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Snook Hill ADMS Update 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
Contract FCD XX-XX 

Design Alternative Analysis 
Design Guidelines 

June 14,2000 
WIP No. 99989 

Note: 
(a) -Based on model prepared by Woodmatel. 
@) - Velocity for concrete channel from FCDMC, Hydraulics Manual, Table 6.3. 
(c) - From open channel flow to slightly into pressure flow. 
(d) - Subcritical flows <0.86, Supercritical flows 1.13<=Fr<=2.0. 
(e) - Min FB = 1' for subcritical flow regime and 2' for supercritical. Freeboard at drops to be increased to 3.0'. 

Mannings "u" 
0.015 
0.025 
0.012 

Min Freeboard 

1' Sub, 2' Super 
1' Sub, 2' Super (e) 

NIA 

Max Side Slope, H.V 
Vertical 

4:l 
NIA 

Froude Number 

(6) 
c0.86 
NIA 

Depth 

NIA 
NIA 

(c) 

Allowable Velocity 

<I5 fps @) 
<5 fps @) 
4 5  fps 

ChanneYConduit 

Concrete Lined 
Dirt Channel 
RGRCPIBox 

Flow Rate 

HEC-1 
HEC-1 
HEC-I 



Spook Hill ADMS Update 
Flood Control District of Malieopn Counly 
FCD 9943 

Unit Costs for Preliminam Cost Analvsis 

May 3,2001 
WR # 99989 

Note: CMP costs are fmm Brian Roche at CONTECH 811100 
A m  - Aluminimd 'Type 2 CMP 
CMP Cost Installled with Cconorete Paved Inven. 

$355 CMPGalvanired 
$330 CMP Galvanized 
$257 CMPGalvanired 
$195 CMPGalvaoixd 
$185 CMP Galvmized 
$177 CMP Galvanized 
$160 CMP Galvanized 
$152 CMPGal~anized 
$145 CMPGalvaoircd 
$142 CMP Galvanized 
$132 CMP Galvsnized 
$107 CMP Galvanized 
$97 C M P W x d  
$85 CMPGalvanixd 
$75 CMPGalvanixd 
$65 CMPGalvanized 



Spook Hill ADMP UDdate 

P l o d  Control Di~trictorMaricopa CounI~  

~ c D 9 9 - 4 3  Table 1 
MeDowell Road Alienmenf 

Level I Concept Analysis Opinion of Probshlc Cortr 

July 25, ZWO 

WIPU 99989 

System in OakStrect. T 

No Basin st O& St and Haws Rd. 
No Storm DrainSysfem inO& 

IC - EarthcnChannel 

ZC - Connrfe Channel 

Barin at 8 8 6  Sf and McDowell. 

Basin st 88th St and McDowell. 

I F  - Concrete Channel 
Vertical Drops. soulhwes, 
Channel from Oak St and Hawes 
Rd Lo MsDowell west of 
Sossaman. Two Basins 

$13,155,497 $1,691,803 $6,881,043 %21,728,343 



Spook Hill ADMS Uudafe July 25,2000 

Flood Control District of Marieopa County WIP # 99989 

FCD 99-43 
MeDowell Rosd Alienment 

Level I Concept Analysis Opinion of Probable Costs 
Option 1A - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 77,771 $311,084 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163 SF 15,345 $2,501,251 

4 Splitter Structures $60,000 EA 5 $300,000 

5 Culverts $310 CY 1,528 $473,680 

6 Basin Excavation $4.00 CY 173,433 $693,733 

SUBTOTAL MAJOR ELEMENTS $4,279,749 

CONTINGENCIES: 
Construction 35% $1,497,912 
Construction Admin 6% $256,785 

TOTAL MAJOR ELEMENTS $6,034,446 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 1,355,990 $1,491,589 

2 Fence $12 LF 24,340 $292,080 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,793,669 

CONTINGENCIES: 
Construction 35% $627,784 
Construction Admin 6% $107,620 

TOTAL ADDITIONAL ELEMENTS $2,529,073 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $293,110 AC 7.79 $2,283,327 

2 Basin Land Acquisition $28,280 AC 14.23 $402,424 

SUBTOTAL LAND ACQUlSlTlON $2,685,751 

CONTINGENCIES : 25% $671,438 

TOTAL LAND ACQUISITION $3,357,189 

TOTAL $11,920,708 



Woodmatel 

Suooh Hill ADMS Uudote July 25,2000 

Flood Control District of Maricopa County WP # 99989 
FCD 99-43 

MeDowell Road Alienment 
Level I Concept Analysis Opinion of Probable Costs 

Option 2A - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $400 CY 53,190 $212,760 

2 Concrete Channel Lining $310 CY 7,959 $2,467,290 

3 Drop Structures $163 SF 4,687 $763,932 

4 Splitter Struchlres $60,000 EA 5 $300,000 

5 Culverts $310 CY 1,526 $473,060 

6 Basin Excavation $4.00 CY 173,433 $693,733 

SUBTOTAL MAJOR ELEMENTS $4,910,775 

CONTINGENCIES: 
Construction 
Construction Admin 6% $294,647 

TOTAL MAJOR ELEMENTS $6,924,193 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Landscaping $1.10 SF 653,400 $718,740 

2 Fence $12 LF 24,340 $292,080 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,020,820 

CONTINGENCIES: 
Construction 35% $357,287 
Construction Admin 6% $61,249 

TOTAL ADDITIONAL ELEMENTS $1,439,356 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $430,940 AC 5.04 52,171,938 

2 Basin Land Acquisition $28,280 AC 14.23 $402,424 

SUBTOTAL LAND ACQUISITION $2,574,362 

CONTINGENCIES : 25% 5643,591 

TOTAL LAND ACQUISITION $3,217,953 

TOTAL $11,581,502 



Soooh Hill ADMS Uodate July 25.2000 

Flood Control District of Maricopa County W P  # 99989 
FCD 99-43 

McDnwell Road Alienment 
Level 1 Concept Analysis Opinion of Probable Costs 

Option 3A - CMP Pipe 

MAJOR ELEMENTS: 

ITEM DESCRIPTION 

I Channel Excavation 
2 Concrete Channel Lining 
3 Drop Struchlres 
4 Splitter Structures 
5 Culverts 
6 Basin Excavation 

7 102" CMP Pipe 
8 9 0  CMP Pipe 
9 6 0  CMPPipe 
10 42" CMP Pipe 

UNIT PRICE 

$4.00 

UNIT 

CY 
CY 
SF 
EA 
CY 
CY 

LF 
LF 
LF 
LF 

QUANTITY 

16,255 
1,708 
2,795 

5 
518 

173,433 

1,000 
5,280 
1,700 
2,140 

AMOUNT 

$65,020 

SUBTOTAL MAJOR ELEMENTS $2,204,366 

CONTINGENCIES: 
Construction 35% $771,528 
Construction Admin 6% $132,262 

TOTAL MAJOR ELEMENTS $3,108,156 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 653,400 $718,740 

2 Fence $12 LF 3,100 $37,200 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $765,940 

CONllNGENCIES: 
Construction 35% $268,079 
Construction Admin 6% $45,956 

TOTAL ADDITIONAL ELEMENTS $1,079,975 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $43,560 AC 2.38 $103,850 

2 Basin Land Acquisition $28,280 AC 14.23 $402,424 

SUBTOTAL LAND ACQUlSlTlON $506,274 

CONTINGENCIES : 25% $126,569 

TOTAL LAND ACQUISITION $632,843 

TOTAL $4,820,974 



S ~ o o k  Hill ADMS Update July 25,2000 

Flood Control District of Maricopa County W/P# 99989 

FCD 9943 
McDowell Road Alienment 

Level I Concept Analysis Opinion of Probable Costs 
Option 1B - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 167,134 $668,536 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Svuch~res $163 SF 20,950 $3,414,801 

4 Splitter Structures $60,000 EA 7 $420,000 

5 Culverts $310 CY 1,689 $523,590 

6 Basin Excavation $4.00 CY 294,433 $1,177,733 

SUBTOTAL MAJOR ELEMENTS $6,204,660 

CON77NGENCIES: 
Construction 35% $2,171,631 
Construction Admin 6% $372,280 

TOTAL MAJOR ELEMENTS $8,748,571 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,124,210 $2,336,631 

2 Fence $12 LF 37,540 $450,480 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $2,797,111 

CONTINGENCIES 
Construction 35% $978,989 
Construction Admin 6% $167,827 

TOTAL ADDITIONAL ELEMENTS $3,943,927 

LAND ACOUISITION: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $247,200 AC 12.58 $3,109,776 

2 Basin Land Acquisition $28,295 AC 23.62 $668,328 

SUBTOTAL LAND ACQUISITION $3,778,104 

CONTINGENCIES : 25% $944,526 

TOTAL LAND ACQUISITION $4,722,630 

TOTAL $17,415,128 



Snook Hill ADMS U~date  July 25,2000 

Flood Control District of Maricopa Cottnty WIP # 99989 

FCD 99-43 
McDowell Road Alienment 

Level I Coneept Analysis Opinion of Probable Costs 
Option ZB- Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRlPllON UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 84,670 $338,680 

2 Concrete Channel Lining $310 CY 12,861 $3,986,910 

3 Drop Stmctures $163 SF 6,757 $l,lO1,310 

6 Basin Excavation $4.00 CY 294,433 $1,177,733 

SUBTOTAL MAJOR ELEMENTS $7,509,163 

CONTINGENCIES: 
Construction 35% $2,628,207 
Consmctlon Admin 6% $450,550 

TOTAL MAJOR ELEMENTS $10,587,920 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Landscaping $1.10 SF 1,089,000 $1,197,900 

2 Fence $12 LF 37,540 $450,480 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,658,380 

CONTINGENCIES: 
Construction 35% $580,433 
Construction Admin 6% $99,503 

TOTAL ADDITIONAL ELEMENTS $2,338,316 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $351,970 AC 8.36 $2,942,469 

2 Basin Land Acquisition $28,295 AC 23.62 $668,328 

SUBTOTAL LAND ACQUISITION $3,610,797 

CONTINGENCIES : 25% $902,699 

TOTAL LAND ACQUISITION $4,513,496 

TOTAL $17,439,732 



Woodmatel 

Spook Hill ADMS Updue 
Flood Control District oiMaricapa County 
FCD 99-43 

July 25,2000 
W P  # 99989 

Option 1C - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 213,923 $855,692 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163 SF 24,796 $4,041,732 

4 Splitter Structures $60,000 EA 7 $420,000 

6 Basin Excavation $4.00 CY 294,433 $1,177,733 

SUBTOTAL MAJOR ELEMENTS $7,237,297 

CONTINGENCIES. 
Construction 35% $2,533,054 
Construction Admin 6% $434,238 

TOTAL MAJOR ELEMENTS $10,204,589 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,383,760 $2,622,136 

2 Fence $12 LF 48,100 $577,200 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDlTlONAL ELEMENTS $3,209,336 

CONTINGENCIES: 
Construction 35% $1,123,268 
Construction Admin 6% $192,560 

TOTAL ADDITIONAL ELEMENTS $4,525,164 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $28,295 AC 23.62 $668,328 

2 Basin Land Acquisition $211,350 AC 17.52 $3,702,852 

SUBTOTAL LAND ACQUISITION $4,371,180 

CONTINGENCIES : 25% $1,092,795 

TOTAL LAND ACQUISITION $5,463,975 

TOTAL $20,193,727 

WV9PPP~q~ecr~199989~SpwkHllIADW U ~ ~ ~ ~ I . ~ ~ P P ~ ~ ~ I , ~ ~ I , I C C C ~ ~ ! ~ ~ ~ ~ ~ ~ ~ M ~ M D D D D D I I  Pmlimiii'y Altamnor<va Cor, Anoiys!s.rls-MI IC Eonhad Chvnnel 



Spook Hill ADMS U~da ie  
Flood Control District of Maricopa County 
FCD 99-43 

MeDowell Rand Alignment 
Level 1 Concept Analysis Opinion of Probable Costs 

Option 2C - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIFTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 11 1,750 $447,000 

2 Concrete Channel Lining $310 CY 16,885 $5,234,350 

3 Drop Stmchlres $163 SF 9,004 $1,467,652 

4 Spliuer Structures $60,000 EA 7 $420,000 

5 Culverts $310 CY 2,383 $738,730 

6 Basin Excavation $4.00 CY 294,433 $1,177,733 

SUBTOTAL MAJOR ELEMENTS $9,485,465 

CONTINGENCIES: 
Construction 35% $3,319,913 
Construction Admin 6% $569,128 

TOTAL MAJOR ELEMENTS $13,374,506 

ADDITIONAL ELEMENTS: 

ITEM DESCRRTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 1,089,000 $1,197,900 

2 Fence $12 LF 48,100 $577,200 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,785,100 

CONTINGENCIES: 
Construction 35% $624,785 
Construction Admin 6% $107,106 

TOTAL ADDITIONAL ELEMENTS $2,516,991 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $286,420 AC 12.26 $3,511,509 

2 Basin Land Acquisition $28,295 AC 23.62 $668,328 

SUBTOTAL LAND ACQUISITION $4,179,837 

CONTINGENCIES : 25% $1,044,959 

TOTAL LAND ACQUISITION $5,224,796 

TOTAL $21,116,293 



Spook Hill ADMS Update July 25,2000 
Flood Conb-ol District of Maricopn County WIP # 99989 
FCD 99-43 

MeDowell Road Alienrnent 
Level I Concept Analysis Opinion of Probable Costs 

Option ID - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 231,815 $927,260 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163 SF 28,286 $4,610,634 

4 Splitter Structures $60,000 EA 5 $300,000 

5 Culverts $310 CY 2,572 $797,320 

6 Basin Excavation $4.00 CY 181,500 $726,000 

SUBTOTAL MAJOR ELEMENTS $7,361,214 

CONTINGENCIES: 

Construction 35% $2,576,425 
Construction Admin 6% $441,673 

TOTAL MAJOR ELEMENTS $10379,312 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 1,924,250 $2,116,675 

2 Fence $12 LF 34,140 $409,680 

3 Utility Relocations $5,000 EA 2 610,000 

SUBTOTAL ADDITIONAL ELEMENTS $2,536,355 

CONTINGENCIES: 
Construction 35% $887,724 
Construction Admin 6% $152,181 

TOTAL ADDITIONAL ELEMENTS $3,576,261 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $408,342 AC 12.75 $5,206,361 

2 Basin Land Acquisition $33,611 AC 14.39 $483,662 

SUBTOTAL LAND ACQUISITION $5,690,023 

CONnNGENCIES : 25% $1,422,506 

TOTAL LAND ACQUISITION $7,112,528 

TOTAL $21,068,101 



S ~ o o k  Hill ADMS U ~ d n f e  July 25,2000 
Flood Control District of Marieopa County WIP # 99989 
FCD 9943 

MeDowell Road Alignment 
Level I Concept Analysis Opinion of Probable Costs 

Option 2D - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 130,907 $523,628 

2 Concrete Channel Lining $310 CY 12,179 $3,775,490 

3 Drop Structures $163 SF 14,971 $2,440,208 

5 Culverts $310 CY 2,103 $651,930 

6 Basin Excavation $4.00 CY 181.500 $726.000 

SUBTOTAL MAlOR ELEMENTS 58,417,256 

CONTINGENCIES: 
Construction 35% 52,946,040 
Construction Admin 6% $505,035 

TOTAL MAJOR ELEMENTS $11,868,331 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

1 Landscaping 51.10 SF 868,850 $955,735 

2 Fence $12 LF 34,140 $409,680 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS 51,375,415 

CONTINGENCIES, 
Construction 35% $481,395 
Construction Admin 6% 582,525 

TOTAL ADDITIONAL ELEMENTS $1,939,335 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $384,502 AC 7.66 $2,945,285 

2 Basin Land Acquisition $33,611 AC 14.39 $483,662 

SUBTOTAL LAND ACQUlSInON $3,428,948 

CONTINGENCIES : 25% $857,237 

TOTAL LAND ACQUISITION $4,286,185 

TOTAL $18,093,850 



Spook Hill ADMS Uudote July 25,2000 

Flood Control District of Maricopa County WE # 99989 
FCD 99-43 

MeDowell Road Alienment 
Lcvel1 Concept Analysis Opinion of Probable Cosb 

Option 1E - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 295,104 $1,180,416 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163 SF 36,012 $5,869,907 

4 Splitter Structures $60,000 EA 5 $300,000 

5 Culverts $310 CY 3,950 $1,224,500 

6 Basin Excavation $4.00 CY 181,500 $726,000 

SUBTOTALMAJOR ELEMENTS $9,300,823 

CONTINGENCIES: 
Consvuction 35% $3,255,288 
Construction Admin 6% $558,049 

TOTAL MAJOR ELEMENTS $13,114,161 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,353,370 $2,588,707 

2 Fence $12 LF 44,700 $536,400 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $3,135,107 

CONTINGEACIES: 
Consvuction 35% $1,097287 
Construction Admin 6% $188,106 

TOTAL ADDITIONAL ELEMENTS $4,420,501 

LAND ACOUISITION: 

ITEM DESCRmTlON UNITPRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $281,087 AC 21.06 $5,919,692 

2 Basin Land Acquisition $33,611 AC 14.39 $483,662 

SUBTOTAL LAND ACQUlSlTION $6,403,355 

CONTINGENCIES : 25% $1,600,839 

TOTAL LAND ACQUISITION $8,004,193 

TOTAL $25,538,855 

Wll999Pr~oictsIP9989-.~p~~kHiIIADMP U~mISpr~o&~~sIC~~ffir~ii~~siMi~Do~o~o~oli Pnlim~noryAliemo!iv# Corr AnaIy~i~.xi~oMcDo,~~ll IE Eonhen Channel 



Woodmatel 

S ~ o o k  Hill ADMS Updme July 25,2000 
Flood Control District of Maricopa County Wm # 99989 
FCD 99-43 

MeDowell Road Alienment 
Level I Concept Analysis Opinion of Probable Costs 

Option 2E - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRlCE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 129,034 $516,136 

2 Concrete Channel Lining $310 CY 17,837 $5,529,470' 

3 Drop Structures $163 SF 10,998 $1,792,658 

4 Splitter Structures $60,000 EA 5 $300,000 

5 Culverts $310 CY 3,010 $933,100 

6 Basin Excavation $4.00 CY 181,500 $726,000 

SUBTOTAL MAJOR ELEMENTS $9,797,364 

CONTINGENCIES: 
Consmction 35% $3,429,077 
Construction Admin 6% $587,842 

TOTAL MAJOR ELEMENTS $13,814,283 

ITEM DESCRJPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 653,400 $718,740 

2 Fence $12 LF 44,700 $536,400 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,265,140 

CONTINGENCIES: 
Construction 35% $442,799 
Consmction Admin 6% $75,908 

TOTAL ADDInONAL ELEMENTS $1,783,847 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $256,532 AC 13.92 $3,570,925 

2 Basin Land Acquisition $33,611 AC 14 39 $483,662 

SUBTOTAL LAND ACQUISITION $4,054,588 

CONTINGENCIES : 25% $1,013,647 

TOTAL LAND ACQUISITION $5,068,235 

TOTAL $20,666,365 



Spook Hill ADMS Update July 25,2000 
Flood Control District of Maricopa County WIT' # 99989 
FCD 99-43 

McDowell Road Alienment 
Level I Concept Analysis Opinion of Probable Costs 

Option I F  - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $400 CY 246,670 $986,680 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Strucmres $163 SF 31,255 $5,094,500 

4 Splitter Struchlres $60,000 EA 5 $300,000 

5 Culverts $310 CY 3,222 $998,820 

6 Basin Excavation $4.00 CY 181,500 $726,000 

SUBTOTAL MAJOR ELEMENTS $8,106,000 

CONTINGENCIES: 
Construction 35% $2,837,100 

Conshuction Admin 6% $486,360 

TOTAL MAJOR ELEMENTS $11,429,460 

ADDITIONAL ELEMENTS: 

ITEM DESCRIFTION UNIT PRICE UNK QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,091,730 $2,300,903 

2 Fence $12 LF 39,260 $471,120 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $2,782,023 

CONTINGENCIES: 
Construction 35% $973,708 
Construction Admin 6% $166,921 

TOTAL ADDITIONAL ELEMENTS $3,922,652 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $273,016 AC 26.75 $7,303,178 

2 Basin Land Acquisition $33,611 AC 14.39 $483,662 

SUBTOTAL LAND ACQUISITION $7,786,840 

CONTINGENCIES : 25% $1,946,710 

TOTAL LAND ACQUISITION $9,733350 

TOTAL $25,085,663 

w.ll999Pmjeos199989-sp~okHiIl ADMp Updpd~elSp~~drhohoIFlC~II~timiIffW~~Dow~II PrrliminawAltemoriue C a t  Analysi~.xls-McDo~~eII IFEorrhhn C h m e l  



SDOOR Hill ADMS Update 
Flood Control District oiMaricopa County 
FCD 99-43 

July 25,2000 

WP # 99989 

. . 
Option 2F - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 110,839 $443,356 

2 Concrete Channel Lining $310 CY 15,382 $4,768,420 

3 Drop Structures $163 SF 12,918 $2,105,634 

4 Splitter Structures $60,000 EA 5 $300,000 

5 Culvens $310 CY 3,183 $986,730 

6 Basin Excavation $4.00 CY 181,500 $726,000 

SUBTOTAL MAJOR ELEMENTS $9,330,140 

CONTINGENCIES: 
Construction 35% $3,265,549 

Constmction Admin 6% $559,808 

TOTAL MAJOR ELEMENTS $13,155,497 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 653,400 $718,740 

2 Fence $12 LF 39,260 $471,120 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,199,860 

COhTWGENCIES: 
Construction 35% $419,951 
Construction Admin 6% $71,992 

TOTAL ADDITIONAL ELEMENTS $1,691,803 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $232,570 AC 21.59 $5,021,186 

2 Basin Land Acquisition $33,610 AC 14.39 $483,648 

SUBTOTAL LAND ACQUlSITION $5,504,834 

CONTINGENCIES : 25% $1,376,209 

TOTAL LAND ACQUISITION $6,881,043 

TOTAL $21,728,343 

,vll999 Projecu199989 - Spook HdIADMP UpdarelSpr~o~he~ulCcI IEl.timorerIMcDov~eN Prelimimp Ai,arnarvr CcrAnalysis.xis-McDowPN 2PCoxrele Channel 
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L a n d  Takes  

McDowell R o a d  O p t i o n  l a  Ear then  C h a n n e l  ,.a Segment 
Take (T, P, Parcel Area Parcel Wldth DepUl of Take Area 

orN) (acres) (ft) Take (ft) (acres) 
Take Area Land Value 

(%) (0) cost ($1 Feature Parcel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

1 Basin 21935027A P 19.28 809 660 9.23 47.86% $385,800 $184,545 $184,545 

10 Basin 219-198K P 3 2 , s  560 330 5.W 15.38% $1,418,300 $217,785 $217,785 

12 Channel 2143%027A P 19.28 1246 51 1.46 7.57% $385,600 $29.176 $29,176 

13 Channel 219-31-004E T 100.00% $16.000 $16,WO 
13 Challnel 219-31-004F T 1WW% $146,500 $148.500 
13 Channel 219-31-004C P 7.81 860 71 1.08 13.77% $169,000 $n,278 $187,778 

Total (ac) 22.02 

Basin (ac) 14.23 

Channel (a=) 7.79 



Land Takes 
McDowell Road Option l a  Concrete Channel • segment 

Take (T, P, Parcel Area Parcel Wldth Depth of Take Area 
Parcel orN) (acres) (*) Take (n) (acres) 

Take Ares Land Value 

I"/.) ($1 cost ($1 Feature 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Chsnnel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 21425031A P 

Channel 219-22-012C P 
Channel 239-22-0128 P 
Channel 21922-023C T 
Channel 21922-023E T 
Channel 21922-022G P 
Channel 219-22-021A P 
Channel 21922-020C P 
Channel 21922-019H P 
Channel 21922-018Q T 
Channel 21922-0181. T 
Channel 21922-0248 T 
Channel 219-22-024D P 

Basin 219-33-027A P 

B a ~ i n  21419.8K P 

Channel 21935027A P 

Channel 219-31-004E T 
Channel 21931404F T 
Channel 219-31-CC4C P 

Total 

Basin 14.23 

Channel 5.04 



Land Takes 
McDowell Road Option I b  Earthen C h a n n e l  

Take IT, P, Parcel Area Parcel Width Depth M Take Area 
or N) (acres) ln) Take (n) (acres) 

Take Area 
(XI Feature Parcel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channd 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Basin 219-33U27A P 19.28 

Basin 219-148K P 32.56 

Channel 219-35027A P 19.28 

Channel 219-31-004E T 
Channel 21431-004F T 
Channel 21931-OMC P 7.81 

Channel 219-24-003M P 4.70 
Channel 219-26003P T 
Channel 21924601H P 37.80 
Channel 21926001Q P 8.90 

Basin 219-24-003N T 9.39 

Channel 219-24003R P 5.00 
Channel 219-24-003V T 



5 Channel 2142P003U T 100.00% $193,500 $193,500 
5 Channel 219-240046 P 10.00 659.68 74 1.12 11.21% $200,000 $22.413 
5 Channel 21424004F T IW.OO% $25.980 $25,980 

Channel 214240040 T 1W.00% $74,020 574.020 $507,829 

Total (ac) 36.20 

Basin (ac) 23.62 

Channel (ac) 12.58 



Land Takes 
McDowell Road Option I b  Concrete Channel 

Segment 
Take (T, P, Parcel Area Parcel Width Depth of Taka Area 

Parcel orN) (acres) (fi) Take (ft) (acres) 
Take Area Land Value 

rw (I) cost($) Feature 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channei 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 21922-012C 
Channel 21922-0128 
Channel 219-22-023C 
Channel 2 1 9 2 2 4 2 3 ~  
Channel 21922422G 
Channel 219-22-021A 
Channel 219-22-020C 
Channel 21922-019H 
Channel 21922-018Q 
Channel 219-22-018L 
Channel 219-22-0248 
Channel 219-22-0240 

1 Basin 21933-027A P 19.28 509 

10 Basin 219198K P 32.56 650 

12 Channel 219-35027A P 19.28 1246 

13 Channel 21431MME T 
13 Channel 219-31MMF T 
13 Channel 21931-004C P 7.81 660 

6 Channel 219-24-W3M P 4.70 330 
6 Channel 21924-003P T 
6 Channel 219-26001~ P 37.90 635 
6 Channel 219-24-001Q P 8.90 625 

5 Channel 219-24-W3R P 5.00 330 



5 Channel 219-24-003V T 100.00% $170,5CQ $170,500 
5 Channel 219-24-003U T 100.00% $193,500 $193,500 
5 Channel 219-24-0040 P 10.00 659.68 53 0.80 6.03% $200.000 $16,053 

Channel 219-24404F T 10000% $25.980 $25,980 
Channel 21424.W4D T 100.00% $74.020 $74.020 $495.391 

Total (ac) 31.98 

Basin (ac) 23.62 

Channel (ac) 8.36 



Land Takes 
McDowell Road Option I c  Earthen Channel 

Take (T, P, Parcel Area Parcel Width Depth of Take Area 
Pareel  or^) (acres) (n) Take (n) (acres) 

Take Area Land Value 
(Yo) ($) cost (5) Feature 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

3a Channel 219-25026J T 
3a Channel 219-250298 P 2.62 198 71 0.32 
3a Channel 219-25029C P 1.88 132 71 0.22 
3a Channel 21425030A P 2.34 165 71 0.27 
3a Channel 219-25031A P 2.35 165 71 0.27 

3b Channel 219-22-OlZC P 2.35 165 75 0.26 
3b Channel 219-22-0128 P 2.35 165 75 0.28 
3b Channel 219-22-023C T 
3b Channel 219-22-023E T 
3b Channel 219-22-022G P 2.03 305 75 0.53 
3b Channel 21922-021A P 4.20 330 75 0.57 
3b Channel 219-22-020C P 4.46 420 75 0.72 
3b Channel 219-22-019H P 1.81 190 75 0.33 
3b Channel 219-22-018Q T 
3b Channel 219-22-018L T 
3b Channel 219-22-0248 T 
3b Channel 219-22-024D P 1.89 130 

1 Basin 21W3-027A P 19.26 609 

10 Basin 219-148K P 32.56 660 

12 Channel 219-33-027A P 19.28 1246 

13 Channel 21931-004E T 
13 Channel 219-31-004F T 
13 Channel 219-31-OMC P 7.81 660 

6 Channel 219-24-003M P 4.70 330 
6 Channel 219-24-W3P T 
6 Channel 21924-00lH P 37.90 635 
6 Channel 219-24001Q P 6.90 625 

7 Basin 219-24003N T 9.39 620 

5 Channel 2 1 9 - 2 4 ~ 3 ~  P 5.00 330 



5 Channel 21424603V T 
5 Channel 21826003U T 
5 Channel 219-24-0040 P 

Channel 219260MF T 
Channel 21424-OMD T 

Channel 21421-88 P 
Channel 21421-198 T 
Channel 219-21-17C T 
Channel 21921-15 P 
Channel 21421-13 P 
Channel 21421-118 P 
Channel 219-21-1OC P 

Channel 21420.4 P 
Channel 214203 P 
Channel 219-202H P 
Channel 219-2020 P 

Channel 214202G P 680 94 1.47 24.04% $91.500 $21.997 $21.997 

Total (ac) 41.14 $4.371.361 



Land Takes 
McDowell Road Option 'lc Concrete Channel 

1 
Feature Parcel 

.ake (T, P, Parrel Area Parcel Width Depth d Take Area 
OIN) (acres) I*) Take (fl) (acres) 

Take Area Land Value 
("/I I$) cost  (S) 

Channel 219-24-046 
Channel 219-24-049 
Channel 219-24-050 
Channel 21924-051 
Channel 219-24-052 
Channel 219-24-053 
Channel 21424-054 
Channel 219-24-055 
Channel 21924-056 
Channel 219-24-057 
Channel 21924056 
Channel 219-24-056 
Channel 219-24-060 

Channel 219-23-0250 
Channel 219-23-026E 
Channel 219-23-0276 
Channel 219-23-027D 
Channel 2192P027B 
Channel 219-23-026L 
Channel 219-23-0281.1 
Channel 219-23-028E 
Channel 219250285 
Channel 219234298 
Channel 219-23-029C 
Channel 219-23430A 
Channel 21423431A 

Channel 21922012C 
Channel 219-22-0128 
Channel 219-22.023~ 
Channel 219-22-023E 
Channel 219-22-0226 
Channel 21922-021A 
Channel 219-22-020C 
Channel 219-22-019H 
Channel 219-22-018Q 
Channel 219-22-018L 
Channel 219-22.0248 
Channel 219-22.024~ 

Basin 21935027A P 19.28 609 

Basin 219198K P 32.56 660 

Channel 21935027A P 19)s 1246 

Channel 21931-WE T 
Channel 21431-004F T 
Channel 219-31-004C P 7.81 660 

Channel 219-24-003M P 4.70 330 
Channel 219-24-003P T 
Channel 21924d01H P 37.90 635 
Channel 219-24-001Q P 6.90 625 

Basin 219-24-003N T 9.39 620 

Channel 219-24-W3R P 5.00 330 



5 Channel 21524W3V T 
5 Channel 21926W3U T 
5 Channel 219-24-0040 P 

Channel 21924004F T 
Channel 219-24-004D T 

Channel 219-24618 N 
Channel 21924017 N 
Channel 21924-016 N 
Channel 219-24-015 N 
Channel 21924-014 N 
Channel 21924013 N 
Channel 21924-012 N 
Channel 21924-066 N 
Channel 219-24-065 N 
Channel 21924-OM N 
Channel 21924-063 N 
Channel 21924062 N 
Channel 21924061 N 

Channel 21?-21-88 P 
Channel 21921-198 T 
Channel 21921-17C T 
Channel 21921-15 P 
Channel 21921-13 P 
Channel 219-21-118 P 
Channel 21921-10C P 

Channel 21920-4 P 
Channel 21e-203 P 
Channel 219-20.2H P 
Channel 219-2026 P 

Channel 21920.20 P 

Total (ac] 



Land Takes 
McDowell Road Option i d  Earthen Channel 

Take (T, P, Parcel Area Parcel Width Depth of Take Area Take Area Land Value 
Feature Parcel orN) (acres) (n) Take (fl) (acres) (70) I$) Cost ($) 

Channel 219-24-048 T 
Channel 219-24-049 T 
Channel 219-24-050 T 
Channel 219-24-051 T 
Channel 219-24-052 T 
Channel 219-24-053 T 
Channel 219-24-054 T 
Channel 219-24-055 T 
Channel 219-24-056 T 
Channel 219-24-057 T 
Channel 219-24-056 T 
Channel 219-24-059 T 
mannel 219-24-060 T 

Channel 219-250250 
Channel 21925026E 
Channel 219250270 
Channel 219-25027D 
Channel 219250278 
Channel 214250281. 
Channel 219-23428N 
Channel 21925028E 
Channel 21923428J 
Channel 219-250298 
Channel 2192362% 
Channel 219-25030A 
Channel 21425031A 

Channel 219-22-012C P 2.35 ,165 127 0.48 20.47% $70.200 $14,370 
Channel 219-22-0128 P 2.35 165 127 0.48 20.47% $150,000 $30,706 
Channel 21922-023C T 100.00% $127.000 $127.MK) 
Channel 219-22-023E T l W W %  $156.500 $156,500 
Channel 219-22-0220 P 2.03 305 127 0.89 43.80% $104,500 $45.776 
Channel 21922-021A P 4.20 330 127 0.96 22.91% $111,500 $25.542 
Channel 219.22420C P 4.48 420 127 1.22 27.33% $89,560 $24,479 
Channel 21922018H P 1.81 190 127 0.55 30.60% $63,000 $19,281 
Channel 219-22-018Q T 100.00% $122.500 $122,500 
Channel 219-22-018L T 100.00% $124,500 $124.500 
Channel 219-22-0248 T 100.00% $61.000 $61,000 
Channel 219.22-024D P 1.89 130 127 0.38 20.05% $216,000 $43,316 $794,971 

Channel 219-31-004E T 100.00% $16,000 $16.000 
Channel 219-31-004F T lOO.GQ% $148,500 $148,500 
Channel 219-31.004~ P 7.81 660 72 1.09 13.97% $169,000 $23.606 $188,106 

Channel 219-24-003M P 4.70 330 45 0.34 7.25% $322.000 $23,356 
Channel 219-24d03P T 100.00% $193.500 $193,500 
Channel 219-24-001H P 37.90 635 45 0.66 1.7356 $720,000 $12.462 
Channel 219-24-0010 P 8.90 625 45 0.65 7.25% $256.500 $18.608 $247.926 

Basin 21924-003N T 9.39 620 660 9.39 100.00% $266,000 $266.000 $286.000 

Channel 219-24-003R P 5.04 330 74 0.56 H.21% $191.000 $21,415 
Channel 21924-W3V T 100.00% $170,500 $170,500 
Channel 21924-WU T I W . W  S193.5W $193,500 
Channel 219-24-0046 P 10.m 659.68 74 1.12 11.21% $200,000 $22.413 
Channel 219-24-004F T lW.OO% $25.980 $25,980 



5 Channel 219-24-0MD T 

Total (ac) 27.14 



Land Takes 

McDowell Road Option Id Conc :rete Channel • Segment 
TakelT, P, Parcel Area Panel Width 

Feature Panel orN) (acres) IR) 
Depth of Take Area Take Area Land Value 
Take (it) (acres) i%) (9) Cost($) 

Channel 21424048 N 
Channel 219-24-049 N 
Channel 21424050 N 
Channel 21424051 N 
Channei 21426052 N 
Channel 219-24-053 N 
Channel 21424054 N 
Channel 21424-055 N 
Channel 24424056 N 
Channel 21424-057 N 
Channel 21424-058 N 
Channel 21424059 N 
Channel 21424-060 N 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Chsnnel 
Channel 
Channel 
Channel 
Channel 

Channel 21422-012C 
Channel 214.22-0128 
Channel 21422-023C 
Channel 214-22-023E 
Channel 219-22-0220 
Channel 219-22-02lA 
Channel 21422-020C 
Channel 21S22-019H 
Channel 21422-018Q 
Channel 21422-018L 
Channel 219-22-0248 
Channel 21422-0240 

Basin 2141MK P 32.56 660 

Channel 219-3-W4E T 
Channel 219-31-004F T 
Channel 219.31-W4C P 7.61 660 

Channel 21424003M P 4.70 330 
Channel 219-24-003P T 
Channel 21424-001H P 37.90 635 
Channel 21424W1Q P 8.90 625 

Basin 21424-003N T 9.39 620 

Channel 21424MUR P 5.00 330 
Channel 219-24-003V T 
Channel 21424-003U T 
Channel 219-24-0040 P 10.W 659.68 
Channel 21424WF T 



5 Channel 219-24-W4D T 

Total (ac) 22.05 



Land Takes 
M c D o w e l l  Road O p t i o n  l e  Ear then  C h a n n e l  

Take (T, P, Panel Area Panel Width Depth of Take Area 
or N) (acres) (n) Take (ft) (acres) 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

Take Area Land Value 
?lo) (I) cost 15) Feature Parcel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Chsnnel 
Channel 
Channel 
Channel 
Channel 
Channel 

Basin 

Channel 

Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 



5 Channel 219-24-0040 T 

Channel 21921-88 P 
Channel 21921-198 T 

8a Channel 21921-17C T 
8a Channel 21921-15 P 
8a Channel 21921-13 P 
8a Channel 21921-118 P 
8a Channel 21921-10C P 

86 Channel 219204 P 
8b Channel 214203 P 
86 Channel 219-202H P 
8b Channel 2192020 P 

8c Channel 219.20-20 P 

Total (a=) 



Land Takes 
McDowe l l  Road Option i e  Concrete Channel 

Take (1, P, Panel  Area Parcel Wldth Depth of Take Area 
orN) (acres) (n) Take (fl) (acres) 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Take Area Land Value 
(?'4 ($1 cost  ($1 

000% $232.000 $0 
0.00% $279,500 $0 
0.00% $52.000 $0 
0.00% $52,000 $0 
0.00% $62,000 $0 
0.00% $254.500 $0 
0.00% $62.000 $0 
0.00% $62.000 $0 
OOWY $65.004 $0 
0.00% $264.000 $0 
0.00% $268,500 $0 
0.00% $52.000 $0 
0.00% $305,000 $0 

Segment 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Feature 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channsi 
Channel 
Channel 
Channel 
Channel 
Channel 

Parcel 
21 924-048 
21924449 
21924-050 
21924-051 
219-24-052 
21924-053 
21924054 
21926055 
219-24-056 
219-24-057 
21926058 
21924-059 
21924-060 

Channel 21923-0250 
Channel 21423-026E 
Channel 219-234270 
Channel 219-23-0270 
Channel 219234278 
Channel 219.23-028L 
Channel 21425028N 
Channel 21923428E 
Channel 219-23428J 
Channel 21923-0298 
Channel 21923-029C 
Channel 21923-030A 
Channel 21925031A 

3b Channel 21922-012C P 2.35 165 66 0.25 
3b Channel 21922-0128 P 235 165 66 0.25 
3b Channel 21922-023C T 

Channel 21922-023E T 
Channel 21922-0226 P 2 03 305 66 0 46 ~ ~ .. .. 

3b Channel 21922421A P 4.20 330 66 0.50 
3b Channel 21922-02012 P 4 48 420 66 0.64 
3b Channel 21922-019H P 1 8 1  190 66 0.29 
3b Channel 219-22-0180 T 
3b Channel 21922-018L T 
3b Channel 21922-0248 T 
3b Channel 21922-0240 P 1.89 130 66 0.20 

Basin 219-19-8K P 

Channel 21433-027A P 

Channel 214314Q4E T 
Channel 21931-004F T 
Channel 219-31-WC P 

Channel 21926003M P 
Channel 21424a03P T 
Channel 2192600lH P 
Channel 21924-0010 P 

Channel 21924-003~ P 
Channel 21924-W3V T 
Channel 21926W3U T 
Channel 21924-W4G P 
Channel 21924-W4F T 
Channel 21924-WD T 



Channel 21921-88 
Channel 21921-198 
Channel 21921-17C 
Channel 21921-15 
Channel 21921-13 
Channel 21921-118 
Channel 219-21-l0C 

Channel 219204 
Channel 21920-3 
Channel 21920.2H 
Channel 21920.2G 

Channel 21920.2G 

40.4 

40.4 
40.4 
40.4 
40.4 

45 
45 
45 
45 

56 

Total (ac) 



Land Takes 
McDowell Road Option I f  Earthen Channel 

Take IT, P, Parcel Area Parcel Wldlh Depth of Take Area 
Parcel or N) (acres) {fib Take (it) (acres) 

Take Area Land Value 
1%) 6) c o a  ($1 Feature 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 219-22-012C 
Channel 219-22-0128 
Channel 21922-023C 
Channel 219-22623E 
Channel 219-22-0226 
Channel 219-22-021A 
Channel 219-22-020C 
Channel 219-22-019H 
Channel 219-22-018Q 
Channel 219-22-018L 
Channel 219-22-0248 
Channel 219-22-024D 

20.47% $70.200 $14.370 
20.47% $150,000 $30.706 
10000% $127 000 5127 nnn 

Channel 21935027A P 19.28 

Channel ZI(M1-004E T 
Channel 219.31604F T 
Channel 219.31-004C P 7.81 

Channel 219-24-003M P 4.70 
Channel 219-24-OD3P T 
Channel 21526001H P 37.90 
Channel 219-24-m1Q P 8.90 

Basin 219-24-003N T 9.39 

Channel 219-24-003R P 5.00 
Channel 219-24-OD3V T 
Channel 219-24-003U T 



Channel 219-24.WG P 
Channel 219-24WF T 
Channel 219-26WD T 

Channel 219256F T 
Channel 219-23-6D T 
Channel 21P256C T 
Channel 219.2MD P 
Channel 21423-58 P 
Channel 219-23-110 P 
Channel 219.2513C T 
Channel 219-2S14D T 
Channel 21923-146 T 
Channel 219-23-14H T 
Channel 219-2316F T 
Channel 219-23-18C P 
Channel 219-23-17A P 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Total (ac) 41.15 



Land Takes 
McDowe l l  Road O p t i o n  I f  Concre te  Channe l  

Take IT. P, Parcel Area Parsel Wldth Depth of Take Area Take Area Land Value 
Feature Parcel or N) (acres) (n) Take (n) (acres) (%) ($) Cost ($1 

Channel 219-24-048 N 
Channel 219-24049 N 
Channel 219-24-050 N 
Channel 219-24051 N 
Channel 219-24-052 N 
Channel 219.24053 N 
Channel 21424054 N 
Channel 219-24055 N 
Channel 219-24-056 N 
Channel 219-24-057 N 
Channel 219-24-058 N 
Channel 219-24-059 N 
Channel 219-4660 N 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 219-22-012C P 2.35 
Channel 21922-0128 P 2.35 
Channel 219-22423C T 
Channel 219-22-023E T 
Channel 219-22-0220 P 2.03 
Channel 219-22421A P 4.20 
Channel 219-22-MOC P 4.48 
Channel 219-22-019H P 1.61 
Channel 219-22-018Q T 
Channel 21422-018L T 
Channel 219-22-0248 T 
Channel 219-22-0240 P 1.89 

Channel Zl(W3-027A P 1928 1246 51 1 46 7.57% $385.600 $29,176 529.176 

Channel 219-31-004E T 100.00% $16.000 $16,WO 
Channel 219-31-004F T 100.00% $148.500 $148,500 
Channel 21931-W4C P 7.81 660 72 1.09 13.97% $169,000 523.606 $188.106 

Channel 219-24-W3M P 4.70 330 36 0.27 5.80% $322,000 $18,685 
Channel 219-24-W3P T 100.00% $193.500 $193.500 
Channel 219-24-001H P 37.90 635 36 0.52 1.38% $720,000 59.970 
Channel 219-24MllQ P 8.90 625 36 0.52 5.80% $256.500 $14,886 $237,041 

Channel 219-24-003R P 5.00 330 53 0.40 8.03% $191,000 $15,338 
Channel 219-24-003V T 100.00% $170,500 $170,500 
Channel 219-26003U T 100.00% $193,500 $193.500 



Channel 219-24-0040 P 
Channel 219-24WF T 
Channel 219240MD T 

Channel 219-23-6F T 
Channel 219-%6D T 
Channel 219-23-6C T 
Channel 219-2%5D P 
Channel 219-23-56 P 
Channel 219-23-11D P 
Channel 21923-130 T 
Channel 219.23-14D T 
Channel 219-25140 T 
Channel 21Q2P14H T 
Channel 219-2516F T 
Channel 21923-16C P 
Channel 2192517A P 

Channel 21922-14E P 
Channel 21922.15 P 
Channel 219-22-138 T 
Channel 219-22-13A T 
Channel 219-22-108 P 
Channel 219-22-21A P 
Channel 21922-20C P 
Channel 219-22-19H T 
Channel 21922.180 T 
Channel 219-22-18L T 
Channel 21922.248 T 
Channel 219-22-240 T 

Total (ac) 



Land Takes 
McDowe l l  Road Option I b  Earthen Channel Pa- MI Diversion in Place 

Take (T, P, Parcel Area Parcel Width Depth of Take Area Take Area LandVslue 
Parcel or N) (acres) (R) Taks (R) (acre*) I%) (I) cost ($) 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channd 
Channel 
Channel 
Channd 
Channel 
Channsl 
Channd 

Channel 
Channel 
Channel 
Channel 
Cnannel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Channel 21922012C P 2.35 165 97 0.37 15MVo $70.200 $10.976 
Channel 215220128 P 2.35 165 97 0.37 15.64% $150,000 $23.453 
Channel 219-22023C T 10000% $127.000 $127.000 
Channel 219-22-023E T 10000% $156.500 $156.500 
Channel 219-ZZ022G P 2.03 305 97 0.68 33.46% $104.500 $34.983 
Channel 219-22-021A P 4.20 330 97 0.73 1750% $111,5W $19,506 
Channel 219-22-020C P 4.48 420 97 0.94 20.86% $69.560 $18.697 
Channel 21522019H P 1.81 190 97 0.42 23.36% $83,000 $14.726 
Channel 219-220180 T 100.00% $122.500 $122,500 
Channel 219-22018L T lW.OO% $124.500 $124,500 
Channel 219-22-0248 T l o o w %  s 1 . 0 ~  $61,000 
Channel 219.224240 P 1.89 130 97 0.29 15.32% $216.000 $33.084 $746,907 

Basin 21933027A P 

Basin 219-19nK P 

Channel 219-33-027A P 

Channsl 2 1 9 - 3 1 a E  T 
Channel 21M1-004F T 
Channel 210-31004C P 

Channel 21524003M P 
Channel 219.24003P T 
Channd 219-24001H P 
Channel 219-240010 P 

Channel 219-24403R P 
Channel 219-24-003V T 
Channel 219-24003U T 
Channel 219.24-0040 P 
Channel 21424404F T 
Channel 219-24-0040 T 

Total (ac) 35.27 

Barln (ac) 23.62 

Channel (ac) 11.65 



Land Takes 
McDowe l l  Road Option l b  Concrete Channe l  Pass Mt Dlvers lon  in Place 

~ a k e  (T, P, ~ a r c e l ~ r e a  Parcel Width Depth of Take ~ r e a  Take ~ r e a   andv value 
parcei or N) (acres) (n)  take(^) (acres) 1%) $ 1  CoStc*) 

2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channd 
2 Channel 
2 Channel 
2 Channd 
2 Channel 

3a channel 
3a Channel 
38 Channel 
3a Channel 
3a Channel 
3a channel 
3a Channel 
38 Channel 
3a Channel 
38 Channel 
3a Channel 
3a WBnnel 
3a Channel 

3b Channel 218.22-012C P 2.35 165 60 0.23 9.87% $70.200 $6.789 
Channel 219-22-0128 P 
Channel 219.22.023C T 
Channel 21422023E T 
Channel 219-22-022G P 
Channel 219-22-021A P 
Channel 219-22020C P 
Channel 219-22-019H P 
Channd 21422-018Q T 
C h a m l  21522018L T 
Channel 219-a-0248 T 
Channd 219-226240 P 

Channel 219-33027A P 

Channel 219-31WE T 
Channel 21831-004F T 
Channel 21931-W4C P 

Channel 219-24.WiiM P 
Channel 21424003P T 
Channel 21424601H P 
Channel 219-24-001Q P 

5 Channel 219.2440317 P 5.W 330 
5 Channel 21424.W3V T 
5 Channel 219-24-00311 T 
5 Channel 219-24.0040 P l oo0  65988 
5 Channel 21424a04F T 
5 Channel 219-24.W40 T 

Total (ac) 

Basin lac) 





Land Takes 
McDowell Road Option Ic Earthen Channel Pass Mt Divers ion  In Place 

Take (T, P, Parcel Area Parcel Depth of Take Area Take Ares Land value 
Segment Feature Parcel orN) (acres) Wdth (R) Take IR) (acres) 1%) 1%) mStl$) 

2 UMwI 21%-2&@40 N 
2 ' Channel 218.24049 N 
2 Channel 219-24050 N 
2 Channel 219.24051 N 
2 Channel 219-24-052 N 
2 Channel 21824453 N 
2 Channel 219-24-054 N 
2 Channel 21524055 N 
2 Channel 219-24055 N 
2 Channel 21944057 N 
2 Channel 219-24-058 N 
2 Channel 219-24-ffi9 N 
2 Channel 219-24460 N 

3a Channel 218234250 T 100.00% $138,000 $138POO 
3a Channel 219-23026E P 4.70 330 74 055 11.93% $438,109 $52.375 
3a Channel 219-no270 T 1 ~ 0 0 %  $180.500 $180.500 
38 Channel 219-23-0270 T 100.00% $154,000 $154.000 
3a Channel 219-230278 P 4.70 330 74 0.58 11.93% $187.500 $22.385 
3a Channel 218-23-028~ T ~OO.W% S1B0.500 $180.500 
3a Channel 219-25028N T 100.00% $208,690 $206.590 
38 Channel 219-23-028~ T 1 ~ 0 0 %  $179.000 $179.WO 
3a Channel 218-23-M8J 1 100.00% f179,WO $179.W 
3a Channel 219-23-0298 P 2.82 198 74 0.34 11.83% $158,500 $18,905 
3a Channel 219-23-329C P 1.88 132 74 0.22 11.83% $64,500 $7,693 
3s Channel 21823-030A P 2.34 165 74 0.28 11.98% $172.500 $20.663 
3a Channel 21823431A P 2.35 185 74 0.28 1193% $134,500 $16.043 $1,357,738 

Channel 
Charnel 
Channel 
Channel 
Channel 
Channel 
Channel 
ChBnnel 
Channel 
Channel 
Channel 
Channel 

Basin 21833.027A P 

Basin 219-laaK P 

Channel 21933-027A P 

Channel 21631.W4E T 
Channel 21931-WF T 
Channel 21831-W4C P 

Channsl 219-24003M P 
Channel 219.24003~ T 
Channel 218.24-001~ P 
Channel 219-26001Q P 

Channel 21824-003R P 
Channel 219-24mV T 
Channel 219-24003U T 
Channel 219-24004G P 
Channel 218-24mF T 
Channel 219-24-0040 T 

Channel 218.2158 P 
Channel 21821-188 T 
Channel 219.21-17C T 
Channel 218-21-15 P 
Channel 219-21-13 P 



8a Channel 219.21-118 P 2.14 305 56 0.39 1836% $187,500 $34.419 
88 Channel 21%21-10C P 2.14 305 56 0.39 18.36% $197.0W $36.163 $560.932 

:: Channel 219204 P 20.00 SM 61 0.92 4.62% S3W.000 $13.864 
Channel 21920-3 P 20.00 660 61 0.92 462% $ 3 ~ . 0 ~  $13.864 

8b Channel 219202H P 3 W 426.43 61 0.80 1991% $157.500 $31.351 
6b Channel 21920-26 P 610 214.5 61 0.30 4.92% $91,500 $4.503 $63.581 

8C Channd 21920-26 P 6.10 660 61 1.26 20.72% $91.500 $18.955 $18.955 

Told lac) 40.89 

Basin (ac) 23.62 

ChennN (a=) 17.27 



Segment Feature 

2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channel 
2 Channd 
2 Channel 

Land Takes 
McDowel l  Road Opt ion  l c  Concrete Channel Pass M t  Diversion in Place 

Take IT. P, Parcel Ares Parcel Depth of Take Area Take Area Landvalue 
Parcel or N) (acres) Wdth (R) Take (n) (acres) R) (1) Cost($) 

38 Channel 219-23025G T 1OO.W% $138.000 $138,000 
3a Channel 219-23-026E P 4.70 330 44 0.33 7.09% $439.109 $31.142 
3a Channel 219-23-0270 T 1OO.W% $188.500 $180,500 
38 Channd 219-230270 T 100.W% $154,wo 1154.W 
38 Chamel 219230278 P 4.70 330 44 0.33 7.09% $187,500 $13,298 
3a Channel 219-230281. T 1 W W %  $180.500 $180,5W 
3a Channel 21825028N T 100.W% $208.690 $208.880 
38 Channel 21825028E T lOOW9b $179,000 $178.WO 
3a Channel 21a23028J T 100.w% $179,000 $179.WO 
3a Channel 218230298 P 2.82 198 44 0.20 7.08% $158,530 $11.241 
3a Channel 219-23-02% P 1.88 132 44 0.13 7.09% SM.5W $4.674 
3a Channel 21823030A P 2.34 185 44 0.17 7.12% $172,500 $12,286 
3a Channel 21823031A P 2.35 165 44 017 7.09% $134.500 $9.539 $1,301,771 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Chamel 
Channd 

12 Channel 21833-027A P 19.28 1246 38 1.03 5.34% $385.600 $20.595 $20.595 

13 Channel 21831.W4E T 1 W W %  S14WO $16.WO 
13 Channd 21931-004F T 10000% $148.500 $148.500 
13 Channel 21831M14C P 7.81 6M) 42 0.64 8.15% $169.000 $13,770 $178.270 

6 Channel 219-240WM P 4.70 330 36 0.27 5.80% 1322,WO $18.685 
6 Channel 219-24003~ T 1W.WYo $193.550 $193,500 
6 Channel 219-24001H P 37.80 635 38 052 1.38% $720,WO $9,970 
6 Channel 219-244019 P 8.80 625 36 052 5.80% f256.W $14.886 $237.041 

5 Channel 219-24-W3R P 5.00 330 
5 Channd 21824003V T 
5 Channel 219-zwu T 
5 Channel 21824004G P 10.00 859.68 
5 Channd 219-24mF T 
5 Channel 21424a04D T 

4 Channel 219-24-018 N 
4 Channel 218.24017 N 
4 Channel 21826016 N 
4 Channel 219.24415 N 
4 Channel 219.24014 N 



il Channel 219-24-013 N 
4 Channel 219.24012 N 

Channel 219-26066 N 
4 0 1 Channel 219-24-065 N 

Ch~nnsl 219-24-WM N 
Channel 219-24-063 N 

4 Channel 219.24662 N 
4 Channel 219-24.N~ N 

8a Channel 21821-88 P 2.25 297 39 0.27 11.52% $104.500 $12.350 
58 Channsl 219-21-198 T lOO.W% $249,000 $249.000 
8.9 Cham1 21921-17C T 100.00% $192,5W $192.500 
8a Channel 219-21-15 P 2.27 300 38 0.27 11.82% $80,500 $4512 
8a Channel 219-21-13 P 4 41 630 39 0.56 12.79% $204.m $26.086 
8a cnannel 219-21-118 P 2.14 305 39 0.27 12.78% $187.500 $23.970 
8a Chsnnel 21921-10C P 2 14 305 39 027 1278% $197,000 $25,185 $538,604 

8b Channel 219-204 P 20.00 680 40 0.61 3.03% $300,000 $9.091 
8b Channel 218203 P 20.00 560 40 061 3.03% $300.000 $9,091 
8b Channel 219-20.2H P 3.00 426.43 40 0.39 13.05% $157.500 $20.558 
8b Channel 219-20-20 P 6.10 214.5 40 020 3.23% $91,5W $2.953 $41.692 

8C Chsnnel 219-2&2G P 6 10 680 47 0.73 12.02% $91,5W $14998 $10.998 

Tots1 (sc) 35.06 

Basin (ac) 23.82 

Channel (a=) 11.44 



Land Takes 
McDowel l  Road Opt ion  l d  Earthen Channel Pass is Diversion in Place 

Take (T, P, Parcel Area Parcel Deplh of Take Area Take Area Landvalue 
Segment Feature Parcel or N) (acres) Width (R) Take (R) (acres) 1%) (I) Cost($) 

2 Channel 21924448 T 
2 Channel 219-24-049 T 
2 Channel 219.24-050 T 
2 Channel 219-24451 T 
2 Channel 219.24~052 T 
2 Channel 219-24.053 T 
2 Channel 219-24-054 T 
2 Channel 219-24-055 T 
2 Channel 219-24-056 T 
2 Channsl 219-24-057 T 
2 Channel 219.24~056 T 
2 Channel 219-24459 T 
2 Channel 21924080 T 

3a Channel 219-23-025G T 
38 Channel 219-23.026~ P 
3a Channel 219-23427G T 
38 Channel 21823.0270 T 
3a Channel 219-23-0278 P 
3.3 Channel 21823428L T 
3a Channel 219-23428~ T 
38 Channel 219-23028E T 
3a Channel 219-23028J T 
3a Ulannsl 219.230298 P 
3a Channel 21823-029~ P 
3a Channel 21523-030~ P 
3a Channel 219-23-031A P 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

10 Basin 219-19~6~ P 32.55 660 33(1 5.00 15.36% 11.418.300 $217.798 $217,798 

1 Channel 21931-004E T 100.00% $16,000 $16,000 
1 Channel 21831-0wF T l W W %  $148.500 $148.500 
1 Channel 21931.004C P 7.81 660 72 1.09 13.97% $169PW $23,606 $166.106 

6 Channel 21824-WJM P 4.70 330 45 0.34 725% $329000 Ij139V1 
6 Channel 219-24603P T 10000% $193.500 $193.500 
6 Channel 21524001H P 37.90 835 45 0.66 1.73% $720,000 $12,462 
6 Channel 218246010 P B6.3 825 45 0.65 7.25% $256.500 $18.808 $247,926 

Channd 219-24403R P 
Channel 21424403V T 
Channel 21824-WOU T 
Channel 219-24-0wG P 
Channel 21824-004F T 
Channel 219-24-004D T 

Total (sc) 25.34 

Basin (ac) 14.39 

Channel (ac) 10.85 



Lsnd Takes 
McDowel l  Road Option I d  Concrete Channel Pass Mt Dlvers lon  in Place 

Take IT, P, Parcel Area Parre1 Depth or Take Area Take Area Lsnd value 
Segment Feature Parcel or N) (acres) Wldlh (R) Take (R) (acres) (%) ($1 Cat($) 

2 Channel 219-24.046 N 000% $232000 $0 
2 Channel 219-24.049 N 
2 Channel 21426050 N 
2 Channel 219-24.051 N 
2 Channel 219.24.052 N 
2 Channel 219-24.053 N 
2 Channel 219-24.054 N 
2 Channel 219-24.055 N 
2 Channel 219.24-056 N 
2 Channei 21824.057 N 
2 Channel 219-24.058 N 
2 Channel 219-24-059 N 
2 Channel 210-2&W0 N 

Channel 
Channel 
Channel 
Channsl 
Channel 
Channel 
Channel 
ChanneJ 
Ch& 
Channd 
Channsl 
Channel 
Channel 

Channel 219-22-020C 
Channal 21822-019H 
Chsnnei 21822.0180 
Channel 21922-018L 
Channel 219-22-0248 
Channel 219-22-0240 

1 Channel 219-31-004E T IO(IW% $16.000 $ 1 6 . ~ 0  
1 Channel 2193%-004F T 1 0 ~ 0 0 %  $148.500 $148.500 
1 Channel 218-31-OMC P 7 81 66n 44 0.67 8.54% $169,000 $14,426 $178.926 

6 Channsl 21824dOJM P 4.70 330 36 a 2 7  5.80% 1322,WO $18.685 
e Channel 2182u03P T 100.00% $193.500 $193.SW 
6 Channel 2 1 8 2 W l H  P 37.80 635 36 0.52 1.38% $720,000 $9.970 
6 Channel 218244010 P 6 90 625 36 0.52 5.60% SZ56.5W $14.888 $237.M1 

5 Channel 2 1 S 2 W 3 R  P 5.00 330 53 040 6.03% $lSl.WO $15.338 
5 Channel 21424003V T l W 0 0 %  $170,500 $170,500 
5 Channel 21824a03U T lW.W% $193,600 $193.5W 
5 Channel 21424004G P 10.00 659.68 53 0.80 8.03% $200,000 $16,053 
5 Channsl 219-24604F T 100.00% $24960 $25,960 
5 Channel 21824604D T lOO.W% $74,020 $74.020 $495,391 

Total (ac) 21.26 

Basin lac) 14.39 

Channel lac) 6.87 



Spook HiIIADMP Update 

Flood Control Disniet of Maricopa County 

FCD 9943 

July 26,2000 

WP# 99989 

Table 1 
McDowell R o a d  Alignment with Pass  Mounta in  Diversion 

Level I Concept Analysis Opinion of Probable Costs 

I Option I 
I No. 

I B  . Eanhen Channel 

Alternate Description 

Trapezoidal Earthen Channel with Vertical 
Drops. No Storm Drain in Oak Street west of 
Hawes Road. Three Basins. 

2B - Concrete Channel Trapewidal Concrete Channel with Venieal 
Drops. No Storm Drain in Oak Sbeet west of 
Hawes Road. Three Basins. 

IC -  arth hen Channel 

Opinion of Probable Cosu Including Contingencies 
I I Land 

Trapezoidal Earthen Channel with Vertical 
Drops. Storm Drain in Oak St and McDowelt 
Rd. Three Basins. 

2C - Concrete Channel 

- 

ID - EarUlen Channel 

2~ concrete channel 

Major Additional Acquisitions 

Trapezoidal Concrete Channel with Vertical 
Drops. Storm Drain in Oak St and McDowell 
Rd. Three Basins. 

Trapezoidal Earthen Channel with Vertical 
Drops. No Storm Drain in Oak Sweet west of 
Hawes Road. No Basin at 88th St and 
McDowell. Two Basins. 

Trapezoidal Concrete Channel with Venieal 
Drops. No Storm Drain in Oak Street west of 
Hawes Road. No Basin at 88th St and 
MeDowell. Two Basins. 



Spook Hill ADMS Update July 26,2000 
Flood Control District of Maricopa County W/P # 99989 
FCD 99-43 

MeDowell Road Alienment with Pass Mountain Diversion 
Level I Concept Analysis Opinion of Probable Costs 

Option 1B - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRrPTlON UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 11 1,474 $445,895 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Struchlres $163 SF 313 $51,031 

4 Splitter Structures $60,000 EA 7 $420,000 

6 Basin Excavation $4.00 CY 213,767 $855,067 

SUBTOTAL MAJOR ELEMBTS $2,192,353 

CONTlNGENCIES: 
Construction 35% $767,324 
Construction Admin 6% $131,541 

TOTAL MAJOR ELEMENTS $3,091,218 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION WIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,025,252 $2,227,777 

2 Fence $12 LF 37,540 $450,480 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $2,688,257 

CONTINGENCIES: 
Construction 35% $940,890 
Construction Admin 6% $161,295 

TOTAL ADDITIONAL ELEMENTS $3,790,442 

LAND ACOUISITION: 

ITEM DESCRIPTION UNlT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $276,000 AC 11.03 $3,044,280 

2 Basin Land Acquisition $28,295 AC 23.62 $668,328 

SUBTOTAL LAND ACQUISITION $3,712,608 

CONTINGENCIES : 25% $928,152 

TOTAL LAND ACQUISITION $4,640,760 

TOTAL $11,522,420 

W:i1999Projec1~\99989Sgook Hill ADMP Updol~Wp~~ddh~elsiCmfE~limmte~IMeDo~~~II With Posr M! Pmlimino~ Altemo!ive Cmr Analysi~xls-MCDDWDII iB Eor~hen Channel 



Soook HiNADMS (Indote July 26, 2000 
Flood Control District of Marieopa County WiP # 99989 
FCD 99-43 

McDowell Road Alignment with Pass Mountain Diversion 
Level 1 Concept Analysis Opinion of Probable Costs 

Option ZB - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 62,314 $249,255 

2 Concrete Channel Lining $310 CY 10,802 $3,348,480 

3 Drop Structures $163 SF 5,043 $822,026 

4 Splitler Structures $60,000 EA 7 $420,000 

6 Basin Excavation $4.00 CY 213,767 $855,067 

SUBTOTAL MAJOR ELEMENTS $6.1 15,188 

CONTINGENCIES: 
Construction 35% $2,140,316 
Construction Admin 6% $366,911 

TOTAL MAJOR ELEMENTS $8,622,415 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Landscaping $1.10 SF 1,089,000 $1,197,900 

2 Fence $12 LF 37,540 $450,480 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,658,380 

CONTINGENCIES: 
Construction 35% $580,433 
Construction Admin 6% $99,503 

TOTAL ADDITIONAL ELEMENTS $2338,316 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $389,555 AC 7.46 $2,906,080 

2 Basin Land Acquisition $28,295 AC 23.62 $668,328 

SUBTOTAL LAND ACQUISITION $3,574,408 

CONTINGENCIES : 25% $893,602 

TOTAL LAND ACQUISlnON $4,468,010 

TOTAL $15,428,741 

wIi999 PmjiiIsl99989 - Spook Hiif ADMP UpdottlSpttddh~orslCosr Es!imoteslMcDolwii With Pass MI Ptliminov Alrrrmnve Corr Analysislls-McDo,vel( 2B Conmle Channel 
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Spook Hill ADMS Uodole July 26,2000 
mood Control District of Marieopa County WIP il99989 
FCD 99-43 

McDowell Road Alienrnent with Pass Mountain Diversion 
Level 1 Concept Analysis Opinion of Probable Costs 

Option 1C - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANnTY AMOUNT 

1 Channel Excavation $4.00 CY 155,801 $623,206 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163 SF 20,225 ,$3,296,693 

5 Culverts $310 CY 1,930 $598,300 

6 Basin Excavation $4.00 CY 221,833 $887,333 

SUBTOTAL MAJOR ELEMENTS $5,825,532 

CONTINGENCIES: 
Construction 35% $2,038,936 
Construction Admin 6% $349,532 

TOTAL MAJOR ELEMENTS $8,214,000 

ADDITIONAL ELEMENTS; 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,160,880 $2,376,968 

2 Fence $12 LF 48,100 $577,200 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $2,964,168 

CONTINGENCIES: 
Construction 35% $1,037,459 
Construction Admin 6% $177,850 

TOTAL ADDITIONAL ELEMENTS $4,179,477 

LAND ACOLIISITION: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $231,000 AC 15.75 $3,638,250 

2 Basin Land Acquisition $28,295 AC 23.62 $668,328 

SUBTOTAL LAND ACQUISITION $4,306,578 

TOTAL LAND ACQUISITION $5,383,222 

TOTAL $17,776,700 



Spook Hill ADMS Uodate 
Flood Control District of Maricopa County 

July 26,2000 
WIP # 99989 

FCD 99-43 
McDowell Road Alienment with Pass Mountain Diversion 

Level I Concept Analysis Opinion of Probable Costs 
Option 2C - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 84,245 $336,980 

2 Concrete Channel Lining $310 CY 14,175 $4,394,380 

3 Drop Structures $163 SF 6,751 $1,100,408 

4 Splitter Structures $60,000 EA 7 $420,000 

5 Culverts $310 CY 1,930 $598,300 

6 Barin Excavation $4.00 CY 221,833 $887,333 

SUBTOTAL MMOR ELEMENTS $7,737,402 

CONTNGENCIES: 
Construction 35% $2,708,091 
Construction Admin 6% $464,244 

TOTAL MAJOR ELEMENTS $10,909,736 

ADDITIONAL ELEMENTS: 

ITEM DESCRIT'TION UNIT PRICE UNIT QUANTITY AMOUNT 

I Landscaping $1.10 SF 1,089,000 $1,197,900 

2 Fence $12 LF 48,100 $577,200 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,785,100 

CONTINGENCIES: 
Construction 35% $624,785 
Construction Admin 6% $107,106 

TOTAL ADDITIONAL ELEMENTS $2,516391 

LAND ACOUISITION: 

ITEM DESCRWllON UNR PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $324,080 AC 10.67 $3,457,934 

2 Basin Land Acquisition $28,295 AC 23.62 $668.328 

SUBTOTAL LAND ACQUISITION $4,126,262 

CONTINGENCIES : 25% $1,031,565 

TOTAL LAND ACQUISITION $5,157,827 

TOTAL $18,584,554 
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Soook Hill ADMS Uodafe July 26,2000 
Flood Control District of Maricopa County W/P # 99989 
FCD 99-43 

MrDowell Road Alienment with Pass Mountain Diversion 
Level I Concept Analysis Opinion of Probable Costs 

Option ID - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation 54.00 CY 149,430 $597,719 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Shuctures $163 SF 19,977 $3,256,204 

4 Splitter Structures $60,000 EA 5 $300,000 

5 Culverts $310 CY 1,845 $571,950 

6 Basin Excavation $4.00 CY 145,200 $580,800 

SUBTOTAL MAJOR ELEMENTS $5,306,673 

CONTINGENCIES: 
Construction 35% $1,857,335 
Construction Admin 6% 5318,400 

TOTAL MAJOR ELEMENTS $7,482,409 

ADDITIONAL ELEMENTS: 

ITEM DESCRll'TION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping 51.10 SF 1,734,023 51,907,425 

2 Fence $12 LF 34,140 $409,680 

3 Utility Relocations 55,000 EA 2 $L0,000 

SUBTOTAL ADDITIONAL ELEMENTS 52,327,105 

CONTINGENCIES: 
Construction 35% 5814,487 
Construction Admin 6% $139,626 

TOTAL ADDITIONAL ELEMENTS $3,28IJ18 

LAND ACOIJISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $449,711 AC 6.43 $2,891,642 

2 Basin Lend Acquisition $33,610 AC 14.39 $483,648 

SUBTOTAL LAND ACQUlSlTlON $3,375,290 

CONTINGENCIES : 25% $843,822 

TOTAL LAND ACQUISITION $4,219,112 

TOTAL $14,982,739 



Woodmatel 

Suook Hill ADMS Uodate July 26,2000 

a Flood Control District of Maricopa County Wm # 99989 

FCD 99-43 
McDowell Road Alienment with Pass Mountain Diversion 

Level I Concept Analysis Opinion of Probable Costs 
Option 2D - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 76,770 $307,080 

2 Concrete Channel Lining $310 CY 11,705 $3,628,583 

3 Drop Structures $163 SF 6,729 $1,096,873 

4 Splitter Structures $60,000 EA 5 $300,000 

5 Culverts $310 CY 1,845 $571,950 

6 Basin Excavation $4.00 CY 145,200 $580,800 

SUBTOTAL MAlOR ELEMENTS $6,485,285 

CONTINGENCIES: 

Consvuction 35% $2,269,850 
Construction Admin 6% $389,117 

TOTAL MAJOR ELEMENTS $9,144,252 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNITPRICE UNIT QUANTITY AMOUNT 

I Landscaping $1.10 SF 653,400 $71 8,740 

2 Fence $12 LF 34,140 $409,680 

3 Utility Relocations $5,000 EA 2 $10,000 

SUBTOTAL ADDITIONAL ELEMENTS $1,138,420 

CONTINGENCIES: 
Construction 35% $398,447 
Construction Adrnin 6% $68,305 

TOTAL ADDITIONAL ELEMENTS $1,605,172 

L4ND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE U N ~  QUANTITY AMOUNT 

I Channel Land Acquisition $415,975 AC 7.01 $2,915,985 

2 Basin Land Acquisition $33,610 AC 14.39 $483,648 

SUBTOTAL LAND ACQUISITION $3,399,633 

CONTINGENCIES : 25% $849,908 

TOTAL LAND ACQUISITION $4,249,541 

TOTAL $14,998,965 
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S ~ o o h  Hill ADMP Update 

Flood Control District of Marieopa Couniy 
FCD 99-43 

Table 1 
McKelli~s Road Alienment 

Level I Concept Analysis Opinion of Probable Cost. 

Option 
No. 

I A - Earthen Channel 

2A -Concrete Channel 

IB - Earthen Channel 

2B -Concrete Channel 

IC - Earthen Channel 

2C - Concrete Channel 

Alternate Description 

Trapezoidal Earthen Channel with Vertical 
Drops. Basin at the NE corner of Ellsworth 
and McKellips Rd. One Basin 

Trapezoidal Concrete Channel with Vertical 
Drops. Basin at the NE corner of Ellsworth 
and McKellips Rd. One Basin 

Trapezoidal Earthen Channel with Vertical 
Drops. Basins at Hawes Rd and Ellsworth 
Road. Two Basins. 

Trapezoidal Concrete Channel with Vertical 
Drops. Basins at Hewes Rd and Ellsworth 
Road. Two Basins. 

Trapezoidal Earthen Channel with Vertical 
Drops. Basin at Hawes Rd. One Basin. 

Trapezoidal Concrete Channel with Vertical 
Drops. Basin at Hawer Rd. One Basin. 

Total Cost 

$11,775,915 

$7,273,352 

$10,997,261 

$7,002,467 

$11,895,702 

$8,247,204 

Opinion of 

Major 
Elements 

$6,725,750 

$5,824,493 

$6,078,335 

$4,677,414 

$6,965,153 

$6,620,208 

Probable Costs Including 

Additional 
Elements 

$3,854,553 

$1,064,776 

$3,677,860 

$1,740,391 

$3,636,120 

$1,064,776 

Contingencies 
Land 

Acquisitions 
Basins and RMI 

$1,195,612 

$384,083 

$1241,066 

$584,661 

$1,294,429 

$562,220 



Spook Hill ADMS Updote 
Flood Control District of Marieopa County 
FCD 99-43 

MeKellip~ Road Alignment 
Level 1 Concept Analysis Opinion of Probable Costs 

Option IA - Earthen Channel 

July 19,2000 
W f f  # 99989 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $400 CY 245,798 $983,192 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Shuchlres $163 SF 20,029 $3,264,743 

4 Splitter Struchlres $60,000 EA 1 $60,000 

5 Culverts $310 CY 710 $220,100 

6 Basin Excavation $4.00 CY 60500 $242,000 

SUBTOTAL MAJOR ELEMENTS $4,770,035 

CONTINGENCIES: 
Construction 35% $1,669,512 
Construction Admin 6% $286,202 

TOTAL MAJOR ELEMENTS $6,725,750 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,234,296 $2,457,726 

2 Fence $12 LF 23000 $276,000 

3 Utilily Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $2,733,726 

CONTINGENCIES: 
Consmction 35% $956,804 
Construction Admin 6% $164,024 

TOTAL ADDITIONAL ELEMENTS $3,854,553 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $19,840 AC 45.69 $906,490 

2 Basin Land Acquisition $5,000 AC 10.00 $50,000 

SUBTOTAL LAND ACQUSITION $956,490 

CONTINGENCIES : 

TOTAL LAND ACQUISITION $1,195,612 

TOTAL $11,775,915 



Spook Hill ADMS Updore 

Flood Control District o f  Maricopa County 
FCD 99-43 

July 19,2000 
WIP ft 99989 

MrKellips Road Alignment 
Level I Concept Analysis Opinion of Probable Costs 

Option 2A -Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $400 CY 74,624 $298,496 

2 Concrete Channel Lining $310 CY 9,446 $2,928,276 

3 Drop Strucrures $163 SF 2,343 $381,974 

4 Splitter Struchlres $60,000 EA 1 $60,000 

6 Basin Excavation $4.00 CY 60,500 $242,000 

SUBTOTAL MAJOR ELEMENTS $4,130,846 

CONTINGENCIES: 
Construction 35% $1,445,796 
Construction Adrnin 6% $247,851 

TOTAL MAJOR ELEMENTS $5,824,493 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1 I0 SF 435,600 $479,160 

2 Fence $12 LF 23,000 $276,000 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $755,160 

CONTINGENCIES: 
Construction 35% $264,306 
Construction Admin 6% $45,310 

TOTAL ADDITIONAL ELEMENTS $1,064,776 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

i Channel Land Acquisition $16,630 AC 15.47 $257,266 

2 Basin Land Acquisition $5,000 AC 10.00 $50,000 

SUBTOTAL LAND ACQUISITION $307,266 

CONTINGENCIES. 25% $76,817 

TOTAL LAND ACQUISITION $384,083 

TOTAL $7,273,352 



Woodmatel 

Soook Hill ADMS Updnte 
Flood Control District of Mnricopa County 
FCD 99-43 

McKellips Road Alienment 
Level I Concept Analysis Opinion of Probable Costs 

Option 1B - Earthen Channel 

July 19; 2000 
W P  # 99989 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 171,844 $687,375 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163 SF 14,210 $2,316,264 

4 Splitter Struch~res $60,000 EA 2 $120,000 

5 Culverts $310 CY 447 $138,570 

6 Basin Excavation $4.00 CY 262,167 $1,048,667 

SUBTOTAL MAJOR ELEMENTS $4,310,876 

CONTINGENCIES: 
Construction 35% $1,508,806 

Construction Admin 6% $258,653 

TOTAL MAJOR ELEMENTS $6,078,335 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,140,010 $2,354,011 

2 Fence $12 LF 21,200 $254,400 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDmONAL ELEMENTS $2,608,411 

CONTINGENCIES: 
Construction 35% $912,944 
Construction Admin 6% $156,505 

TOTAL ADDITIONAL ELEMENTS $3,677,860 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $16,500 AC 45.90 $757,350 

2 Basin Land Acquisition $12,330 AC 19.10 $235,503 

SUETOTAL LAND ACQUISITION $992,853 

CONTINGENCIES : 25% $248,213 

TOTAL LAND ACQUISITION $1,241,066 

TOTAL $10,997,261 



S ~ o o k  Hill ADMS U d o l e  
Flood Control District of Maricopa County 
FCD 99-43 

McKellips Road Alienment 
Level I Concept Analysis Opinion of Probable Costs 

Option ZB - Concrete Channel 

July 19,2000 
Wh'U 99989 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 59,614 $238,458 

2 Concrete Channel Liniig $310 CY 8,366 $2,593,463 

3 Drop Struchlres $163 SF 1,392 $226,824 

4 Splitter Smchlres $60,000 EA 2 $120,000 

5 Culverts $310 CY 447 $138,570 

6 Basin Excavation $4 CY 0 $0 

SUBTOTAL MAJOR ELEMENTS $3,317,315 

CONTINGENCIES: 
Construction 35% $1,161,060 
Construction Admin 6% $199,039 

TOTAL MAJOR ELEMENTS $4,677,414 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 871,200 $958,320 

2 Fence $12 LF 23,000 $276,000 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,231,320 

CONTINGENCIES: 
Construction 35% $432,012 
Construction Admin 6% $74,059 

TOTAL ADDITIONAL ELEMENTS $1,740,391 

LAND ACOUISITION: 

ITEM DESCRIPFION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $15,630 AC 14.57 $227,729 

2 Basin Land Acquisition $12,000 AC 20.00 $240,000 

SUsTOTAL LAND ACQUISITION $467,729 

CONTINGENCIES : 25% $1 16,932 

TOTAL LAND ACQUISITION $584,661 

TOTAL $7,002,467 



Spook Hill ADMS Undore 
Flood Control District of Maricopa County 
FCD 99-43 

McKelli~s Road Alienrnent 
Level I Concept Analysis Opinion of Probable Costs 

Option 1C - Earthen Channel 

July 19,2000 
Wff # 99989 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 223,469 $893,877 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Strucwes $163 SF 18,592 $3,030,481 

4 Splitter Structures $60,000 EA 1 $60,000 

5 Culverts $310 CY 480 $148,800 

6 Basin Excavation $4.00 CY 201,667 $806,667 

SUBTOTAL MAJOR ELEMENTS $4,939,825 

CONTINGENCIES: 
Construction 35% $1,728,939 
Construction Admin 6% $296,390 

TOTAL MAJOR ELEMENTS S6,965,153 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 2,093,462 $2,302,808 

2 Fence $12 LF 23,000 $276,000 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $2,578,808 

CONTINGENCIES: 
Construction 35% $902,583 
Construction Admin 6% $154,728 

TOTAL ADDITIONAL ELEMENTS $3,636,120 

LANDACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $16,810 AC 50.30 $845,543 

2 Basin Land Acquisition $19,000 AC 10.00 $190,000 

SUBTOTAL LAND ACQUISITION $1,035,543 

CONTINGENCIES : 25% $258,886 

TOTAL LAND ACQUISlTION $1,294,429 

TOTAL $11,895,702 



Spook HiNADMS Update 
Flood Control District of Msricopa County 
FCD 99-43 

MeKellins Road Alienment 
Level I Concept Analysis Opinion of Probable Costs 

Option 2C - Concrete Channel 

July 19,2000 
WIP # 99989 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 75,25 1 $301,004 

2 Concrete Channel Lining $310 CY 9,717 $3,012,193 

3 B o p  Structures $163 SF 2,249 $366,520 

4 Splitter Shuctures $60,000 EA I $60,000 

5 Culverts $310 CY 480 $148,800 

6 Basin Excavation $4.00 CY 201,667 $806,667 

SUBTOTAL MAJOR ELEMENTS $4,695,183 

CONTINGENCIES: 
Construction 35% $1,643,314 
Construction Admin 6% $281,711 

TOTAL MAJOR ELEMENTS $6,620,208 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 435,600 $479,160 

2 Fence $12 LF 23,000 $276,000 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITTONAL ELEMENTS $755,160 

CONTlNGENCIES: 
Constmction 35% $264,306 
Construction Admin 6% $45,310 

TOTAL ADDITIONAL ELEMENTS $1,064,776 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Lmd Acquisition $15,840 AC 16.40 $259,776 

2 Basin Laod Acquisition $19,000 AC 10.00 $190,000 

SUBTOTAL LAND ACQUISITION $449,776 

CONTINGENCIES : 25% $1 12,444 

TOTAL LAND ACQUISITION S562J20 

TOTAL $8,247,204 









Mckellips A Natural Channel Reach 1 
Worksheet for Trapezoidal Channel 

a Project Descrjptlon 

Worksheet Mckelllps A Natural R1 L W n (  a 1 5 3 3 '  
~ ~ 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

~. . ~ 

~ ~ ~ ~ - -  ~ - .  .. ~ 

Solve For Channel Depth.. . __---. . . ~  . 

Input Data 

Manninss Coefficient 0.030 
Slope 

Left Side Slope 
Right Side Slope 
Bottom Width 
Discharse 

0.003000 Wfl 
4.00 H : V 
4.00 H : V 

50.00 fl 
400.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

a Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... Mydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [614el 
06/26/00 06:38:52 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips A Natural Channel Reach 2a 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Mckeilips A Natural R2a UT!+ aCm' 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Depth - - - -- - - - 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 ftlfl 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 25.00 fl 
Discharge 300.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 

Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
SDecific Enerov -. 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydrautin\flowmaster\spook.fmZ Wood, Patei 8 Associates, Inc FlowMaster "6.0 [614e] 
06/26/00 06:39:02 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbuty, CT 06708 USA (203) 755-1666 Page l of l 



Mckellips A Natural Channel Reach 2b 
Worksheet for Traperoidal-Channel 

Project Description 
Workshea . . . .  

Mckellips A Natural R2b L W ~ H  = 333' 
Flow Elemeni Trapezoidal Channel 
Method 

. ~ 

Manning's Formula 

so!Ve-c?! ~. ~ Channel Depth .~~ ~ . . ~  ~~~~~~. . . . 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 50.00 R 
Discharge 400.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
~ i o w  Tvoe 

1.85 fl 
106.4 fl* 
65.29 R 
64.83 R 

1.22 fl 
0.012724 fWt 

3.76 Rls 
0.22 it 

2.07 fl 
0.52 

Subcritical 

Wood. Patel Associates. Inc 
Project Engineer: Ashok C. Patel - Darrel Wood 

FlnwMasfer vR 0 reldel 



Mckellips A Natural Channel Reach 2c 
Worksheet-for Trapezoidal Channel 

a Project Description 

Worksheet Mckelllps A Natural R2c L&TH z SM' 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
- ~ 

.~~~~ ~~ 

Solve For Ctlannei D e P k  . ~ 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 fUfl 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 

Bottom Width 75.00 R 
Discharae 600.00 ci?. 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

a Froude Number 0.52 
Flow Type Subcritical 

as@(.. = 1683,3 

I 
.003 SLOPE  EL =L 

DIFF EWCE 
, osr 3 nno~s ; a o  ass' R t ~ n  I 1.6' = 

Projea Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel &Associates, lnc FlowMaster v6.O [614e] 
06126100 06:39:24 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 7551666 Page 1 of 1 



Mckellips A Natural Channel Reach 2d 
Worksheet for Trapezoidal Channel 

a Project Description 

Worksheet Mckellips A Natural R2d ~ 6 7 %  = 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For ~ - Channel ~ Depth 

InDut Data 

Mannings Coefficient 0.030 

slope 0.003000 f ~ f t  
Lefl Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 
Bottom Width 100.00 fl 
Discharge 800.00 d s  

Results 

Depth 1.89 fl 
Flow Area 202.7 RZ 
Wetted Perimeter 115.54 fl 
Top Width 115.08 fl 
Critical Depth 1.24 f l  
Critical Slope 0.012453 Wt 
Velocity 3.95 Ws 
Velocity Head 0.24 fl 
Specific Energy 2.13 fl 
Froude Number 0.52 a Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... Vlydrauiics\flowmaster\sp~ok.fmZ Wood, Patel B Associates, lnc FlowMaster v6.O [614e] 
06126100 06:39:34 AM @ Haestad Methods, lnc. 37 Bmokside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of 1 



Mckellips A Natural Channel Reach 2e 
Worksheet for Trapezoidal Channel 

Project Description . .  . 

Worksheet Mckellips A Natural R2e E&Th = 3a>,' 
Flow Element 

Method 

. . 
Trapezoidal Channel 

Manning's Formula . ~. 
s"!!2.fX--~ ~ ~ - Channel Depth 

lnuut Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Len Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 125.00 R 
Discharge 900.00 cfs 

Results 

Depth 1.78 R 
Flow Area 234.7 R2 
Wetted Perimeter 138.65 R 
Top Width 138.21 R 
Critical Depth 1.16 R 
Critical Slope 0.012673 ft/ft 
Velocity 3.83 Ws 
Velocity Head 0.23 fl 
Specific Energy 2.01 fl 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowrnaster\spook.fm2 Wood, Pate1 B Associates, Inc FlowMaster "6.0 [614e] 
06R6/00 06:39:46AM O Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06705 USA (203) 755-1666 Page 1 of 1 



Mckellips A Natural Channel Reach 2f 
Worksheet for Trapezoidal Channel 

a Project Descrlptlon 

Worksheet Mckellips A Natural R2f LtiLurH = 550' 
Flow Element 
Method 

Trapezoidal Channel 
Mann~ng's Formula 

. . .  ~ 

. . .  Solve For Chann=l.!?epl?_-~~~ ~ ~ ~ 

InDut Data 

Mannings Coefficient 0.030 

Slope 0.003000 WR 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 150.00 ft 
Discharge 1,100.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

1.80 fl 
282.9 flz 

164.84 fl 
164.40 ft 

1.17 fl 
0.012586 Wft 

3.89 Ws 
0.23 ft 
2.03 fl -. 

Froude Number 0.52 a Flow Type Subcritical 

Pf lTv f ln~  
I 

0 W E  => &EL = 6,3 

/,-I' -a3  SLOPE 9 b & L  = ,, 

DIFFERW h5&'  D5E S Q&PS j Qsa.s' AuR /81.6' = L.Q ' 

a 
Projed Engineer: Ashok C. Patel - Darrel Wood 

w:\ ... !hydrauli~~\flowmaster\spook.fm2 Wood, Patel B Asso~late~, BC FlowMaster v6.O [614e] 
06126100 06:39:55AM 0 Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of I 



Mckellips A Natural Channel Reach 29 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet 
. ~ 

Mckeilips A Naturai R2g LE&TH r MO' 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For . ............. Channel Depth . . . . . . . . . . . .  

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 fvft 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 175.00 fl 
Discharge 1,350.00 cfs 

Results 

Depth 1.86 fl 
Flow Area 338.8 fl' 
Wetted Perimeter 190.31 ft 

Top Width 189.86 ft 

Critical Depth 1.22 ft 
Critical Slope 0.012423 Wfl 
Velocity 3.98 Ws 
Velocity Head 0.25 fl 
Specific Energy 2.10 ft 

Froude Number 0.53 
Flow Type Subcritical 

Project Engineer: Ashok C. Patei - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patei 8 Assocfateo, Inc FlowMaster "6.0 [614e] 
06/26/00 06:40:05 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuy. CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips A Natural Channel Reach 2h 
Worksheet for Trapezoidal Channel 

Project Description 
~ ~ 

Worksheet Mckellips A Natural R2h ~ J X W H  = 1100' 
Flow Element ~ ~ Trapezoidal Channel 
Method Manning's Formula 

Solve For ~~-~ ~ Channel Depth ~ ~~ . . . . .  . ~ 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wfl 
Len Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 200.00 fl 
Discharge 1,550.00 cfs 

Results 

Depth 
Flow Area 
Welled Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Tvoe 

1.86 fl 
386.7 flz 

215.37 fl 
214.91 f l  

1.22 a 
0.012390 Wfl 

4.01 ftls 
0.25 fl 
2.11 fl 
0.53 

Subcritical 

Projea Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel & Associates, lnc FlowMaster v6.O [614e] 
06/26/00 06:40:16 AM @ Haestad Methods, lnc. 37'Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of I 



Mckellips A Natural Channel Reach 2i 
Worksheet for Trapezoidal Channel 

Project Description 
I 

Worksheet Mckellips A Natural R2i LEhllrTtj = 5g 
Flow Element Trapezoidal channel 

Method Manning's Formula 
. . ~  

Solve For cha?nel!?eth ~ .. ~ ~ 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 WR 
Lefl Side Slope 4.00 H : V  
Right Side Slope 4.00 H : V 
Bottom Width 225.00 ft 
Discharae 1.650.00 cfs 

Results 

Depth 1.81 ft 
Flow Area 419.2 ftz 
Wetted Perimeter 239.89 ft 
Top Width 239.44 ft 
Critical Depth 1.18 fl 
Critical Slope 0.012521 R/ft 
Velocity 3.94 Ws 
Velocity Head 0.24 ft 

Specific Energy 2.05 ft 
Froude Number 0.52 
Flow Type Subcritical 

U W G Z  l k 3 2  

K'ly 5mPE r?> AEL = 7s71  

,003 SLOPE *&L: - I , & '  
I 

o , ~ - ~ , ~ r  m' jonors; a ~ a ' f i d Q  l @ a l l i  z h ~ i  

Project Engineer: Ashok C. Patei - Darrel Wood 
w:\ ... \hydraulics\flowmastehspook.h2 Wood, Patel 8 Associates, inc FlowMaster v6.0 1614e) 
06/26/00 06:40:25 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips A Natural Channel Reach 2j 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckeliips A Natural R2j LWTG : a750 ' 
Flow Element Trapezoidal Channel 
Method 

~ ~. 
Manning's Formula 

Solve For ~ . . Channel Depth ~ 

. . 

Input Data 

Mannings Coeffiiient 0.030 

Slope 0.003000 Rlfl 
Lefl Side Slope 4.00 H : V  
Right Side Slope 4.00 H : V 

Bottom Width 250.00 fl 
Discharge 1,950.00 cfs 

Results 

Depth 1.87 fl 
Flow Area 482.6 fl' 
Wened Perimeter 265.45 fl 
Top Width 264.99 fl 
Critical Depth 1.23 fl 
Critical Slope 0.012343 Rm 
Velocity 4.04 Ws 
Velocity Head 0.25 R 
Specific Energy 2.13 R 

Froude Number 0.53 
Flow Type Subcritical 

Projea Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel &Associatea, b c  FIowMaster v6.O [614e] 
06126100 06:40:35AM @ HaeStad Methods. lnc. 37 Bmokside Road Wateeury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips A Concrete Lined Channel Reach I 
Worksheet for Trapezoidal Channel 

Project Description .. 

Worksheet ~ckell ips A Lined R1 LtL]bT'd = ISOC) ' 
Flow Element ~rapezo<dai:Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.017 
Slope 0.012000 Wfl 
Left Side Slope 2.00 H : ' 
Riaht Side Slooe 2.00 H : ' 

M c l i t t L l ? ~  O~T/QAI 4 
- 

Bottom Width 5.00 fl 
Discharae 400.00 cfs 

Results 

Depth 2.79 fl 
Flow Area 29.5 fl' 
Wetted Perimeter 17.46 fl 
Top Width 16.15 ft 
Critical Depth - 3.72 R 
Critical Slope 0.003558 Wf 
Velocity 13.57 Wr 
Velocity Head 2.86 fl 
Specific Energy 5.65 ft 
Froude Number 1.77 
Flow Type Supercritical 

Projea Engineer: Ashok C. Patel - Darrel Wood 
w:\ . .  V1~draulics\flowmaster\s1)ook.fm2 Wood. Patel a Aranclah.~ lnr 



Mckellips A Concrete Lined Channel Reach 2a 
. , .. . . . . , - . Worksheet for Trapezoidal Channel - -  ~- 

Project Description . .~ . 
. . . . . . . . . . .  

Worksheet Mckellips A Lined R2a LE~LTH = 26% 
~ ~ 

. . 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

~ .. . 
Solve For ~ ~~~ ~ Channel Depth ~ ~ ~ 

InDut Data 

Mannings Coefficient 0.017 
Slope 0.015000 fUft 

Len Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bottom Width 5.00 ft 
Discharge 300.00 cfs 

Results 

Depth 
Flow Area 
Welted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
SDecific Enemy -. 
Froude Number 1.93 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... ulydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, lnc FlowMaster "6.0 [614e] 
06126100 08:11:07 AM B Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips A Concrete Lined Channel Reach 2b 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Mckelllps A Llned R2b L W ~ ~ H =  1750' 
Flow Element Trapezoldal Channel 
Method Manning's Formula 
Solve For ----- ChannelDepth .--_ - - 

Inout Data 

Mannings Coefficient 0.017 
Slope 0.008000 Wfl 
Lefl Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bottom Width 10.00 fl 
Discharge 900.00 cfs 

Depth 3.68 fl 
Flow Area 63.9 flz 
Wetted Perimeter 26.47 fl 
Top Width 24.73 fl 

Critical Depth 4.65 fl 
Critical Slope 0.003175 ftlfl 
Velocity 14.08 ft/s 

Velocity Head 3.08 fl 
Specific Energy 6.76 fl 
Froude Number 1.54 

Flow Type Supercritical 

Project Engineer: Ash 
w:\ ... \hydraulics\flowmaster\spook,fm2 Wood, Patel B Associates, inc 
06126100 08:10:58 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 

s 3.3' = I d .  

ok C. Patel - Darrel Wood 
FlowMaster v6.O [6I4e] 

Page I of I 



Mckellips A Concrete Lined Channel Reach 2c 
Worksheet for Trapezoidal Channel 

. . . .  Project Description 

. . . . .  
. . . . 

Worksheet Mckellips A Lined R2c 
. . ~ ~ 0 6 1 ~  = ,550' 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For . . .  - - -. Channel -- -. ....... degth ............... . . . . .  

input Data 

Mannings Coefficient 0.017 
Slope 0.008000 Wfl 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 15.00 fl 
Discharge 1,100.00 cfs 

Results 

Depth 348  fl 
Flow Area 76 4 flz 
Welled Perimeter 30.56 fl 
Top Width 28.92 fl 
Critical Depth 4.48 fl 
Critical Slope 0.003086 Wfl 
Velocity 14.40 Ws 
Velocity Head 3.22 fl 
Specific Energy 6.70 fl 
Froude Number 1.56 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood. Patel 8 Associates. Inc 



Mckellips A Concrete Lined Channel Reach 2d 
Worksheet for Trapezoidal Channel 

Project Description ., .. ~ 

Worksheet Mckellips ~ ' H n e d  R2d C ~ T H  = 703 
Flow Element Trapezoidal channel 
Method Manning's Formula 

~~~ 

Solve For Channel_Ds~k"-._.. .~ ~ ~ 

Input Data 

Mannings Coefficient 0.017 
Slope 0.008000 Wfl 
Lefl SMe Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 25.00 fl 
Discharge 1,350.00 cfs 

Results 

Depth 3.05 fl 
Flow Area 94.9 flz 
Welted Perimeter 38.64 fl 
Top Width 37.20 fl 
Critical Depth 4.01 fl 
Critical Slope 0.003026 Wn 
Velocity 14.23 Ws 
Velocity Head 3.15 fl 
Specific Energy 6.20 fl 
Froude Number 1.57 
Flow Type Supercritical 

Project Engineer: 
Wood, Patel B Associates, lnc 

Ashok C. Patel - Darrel Wood 
FlowMaster v6.0 161401 



Mckellips A Concrete Lined Channel Reach 2e 
Worksheet for Trapezoidal Channel 

Project Description . . ~. 
~ 

I 
Worksheet ~ckeli ips A ~ i i e d  R2e L.WYTH = 1100 
Flow Element ~rapefoidal channel 
Method Manning's Formula 

.. - - - ~  

Solve For .. .. Channel --- - -- Dee!?. .. 

Input Data 

Mannings Coefficient 0.017 
Slope 0.008000 Wft 

Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 25.00 R 
Discharge 1,550.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow TvDe 

3.30 ft 
104.3 ftz 
39.76 ft 
38.20 ft 
4.36 R 

0.002965 Wfl 
14.87 Rls 
3.43 ft 
6.73 R 
1.59 

SuDercritical 

0 5 ~ ~  1 L V I  6 
PflTdlr) L OSrUG 5 /63at& 
,O 14 SLOPE 9 h & L  " /s.L~' 
,03& %,$$E. A b L  2 

~ [ F F U W  $ , g l  USE q -PS j 3 @  a.5' IQ ja3' = 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [614e] 
06126100 08:10:34 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of 1 



Mckellips A Concrete Lined Channel Reach 2f 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckelllps A Lined R2f L€CiFrf = 3300 
Flow Element Trapezoidal Channel . . . 
Method Manning's Formula . . . .. . .. . 
solve For . ~ . ~  Channel Depth ... ~ ~ 

Input Data 

Mannings Coeficient 0.017 

slope 0.006000 WR 
Left Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bottom Width 25.00 fl 
Discharge 1,950.00 cfs 

Results 

Depth 4.07 fl 
Flow Area 134.8 flz 
Wetted Perimeter 43.20 fl 

Top Width 41.28 R 
Critical Depth 4.99 fl 
Critical Slope 0.002868 Wfl 

Velocity 14.46 Ws 

Velocity Head 3.25 R 
Specific Energy 7.32 fl 
Froude Number 1.41 

Flow Type Supercriticai 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flo~master!spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.0 [614e] 
06/26/00 08:10:24 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbuly. CT 06708 USA (203) 755-1666 Page 1 of i 







Mckellips Concrete Lined Channel Reach 1 
Worksheet for Trapezoidal Channel 

Proied Description - - 
Worksheet Mckelli~s Lined R1 

Flow Element ~raeezoidal Channel 
Method Manning's Formula 

Solve For .~ .~ channeide*i~... 

Input Data 

Manninas Coefficient 0.017 - 
Slope 
Lefl Side Slope 
Right Side Slope 
Bottom Width 
Discharge 

Results 
- 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

2.85 fl 
30.6 fl' 

17.76 fl 
16.41 fl 
3.81 fl 

0.003536 Wfl 
13.75 Ws 
2.94 fl 
5.79 fl 

Froude Number 1.78 

Flow Type Supercritical 

Projed Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\tlowmaster~spook.hn2 Wood, Patel &Associates. Inc FlowMaster "6.0 f614el 
06/23/00 083457 AM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06706 USA (203) 755-1666 Page 1 of 1 











Mckellips Concrete Lined Channel Reach 2a 
Worksheet for Trapezoidal Channel 

Project Description . . .  . 
.... . 

Worksheet Mckellips Lined R2a 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For -- Channel -- Depth - 

Input Data 

Mannings Coefficient 0.017 
Slope 0.015000 Wfl 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 5.00 fl 
Discharge 300.00 cfs 

Results 

Depth 2.29 fl 
Flow Area 22.0 f f  
Wetted Perimeter 15.25 fl 
Top Width 14.17 fl 
Critical Depth 3.22 A 
Critical Slope 0.003690 Wft 
Velocity 13.65 Ws 
Veloc~ty Head 2.90 fl 
Specific Energy 5.19 fl 
Froude Number 1.93 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood. Patel & Associates. Inc 



Mckellips Concrete Lined Channel Reach 2b 
Worksheet for Trapezoidal Channel 

Project Descrlptton 

Worksheet Mckeli~ps Ltned R2b 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

~. 
Solve For. . Channel Depth . ~. ~ ~.~ . 

Input Data 

Mannings Coefficient 0.017 
Slope 0.008000 wfl 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 5.00 fl 
Discharge 900.00 cfs 

Results 

Depth 4.48 A 
Flow Area 62.5 fta 
Wetted Perimeter 25.03 fl 
Top Width 22.92 fl 
Critical Depth 5.50 fl 
Ciiical Slope 0.003211 Wfl 
Velocity 14.39 Ws 
Velocity Head 3.22 fl 
Specific Energy 7.70 fl 
Froude Number 1.54 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrei Wood 
Wood. Patel 8 Associates. Inc 



Mckellips Concrete Lined Channel Reach 2c 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Lined R2c 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For 
~ ~ ~~~~ ... Channel Depth . ~ .. 

Input Data 

Manntngs Coefficient 0.017 

Slope 0.008000 WR 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 15.00 ft 
Discharge 1,100.00 cfs 

Results 

Depth 
Flow Area 
Wened Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
SDecific Enerqv 

3.48 R 
76.4 Rz 

30.56 R 
28.92 ft 
4.48 ft 

0.003086 Wfl 
14.40 Ws 
3.22 R 
6.70 R -. 

Froude Number 1.56 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydra~lic~\flowmaster\spook.fmZ Wood, Patel 8 Associates. Inc FlowMaster "6.0 [614e] 
06/23/00 07:52:08 AM B Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips Concrete Lined Channel Reach 2d 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Llned R2d 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For - - - . - Channelpepth -- - - 

---- 

Input Data 

Mannings Coefficient 0.017 

Slope 0.008000 Wfl 
Lefl Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 
Bottom Width 25.00 R 
Discharae 1.350.00 cfs 

Results 

Depth 3.05 fl 
Flow Area 94.9 fl* 
Welted Perimeter 38.64 fl 
Top Width 37.20 fl 
Critical Depth 4.01 fl 
Critical Slope 0.003026 fVft 
Velocity 14.23 Ws 
Velocity Head 3.15 fl 
Specific Energy 6.20 fl 
Froude Number 1.57 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... vlydrauiics\flowmaster\spook.fm2 Wood, Patel & Associates, lnc FlowMaster v6.O [614e] 
06/23/00 07:52:18AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of I 









Mckellips Concrete Lined Channel Reach 3a 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckeiiips Lined R3a 
Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For ~ .. .~ - .~- - ~ .  Channei .. .. Depth 

input Data 

Mannrnas Coefficient 0.017 - 
Slope 
Lefl Side Slope 

Right Side Slope 
Bottom Width 
Discharae 

Results 

Depth 3.07 fl 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 1.46 

 low Type Supercritical 

Projed Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hvdra~li~~\flowmaster\s~ook.fm2 Wood. Patei &Associates. inc FlowMaster v6.O 1614el 



Mckellips Concrete Lined Channel Reach 3b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Lined R3b 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For . -.. channel - Depfh. .. .. ~ ~ 

Inout Data 

Mannings Coeflicient 0.017 
Slope 0.008000 wft 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
B0tt0m Width 15.00 fl 
Discharge 1.100.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
S~ecific Enerqv -. 
Froude Number 1.56 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... ulydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [614eI 
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Mckellips Concrete Lined Channel Reach 3c 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Mckelllps Lined R3c 
Flow Element Trapezo~dal Channel 
Method Manning's Formula 
Solve For Channel Depth ... 

InDut Data 

Mannings Coefficient 0.017 
Slope 0.008ooo ~ l f f  
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 25.00 fl 
Discharge 1,350.00 cfs 

Results 

Depth 3.05 fl 
Flow Area 94.9 ff 
Wetted Perimeter 38.64 fl 
Top Width 37.20 fl 
Critical Depth 4.01 fl 
Critical Slope 0.003026 Wfl 
Velocity 14.23 Ws 
Velocity Head 3.15 fl 
Specific Energy 6.20 fl .. 
Froude Number 1.57 
 low Type Supercritical 

Project Engineer: Ashok C. Patel - Daml Wood 
Wood, Pate1 8 Asso~lates, Inc FlowMaster "6.0 1614el 













Mckellips Natural Channel Reach l a  
Worksheet for Trapezoidal Channel 

Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For 

~~~~ 

Channel Depth . . . . - -.. .. - .. .. 

lnDut Data 

Mannlngs Coefficient 0.030 

Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H : V  
Right Side Slope 4.00 H : V 
Bottom Width 10.00 fl 
Discharge 200.00 cfs 

Resuits 

Depth 2.58 R 
Flow Area 52.3 fl' 
Welted Perimeter 31.24 fl 
Top Width 30.61 fl 
Critical Depth 1.81 fl 
Critical Slope 0.012388 Wfl 
Velocity 3.82 Ws 
Velocity Head 0.23 fl 
Specific Energy 2.80 fl 
Froude Number 0.52 
Flow Type Subcriticai 

Project Engineer: Ashok C. Patet - Darrei Wood 
c\haestad\fmw\spook.fm2 Wood. Patel 8 Associates, Inc FlowMaster v6.0 [614e] 
06/22/00 02:31:57 PM B Haestad Methods, tnc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666 Page 1 of 1 



Mckellips Natural Channel Reach I b 
-Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Natural R l  b 

Flow Element ~rapezoidal Channel 

Method Manning's Formula 

solve For ~ ~ h a n n e l ~ e p ~ h ,  

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H ' V 

Right Side Slope 4.00 H V 
Bottom Width 25.00 fl 
Dischame 300.00 cfs 

Results 

Depth 2.24 fl 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Pate! - Darrel Wood 
c:!haestad\fmw\spook.fmZ Wood. Patel B Associates, lnc FlowMaster v6.O [614e] 
06/22/00 02:32:08 PM B Haestad Methods. lnc. 37 Bmokside Road Waterbury, CT 06700 USA (203) 755-1666 Page 1 of 1 



Mckellips Natural Channel Reach I c  
Worksheet for Trapezoidal Channel 

a Project Description - . . . .  
Worksheet Mckellips Natural Rl'c 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For ~ - c ia ine l  Depth ~- 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 Wfl 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 

Bottom Width 50.00 fi 
Discharae 420.00 cfs 

Results 

Depth 1.91 R 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\frnw\spook.rm2 Wood, Patel 8 Associates, lnc FlowMaster v6.O [614e] 
06/22/00 02:32:17 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



















Mckellips Natural Channel Reach 2a 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Mckelllps Natural R2a 
Flow Element 
Method 

Trapezoidal Channel 
Manning's Formula 

Solve For ~-~ ------ ~ ~ ~ Channel Depth ~ .~ ~. . - 

Inout Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 10.00 R 
Discharge 200.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Patel b. Associates, Inc 



Mckellips Natural Channel Reach 2b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckeliips Natural R2b 

FIOW Element Trapezoidal Channel 
Method Manning's Formula 

solve ~o_r - -~_ .~  . Channel Depth . . ~  ~. 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 ftlff 
Leff Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 25.00 R 
Dischame 300.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Siope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
 low Type Subcritical 

Project Engineer: Ashok C. Patei - Darrel Wood 
c\haestad\fmw\spook.fm2 Wood, Pate1 8Assoclates, Inc FlowMaster v6.O [614el 
06122100 01:41:4I PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of I 



Mckellips Natural Channel Reach 2c 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Natural R2c 

~ i o w  Element Trapezoidal Channel 
Method Manning's Formula 

Solve For ~~~.~ . . ~  channel D ~ P ~ L  ~ - - ~ ~  ~ ~~ 

lnDut Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Len Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 50.00 R 

Discharge 400.00 cfs 

Results 

Depth 1.85 fl 
Flow Area 106.4 R2 
Wetted Perimeter 65.29 fl 
Top Width 64.83 R 
Critical Depth 1.22 R 

Critical Slope 0.012724 WR 
Velocity 3.76 Ws 
Velocity Head 0.22 ft 
Specific Energy 2.07 fl .. 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\hnw\spook.fm2 Wood, Patel &Associates, lnc FlowMaster -16.0 [614e] 
06122100 01:41:50 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06700 USA (203) 755-1666 Page 1 of 1 



Mckellips Natural Channel Reach 2d 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Natural R2d 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel . Depth 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Left Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 
Bottom Width 75.00 fl 
Discharge 600.00 cfs 

Results 

Flow Area 
Wetted Perimete~ 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Enersv -. 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Pate1 - Darrel Wood 
c:\haestad\fmw\spook.fm2 Wood. Patel .Q Associates, lnc FlowMaster v6.O [614e] 
06/22/00 01:41:58 PM @ Haestad Methods, lnC. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1668 Page 1 of I 



Mckellips Natural Channel Reach 2e 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Natural R2e 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For .. .. Channel Depth ~~ ~~ 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 100.00 fl 
Discharge 800.00 cfs 

Results 

Depth 
Flow Area 
Wened Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\fmw\spook.fm2 Wood. Patel 8 Associates. Inc FlowMaster v6.0 [614e] 
06/22/00 01:42:06 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT Of3708 USA (203) 755-1666 Page 1 of 1 



Mckellips Natural Channel Reach 2f 
Worksheet for Trapezoidal Channel 

- 

Project Description 

Worksheet Mckellips Natural R2f 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For . . . . .. .. - channel -- - --- Depth -~ 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 Rift 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom ~ d t h  125.00 fl 
Discharge 900.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

1.78 fl 
234.7 fl' 

139.65 fl 
139.21 R 

1.16 n 
0.012673 Wfl 

3.83 Ws 
0.23 R 
2.01 fl .. 

Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Pate1 8 Aosoclater. Inc 



Mckellips Natural Channel Reach 29 
Worksheet for Trapezoidal Channel 

a Project Description 

Worksheet Mckelllps Natural R2q - 
Flow Element Trapezoidal Channel 
Method Manning's Fonula 

Solve For channel . . Depth 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 WR 
LeR Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 150.00 R 
Discharge 1,100.00 cfs 

Resuits 

Depth 
Flow Area 
Welted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specisc Energy 
Froude Number 0.52 a Flow Type Subcritical 

Project Engineer: Ashok C. Pate1 - Darrel Wood 
c:\haestad\lmw\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v8.O [614e] 
06122100 01:42:23 PM B Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of I 



Mckellips Natural Channel Reach 2h 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Mckelllps Natural R2h 

Flow Element 
Method 

Trapezoidal Channel 
'Manning's Formula 

Solve For. . . ~~ ~. -. . . Channel Depth . 

l n ~ u t  Data 

Mannings Coefficient 0.030 
Slope 0.003000 ftJfl 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 175.00 fl 
Discharge 1,350.00 cfs 

Results 

Depth 1.86 fl 
Flow Area 338.8 fl' 
Wetted Perimeter 190.31 fl 
Top Width 189.86 fl 
Critical Depth 1.22 fl 
Critical Slope 0.012423 fWft 
Velocity 3.98 Ws 
Velocity Head 0.25 fl 
Specific Energy 2.10 fl 
Froude Number a 0.53 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
C\hae~tad\ftnw\spook.fmZ Wood. Palel B Assoclales. Inc FlowMaster v6.O [614e] 
06/22/00 01:42:32 PM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 













Mckellips Natural Channel Reach 3a 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips Natural R3a 
Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For . -.. .. .~ ~. Channel Depth 

Input Data 

Mannings Coefficient 0.030 

Slope 

Lefl Side Slope 
Right Side Slope 
Bottom Width 

Dischame 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy . Froude Number 0.52 

I Flow T v ~ e  Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\fmw\spook.rm2 Wood, Patel 8 Associates. Inc FlowMaster v6.O [614e] 
06122100 11:13:28 AM Q) Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips Natural Channel Reach 3b 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Mckelllps Natural R3b 
Flow Element 

Method 

Trapezoidal Channel 
Manning's Formula 

Solve For - - ~ ~ -  . .. .. Channel Depth . ~ ~ ~... ~ 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 Wft 
Leit Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V  
Bottom Width 100.00 R 
Discharae 800.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

1.89 R 
202.7 ft* 

115.54 fl 
115.08 fl 

1.24 R 
0.012453 Wft 

3.95 WS 
0.24 R 
2.13 fl 

Froude Number 0.52 
 low Type Subcritical 

Projed Engineer: Ashok C. Patel - Darnel Wood 
~:haestad\fmw\spook.fm2 Wood, Patel 8 Assoelateo, Inc FlowMaster v6.O [614el 
06/22/00 11:13:37 AM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1686 Page 1 of I 



Mckellips Natural Channel Reach 3c 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckelllps Natural R3c 
FIOW Element Trapezoidal Channel 

Method Manning's Formula 

??!!!?EL .. ~ . Channel Depth . .. .. . . ~ .~ 

InDut Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wft 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 125.00 fl 
Discharge 900.00 cfs 

Results 

Depth 1.78 fl 
Flow Area 234.7 R 
Wetted Perimeter 139.65 fl 
Top Width 139.21 fl 
Critical Depth 1.16 fl 
Critical Slope 0.012673 wrt 
Velocity 3.83 Ws 
Velocity Head 0.23 fl 
Specific Energy 2.01 fl -~ 

Froude Number 0.52 
Fiow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Patel B Associates, lnc FlowMaster v6.0 [614el 



Mckellips Natural Channel Reach 3d 
Worksheet for Trapezoidal Channel 

a Project Descrlption 

Worksheet Mckellips Natural R3d 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Ql3helDepth 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 fthl 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 

Bottom Width 150.00 fl 
Discharge 1,100.00 cfs 

Results 

Depth 1.80 fl 
Flow Area 282.9 f12 
Wetted Perimeter 164.84 fl 
Top Width 164.40 fl 
Critical Depth 1.17 fl 
Critical Slope 0.012586 Wfl 
Velocity 3.89 Ws 
Velocity Head 0.23 fl 
Specific Energy 2.03 fl 

a Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Patel 8 Associates. Inc FlowMaster v6.O [614el 



McKellips Natural Channel Reach 3e 
Worksheet for Trapezoidal Channel 

a Project Description 

Worksheet Mckellips Natural R3e 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For ~ ~ ~ . . Channel Depth ~~ ~ 

Innut Data 

Mannings Coefficient 0.030 

Slope 0.003000 Wfl 
Lefi Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 

Bottom Width 175.00 fl 
Discharge 1,350.00 cfs 

Results 

Depth 1.86 R 
Flow Area 338.8 ff 
Wetted Perimeter 190.31 fl 
Top Width 189.86 fl 
Critical Depth 1.22 R 
Critical Slope 0.012423 ft/fl 
Velocity 3.96 Ws 
Velocity Head 0.25 R 
Specific Energy 2.10 R 

a Froude Number 0.53 
Flow Type Subcr~tical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\fmw\spook.fmz Wood, Patel 8 Assoclstet. Inc FlowMaster "6.0 [614e] 
06122100 11:14:01 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page l of 1 



Mckellips C Natural Channel Reach l a  
Worksheet for Trapezoidal Channel 

• Project Description 
Wor%sheet 
Flow Element 
Method 

Mckellips C Natural R l a  LEQOn.1 = 1500' 
Trapezoidal Channel 
Manning's Formula 

Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 50.00 R 
Discharge 400.00 cfs 

Results 

Depth 
Flow Area 
Welted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

a Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Pate1 - Darrel Wood 
w:\ . .  \h~dra~lic~\flowrnaster\s~ook.fm2 



Mckellips C Natural Channel Reach I b  
Worksheet for Trapezoidal Channel 

a Project Description 

Worksheet Mckellips C Natural R l  b LE~&TH= 2700' 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Deoth 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 ftlfl 
Lefl Side Slope 4.00 H :  V 
Right Side Slope 4.00 H :  V 

Bottom Width 75.00 R 
Discharge 600.00 cfs 

Results 

Depth 1.87 R 
Flow Area 154.7 f12 
Welled Perimeter 90.46 fl 
Top Width 90.00 fl 
Critical Depth 1.23 fl 
Critical Slope 0.012547 ft/R 
Velocity 3.88 ft!s 
Velocity Head 0.23 fl 
Specific Energy 2.11 fl 

a Froude Number 0.52 
Flow Type Subcriticat 

us,ue = 1790 
b13'ruRAL 05&&= 16s7.S 

,015 SLQPE 9  EL q0.5' 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmasterk.pook.fmZ Wood, Patel 8 Associates, Inc FlowMaster v6.O (614eJ 
06/26/00 12:12:12 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06700 USA (203) 755-1666 Page 1 of I 



Mckellips C Natural Channel Reach I c  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips c Natural RIC UA)&TI+ = 9%' 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 fUft 
LeR Side Slope 4.00 H : V  

Right Side Slope 4.00 H : V 

Bottom Width 100.00 R 
Discharge 800.00 cfs 

Results 

Depth 1.89 R 
Flow Area 
Welted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

Froude Number 0.52 
Flow Type Subcriticai 

Projed Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydrauIics\flowmaster\spook.fm2 Wood. Patel 8 Associates, Inc FlowMaster "6.0 [614el 
06/26/00 12:12:20 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Channel Reach I d  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckeliips c Natural R I ~  L€ ~1b~).1 = am' 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

-- 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Left Side Slope 4.00 H : V  
Right Side Slope 4.00 H : V 
Bottom Width 125.00 R 
Dischame 900.00 ds 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:L..\hydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates. Inc FiowMaster v6.O [614e] 
06/26/00 12:12:29 PM @ Haestad Methods. lnc 37 Bmokside Road Waterbury, CT 06700 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Channel Reach l e  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckelllps C Natural R l e  

FIOW Element 

Method 
Snbe For 

Trapezoidal Channel 

Manning's Formula 
Channel Deoth 

Input Data 

Manninas Coefficient 0.030 

Slope 0.003000 WR 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 

Bottom W~dth 150.00 fl 
Discharge 1.100.00 d s  

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

1.80 fl 
282.9 ff 

164.84 fl 
164.40 fl 

1.17 R 
0.012586 Wfl 

3.89 Ws 
0.23 R 
2.03 ft 

Froude Number 0.52 
Flow Type Subcriticai 

Projed Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel &Associates, lnc FlowMaster "6.0 [614e] 
06128100 12:12:38 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Channel Reach I f  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Natural R l f  L&&Tit= 5%' 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wfl 
Left Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 

 ono om Width 175.00 fl 
Discharge 1,350.00 cfs 

Results 

Depth 
Flow Area 
Welted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Soecific Enerav -. 
Froude Number 0.53 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - barrel Wood 
w:\ ... \hydraullcs\fiowmaster~spook.fm2 Wood, Patel & Associates, lnc FlowMaster v6.0 [614e] 
06126100 12:12:45 PM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT N708 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Rlg 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips c Natural R le  LENSTH z 450'  
Flow Element 
Method 
Solve For 

Trapezoidal Channel 
Manning's Formula 
Channel DeDth 

Input Data 

Mannines Coefficient 0.030 
Slope 0.003000 fUft 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H :V 
Bottom Width 200.00 R 
Discharge 1.520.00 cfs 

Results 

Depth 1.84 R 
Flow Area 382.1 R' 
Welted Perimeter 215.19 R 
Top Width 214.74 R 
Critical Depth 1.21 R 
Critical Slope 0.012442 WR 
Velocity 3.98 Ws 
Velocity Head 0.25 R 
Specific Energy 2.09 R 
Froude Number 0.53 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Patel &Assoclates, lnc FlowMaster "6.0 i614el 



Mckellips C Natural Channel Reach 2a 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Natural R2a LEA%TH = 'f 50 
Flow Element 
Method 
Solve For 

Trapezoidal Channel 
Manning's Formula 
Channel Depth 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H : V  
Right Side Slope 4.00 H : V 
Bottom width 75.00 fl 
Discharge 600.00 cfs 

Results 

Depth 1.87 fl 
Flow Area 154.7 fl* 
Wetted Perimeter 90.46 fl 
Top Width 90.00 R 
Critical Depth 1.23 fl 

Critical Slope 0.012547 RM 
Velocity 3.88 Ws 
Velocity Head 0.23 fl 
Specific Energy 2.11 fl 
Froude Number 0.52 
Flow Type Subcritical 

R I F ~ E U  5 ' t3sg a DWS @ a s '  

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.lm2 Wood, Patel 8 Associates, Inc FlowMaSter v6.O 1614el 



Mckellips C Natural Channel Reach 2b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Natural R2b 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel D e ~ t h  

Input Data 

Mannings Coefficient 0.030 

slope 0.003000 WR 
LeR Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 
Bottom Width 100.00 R 
Discharge 800.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimetel 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Soecific Enerav -. 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydrauIics\flowmaster\spookkfm2 Wood, Patel B Associates, lnc FlowMaster v6.0 [614e] 
06126100 03:03:20 PM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06706 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Channel Reach 2c 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckeilips C Natural R2c CE&TH : Y 3' 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 Wft 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 125.00 fl 
Discharae 900.00 cfs 

Results 

Depth 1.78 fl 
Flow Area 
Wetted Perimetel 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

234.7 fl* 
139.65 ft 
139.21 R 

1.16 fl 
0.012673 Wfl 

3.83 Ws 
0.23 fl 
2.01 fl 

Fmude Number 0.52 
Flow Type Subcritical 

, I a , a ' U f l l P ~ L &  %.'a DROPS 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Palel 8 Associates, Inc FlowMaster v6.O [614e] 
06/26/00 03:03:27 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Channel Reach 2d 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Natural R2d W T H  z 8%' 
Flow Element Trapezoidal Channel 

Method Manning's Fornlula 

Solve For Channel Depth 

Inout Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wfi 
Lefl Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 

Bottom Width 150.00 ft 
Discharge 1,100.00 cfs 

-- 

Results 

Depth 1.80 A 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

282.9 flz 
164.84 A 
164.40 A 

1.17 R 
0.012586 Wft 

3.89 Ws 
0.23 fl 
2.03 fl - ~ 

Froude Number 0.52 
~ i o w  Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster!spook.fm2 Wood, Patel &Associates, Inc FiowMaster v6.O [614e] 
06126100 03:03:35 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Channel Reach 2e 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Natural R2e LEi%fW = I b '  
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Depth 

lnDut Data 

Mannings CoeKlcient 0.030 

Slope 0.003000 WR 
Left Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 

Botlom Width 175.00 fl 
Discharge 1,350.00 cfs 

Results 

Depth 
Flow Area 
Welled Perimeter 
Top Width 
Critical Depth 
Critical Siope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 

1.86 R 
338.8 fl' 

190.31 fl 
189.86 fl 

1.22 fl 
0.012423 Wfl 

3.98 Ws 
0.25.~ 
2.10 R 
0.53 

Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\nowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster "6.0 [614el 
06/26/00 03:03:42 PM Q Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips C Natural Channel Reach 2f 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Natural R2f L&%TH = I* 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

lnvut Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H: V 
Bottom Width 200.00 fl 
Discharge 1.450.00 cfs 

Results 

Depth 1.79 R 
Flow Area 371.2 R' 
Wetted Perimeter 214.77 fl 
Top Width 214.33 R 
Critical Depth 1.17 fl 
Critical Slope 0.012568 Riff 
Velocity 3.91 fUs 
Velocity Head 0.24 R 
Specific Energy 2.03 fl 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashak C. Patel - Darrel Wood 
w:L..\hvdrauli~~~flo~mastsr\sook.fm2 Wood. Patel & ~smcir tar  inn 



Mckellips C Concrete Lined Channel Reach l a  
Worksheet for Trapezoidal Channel 

a Project Description 

Worksheet Mckellips C Llned R l a  &.&%TH = \SW" 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mann~ngs Coefficient 0.017 
Slope 0.012000 fun 
Len Side Slope 2.00 H : \ 
Right Side Slope 2.00 H : \ 
 ono om width 10.00 R 
Discharge 400.00 ds 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
S~ecific Enerov -. 

a Froude Number 1.77 

Flow Type Supercritical 

Projed Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [614el 
06/26/00 02:06:33 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbu~y, CT 06708 USA (203) 755-1666 Page 1 of 1 



Mckellips C Concrete Lined Channel Reach I b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckeliips C Lined R l b  L m b l H  ' ?AsQ 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.017 

Slope 0.010000 Wfl 
Lefl Side Slope 2.00 H ' V 

Right Side Slope 2.00 H : V 

Bottom Width 15.00 fl 
Discharge 900.00 cfs 

Results 

Depth 
Flow Area 
Wetled Perimeter 
Top Width 
Crlical Depth 
Critical Slope 
Velocity 
Velocitv Head , 
S~ecific Enerav 6.29 fl -. 
Froude Number 1.71 
Flow Type Supercriticai 

Pmjed Engineer: Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [614e] 
06126100 02:06:24 PM 0 Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1686 Page 1 of 1 



Mckellips C Concrete Lined Channel Reach I c  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckeilips C Lined R l c  L%Tli= L 1 ~ ~ '  
Flow Element 

Method 
Solve For 

Trapezoidal Channel 

Manning's Formula 
Channel DeDth 

InDut Data 

Mannings Coefficient 0.017 
Slope 0.010000 Wfl 
~ e f l  side slope 2.00 H : v 
Right Side Slope 2.00 H : V 
Bottom Width 25.00 fl 
Discharge 1.100.00 cfs 

Results 

Depth 2.55 fl 
Flow Area 76.6 f12 
Wetted Perimeter 36.39 fl 
Top Width 35.18 fl 
Critical Depth 3.55 fl 
Critical Slope 0.003121 WR 
Velocity 14.36 Ws 
Velocity Head 3.20 fl 
S~ecific Enersv 5.75 fl -. 

a Froude Number 1.72 
Flow Type Supercriticai 

a 
Project Engineer: Ashok C. Patel - Darrel Wood 

w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [614e] 
06126100 02:06:15 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 0670.3 USA (203) 755-1666 Page 1 of 1 



Mckellips C Concrete Lined Channel Reach I d  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips c Lined ~ l d  LWTH = SSO' 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Deoth 

Input Data 

Manninqs Coefficient 0.017 
Slope 
Left Side Slope 

Right Side Slope 
Bottom Width 

Discharae 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

3.05 ft 
94.9 ff 

38.64 ft 
37.20 R 
4.01 fl 

0.003026 Wft 
14.23 Ws 
3.15 fl 
6.20 ft 

a Froude Number 1.57 
 low Type Supercritical 

Project Engineer: Ashok C. Pale1 - Darrel Wood 
w:\ ... lhydraulics\flowrnasterkpook.m2 Wood, Pate18 Associates. Inc FlowMaster "6.0 1614el 
06126100 02:06:03 PM Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 o f t  



Mckellips C Concrete Lined Channel Reach l e  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Lined Rle  I-WL?N : '15~' 
Flow Element Trapezoidel Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.017 
Slope 0.008000 ft!R 
Left Side Slope 2.00 H : V  
Right Side Slope 2.00 H : V 
Bottom Width 25.00 ft 
Discharge 1,520.00 d s  

Results 

Depth 
Flow Area 
Welted Perimeter 
Top Width 
Cdtical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy .. 
Froude Number 1.58 
Flow Type Supercritical 

VSuL -- /6rb y, 6 

Project Engineer Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster "6.0 1614el 
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Mckellips C Concrete Lined Channel Reach 2a 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Lined R2a LEU6lH = 1750 ' 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Depth 

lnout Data 

Mannings Coefficient 0.017 
Slope 0.008000 WR 
Len Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bottom Width 10.00 ft 
Discharge 900.00 cfs 

Results 

Depth 3.68 R 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocily Head 
Specific Energy 
Froude Number 1.54 
Flow Type Supercritical 

Project Engineer: Ashok C. Pate1 - Darrel Wood 
w:L..!hydraulicsWowmaster\spook.fm2 Wood, Patel B Associates, lnc FlowMaster "6.0 [614e] 
06126100 01:36:13 PM C 3  Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06703 USA (203) 755-1666 Page 1 of 1 



Mckellips C Concrete Lined Channel Reach 2b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Lined R2b ILP&TN = 850' 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Deoth 

I 
Input Data 

Mannings Coefficient 0.017 
I 

Slope 
Lefl Side Slope 

I 
Right Side Slope 

Bottom Width 
Discharge 

0.008000 Wfl  
2.00 H : V 
2.00 H: V 

15.00 fl 
1.100.00 cfs 

Results ~~~~~~ 

Depth 
Flow Area 
Welied Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 1.56 
Flow Type Supercritical 

Project Engineer Ashok C. Patel - Darrel Wood 
w:\ ... \hydraulis\Mwmaster\spwk.fm2 Wood, Patel B Associates, inc FiowMaster v6.O [614e] 
06/26/00 01:36:27 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page I of 1 



Mckellips C Concrete Lined Channel Reach 2c 
Worksheet for Trapezoidal Channel 

Projed Description 

Worksheet Mckellips C Lined R2c U T H  = / I O ~ '  . . 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Inout Data 

Mannings Coefficient 0.017 
Slope 0.008000 ft/ft 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 25.00 ft 
Discharge 1,350.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Speciflc Enemy .. 

a Froude Number 1.57 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood, Patel 8 Associates, Inc FlowMaster "6.0 1614el 



Mckellips C Concrete Lined Channel Reach 2d 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Mckellips C Lined R2d L ~ T N  = 1500 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Denth 

- 

Input Data 

Mannings Coemcient 0.017 

Slope 0.008000 Wfl 
Lefl Side Slope 2.00 H: V 
Right Side Slope 2.00 H : V 
Bottom Width 25.00 R 

Dischame 1 450.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

3.18 fl 
99.6 ff 

39.21 ft 
37.71 fl 
4.19 fl 

0.002994 Wfl 
14.56 Ws 
3.29 ft 
6.47 R 

Froude Number 1.58 
Flow Type Supercritical 

Project Engineer. Ashok C. Patel - Darrel Wood 
w:\ ... ulydraulics\flowmaster\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.0 [614e] 
06126100 01:36:54 PM @ Haestad Methods. lnc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of I 









Mckellips Road Option i a  Earthen Channel 

Take (T. P. Parcel Area Panel Wldth Depth of Take Area Take Area Land Value 
Segment Feature Parcel or N) (acres) (*) Take (ft) (acres) (%) (5) Cost (5) 

5 0  BMI Channel 
25'8Nv Channel 

Channel 
Channel 
Channel 
Channel 
Channel 

75'BMI Channel 
Channel 
Channel 

150 BNY Channel 
Channel 

250 BMI Channel 
Channel 
Chan,nel 
Channel 
Channel 
Channel 



Land Takes 
Mckellips Road Option ta  Concrete Channel 

Take (T, P, Parcel Area Parcel Width Depth of Take Area Take Area Land Value 
Segment Feature Parcel or N) (acres) In) Taka (ft) (acres) (%) 5 )  Cost (5) 

S BMl Channel 
SBiW Channel 

Channel 
Channel 
Channel 
Channel 
Channel 

1WBMl Channel 
Channel 
Channel 

25' BNY Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Basin 214442H P 75.22 660 660 10.00 13 29% 5376.100 $50.000 $50,000 

Total (ac) 25.47 $307.226 



Mckellips Road Option I b  Earthen Channel 

Take (T, P, Parcel Area Parcel Wldth Depth of Take Area Take Area Land Value 
Segment Feature Parcel or N) (a=-%) Take(n) (acres) (%) (8 Cost ($1 

25 BMI Channel 
101BMI Channel 

Channel 
Channel 

501 BMI Channel 
Channel 

1501 BMI Channel 
Channel 

100' BFN Channel 
Channel 
Channel 

175'BFN Channel 
Channel 
Channel 
Channel 
Channel 

Basin 218267A P 36.88 660 660 1000 27.12% $700.500 $189,951 $189.951 

Total (ac) 64.94 $992.080 



Land Takes 
Mckellips Road Option I b  Concrete Channel 

Take IT, P, Parcel Area Parcel Width Depth of Take Area Take Area Landvalue 
Segment Feature Parcel or N) (acres) I*) Take (R) (acres) 1%) I$) Cost ($) 

S BMI Channel 21449-2H P 75.22 1500 40.4 1.39 1.65% $376,100 $6,956 
5'BMl Channel 21431-45 P 9.56 600 36.2 0.53 5.51% $191,140 $10.523 

Channel 219-31-44 P 7.51 456.5 36.2 0.40 5.33% $150.120 $8,007 
Channel 219-31-67 P 171.26 6W.8 36.2 0.53 0.31% $65,632 $263 
Channel 2lN1-43 P 7.99 719.3 38.2 0.63 7.90% $159,720 $12,516 
Channel 21931-42 P 12.82 323.4 36.2 0.26 2.21% $256,360 $5.672 

15 BMI Channel 219-31-42 P 12.62 317.9 53 0.39 3.02% $85,632 $2.564 
Channel 219-31-67 P 171.26 1865.1 53 2.27 1.33% $85.632 $1.135 
Channel 219-31-40 P 12.10 670.3 53 0.82 6.74% $242,040 $16.311 

5' BMI Channel 219267A P 36.86 1260 47 1.36 3.75% $700,500 $26,234 
Channel 215266 P 36.03 1320 47 1.42 3.75% $722.500 $27,058 

IS BMI Channel 219-2646 P 36.03 1320 53 1.61 4.22% $668,020 $26.211 
25' BMI Channel 219-26-3H P 11.53 330.25 61.2 0.46 4.02% $219,500 $6.633 

Channel 219-26107 P 2.36 330.25 61.2 0.46 19.46% $145,000 $28,221 
Channel 219-2696E P 3.77 620 61.2 0.87 23.09% $98.000 $22,631 
Channel 2152511R P 14.96 600 61.2 1.12 7.50% $299,540 $22.479 $227.734 

Basin 219-2674 P 36.66 660 660 1O.W 27.12% $700,500 $169.951 $189,951 

Total lac) 34.57 $467,684 



Land Takes 
Option.. XXX Channel 

Take IT. P. Parcel Area Parcel Width Depth of Take Ares Take Area Land value 
segment ~eature Parcel orN) (acres) In) Take(n) (acres) (X) (I) Cost l l )  

25'8NY Channel 219-49-2H P 75 22 1500 42.7 147 195% $376.100 $7.352 
1 O ' M  Channel 21951-45 P 9 56 600 30.4 0.42 4.38% $191.140 $8,375 

Channel 2195144 P 7.51 456.5 30.4 032 424% $150.120 $6.372 
Channel 219-3167 P 171.26 EWE 30.4 0.42 024% $85.632 $210 

5 0 ' W  Channel 219-31~43 P 7.99 719.3 36.3 060 7.51% $159.720 $11,988 
Channel 21931-42 P 1282 641.3 36.3 0.53 4.17% $256,380 $10,888 

15NBiW Channel 2193167 P 171.26 1865.1 60.4 2.59 1 . 5 1  $85.632 $1.293 
Channel 21W1-40 P 12 10 670.3 6(14 0.93 7.68% $242,040 $18.589 

1W'BMl Channel 219-26-7A P 36 88 1280 48.1 1.41 3.83% S7W.500 $26.848 
Channel 218-266 P 38 03 1320 48.1 1.46 3.83% $722,500 $27.691 
Channel 219-2646 P 38.03 400 48.1 0.44 1.16% $668.000 $7,758 

l 7 S W  Channel 219-2MB P 38.03 920 71.9 1.52 3.99% $668,000 $26,673 
Channel 219263H P 11.53 330.25 71.9 0.55 4.73% $219.500 $10.377 
Channel 219-26-107 P 2.38 330.25 71.9 0.55 22.87% $145.000 $33,155 
Channel 219-26-96E P 3.77 620 71.9 1.02 27.13% $98.0W $26.588 
Channel 219-25-1lR P 14.98 8W 71.9 1.32 8.82% D299,MO $26.410 $250,367 



Land Takes 
Mckellips Road Option 2b Concrete Channel Pass Mt Diversion in Place 

Take (T. P, Pamd Area Panelwidth Depth oi Take Area Take Rrea  and value 
segment Feature Parcel orN) (acres) (R) ~ a k e ( ~ )  (acres) PA) Ct) C=t(t) 

8 EM) Channel 
8'W Channel 

Channel 
Channel 
Channel 
Channel 

8 BNY Channel 
Channel 
Channel 

8'8NY Channel 
Channel 

bBMl  Channel 
8' BNY Channel 

Channel 
Channel 
Channel 

Basin 219.26-7.4 P 36.88 660 660 10.04 27.12% S7W.500 $189,951 $189.951 

Total (ac) 27.95 $362,940 

Basins 20.00 $239.951 

Channels 7.95 $122.989 



1 Land Takes 
Mckellips Road Option I b  Earthen Channel Pass Mt Diversion i n  Place no Channel in State Land Parcel 

h k e ( ~ ,  P, Parcel ~ r e a  Parcel Wldth nepth of Take ~ r e a  ~ a k e ~ r e a  ~andvaiue 
Segment Feature Parcel orNl (acres) (R) Take (n) (acres) (%) (9 coal$) 

Channel 219.~6-7~ P 3668 1260 46 1.35 3.67% f7W.500 $25.676 
Channel 219-26-6 P 38.03 1320 46 1.39 3.67% $722,500 $28.462 
Channd 219-2646 P 38.03 4 w  46 0.42 1.11% $668.000 $7.420 
Channel 219-2WB P 38.03 920 50.5 1.07 2.80% $ffiB,WO $18.734 
Channel 21926-3H P 11.53 330.25 50.5 0.38 3.32% $219.500 $7,289 
Channel 219-26107 P 2.38 330.25 50.5 0.38 1606% $145,000 $23.287 
Channel 219.2686~ P 3.77 620 50.5 0.72 1908% $98.000 $18.675 
Channel 219-25-11R P 14.98 8W 50 5 0.93 619% $299,540 $18,549 $146.411 

Basin 219492H P 75 22 880 600 909 12.09% $376.100 $45.455 $45,455 

Basin 21928-7A P 36.88 660 660 1000 27.12% 17W.500 $189,951 $189,951 

Toial (ac) 25.74 $381.516 $14,82336 

8851115 19.09 $236.405 $12,33075 

Channels 6.55 $146,111 $21,982.87 



! Land Takes 
M c k e l l i ~  Road Option 2bConcrete Channel Pass Mt Diversion in Place no Channel i n  State Land Parcel 

Take IT, P, Parcel Area Parcel Wiam Depth of Take Area Take~rea   and Value 
Segment Feature Parcel or N) lacresl In) Tskeln) (scree 1%) ($1 Cost ($1 

WBNY Channel ZtS~26-7A P 3686 1280 35.4 1.04 2.82% 97oOWo 919759 . ~, ~~ 

Channel 21926~6 P 38.03 1320 35.4 107 2.82% $~%:sw '620.3m 
Channel 219-2MB P 38.03 1320 355 1.11 2.91% $B68.OW $19.428 

8 ' W  Channel 218-26-3~ P 11 53 330.25 37 7 0.29 2.48% $219.500 $5.441 
Channel 219.26107 P 2 38 330.25 37 7 0.29 11 99% $145.000 $17.384 
Channel 219-28968 P 3.77 820 37 7 056 14.23% $S8.m $13941 . . . ~,~ 
Channel 219-25-11R P 14.88 800 37.7 0.69 4.62% $299,540 $13,848 $110,181 

Basin 21949-2H P 75.22 66U 660 10OD 13.23% 5376,100 $5O,WO $B,m 

Basin 219-287A P 35.88 660 660 10.00 27.12% $700,5W $189.951 $189.951 

Total (ac) 25.02 5350.132 $13,99429 

Basins 20.00 $239,951 '611,99753 

Channels 5.02 $110.181 $21.95011 



Land Takes ~~~~~~~ ~~ 

Mckeliips Road Option I c  Earthen Channel 

Take IT, P, Parcel Area Parcel Width Depth of Take Area Take Area Landvalue 
Segment Feature Parcel orN) [acres) (n) Take (ft) (acres) (%) I$) Cost ($) 

50' BNY Channel 
7SBNY Channel 

Channel 
Channel 
Channel 
Channel 
Channel 

15W BMI Channel 
Channel 

1W'BNY Channel 
Channel 

20W B M I  Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Basin 219267A P 36.86 660 660 10.W 27.12% $700.500 $189,951 $169.951 

Total (ac) 60.32 $4,036,177 



1 Land Takes 
Mckeilips Road Option 2c Concrete Channel 

Take IT, P, Pane! Area Parcel Wid* Depth of Take Area Take Area Land Value 
Segment Feature Parcel orN) (acres) I*) Take In) (acres) 1%) I$) Cost ($) 

10 BMI  Channel 
15' BMI Channel 

Channel 
Channel 
Channel 
Channel 
Channel 

25 BMI Channel 
Channel 

lo' BMI  Channel 
Channel 

25' BMI  Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Basin 219-267A P 36.88 660 660 10.00 27.12% $703,500 $189.951 $189,951 

Total (ac) 26.42 $449.785 



Spook HiNADMP Uodate 
~lood Control District or Maricepa County 

FCD 99-43 
Table 1 

McKellips Road Alienment with Pass  Mounta in  Diversion in Place 

I.evel I Concept Analysis Opinion of Probable Costs 

Total Cost 

$6,800,593 

$7,646,344 

$4394,748 

$5,346,936 

Option 
No. 

1 ~ .  ~ ~ r t h ~ , ,  channel 

2 8  .concrete channel 

1 ~ .  men channel 

2B . concrete channel 

Alternate Description 

Trapezoidal Earthen Channel with Vertical 
Drops. Basins at Mawes Rd and Ellsworth 
Road. TwoBasins. 

Trapezoidal Concrete Channel with Vertical 
Drops. Basins at Hawes Rd and Ellsworth 
Road. Two Basins. 

Trapezoidal Earthen Channel with Vertical 
Dmps. Basins at Hawes Rd and Ellsworth 
Road. No Channel Across State Land. Two 
Basins. 

Trapezoidal Concrete Channel with Vertical 
Drops. Basins at Hawes Rd and Ellsworth 
Road. No Channel Across State Land. Two 
Basins. 

Opinion of 

Major 
Elements 

$3,619,732 

$5,452,120 

$2,287,232 

$3,348,160 

Probable Costs including 

Additional 
Elemenu 

$2,573,700 

$1,740,391 

$1,530,583 

$1,561,039 

Contingencies 
Land 

Acquisitions 
Basins and RMI 

$607,161 

$453,833 

$476,933 

$437,736 



Spook Hill ADMS Uudnte 
Flood Control District of Maricopa Coun* 

FCD 99-43 

July 21,2000 
WIT # 99989 

McKetlips Road Ali~oment with Pass Mountain Diversion 
Level I Concept Analysis Opinion of Probable Costs 

Option 1B - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4 00 CY 73,217 $292,869 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163 SF 6,226 $1,014,820 

4 Splitter Structures $60,000 EA 2 $120,000 

5 Culverts $310 CY 293 $90,830 

6 Basin Excavation $4.00 CY 262,167 $1,048,667 

SUBTOTAL MAJOR ELEMENTS $2,567,186 

CONTlNGENCIES: 
Construction 

Construction Admin 6% $154,031 

TOTAL MAJOR ELEMENTS $3,619,732 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 1,428,108 $1,570,919 

2 Fence $12 LF 21,200 $254,400 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,825,319 

CONTlNGENCIES: 
Conslmction 35% $638,862 
Construction Admin 6% $109,519 

TOTAL ADDITIONAL ELEMENTS $2,573,700 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Chamel Land Acquisition $16,110 AC 15.54 $250,349 

2 Basin Land Acquisition $12,330 AC 19.09 $235,380 

SUBTOTAL LAND ACQUISITION $485,729 

CONTINGENCIES : 25% $121,432 

TOTAL LAND ACQUISITION $607,161 

TOTAL $6,800,593 



Spook Hill ADMS U&@ 
Flood Control District of Maricopa County 
FCD 99-43 

MrKellips Road Alignment with Pass Mountain Diversion 
Level I Concept Analysis Opinion of Probable Costs 

Option 2B - Concrete Channel 

July 21,2000 
WIP # 99989 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 45,433 $181,731 

2 Concrete Channel Lining $310 CY 7,297 $2,262,135 

3 Drop Structures $163 SF 1,002 $163,389 

4 Splitter Shuchlres $60,000 EA 2 $120,000 

6 Basin Excavation $4 CY 262,167 $1,048,667 

SUBTOTAL MAJOR ELEMENTS $3,866,752 

CONTINGENCIES: 
Construction 35% $1,353,363 
Construction Admin 6% $232,005 

TOTAL MAJOR ELEMENTS $5,452,120 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 871,200 $958,320 

2 Fence $12 LF 23,000 $276,000 

3 Utilily Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,234,320 

CONTINGENCIES: 
Construction 35% $432,012 
Consmction Admin 6% $74,059 

TOTAL ADDITIONAL ELEMENTS $1,740,391 

W V D  ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $15,480 AC 7.95 $123,066 

2 Basin Land Acquisition $12,000 AC 20.00 $240,000 

SUBTOTAL LAND ACQUISITION $363,066 

CONTINGENCIES : 

TOTAL LAND ACQUISITION $453,833 

TOTAL $7,646,344 







W:\1999 Projects\99989-Spook Hill ADMP Update\Spreadsheets\cost EstimatesWtemative Cost Analysis\Spook Hill Preliminary Cost Analysis.xls-Master Channel 



Smok Hilt ADMS &date July 24,2000 
Flood Control District of Marieopa County W f f #  99989 
FCD 99-43 

MeKellips Road Alienment with Pass Mountain Diversion No Channel Across State Land 
Level I Concept Analysis Opinion of Probable Costs 

Option 1B - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 21,124 $84,495 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Struchlres $163 SF 1,971 $321,248 

4 Splitter Shuctures $60,000 EA 2 $120,000 

5 Culverts $310 CY 154 $47,740 

6 Basin Excavation $4.00 CY 262,167 $1,048,667 

SUBTOTAL MAJOR ELEMENTS $1,622,150 

CONTINGENCIES: 
Construction 35% $567,753 
Conshuction Admin 6% $97,329 

TOTAL MAJOR ELEMENTS $2,287,232 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 871,200 $958,320 

2 Fence $12 LF 10,600 $127,200 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,085,520 

CONTINGENCIES: 
Construction 35% $379,932 
Conshuction Admin 6% $65,131 

TOTAL ADDITIONAL ELEMENTS $1,530,583 

LAND ACOUISITION; 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $21,980 AC 6.65 $146,167 

2 Basin Land Acquisition $12,330 AC 19.09 $235,380 

SUBTOTAL LAND ACQUISITION $381,547 

CONTINGENCIES : 25% $95,387 

TOTAL LAND ACQUlSlTION $476,933 

TOTAL W,294,748 



Soook HillADMS Undore July 24,2000 
Flood Control District dMaricopa County WIP # 99989 
FCD 99-43 

MeKellips Road Alienrnent with Pass Mountain Diversion No Channel Across State Land 
Level I Concept Analysis Opinion of Probable Costs 

Option ZB - Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 16,637 $66,548 

2 Concrete Channel Lining $310 CY 3,251 $1,007,876 

3 Drop Struchlres $163 SF 514 $83,752 

4 Splitter Struchlres $60,000 EA 2 $120,000 

5 Culverts $310 CY 154 $47,740 

6 Basin Excavation $4 CY 262,167 $1,048,667 

SUBTOTAL MAJOR ELEMENTS $2,374,582 

CONTINGENCIES: 
Consundion 35% $831,104 
Conshudion Admin 6% $142,475 

TOTAL MAJOR ELEMENTS $3,348,160 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 871,200 $958,320 

2 Fence $12 LF 12,400 $148,800 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,107,120 

CONTINGENCIES: 
Construction 35% $387,492 
Construction Admin 6% $66,427 

TOTAL ADDITIONAL ELEMENTS $1,561,039 

LANDACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $21,950 AC 5.02 $110,189 

2 Basin Land Acquisition $12,000 AC 20.00 $240,000 

SUBTOTAL LAND ACQUISITION $350,189 

CONTINGENCIES : 25% $87,547 

TOTAL LAND ACQUISITION $437,736 

TOTAL $5,346,936 







TakefT, P, Parcel Are* Parcel Wldth Depth of Take Area Take Area Lana Value 
Segment ~eature Parcel or N) (acres) (it) Take (I?) (acres) 1%) ($1 Cost 6) 

0.32 3.37% $191.1 
025 3.27% $150.120 $49 
0.32 019% $85,632 $18 

/' 2193142 P 

0.80 2.17% 57W.500 $15,182 
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Channel 21826107 P 2.38 330.25 29.8 0.23 948% 8145.W 513,741 
channel 2 1 8 2 6 % ~  P 3.77 620 29.8 0.42 H.24% 598.000 511.020 
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Spook Hill ADMP Update 

mood Control District of M~rieopa County 

FCD 9943 

Table 1 
Culver Street Alienment 

Level I Concept Analysis Option Optnion o l  PmbnbleCortn 

Option 
No. 

IA - Earthen Channel 

2A - Concrete Channel 

IB - Concrete Pipe 

Alternate Description 

Trapezoidal Earthen Channel with Vertical 
Drops. Basin at Hawes Rd. One Basin. 

Trapezoidal Concrete Channel with Vertical 
Drops. Basin at Hawes Rd. One Basin. 

Concrete Pipe Along Entire Alignment. 
Basin at Hawes Rd. One Basin. 

Total Cost 

$19,775,991 

$12,042,356 

$4,509,724 

Opinion of Probable Costs Including Contingencies 

Major 
Elements 

$10,505,909 

$9,591,931 

$3,596,734 

Additional 
Elements 

$4,277,673 

$1,132,456 

$675,616 

. 

Land 
Acquisitions 

Basins and RMI 

$4,992,409 

$1,317,969 

$237,375 



Spook Hill ADMS Updnte 

Flood Control District of Maricopa County 
August 7,2000 

WIF # 99989 

FCD 99-43 
Culver Street Alienrnent 

Level I Concept Analysis Opinion of Probablc Costs 
Option 2A - Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 271,497 $1,085,989 

2 Concrete Channel Lining $310 CY 0 $0 

3 Drop Structures $163.00 SF 33,421 $5,447,650 

4 Splitter StrucNres $60,000 EA 1 $60,000 

5 Culverts $310 CY 736 $228,160 

6 Basin Excavation $4.00 CY 157,300 $629,200 

SUBTOTAL MAJOR ELEMENTS $7,450,999 

CONTINGENCIES: 

Construction 35% $2,607,850 
Consuuction Admin 6% $447,060 

TOTAL MAJOR ELEMENTS $10,505,909 

ADDITIONAL ELEMEWS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Landscaping $1 I0 SF 2,463,464 $2,709,810 

Fence $12 LF 27,000 $324,000 

Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $3,033,810 

CONTINGENCIES: 
Construction 35% $1,061,834 
Construction Admin 6% $1 82,029 

TOTAL ADDITIONAL ELEMENTS $4,277,673 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $127.225 AC 29.9 $3,804,028 

2 Basin Land Acquisition $18,990 AC 10.0 $189,900 

SUBTOTAL LAND ACQUISITION $3,993,928 

CONTINGENCIES 25% $998,482 

TOT4L LAND ACQUISITION $4,992,409 

TOTAL 619,775,991 



Soook HiNADMS Update 
Flood Control District of Maricopa County 
FCD 99-43 

Culver Street Alignment 
Level I Concept Analysis Opinion of Probable Costs 

Option ZA - Concrete Channel 

July 19,2000 
wm u 999x9 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $4.00 CY 118,374 $473,497 

2 Concrete Channel Lining $310 CY 13,998 $4,339,385 

3 Drop Structures $163.00 SF 6,580 $1,072,546 

4 Splitter Structures $60,000 EA 1 $60,000 

5 Culverts $310 CY 736 $228,160 

6 Basin Excavation $4.00 CY 157,300 $629200 

SUBTOTAL MAJOR ELEMENTS $6,802,788 

CONTINGENCIES: 

Construction 35% $2,380,976 
Construction Admin 6% $408,167 

TOTAL MAJOR ELEMENTS $9$91>31 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Landscaping $1.10 SF 435,600 $479,160 

Fence $12.00 LF 27,000 $324,000 

Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $803,160 

CONTINGENCIES: 
Construction 35% $281,106 
Construction Admin 6% $48,190 

TOTAL ADDITIONAL ELEMENTS $1,132,456 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $57,250 AC 15.1 $864,475 

2 Basin Land Acquisition $18,990 AC 10.0 $1 89,900 

SUBTOTAL LAND ACQUISITION $1,054,375 

CONllNGENCIES : 25% $263,594 

TOTAL LAND ACQUISITION $1,317,969 

TOTAL $12,042,356 

,cil999 Pmjectrl99989 - Spook Hi# ADMP UpdorelSpreodrhurolCvsr EstimoterlCulver Prelimino~ Ahmalive Cmr AnolyrisxlrCuIvrrl ?A Concmre Channzl 



Woodffatel 

S ~ o o k  Hill ADMS Uodafe 
Flood Colatrol District of Maricopa County 

July 19,2000 
wm u 99989 

FCD 99-43 
Culver Street Alienment 

Level I Concent Analysis Opinion of Probable Costs 
Option 1B - Pipe 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 48"RGRCP 

2 60" RGRCP 

3 72"RGRCP 

4 84"RGRCP 

5 90"RGRCP 

6 96"RGRCP 

7 108" RGRCP 

8 Manhole MAG 5201522 

9 Spliner Structures 

SUBTOTAL MAJOR ELEMENTS $2,550,875 

CONTINGENCIES: 
Construction 35% $892,806 
Construction Admin 6% $153,053 

TOTAL MAJOR ELEMENTS $3,596,734 

ADDITIONAL ELEMENTS: 

ITEM DESCRWTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 EA 435,600 $479,160 

2 Fence $12 LF 0 $0 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $479,160 

CONTINGENCJES 
Construction 35% $167,706 
Construction Admin 6% $28,750 

TOTAL ADDITIONAL ELEMENTS 5675,616 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $43,560 AC 0.00 $0 

2 Basin Land Acquisition $18,990 AC 10.00 $189,900 

SUBTOTAL LAND ACQUlSlTION $189,900 

CONTINGENCIES : 25% $47,475 

TOTAL LAND ACQUISITION 5237J75 

TOTAL @,509,724 

,v\1999 Projaels199989 - Spook Hiil ADMP Updoz~I~reodshoe~slCor~ EstimorerlCulv~r Pr*iimiury Al~ernaiivo Corr Analysisxb-Cuivrr IB P i p  





















Natural Channel Reach l a  
Worksheet for Trapezoidal Channel 

a Project Description 

Worksheet Culver St. Natural R l a  - 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

S?!ve~F_ol.~ ~ . ~ .. ~ Channel Depth . .. . .. ~~. 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 wft 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 125.00 fl 
Discharge 788.00 cfs 

Results 

Depth 1.64 R 
Flow Area 216.0 ff 
Wetted Perimeter 138.54 A 
Top Width 138.13 ft 
Critical Depth 1.06 ft 
Critical Slope 0.013033 Wfl 
Velocity 3.65 Ws 
Velocity Head 0.21 fl 
Specific Energy 1.85 ft 
Froude Number 0.51 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
~bae~tad\fmw\Spo~k.fmZ Wood, Patel 8 Associates, lnc FlowMaster v6.O [614e] 
06/21/00 06:24:30 AM 63 Haestad Methods. Inc. 37 Brookside Road Waterbuly. CT 06708 USA (203) 755.1666 Page 1 of 1 



Natural Channel Reach I b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. Natural R l  b 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel Depth_. .. .. . . . 

Input Data 

Mannings coefficient 0.030 
Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 125.00 R 
Discharge 819.00 cfs 

Results 

Depth 1.68 R 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\frnw\spook.fm2 Wood, Patel B Associates. Inc FlowMaster v6.0 [614el 
06/21R)O 06:24:40 AM @ Haestad Methods. lnc. 37 Bmokslde Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 o f f  



Natural Channel Reach 2a 
Worksheet for Trapezoidal Channel 

Project Descr~pt~on 

Worksheet Cuiver St Natural Reach 2a 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel Depth 

input Data 

Mannings Coefficient 0.030 

Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H : V  
Right Side Slope 4.00 H : V 

Bottom Width 25.00 fl 
Discharge 300.00 cfs 

Results 

Depth 
Flow Area 

Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow TvDe Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\mwbpook.fmZ Wood, Pate1 B Associates, lnc FiowMaster v6.o [614el 
06121100 06:30:05 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06706 USA (203) 755-1666 Page 1 of 1 



Natural Channel Reach 2b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. Natural Reach 2b 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For . Channel . Depth 

InDut Data 

Mannings Coefficient 0.030 
Slope 0.003000 WR 
Left Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bonom Width 50.00 fl 
Discharge 400.00 ds 

- - -  

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
SDeciftc Enerqv .. 
Froude Number 0.52 
Flow Type Subcritical 

Projen Engineer: Ashok C. Patel - Darrel Wood 
Wood, Patel 8 Associates, Inc FlowMaster v6.O [614el 



Natural Channel Reach 2c 
Worksheet for Trapezoidal Channel 

a Project Description 

Worksheet Culver St. Natural Reach 2c 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For 

~ ~. - ~~ ~~ . Channel Depth . . .. .. .. . . . .~  ~~ ~~ ~ 

h u t  Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wft 
Left Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 

Bottom Width 75.00 ft 
Discharge 600.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

a Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 



Natural Channel Reach 2d 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. Natural Reach 2d 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For ~ .~ . . ~  ~ . . ~  Channel Depth 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 
Bottom Width 100.00 it 

Discharge 705.00 cfs 

Results 

Depth 1.75 f l  
Flow Area 
Welled Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer Ashok C. Patel - Daml  Wood 
c:\haestad\fmw\spook,fm2 Wood, Patel H Associates, lnc FlowMaster v6.O [614e] 
06121100 06:30:33 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of 1 



Natural Channel Reach 2e 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Culver St Natural Reach 2e 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.030 

Slope 0.003000 Rm 
Left Side Slope 4.00 H : V 

Right Side Slope 4.00 H : V 
~ o t t o m  width 125.00 ft 
Discharge 900.00 cfs 

Results 

Depth 1.78 fl 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\hae~tad\hnw\spook.fm2 Wood, Patel B Associates, lnc FlowMasterv6.0 [614el 
06121100 06:30:41 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1668 Page 1 of 1 



Natural Channel Reach 2f 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Culver St. Natural Reach 2f 

Flow Element Trapezoldai Channel 
Method Manning's Formula 

Solve For ChafinecD_epth 

Input Data 

Manninqs Coefficient 0.030 - 
Slope 
Lefl Side Slope 

Right Side Slope 
Bottom Width 
Discharae 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

1.80 ft 
282.9 fl* 

164.84 R 
164.40 R 

1.17 R 
0.012586 Wfl 

3.89 Rls 
0.23 R 
2.03 R 

Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\fmwkpook.fmZ Wood, Patel &Associates, lnc FlowMaster v6.O [614e] 
06l21100 06:30:51 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Natural Channel Reach 4 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. Natural RV 
Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Chan?e!pe~!h ~ ~ 

Input Data 

Mannings Coefficient 0.030 
Slope 0.003000 Wfl 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 

Bottom Width 175.00 fl 
Discharge 1,300.00 cfs 

Results 

Depth 1.82 R 
Flow Area 331.0 R2 
Wetted Perimeter 189.97 fl 
Top Width 189.53 fl 
Critical Depth 1.19 fl 
Critical Slope 0.012524 Wfl 
Velocity 3.93 Ws 
Velocity Head 0.24 fl 
Specific Energy 2.06 R 
Froude Number 0.52 
Flow Type Subcritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c\haestad\fmw\spook.fm2 Wood, Patel &Associates, lnc FlowMaster v6.0 [614e] 
06120100 07:24:06 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury; CT 06708 USA (203) 755-1666 Page 1 of 1 



Natural Channel Reach 5 
Worksheet for Trapezoidal Channel 

Projed Description 

Worksheet Cuiver St Natural R5 
Flow Element Trapezoldal Channel 
Method Mann~ng's Formula 
Solve For Channel Depth 

Input Data 

Manninas Coefficient 0.030 
Slope 0.003000 WR 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Bottom Width 175.00 ft 
Discharge 1,300.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Ciiicai Depth 
Critical Slope 
Veiocity 
Velocity Head 
Specific Energy . Froude Number 0.52 
Flow Type Subcritical 

Projed Engineer: Ashok C. Patel - Darrei Wood 
Wood, Patel B Associates, lnc FlowMaster v6.O 1614el 





















Concrete Lined Channel (Shotcrete) Reach l a  
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet CulverSt R l a  
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For . . -. -- - - - . . . . . . . . Channel Depth . ~-~~~~~ ~ 

input Data 

Mannlngs Coefficient 0.017 
Slope 0.010000 ff/R 
Left Side Slope 2.00 H : V  

Right Side Slope 2.00 H : V 

Bottom Width 15.00 f l  
Discharue 819.00 d s  

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 1.70 
Flow Type Supercritical 

Project Engineer: Ashok C. Patei - Darrel Wood 
c:\haestad\fmw\spook.fm2 Wood, Patel B Associates, lnc FlowMaster v6.O [614e] 
06/23/00 06:43:06 AM 0 Haestad Methods. lnc 37 Brookside Road Waterbuy. CT 0670.3 USA (203) 755-1666 Page I of l 



Concrete Lined Channel (Shotcrete) Reach Ib 
Worksheet for Trapezoidal Channel 

a Project Descrlptlon 

Worksheet Culver St R l b  
Flow Element Trapezoldal Channel 
Method Manning's Formula 
Solve For Channel Depth 

InDut Data 

Mannings Coefficient 0.017 
Slope 0.010000 Wfl 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 20.00 fl 
Discharge 819.00 cfs 

Results 

Depth 2.42 fl 
Flow Area 
Welled Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocily 
Velocity Head 
Specific Energy 
Froude Number 1.69 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood. Patel &Associates. Inc 



Concrete Lined Channel (Shotcrete) Reach 2a 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. R2a 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For . . .. Channel Depth ~ .. . . 

h u t  Data 

Mannings Coefficient 0.017 

Slope 0.010000 WR 
Lefl Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bottom Width 10.00 R 
Discharge 300.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Criticai Depth 
Critical Slope 
Velocity 

Velocity Head 
Specific Energy .. 
Froude Number 1.60 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\fmw\5pook.fm2 Wood, Patel 8 Assoclateo, Inc FlowMaster v6.O [614e] 
06120100 02:55:10 PM @ Haestad Methods. lnC. 37 Brookside Road Waterbury. CT 06708 USA (203) 755.1666 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach 2b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. R2b 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings CoeMcient 0.017 

Slope 0.010000 Wft 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 

Bottom Width 10.00 fl 
Discharge 276.03 cfs 

Results 

Depth 1.85 ft 
Flow Area 25.4 R 
Wetted Perimeter 18.28 fl 
Top Width 17.41 fl 
Critical Depth 2.42 fl 
Critical Slope 0.003714 WR 
Velocity 10.88 ftls 
Velocity Head 1.84 ft 
Specific Energy 3.69 ft 
Froude Number 1.59 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c\haestad\fmw\spook,fm2 Wood, Patel 8 Associates, Inc FiowMaster W.0 [614e] 
06/20/00 02:55:01 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbuv, CT 06708 USA (203) 755-1666 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach 2c 
Worksheet for Trapezoidal Channel 

Project Description 

Wirksheet Culver St. R2c 

Flow Element 

Method 
Solve For 

Trapezoidal Channel 
Manning's Formula 

Channel DeDth 

Input Data 

Mannings Coefficient 0.017 
Slope 0.010000 Wft 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 

Bottom Width 20.00 fl 
Discharge 600.00 d s  

Results 

Depth 2.02 fl 
Flow Area 46.7 ftz 
Wetted Perimeter 29.05 ft 
Top Width 28.09 ft 
Critical Depth 2.75 ft 
Critical Slope 0.003387 WR 
Velocity 12.33 Ws 
Velocity Head 2.36 fl 
Speciflc Energy 4.39 R 
Froude Number 1.65 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Danel Wood 
c\haestad\fmw!spook.fmZ Wood, Patel 8 Associates, Inc FlowMaster v6.O [614e] 
06120100 02:54:53 PM B Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach 3a 
Worksheet for Trapezoidal Channel 

Proiect Description w 
Worksheet Cuiver St. R3a 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For Channel Depth.. ~~~ .~ ~~~ .. 

Input Data 

Mannings Coefficient 0.017 
Slope 0.008000 wn 
Lefl Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 
Bottom Width 10.00 R 
Discharae 705.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 1.52 
Flow Type Supercritical 

Project Engineer: Ashok C. Patei - Darrel Wood 
c\haestad\fmw\spook.fm2 Wood, Patel 8 Associates. Inc FlowMaster vB.0 [614e] 
06/20100 02:54:45 PM 0 Haestad Methods. Inc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach 3b 
Worksheet for Trapezoidal Channel 

a Project Description - 
Worksheet Culver St. R3b 
Flow Element Trapezoidal Channel 

Method Manning's Formula 
Solve For 

~ Channel Depth . ..... 

Input Data 

Mannings Coefficient 0.017 
Slope 0.008000 Wfl 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 10.00 fl 
Discharge 900.00 cfs 

Results 

Depth 
Flow Area 
Welted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 1.54 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Dane1 Wood 
~!haestad\fmw\spook.fm2 Wood, Patel 8 Associates, tnc FlowMaster "8.0 [614eJ 
06120100 02'5434 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551668 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach 3c 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. R3c 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For . . ~  ............. ~ 

Channel Depth 

Input Data 

Mannings Coefficient 0.017 

Slope 0.008000 Wfl 
Left Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 
Bottom Width 15.00 fl 
Discharge 1.100.00 cfs 

Results 

Depth 3.48 fl 
Flow Area 
Welled Perimeter 

Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 1.56 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c\haeslad\fmw\spook.fm2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [El481 
06120100 02:54:25 PM 0 Haestad Methods. lnc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1866 Page 1 of 1 



l290' 
Concrete Lined Channel (Shotcrete) Reach 4 

Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Cuiver St. R4 

Flow Element Trapezoidal Channel 
Method Manning's Pormdla 
Solve For Channel Depth 

input Data 

Mannings Coefficient 0.017 
Slope 0.008000 WR 
Lefl Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 
Bottom Width 20.00 R 
Discharge 1,300.00 cfs 

Results 

Depth 3.34 fl 
Flow Area 89.1 R* 
Wetted Perimeter 34.93 R 
Top Width 33.36 R 
Critical Depth 4.36 ft 
Critical Slope 0.003024 RIA 
Velocity 14.59 Ws 
Velocity Head 3.31 fl 
Specific Energy 6.65 fl .. 
Froude Number 1.57 
Flow Type Supercritical 

Project Engineer: Ashok C. Pate1 - Darrel Wood 
c:V1aestad\fmw\spook.fm2 Wood. Patel 8 Associates, Inc FlowMaster v6.O [614e] 
06120100 11:39:27 AM @ Haestad Methods. lnc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach 5 
Worksheet for Trapezoidal Channel 

Project Description - 
Worksheet Culver St. R5 
Flow Element Trapezo~dal Channel 

Method Mann~ng's Formula 

Solve For - .  Channel Depth 

Input Data 

Mannings Coefficient 0.017 

Slope 0.008000 Wfl 
Lefl Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bottom Width 25.00 ft 
Dischar~e 1,300.00 13s 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 

2.99 fl 
92.5 f12 

38.35 fl 
36.94 R 
3.92 fl 

0.003043 Wfl 
14.06 Ws 
3.07 ft 
6.06 ft 

Froude Number 1.57 
Flow Type Supercritical 

. . 

Project Engineer: Ashok C. Patel - Darrel Wood 
~Ulaestad\fmw\spook.frn2 Wood, Patel 8 Associates, Inc FlowMaster v6.O [614e] 
06/21/00 10:28:32 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of I 
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e w e  ST 
Pipe Report 

Projea Engineer: Wood/Patel 
w:\ ... \hydraulics\ston cad\culverdn.stm WoodlPatel StormCAD vl.5 [I581 
06/21/00 12:20:51 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

I 
P-181-17 
P-19 
P-20 

P-22 
P-24 

P-30 

1-17 
1-18 

1-19 
1-20 
1-21 

1-22 
Outlet 

I 

1-18 
1-19 
1-20 

1-21 
1-22 

570.00 

675.00 
787.00 
907.00 

1,227.00 

1,357.00 

1,497.00 

250.00 
225.00 

225.00 
252.80 
497.20 

500.00 
500.00 

0.021200 
0.020889 
0.020889 
0.020965 

0.016090 
0.016000 

0.016000 

20.16 
17.84 
18.15 
18.41 

19.70 
21.58 

24.78 

72inch 
84 inch 
90 inch 
96 inch 

108 inch 
108 incli 

108 inch 

0.014 
0.014 
0.014 
0.014 

0.014 
0.014 

0.014 

1,699.10 
1,693.80 
1,689.10 
1,684.40 

1,679.10 
1,671.10 

1,663.10 

1,693.80 
1,689.10 
1,684.40 
1,679.10 

1,671.10 
1,663.10 

1,655.10 

1,710.10 
1.704.80 
1.700.10 

1,695.40 
1.690.10 
1,682.10 

1,674.10 

1.704.80 
1,700.10 
1,695.40 
1,690.10 

1,682.10 
1.674.10 

1,666.10 



1.730.00 
1.725.00 
1.720.00 
1,715.00 
1,710.00 

: Elevation ft 
1.695.00 
1.6S0.00 
1,685.00 
1,680.00 
1,675.00 

O+OO 2+00 4+00 6+00 8+00 10+00 12+00 14+00 16+00 18+00 20+00 

Station fl 

Pmjen Engineer: WoodlPatel 
w:\ ... \hydrauliu\storm cad\culverst.stm WoodlPatel StormCAD v1.5 [1581 
06/19/00 04:42:55 PM @ Haestad Methods, lnc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Engineer: Wood/Patel . 
W:\ ... \hydrauIicsktorm cad\culverst.strn WoodlPatel 

StOrnlCAD Vl.5 [158] 
06/19/00 04:42:16 PM O Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 

Page 1 of 1 



o w k R  ST. 
Pipe Report 

Pipe Jpstrean3ownstrean1Discharge Length Constructed4verageSectionioughnes: Upstream Downstream Upstream lownstream 
Node Node (cfs) (R) Slope Velocity Size Invert Invert Ground Ground 

(WR) (Ws) Elevation Elevation Elevation Elevation 

Proien Engineer: WoodlPatel 
w:\ ... \hydraulia\stonn cad\culverup.stm WoodlPatel StormCAD "1.5 11581 
06/21/00 12:18:20 PM 63 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of I 





1.84000 

4,uo.m 

1.BW.00 

1.7m.00 

1.7W.00 

1,71000 

I.7M.W 

4.7WW 
MOO 5.00 lOIW 15t00 2aOO ZI+W ?MW 35+00 40*00 

Project Engineer: WoodIPatel 
w:\ ... ulydraulics\ston cad\culverup.stm WoodlPatel StormCAD vl.5 [158] 
08120100 11:25:56 AM B Haestad Methods, lnc. 37 Brookside Road Waterbuv, CT 08708 USA (203) 755-1666 Page 1 of 1 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 19, 2000 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 
................................................................................ 
Culvert Diameter (ft) ....................................... 9.0 
FHWA Chart Number ........................................... 1 
FHWA Scale Number (Type of Culvert Entrance) ................ 1 

................... Manning's Roughness Coefficient (n-value) 0.014 
Entrance LOSS Coefficient of Culvert Opening ................ 0.5 

......................................... Culvert Length (ft) 1,793.0 
Invert Elevation at Downstream end of Culvert (ft) .......... 0.0 
Invert Elevation at Upstream end of Culvert (ft) ............ 50.0 

....................................... culvert slope (ft/ft) 0.0279 

................................... Starting Flow Rate (cfs) 
............................... Incremental Flow Rate (cfs). 

..................................... Ending Flow Rate (cfs) 

............................. Starting Tailwater Depth (ft).. 
............................ Incremental Tailwater Depth (ft) 

................................. Ending Tailwater Depth (ft) 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
Rate Depth Inlet Outlet Depth Depth Outlet Velocity 
(cfs) (ft) Control Control (ft) (ft) (ft) (fPs) ................................................................................ 

819.0 12.54 12.5 -24.65 4.09 7.07 4.09 29.16 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 19, 2000 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE ................................................................................ 

................................... Culvert Diameter (ft).... 9.0 
FHWA Chart Number ........................................... 1 

................ FHWA Scale Number (Type of Culvert Entrance) 1 
................... Manning's Roughness Coefficient (n-value) 0.014 

................ Entrance Loss Coefficient of Culvert Opening 0.5 
Culvert Length (ft) ......................................... 2,710.0 

.......... Invert Elevation at Downstream end of Culvert (ft) 0.0 
............ Invert Elevation at Upstream end of Culvert (ft) 51.5 

Culvert Slope (ft/ft) ....................................... 0.019 

.................................... Starting Flow Rate (cfs) 819.0 
................................. Incremental Flow Rate (cfs) 0.0 

Ending Flow Rate (cfs) ...................................... 819.0 

............................... Starting Tailwater Depth (ft) 
............................ Incremental Tailwater Depth (ft) 

Ending Tailwater Depth (ft). ................................ 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
Rate 
(CfS) 

Depth Inlet Outlet Depth Depth Outlet Velocity 
(ft) Control Control (ft) (ft) (ft) (fps) ................................................................................ 

819.0 4.0 12.54 0.0 4.57 7.07 4.57 25.28 

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

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 19, 2000 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE 
................................................................................ 
Culvert Diameter (ft) ....................................... 
FHWA Chart Number ........................................... 
FHWA Scale Number (Type of Culvert Entrance)...... .......... 
Manning's Roughness Coefficient (n-value) ................... 
Entrance LOSS Coefficient of Culvert Opening ................ 
Culvert Length (ft). ........................................ 
Invert Elevation at Downstream end of Culvert (ft) .......... 
Invert Elevation at Upstream end of Culvert (ft) ............ 
Culvert Slope (ft/ft) ....................................... 
Starting Flow Rate (cfs) .................................... 315.0 
Incremental Flow Rate (cfs) ................................. 0.0 
Ending Flow Rate (cfs) ...................................... 315.0 

Starting Tailwater Depth (ft) ............................... 
Incremental Tailwater Depth (ft) ............................ 
Ending Tailwater Depth (ft) .................................. 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
Rate 
(CfS) 

Depth Inlet Outlet Depth Depth Outlet Velocity 
(ft) Control Control (ft) (ft) (ft) (fps) ................................................................................ 

315.0 9.36 8.9 2.04 3.19 4.84 3.19 20.66 

................................................................................ ................................................................................ 
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 19. 2000 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE 
................................................................................ 
Culvert Diameter (ft) ....................................... 
FHWA Chart Number ........................................... 

................ FHWA Scale Number (Type of Culvert Entrance) 
................... Manning's Roughness Coefficient (n-value) 

................ Entrance Loss Coefficient of Culvert Opening 
Culvert Length (ft) ......................................... 

.......... Invert Elevation at Downstream end of Culvert (ft) 
............ Invert Elevation at Upstream end of Culvert (ft) 

Culvert Slope (ft/ft) ....................................... 
Starting Flow Rate (cfs) .................................... 
Incremental Flow Rate (cfs) ................................. 
Ending Flow Rate (cfs) ...................................... 

............................... Starting Tailwater Depth (ft) 
............................ Incremental Tailwater Depth (ft) 

Ending Tailwater Depth (ft) ................................. 

COMPUTATION RESULTS 

Flow Tailwater Headwater (it) Normal Critical Depth at Outlet 
Rate Depth Inlet Outlet Depth Depth Outlet Velocity 

(ft) Control Control (ft) (it) (ft) (fPS) 
................................................................................ a (CIS) 

420.0 12.23 9.36 8.61 3.45 5.4 3.45 22.2 

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

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(2811440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 19, 2000 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE ................................................................................ 
Culvert Diameter (ft). ...................................... 9.0 
FHWA Chart Number ........................................... 1 
FHWA Scale Number (Type of Culvert Entrance) ................ 1 
Manning's Roughness Coefficient (n-value) ................... 0.014 
Entrance Loss Coefficient of Culvert Opening ................ 0.5 
Culvert Length (ft). ........................................ 750.0 
Invert Elevation at Downstream end of Culvert (ft) .......... 0.0 
Invert Elevation at Upstream end of Culvert (ft) ............ 15.5 
Culvert Slope (ft/ft) ....................................... 0.0207 

................................. Starting Flow Rate (cfs)... 

................................. Incremental Flow Rate (cfs) 
................................... Ending Flow Rate (cfs)... 

............................... Starting Tailwater Depth (ft) 
............................ Incremental Tailwater Depth (it) 

................................. Ending Tailwater Depth (ft) 

COMPUTATION RESULTS 

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet 
Rate Depth Inlet Outlet Depth Depth Outlet Velocity 
(Cfs) (ft) Control Control (ft) (ft) (ft) (fPS) ................................................................................ 

800.0 4.0 12.23 0.0 4.39 6.99 4.39 25.93 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 EM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
~ l l  Rights Reserved. 







1803' 
Concrete Lined Channel (Shotcrete) Reach l a  

Worksheet for Trapezoidal Channel 

a Project Description - 
Worksheet Culver St. R 
Flow Element Tra~ezoidal 
Method Manning's F 
Solve For . . ..... .. . .~ Channel De 

Input Data 

Mannings Coefficient 0.017 &L~~OS 66 F R a t l ~ ~  
Slope 
Lefl Side Slope 
Right Side Slope 

Bottom Width 
Discharae 

0.028000 Wfl 

2.00 H : 
2.00 H : 

50.00 fl 
819.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Criticai Depth 
Criticai Slope 

Velocity 
Velocity Head 
Specific Energy 
Froude Number 2.57 
Flow Type Supercrltical 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:\haestad\fmw\spook.fmZ Wood, Patel 8 Associates, Inc FlowMaster v6.O [614e] 
06/20X10 11:31:05 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach I b 
Worksheet for Trapezoidal Channel 

Project Descrlptlon 

Worksheet Culver St R l b  
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For . Channel Depth 

InDut Data 

Mannings Coefficient 0.017 
slope 0.019000 WR 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 40.00 ft 
Discharge 819.00 cfs 

Results 

Depth 1.36 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Speciflc Energy 
Froude Number 2.19 
 low Type Supercritical 

Project Engineer: Ashok C. Pate1 - Darrel Wood 
Wood. Patel & Associates. Inc 



760' 
Concrete Lined Channel (Shotcrete) Reach 2a 

Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. R2a 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

Sobe For Channel.Dee!? . . 

Input Data 

Mannings Coefficient 0.017 
Slope 0.021000 Wfl 
Lefl Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 

Bonom Width 10.00 f i  
Discharge 300.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Criticai Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 2.26 
Flow Type Supercrillcal 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:Vlaestad\hnw\spook.fm2 Wood, Patel 8 Associates. Inc FlowMaster "6.0 [614e] 
06/20/00 11:40:21 AM 0 Haestad Methods, lnc. 37 Bmokside Road Waterbury, CT 06700 USA (203) 755-1666 Page I of 1 



380' 
Concrete Lined Channel (Shotcrete) Reach 2b 

Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Cuiver St. R2b 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel D e ~ t h  

Input Data 

Mannings Coefficient 0.017 
Slope 0.021000 WR 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 15.00 R 
Discharqe 400.00 cfs 

Results 

Depth 1.51 fl 
Flow Area 27.2 itz 
Wetted Perimeter 21.75 ft 
Top Width 21.04 R 
Critical Depth 2.50 ft 
Critical Slope 0.003556 WR 
Velocity 14.70 Ws 
Velocity Head 3.36 R 
Speciflc Energy 4.87 R 
Froude Number 2.28 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrel Wood 
Wood. Patel 8Assoclates. inc 



960' 
Concrete Lined Channel (Shotcrete) Reach 2c 

Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St R2c 
Flow Element Trapezoidal Channel 

Method Mann~ng's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.017 

Slope 0.021000 wfl 
Lefl Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 30.00 fl 
Discharqe 600.00 cfs 

Results 

Depth 1.30 R 
Flow Area 42.4 itz 
Wetted Perimeter 35.81 fl 
Top Width 35.20 fl 
Critical Depth 2.20 ft 
Critical Slope 0.003491 Wft 
Velocity 14.17 Ws 
Velocity Head 3.12 fl 
Specific Energy 4.42 R 

- Froude Number 2.28 
Flow Type Supercritical 

Project Engineer: Ashok C. Patel - Darrei Wood 
c:\haestad\fmw\spook.frn2 Wood, Patel 8 Associates, Inc FlowMaster vB.0 [614e] 
06/20/00 11:40:04 AM @ HaeStad Methods. inc 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of 1 



Concrete Lined Channel (Shotcrete) Reach 3a 
Worksheet for Trapezoidal Channel 

Proiect Description 

Worksheet Cuiver St. R3a 
Flow Element Trapezoidal Channel 

Method Mann~ng's Formula 
S o b  For Channel Depth 

-- - 

Input Data 

Mannings Coefficient 0.017 

Slope 0.016000 Wfl 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H ' V 
Boltom Width 25.00 ft 
Discharae 705.00 d s  

Results 

Depth 1.72 fl 
Flow Area 48.6 fta 
Wetted Perimeter 32.68 ft 
Top Width 31.87 ft 
Critical Depth 2.70 fl 
Critical Slope 0.003346 Wft 
Velocity 14.45 Ws 
Velocity Head 3.24 fl 
Specific Energy 4.96 fl 
Froude Number 2.06 
Flow Type Supercriticai 

Project Engineer: Ashok C. Patel - Darrel Wood 
~\haestad\fmwkpook.fm2 Wood. Patel 8 Associates, Inc FlowMaster "6.0 [614e] 
06/20/00 1 I :39:56 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Concrete Lined Channel (Shotcrete) Reach 3b 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. R3b 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Deoth 

Input Data 

Mannings Coefficient 0.017 
Slope 0.016000 wit 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bollom Width 35.00 fl 
Discharge 900.00 cfs 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 2.06 
Flow Type Supercritical 



Concrete Lined Channel (Shotcrete) Reach 3c 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Culver St. R3c 

Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve F.or . .~ ~ ~ ~ Channel Depth 

Input Data 

Mannings Coefficient 0.01 7 

Slope 0.016000 WR 
Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bollom Width 40.00 fl 
Discharge 1.100.00 cfs 

Results 

Depth 
Flow Area 
Welled Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Veloclty 
Velocity Head 
Speciflc Energy 
Froude Number 2.08 

Project Engineer: Ashok C. Patel - Darrel Wood 
c:V1ae~tad\fmw\spook.m2 Wood, Patel (L Assocbtes, Inc FlowMaster v6.O [614e] 
06120100 11:39:38 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Mc.l<EUt P 5 
OPTlCW "c" 
Pipe Report 

Projed Engineer: Wood/Patel 
w:\ ... !hydraulics\storm cad\mkelup.stm WoodlPatel StormCAD v1.5 [158] 
06121100 04:06:32 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06706 USA (203) 755-1666 Page 1 of 1 



1,750.00 
1,745.00 
1,740.00 
1,735.00 
1,730.00 
1,725.00 
1,720.00 

O+OO 2+00 4+00 6+00 8+00 10+00 12+00 

Station ft 

Elevation ft 

Projed Engineer: WoodlPatel 
w:\ ... \hydraulicsktorm cad\mkelup.stm Wood/Patel StonnCAD v1.5 [158] 
06121100 04:05:40 PM 0 Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT 06700 USA (203) 755-1666 Page 1 of 1 



w:\ ... Ulydraullcs\storm cad\mkelup.stm WoodlPatel 
06121100 04:04:49 PM t3 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06706 USA 

Project Engineer: WoodIPatel 
StormCAD v1.5 [158] 

(203) 755-1666 Page 1 of 1 



CIRCULAR CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 28, 2000 

DESCRIPTION 
PROGRAM INPUT DATA 

VALUE 

Flow Rate (cfs) ............................................. 
Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value) ................... 
Channel Diameter (ft) ....................................... 

COMPUTATION RESULTS 
DESCRIPTION VALUE ................................................................................ 
Normal Depth (ft) ........................................... 4.43 
Flow Velocity (fps) ......................................... 20.29 
Froude Number ............................................... 1.834 
Velocity Head (ft) .......................................... 6.4 
Energy Head (ft) ............................................ 10.83 ........................ Cross-Sectional Area of Flow (sq ft) 25.67 
Top Width of Flow (ft). ..................................... 6.75 

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

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



CIRCULAR CHANNEL ANALYSIS 
NO- DEPTH COMPUTATION 

June 28, 2000 

................................................................................ ................................................................................ 
PROGRAM INPUT DATA 

DESCRIPTION VALUE 

Flow Rate (cfs)........ ..................................... 
Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value)..... .............. 
Channel Diameter (ft) ....................................... 

COMPUTATION RESULTS 
DESCRIPTION VALUE 

Normal Depth (ft)...... ..................................... 
Flow Velocity (fPS) ............ ............................. 
Froude Number........... .................................... 

Head (ft).............. ............................ 
Energy Head (ft)..... ....................................... 
Cross-Sectional Area of Flow (sq ft) ........................ 
Top Width of Flow (ft)............. ......................... 
................................................................................ ................................................................................ 
HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



CIRCULAR CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 28, 2000 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

............................................. Flow Rate (cfs) 
Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value) ................... 
Channel Diameter (ft) ....................................... 
................................................................................ 

COMPUTATION RESULTS 
DESCRIPTION VALUE 

Normal Depth (ft). .......................................... 
Flow Velocity (fps) ......................................... 
proude Number... ............................................ 
Velocity Head (ft) .......................................... 
Energy Head (ft).... ........................................ 
Cross-Sectional Area of Flow (sq ft). ....................... 
TOP Width of Flow (ft) ...................................... 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright ( c )  1996 
Dodson & Associates, Inc., 5629 E'M 1960 West, Suite 314, Houston, TX 77069 
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 









Land Takes 
Culver Street Option l a  Earthen Channel 

129 BAN Channel 
Channel 
Channel 
Channel 
Channel 

50' BtW Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

126 BIW Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

17s BIW Channel 
Channel 
Channel 
Channel 
Channel 

Parcel 
Take (1. P, Parcel Area Parcel Width Depth of Take Area 

or N) (acres) (HI Take (fl) (acres) 

P 38.71 660 660 10.00 

Total (ac) 39.88 

Take Area Land Value 
1%) 15) Cost($) 



Land Takes 
Culver Street Option l a  Concrete Channel 

- 
Segment Feature 

1s BMI Channel 
Channel 
Channel 
Channel 
Channel 

10 BMI Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

10' BiW Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

2W BMI Channel 
2s BMI Channel 

Channel 
Channel 
Channel 

Basin 

Parcel 
Take (T, P, Parcel Area Parcel Widlh Depth of Take Area 

or N) (acres) (11) Taka (n) (acres) 

Total (ac) 25.12 

Take Area 
(%) 

Land Value 
(I) cost ($1 



Proposed 10Acre Detention Basin 
Basin 1 

Elevation Area Inc. Vol. Storage Vol. 
ft ac ac-ft ac-ft 

1801 63 0.00 0.0 0.0 
1802 13689 0.31 0.2 0.2 
1803 50031 1.15 0.7 0.9 
1804 56547 1.30 1.2 2.1 
1805 64163 1.47 1.4 3.5 
1806 71403 1.64 1.6 5.1 f- 
1807 78982 1.81 1.7 6.8 

Excavation Volume 
2,706.614 cf 
100,245 cy 





Proposed 10Acre Detention Basin 
Basin 2 

Elevation Area Inc. Vol. Storage Vo 
fi ac ac-ft ac-ft 

1801 37980 0.87 0.0 0.0 
1802 43856 1.01 0.9 0.9 
1803 50031 1.15 1.1 2.0 
1804 56547 1.30 1.2 3.2 
1805 64163 1.47 1.4 4.6 
1806 71403 1.64 1.6 6.2 t 
1807 78982 1.81 1.7 7.9 

Excavation Volume 
2,858.049 cf 
105,854 cy 





Proposed 10Acre Detention Basin 
Basin 3 

Elevation Area Inc. Vol. Storage Vol. 
sq. ft ac ac-ft ac-ft 

1801 63 0.00 0.0 0.0 
1802 13689 0.31 0.2 0.2 
1803 50964 1.17 0.7 0.9 
1804 106744 2.45 1.8 2.7 
1805 170121 3.91 3.2 5.9 
1806 219511 5.04 4.5 10.4 
1807 230521 5.29 5.2 15.5 

Excavation Volume 
3,387,700 cf 
125,470 cy 





Proposed 10Acre Detention Basin 
Basin 4 

Elevation Area Inc. Vol. Storage Vol. 
sq. ft ac ac-ft ac-ft 

1801 168595 3.87 0.0 0.0 
1802 178226 4.09 4.0 4.0 
1803 188134 4.32 4.2 8.2 
1804 198317 4.55 4.4 12.6 
1805 208776 4.79 4.7 17.3 
1806 219511 5.04 4.9 22.2 
1807 230521 5.29 5.2 27.4 

Excavation Volume 
3,922,400 cf 
145,274 cy 
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Spook Hill FRS 
Existing Storage Summary 

I Elevation Area Storage Vc 
ft ac ac-ft 

Bottom 1567.86 0 0 

I Sediment Pool 1577.2 113 271 
Principal Spillway 1579.36 154 553.6 
Erneraencv S~illwav 1583.86 241 1461.7 - , .  
Top of Dam 1592.5 466 4506.6 

w:\1999pmjads\99989spwkhili\rpr~addhhettVr~~~I~mes\FRS~~I~mes,~I1\Jpaok storage rum 
7161W\1:09 PM 



Spook Hill FRS 
Existing Condition Rating Curve 

elev cumulative vol Sediment Storage vol - 
ft CY ac-ft ac-ft ac-ft 

1570 1000.8 0.6 271 -270.4 
1571 6971.65 4.3 271 -266.7 
1572 19877.13 12.3 271 -258.7 
1573 43786.02 27.1 271 -243.9 
1574 87667.1 54.3 271 -216.7 
1575 156273.96 96.9 271 -174.1 
1576 257200.24 159.4 271 -111.6 
1577 400611.91 248.3 271 -22.7 
1578 583510.05 361.7 271 90.7 
1579 804276 498.5 271 227.5 
1580 1062213.95 658.4 271 387.4 
1581 1351106.91 837.5 271 566.5 
1582 1673131.81 1037.1 271 766.1 
1583 2028658.34 1257.4 271 986.4 

1583.86 2358095.82 2461.6 271 1190.6 



Spook Hill FRS 
Replacement Basin Volumes 

Storage Elevation Area Cum. Area Cum. Vol Storage Vol 
sq ft sq ft sq ft ac ac-ft ac-ft 

1569 1834201 1589801 316690 85.87 0 0 
1570 4285987 3385097 914443 197.10 141.5 141.5 
1571 5472354 3714753 929658 232.25 214.7 356.2 
1572 5520503 3752151 944945 234.56 233.4 589.6 
1573 5568715 3789621 960302 236.88 235.7 825.3 
1574 5616985 3827158 975727 239.21 238.0 1063.3 
1575 5665319 3864768 991225 241.54 240.4 1303.7 
1576 571 3724 3902444 1006793 243.87 242.7 1546.4 
1577 5762183 3940192 1022427 246.21 245.0 1791.4 



... /spookexcavation.dgn Jul. 11, 2000 14:34:25 



FRS Replacement Excavation Volumes 

Excavation Total 
Excavation cosVcubic excavation 

FRS Structure Storage option Quantity yard cost 
CY $Icy $ 

Apache Junction - 973,000 $2 $1,946,000 
Signal Butte A 2,300,000 $2 $4,600,000 

B 4,032,000 $2 $8,064,000 
Spook Hill - 4,171,000 $2 $8,342,000 



FRS Storage Volume Summary 

Principal spillway Volume @ principal Emergency Volume between principal Top of dam Volume @ top of dam 
FRS Structure elevation spillway elevation spillway elevation and emergency spillway elevation elevation 

ft CY ac-n ft CY ac-it ft CY ac-n 
Apache Junction 1795.45 214,800 133.1 1801.92 1,041,900 512.7 1812.92 3,823.300 2369.8 

Signal Butte 1703.23 742,300 460.1 1714.63 2,161,700 879.8 1724 5,311,400 3292.2 
Spook Hill 1579.36 893,100 553.6 1583.86 2,358,100 908.1 1592.5 7,270,700 4506.6 



Spook Hill FRS Stage-Storage-Area Data 



spook. rpt 
Thursday, June 29, 2000 08:32:33 Page: 1 
Triangle Volume Report 

Original Surface: spooktop 
Design Surface: Default1 

Cut Fill 
(CU yd) (CU yd) --------------- --------------- 
7270715.54 996415.33 

Net 
(CU yd) 

---- ----------- 
6274300.21 

Page 1 



spook. rpt 
Thursday, June 29, 2000 08:55:44 Page: 1 
Triangle Volume Report 

Original Surface: spooksed 
Design Surface: Default1 

Cut Fill 
(CU yd) (CU yd) --------------- --------------- 
893080.81 8102162.99 

Page 3 

Net 
(CU yd) ---- ----------- 
-7209082.17 



spook.  r p t  
Thursday ,  J u n e  29, 2000 08:21:41 Page:  1 

T r i a n g l e  Volume R e p o r t  

O r i g i n a l  S u r f a c e :  spookc  
Design S u r f a c e :  D e f a u l t 1  

Cut  F i l l  
( C U  yd)  ( C U  yd)  --------------- --------------- 

52082.42 1485572.80 

N e t  
( C U  y d )  ---- ----------- 
-1433490.38 

Page 1 



s p o o k .  r p t  
Thu r sday ,  J u n e  29,  2000 08:08:17 Page:  1 

T r i a n g l e  Volume R e p o r t  

O r i g i n a l  S u r f a c e :  s p o o k r  
D e s i g n  S u r f a c e :  D e f a u l t 1  

Cu t  
(CU yd) 

--------------- 
38762.97 

F i l l  
( C U  yd) 

N e t  
( C U  yd) 

---- ----------- 
-2151033.20 

Page  1 



spook. rpt 
Thursday, June 29, 2000 08:18:44 Page: 1 
Triangle Volume Report 

Original Surface: spook1 
Design Surface: Default1 

Cut Fill 
(CU yd) (CU yd) --------------- --------------- 

51552.87 495700.46 

Net 
(CU yd) 

---- ----------- 
-444147.59 

Page 1 



Signal Butte FRS 
Existing Storage Summary 

Elevation Area Storage Vol 
ft ac ac-ft 

Bottom 1687.53 0 0 
Sediment Pool 1699.83 51 247 
Principal Spillway 1703.23 72 460.1 
Emergency Spillway 1714.63 142 1339.9 
Top of Dam 1724 217 3292.2 



Signal Butte FRS 
Existing Condition Rating C u ~ e  

elev cumulative vol Sediment Storage vol 
R CY ac-ft ac-ft ac-ft 

1690 1201.14 0.7 247 -246.3 
1691 9031.72 5.6 247 -24 1.4 
1692 23545.36 14.6 247 -232.4 
1693 44066.36 27.3 247 -219.7 
1694 70483.78 43.7 247 -203.3 
1695 103502.01 64.2 247 -182.8 
1696 144495.90 89.6 247 -157.4 
1697 194434.98 120.5 247 -126.5 
1698 254885.45 158.0 247 -89.0 
1699 328624.03 203.7 247 -43.3 
1700 412593.87 255.7 247 8.7 
1701 505242.63 313.2 247 66.2 
1702 606305.65 375.8 247 128.8 
1703 715557.20 443.5 247 196.5 
1704 834677.49 517.4 247 270.4 
1705 960711.90 595.5 247 348.5 
1706 1093764.49 678.0 247 431 .O 
1707 1234605.50 765.3 247 518.3 
1708 1384032.12 857.9 247 610.9 
1709 1543241 956.6 247 709.6 
1710 1712732.12 1061.6 247 814.6 
1711 1892103.49 1172.8 247 925.8 
1712 2082346.25 1290.7 247 1043.7 

1712.4 2161654.36 1339.868 247 1092.9 



Signal Butte FRS 
Replacement Basin Volumes 

OPTION A 
Storage Elevation Area Cum. Vol Storage Vol 

sq ft ac ac-ft ac-ft 
1685 1271780 29.20 0 0 
1686 2594997 59.57 44.4 44.4 
1687 3562482 81.78 70.7 115.1 
1688 3877741 89.02 85.4 200.5 
1689 3909925 89.76 89.4 289.9 
1690 3942176 90.50 90.1 380.0 
1691 3974492 91.24 90.9 470.9 
1692 4006873 91.99 91.6 562.5 
1693 4039322 92.73 92.4 654.8 
1694 4071833 93.48 93.1 747.9 
1695 4104413 94.22 93.9 841.8 
1696 4137062 94.97 94.6 936.4 
1697 4169773 95.72 95.3 1031.7 
1698 4202549 96.48 96.1 1127.8 
1699 4235390 97.23 96.9 1224.7 
1700 4268300 97.99 97.6 1322.3 
1701 4301275 98.74 98.4 1420.7 

t/ OPTION B 
Storage Elevation Area Cum. Vol Storage Vol 

sq ft ac ac-ft ac-ft 
1690 1338269 30.72 0 0 
1691 2740228 62.91 46.8 46.8 
1692 3837980 88.1 1 75.5 122.3 
1693 4853758 11 1.43 99.8 222.1 
1694 5736919 131.70 121.6 343.7 
1695 6412818 147.22 139.5 483.1 
1696 6777010 155.58 151.4 634.5 
1697 6827423 156.74 156.2 790.7 
1698 6870754 157.73 157.2 947.9 
1699 6914153 158.73 158.2 1106.1 
1700 6957614 159.72 159 2 1265.4 
1701 7001145 160.72 160.2 1425.6 









FRS Replacement Excavation Volumes 

Excavation Total 
Excavation cosffcubic excavation 

FRS Structure Storage option Quantity yard cost 
CY $Icy $ 

Apache Junction - 973.000 $2 $1,946,000 
Signal Butte A 2,300,000 $2 $4,600,000 

B 4,032,000 $2 $8,064.000 
Spook Hill - 4,171,000 $2, $8,342,000 

/ 



FRS Storage ~ o l u m e  Summary 

Principal spillway Volume @ principal Emergency Volume between principal Top of dam Volume @top of dam 
FRS Structure elevation spillway elevation spillway elevation and emergency spillway elevation elevation 

ft CY ac-it ft CY ac-ft ft CY ac-ft 
Apache Junction 1795.45 214,800 133.1 1801.92 1,041,900 512.7 1812.92 3,823,300 2369.8 

Signal Butte 1703.23 742,300 460.1 1714.63 2,161,700 879.8 1724 5,311.400 3292.2 
Spook Hill 1579.36 893,100 553.6 1583.86 2,358,100 908.1 1592.5 7,270.700 4506.6 



Date: May 19. 1997 
Prepared by T.W. Lehman 

Source: TWUDEG survey 3118197 and 
Topography from Mclain Harbers survey, FCD Contract 93-51 



spook. rpt 
Thursday, June 29, 2000 09:31:32 Page: 1 
Triangle Volume Report 

Original Surface: signaltop 
Design Surface: Default1 

Cut 
(CU yd) --------------- 
5311449.19 

Fill Net 
(CU yd) (CU yd) --------------- ---- ----------- 
114402.93 5197046.26 

Page 1 



spook. rpt 
Thursday, June 29, 2000 09:26:55 Page: 1 
Triangle Volume Report 

Original Surface: signalsed 
Design Surface: Default1 

Cut 
(CU yd) --------------- 
742279.63 

Fill 
(CU yd) --------------- 
3449163.38 

Net 
(CU yd) 

---- ----------- 
-2706883.75 

Page 1 



Triangle Volume 

Triangle Volume Report 

Surface: signala 
sign Surface: Default1 

Mode: Entire Surface 
Cut Factor: 1.00 

Fill Factor: 1.00 

Cut: 7357475.51 cu ft 
Fill: 62098851.24 cu ft 
Net: -54741375.73 cu ft 

Cut: 272499.09 cu yd 
Fill: 2299957.45 cu yd 
Net: -2027458.36 cu yd 



Triangle Volume 

Triangle Volume Report 

Surface: signalb 
Surface: Default1 

Mode: Entire Surface 
Cut Factor: 1.00 

Fill Factor: 1.00 

Cut: 31559744.50 cu ft 
Fill: 108855716.33 cu ft 
Net: -77295971.83 cu ft 

Cut: 1168879.43 cu yd 
Fill: 4031693.20 cu yd 
Net: -2862813.77 cu yd 



Apache Junction FRS 
Existing Storage Summary 

I Elevation Area Storacle Vol I - 
ft ac ac-ft 

Bottom 1785.92 0 0 
Sediment Pool 1794.82 
Principal Spillway 1795.45 133.1 IEmergency Spillway 1801.92 i:; 645.8 '05 1 
Top of Dam 1812.92 2369.8 



Apache Junction FRS 
Rating Curve 

elev cumulative vol Sediment Storage vol 
ft CY ac-ft ac-ft ac-ft 

1786 0 0.0 105 -105.0 
1787 0 0.0 105 -105.0 
1788 241.39 0.1 105 -104.9 
1789 1762.89 1.1 105 -103.9 
1790 6945.47 4.3 105 -100.7 
1791 18184.05 11.3 105 -93.7 
1792 37903.38 23.5 105 -81.5 
1793 69592.72 43.1 105 -61.9 
1794 11 6947.87 72.5 105 -32.5 
1795 180826.94 112.1 105 7.1 
1796 260850.28 161.7 105 56.7 
1797 355405.01 220.3 105 11 5.3 
1798 464445.4 287.9 105 182.9 
1799 587659.76 364.3 105 259.3 
1800 728856.22 451.8 105 346.8 
1801 885500.79 548.9 105 443.9 

1801.92 1041924.82 645.8 105 540.8 



Apache Junction FRS 
Replacement Basin Volumes 

Storage Elevation Area Cum. Area Cum. Vol Storage Vol 
sq ft sq ft sq ft ac ac-ft ac-ft 

1788 679639 113517 880237 38.42 0 0 
1789 1354519 458938 1706727 80.81 59.6 59.6 
1790 1371702 468873 1727283 81.91 81.4 141.0 
1791 1388975 478912 1747929 83.01 82.5 223.4 
1792 1406338 489060 1768670 84.12 83.6 307.0 
1793 1423788 49931 3 1789504 85.23 84.7 391.7 
1794 1441328 509673 1810429 86.35 85.8 477.5 
1795 1458958 520139 1831452 87.48 86.9 564.4 
1796 1476678 530712 1852564 88.61 88.0 652.4 
1797 1494486 541390 1873769 89.75 89.2 741.6 



... /kenney topo/baseplan.dgn Jul. 11, 2000 14:31:49 



FRS Replacement Excavation Volumes 

Excavation Total 
Excavation cosUcubic excavation 

FRS Structure Storage option Quantity yard cost 
CY $Icy $ 

Apache Junction - 973,000 $2 $1,946,000 
Signal Butte A 2,300,000 $2 $4,600.000 

B 4,032,000 $2 $8,064,000 
Spook Hill - 4,171,000 $2 $8,342,000 



FRS Storage Volume Summary 

Principal spillway Volume @ principal Emergency Volume between principal Top of dam Volume @ top of dam 
FRS Structure elevation spillway elevation spillway elevation and emergency spillway elevation elevation 

ft CY ac-R R CY ac-R R CY ac-ft 
Apache Junction 1795.45 214,800 133.1 1801.92 1,041,900 512.7 1812.92 3,823,300 2369.8 

Signal Butte 1703.23 742,300 460.1 1714.63 2,161,700 879.8 1724 5,311,400 3292.2 

Spook Hill 1579.36 893,100 553.6 1583.86 2,358,100 908.1 1592.5 7,270,700 4506.6 



Date: May 19, 1997 
Prepared by T.W. Lehman 

Source: TWUDEG survey 3/18/97 and 
Topography from McLain Harbers survey, FCD Contract 93-51 





spook.  r p t  
Thursday ,  J u n e  29,  2000 09:18:04 Page: 1 

T r i a n g l e  Volume R e p o r t  

O r i g i n a l  S u r f a c e :  a p a c h e s e d  
Des ign  S u r f a c e :  D e f a u l t 1  

Cut  F i l l  Net  
(CU yd )  ( C U  yd )  ( C U  yd)  --------------- --------------- ---- ----------- 

214812.57 3812286.78 -3597474.21 

Page 1 



spook. r p t  
Thursday, June 29 ,  2000 09:21:03 Page: 1 

T r i a n g l e  Volume Report 

Or ig ina l  Sur face :  apachetop 
Design Sur face :  Defau l t1  

Cut 
(CU yd) 

F i l l  
(CU yd) 

Page 1 

Net 
( C U  yd) 

---- ----------- 
3663858.39 



T r i a n g l e  Volume 

T r i a n g l e  Volume Repor t  

S u r f a c e :  a p a c h e 1  
S u r f a c e :  D e f a u l t 1  

Mode: E n t i r e  S u r f a c e  
Cut F a c t o r :  1 .000000 

F i l l  F a c t o r :  1.000000 

Cut :  1210810.893487 cu f t  
F i l l :  8958456.639989 c u  f t  

N e t :  -7747645.746503 c u  f t  

C u t :  44844.847907 cu y d  
F i l l :  331794.690370 cu yd 

N e t :  -286949.842463 cu yd 



apache.rpt 
Tuesday, June 27, 2000 05:31:33 Paqe: 1 
~riangie volume. Report 

- 

Original Surface: apacher 
Design Surface: Default1 

Cut Fill 
(CU yd) (CU yd) --------------- --------------- 

40508.82 513501.46 

Net 
(CU yd) 

---- ----------- 
-472992.64 

Page 1 



apache. rpt 
Tuesday, June 27, 2000 05:52:24 Page: 1 
Triangle Volume Report 

Original Surface: apachec 
Design Surface: Default1 

Cut Fill 
(CU yd) (CU yd) --------------- --------------- 

45055.45 127355.55 

Net 
(CU yd) ---- ----------- 
-82300.10 

Page 1 



Smok Hill ADMP U ~ d a t e  

Flood Control District o,Mrriraps County Decision Matrix for Pass Mountain Alternative Analysis 
FCD 99-43 Level 1 Cnncept Analysis 

Rstinz Point Srsbrn 

worst 1-2 
Poor 3-4 
Averaee 5-6 

PM4 

PM4 

PM4 

PM4 

Best 9-10 

I I I I I I I I I I I 

Trnp~midal M h e n  Channel with 
venioa1 Drop8 

Trapemids1 Concrbr Channel 
with vsnica1 umpo. 

~rapemidal   an hen C h m c l  

T ~ S ~ C Z O ~ ~ ~  c~nomte channel 

$10,786,285 

$12,331,663 

$6,821,867 

$8,475,643 

3.0 

1.0 

10.0 

7.0 

$1,638,740 

$985,118 

$1,538,593 

$820,701 

11.40 

3.80 

38.00 

26.60 

3 

4 

1 

2 



Soook Hill ADMP Updote 

Flood Control Dirtriet of Mnrieopa County 
FCD 99-43 

Table 1 
Pass Mountain Im~rovements  

Level I Concept Analysis Option Opinion of Probable Coats 

Total Cost 

1610,786,285 

$12,331,663 

$6,821,867 

$8,475,643 

Option 
No. 

PM4 - Earth Channel Initial 
Alignment 

PM4 - Concrete Channel 
Initial Alignment 

PM4 - Channel 
Revised Alignment 

PM4 - Concrete Channel 
Revised Alignment 

. 

Alternate Description 

Trapezoidal Earthen Channel with Veltical 
Drops. 

Trapezoidal Concrete Channel with Vertical 
Drops. 

Trapezoidal Earlhen Channel 

Trapezoidal Concrete Channel 

Opinion of Probable Costs Including Contingencies 
Land 

Acquisitions 
Basins and RIW 

$1,638,740 

$985,118 

$1,538,593 

$820.701 

Major 
Elements 

$7,042,907 

$9,241,908 

$3,308,3 13 

$7,407,910 

Additional 
Elements 

$2,104,638 

$2,104,638 

$1,974,961 

$247,032 



Spook Hill ADMS Updote 
Flood Control District of Mnrieopa County 
FCD 99-43 

August 7,2000 

WIP # 99989 

l 'a,,ounrain Initial ,\lienmtul 
Level I ('unrepl .\oalyss Opinion 01 Probable Coslr 

Earthen Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 235,702 $942,808 

2 Berm Earthwork $2.00 CY 71 1.000 $1,422,000 

3 Concrete Channel Lining $310 CY 0 $0 

4 Drop Structures $163.00 SF 14,873 $2,424,321 

5 Splitter Structures $60,000 EA 0 $0 

7 Basin Excavation $4.00 CY 0 $0 

SUBTOTAL MAJOR ELEMENTS $4,994,969 

CONTINGENCIES- 
Construction 35% $1,748,239 

Construction Admin 6% $299,698 

TOTAL MAJOR ELEMENTS $7,042,907 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTlTY AMOUNT 

1 Landscaping $1 10 SF 1.1 84,592 $1,303,051 

2 Fence $12 LF 15,800 $189,600 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,492,651 

CONTINGENCIES: 
Construction 35% $522,428 
Construction Admin 6% $89,559 

TOTAL ADDITIONAL ELEMENTS $2,104,638 

LAND ACVUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $43,560 AC 30 $1,310,992 

2 Basin Land Acquisition $0 AC 0 $0 

SUBTOTAL LAND ACQUISITION $1,310,992 

CONTINGENClES : 25% $327,748 

TOTAL LAND ACQUISITION $3,638,740 

TOTA $10,786,285 



Smok HillADMS U~dnIe Au~ust  7,2000 
Flood Control District of Msrieopa County W R  # 99989 
FCD 99-43 

Pass Mountaio lnitisl Alienmrnt 
Level 1 Concept Analysis Opinion of Probable Costs 

Concrete Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $4.00 CY 116,712 $466,849 

3 Concrete Channel Lining $310 CY 13,299 $4,122,747 

4 Drop Struchlres $163.00 SF 2,068 $337,109 

5 Splitter Structures $60,000 EA 0 $0 

6 Culvells $310 CY 664 $205,840 

7 Basin Excavation $4.00 CY 0 $0 

SUBTOTAL MAJOR ELEMENTS $6,554,544 

CONTINGENCIES: 
Construction 35% $2,294,091 
Construction Admin 6% $393,273 

TOTAL MAJOR ELEMENTS $9241,908 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 1,184,592 $1,303,051 

2 Fence $12 LF 15,800 $1 89,600 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,492,651 

CONTINGENCIES: 
Construction 35% $522,428 
Construction Admin 6% $89,559 

TOTAL ADDITIONAL ELEMENTS $2,104,638 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition . $43,560 AC $18 $788,094 

2 Basin Land Acquisition $0 AC $0 $0 

SUBTOTAL LAND ACQUISITION $788,094 

CONTINGENCIES : 25% $197,024 

TOTAL LAND ACQUISITION %985,118 

TOTAL 612,331,663 



S~ookIfittADMS U ~ d o f e  August 7,2000 
Flood Control District of Msrieopa County W P #  99989 
FCD 99-43 

Pass Mountain Revised Alienment 
Level 1 Concept Analysis Opinion ofprobable Costs 

Eartheo Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Excavation $400 CY 220,415 $881,661 

2 Berm Earthwork $2.00 CY 657,WO $1,314,000 

3 Concrete Channel Lining $310 CY 0 $0 

4 Drop Structures $163.00 SF 0 $0 

5 Splitter Structures $60,000 EA 0 $0 

7 Basin Excavation $4.00 CY 0 $0 

SUBTOTAL MAJOR ELEMENTS $2,346,321 

CONTlNGENCIEs. 
Construction 35% $821,213 
Construction Admin 6% $140,779 

TOTAL MAJOR ELEMENTS $3,308,313 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Landscaping $1.10 SF 1.1 14,074 $1,225,481 

2 Fence $12 LF 14,600 $175,200 

3 Utll~ty Reloeatlons $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $1,400,681 

COWiINGENCIES: 
Construction 35% $490,238 
Construction Admin 6% $84,041 

TOTAL ADDITIONAL ELEMENTS $1,974,961 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

I Channel Land Acquisition $43,560 AC 28 $1,230,874 

2 Basin Land Acquisition $0 AC 0 $0 

SIIBTOTAL LAND ACQUISITION $1,230,874 

CONTINGENCIES 25% $307.7 19 

TOTAL LAND ACQUISITION $1,538,593 

TOTAL $6,821,867 



Spook Hill ADMS Updote August 7,2000 

Flood Control District of Marieopa County W P  99989 
FCD 99-43 

P a s  Mountain Revised Alienlnent 
Level I Concept Analysis Opinion of Probable Costs 

Con~r t t e  Channel 

MAJOR ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Excavation $400 CY 96,260 $385,041 

2 Berm Earthwork $2.00 CY 657,000 $1,314,000 

3 Concrete Channel Lining $310 CY l0,98l $3,404,137 

4 Drop Structures $163.00 SF 0 $0 

5 Splitter Structures $60,000 EA 0 $0 

6 Culverts $310 CY 486 $150,660 

7 Basin Excavation $4.00 CY 0 $0 

SUBTOTAL MAJOR ELEMENTS $5,253,837 

CONTINGENCIES: 

Construction 35% $1,838,843 
Construction Admin 6% $3 15,230 

TOTAL MAJOR ELEMENTS $7,407910 

ADDITIONAL ELEMENTS: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Landscaping $1.10 SF 0 $0 

2 Fence $12 LF 14,600 $175,200 

3 Utility Relocations $5,000 EA 0 $0 

SUBTOTAL ADDITIONAL ELEMENTS $175,200 

CONTINGENCIES: 

Consbuction 35% $61,320 
Constluction Admin 6% $10,512 

TOTAL ADDITIONAL ELEMENTS $247,032 

LAND ACOUISITION: 

ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT 

1 Channel Land Acquisition $43,560 AC IS $656,561 

2 Basin Land Acquisition $0 AC 0 $0 

SUBTOTAL LAND ACQUISITION $656,561 

CONTINGENCIES : 25% $164,140 

TOTAL LAND ACQUISITION $820,701 

TOTAL $8,475,643 







Spook Hill ADMP Uudale 
Flood Control District of Marieopa Count) 

August 7,2000 

W P  No. 99891 

FCD 99-43 

Table 1 
Level I Cost Summary for Alternative Options 

Culver Street System 

Option Name Old Option Name Description Level l Opinion 
of Cost 

cu1ver s1reet 

CIE IA 
Trapezoidal Eanhen Channel with Vertical 

$19,780,000 
Drops. Barin at Hewer Rd. One Basin. 

2A 
Trapezoidal Concrete Chmel  with Venical 

CIC Drops. Basin st Hawer Rd. One Barin. 
$12,040,000 

IB 
Concrete Pipe Along Entire Alignrnem. Basin 

CIP $4,510,000 
at Hawes Rd. One Basin. 



Spook Hill ADMP Update 
Flood Control D~striet of Mnricopa Couoty 

FCD 99-43 Table 1 
Level I Cost Summary for Alternative Options 

McDowell Road System 

~ ~ . ~ l 9 9 9 P ~ j m o \ ~ 9 u s ~ 5 p o u k H i l l  ADMP U$~dSprcdsh=csCon EslimnciAiiemx~ive Cor$AnlilviiiLvvol I Coil S u m m n ~  ds-McDowcll Syscrm 

west of Hawes Road. Three 

MD3C 

MD4E 

MD4C 

MDSE 

MDSC 

MD6E 

MD6C 

2C 

ID 

2D 

IE 

2E 

I F  

2F 

Trapezoidal Concrete Channel with 
Vertical Drops. Storm Drain in Oak St 
and McDowell Rd. Three Basins. 

Trapezoidal Earthen Channel with 
Vertical Drops. No Storm Drain in Oak 
Street west of Hawes Road. No Basin at 
88th St and McDowell. Two Basins. 

Trapezoidal Concrete Channel with 
Vertical bops .  No Storm Drain in Oak 
Sheet west of Hawes Road. No Basin at 
88th St and McDoweil. Two Basins. 

Trapezoidal Emhen Channel with 
Vertical Drops. Stonn Drain in Oak 
Street and Hawes Road. No Basin at 88th 
St and McDowell. Two Basins. 

Trapezoidal Concrete Channel with 
Vertical Drops. Storm Drain in Oak 
Sweet and Hawes Road. No Basin at 88th 
St and McDowell. Two Basins. 

Trapezoidal Earthen Channel with 
Vertical Drops. Southwest Channel from 
Oak St and Mawes Rd to McDowell west 
of Sossaman. Two Basins 

Trapezoidal Concrete Channel with 
Vertical Drops. Southwest Channel fram 
Oak St and Hawes Rd to McDoweli west 
of Sossaman. Two Basins 

$21,120,000 

121,07 0,000 

$18,09 0,000 

$25,540,000 

$20,670,000 

625,09 0,000 

$2 1,730,000 



Spook Hill ADMP Update 

Flood Control Disfriet of Maricopa County 

FCD 99-43 

Table 1 
Level I Cost Summaw for Alternative Options 

McDowell Rd (Pass Mountain Diversion in Place) 

Hawes R o d .  No Basin at 88th St and 
McDowell. TwoBasins. 

Trapezoidal Concrete Channel with Vertical 

MD4C PM4 2D 
Drops. No Storm Drain in Oak Street west of 

S15,000,000 
Hawes Road. No Basin at 88th St and 
McDowell. TwoBasinr. 



Spook Hill ADMP Uudate 
Flood Control District of Marieopa County 

August 7,2000 

W E  No. 99891 

FCD 99-43 

Table 1 
Level I Cost Summary for Alternative Options 

Mckellips Road System 



Spook Hill ADMP Update 
Flood Control Dirtrief of Maricops Counfy 

August 7,2000 

W P  No. 99891 

FCD 99-43 

Table 1 
Level I Cost Summaw for Alternative Oations 

McKellips Rd (with Pass Mountain Diversion in place) 

Note: This option includes improvements at McDowell Road. The proposed McDowell system will cut off all 
flow from nonh of McDoweli for the design event. 

c 11999Pmj8~ui99989SpmXk Hill ADMP Upd%tiSpaadrhrndCori EsI~mnIclb\ltcmariv Cost M y s i s i L r i ~ I  I Colt S u m m ~ . x l ~ M ~ K d l i p s i i l h  PSI MI 



>Y il99PPmjceg9Pvs9-Spod Hill N ) M P  Vpd~\Spreldrhcil~~CccC Lrt~mucsiu~rmariucConAnnlyrir\LEuel I Con Summw%lr~Caiv=rSyMm 

#oak Hill ADMP Update 

Flood Control District of Marieopa County 

August 7,2000 

WRNo. 99891 

FCD 99-43 

Table 1 

Level I Cost Summaw for Alternative Options 
Culver Street System 

~ e v e l  I ~ p i n i o d  
of Cost 

$19,780,000 

$12,040,000 

IF4,510P00 

Description 

Trapezoidal Eanhen Channel with Venical 
Drops. Basin at HawenRd. One Barin. 

Trapezoidal Concrete Channel with Venical 
Drops. Basin at Hawen Rd. One Basin. 

Concrete Pipe Along Entire Alignment. Basin 
at Hawes Rd. One Barin. 

Option Nnme 

Culver Slreel 

CIE 

CIC 

CIP 

Old Option Name 

1.4 

2.4 

1B 



Spook Hill ADMP Update 
Flood Control District of Marieopa County 

FCD 99-43 

August 7,2000 

W@ No. 99891 

Table 1 
Level 1 Cost Summarv for Alternative Options 

Pass Mountain System 

Option Name Old Option Name Description Level I Opinion 
of cost  

PesMounloin 

PM I 

PM2 

PM3 

PM4 PM4 Pass Mountam Full Diverston $7,1 I0,OM) 



Spook HiNADMP Update 
Flood Control District of Msrieopa County 

FCD W-43 

Augur1 7,2000 

W R  No. 99891 

Table 1 
Level I Cost Summary for Alternative O~t ions  

McDowell Road with Pass Mountain 

%v\199~PmjcNi99989-S~ooXk Hi ADMP Upd~t iSyredih~tr iCW E i ~ m W s \ A l ~ r n a ~ r .  Con AndyndLrrci I Cart Summw d r ~ M c h ~ v r l l +  Pm MI Costr 



Soook Hill ADMP UDdaIe 

Flood Control Diafrin 0iMa"ropa counni 

FCD 9913 

Level 1 Cost Summary for Alternative Options 

MeKeltips Road with McDowell Road 

A"&"* 7.20W 

WIP No. 99891 



S ~ o o k  Hill ADMP U~date  
mood control ~ i r t r i c t  afmtieogr County 

FCD 99-43 

Level I Cost Summaw for Alternative Options 

McKcllips Road with McDowell Road and Pass Mountain 



@oak Hill ADMP Update 

Flood Control District of Maricopa County 

FCD 99-43 

Table 1 
Level I Cost Summary for Alternative Options 

Culver Street with McDowell Road 

~ : ) I W h o j a r ~ i 9 9 9 8 9 ' 1 S w k  Hill ADMP UP6ar~IprrBd5hccllCo~ Emrn*r\*llmsuin C a t  And?rir\Lcvcl I ConSumrnqrlr-CulvrrtMcDo~ov~oIl Cmr 

5 

3 

11 

9 

$12,040,000 

$12,040,000 

$19,780,000 

$19,780,000 

$21,070,000 

$18,090,000 

$21,070,000 

$18,090.000 

- 
CIE 

CIE 

CIC 

CIC 

833,110,000 

830,130,000 

S0,850,000 

837,870,000 

MD4E 

MD4C 

MD4E 

hD4C 



Spook Hil1Al)MP Update 
Flood Control Dinlicl of Marlcops CounCl 

FCD 99-43 

Level I Cost Summaw for Alternative O~t ions  

Cuher Street with MeDowell Road and Pass Mountain 

CIE MO4E PM4 PM4 SI2,WO.WO S34,130,000 2 

CIE MIMC PM4 PM4 % I Z , ( M ~ O O O  SIS,OW,WO $7.1 10,000 S34,I50,000 
3 

CIC MD4E PM4 PM4 %19,78O,OW $14,980,000 %7,llO,OOO Sd1,870,,000 
8 

CIC MD4C PM4 PM4 119.789000 $IS,WO,OOO %7,l l0,OOO S41,890,000 
9 





HEC-1 Existing Conditions 100-Year, 24hr Storm - 
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TRAPEZOIDW CtlANNEL ANALYSIS 
NORMA1 DFPTH COMPUTAI LON 

October 23, 2000 

............................ --x===e===============================_=__================ 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 
................................................................................ 
Flow Rate (cfs) ............................................. 5,600.0 
Channel Bottom Slope (ft/ft) ................................ 0.0004 - 2 eur~C J ~ Y  
Manning's Roughness Coefficient (n-value) ................... 0.014 
Channel Left Side Slope (horizontal/vertical) ............... 
Channel Right Side Slope (horizontal/vertical) .............. 2.0 
Channel Bottom Width (ft) ................................... 120.0 

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

COMPUTATION RESULTS 
DESCRIPTION VALUE 
................................................................................ 
Normal Depth (ft) ........................................... 6.29 
Flow Velocity (fps) ......................................... 6.72 
Frou& Number. .............................................. 0.494 
Velocity Head (ft) .......................................... 0.7 
Energy Head (ft) ............................................ 6.99 ........................ Cross-Sectional Area of Flow (sq ft) 833.83 
Top Width of Flow (ft) ...................................... 145.16 

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

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright ( c )  1996 
Dodson & Associates, InC., 5629 FM 1960 west, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 





TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

November 1, 2000 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE ................................................................................ 
Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value) ................... 0.0007- w'& 

0.035 
Channel Left Side Slope (horizontal/vertical) ............... 
Channel Right Side Slope (horizontal/vertical) .............. 3.0 
Channel Bottom Width (ft) ................................... 3.0 \&iblA-@-J 

130.0 

Minimum Flow Depth (ft) ..................................... 1.0 
Maximum Flow Depth (ft) ..................................... 11.0 
Incremental Head (ft) ....................................... 1.0 

-------- ......................................................................... -===-==== 

COMPUTATION RESULTS 
Flow Flow Flow Froude velocity Energy F ~ O W  Top 
Depth Rate Velocity Number Head Head Area Width 
(ft) (cfs) (fPS) (ft) (ft) (sq ft) (ft) ................................................................................ 
1.0 146.95 1.1 0.197 0.019 1.019 133.0 136.0 
2.0 469.8 1.73 0.22 0.046 2.046 272.0 142.0 
3.0 930.31 2.23 0.234 0.077 3.077 417.0 148.0 
4.0 1,514.53 2.67 0.245 0.11 4.11 568.0 154.0 
5.0 2,214.99 3.06 0.253 0.145 5.145 725.0 160.0 ---$ 6.0 3,027.25 3.41 0.26 0.181 6.181 888.0 166.0 
7.0 3,948.66 3.74 0.266 0.217 7.217 1,057.0 172.0 
8.0 4,977.61 4.04 0.271 0.254 8.254 1,232.0 178.0 
9.0 6,113.28 4.33 0.275 0.291 9.291 1,413.0 184.0 
10.0 7,355.34 4.6 0.279 0.328 10.328 1,600.0 190.0 
11.0 8,703.88 4.85 0.283 0.366 11.366 1,793.0 196.0 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 E'M 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 







TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

March 20, 2001 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value) ................... 
Channel Left Side Slope (horizontal/vertical) ............... 
Channel Right Side Slope (horizontal/vertical) .............. 
Channel Bottom Width (ft) ................................... 
Minimum Flow Depth (ft)... .................................. 
Maximum Flow Depth (ft) ..................................... 
Incremental Head (ft) ....................................... 
....................................................... .......................... 

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow TOP 
Depth Rate Velocity Number Head Head Area Width 
(ft) (cfs) (fps) (ft) (ft) (sq ft) (ft) 

............................................................................... 
KYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 

a nodson & ASsociateS, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
bne:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 

-11 Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

March 20, 2001 

............................................................................... 
PROGRAM INPUT DATA 

DESCRIPTION VALUE ................................................................................ 
Channel Bottom Slope (ft/ft) ................................ 0.0006 
Manning's Roughness Coefficient (n-value) ................... 0.035 
Channel Left Side Slope (horizontal/vertical) ............... 3.0 
Channel Right Side Slope (horizontal/vertical) .............. 3.0 
Channel Bottom Width (ft)........ ........................... 140.0 

Minimum Flow Depth (ft)........ ............................. 3.0 
Maximum Flow Depth (ft)......... ............................ 7.0 
Incremental Head (ft) ....................................... 1.0 

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

COMPUTATION RESULTS 
Flow Flow   low Froude Velocity Energy Flow Top 
Depth Rate Velocity Number Head Head Area Width 
(ft) (CfS) (fps) (ft) (ft) (sq ft) (ft) ................................................................................ 
3.0 926.04 2.07 0.217 0.067 3.067 447.0 158.0 
4.0 1,506.59 2.48 0.227 0.095 4.095 608.0 164.0 
5.0 2,201.86 2.84 0.235 0.125 5.125 775.0 170.0 
6.0 3,007.15 3.17 0.241 0.156 6.156 948.0 176.0 
7.0 3,919.55 3.48 0.246 0.188 7.188 1,127.0 182.0 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
"odson h Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
one:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 

a11 Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

October 23, 2000 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value) ................... 
Channel Left Side Slope (horizontal/vertical) ............... 
Channel Right Side Slope (horizontal/vertical) .............. 
Channel Bottom Width (ft). .................................. 
Minimum Flow Depth (ft)... .................................. 
Maximum Flow Depth (ft) ..................................... 
Incremental Head (ft) ....................................... 
------------------- -- - 

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow TOP 
Depth Rate Velocity Number Head Head Area Width 
(ft) (CfS) (~Ps) [ft) (ft) (sq ft) (ft) ................................................................................ 
4.0 498.19 6.92 0.733 0.744 4.744 72.0 26.0 
4.5 630.16 7.37 0.744 0.844 5.344 85.5 28.0 
5.0 780.03 7.8 0.753 0.946 5.946 100.0 30.6 
5.5 948.57 8.21 0.762 1.048 6.548 115.5 32.0 
6.0 1,136.56 8.61 0.77 1.152 7.152 132.0 34.0 
6.5 1,344.74 8.99 0.778 1.257 7.757 149.5 36.0 
7.0 1,573.88 9.37 0.785 1.364 8.364 168.0 38.0 
7.5 1,824.71 9.73 0.792 1.472 8.972 187.5 40.0 
8.0 2,097.96 10.09 0.799 1.581 9.581 208.0 42.0 
8.5 2,394.36 10.43 0.805 1.691 10.191 229.5 44.0 
9.0 2,714.6 10.77 0.811 1.803 10.803 252.0 46.0 

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

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 







TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH FOMPUTATIO~ 

October 23, 2000 

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

PROGWA INPUT DATA 
DESCRIPTION VALUE ................................................................................ 
Flow Rate (cfs) ............................................. 5,600.0 
Channel Bottom Slope (ft/ft) ................................ 0.0012 
Manning's Roughness Coefficient (n-value) ................... 0.014 
Channel Left Side Slope (horizontal/vertical) ............... 1.5 
Channel Right Side Slope (horizontal/vertical) .............. 1.5 
Channel Bottom Width (ft).. ................................. 80.0 

COMPUTATION RESULTS 
DESCRIPTION VALUE 
------------------------------------------------*------------------------------- 
Normal Depth (ft) ........................................... 5.8 
F14w Velocity (fps) ......................................... 10.89 
Frou,je Number ............................................... 0.835 
Velocity Head (ft) .......................................... 1.84 
Energy Head (ft).. .......................................... 7.64 ........................ Cross-Sectional Area of Flow (sq ft) 514.35 
Top Widt* of Flow (ft) ...................................... 97.4 

................................ --- ...................................... ................................ ---===-------------------------------------- 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
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TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

March 19, 2001 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE ................................................................................ 
Channel Bottom Slope (ft/ft) ................................ 0.0017 

ChB"'  s j y  
Manning's Roughness Coefficient (n-value) ................... 0.012 (-- qdJ ( hnLith 
Channel Left Side Slope (horizontal/vertical) ............... 2.0 
Channel Right Side Slope (horizontal/vertical) .............. 
Channel Bottom Width (ft) ................................... 30.0 

Minimum Flow Depth (ft) ..................................... 
Maximum Flow Depth (ft) ..................................... 
Incremental Head (ft) ....................................... 

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

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow TOP 
Depth Rate Velocity Number Head Head Area Width 
(ft) (Cf.5) (fps) (ft) (ft) (sq ft) (ft) 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
All Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

March 19, 2001 

.............................................................................. 
PROGRAM INPUT DATA 

DESCRIPTION VALUE ................................................................................ 
Channel Bottom Slope (ft/ft) ................................ 0.0017 
Manning's Roughness Coefficient (n-value). .................. 0.012 
Channel Left Side Slope (horizontal/vertical) ............... 0.0 
Channel Right Side Slope (horizontal/vertical) .............. 0.0 
Channel Bottom Width (ft) ................................... 40.0 

Minimum Flow Depth (ft) ..................................... 3.0 
Maximum Flow Depth (ft) ..................................... 7.0 
Incremental Head (ft).. ..................................... 0.5 

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

COM@UTATION RESULTS 
  low F ~ O W  Flow Froude Velocity Energy Flow Top 
Depth Rate Velocity Number Head Head Area Width 
(ft) (CfS) (fps) (ft) (ft) (sq ft) (ft) ................................................................................ 
3.0 1,161.01 9.68 0.985 1.455 4.455 120.0 40.0 
3.5 1,479.74 10.57 0.996 1.736 5.236 140.0 40.0 
4.0 1,822.82 11.39 1.004 2.017 6.017 160.0 40.0 
4.5 2.187.9 12.16 1.01 2.296 6.796 180.0 40.0 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
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All Rights Reserved. 
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TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

November 1, 2000 

PROGPAM INPUT DATA 
DESCRIPTION VALUE 

Channel Bottom Slope (ft/ft) ................................ 0.03 
Manning's Roughness Coefficient (n-value) ................... 0.03 
Channel Left Side Slope (horizontal/vertical) ............... 0.1 
Channel Right Side Slope (horizontal/vertical) .............. 0.1 
Channel Bottom Width (ft).... ............................... 35.0 

Minimum Flow Depth (ft) ..................................... 1.0 
Maximum Flow Depth (ft)... .................................. 7.0 
Incremental Head (ft) ....................................... 1.0 

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

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow TOP 
Depth Rate Velocity Number Head Head Area Width 
(ft) (cfs) (fps) (ft) (it) (sq ft) (ft) ................................................................................ 
1.0 290.67 8.28 1.462 1.066 2.066 35.1 35.2 
2.0 895.09 12.71 1.589 2.512 4.512 70.4 35.4 
3.0 1,709.47 16.14 1.65 4.049 7.049 105.9 35.6 
4.0 2,687.15 18.98 1.682 5.596 9.596 141.6 35.8 
5.0 3,798.71 21.4 1.699 7.117 12.117 177.5 36.0 
6.0 5,023.46 23.52 1.707 8.595 14.595 213.6 36.2 
7.0 6,346.03 25.39 1.709 10.021 17.021 249.9 36.4 

...................... ------------------ .......................................................... 
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TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

November 1, 2000 

................................................................................ ..................................... 
PROGRAM INPUT DATA 

DESCRIPTION VALUE 
................................................................................ 
Channel Bottom Slope (ft/ft) ................................ 0.04 
Manning's Roughness Coefficient (n-value) ................... 0.05 
Channel Left Side Slope (horizontal/vertical) ............... 3.25 
Channel Right Side Slope (horizontal/vertical) .............. 3.25 
Channel Bottom Width (ft) ................................... 1.0 

Minimum Flow Depth (ft) ..................................... 
Maximum Flow Depth (ft) ..................................... 
Incremental Head (ft) ....................................... 
------- ------- 

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow 
Depth Rate Velocity Number Head Head Area 
Ift) (CfS) (fps) (ft) (ft) (sq ft) 

------------------------------------------------------------------------< 

5.0 935.21 10.84 1.191 1.827 6.827 86.25 

Top 
Width 
(ft) 
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0;s:: 
To: 
cc: 
Subject: 

Joe Daconta 
Friday, November 10,2000 807 AM 
Ash Patel; Rick Hiner 
Michael Weinberg 
New Spook Hill HEC-1 QIOO Results 

Here are the results gentlemen: 

1. A Q100 existing condition base run with the Spook Hill FRS modified to a Spook Hill Channel (W:\1999projects 
\99989-Spook Hill ADMP Update\hydrology\New~Hec-1~7-27-OO\S24CE3lN&Q). The Spook Hill Channel had a 
constant Manning's n = 0.035, side slopes of 3:1, a longitudinal slope of 0.04%, and a maximum depth of 6'. The 
channel varied in bottow width dimension depending on the HEGI routing location and were determined to be: R320 
=140'; R340=160'; R360=2101; R380=2201; R400=220'; R420=220'. 
The Q100's were determined to be: Slope to ,0007 & Floodway Improved 
Concentration QlOO QlOO 
Point (Cfs) (cfs) 
C320 2613 2613 
C340 2855 2994 
360C 3680 3934 

- . --- 

455C-Spook Hill Floodway 3525 
480C 3761 

2. A QIOO existina condition run with the Soook Hill FRS modified to a S~ook  Hill Channel and an offline detention 
basin within Red ~Guntain Regional Park (concentration Point 380)(W:\I999projects\99989-spook Hill ADMP 
UDOate\hvdrolo(~\New H ~ c - I ~ ~ - ~ ~ - O O \ S ~ ~ C E ~ ~ ~ & P & R ~ .  The Spook Hill Channel had a constant Mannina's n = 
0..035, side slopes of 33, a longitudinal slope of 0.04%, and a maximum depth of 6'. The channel varied in-bottow 
width dimension depending on the HEC-1 routing location and were determined to be: R320=140'; R340=160'; R360= 
210'; R380=130'; R400=130'; R420=1301. 

The Detention Basin had a surface area of 20 acres, a QIOO inflow of 2663ds with 1400cfs staying in the Spook Hill 
Channel. The maximum basin storage was 100 acre-feet with a maximum stage of 5.5'. The basin outflow was 
analyzed as 1-lO'x4'RCBC with a maximum outflow of 441cfs. 

The Q100's were determined to be: Slope to ,0007 & Floodway Improved Slope .0007/Floodway/6' Depth 
Concentration QlOO QlOO Channel QlOO Channel 

Channel 
Point (Cfs) (cfs) Width(R) (cfs) Width(R) Depth 
(ft) 
C320 261 3 2613 140 2613 130 5.4 
C340 2868 3027 160 3052 165 5.2 
360C 3729 3993 210 3987 200 5.4 

420C 1880 
45%-Spook Hill Floodway 1956 
480C 2430 
500C 3291 

Joseph Daconta, P.E.  
Project  Engineer 

Wood, Pate1 & Associates,  Inc. 
2 0 5 1  West Northern  venue, S u i t e  100 

1 







TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

March 19, 2001 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 
................................................................................ 
Channel Bottom Slope (ft/ft) ................................ 0.005 
Manning's Roughness Coefficient (n-value) ................... 

) 
Channel Left Side Slope (horizontal/vertical) ............... 3.5 
Channel Right Side Slope (horizontal/vertical) .............. 3.0 
Channel Bottom Width (ft) ................................... 15.0 

Minimum Flow Depth (ft) ..................................... 
Maximum Flow Depth (ft) ..................................... 
Incremental Head (ft) ....................................... 
................................................................................ 

COMPUTATION RESULTS 
 low   low   low Froude velocity Energy F ~ O W  TOP 
Oepth Rate Velocity Number Head Head Area Width 
(ft) (CfS) (fps) (ft) (ft) (sq ft) (ft) ................................................................................ 
1.0 94.62 5.18 0.992 0.418 1.418 18.25 21.5 
1.5 194.64 6.53 1.049 0.662 2.162 29.81 24.75 
2.0 329.38 7.66 1.09 0.912 2.912 43.0 28.0 
2.5 500.52 8.66 1.122 1.165 3.665 57.81 31.25 
3.0 710.08 9.56 1.149 1.421 4.421 74.25 34.5 
3.5 960.2 10.4 1.173 1.681 5.181 92.31 37.75 
4.0 1,253.04 11.19 1.193 1.945 5.945 112.0 41.0 
4.5 1,590.8 11.93 1.212 2.213 6.713 133.31 44.25 
5.0 1,975.64 12.64 1.229 2.484 7.484 156.25 47.5 

................................................................................ ................................................................................ 
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TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

January 25, 2001 

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

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value) ................... 
Channel Left Side Slope (horizontal/vertical) ............... 
Channel Right Side Slope (horizontal/vertical) .............. 
Channel Bottom Width (ft) ................................... 
Minimum Flow Depth (ft) ..................................... 
Maximum Flow Depth (ft) ..................................... 
Incremental Head (ft)..... .................................. 
................................................................................ ................................................................................ 

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow TOP 
Depth Rate Velocity Number Head Head Area Width 
(ft) (CfS) (fPS) (ft) (ft) (sq ft) (ft) 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright ( c )  1996 
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com 
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S Seller agrees at seller's own expense, in all suit, actions, or 
actual or alleged infringement of any United 
from City's use of the goods purchased as a 
discharge any and all judgments or decrees 
proceedings against City. Seller agrees to 
all license, royalty and proprietary fees or 

purchase and use of goods supplied by 
ed by Beller, that these covenants are irrevocable and perpetual. 

i 

SECTION THREE 

GENERAL INSTRUCTIONS AND CONDITIONS 
CITY OF GLENDALE 

i 
Matenals Management 

Solicitation Number: RFP 01 -0 1 
i 

3.33 Prior offeror performance in regard to product, service, 
or repr may be used in evaluation of this offer. Unsatisfactory 
performance to the City nsidered sufficient grounds for rejection of this offer. No offer 
will be awarded to any o o is in default on any contract with the City. 

a 

The contractor and the City recognize 
any given fiscal year of the City; which 

of the City providing the contract 
the budget item will be actually 
of the adoption of the budget. 

The successful offeror(s) will be notified by mail that 
Council as recommended for award 

3.36 CONTRAC ADMINISTRA N Contractor must contact the buyer for guidance or 
direction of matters/of interpretation or prblems regarding the terms, conditions or scope of this 
contract. Individ als of the City's usin organizations may be designated as authorized 
representatives to place orders directly to th contractor. However, they are not authorized to 
change, amend o interpret the specific terms, nditions or provisions of the agreement. s a 
3.37 COOPE~ATIVE USE OF CONTRA This agreement may bc extended for use by 
other govcmmental agencies and political sub ons of the State. Any such usage by other 
entities must be in accord with the ordinances, ch rules and regulations of the respective 
entity and the approval of the Contractor and City. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

January 24, 2001 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 
................................................................................ 
Channel Bottom Slope (ft/ft) ................................ 0.0065 
Manning's Roughness Coefficient (n-value) ................... 0.035 
Channel Left Side Slope (horizontal/vertical) ............... 4.0 
Channel Right Side Slope (horizontal/vertical) .............. 40.0 
Channel Bottom Width (ft) ................................... 1.0 

Minimum Flow Depth (ft) ..................................... 1.0 
Maximum Flow Depth (ft) ..................................... 7.0 
Incremental Head (ft) ....................................... 1.0 

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

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow TOP 
Depth Rate Velocity Number Head Head Area Width 
(ft) (CfS) (fPS) (ft) (ft) (sq ft) (ft) ................................................................................ 
1.0 50.22 2.18 0.538 0.074 1.074 23.0 45.0 
2.0 309.73 3.44 0.603 0.184 2.184 90.0 89.0 
3.0 904.19 4.5 0.645 0.314 3.314 201.0 133.0 
4.0 1,937.61 5.44 0.677 0.46 4.46 356.0 1 7 u  
5.0 3,502.6 6.31 0.702 0.619 5.619 555.0 221.0 

-. 
6.0 5,684.21 7.12 0.724 0.788 6.788 798.0 265.0 
7.0 8,561.95 7.89 0.742 0.968 7.968 1,085.0 309.0 

................................................................................ 
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I SECTION TWO 

I Materials Management I 

TERMS AND CONDITIONS 

CITY OF GLENDALE 

Shlicitatqon Number: RFP 01-01 
\ \ 

of actual damages, r shall pay to the City as fixed, agreed, and liquidated 
damages for each ca e amount of $100 The successful proposer shall not be 
charged with liquid of cause beyond the control and 

The City shall determine what is 

ference from companies for whom 
t one reference from an Arizona 

name, address, phone number, 
contract person, a de with a description of any major 
variation to the requir 

' . .. 

I 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

January 25, 2001 

.......................................................................... --------------------------------------------------------------------------====== 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

Channel Bottom Slope (ft/ft) ................................ 0.005 
Manning's Roughness Coefficient (n-value) ................... 0.04 
Channel Left Side Slope (horizontal/vertical) ............... 0.0 
Channel Right Side Slope (horizontal/vertical) .............. 40.0, 
Channel Bottom Width (ft) ................................... 1'. 0, 

Minimum Flow Depth (ft) ..................................... 0.5 
Maximum Flow Depth (ft) ..................................... 4.5 
Incremental Head (ft)..... .................................. 0.5 

................................................................... -------------------------------------------------------------------============= 

COMPUTATION RESULTS 
Flow Flow Flow Froude Velocity Energy Flow TOP 
Depth Rate Velocity Number Head Head Area Width 
(ft) (cfs) (fps) (ft) (ft) (Sq ft) (ft) ................................................................................ 
0.5 5.82 1.06 0.365 0.017 0.517 5.5 21.0 
1.0 34.74 1.65 0.408 0.043 1.043 21.0 41.0 
1.5 100.27 2.16 0.435 0.072 1.572 46.5 61.0 
2.0 213.62 2.61 0.456 0.105 2.105 82.0 81.0 
2.5 384.79 3.02 0.474 0.142 2.642 127.5 101.0 
3.0 622.97 3.4 0.488 0.18 3.18 183.0 121.0 
3.5 936.77 3.77 0.501 0.221 3.721 248.5 141.0 
4.0 1,334.29 4.12 0.512 0.264 4.264 324.0 161.0 
4.5 1,823.31 4.45 0.522 0.308 4.808 409.5 181.0 

................................................................................ 
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SECTION THREE 

GENERAL INSTRUCTIONS AND CONDITIONS 

CITY OF GLENDALE 
Materials Management 

tion Number: RFP 01-01 

3.23 PROTEST QF Any person who has an objection to the awarding of a 
solicitation by the Ci competitive bidding procedures, shall lodge that protest, in 
writing, with the Mat prior to award by the City Council. A protest lodged after 
award by the City Coun 

3.24 REMEDIES Ci have, in addition to the remedies provided herein, all remedies 
afforded by the Uniform rcial Code as adopted by the State of Arizona. Contractor shall 
have, subject to the limit posed by the terms of this agreement, all remedies afforded by 
the Uniform Commercial s adopted by the State of Arizona. 

3.25 ASSIGNMENT Nei er an order nor monies due thereunder shall be assigned in whole 
or in part without the City's p ' written consent. A 
3.26 ADDENDA Any c ang to the proposal will be in the form of a numbered addendum 
issued by Materials Manag ment. The addendum will be furnished to all who received the 
proposal. The City will n t be re onsibIe for any oral or written instructions made by any 
employees, officers, contra ted cons ltant or agent of the City in regard to the proposal. The 
City will not be responsibl / k  for offero adjusting their offer based on oral or written instructions. 

contact Materials Management at 930-2862 
Hearing impaired persons, please 

not responsible for the pre-opening of, post- 
addressed or identified. 

offer tabulation will be available upon 
not be accepted. Each request must 
RFP title and number. 

3.30 managers, employees, or 
City property or for the 

occupancy, 

The contractor shall be familiar and operate within the 
Safety and Health Act. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

January 25, 2001 

PROGRAM INPUT DATA 
DESCRIPTION VALUE 

Channel Bottom Slope (ft/ft) ................................ 
Manning's Roughness Coefficient (n-value) ................... 
Channel Left Side Slope (horizontal/vertical) ............... 
Channel Right Side Slope (horizontal/vertical) .............. 
Channel Bottom Width (ft) ................................... 
Minimum Flow Depth (ft) ..................................... 1.0 
Maximum Flow Depth (ft) ..................................... 7.0 
Incremental Head (ft) ....................................... 1.0 

COMPUTATION RESULTS 
 low   low   low Froude velocity Energy F ~ O W  Top 
Depth Rate Velocity Number Head Head Area Width 
(ft) (CfS) (fPS) (ft) (ft) (sq ft) (ft) 

----------------------+--------------------------------------------------------- 

1.0 187.1 6.93 1.266 0.746 1.746 27.0 29.0 
2.0 609.0 10.5 1.396 1.713 3.713 58.0 33.0 

................................................................................ ................................................................................ 
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SECTION THREE 

GENERAL INSTRUCTIONS AND CO 
/ 

CITY OF GLENDALE 
Matmals Management 

: , Solicitation Number: RFPd;l-01 , 
, 

deduction from an due; (2) collection the bid and/or performance bond; 
or (3) a remedies or as provided by law. 

,/ 
3.10 TERM1 e City reserves the right to terminate any 

City will be responsible only for those 
If the items are unique and not saleable 

or useable for any other urse the Seller for actual labor, material, 
and burden costs, plus e to all materials, work-in-process, and 
completed but undelive er costs are claimed and allowed. 

3.11 SUB-CONTRACTING ion thereof, shall not be sub-contracted 
without the prior written approval r. No such approval will be construed 
as making the City a party of or subjecting the City to liability of any 
kind to any sub-co der any circumstances, relieve the 
contractor of liabili despite any such subletting the City 
shall deal throu be dealt with as workmen and 
representatives of the contractor. 

3.12 M.S.D.S. Contractor is t supply terials Safety Data Sheets (M.S.D.S.) in accordance 
with Federal requirements. Co ractor enteri the City workplace with hazardous materials will 
supply the City with a M.S.D . covering tho e particular products the contractor may expose 
City employees or the genera public to while w king at the site. ii X 
3.13 to indemnify, defend and 

law suits and liabilities 

3.14 RESPO SIBILITY FOR COMPLIANCE WITH LEG OUIREMENTS The 
ices, and facilities shall be in full complianc all applicable Federal, 

ealth, environmental, and safety laws, regulation ards, and ordinances, 
or not they are referred to by the City. 
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Ash Pat% 

a:;: 
To: 
Subject: 

Rick Hiner [rhiner@woodpatel.com] 
Tuesday, January 02,2001 10:43 AM 
'Ash Patel @ WoodlPatel' 
Spook Hill 

I have revised the information as you requested. 

Ash, 

I took a close look a t  the sediment pool elevation issue using the more recent topographic survey information and 
have determined the following: 

The followinq values are based on the current t o ~ o q r a ~ h i c  datum (NAD '88): 
100-year design sediment volume 271 acre-feet 
Row storage at elevation 1579.36 537 acre-feet (elevation 1579.36 is the principal spillway crest) 
Elevation o f  sediment pool 1577.24 feet 

The followinq values are based on the oriqinal desiqn datum (NAD '27) 
100-year design sediment volume 271 acre-feet 
Raw storage a t  elevation 1577.5 537 acre-feet (elevation 1577.5 is the principal spillway crest) 
Elevation o f  sediment pool 1575.38 feet 


















