030 
1 JAN 1m5 
1 JAN 1010 
1 JAN 1015 
1 JAN 1020 
1 JAN 1025 
1 JAN 1030 
1 JAN 1035 
1 JAN 1040 
1 JAN 1045 
1 JAN 1050 
1 JAN 1055 
1 JAN 1100 
1 JAN 1105 
1 JAN 1110 
1 JAN 1115 
1 JAN 1120 
1 JAN 1125 
1 JAN 1130 
1 JAN 1135 
1 JAN 1140 
1 JAN 1145 
1 JAN 1150 
1 JAN 1155 
1 JAN 1MO 
1 JAN 1205 
1 JAN 1210 
1 JAN 1215 
1 JAN 1220 
1 JAN 1225 

* 1 JAN 1900 
* 1 JAN 1905 
* 1JAN1910 
* 1JAN1915 
* 1 JAN 19-20 
* 1 JAN 1925 
* 1 JAN 1930 
* 1JAN1935 
* 1 JAN 1940 
* 1JAN1945 
* 1 JAN 1950 
* 1 JAN 1955 
* 1JAN2000 
* 1 JAN m 5  
* 1 JAN a10  
* iJANMi5 
* 1 JAN MM 
* 1 JAN 2025 
* 1 JAN 2OM 
* 1 JAN M35 

* 2JANGu15 
* 2 JAN 00M 
* 2 JAN 0025 
* 2 JAN 0030 
* 2 JAN 0035 
* .?JAN0040 
* 2 JAN 0045 
* 2JANGu50 
* 2 JAN 0055 * 

miC**f****fm*hC 

2 JAN om 
2 JAN on5  
2 JAN 0740 
2 JAN 0745 
2 JAN 0750 
2 JAN 055  
2 JAN om 
2 JAN om 
2 JAN 0810 

I JAN 0eM 
2 JAN OGS 
2 JAN om 
2 JAN om 
2 JAN 0840 
2 JAN 0845 
2 JAN 0850 - .. ~ ~ -. - 

2 JAN 0855 
2 JAN om 
2 JAN om 
2 JAN 0910 
2 JAN 0415 
2 JAN om 
2 JAN 0% 
2 JAN ow 
2 JAN 0935 
2 JAN OW 
2 JAN 0 x 5  
2 JAN 0550 
2 JAN 0555 
2 JAN ICa, 
2 JAN la5 
2 JAN 1010 
2 JAN 1015 
2 JAN 1020 
2 JAN la 
2 JAN 1030 
2 JAN 1035 
2 JAN l a 0  
2 JAN 1CG5 
2 JAN 1050 
2 JAN 1055 
2 JAN 11M) 
2 JAN 1105 
2 JAN 1110 
2 JAN 1115 
2 JAN 11M 
2 JAN 1125 
2 JAN 1 1 3  
2 JAN 1135 
2 JAN 1140 
2 JAN 1145 
2 JAN 1150 
2 JAN 1155 
2 JAN 1200 
2JAN 123  
2 JAN 1210 
2 JAN 1215 
2 JAN 1;M 
2 JAN 1 M  
2 JAN 1 2 3  
2 JAN 1235 
2 JAN 1240 
2 JAN 1245 
2 JAN 1250 
2 JAN l a 5  
2 JAN 13CO 
2 JAN 1305 
2 JAN 1310 
2 JAN 1315 
2JAN 1 3 3  
2 JAN 1 5 s  

PEAKFLUJ TIME FVU(ItW4 AVERAGE FLUJ 
6- HR 24- If-? 72-HR 49.92-HR (CFS) (HR) 

(CFS) 2RO. 12.58 470. 124. 60. 

2 JAN 2om 
2 JAN 2 0 a  
2 JAN 2010 
2 JAN 2015 
2 JAN 2 0 a  
2 JAN 2025 
2 JAN 2030 
2 JAN 2035 
2 JAN 2040 
2 JAN 2045 
2 JAN 2050 
2 JAN 2 0 8  
2 JAN 2103 
2 JAN 21(6 
2 JAN 2110 
2 JAN 2115 
2 JAN 2121) 
2 JAN 2 1 a  
2 JAN 2130 
2 JAN 2135 
2 JAN 2140 
2 JAN 2145 
2 JAN 2150 
2 JAN 2155 
2 JAN 22m 
2 JAN 2 2 a  
2 JAN 2210 
2 JAN 2215 
2 JAN 2 2 a  
2 JAN 2225 
2 JAN 2230 
2 JAN 2235 
2 JAN 2240 
2 JAN 2245 
2 JAN 2250 
2 JAN 2255 
2 JAN 2300 
2 JAN 2 3 8  
2 JAN 2310 
2 JAN 2315 
2 JAN 23a1 
2 JAN 2325 
2 JAN 2330 
2 JAN 2335 
2 JAN 2340 
2 JAN 2345 
2 JAN 2350 
2 JAN 2355 
3 JAN oom 
3 JAN 0 0 8  
3 JAN 0010 
3 JAN 0015 
3 JAN ooa 
3 JAN ooa 
3 JAN 0030 
3 JAN 0035 
3 JAN 0040 
3 JAN 0045 
3 JAN 0050 
3 JAN 00% 
3 JAN 0100 
3 JAN 0 1 8  
3 JAN 0110 
3 JAN 0115 
3 JAN O l a ,  
3 JAN 0125 
3 JAN oia 
3 JAN 0 1 5  
3 JAN 0140 
3 JAN 0145 
3 JAN 0150 
3 JAN 01% 

fW*fmhm 

(INCHES) 1.527 1.610 1.612 1.612 



CPERATICN STAT I CN 
6-HCUR 24-HCUR 72-HCUR 

HYDROGRAPH AT 

RCUTED TO 

HYDRffiRAPH AT 

2 CCMBINED AT 

RCUTED TO 

RUNOFF W Y  
FLU4 IN CUBIC FEET PER SECCFA) 

TIME IN HCURS, AREA IN M E  MILES 

PEAK TIME OF AVERAGE FLU4 FCR WIMM PERICD BASIN MAXIM TIME OF 
FLCU PW( AREA STAGE MAX STAGE 



6)  SOUTH INLET 
SUBBASINS 14 THROUGH 17 

ID White Tanks #3 future condition (Beardsley Canal Wash Improvement) 
ID May, 1999, FCDMC 
ID Remove borrow pit routing at sub-basin 16, fcdmc, July, 1999 
*DIAGRAM 
IT 5 1JAN94 0 6 0 0 
I0 1 
IN 15 1JAN94 0 
JD 4.03 0.001 
* precrpl 
PC 0 0.002 0.005 0.008 0.011 0.014 0.017 0.02 0.023 0.026 
PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.06 
PC 0.064 0.068 0.072 0.076 0.08 0.085 0.09 0.095 0.1 0.105 
PC 0.11 0.115 0.12 0.126 0.133 0.14 0.147 0.155 0.163 0.172 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908 
PC0.913 0.918 0.922 0.926 0.93 0.934 0.938 0.942 0.946 0.95 
PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.98 
PC 0.983 0.986 0.989 0.992 0.995 0.998 1 1 1 1 
JD 3.99 10 
JD 3.83 5 0 
JD 3.76 100 
JD 3.7 2 0 0 
VS CP17 
vv 2 
KK 14 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 14. 
KO 0 0 0 0 2 2 
BA 1.47 
LG 0.35 0.15 7.974 0.082 18.195 
* uil 
UI 166 421 7 90 1019 1341 1998 1636 1264 961 699 
UI 362 274 166 9 3 5 1 5 1 5 1 0 0 0 
UI 0 0 0 0 0 0 0 0 0 0 
KK RCPl4 CNAME 1C 
KM ROUTE 'FLOW FROM CP14 TO CP15. 
KO 0 0 0 0 2 2 
R L  0 0 2 1194 
RS 2 STOR - 1 0 
RC 0.06 0.035 0.06 8800 0.0256 0 
* rxryl 
RX 1000 1030 1075 1200 1220 1280 1415 14 8 0 
RY 1296 1295 1294 1288 1288 1294 1296 1300 
KK 15 
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 15. 
KO 0 0 0 0 2 2 
BA 1.26 
LG 0.35 0.194 6.561 0.142 15.67 

UI 519 277 217 138 9 3 4 0 4 0 4 0 4 0 0 
U I 0 0 0 0 0 0 0 0 0 0 
U I 0 0 0 0 0 0 0 0 0 0 
KKIlCP15 CNAME 2 R 



ADD HYDROGRAPHS AT CPl5 
0 0 0 2 2 

RUNOFF HYDROGRAPH FROM SUB-BASIN 16. 
0 0 0 0 

240 503 652 814 1126 1393 1049 
268 194 13 7 101 3 5 3 5 3 5 
0 0 0 0 0 0 0 
0 h 0 0 0 0 0 0 

CNAME RCPl5 
ADD HYDROGRAPHS AT CP15. 

0 0 0 2 2 

CNAME CP15 
ROUTE COMBINED HYDROGRAPHS AT CP15 TO CP17. 

0 0 0 2 2 
0 2 1226 

STOR - 1 0 
0.035 0.06 6800 0.0079 0 

RUNOFFF HYDROGRAPH FROM SUB-BASIN 17. 
0 0 0 2 2 

2 5 4 572 810 
287 254 19 4 
2 6 2 2 2 2 
0 0 0 

CNAME 4 R 
ADD HYDROGRAPHS AT CP17 

0 0 0 

CNAME CP17 
0 0 0 2 2 



INTERWLATED HYDRCGWH AT 5R 

* 
* * * 

DA MCN HWN MU) FLCW * DA MCN HRMN CRD FLCW : OA MCN HRMN CRD FLCW * DA MCN HRMN MU) FLU * * 
1 JAN 0 0 0  1 0. * 1 JAN 1ZM 151 4724. * 2 JAN 01M) 301 16. * 2 JAN 1330 451 0. 
1 JAN OW5 2 0. * 1 JAN 1235 152 5016. * 2 JAN 0105 302 15. * 2JAN1335 452 0. 
1JANOOlO 3 0. * 1 JAN 1240 153 ,4871. * 2 JAN 0110 303 14. * 2JAN1340 453 0. 
1JAN0015 4 0. * 1 JAN 1245 154 4440. * 2 JAN 0115 304 13. : 2JAN1345 454 0. 
1 JAN 0020 5 0. * 1 JAN 1250 155 3909. * 2 JAN 0122 305 12. 2 JAN 13% 455 0. 
1 JAN 0025 6 0. * 1 JAN 1255 156 3321. * 2 JAN 0125 306 11. * 2JAN13A 456 0. 
1 JAN 0030 7 0. * 1  AN 1% 157 2773. * 2 JAN 0 1 3  307 11. * 2JAN1400 457 0. . . -. -. 

1 JAN 0035 8 o. * iJANiM5 is8 2320. * 2 d ~ ~ o i 3 5  508 10. * 2 J A N i 4 6  458 a. 
1 JAN 0040 9 1. * 1 JAN 1310 159 1925. * 2 JAN 0140 309 9. * 2JAN1410 459 0. 
1 JAN 0045 10 1. * 1 JAN 1315 1M3 1626. * 2 JAN 0145 310 8. * ,  2 JAN 1415 460 0. 
1 JAN 0050 11 2. * 1 JAN 1320 161 1392. * 2 JAN 0150 311 7. * 2JAN1420 461 0. 
1 JAN 0055 12 2. * 1 JAN 1325 162 1184. * 2 JAN 0155 312 6. * 2 J A N 1 4 5  462 0. 
1 JAN 0100 
1 JAN 0105 
1 JAN 0110 
1 JAN 0115 
1 JAN 0120 
1 JAN 0125 
1 JAN 0130 
1 JAN 0135 
1 JAN 0140 
1 JAN 0145 
1 JAN 0150 
1 JAN 0155 
1 JAN OM0 
1 JAN OM5 
1 JAN 0210 
1 JAN 0215 
1 JAN 0220 
1 JAN 0225 
1 JAN 0230 
1 JAN 0235 
1 JAN 0240 
1 JAN 0245 
1 JAN 0250 
1 JAN 0255 
1 JAN OM0 
1 JAN OM5 
1 JAN 0310 
1 JAN 0315 
1 JAN 0320 
1 JAN 0325 
1 JAN 0330 
1 JAN 0 3 5  
1 JAN 0340 
1 JAN 0345 
1 JAN 0350 
1 JAN 0355 
1 JAN 0400 
1 JAN 0405 
1 JAN 0410 
1 JAN 0415 
1 JAN 0420 
1 JAN 0425 
1 JAN 0430 
1 JAN 0435 
1 JAN 0440 
1 JAN 0445 
1 JAN 0450 
1 JAN 0455 
1 JAN 0500 
1 JAN 0505 
1 JAN 0510 
1 JAN 0515 
1 JAN 0520 
I JAN 0525 
1 JAN 0530 
1 JAN 0535 
1 JAN 0540 
1 JAN 0545 
1 JAN 0550 
1 JAN 0555 
1 JAN OM30 
1 JAN OM35 
1 JAN 0610 
1 JAN 0615 
1 JAN WO 

1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
I JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
I JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
7 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 
1 JAN 

2 JAN om 
2 JAN 0205 
2 JAN 0210 
2 JAN 0215 
2 JAN om 
2 JAN om 
2 JAN om 
2 JAN 0235 
2 JAN 0240 
2 JAN 0245 
2 JAN 0250 
2 JAN 0255 
2 JAN om 
2 JAN OM5 
2 JAN 0310 
2 JAN 0315 
2 JAN om 
2 JAN 0325 
2 JAN om 
2 JAN 0 3 5  
2 JAN om 
2 JAN 0345 
2 JAN 0350 
2 JAN 0355 
2 JAN om 
2 JAN 0405 
2 JAN 0410 
2 JAN 0415 
2 JAN om 
2 JAN 0425 
2 JAN 0430 
2 JAN 0435 
2 JAN 0440 
2 JAN 0445 
2 JAN 0450 
2 JAN 0455 
2 JAN 05CO 
2 JAN OM5 
2 JAN 0510 
2 JAN 0515 
2 JAN 05M 
2 JAN 0525 
2 JAN om 
2 JAN 0535 
2 JAN 0540 
2 JAN 0545 
2 JAN 0550 
2 JAN 0555 
2 JAN Ota3 
2 JAN w 5  
2 JAN E l 0  
2 JAN 0615 
2 JAN WO 
2 JAN 0625 
2 JAN 0630 
2 JAN 0635 
2 JAN 0640 
2 JAN 0645 
2 JAN 0650 
2 JAN 0655 
2 JAN 0700 
2 JAN 0705 
2 JAN 0710 
2 JAN 0715 
2 JAN OR0 

2 JAN 1430 
2 JAN 1435 
2 JAN 1440 
2 JAN 1445 
2 JAN 1453 
2 JAN 1455 
2 JAN 1500 
2 JAN 15C6 
2 JAN 1510 
2 JAN 1515 
2 JAN 1520 
2 JAN 1525 
2 JAN 1530 
2 JAN 1535 
2 JAN 1540 
2 JAN 1545 
2 JAN 15% 
2 JAN 1555 
2 JAN 16U3 
2 JAN 16C6 
2 JAN 1610 
2 JAN 1615 
2 JAN 1620 
2 JAN 16Z  
2 JAN 1630 
2 JAN 1635 
2 JAN 1640 
2 JAN 1645 
2 JAN 16% 
2 JAN 1655 
2 JAN 1700 
2 JAN 17E 
2 JAN 1710 
2 JAN 1715 
2 JAN 1720 
2 JAN 1 7 5  
2 JAN 1730 
2 JAN 1735 
2 JAN 1740 
2 JAN 1745 
2 JAN 17% 
2 JAN 1755 
2 JAN ism 
2 JAN 18E  
2 JAN 1810 
2 JAN 1815 
2 JAN 1820 
2 JAN 1 8 5  
2 JAN 1830 
2 JAN 1835 
2 JAN 1840 
2 JAN 1845 
2 JAN 1850 
2 JAN 1855 
2 JAN 1900 
2 JAN 1905 
2 JAN 1910 
2 JAN 1915 
2 JAN 1920 
2 JAN 1925 
2 JAN 1930 
2 JAN 1935 
2 JAN 1940 
2 JAN 1945 
2 JAN 1950 



1JANC6-3 78 'r8. * 1 JAN 1855 228 35. * 2 JAN 0725 378 0. * 2JAN1955 528 0. 
1 JAN 0630 79 28. * 1 JAN 1900 229 35. * 2 JAN 0730 379 0. * 2 JAN 2000 529 0. 
1 JAN 0635 80 28. * 1 JAN 1905 230 34. * 2JANOi35 380 0. * 2 JAN 2005 530 0. 
1 JAN 0640 81 28. * 1 JAN 1910 231 34. * 2 JAN 0740 381 0. * 2 JAN 2010 531 0. 
1 JAN 0645 82 28. * 1 JAN 1915 232 33. * 2 JAN 0745 382 0. * 2 JAN 2015 532 0. 
1 JAN 0650 83 29. * 1 JAN 1920 233 33. * 2 JAN0750 383 0. * 2 JAN 2020 533 0. 
1 JAN 0655 84 29. * 1 JAN 1925 7.34 32. * 2 JAN 0755 384 0. * 2 JAN 2025 534 0. 
1 JAN 0700 85 29. * 1 JAN 1930 235 32. * 2 JAN 0800 385 0. * 2 JAN 2030 535 0. 
1 JAN 0705 86 M. * 1 JAN 1935 W 32. * 2 JAN 0805 386 0. * 2 JAN 2035 536 0. 
1 JAN 0710 87 30. * 1 JAN 1940 237 31. * 2JAN0810 387 0. * 2 JAN 2040 537 0. 
1 JAN 0715 
1 JAN 0720 
1 JAN OR5 
1 JAN 0730 
1 JAN 0735 
1 JAN 0740 
1 JAN 0745 
1 JAN 0750 
1 JAN 0755 
1 JAN 0800 
1 JAN 0805 
1 JAN 0810 
1 JAN 0815 
1 JAN 0820 
1 JAN 0825 
1 JAN 0830 
1 JAN 0835 
1 JAN 0840 
1 JAN 0845 
1 JAN 0850 
1 JAN 0855 
1 JAN 0900 
1 JAN 0905 
1 JAN 0910 
1 JAN 0915 
1 JAN om0 
1 JAN 0925 
1 JAN 0430 
1 JAN 0935 
1 JAN 0940 
1 JAN 0945 
1 JAN 0550 
1 JAN 0555 
1 JAN IWO 
1 JAN.1005 
1 JAN 1010 
1 JAN 1015 
1 JAN 1020 
1 JAN 1025 
1 JAN 1030 
1 JAN 1035 
1 JAN 1040 
1 JAN 1045 
1 JAN 1050 
1 JAN 1055 
1 JAN 1100 
1 JAN 1105 
1 JAN 1110 
1 JAN 1115 
1 JAN 1120 
1 JAN 1125 
1 JAN 1130 
1 JAN 1135 
1 JAN 1140 
1 JAN 1145 
1 JAN 1150 
1 JAN 1155 
1 JAN 1200 
1 JAN 1205 
1 JAN 1210 
1 JAN 1215 
1 JAN 1220 
1 JAN 1225 

1 JAN 1945 
1 JAN 1550 
1 JAN 1955 
1 JAN 2000 
1 JAN 2005 
1 JAN 2010 
1 JAN 2015 
1 JAN 2020 
1 JAN 2025 
1 JAN 2030 
1 JAN 2035 
1 JAN 2040 
1 JAN 2045 
1 JAN 2050 
1 JAN 2055 
1 JAN 2100 
1 JAN 2105 
1 JAN 2110 
1 JAN 2115 
1 JAN 2120 
1 JAN 2125 
1 JAN 2130 
1 JAN 2135 
1 JAN 2140 
1 JAN 2145 
1 JAN 2150 
1 JAN 2155 
1 JAN 2200 
1 JAN 2205 
1 JAN 2210 
1 JAN 2215 
1 JAN 2220 
1 JAN 2225 
1 JAN 2230 
1 JAN 2235 
1 JAN 2240 
1 JAN 2245 
1 JAN 2250 
1 JAN 2255 
1 JAN 2300 
1 JAN 2305 
1 JAN 2310 
1 JAN 2315 
1 JAN 2320 
1 JAN 2325 
1 JAN 2330 
1 JAN 2335 
1 JAN 2340 
1 JAN 2345 
1 JAN 2350 
1 JAN 2355 
2 JAN 0000 
2 JAN 0005 
2 JAN 0010 
2 JAN 0015 
2 JAN 0020 
2 JAN 0025 
2 JAN 0030 
2 JAN 0035 
2 JAN 0040 
2 JAN 0045 
2 JAN 0050 
2 JAN 0055 

okkkm*m* 

2 JAN 0815 
2 JAN 0820 
2 JAN 0825 
2 JAN 0830 
2 JAN 0835 
2 JAN 0840 
2 JAN 0845 
2 JAN 0850 
2 JAN 0855 
2 JAN 0900 
2 JAN 0905 
2 JAN 0910 
2 JAN 0915 
2 JAN 0920 
2 JAN 0925 
2 JAN 0930 
2 JAN W35 
2 JAN 0940 
2 JAN 0945 
2 JAN 6 5 0  
2 JAN 0955 
2 JAN 1000 
2 JAN l(305 
2 JAN 1010 
2 .LAN 1015 
2 JAN 1020 
2 JAN 1025 
2 JAN 1030 
2 JAN 1035 
2 JAN 1040 
2 JAN 1045 
2 JAN 1050 
2 JAN 1055 
2 JAN 1100 
2 JAN 1105 
2 JAN 1110 
2 JAN 1115 
2 JAN 1120 
2 JAN 1125 
2 JAN 1130 
2 JAN 1135 
2 JAN 1140 
2 JAN 1145 
2 JAN 1150 
2 JAN 1155 
2 JAN 1200 
2 JAN 1205 
2 JAN 1210 
2 JAN 1215 
2 JAN 1220 
2 JAN 122s 
2 JAN 1230 
2 JAN 1235 
2 JAN 1240 
2 JAN 1245 
2 JAN 1250 
2 JAN 1255 
2 JAN 1300 
2 JAN 1305 
2 JAN 1310 
2 JAN 1315 
2 JAN 1320 
2 JAN 1325 

PEAK FLaJ TIME MAXIM AVERAGE FLCW 
6- HR 24-HI? 72-HR 49.92-HR (CFS) (HR) 

fCFS) 5016. 12.58 858. 236. 114. 

2 JAN 2045 
2 JAN 2050 
2 JAN 2055 
2 JAN 2100 
2 JAN 2105 
2 JAN 2110 
2 JAN 2115 
2 JAN 2120 
2 J44 2125 
2 JAN 2130 
2 JAN 2135 
2 JAN 2140 
2 JAN 2145 
2 JAN 2150 
2 JAN 2155 
2 JAN 2200 
2 JAN 2205 
2 JAN 2210 
2 JAN 2215 
2 JAN 2220 
2 JAN 222!5 
2 JAN 2230 
2 JAN 2235 
2 JAN 2240 
2 JAN 2245 
2 JAN 2250 
2 JAN 2255 
2 JAN mo 
2 JAN 2305 
2 JAN 2310 
2 JAN 2315 
2 JAN 2320 
2 JAN 0 2 5  
2 JAN 2330 
2 JAN 2335 
2 JAN 2340 
2 JAN 2345 
2 JAN 2350 
2 JAN 2355 
3 JAN 0000 
3 JAN OW5 
3 JAN 0010 
3 JAN 0015 
3 JAN 0020 
3 JAN 0025 
3 JAN 0030 
3 JAN 0035 
3 JAN 0040 
3 JAN 0045 
3 JAN 0050 
3 JAN 0055 
3 JAN 0100 
3 JAN 0105 
3 JAN 0110 
3 JAN 0115 
3 JAN 0120 
3 JAN 0125 
3 JAN 0130 
3 JAN 0135 
3 JAN 0140 
3 JAN 0145 
3 JAN 0150 
3 JAN 0155 

. - - . - - - - - --- 
(INCHES) 1.618 1 .781 1 .784 1 .784 
(AC-FT) 4Z. 468. 469. 469. 



CPERAT I CN STAT ICN 
6-HCUR 24-H(UR 72-HCUR 

HYDROGRAPH AT 

RCUTED TO 

HYDROGRAPH AT 

2 CCMBINED AT 

HYDROGRAPH AT 

2 CCMBINED AT 

RCUTED TO 

HYDRCGRAPH AT 

2 ENEINED AT 

RCUTED TO 

RUNOFF S W Y  
FLUJ IN  CUBIC FEET PER SECON) 

TIME I N  HUJRS, AREA I N  W E  MILES 

PEAK T IMEOF A M R A G E F L U J F C R W I K H P E R I U ?  BASIN 
F L W  PW< AREA 

M4XIM-M TIME OF 
STAGE WX STAGE 
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QA O p e r A g  - 
Engineering Design Services 

CALCULATION CHECKING CRITERIA 

1. Is the calculation method appropriate? 
2. Are the results and ~onclusions reasonable when compared with the design input and 

the project objectives? - - 

3. Are the results and conclusionsreasonably within the project construction budeet? 
4. Is the calculation complete in format with all sections includes? 

- Problem Statement & Calculation Objectives 
- Data Available 
- Design Criteria 
- Assumptions 
- Analysis and Conclusions 
- Attachments 

5. Does the calculation conform with: 

- Codes 
- Project Design Criteria 
- Project Procedures? 

6. Are the mathematics of the calculation accurate? 
7. Are computer programs used in the calculation appropriate for use in this application? 
8. Is the computer input correct? 
9. Is the computer output correct and reasonable? 
10. Are all sheets completely filled out? 

- Project number? 
- File number? 
- Sheet ? of ? 
- By ? Date ? 
- Checked By ? 

11. . Are the calculations neat and legible? 

EXHIEIT D 

QAOP 4.3, Rev. 0, 11/2/93 
Pagc 14 . 



FCDMC, White Tanks FRS #3 Modification Design 

Design of Cholla and Waterfall Diversion Ditches 

15448-007-055 

Objective: 

To design the channels that will be used to divert flows from Cholla and Waterfall 

washes into McMicken Dam. 

Calculation Details and Assumptions: 

-Choose alignment for diversion channels to provide milder slopes, smoother diversion, 

and shorter distances. The locations of the diversions are shown in Figure 1. 

-Calculate Manning's coefficient (n) for the excavated channels. Cowan's method (1956) 
was used as o~ltlined in the U.S. Department of Transportation's "Guide for Selecting 

Manning's Coeflcient for Natural Channels and Flood Plains". 

-From HEC-1 hydrographs, calculate peak flows expected in the diversion channels. 

-Using peak flows, Manning's n, and a suitable cross-section; calculate the normal depth, 

velocity, and critical depth in the channels. Excel spreadsheet detailing the calculation is 

attached. 

Results Summary: 

Manning's n = 0.043 (used for both waterfall and Cholla) 

\\S008NT05\PRO~l5448\007\08 design\Calculation Packages\Diversion Ditches, rev 1 7-14.doc 
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Figure 4. Land Uses for White Tank No.3 Watershed 
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Peak Flows for Waterfall and Cholla Diversions 

1 1 JAN 0 
2 1 JAN 5 
3 I JAN 10 
4 1 JAN 15 

ORD 

P:\l5448\007\08Design\Diversions\Dibar\Peak Flows, 711 2/00 

r - 8 r i - : -  [ i . . I  A % - *  I , , :  i L . ( . l l < * 8 1  1 . ; .  1 1 .  

DAY MON HRMN 
Total Waterfall 
Flow 

cfs 
4279 

Waterfall Flow 
after Diversion 

cfs 
2442 

Diverted Flow to 
McMicken Dam 

3370 

Volume 
ac-ft 
333 

Total Cholla 
Flow 

(cfs) 
6512 

Volume 
ac-ft 
616 



Peak Flows for Waterfall and Cholla Diversions 

B C D  E F G H I J K 

I I 1 Waterfall Flow after 1 Diverted Flow to I I I 1 

1 1 JAN 0 0 
2 1 JAN 5 0 
3 1 JAN 10 0 
4 1 JAN 15 0 

ORD 

P:\l5448\007\08Design\Diversions\Dibar\Peak Flows, 7/12/00 

DAY MON HRMN Total Waterfall Flow 
cfs 

=MAX(FB:F607) 

Diversion 
cfs 

=MAX(G8:G607) 

McMicken Dam 

=MAX(H8:H607) 

Volume 
ac-R 

=MAX(18:1607) 

Total Cholla Flow 
(cfs) 

=MAX(J8:J607) 

Volume 
ac-ft 

=MAX(K8:K607) 



Waterfall and Cholla Diversion Channels Design 

10 
11 Critical Depth 
12 

B C D E F G H I J K L M N 

P:\l5448\007\design\diversion ditches\Dibar\Waterfall & Cholla 

Wash 

Waterfall Wash 

Cholla Wash 

Normal 
Depth 

(ft) 

2.72 

3.609 

Bottom 
width 

(ft) 

250.00 

300.00 

Left side 
slope 

(z:?) 

10.00 

10.00 

Right side 
slope 

(z:I) 

10.00 

10.00 

Manning's n 

0.04 

0 04 

Flow 
Area 

(ftL) 

753.85 

1213.05 

Wetted 
Perimeter 

(ft) 

304.66 

372.55 

Hydraulic 
Radius 

(ft) 

2.47 

3.26 

Slope 

(percent) 

0.50 

0.50 

Flow 
Velocity 

(Ws) 

4.47 

5.37 

Flow, Q 

(cfs) 

3370.00 

6512.00 

Peak 
Flow 

(cfs) 

3370 

6512 



'+.JQ* 
Waterfall and Cholla Dlversion Channels Design y\, a 

P:\15448\007\design\diversion dilches\Dibar\Wa!erfall& Cholla 



Guide for Selecting Manning's 
- 

Roughness Coefficients for 
Natural Channels and Flood Plains 

By GEORGE J .  ARCEMENT, JR., and VERNE R. SCHNEIDER 

Prepared in cooperation with the 
U.S. Department of Transportation, 
Federal Highway Administration 

A guide presenting step-by-step procedures for selecting 
Manning's roughness coefficient, n, for natural channels 
and flood plains. Photographs of flood-plain segments 
can be used for comparison with similar flood plains 
to aid in assigning n values 

P 

U.S. GEOLOGICAL SURVEY WATER-SUPPLY PAPER 2339 



Table 1.  Base values of Manning's n 
[Modified from Aldridge and Garrett. 1973, table 1;  -, no data] 

Base n value 
Bed 

Median size of 

material bed material Straight  smooth  
(in millimeters) channel2 

channel' 

Sand channels 

sand3 .................. 0.2 0.012 - 
.3 .017.. - 
.4 ,020 - 
.5 .022 - 
.6 .023 - 
.8 - .025 - 

1 .O .026 - 
Stable channels and flood plains 

Concrete ............... - 0.012-0.018 0.011 
Rock cut.. ............. - - .025 
Firm soil.. ............. - 0.025-0.032 .020 
Coarse sand ............ 1-2 0.026-0.035 - 
Fine gravel.. ........... - - .024 
Gravel ................. 2-64 0.028-0.035 - 
Coarse gravel.. ......... - - .026 
Cobble.. ............... 64-256 0.030-0.050 - 
Boulder.. .............. >256 0.040-0.070 - 

' Benson and Dalrymple (1967). 
For indicated material; Chow (1959). 
Only for upper regime flow where grain roughness is predominant. 

n.3 .es easily and takes on different configurations or bed 
fr/ 7 's. Bed form is a function of velocity of flow, grain 
sic 5 ,  bed shear, and temperature. The flows that produce 
:he bed forms are classified as lower regime flow and upper 

5 me flow, according to the relation between depth and 
d, :: arge (fig. 2). The lower regime flow occurs during low 
dish barges, and the upper regime flow occur5 during high 
dlsci LU ?es. An unstable discontinuity, called a transitional 
zone, a,y-,ars between the two regimes in the depth to 
discharge relation (fig. 3). In lower regime flow, the bed 
may have t plane surface and no movement of sediment, or 
the bed ma.. be deformed and have small uniform waves or 
large i r r e g u k  saw-toothed waves formed by sediment 
moving dou 1s:ream. The smaller waves are known as 
ripples, and tk .: larger waves are known as dunes. In upper 
regime flow, tf, -. bed may have a plane surface and sediment 
movement or It-q:, smooth sand waves that are in phase 
with the surface i laves. These waves are known as standing 
waves and antidu: zs. Bed forms on dry beds are remnants 
of the bed forms th ~t existed during receding flows and may 
not represent flood <cages. 

The flow reg1.x is governed by the size of the bed 
materials and the strtam power, which is a measure of 
energy transfer. Streo-r power (SP) is computed by the 
formula: 

where 
62 =specific weight of water, in pounds per cubic foot, 
R =hydraulic radius, in feet, 

S,. =water-surface slope, in feet per foot, and 
V=mean velocity, in feet per second. 

. The values in table 1 for sand channels are for upper 
regime flows and are based on extensive laboratory and 
field data obtained by the U.S. Geological Survey. When 
using these values, a check must be made to ensure that the 
stream power is large enough to produce upper regime flow 
(fig. 2). Although the base n values given in table 1 for 
stable channels are from verification studies, the values 
have a wide range because the effects of bed roughness are 
extremely difficult to separate from the effects of other 
roughness factors. The choice of n values selected from 
table 1 will be influenced by personal judgment and 
experience. The n values for lower and transitional-regime 
flows are much larger generally than the values given in 
table 1 for upper regime flow. Simons, Li, and Associates 
(1982) give a range of n values commonly found for 
different bed forms. 

The n value for a sand channel is assigned for upper 
regime flow by using table 1, which shows the relation 
between median grain size and the n value. The flow regime 
is checked by computing the velocity and stream power that 
correspond to the assigned n value. The computed stream 
power is compared with the value that is necessary to cause 
upper regime flow (see fig. 2, from Simons and Richard- 
son, 1966, fig. 28). If the computed stream power is not 
large enough to produce upper regime flow (an indication of 
lower regime or transitional-zone flow), a reliable value of 
n cannot be assigned. The evaluation of n is complicated by 
bed-form drag. Different equations are needed to describe 
the bed forms. The total n value for lower and transitional- 
regime flows can vary greatly and depends on the bed forms 
present at a particular time. Figure 3 illustrates how the total 
resistance in a channel varies for different bed forms. 

Limerinos (1970) related n to hydraulic radius and 
particle size on the basis of samples from 11 stream 
channels having bed material ranging from small gravel to 
medium-sized boulders. Particles have three dimensions - 
length, width, and thickness-and are oriented so that 
length and width are parallel to the plane of the streambed. 
Limerinos related n to minimum diameter (thickness) and to 
intermediate diameter (width). His equation using interme- 
diate diameter appears to be the most useful because this 
dimension is the most easy to measure in the field and to 
estimate from photographs. 

The equation for n using intermediate diameter is 

n =  (0.0926) R " ~  ( 5 )  
1.16+2.0 log 

4 Guide for Selecting Man: 'r 8's Roughness Coefficients for Natural Channels and Flood Plains 



Table 2. Adjustment values for factors that affect the roughness of a channel 
[Modified from Aldridge and Garrett, 1973, table ? I  

T 

. . . - . - - 
I 

- I  Channel conditions adjustment1 Example 

I4 Smooth 0.000 Compaps to the smoothest channel attainable in a glven bed material. 

I '  Minor 0.001-0.005 Compares to carefully dredged channels in good condition but havrng slightly 

Degree of eroded or scoured side slopes. 

irregularity Moderate 0.0064.0 10 Compares to dredged channels having moderate to considerable bed roughness 

11 (A,) 
and moderately sloughed or eroded side slopes. 

Severe 0.01 1-0.020 Badly sloughed or scalloped banks of natural streams; badly eroded or sloughed 

I sides of canals or drainage channels; unshaped, jagged, and irregular  surface^ 
of channels in rock. 

I Gradual 0.000 Size and shape of channel cross sections change gradually. 
Variation Alternating 0.001-0.005 Large and small cross sections alternate occasionally, or the main f l ~  

i in channel occasionally occasionally shifts from side to side owing to changes in cross-sectic 2 
cross section shape. 
(nz) Alternating 0.010-0.015 Large and small cross sections alternate frequently. or the main flow frequz I .y , I frequently 

shifts from side to side owing to changes in cross-sectional shape. 

Negligible 0.000-0.004 A few scattered obstructions, which include debris deposits, stumps, e t 
roots, logs, piers, or isolated boulders, that occupy less than 5 percer. r the 

1 cross-sectional area. 

I 1  
Minor 0.005-0.015 Obstructions occupy less than 15 percent of the cross-sectional area. I d the 

spacing between obstructions is such that the sphere of influence arl J d one 
obstruction does not extend to the sphere of influence aroun, nother 

1 Effect of obstruction. Smaller adjustments are used for curved smooth-surfac L objects 
obstruction than are used for sharp-edged angular objects. i ( 4 )  Appreciable 0.0204.030 Obstructions occupy from 15 to 50 percent of the cross-sectional r I, or the 

space between obstructions is small enough to cause the effect f several 
obstructions to be additive, thereby blocking an equivalent pa- ~f a cross , I  Severe section. 

0.040-0.050 Obstructions occupy more than 50 percent of the cross-sectionn; :.tea, or the 
space between obstructions is small enough to cause turbulent across most 

' I  of the cross section. 

I 
Small 0.002-0.010 Dense giowths of flexible turf grass. such as Bermuda, or weeds rawing where 

the average depth of flow is at least two times the height of f .2 vegetation; 
supple tree seedlings such as willow, cottonwood, arrowwe 6 ,  or saltcedar 

I 
growing where the average depth of flow is at least three tim :s the height of 
the vegetation. 

0.010-0.025 Turf grass growing where the average depth of flow is from one rc two times the 
height of the vegetation; moderately dense stemmy gras , weeds, or tree 

I seedlings growing where the average depth of flow is from t LO to three times 

I 
the height of the vegetation; brushy, moderately dense bra.;-:tatlon, similar to 
1- to 2-year-old willow trees in the dormant season, grov i ~ y  along the banks. 

Medium 

Amount of 
vegetation 
(n4) 

and no significant vegetation is evident along the chan:,el bottoms where the 
hydraulic radius exceeds 2 ft. 

Large 0.0254.050 Turf grass growing where the average depth of flow is a  out equal to the height 
of the vegetation; 8- to 10-year-old willow or cottcnwood trees intergrown 
with some weeds and brush (none of the vegetati~ii in foliage) where the 
hydraulic radius exceeds 2 ft; bushy willows about . year old intergrown with 
some weeds along side slopes (all vegetation in full foliage), and no 
significant vegetation exists along channel bo+mms where the hydraulic 
radius is greater than 2 ft. 

Very large 0.050-0.100 Turf grass growing where the average depth of fl< w is less than half the height 
of the vegetation; bushy willow trees about 1 ,tar old intergrown with weeds 
along side slopes (all vegetation in full folirlgr), or dense cattails growing 
along channel bottom; trees intergrown with weeds and brush (all vegetation 
in full foliage). - 

Degree of Minor 1.00 Ratio of the channel length to valley length ,; 1.0 to 1.2. 
meanderingZ Appreciable 1.15 Ratio of the channel length to valley length I S  1.2 to 1.5. 
(m)  Severe 1.30 Ratio of the channel length to valley lengtb is greater than 1.5. 

' Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetatior. xe added to the base n value (table 1) 
before multiplying by the adjustment for meander. 

Adjustment values apply to flow confined in the channel and do not apply where downvalley flow cr! sses meanders. 

A Channel n Values 7 



Hydrologic Analysis 
for 

White Tank Flood Retarding Structure No. 3 Watershed 

Engineering Division 
Flood Control District of Maricopa County 

2801 W. Durango Street 
Phoenix, AZ 85009 

October 19, 1999 



Figure 4. Land Uses for White Tank No.3 Watershed 
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CALCULATION CHECKCNG CRITERIA 

1. Is the calculation m e t h a  appropriate? 
2. Are the results and ~onclusions reasonable when compared with the design input and 

the project objectives? 
3. Are the results and conclusions'reasonably within the project construction bud~et? 
4. Is the calculation complete in format with aJl sections includea? 

- Problem Statement & Calculation Objectives 
- Data Available , 
- Design Criteria 
- Assumptions 
- Analysis and Conclusions 
- Attachments 

5. Does the calcuIation conform with: 

- Codes 
- Project Design Criteria 
- Projedt Procedures? 

6. Are the mathematics of the calculation accurate? 
7. Are computer programs used in the calculation appropriate for use in this application? 
8. Is the computer input correct? 
9. Is the computer output correct and reasonable? 
10. Are aU sheets completely filled out? 

- Project number? 
- ' File number? 
- Sheet ? of ? 
- By ? Date ? 
- Checked By ? 

11. . Are the calculations neat and legible? 

EXHIBIT D 

QAOP 4 .3 ,  Rev. 0, 11/2/90 
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FCDMC, White Tanks FRS #3 Modification Design 

Estimating Basins Volumes for the Three Alternatives 

15448-007-058 

OBJECTIVE : 

To estimate the inflow volumes, which will be used in calculating the necessary storage 

capacity for the basins suggested in the three design alternatives. 

REFERENCES: 

-Hydrologic Analysis for White Tanks Flood Retarding Structure #3 Watershed, 

FCDMC, March 29,2000. 

-Watershed delineated by the FCDMC as shown in Figure 1. 

-HEC-1 hydrologic model, US Army Corps of Engineers. 

-HEC-1 Flood Hydrograph Package, Users Manual, US Army Corps of Engineers, 1985. 

ASSUMPTIONS: 

- Flow diverted from Waterfall Wash to McMicken is that from subbasin 1 and half of 

subbasin 2. Total volume is 333 ac-ft = 229 ac-ft for subbasin 1 + 20712 for ?4 of 

subbasin2. 

- Remaining half of subbasin 2 has an area of 0.8 1 mi2, which is similar to that of 

subbasin 8. Hence, unit hydrograph of subbasin 8 was used for remaining area of 

subbasin 2 and adjusted to produce the balance for the total volume for the watershed. 

- Channel loss record (RL) was included in the HEC-1 input file but deactivated to 

produce an added factor of safety for basin sizing. 

F:\DATA\PROJ\15448\007\0S design\Calculation Packages\DIBAR\Basins Inflow Volumes.doc07/11100 



CALCULATION APPROACH: 

Hydrographs for the 1 00-year, 24-hour were generated for the following: 

1 - Total Waterfall Wash Flow: contributing subbasins are 1,2, 3A7 and 3. 

2- Remaining Waterfall Wash Flow after Diversion to McMicken Dam: contributing 

subbasins are % of subbasin 2 and subbasins 3A and 3. 

3- Cholla Wash Flow: contributing subbasins are 4 through 10. 

4- Additional Flow to the North Inlet: subbasins 12 and WT3. 

5- Middle Inlet Flow: subbasins 1 1 and 13. 

6- South Inlet Flow: subbasins 14 through 17 

Hydrographs were added and volumes calculated for each of the three alternatives as 

shown in the attached tables. Total volume of 1,968 ac-ft from the Hydrologic Analysis 

for White Tanks Flood Retarding Structure #3 Watershed report was used to check for 

accuracy of HEC-1 models and calculations. 

RESULTS: 

- Different flows and volumes for each alternative are shown in Figures 2,3, and 4. 

- Minimum basin storage volumes are summarized in the following table: 

F:\DATA\PROJ\15448\007\08 design\Calculation Packages\DIBAR\Basins Inflow Volurnes.doc07/10/00 

ALTERNATIVE 1 

ALTERNATIVE 2 

ALTERNATIVE 3 

Main Basin Volume = 1,634 ac-fi 

Upper Basin Volume = 53 1 ac-ft 

Lower Basin Volume = 478 ac-ft 

Main Basin Volume = 1,15 8 ac-ft 
Olive Basin Volume = 502 ac-ft 



p:\l5448\007\OBDesign\lnflows Volumes\New AlternativesMlt 1, Vol Chk8, All1 

1 
2 
3 

4 ALTERNATIVE 1 
5 
6 
7 Alternative 1 includes Waterfall Diversion to McMicken leaving 2.442 cfs to flow to Beardsley Channel. No diversion to Northern Avenue is included in this alternative. Remaining Waterfall flow (2.442 cfs) 
8 combines with Cholla Now (6.512 cfs) to produce a total flow of 8,063 cfs and a total volume of 788 ac-fi. The total volume for the basin is 1.634 ac-fi which is the total of inflow volumes from the North, 
9 Middle, and South Inlets. 

10 
11 
12 E F G H 1 J K L M N 0 P Q R S 

13 ORD DAY MON HRMN 
14 
15 
16 
17 1 1JAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
18 2 1JAN 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 3 1JAN 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20 4 1JAN 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21 5 1 JAN 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
22 6 1 JAN 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 7 1 JAN 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
24 8 1 JAN 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 9 1 JAN 40 1 0.00688705 1 0.00688705 2 0 0 2 0.0137741 0 0 1 0.00686705 3 0.02066116 
26 10 1 JAN 45 1 0.0137741 1 0.0137741 2 0 0 2 0.02754821 0 0 1 0.0137741 3 0.04132231 
27 11 1 JAN 50 2 0.02754821 1 0.02066116 3 0 0 3 0.04820937 0 0 2 0.02754821 5 0.07575758 
28 12 1JAN 55 2 0.04132231 2 0.03443526 4 0 0 4 0.07575758 0 0 2 0.04132231 6 0,11707989 

Waterfall 
Flow after 
Diversion 

cfs 
2.442 

Volume 
ac-ft 
172 

Cholla Flow 
to Main 
Basin 

c fs 
6.512 

Volume 
ac-R 
616 

Total Flow to Main Basin 
(remaining Waterfall B all 
of Cholla) 

cfs 
8,063 

Flow 
from 12 
& WT3 

cfs 
1.431 

Volume 
ac-ft 
132 

Total North 
Inlet Flow 

cfs 
9.472 

Volume 
ac-ft 
920 

Flow from 
Middle 
Inlet 

cfs 
2.720 

Volume 
ac-ft 
246 

Flow From 
South Inlet 

cfs 
5.016 

Volume 
ac-ft 
469 

Total Inflow 
into the 
Basin 

cfs 
17.001 

Volume 
ac-ft 
1.634 



Alternative 1 

13 ORD DAY MON HRMN 
14 
15 
16 

Alternative 1 includes Waterfall Diversion to McMicken leaving 2.442 CIS to flow to Beardsley Channel. No diversion to Northem Avenue is included in this alternative. Remaining Watertall flow (2,442 cfs) 
combines with Cholla flow (6.512 cfs) to produce a total flow of 8,063 d s  and a total volume of 788 ac-ft. The total volume for the basin is 1.634 ac-ft which is the total 01 inflow volumes lrom the North. Middle. 
and South Inlets. 

JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

p:\15448\00AO8Design\Inflows Volumes\New Attematives\Alt 1. Vol Chk8. All1 (Eqns) 

Waterfall Flow alter Diversion 
cfs 

=MAX(F16:F615) 

Volume 
ac-H 

=MAX(G16:G615) ' 

Cholla Flow to Main Basin 
CIS 

=MAX(H16:H615) 

Volume 
ac-ft 

=MAX(116:1615) 

Total Flow to Main Basin (remaining Waterfall 8 all of Cholla) 
CIS 

=MAX(J16:J615) 

Flow lrom 12 & WT3 
cfs 

=MAX(K16:K615) 



Contl Alternative 1 

p:\l5448\007\08Design\lntlows VolumesWew AltemativesL4lt 1. Vol Chk8. Aitl (Eqns) 

Volume 
ac-ft 

=MAX(L16:L615) 

Total North Inlet Flow 
cfs 

=MAX(M16:M615) =MAX(S16:S615) 

Volume 
ac-ft 

=MAX(N16:N615) =MAX(T16:T615) 

Flow from Middle Inlet 
CIS 

=MAX(016:0615) 

Volume 
ac-ft 

=MAX(P16:P615) 

Flow From South lnlsl 
cfs 

=MAX(Ql6:0615) 

Volume 
ac-fl 

=MAX(R16:R615) 

Total Inflow into the Basin 
CIS 

Volume 
ac-It 



Alternative 2 

Alternative 2 includes Waterfall Diversion l o  McMicken leaving 2.442 cfs to flow lo Beardsley Channel. 13W cls of which is diverted across Beardsley Canal at 
Olive Avenue. The remaining llow combines with Cholla flow at Beardsley (6512 cls) lo produce a total flow of 6.763 cfs. This total flow combines with llow from 
subbasins 12 and W 3 ,  770 cfs ol which will be conveyed in a channel to the intersection of Beardsley Canal and Bethany Home Road. Flows of 255 cfs and 445 

p:\15448\007\08Design\New Altrnatives lnllows Volumes\Use in Design. DIBARMIt 2. Vol Chk8 ratios. A112 

F G H I J K L M N 0 P Q R S T U V W X 

11 ORD DAY MON HRMN 
12 
13 
14 
15 1 I J A N  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16 2 I J A N  5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
17 3 I J A N  10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
18 4 l J A N  15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
19 5 I JAN 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20 6 1 JAN 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21 7 I JAN 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
22 8 I JAN 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 9 I JAN 40 1 0 1 0 0 0 1 0 I 0 1 0 1 0 0 0 0 0 0 
24 10 1 JAN 45 1 0 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 
25 11 1 JAN 50 2 0 2 0 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 
26 12 1 JAN 55 2 0 2 0 0 0 2 0 2 0 0 0 2 0 2 0 0 0 0 
27 13 1 J A N  100 2 0 2 0 0 0 2 0 2 0 2 0 2 0 0 0 0 0 0 
28 14 1 JAN 105 3 0 3 0 0 0 3 0 3 0 1 0 4 0 4 0 0 0 1 

Waterfall 
Flow alter 
D~vers~on 

cfs 

2442 

Volume 
ac-It 

172 

Flow 
Dwerled a1 
Olive to 
Norlhern 
Avenue 

cfs 
1300 

Volume 
ac-It 
138 

Flow 
Remarn~ng 
lrom 
Waterfall 

cfs 
1142 

Volume 
ac-It 
33 

Cholla 
Flow lo 
North 
Bas~n 

cfs 

6512 

Volume 
ac-I1 

616 

Tolal Flow to Norlh 
Bas~n (remaming 
Waterfall B all of 
Cholla) 

cfs 
6763 

Volume 
ac-11 
649 

Flow 
from 12 
& WT3 

cls 
1431 

Volume 
ac-ll 
132 

Total Flow 
lrom Nonh 
Inlet 

cfs 
8172 

Volume 
ac-It 
781 

770 cls 
bypass 

cfs 

770 cls 
Volume 

ac-It 
7 7 0 ,  250 

Total Flow 
from Norlh 
Inlet less 770 
cfs 

CIS 
7402 

Volume 
of Upper 
Bas~n 

ac-It 

Flow lrom 
Middle 
Inlet 

cfs 
531 2720 



Cont. I ALTERNATIVE 2 
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Y Z AA AB AC AD AE AF AG AH A1 AJ AK AL AM AN A 0  AP AQ 

Volume 
ac-11 

255 cfs 
bypass 

cfs 

255 CIS 
Volume 

ac-It 
246 165 

Flow from 
Middle 
lnlel less 
255 cls 

cfs 
, 255 

Volume 
ac-R 

, 72 4541 , 304 478 

Flow from 
South Inlet 

cfs 
, 2465 730 , 174 

Volume 
ac-ft 

237 , 5016 

475 CIS 
bypass 

cfs 
475 cls Volume 

ac-f! 

7006 , 478 , 469 

Flow from 
South Inlet 
less 475 cfs 

cfs 
475 1500 

Volume 
ac-ft 

487 

Total 
Volume 
Entering the 
Lower Basin 

ac-11 

1634 

Total Flow 
Bypassing 
the Lower 
Basin 

cis 

Total Volume 
of Bypassing 
Flows 

ac-ft 

Total Flow 
Entering 
the Lower 
Basin 

CIS 

Soulh Basin 
Volume 

ac-ft 

Total Flow 
Directed to 
Camelback 

CIS 

Total Volume 
Directed to 
Camelback Total Volume 



Al ternat ive 2 

11 ORD 
12 
13 
14 
15 1 
16 2 
17 3 
18 4 
19 5 
20 6 
21 7 
22 8 
23 9 
24 10 
25 11 
26 12 
27 13 
28 14 

DAY 

Allernalive 2 includes Waterfall Diversion to McMicken leaving 2.442 CIS lo tlow to Beardsley Channel. 1300 CIS ol which is diverled across Beardsley Canal al Olive Avenue. The remaining tlow combines wilh Cholla llow at 
Beardsley (6512 cts) lo produce a lolal llow 016.763 CIS. This lolal flow combines with flow lrom subbasins 12 and WT3. 770 cls 01 which wlll be conveyed in a channel lo the interseclion 01 Beardsley Canal and Bethany Home 
Road. Flows of 255 cls and 445 CIS w~ll also be deducted lrom the Mlddle and South lnlels consecutively and carried lo the same inlersection. The combined llow ol 1.500 cls will be carried soulh lo Camelback Road and over 
Beardsley Canal via an overchute. 

JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

F G H I J K L M N 

p:\l5448\007WBDes1gn\New Allrnatlves Inflows Volumes\Use In Design. DIBARMII 2. Vol Chk8 ratios. At12 (Eqns) 

MON HRMN 

i 

Walerlall Flow 
aller Diversion 

c Is 
L M A X ( F ~ ~ : F ~ ~ ~ )  

Volume 
ac-II 

=MAX(G16:G615) 

Flow Diverled at 
Ollve lo Northern 
Avenue 

CIS 
=MAX(H16:H615) 

Volume 
ac-H 

=MAX(116:1615) 

Flow Remaining bom 
Walerlall 

CIS 
=MAX(J16:J615) 

volume 
ac-n 

=MAX(K16:K615) 

Cholla Flow lo 
Norlh Basin 

CIS 
=MAX(L16.L615) 

Volume 
ac-I1 

=MAX(Ml6:M615) 

Total Flow to Norlh Basin 
(remainmg Walertall8 all 
ol Cholla) 

CIS 
=MAX(N16:N615) 



Cont.1 Alternative 2 
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0 P 0 R S T U V W X Y 

Volume 
ac-11 

=MAX(016:0615) 

Flow from 12 h 
WT3 

CIS 
=MAX(PIEP615) 

Volume 
ac-11 

=MAX(O16:0615) 

Tolal Flow lrom 
North lnlel 

CIS 
=MAX(R16:R615) 

Volume 
ac-R 

=MAX(Sl6:S615) 

770 CIS bypass 
CIS 

=MAX(Tl6:T615) 

770 cls Volume 
ac-It 

=MAX(U16:U615) 

Total flow lrom North Inlet 
less 770 cls 

cis 
=MAX(V16:V615) 

Volume ol Upper Basin 
ac-t1 

=MAX(W16:W615) 

Flow lrom Mlddle Inlet 
cts 

=MAX(X16:X615) 

Volume 
ac-tt 

=MAX(Y16:Y615) 



Conl.1 Allernalive 2 
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255 cls bypass 
cls 

=MAX(Z16:ZGl5) 

=Xl6-ABl6 =AA15+(216'5'60/43560) =IF(X16>255.X16-255.0) =ACt5+(AB16'5'60/43560) 0 =AE15+(AD16'5'60/43560) =AD16-AH16 =AG1 5+(AF16'5'60/43560) 
=Xl7-A617 =AA16+(Z17'5'60/43560) =IF(X17>255.X17-255.0) =AC16+(AB17'5'60/43560) 0 =AEl6+(AD17'5'60/43560) =AD17-AH17 =AG16+(AF17'5'60/43560) 
=X18-AB 18 =AA17+(Zl~SM1/43560) =IF(X18>255.X18-255.0) =AC17+(AB18'5'60/43560) 0 =AE17+(ADl 8'5'60/43560) =AD18-AH18 =AG17+(AF18'5'60/43560) 
=X19-A819 =AA18+(Z19'5'60/43560) =IF(X19>255.X19-255.0) =ACl8+(AB19'5'60/43560) 0 =AE18+(AD19'5'60/43560) =AD19-AH19 =AG18+(AF19'5'60143560) 
=X20-A820 =AA19+(Z20'5'60/43560) =IF(X20>255.X20-255.0) =AC19+(AB20'5'60/43560) 0 =AE19+(AD20'5'60143560) =AD20-AH20 =AG19+(AF20'5'60/43560) 
=X21-A821 =AA20+(221'5'60/43560) =iF(X21>255.X21-255.0) =AC20+(AB21'5'60143560) 0 =AE20+(AD21'5'60/43560) 4D21-AH21 =AG20+(AF21'5'60/43560) 
=X22-A822 =AA21+(222'5'60/43560) =IF(X22>255.X22-255.0) =AC21+(AB22'5'60/43560) 0 =AE21+(AD22'5'60143560) =AD22-AH22 =AG21+(AF22'5'60/43560) 
=X23-A823 =AA22+(223'5'60/43560) =IF(X23>255.X23-255.0) =AC22+(AB23'5'60/43560) 0 =AE22+(AD23'5'60/43560) =AD23-AH23 =AG22+(AF23'5'60/43560) 
=X24-A824 =AA23+(224'5'60/43560) =IF(X24>255.X24-255.0) =AC23+(AB24'5'60/43560) 1 =AE23+(AD24'5'60/43560) =AD24-AH24 =AG23+(AF24'5'60/43560) 
=X25-A825 =AA24+(225'5'60/43560) =IF(X25>255.X25-255.0) =AC24+(AB25'5'60/43560) 1 =AE24t(AO25'5'60143560) =AD25-AH25 =AG24+(AF25'5'60/43560) 
=X26-As26 =AA25+(Z26'5'60/43560) =IF(X26>255.X26-255.0) =AC25+(AB28'5'60/43560) 2 =AE25+(AD26'5'60/43560) =AD26-AH26 =AG25t(AF26'5'60/43560) 
=X27-A827 =AA26+(227'5'60/43560) =IF(X27>255,X27-255.0) =AC26+(AB27'5'60/43560) 2 =AE26+(AD27'5'60/43560) =AD27-AH27 =AG26+(AF27'5'60143560) 
=X28-AB28 =AA2?+(22~5'60/43560) =IF(X28>255.X28-255.0) =AC27+(AB28'5'60/43560) 3 =AE27+(AD28'5'60/43560) 4D28-AH28 =AG27+(AF28'5'60/43560) 
=X29-As29 =AA28+(229'5.60/43560) =IF(X29>255.X29-255.0) =AC28+(A029'5'60143560) 4 =AE28+(AD29'5'60/43560) =AD29-AH29 =AG28t(AF29'5'60/43560) 

255 CIS Volume 
ac-11 

=MAX(AAlG:AA615) 

Flow lrom Middle lnlel 
less 255 cls 

CIS 
=MAX(A816:AB615) 

Volume 
ac-ll 

=MAX(AClG:AC615) 

Flow lrom South lnlel 
CIS 

=MAX(ADlG:ADGl 5) 

Volume 
ac-ll 

=MAX(AE16:AE61 5) 

475 cls bypass 
CIS 

=MAX(AF16:AF615) 

475 CIS Volume 
ac-ft 

=MAX(AGlG:AG615) 



Cont.1 Alternative 2 
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A l  AJ  AK AL AM AN A 0  AP AQ 

Volume 
ac-11 

=MAX(A116A1615) 

=AI15+(AHl6'5'60143560) =Z16+AF16 =AL15+(AKl6'5'60143560) =AB16+AH16 =AN15+AM16'5'60/43560 =Tt6+AK16 =APl5+A016'5'60/43560 
=AIl6+(AHt 7'5'60143560) =Z17+AF17 =AL16+(AK17'5'60/43560) =AB17+AH17 =ANt6+AM17'5'60/43560 =Tt7+AK17 =AP16+A017'5'60/43560 
=Af17+(AH18'5'60/43560) =218+AF18 =AL17+(AK16'5'60/43560) =AB18+AHlE =AN1 7+AM18'5'60/43560 =T18+AK18 =AP17+A016'5'60/43560 
=AI tB+(AH19'5'60/43560) =Z19+AFt9 =ALI8+(AK19'5'60/43560) =AB19+AH19 =AN18+AM19'5'60/43560 =T19+AK19 =APt8+AO19'5'60/43560 
=All9+(AH20'5'60143560) =Z20+AF20 =AL19+(AK20'5'60/43560) =AB20+AH20 =AN19+AM20'5'60/43560 =T20+AK20 =AP19+A020'5'60143560 
=AI2O+(AH21'5'60/43560) =Z21+AF21 =AL20+(AK21'5'60/43560) =AB21+AH21 =AN20+AM21'5'60/43560 =T2l+AK21 =AP20+AO21'5'60/43560 
=At2 1 +(AH22'5'60/43560) =Z22+AF22 =AUt+(AK22'5'60/43560) =AB22+AH22 =AN21+AM22'5'60/43560 =T22+AK22 =AP21 +A022'5'60/43560 
=A122+(AH23'5'60/43560) =Z23+AF23 =AL22+(AK23'5'60/43560) =AB23tAH23 =AN22+AM23'5'60143560 =T23+AK23 =AP22+A023'5'60/43560 
=AI23+(AH24'5'60143560) =Z24+AF24 =Al23+(AK24'5'60/43560) =AB24+AH24 =AN23+AM24'5'60/43560 =T24+AK24 =AP23+AO24'5'60143560 
=A124+(AH25'5'60143560) =Z25+AF25 =AU4+(AK25'5'60/43560) =AB25+AH25 =AN24+AM25'5'60143560 =T25tAK25 =AP24+A025'5'60/43560 
=A125+(AH26'5'60/43560) =Z26+AF26 =AL25+(AK26'5'60143560) =AB26+AH26 =AN25+AM26'5'60143560 =T26+AK26 =AP25+A026'5'60143560 
=A126+(AH27'5'60/43560) =Z27+AF27 =AL26+(AK27'5'60/43560) =AB27+AH27 =AN26+AM27'5'60143560 =T27+AK27 =AP26+A027'5'60/43560 
=A127+(AH28'5'60/43560) =Z28+AF28 =AL27+(AK28'5'60/43560) =AB28+AH28 =AN27+AM28'5'60/43560 =T28+AK28 =AP27+A026'5'60/4356O 
=A128+(AH29'5.60143560) =Z29+AF29 =AL28+(AK29'5'60/43560) =AB29+AH29 =AN28+AM29'5'60/43560 =T29+AK29 =AP28+A029'5'60/43560 

Total Votume Entering 
the Lower Basin 

ac-11 
=AC14+A114 

Total Flow Bypassing 
the Lower Basin 

cfs 
=MAX(AKtG:AK615) 

Total Volume of Bypassing 
Flows 

ac-tl 
=MAX(ALIG:AL615) 

Total Flow Entering the 
Lower Basln 

CIS 
=MAX(AM16:AM615) 

South Basin Volume 
ac-11 

=MAX(ANIG:AN615) 

Total Volume 

=Gl4+M14+014+Y14+AE14 

Total Flow Directed lo 
Camelback 

CIS 
=MAX(A016:A0615) 

Total Volume Directed lo  
Camelback 

=MAX(APIG:AP615) 



ALTERNATIVE 3 

Alternative 3 has no diversion to McMlcken Dam. All 01 Watellall Wash llow (4.279 cfs) will be diverted by an overchute inlo Olive Basin. 1300 CIS 01 Cholla Wash llow will be diverted across Beardsley Canal at Norlhern Avenue. leaving 5.212 cfs 
lo  flow South lo combine wim llow from subbasins 12 and WT3 and llow lrom middle washes into the main basin, producing a volume 01689 ac-It. Flow volume lrom the Soulh lnlel409 ac-It. which combtnes with volumes lrom North Inlet lo 
increase basin-storage requirements lo 1.158 ac-It. 

1 l JAN 
2 1 JAN 
3 1 JAN 
4 l JAN 
5 1 JAN 
6 1 JAN 
7 1 JAN 
8 l JAN 
9 1 JAN 

10 1 JAN 
11 1JAN 
12 1 JAN 
13 1 JAN 

. - 
11 F a H I J K L o P a R s T u v M N  

p:\15448\0OAOBDesignVJew Altrnalives lnllows Volumes\Use in Design. DIBAR\AII 3. Vol Chk. All3 

12 ORD DA MON HRMN 
13 
14 
16 

Total 
Waterfall 
Flow 
CIS 

4279 

Volume lor 
Oitve Basln 
ac-11 

502 

Tolal 
Chotla 
Flow 
(CIS) 

6512 

Volume 
ac-li 

616 

Flow Diverted 
at Northern 
Avenue 

cls 
1300 

Volume 
ac-tl 

305 

Flow to Maln 
Basln less 
1 .30  cls 
cls 

5212 

Volume 
ac-ll 

311 

Flow lrom 
12 & WT3 

CIS 
1431 

Volume into 
Main Bastn 
from North 
lnllow 
ac-fi 

443 

Volume 
ac-ll 

132 

North 
Inflow 
cfs 

6643 

Flow lram 
Mlddle 

CIS 

2720 

Volume 
ac-fl 

246 

Tolal Flow into 
the North Inlet 
CIS 

9206 

Volume 
ac.ft 

669 

Flow from 
South 
lnlel 

CIS 

5016 

Volume tnlo 
Maln Bastn lrom 
Soulh Inlet 
ac-ll 

469 

Tolal Maln 
Bastn 
Volume 
ac-fl 

1158 



ALTERNATIVE 3 

12 ORD D A 
13 
14 
15 
16 1 1 
17 2 1 
18 3 1 
19 4 1 
20 5 1 
21 6 1 
22 7 1 
23 8 1 
24 9 1 
25 10 1 
26 11 1 
27 12 1 
28 13 1 

MON 

JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

HRMN 

Alternative 3 has no diversion to McMicken Dam. All of Waterfall Wash flow (4.279 cfs) will be diverted by an overchute into 
Olive Basin. 1300 cfs of Cholla Wash flow will be diverted across Beardsley Canal at Northern Avenue, leaving 5.212 cfs to flow 
south to combine with flow from subbasins 12 and WT3 and flow from middle washes into the main basin. producing a volume of 
689 ac-It. Flow volume from the South lnlet 409 ac-ft, which combines with volumes from North lnlet to increase basin-storage 
requirements to 1.158 ac-ft. 

p:\l5448\00n08Design\New Altrnatives lnllows Volumes\Use in Design. DIBARL4lt 3. Vol Chk, A113 (Eqns) 

Total Waterfall 
Flow 
cf s 
=MAX(F18:F617) 

Volume 
ac-ft 
=MAX(118:1617) 

Volume for Olive Basin 
ac-ft 
=MAX(G18:G617) 

Flow Diverted at Northern 
Avenue 

cfs 
=MAX(J18:J617) 

Total Cholla Flow 
(cfs) 
=MAX(H18:H617) 



ContJ ALTERNATIVE 3 
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Volume 
ac-ft 

=MAX(KI 8:K617) 

Flow to Main Basin less 1,300 cfs 
cf s 
=MAX(L18:L617) 

Volume 
ac-It 
=MAX(M18:M617) 

Flow from 12 & WT3 
cf s 

=MAX(N18:N617) 

Volume 
ac-It 

=MAX(018:0617) 

North Inflow 
cts 
=MAX(P18:P617) 

Volume into Main Basin from 
North Inflow 
ac-ft 
=MAX(Q18:Q617) 



Cont.1 ALTERNATIVE 3 
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R S T U V 

Flow from Middle 
cf s 

=MAX(R18.R617) 

0 =S17+R18'5'60/43560 =P18+R18 =U17+Tl8'5'60/43560 0 =W17+V18'5*60/43560 
0 =S18+R19'5'60/43560 =P19+R19 =U18+T14'5'60/43560 0 =W18+V19'5'60/43560 
0 =S19+R20'5*60/43560 =P20+R20 =U1 9+T2Ob5*60/4356O 0 =Wl9+V20'5*60/43560 
0 =520+R21'5'60/43560 =P21 +R21 =U20+T21*5*60/43560 0 =W20+V21'5'60/43560 
0 =S21+R22'5'60/43560 =P22+R22 =U21 +T22'5*60/43560 0 =W21 +V22*5'60/43560 
0 =S22+R23*5'60/43560 =P23+R23 =U22+T23'5'60/43560 0 =W22+V23'5'60/43560 
0 =S23+R24'5'60/43560 =P24+R24 =U23+T24'5'60/43560 0 =W23+V24'5'60/43560 
0 =S24+R25*5*60/43560 =P25+R25 =U24+T25'5'60/43560 0 =W24+V25'5'60/43560 
0 =S25+R26'5'60/43560 =P26+R26 =U25+T26*5'60143560 1 =W25+V26'5'60/43560 
0 =S26+R27*5'60/43560 =P27+R27 =U26+T27'5'60/43560 1 =W26+V27'5'60/43560 
0 =S27+R28*5'60/43560 =P28+R28 =U27+T28'5'60/43560 2 =W27+V28*5'60/43560 
0 =S28+R29'5*60/43560 =P29+R29 =U28+T29'5'60/43560 2 =W28+V29'5'60/43560 
0 =S29+R30*5'60/43560 =P30+R30 =U29+T30k5*60/43560 3 =W29+V30'5'60/43560 

Volume 
ac-It 
=MAX(S18:S617) 

Total Flow into the 
North Inlet 
CIS 
=MAX(T18:T617) 

Volume 
ac-ft 
=MAX(U18:U617) 

Flow from South lnlet 
cf s 

=MAX(V18:V617) 

Volume into Main Basin from 
South lnlet 
ac-ft 
=MAX(W18:W617) 

7 

Total Main Basin 
Volume 
ac-It 
=016+S16+W16 



FIGURE 1: Soil Types for White Tank No.3 Watershed. 

0 Wile Tank No.3 Watcrsl lsd 

a Rock oucrop-Chrnon*  cornplcx 
87-7 Antho asrocmtton 
. , h l h o  qravclly s w a y  loam. 1 lo  1 percent rlol,es. 5 hlho-Br io.  5dtldy l o m s  
. ' Anlllo-Carrtzo cunlplcr. 0 l o  3 p ~ c c & , l  s1a.p~; > &11110-Trcm*a~l corwpler. 11" fi aercclat slul,es 
1. -+  Anll,o-Tr~motnhla1,all complex. 1 to  5 perccc,~ .lo(,e~ 

2 Anlho-Valmc&a assocfiat#on 
xj AnlllOSa~ldy loam. O lo I perccl l l  slopes 

B lmkNnknowrvUnccna~n 

1,. j Banow pal 
I=! Br io rCarnzo  con,ptex. 110 5 percetnt slopc5 
!J CYr izo  gravelly randy  loatn 

Chenono-Rock oulcrop conbplsr 

Chcnono-Rock ourcrop con~plcx.  5 lo  GO pcrccnt slo:~~:.. 
I , Cooladqe-Lavcee, assoctaloon 

/ 7 Ornure-Momol#Cm,ro canbplcx 
2 Ebon-Plnam~ complex. 010 10 prteent slopes 

Ebon-Plnunt complex. 20 l o  40 purcenl i l opes  

: .:. Ebon-Plnaml cornplcx. 5 l o  20 percent rlo(,es a Gtlrnan fine satmy loom 
G l t m m  ban. 0 l a  1 percent slopes 

- .  I Gunskghl-Ralloto complex. O to lOpcrc-n# rlopc5 

i Pmanll.Trenlals compler. 1 l o  10 pcrce#rt il~l.~; c.:iz] Qutolosa-Valve-Roc ou1cro:r c o w l e x .  20 I,, ti5 I , ~ ~ . . : , ~ !  ..I. ;, ... 
T o r r l n u v e n ~ ~  , . - ,  V ~ ~ - C a r r o z o  co#nldex 

0 2 Miles 
1.  - I 
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FCDMC, White Tanks FRS #3 Modification Design 

Basin Dimensions Optimization 

15443-007-058 

OBJECTIVE : 

To evaluate different basin dimensions for optimal excavation volumes and cost to 

achieve the required storage volume. 

REFERENCES: 

Calculation packages titled HEC-1 Analysis and FRS #3 Basin Alternatives Volume 

Calculation. 

ASSUMPTIONS: 

- Ground slope in the areas were the basins will be located is approximately 1 percent. 

- Basin side slopes are proposed to be 6 horizontal to 1 vertical. 

- Bottom of the basin will be flat. 

- Freeboard requirements will be met by adding 1 ft to the calculated basin depth. 

CALCULATION APPROACH: 

- Basin(s)-layouts for each of the alternatives were developed by BRW and used as 

reference layouts for dimensions comparison purposes. 

- For each basin, three scenarios were analyzed for optimal solutions: 



a) Comparable BRW Area: dimensions similar to the BRW layout. Sol~ition is 
sought for basin depth to achieve the storage volume. 

b) Optimization 1 : basin length similar to that of the layout and optimization is 
conducted for width and depth of basin to produce the required storage volume. 

c) Optimization 3: basin dimensions are not set. Optimization is carried out for 
length, width, and depth of the basin to achieve the required storage volume. 

- Microsoft's Excel Solver was used to conduct the optimization analysis. 

- Once dimensions for each of the scenarios are calculated, Excel Goal Seek was used 

to add 1 ft of freeboard to the resulting basin depth. 

- Excavation vol~mes and basin dimensions were used to compare the results and 

choose an optimal solution. 

- The optimal solution is then used to develop new basin layout drawings, from which 

more accurate excavation volumes are calculated using cross sections. 

RESULTS: 

The attached tables show the results of the optimization and the addition of the I -ft 

freeboard. The basins dimensions chosen for creating the new layouts and cut volumes 

are highlighted. 
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$7 565.319 

Opllmlzalton 

ComparableBRWareaa 

~ o ~ l l m l ~ a l t ~ n  1 

Opllrnlzallon 2' 

Oplimization 

Lower Basin 

Alternative 3 

lop 
lenglh 

LI 

It 

S.1W 

5.100 

1%' 
1englh 

LI 

n 

M a i n  R a s l n  

lop 
WKllh 

W1 

it 

QOO 

914 

lop 
widlh 

W1 

n 

lop 
lenglh 

LI 

It 

. . . - . . . - - - . . . 
Comparable BRW Areaa l4 2501 2 5 3 7 5 1  10.093,750 1 4.189 123141 9 692.136 1 5 1 1 0 I 0 1 6 0  1 0010 1 1868240 1 4 722.746 1 6590 986 1 1.158 1S16.741.103 

Opllmlzallon lb 14.250(1.1541 4903.355 1 4 095 1 857 13.509.953 1 12 92 1 0 0  1 0 0  1 8 M  1 0010 1 1868240 1 857.672 1 2.725 912 1 1.158 1 $6 923.817 

Opllrnlzation 2' 133801 997 ( 8cs7D70.861 1'3.1931 810 12,584,691 1 1677 I 0 0  I 0 0  I 6 M  I 0010 1 1868240 ' 1 683 197 ' 1  ' 2.551.437 1 1.158 1 $6480.651 

98821419 

-...- ---.,. 
Comuarable BRW Area' l2.30@11+1501 Z.645.m 1 2194 11,044 I2.289.3fl 8 8 1 o I o 1 6 0  1 O~ IO  I 81 

Opllmlzatlon 1' 12.3W ( 1.289 1 2 964 729 1 2 pa 

Opllmlzallon 2' 

lop area 

A, 
It' 

4.5W.OW 

4663 841 

lop area 

A, 
11' 

lop 
width 

Wl 

11 

Notes: 

- a) From original concepts. Concepl5 is relerence concept for Alternative 1,Concept 3 is relerence concept lor Alternative 2, and Concept 2 Is reference concept lor Alternative 3. 
b) Optimaizalion 1 consisls of selling the top lenglh value similar to lhat o l  the reference concepts, and oplimizing the olherdimentions. 

c) Optimizalion 2 has no lived values. 

d) Based on $ 2 . 5 4 1 ~ ~  pdliminaly cosl eslimale. 

-Hlghllghled rows include chosen dimensions for basins. 
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tt 
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CY 
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H V 

6 M  
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lnlernal 
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H:v 
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It 
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ground 
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v H 
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slope 
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H-V 
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V2 

CY 

813.830 

840 225 
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slops 

9 
V H 

OalO 

0010 
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V1 

CY 
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2636 187 

base excavalian 

V1 

"/ 

ground 
slope 

g 

V H 

slope aacavalion 

V2 

CY 
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V1 
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Vl+V2 

CY 
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V2 
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Basins Dimensions Optimization 

Alternative 2 

Uoner Basin 

Optimization 

Alternative 3 

1%' 
lenglh 

LI 

II 

Main Basln 

Optimization 

top widlh 

Wl 

11 

Olive Basin 

lop 
lenglh 

LI 

It 

Comparable BRW ~ r e a '  14250 12376 I=038*~38 I=038 (K38'2.H38) I=c38-(~38.2.~38) ( = ~ 3 8 . ~ 3 8  

Opllrnlzallon 1 14250 11153 730(=039'~39 I=039-(~39'2.~39) 1857 127432501593 11~39.~39 

0 p l l ~ l ~ a t l 0 ~  @ ' ' 13380 1771997 21381=040*~40 13192 52756029197 1809 606457887372 l=E40'~40 

Comparable BAW AreaP 1 2 3 ~  11 *M I =~44 '~44  (~&l4-1~44'2'~441 I=~46(~44 '2 '~44)  (=E~~.FM (8 8631742{0 19 16 li?0l ~ ~ 4 4 ' ~ 4 4 ' ~ 4 4 + ~ 4 4 ' ~ 4 4 ' ~ 4 4 " 2 + ~ 4 4 ' ~ 4 4 ~ I . 1 4 4 ~ 2 t 2 ~ ~ 4 4 ~ 3 ~ K 4 4 ~ 2 V 3 7  
Oplfrnlzallon l b  12300 11289 012(=845'~45 (=I345 (K45TH45) I=~45-(~45 '2 '~45)  I=E45.~45 17 8068886(0 10 16 10 01 I = ( ~ 4 5 . ~ 4 5 ' ~ 4 5 + ~ 4 5 ' ~ 4 5 ' ~ 4 5 ~ 2 + ~ 4 5 ' ~ 4 5 ' ~ 4 5 " 7  

Op l l r n l~a l l ~n  2' =(F46'E46.H46+F4CK46'H46"2+E46'K46'H46"7 

lop area 

A, 
11' 

Notes: 

- a) From original concepls 

b) Opllmaizalion 1 consis 

C) Oplimization 2 has no I 
d) Based on $ 2 . 5 4 1 ~  prili 

-Highlighled rows include cl 

lop widlh 

WI 

11 

5 0988344(0 

12 915071(0 

16.77129~0 
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Lb 
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Lb 
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0 01 
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& d b I  

11 

.(F38'E38'H38+F38'K38'H38"2tE38'K38'H388'2+2'H38n3'K38B2U27 

=(F39'E39'H39+F39'K399H39"2+E34'K39'H39A2f2'H39A33K39"2)I27 

=(F40'E40'H40+F40'K4O'H40"2iE40'K4O~H4W2i~MW~K4W2)/27 

dam 
helghl 

11 
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V l  

0/ 
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n 
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& d h I  

11 
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sbpo 

S 

n v  

dam 
heighl 

11 
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slope 
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V H  

lrsebaard 

11 
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V1 

EY 
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slope 
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ground 
slope 
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Basins Dimensions Optimization 

ContJ Alternative 1 

ContJ Alternative 2 

I ~ B  ~xcavallon 

v2  

CY 
_, 
-(F6+2*H6'K6Y[EM2*ls.K6~(L6'F6+2'L6'H6'K6~(2~2'K~L6]E7 
=(R+2'H7'K7)'(E7+2'H7.K7).(L7.Wt2'L7'H7'27 

=(F8+2'HB'KB)'(E8+2~HB'K8]'(LBBFB+2'LB'H~KB]/(2-2'KBBLB)l27 

Contl Upper Basin 
=~Ft9+2'H19'K19)'(E19+2'Ht9'K19)'(Lt9~F19+~L19'H19~Kt9~(2-2~Kt9'Lt9)127 I = ~ 1 9 + ~ 1 9  ~=(~19~~19+(~19+2'~t~'(~i9+119-~19)l.(~t9+~~t9~(~19+119-~t9)))/2'(~t9+1t9-~19~43560 1=019'254 

= ( F 2 0 + ' T H 2 0 ' K 2 O ) ' ( E 2 0 + 2 ' H 2 0 ' K Z O Y ( L 2 0 . F Z 2 7  I = M ~ o + N ~ o  ~=(~20~~2at(~20+2~~20'(~20+120~~20]~(~20~2(~20+120~20]](~20~20]143560 1=020.2 54 

~ ~ F 2 l + 2 ' H 2 t ' ~ t ~ ( E 2 i + 2 ' H 2 t 1 K 2 t ) ' ~ L l l ~ F 2 i l H 2 ' l ( 2 1 L 2 l 7  ' l A d 2 1 + ~ 2 i  ' / ~ ( ~ 2 1 ~ ~ 2 1 + ( ~ 2 1 + 2 ' ~ 2 1 ~ ( ~ 2 1 + 1 2 1 ~ 2 1 ] ) ' ( ~ ~ f + 2 ~ ~ 2 1 ~ ( ~ 2 1 + 1 2 1 4 2 1 ] 1 ~ ~ ( ~ 2 t + 1 2 t 4 2 i ~ 4 3 5 6 0 "  1.021'254 

total excaval8on 
f a  lhtr bas0 

Vl tV2 

CY 

=M&tNB 

=M7+N7 

=MB+N8 

slope excavation 

v2  

CY 

Cont.1 Lower Basin 
~~F25~2 ' t4P5 'K?5 l '~E2512 .H25~K25l~ (L25~F252L2H2S'W5Vt22K25L2527  I=1.425+~25 ~ = ( ~ 2 5 ' ~ 2 5 ~ , F 2 5 t 2 ~ K 2 5 ~ l t ~ 2 5 ~ 1 2 5 - J 2 5 ) ) ~ ( ~ 5 ~ 2 ' K 2 5 ~ ( l 1 2 5 ~ l 2 5 ~ J 2 5 l ) ) ~ 1 H 2 5 ~ l 2 5 ~ J 2 5 V 4 ' 5 0  1=0'25'254 

-~F26~2'l126'K2til'lE26t~ll2G.WCl~(L26'F26~2'LZ6'H'Ib'K26j(2~2~KZG'L26)27 I=h426d47d ~.(~26~~26r(~26+7'~7d~(~26~126.~26))~(~26~2'~2~~(~28+12ti-~26)))r~~(~~26~126~~26~~35~0 )=026.2 54 

= ~ F 2 7 r 2 ' H 2 7 ' K 2 7 ~ ' ( E 2 7 t ~ H 2 7 ~ K Z 7 ~ ~ ~ L 2 7 ~ F 2 7 U 7 K ' 2 ' K 2 7 ' L 2 7 2 7  I~M27rN27 ~ ~ ~ ~ 2 7 ~ ~ n t ( ~ 2 7 + 2 ~ ~ 2 7 . 1 ~ 2 7 + 1 2 7 4 2 7 1 ) . ~ ~ ~ 7 t 2 ~ ~ 2 7 ' ( ~ 2 7 ~ 1 2 7 - ~ 2 7 ) ) ~ ~ ~ ( r l 2 7 . 1 2 7 ~ 2 7 ~ . 1 3 5 6 0  1-d327'254 

Cont.1 Alternative 3 

slorage volume 

v3  

ec-I1 

=(F6'E6+(FB+2'K6'(H6cIt).J6)~(E61.2'K6'B(6+I6-J6))y2.(H6*l6&)/43560 
=(W'E7+(W+2'K7'(H7+17 J7))'(E7+2'KI'(H7+17 J7))V2'(H7+17 J7V43560 

=(FB'EB+(FB+2'KB'(HB+18 J8))'(E8+2'KB'(Hti+lB J8)))12'(HB+B J8)143560 

lolal sxcavatbn 
lor 61s barn 

V l tV2  

CY 

Cost lor barnd 

$ 

~ 0 6 ' 2  5t 

-07'2 54 

=OW2 54 

ContJ Ollve Basin 
r 
=(F44+?'H44'K44Y(E44t2'H44'K44~(L44~F44L44H44K442K4444V27 l = ~ 4 4 + ~ 4 4  k(~44 '~44+(~44+2 '~44 '~44+144-~441~(~44+2~~44 ' (~q4+144n l44 ) )~2 ' (~4a t144444~143560  I+4'254 

= ( F 4 5 + 2 ' H 4 5 ' K 4 5 Y ( E 4 s t 2 . H 4 5 ' K 4 5 l ' ( L 4 5 . F 4 ( 2  2.K45.L45)/27 I=M45+~45 I = ( ~ 4 5 ' ~ 4 5 + ( ~ 4 5 + 2 ' ~ 4 5 ' ( ~ 4 5 + 1 4 5 ~ ~ 4 5 ) ) ' ( ~ 4 5 2 ~ 4 5 ( ~ 4 5 + 1 4 5  J45))Y2'(H45+145 J45)/43560 1=045'2 54 

=~F46+2 'H46 'K46 l~~E46+2~H46~K46)~ (L46~F42 'L46 'H4K46 l l22 'K46 'L46V27  I=M46+~46 ~=(~46~~4&(~46+2~~46'(~46+146-~46))~(~46+~46(~46+146~46]]12'(~46+146 ~46)143560 1=046'2 54 

storage volume 

v 3  

ac-ll 

slope excavalh 

v2  

CY 
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2 

Corl lor baslnd 

S 

lolal excavation 
la lhls basin 

Vl+V2 

CY 

storage volume 

v3  

ac-11 

Cosl lor basina 

$ 



Alternative 1 d" 

Alternative 2 

Y/ 

Optimization 

Reference Concept4 

O p l l m l ~ a l l ~ n  f b  

Opllmlzallon 2' 

Alternative 3 

Optimization 

lop lenglh 

LI 

n 
6,100 

5.100 

9 862 

'OP length 

L I  

II 

Optimization 

lop mdlh 

WI 

n 
900 

914 

419 

Main Basin 

Notes: 

top width 

WI 

n 

b p  length 

L I  

It 

Reference Concep~' 4-250 

Optlmizallon 1 4,250 

Oplimlzat~on 2' 

Olive Basin 

- a) From original concepts. Concepl5  I s  relerence concept lor Alternative 1.Concept 3 is reference concept for Allernalive 2. and Concept 2 is  relerence concept for Allernalive 3. 

b )  Oplimaizalion 1 consists o l  setting the top lenglh value similar l o  that of Ihe reference concepts. and optimizing Ihe other dimenlions. 

c) Oplimizalion 2 has no fixed values. 

d) Based o n  $2.54/cy priliminary cost eslimate. 

-Highlighted rows include chosen dimenstons lor basins. 

lop area 

Ar 
11‘ 

4.6go.w0 
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Reierenoe Concept' 

Opllmlzallon 1' 

op l lml~at lon 2' 
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V1 

CY 
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V2 

CY 

813.830 
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ground slope 
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V:H 
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V1 

CY 
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slope 
excavation 

V2 

CY 
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slope 
excavation 
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V l tV2  

CY 
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V3 

ac-h 
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Iolal excavation 
lor lhis basin 
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CY 
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Cost lor basmd 
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$12.151.100 

storage 
volume 

V3 

ac-H 
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2.907.668 

2.699,065 

Cosl lor b a d  

I 

storage 
volume 

V3 

ac-H 
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Cosl lor basind 
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$7.385.477 
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$3.026.700 

$4 246 786 

$3.531.81 1 



Table 3: xx 
Basins-Dimensions Optimization 

Alternative 1 

Alternative 2 

- Upper Basin 
Optlmlzat~on 1 12200 11750 I=BIs'c~~ I=B19-(~19.2'~19) I=~19-(~19.2'~19) I = ~ 1 9 ' ~ 1 9  (732560793143503 10 11 16 1001 ~=(~1~~19~~19t~19~~19'~19*2t~19.~19.~19"2+2~~19"3'~19"2)127 
Optlmlzatlon 2 12200 1133636)=820'~20 I=820-(~20'2'~20) I=~20 - (~20 .2 '~20 )  / = ~ 2 0 ' ~ 2 0  1949144812049104 10 11 16 10 01 ~ = ( ~ 2 o ' ~ 2 o ' ~ 2 0 + ~ 2 0 ~ ~ 2 0 ' ~ 2 0 " 2 + ~ 2 ~ ~ 2 o ' ~ 2 0 * 2 + 2 ~ ~ 2 0 " 3 ' ~ 2 ~ 2 ) 1 2 7  

O~l lmizat lon3 " " '  ' [199~991(1250001=821'~21 I=~21-(~21'2'~21) I=~21-(~24'2'Wi) l=~21.~21 ' 111 182T113535554 10 11 16 10 01 I=(~21'€21 'H21+F21 ^K2t'H21A2+E2t'K21'H21A2+~H21A3'K21*2)B7 

Optimizalion 

Lower Basin 
O p l l ~ l ~ a l l ~ n  1 13400 11250 ]=824'~24 1=824 (K24.TH24) )=~24-(~24.2'~24) )=~24 '~24  16 1364945678419 10 11 16 10 01 ~=(~24'~24'~24+~24'~4'~24*2+~24.~24.~24"2+2'~24"3.~24"2)127 
Opllmlzallon 2 13400 11491 21(=825'~25 1=825-(~25'2.~25) I=~25 - (~25 '2 '~25 )  I = ~ 2 5 ' ~ 2 5  15 25933231399966 (0 11 16 10 01 ~ = ( ~ 2 5 ' ~ 2 5 ' ~ 2 ~ + ~ 2 5 ' ~ 2 5 ' ~ 2 5 ~ 2 + ~ 2 5 ' ~ 2 5 ' ~ 2 5 ~ 2 + 2 . ~ 2 5 ~ Y ~ 2 5 ~ 2 ) 1 2 7  
Opilmi~atlon‘3 11999978(1249 881=826'~26 I*826-(K26'2'~6) 1&26-(~28'k~26) I ~ E 2 6 ~ ~ 2 6 '  110 0879314647943 10 ' .  11 ' 16 10 01 I=(~2s'E26'~26+~26'~26'~26*2+~6'~26'~26"2+2~~2~~3~K20~2)1~7 

Alternative 3 
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L i  

11 n 
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wldlh 

Wl 

11 

OptimizaUon 

11 

Main Basin 

Notes: 

- a) From original concept: 

b) Oplimaizalion 1 consir 

C) Oplimization 2 has no  
d) Based on $ 2 . 5 4 1 ~ ~  pril 

-Highlighted rows include c 
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If 
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It 

Reference Concepta 

0pl lmlzal l0~ lb 

Olive Basin 
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H V  

ReferenceConceptn 
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tt 

CY 
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W1 
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II CY 
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If 
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1153 73 

Oplimlzal l~n 2' 809 606457887372 
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1289 01 

Opltmlzal l~n ZC 
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t f' 

baselength 

Lb 

It 

=837'C37 

=B38'C38 
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=C44-(K44'2'H44) 

=E39'F39 

=&12'(;42 

=B43'C43 

5279 970 

rntnimum deplh 

d 

n 

base widh 

Wb 

It 

997.243 

=837-(K37.2.H37) 

=B38-(K38'2'H38) 

=E44'F44 

177712906230798 

659 735 

=842-(~42'2'H42) 

=843-(K43'2'H43) 

dam 
height 

h 

bottom area 

& 
If 

-839T39 

= ~ 3 7 - ( ~ 3 7 ~ ~ ~ 3 7 )  

857 127432501593 

7 89618264621271 

919252738029t97 0 

=844'C44 

=C42-(K42'2'H42) 

=C43.(K43'2'H43) 

lreeboard 

I 

minimum depth 

d 

11 

=E37'F37 

=E38'F38 

-844-(K44'2'H44) 0 

1 

sE12"F42 

=E43'F43 

internal 
slope 

s 

dam 
height 

h 

I1 

6 14052606121689 

13 949913861224 

1 

6 

10.0204218543485 

8 93246661289657 

ground 
slaps 

9 

freeboard 

f 
11 

0 

0 

6 

base excavalton 

Vt 

0 01 

0 

0 

internal 
stopa 

s 
H:V 

1 

1 

=(F391E39'H39tF3Q'K39'H3W2+E399I(39'H3W+FH3W3*K3W2)@7 

0 01 

1 

1 

=(F44'E44'H44+F44'K44'H44"2+E44'K44'H44"7 

ground 
slope 

g 
V.H 

6 

6 

base excavation 

V I  

6 
6 

0 01 

0 01 

=(F37'E37'H37+F37'K37'H37AZ+E37'K37'H37-7 

=(F38'E38'H38tF38'K38'H38"2+E38'K38'H38"7 

0 01 

0 01 

=(F42'E42'H42+F42'K42'H42~2+€4Z'K42'H42*2t2'H429'K42A2)B7 

=(F43'E43'H43+F43'K43'H43"2tE43'K43'H43"7 



Table 3: xx 
Basins-Dimensions Optimization 

Cont.1 Alternative 1 

ContJ Alternative 2 

slope excavauon 

V2 

CY 

=(F6+2'H6'K6P(E6t2'H6'K6)*(L6'F6t22L6'H6'K6V(2Q'K6'L6y27 
=(F7+2'H7.K7)'(E7+2'H7'K7)'(L7'F7+2'L7'H7'K7)l(2-2'K7'L7w27 

=(F0+n'H6'K0)'(E8+2'HB'KB).(LB'F8+2'LB'HB'KB)l(2 2'K8'L0)127 

ContJ Alternative 3 

Cost lor basm' 

5 

=06'2 54 
=07'2 54 

=08'2 54 

lolal excavabon 
lor lhls bastn 

Vi tV2 

CY 

=MBtN6 
=M7+N7 

=MB+NB 

Cost lor basind 

$ 

slope excavalioo 

v 2  

CY 

ContJ Main Basin 

storage volume 

v3 

ac-Il 

.(F6'E6t(Fst2'K6'(H6t16.J6~P(E6t2'K6'(H6tl6~J6)))l2'(H6+lW6~4356O 

=(F7'E7+(F7+2'K7'(H7+17-J7))'(E7t22K7'(H7+l7-J7)))/2'(H7+l7~J7)/4356O 

=(FB.E0+(F0+2.K8'(H8+i8-JB)J'(E8+2'KB'(H8+lB J0)))/2'(HB+18-J8)/43560 

slope excavalion 

v2  

CY 

lolal excavallon 
lor lhls basln 

V l  tV2  

CY 

p:\l5448\00AOBdesign\New Alternatives\Optimization\DIBAR\Ail Solver, 1-ft frbd - EONS. 

storage volume 

v 3  

ac-Il 

lalal excavation 
lo: this basin 

Vi tV2 

CY 

Cont.1 Olive Basin 
=(F42+2'H42'K12)'(E42t2'H42'K41)'(L42'F42t2'L42'rl42'K42~(2.2K42L4227 

~ ( F 4 3 r 2 ' t 1 1 3 ' K 1 3 ) ' ( t 4 ' 4 ~ 2 2 H 1 3 3 K 4 3 ) ' ( L 4 ~ 2 7  

=(F44+2'tiJ4'K41)'(t14+2'1144'K44)'(L44'F44+2'L44'~141'K44)1(2-2'1(44'L4PV27 

slorage volume ' 

v3 

ac-fi 

Cost br basin* 

S 

=042'254 

-043'2.64 

-044'264 

=h442+N42 

rh113rN43 

-1.144rN44 

=(F42'E12t(F42r2'K4P'(H42r142-J42)~~(E42t2~K42~(H42tlC2J42ll))2)2(M2i142~J42)143560 

=(N3'E43~(F43~Z'K43'(C113rI4'~-J1J))'(E4'~r2'K43'(tl43~1~3~~411))12'(tl43t14~~J43)/43560 

~(F.I4'E41~(F44.2~K14'(tl44.11-1-J44~)'(E44r2'~44~(tl44~I44~~I4~1)~ll2'l144r144~J44114~560 
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ESTIMATED EXCAVATION VOLUME FOR BASINS 

Including the volume lo remove the dam, and cut to finish grade. See BRW calculations. 

DESCRIPTION 

Alternative 1 

One Basin Only 

Alternative 2 

Upper Basin 

Lower Basin 

Alternative 3 

Olive Basin 

M a ~ n  Basin 

\15448\007\Quantities Cost E\basinexcavation.xls,11/7/00,10:23 AM 

Excavation Volume for 
Flat Basin Bottom (CY) 

2,977,113 

1,444,835 

1,421.827 

3,098,171 

1,244,469 

QUANTITY 
IncreasinglDecreas~ng 
for Slope Bottom (CY) 

-3,954 

-16,843 

100,875 

3,811 

Excavation Volume for 
Sediment Basins (CY) 

72,600 

25,900 

30,700 

26,700 

58,900 

Other 
Excavation 
Volume* 

(CY) 

209,616 

236,334 

236,334 

50,345 

844,708 

TOTAL Excavation 
Volume for Basin (CY) 

3,255,3 75 

1,690,226 

1,688,861 

3,276,091 

2,151,888 



-P - o- 
(D 
2 

A [te.,-- i )  fit1 ve 

1 

J-02- 9 x != 

0 
'7 

i-, 

i i o r a j e  

V D !  L i n x  

(Ac-f i )  

1,6316 

331 
-- 

4-j $ 

I )  IS$ 

o[;ve 

-> b C( 5 

M pj1 .e~ 

L o w e r  U A J ; ~ )  
( S o L l + h  J 

Ins;!, ~ 4 1 : ~  

I,, z +l/, '4 

&cfiufi t. ~ - 1 ~  

\lo [ u irle 

(p3) 

2, ?j?,  / 1 3  

1,444, $33J 

/ I  YL\ , B 2 f  

3,  O ~ B ,  1-7 1 

3-16~ 1 

.S tar f iqe  

v 0 I L, 111e 

( A[-Jt) 

1, 6 50.7 

-53 7 8  

Szf 2 

2 1 1 6 , ~ -  



White Tank Alt-1: Estimated Storage Volume for Basin With 1-ft Freeboard 

Top Elevation: 1,195-ft 

Recharge Basin Elevation: 1,187-ft 

Bottom Elevation: 1,174-ft 

New Bottom Elevation: 1,173-ft . 
Cross Section 

I TOTAL VOLUME1 2,663,432 
1,650.9 ac-ft 

Storage Volume Increased by Changing Basin 
Depth from 2 1 4  to 2 2 4  

Note: Design Storage Volume is 1,634 ac-ft. 

Paper Area (ft2) 

p:\15448\00i"\08 design\new alternatives\BasinvoI for altl , storagevolume 

2,391,471 

True Area(ft2) 

88,573 

Volume (ft3) Volume (yd3) 



White Tank Alt-1: Estimated Cut Volume for Basin 

Top Elevation: 1,195-ft . 

Recharge Basin Elevation: 1,187-ft 

Bottom Elevation: 1,174-ft 

New Bottom Elevation: 1,173-ft 
I I 1 I I 

I Cut Volume Increased by Changing Basin Depth 1 I 

Cross Section 

4 

p:\l5448\007\08 designhew alternatives\BasinvoI for altl, cutvolume 

r 

Paper Area (ft2) 

220,242 

from 21 -it to 22-ft 
- 

True Area(ft2) 

11,012 

2,391,471 88,573 

TOTAL VOLUME 

Volume (ft3) 

2,202,420 

2,977,113 

Volume (yd3) 

81,571 



White Tank Alt-2: Estimated Storage Volume for Upper Basin with 1-ft 
Freeboard 

Top Elevation: 1,211-ft 

Soccer Field Elevation: 1,207-ft 

Bottom Elevation: 1,199.54 

27 152,067 7,603 760,335 28,161 

28 131,729 6,586 658,645 24,394 
I 

L - .  ~, . - . -  ~ , 
32 69,219 3,461 1 346,095 12,818 
33 51,782 2,589 1 258,910 9,589 

TOTAL VOLUME 934.435 

Note: Design Storage Volume is 531 ac-ft. 

ac-ft 



White Tank All-2: Estimated Cut Volume for Upper Basin 

Top Elevation: 1,211 -ft 

Soccer Field Elevation: 1,207-ft 

Bottom Elevation: 1 ,I 99.54 

Cross Section Paper Area (ft2) True Area(@) Volume (ft3) Volume (yd3) 

4 41,153 2,058 205,765 7,621 

32 147,543 
25,009 

1,444,835 

7,377 1 737,715 
33 

27,323 

TOTAL VOLUME 
135,051 6,753 1 675,255 



White Tank Alt-2: Estimated Storage Volume for Lower Basin with 1-ft 
Freeboard 

Top Elevation: 1 ,I 86-ft 

Bottom Elevation: 1,175.5-ft . 
Cross Section Paper Area (ft2) True Area(ft2) Volume (ft3) Volume (yd3) 

I I I I 

Note: Design Storage Volume is 478 ac-ft. 

21 

22 

23 

24 

25 
26 

p:\15448\007\08 design\new alternativesL4LT2lowerbasin-vols, storagevol 

301,037 

276,279 

21 0,806 

138,890 

107,446 
77,540 
TOTAL VOLUME 

15,052 

13,814 

10,540 

6,945 

5,372 
3,877 

845,734 
524.2 ac-ft 

1,505,185 

1,381,395 

1,054,030 

694,450 

537,230 
387,700 

55,748 

51,163 

39,038 

25,720 

19,897 
14,359 



White Tank Alt-2: Estimated Cut Volume for Lower Basin 

Top Elevation: 1,186-ft 

I . . 
TOTAL VOLUME 1 1,421,827 

Bottom Elevation: 1,175.5-ft 

p:\15448\007\08 design\new alternativesL4LT2lowerbasin-vols, cutvol 

Cross Section 

4 

5 

Paper Area (ft2) 

39,181 

74,519 

Volume (yd3) 

7,256 

13,800 

True Area(ft2) 

1,959 

3,726 

Volume (ft3) 

195,905 

372,595 



White Tank Alt-3: Estimated Storage Volume for Main Basin with I - f t  
Freeboard 

Top Elevation: 1,173-ft 

Bottom Elevation: 1,155-ft 

Cross Section Paper Area (ft2) True Area(ft2) Volume (ft3) Volume (yd3) 
I 1 I I I 

Note: Design Storage Volume is 1,158 ac-ft. 

21 

22 

23 

24 

25 

26 

27 

2 8 
29 

p:\15448\007\08 design\new alternativesL4LT3MAlNbasin-vols, storagevol 

320,659 

331,323 

342,385 

354,596 

368,277 

379,876 

389,021 

390,083 
363,724 
TOTAL VOLUME 

16,033 

16,566 

17,119 

17,730 

18,414 

18,994 

19,451 

19,504 
18,186 

1,962,606 
7,276.5 ac-ft 

1,603,295 

1,656,615 

1,711,925 

1,772,980 

1,841,385 

1,899,380 

1,945,105 

1,950,415 
1,818,620 

59,381 

61,356 

63,405 

65,666 

68,199 

70,347 

72,041 

72,238 
67,356 



p:\15448\007\08 design\new alternativesMLT3MAlNbasin-vols, cutvol 

White Tank Alt-3: Estimated Cut Volume for Main Basin 

Top Elevation: 1,173-ft 

Bottom Elevation: 1 , I  5 5 4  

Volume (yd3) 

120,894 

141,823 

149,303 

146,054 

Cross Section 

4 

5 

6 

7 

Paper Area (ft2) 

652,825 

765,846 

806,235 

788,694 

True Area(ft2) 

32,641 

38,292 

40,312 

39,435 

Volume (ft3) 

3,264,125 

3,829,230 

4,031,175 

3,943,470 



White Tank All-3: Estimated Storage Volume for Olive Basin with 1-ft Freeboard I .f 2y 
Top Elevation: 1,2534 

1 
1 

Note: Design Storage Volume is 502 ac-ft. 

i J 

p:\15448\007\08 design\new alternatives\Olivebasin-vols. newstoragevol 

Volume (yd3) 

9,150 

15,768 

19,538 

22,770 

26,088 

30,667 

35,136 

37,390 

38,449 

39,109 

39,946 

40,909 

41,667 

43,295 

516.2 ac-ft 

25 
26 

Volume (ft3) 

247,040 

425,740 

527,535 

614,780 

704,365 

828,000 

948,670 

1,009,540 

1,038,120 

1,055,950 

1,078,540 

1,104,550 

1,125,020 

1,168.960 

80,514 
57,896 

Elevation: 1,2434 

Total Paper 
Area (ft2) 

49,408 

85,148 

105,507 

122,956 

140,873 

165,600 

189.734 

201,908 

207,624 

211,190 

21 5,708 

220,910 

225,004 

233,792 

Bottom 
Paper Area for 

Added 2' 
Deeper Basin 

(ft2) 

8,198 

16,832 

21,493 

25,405 

29,347 

34,531 

40,530 

43,103 

44,358 

45,192 

46,245 

47,425 

48,264 

50,178 

Cross Section 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

TOTAL VOLUME 

True Area(ft2) 

2,470 

4,257 

5,275 

6,148 

7,044 

8,280 

9,487 

10,095 

10,381 

10,560 

10,785 

11,046 

11,250 

1 1,690 

Paper Area (ft2) 

41,210 

68,316 

84,014 

97,551 

11 1,526 

131.069 

149,204 

158,805 

163,266 

165,998 

169,463 

173,485 

176,740 

183,614 

20,166 
13,542 

832,840 

100,680 
71,438 

5,034 
3,572 

503,400 
357,190 

18,644 
13,229 



I TOTAL VOLUME 1 1,244,469 

White Tank Alt-3: Estimated Cut Volume for Olive Basin 

p:\15448\007\08 design\new alternatives\Olivebasin-vols, newcutvolume 

Top 
Bottom 

Paper Area for 
Added 2' Deeper 

Bas~n (ft2) 

8,198 

16,832 

21,493 

25,405 

29,347 

34,531 

40,530 

43,103 

44,358 

45,192 

46,245 

47,425 

48,264 

50,178 

53,674 

56,904 

59,372 

61,178 

61,860 

57,626 

34,496 

26,765 

20,166 

13,542 

Cross Section 

3 

4 

5 

6 

7 

8 

9 

10 

-- 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

26 

Elevation: 1,253-f? 
Elevation: 1,2434 

Total Paper 
Area (ft2) 

36,467 

81,368 

11 4,536 

144,328 

167,143 

190,333 

230,092 

260,428 

287,475 

288,686 

284,903 

299,767 

305,766 

337,513 

371,021 

405,277 

436,703 

469,300 

488,309 

485,601 

454,276 

243,942 

190,298 

146,600 

Paper Area (ft2) 

28,269 

64,536 

93,043 

1 18,923 

137,796 

155,802 

189,562 

21 7,325 

243,117 

243,494 

238,658 

252,342 

257,502 

287,335 

31 7,347 

348,373 

377,331 

408,122 

426,449 

427,975 

41 9,780 

217,177 

170,132 

133,058 

Volume (ft3) 

182,335 

406,840 

572,680 

721,640 

835,715 

951,665 

1 ,I 50,460 

1,302,140 

1,437,375 

1,443,430 

1,424,515 

1,498,835 

1,528,830 

1,687,565 

1,855,105 

2,026,385 

2,183,515 

2,346,500 

2,441,545 

2,428,005 

2,271,380 

1,219,710 

951,490 

733,000 

True Area(ft2) 

1,823 

4,068 

5,727 

7,216 

8,357 

9,517 

1 1,505 

13,021 

14,374 

14,434 

14,245 

14,988 

15,288 

16,876 

18,551 

20,264 

21,835 

23,465 

24,415 

24,280 

22,714 

12,197 

9,515 

7,330 

Volume (yd3) 

6,753 

15,068 

21,210 

26,727 

30,952 

35,247 

42,610 

48,227 

53,236 

53,460 

52,760 

55,512 

56,623 

62,502 

68,708 

75,051 

80,871 

86,907 

90,428 

89,926 

84,125 

45,174 

35,240 

27,148 





ALTERNATIVE 2 LOWER B A S I N  



ALTERNATIVE UPPER BASIN 



ALTERNATIVE  3 M A I N  B A S I N  



ALTERNATIVE 3 OLIVE B A S I N  
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A L T 2 S  ALTERNATIVE 2 LOWER BASIN 
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WHITE TANKS #3 SPOIL PILE VOLUME ESTIMATE 
CALCULATION PACKAGE 

OBJECTIVE 
The objective of this procedure is to measure the volume of spoils being relocated around 
the site from the excavation of the retention basin and site grading. 

ASSUMPTIONS 
A 20% factor was used for to account for bulking (swelling) of the excavated soils. 
5 foot contour interval were used for the proposed grades. 
Basin and excavation volumes was estimated using cross sections as shown in the 
"Estimate Storage Volume and Excavation Volume for Basins" calculation package. 
Final cut volumes would include excavation outside the basins and at the dam. 

PROCEDURE 
The proposed contours of the spoil piles were designed on paper, these drawings were 
then scanned and inserted into autocad. The contour lines were drawn in autocad from 
the scanned image, elevations were assigned to the contours and the contours were tied 
into existing contours. After this was finished a Digital Terrain Model was created for 
both the existing topography file and the proposed topography file. Using the DTM we 
were able to extrapolate a volume difference between the two file by measuring cut & 
fill. The procedure was repeated until our fill volume corresponded with the bulked 
volume of the excavated soils. 

RESULTS 
See Attached 



WHITE TANKS #3 SPOIL PILE VOLUME ESTIMATE 
CALCULATION PACKAGE 

OBJECTIVE 
The objective of this procedure is to measure the volume of spoils being relocated around 
the site from the excavation of the retention basin and site grading. 

ASSUMPTIONS 
A 20% factor was used for to account for bulking (swelling) of the excavated soils. 
5 foot contour interval were used for the proposed grades. 
Basin and excavation volumes was estimated using cross sections as shown in the 
"Estimate Storage Volume and Excavation Volume for Basins" calculation package. 
Final cut volumes would include excavation outside the basins and at the dam. 

PROCEDURE 
The proposed contours of the spoil piles were designed on paper, these drawings were 
then scanned and inserted into autocad. The contour lines were drawn in autocad from 
the scanned image, elevations were assigned to the contours and the contours were tied 
into existing contours. After this was finished a Digital Terrain Model was created for 
both the existing topography file and the proposed topography file. Using the DTM we 
were able to extrapolate a volume difference between the two file by measuring cut & 
fill. The procedure was repeated until our fill volume corresponded with the bulked 
volume of the excavated soils. 

RESULTS 
See Attached 



White Tanks #3 Site Excavation Calculation 

Alternate 1 
Basin Excavation Volume &7,133 cy 
Non-Basin Excavation Volume 209,616 cy 
Sub-Total 3,186,749 cy 
Soil Bulking Factor 1.2 
Total Site Excavation Volume (Bulked) 3,824,099 cy 

Site Fill Volume 
Net Percentage 

Alternate 2 
Basin Excavation Volume &,662 cy 
Non-Basin Excavation Volume 472,668 cy 
Sub-Total 3,339,330 cy 
Soil Bulking Factor 1.2 
Total Site Excavation Volume (Bulked) 4,007,196 cy 

Site Fill Volume 
Net Percentage 

Alternate 3- Main Basin 
Basin Excavation Volume 4 9 8 , 1 7 1  cy 
Non-Basin Excavation Volume 844,708 cy 
Sub-Total 3,942,879 cy 
Soil Bulking Factor 1.2 
Total Site Excavation Volume (Bulked) 4,73 1,455 cy 

Site Fill Volume 
Net Percentage 

Alternate 3- Olive Basin 
Basin Excavation Volume 4 4 4 , 4 6 9  cy 
Non-Basin Excavation Volume 50,345 cy 
Sub-Total 1,294,8 14 cy 
Soil Bulking Factor 1.2 
Total Site Excavation Volume (Bulked) 1,553,777 cy 

Site Fill Volume 
Net Percentage 
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QA Operaeing - 
Engineering Design Services 

CALCULATION CHECKING CRITERIA 

1. Is the calculation rnethd appropriate? 
2.  Are the results and ~onclusions reasonable when compared with the design input and 

the project objectives? 
3. Are the results and conclusions reasonably within the project construction budpet? 
4. Is the calculation complete in format with all sections includes? 

- Problem Statement & Calculation Objectives 
- Data Available 
- Design Criteria 
- Assumptions 
- Analysis and Conclusions 
- Attachments 

5. Does the calculation conform with: 

- Codes 
- Project Design Criteria 
- Project Procedures? 

6. Are the mathematics of the calculation accurate? 
7. Are computer programs used in the calculation appropriate for use in this application? 
8. Is the computer input correct? 
9. . Is the computer output correct and reasonable? 
10. Are all sheets completely filled out? 
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11. Are the calculations neat and legible? 

EXHIBIT D 
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White Tanks Basin Design 
Alternative 2 Channels Design 

15448-007-058 

Obiective: 

Design Alternative 2 channels. 

Calculation Method: 

Channel Alignments are shown in sheets 6 , 3, $ ( 
The bottom width of each channel was from 100 feet to 200 feet. 
The side slopes were set to 4: 1 on both the left and right sides for each channel. 
Manning's n was 0.040. ? 12. 
Estimated slopes for the channels varied from 0.5% to 0.65%. 
Normal depth was calculated using Manning's equation as follows: 

213 112 Q = (1.491n)AR S 
Where: A = Cross sectional area, ft2 
A = by + my2 
b = Channel bottom width, fi 
y = Normal depth, ft  
m = Side Slope 
R = Hydraulic radius, ft  
R = b + 2y(l + m2)"' 

The above information was entered into a spreadsheet and Excel's Goal Seek was used to 
determine normal depth. 

Results were shown in the next table. 



Alternative 2 Inlet Channel Des ign  



1 - 
2 - 
3 

4 - 
5 
6 
7 
8 
9 
10 
1 1 - 
12 

13 - 
14 

15 

16 

17 

18 

19 

I 

A 1 B 1  C I D 1  E l  F I G I H 

White Tanks Basin Design 
Alternative 2 Inlet Channel Design 

Wash 

Norlh Inlet Channel - S1 

Norlh Inlet Channel - S2 

Mlddle Inlet Channel 

South Inlet Channel 

Bethany Home to Carnelback 

Normal 
Depth 

(n) 

4.950186 

4.707221 

3.930342 

4.052536 

3.338559 

Critical Depth 

Bottom width 

(ft) 

150 

200 

100 

180 

50 

Wash 

=AS 

=A7 

=A8 

=A9 

=AIO 

Left 
side 
slope 

(21) 

4 

4 

4 

4 

4 

Crltlcal 
D e ~ t h  

(n) 

3.843986 

3.637908 

2.737179 

2.829226 

2.804656 

Rlght 
slde 
slope 

(21) 

4 

4 

4 

4 

4 

Bottom W~dth  

(a) 

=C6 

=C7 

=C8 

=C9 

=C10 

Manning's n 

0 04 

0 04 

0 04 

0.04 

0.04 

Left 
S~de 
Slope 

(z.1) 

=D6 

-07 

=D8 

=D9 

=Dl0 

Rlght 
Side 
Slope 

(z.1) 

=E6 

=E7 

=E8 

=E9 

=El0 

Flow Area 

Channel Top Wldth, T 

(n) 

=C15+B15'D15+B15'E15 

=C16+B16fD16+B16fE16 

=C17+B17*D17+B17'E17 

=C18+B18'D18+818*E18 

=ClS+B19'D19+819'E19 

Wetted Perti .,ter 

(ft') 
L 

=C6'B6+O.S'D6'B6'Bfi+O 5*E6*86'P; - - .  " r((u6"2)+{(D6~B6)"2))"0.5+((B6"2)+((E~O 5 

=C7*87+0 5*D7'87'B7+0 S'C; tv-: 
.- 

=C7+((B7A2)+((D7-B7)A2))A0 5+((B7A2)+((E7'B7)A2))"0 5 

=C8*88+0 5'n8'Ga'S9 v O 5'EB'BB'BB =C8+((B8"2)+((R8*B8)"2))"0 5+((BBA2)+((EB'B8)"2))"0.5 
=CO,'BY t O  5'DS'B9*B9+0 S'E9'B9'89 =C9+((B9"2)t((D9'B9p2))"0 5+((B942)+((E9'B9)A2))A0 5 

=(10*2.37+E10*2 37"2)+(C1O'BlO+ElO'B10"2) =(10+2*2.37*(1+E1OA2)"0 5)+((C10-10-2'2 37'El 0)+2'B101(1 +E10a2)A0 5) 

Flow Area 

(sq n) 

=C15'815+0 5*B15*B15'D15+0 5*B1 S5B15*E15 

=C16'B16+0 5*B161B16fD16+0 5'B166B166E16 

=C17'817+0 5*817'817'D17+0 5+B17'B17*E17 

=C18'B18+0 5*B18'B18'D18+0 55B188B188E18 

=C19*B19+0 S'B19'B19'D19+0 5*B199B199E19 

Flow, Q 

(cfs) 

=M6 

=M7 

=ME 

=M9 

=MI0 



1 - 
2 - 
3 

4 
5 
6 
7 
8 
9 
10 
11 - 
12 

13 
14 

15 

16 

17 

18 

19 

I I J I K I  L I M l  N 

Hydraulic Radius 

(fi) 

=G6/H6 

=G7/H7 

=G8lH8 

=G9/H9 

=GlOlHlO 

Slope 

(percenl) 

0.65 

0 65 

0 5 

0 5 

0 5 

oZrg 

=(H15"2)/32.2 

=(H16"2)132.2 

=(HI 7A2)132.2 

=(H1flA2)132 2 

=(H1gA2)/32 2 

A'IT 

=(G15C3)IF15 

=(G16"3)IF16 

=(G17"3)IF17 

=(GI8"3)IF18 

=(Gi9"3)IF19 

Minlmum Freeboard (subcritlcal only) 

( fi) 

=IF(O 25'(86+(K6"2)1(2'32 2))cl.l.O 25'(86+(K6"2)/(2'32.2))) 

=IF(O 25*(B7+(K7A2)/(2'32 2))c1.1,0 25'(B7+(K7A2)/(2*32.2))) 

=IF(0.2S(B8+(KflA2)/(2'32 2))<1.1.0.25'(88+(KflA2)/(2'32.2))) 

=IF(0.2V(B9+(K9'2)/(2'32 2))<1 .I ,0.25'(89+(K9"2)1(2'32 2))) 

=IF(O 25'(810+(Kl(r2)1(2'32 2))<1.1.0 25'(B10+(K10A2)1(2'32 2))) 

Flow 
Velocity 

(ftls) 

=L6/G6 

=L7/G7 

=La/G8 

=L9/G9 

=L101G10 

Flow. Q 

(ds) 

=(1.4861F6)'(G6)*(i6A(213))'(J6/~00)A0.5 

=(1.4861F7)'(G7)'(17A(213)).(J7/100)"0,5 

=(l.~61Ffl)'(Gfl)'(18A(~3))'(Jfll100)A0.5 

=(1.4861F9)'(G9).(19A(2/3))~(J91100)A0.5 

=(l.4861F10)'(G10)'(H0A(213)'((J101100)A0.5 

Peak Flow 

(CfS) 

6765 

81 75 

2720 

5020 

1500 










