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SUMMARY OF RECOMMENDATIONS 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio S a l a d o ,  Salt R i v e r ,  Arizona (Environmental Restoration Project) 

PROJECT LOCATION: P h o e n z d T e m p e ,  AZ 

SUMMARY OF VE RECOMMENDATIONS 

A-Accepted A/M-Accepted with Mod~jicarions F-Further Study Required 0-Open or Undecided R- Rejected 

rsr 3-1 

DECI- 
SION 

. 

LIFE 
CYCLE 
COST 

SAVINGS 

Reviewed & 
Rejected 

$7,162,000 

$834,000 

Reviewed & 
Rejected 

$13,050,000 

Reviewed & 
Rejected 

Reviewed & 
Rejected 

$13,016,000 

Reviewed & 
Rejected 

$2,47 1,000 

$3,761,000 

FIRST 
COST 

SAVINGS 

$3,86 1,000 

$834,000 

$9,749,000 

$12,296,000 

$2,644,000 

$3,761,000 

IDEA 
NO. 

M-02 

IDEA DESCRIPTION 

Pave low flow channel 

onstruct grade control structures full- 

/(=)Replace 

M-58 

width with notches for low-flow channel 

drop structures and use pool and 
rime sequence 

Use less cement and use geogrids for 
channel stabilization 

) Limit the meander of LFC with cut-off 

M-67 

M-89 

M- 105 

C-02 

C-03 

C-04 

walls &P #/A 

Locate rock (natural) in channel and use 
as grade control 

Construct drop structures out of boulders 

Raise LFC to flood terrace more 
frequently to lower retardance 

Increase base flow in LFC to provide 
moving water habitat and encourage 
herbaceous vegetation from local sources 

Plant project in phases using previous 
areas as nursery stock 

Replace large boxes of plants with 
cuttings/whips/ba.e root stock from local 
sources such as Tres h o s  



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenzx/Ternpe, AZ 

A -Accepted A/M-Accepted with Mod~jicattons F-Further Study Required 0-Open or Undecided R-Rejec~ed 

Summary of YE Recommendations 3-2 

DECI- 
SION 

. 

LIFE 
CYCLE 
COST 

SAVINGS 

$1,68 1,000 

$463,000 

$350,000 

$6,862,000 

$1,848,000 

$3,573,000 

Reviewed & 
Rejected 

$5,108,000 

$2,367,000 

$450,000 

$1,483,000 

Not 
Completed 

FIRST 
COST 

SAVINGS 

$(100,000) 

$0 

$24,000 

$6,862,000 

$0 

$3,573,000 

$5,108,000 

$(459,000) 

$0 

$33 1,000 

Not 
Completed 

IDEA 
NO. 

C-18 

C-54 

C-59 

C-63 

C-68 

IDEA DESCRIPTION 

Use renewable energy such as methane 
from landfill or solar energy for pump 

Plant at appropriate time of year 

Post flood, recover vegetation and replant 

Plant the perennial stream bank with 
indigenous species with low "n-value" 
and high habitat value 

Design shape of planting to be 
hydraulically stable 

' Protect terraces only at stress points 

P-10 

, 6 5  
-l 

il/ 

P-23 

P-3 1 

P-59 

R-28 

Provide an energy dissipator at storm 
water outlets 

l i n e  low flow channel only a short 
distance downstream of grade control 
structures 

Provide provisions to protect habitat from 
the receding side of the flood 

Develop "adopt a river" or streams team 
programs 

Develop fire breaks in landscape plan 

Provide gateway visitorlinterpretative 
center 
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VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

PROPOSAL NO.: C- 3 
PAGE NO. : 1 of 

CRITERIA CHALLENGE: YedNo CRITERIA NO. : 

ORIGINAL CONCEPT: 

-s* '4 

PROPOSED CONCEPT: 

s w d  yeav~ d a~ p W  

SUMMARY OF COST SAVINGS 
LIFE CYCLE 

COSTS 

4,472,000 

2 ,OO 1 ,  000 

Z,4711000 

FIRST COST PRESENT WORTH 
OF O&M COSTS 

ORIGINAL CONCEPT : 4 47 2 oo 0 o 
PROPOSED CONCEPT 

SAVINGS 

\ ,BzB,000 

2,b4q,003 

17 3,000 

\73,000 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C-7 
PAGE NO.: of 

ADVANTAGES & DISADVANTAGES 

ADVANTAGES: 

/~~~ 6d.v e s  f i  4 % ~  p LP33 p k e  . 

bb'mrf+~b--+@?~~ a h -  

@ /Qw r,& ~ f & ~ ~ P J q b ~ c  /bm & & ~ p y ' &  

DISADVANTAGES: 

* e f h ~ p & ~ & e d l b ~ ~ h ~ .  

-&$t n W  

FE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C- 3 
PAGE NO. : of 

DISCUSSION 

2-&yLef A w -+ ~ A h b f  6 -4 

4 

rsr PE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: c 3 
PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 

rsr bE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: c - 3 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

rsr JE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: c- 3 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

rsr K Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSALNO.: C-3 
PAGE NO. : of 

COST SAVINGS ESTIMATE 

All costs from project MCACES Report and MCACES Database except if noted below: 

rsr Recommendation 

TOTALS 
I 

NET SAVINGS 

Item 

, T & d p d  flgdcw 7 0 7 4 ~  

P E / D ~ A I X  Rg/c# 

Proposed Concept 

Unit Cost Quantity 

Original 

Quantity Total 

Concept 

Total 

778.m 

3.6 7 % m  

. 

357660 

j,42 9 / 0 2  



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C-3 
PAGE NO. : of 

COST SAVINGS ESTIMATE 

NET SAVINGS j 394,060 

All costs from project MCACES Report and MCACES Database except if noted below: 

Item 

7 1 P E  J?EAcU 

51,vb~g PKR s# P ~ l g r l r / d b  

f l g s ~ ~ r ~ r ~ r  & S Q U ~  ( P C & ~  

C O ~ T O A O W D / I J I L L O ~  ( A C R E )  

4 7 ~ ~ 7 1  PHASE P~lOnrr~db 

rnEsQutrr  BOSQUG ( A ~ n r )  

cOno$clwl) /LI/LLD*I C X ) ~  

rsr VE Recommendation 

TOTALS 
I i 

Unit Cost 

3500 

9900  

,----- 
% s a o  

9 Q d 0  

I 

S ~ S - T O ~ ~ O L  d / o ~ r  M A R ~ ~ u P I  

M ~ A K U P  e 7 ~ . / 9 %  

Original 

Quantity 

30 

a o  

Proposed Concept Concept 

Total 

d 5 5 . w  

/ 4 7 . m  

3/53, GtW 

Quantity 

15 

/ O  

Total 

la7~40 , 

97 80 * 

;l - 

226,5@ 
I 

[ n a ,  5% 



VALUE ENGINEERING RECOMMENDATION 
---  - -  

PROPOSAL NO.: (-3 
PAGE NO.: of 

COST SAVINGS ESTIMATE 

I NET SAVINGS 

~ o r r a ~ ~ a o ~ / ~ i ~ c o c r  ( 8 ~ ~ 1  9 900 

All costs from project MCACES Report and MCACES Database except if noted below: 

rsr VE Recommendation 

- 

, 

~ U B - ~ M ~ L  &a7 &.QRKuP> 2.Q5, l@ 

r-a 
/ , n 8  63% 

TOTALS 

- . -  - 

- - 



VALUE ENGINEERING RECOMMENDATION 
-- 

PROPOSAL NO.: 6 3 
PAGE NO. : of 

LIFE CYCLE COST ANALYSIS 

I 
LIFE CYCLE PERIOD 50 YEARS ANNUAL PERCENTAGE RATE = 7 10 % 

INmALCOSTS PRESENT DESfGN PRRPOSEDDESEON 
(PRESENT W O R W  (PRESENT WORT30 

I 

-- 

SUB-TOTAL I 
TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 

rsr K Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tem~e. AZ 

PAGE NO. : 1 of 

DESCRIPTION: '"j e b ~ . s o f  pwh ah* /bh r hers mt* 
&, b d l w ~  s d  PI  TW k'of. 

9 P l  
CRITERIA CHALLENGE: Yes/No CRITERIA NO. : 

ORZGINAL CONCEPT: 

pW ih 

PROPOSED CONCPT: 

FW A d 6 / - # ~  -4 m, 

FIRST COST PRESENT WORTH LIFE CYCLE 
OF O&M COSTS COSTS 

ORIGINAL CONCEPT 4 I 400 I 000 Wh 4 ,k$p00 
PROPOSED CONCEPT b47, c~oo 647! m 
SAVINGS 1 3,7b( ,oOO I I 3;161,(2~r, 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C- 
PAGE NO. : of 

ADVANTAGES & DISADVANTAGES 

AD VANTAGES: . 

G E ~ ~ I V ~ L Z  '5 
+ ih,?+&/ -Sf o f p 4 e 9 h J p c y l l s .  

&+ saw? + /A f i  /X s p * ~ ~ ~ ,  

"%y 
+ r c p h m a J p ~ & y  8 

pl& &*id& -49 151 ~~* g4/u/~&~iOl) 
q p * ~  (&r &%iiita$". 

&r +q,&d 4 &4+- f@%%%P /A d + h , 3  /d 
P$&* 

DISA D VANTAGES: . 5&&~;-. p ~ v ~ - 5 i ~ C  1 6 , d h t -  bl3 4&@ 



VALUE ENWNEERING RECOMMENDATION 

PROPOSAL NO.: C ' 9 
PAGE NO.: of 

DISCUSSION 

rsr JE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: - 
PAGE NO. : of 

DISCUSSION 

rsr PE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C-+- 

PAGE NO.: of 

ORIGINAL CONCEPT - CALCULATIONS 

/ % r ~  w 
Y 

7 e h l N e .  &mkd &, G k t $  ,-. 
(cb - -  

IOU 3, - 2 55,- 

% ss. b3/& P= , 50 .rzr;J.. 
toe F 1 do/ 000 

~ ~ / l u r * / l b u  20 5 ~ *  a,ocm * b a s  90 F 



VALUE ENGlNEERING RECOMMENDATION 

PROPOSAL NO.: L - f 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

&,d? W M  ~ E e k  - 
I ~1 J+& +z ,000 

esrw*rc:~~+ j~*-e &.a ,L&C $/+*a 
a 4hiUh) ,I dac p f S i z e  IL w e  9( 1 0 -  . 

rsr JE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C- 
PAGE NO. : of 

COST SAVINGS ESTIMATE 

All costs from project MCACES Report and MCACES Database except if noted below: 

rsr JE Recommendation 

Item 

#..81747 P L A A ~ / &  ( J - ~ ~ >  

M E ~ Q U  1 re C PA) 

C O T T O ~ ~ O O D / U I L L O ~  (64) 

f l ~ r n ~ ~ n o r '  P ~ h I t J r ~ d b  

3 6 - / d c ~  a08 C E R )  

a+ / N r ) r  B O A  (&a> 

/f - ~ R L L o ~  C f  

5 -  &RLLoI) (CAI 
I - ALILIOJ C E ~  

,UABIMI  P ~ A r r r t ~ b  ( T M ~ / ~ C C  PA 
~ ~ ~ Q L ~ I T Z  ( ~ 4 1  

c ~ ~ T o E ~ ~ c ~ D  / W I L L O ~  ( b ~ )  

5~8-7mAL &/OWT ~ A h r c u f  

&?Pf l lcccP a 7 6 . 1 9 %  

Unit Cost 

575 

90 

6X1.00 

1 5 5 . a ~  

54.35 

23.30 

I2 .OO 

/?.OO 

/O, GO 

O 1  

TOTALS 'i @(, 

Original 

Quantity 

/6,coo 

/ / , 9 0 0  

50 
/ / o  
a.50 

900 

1"""""' pp:?"gy.. "'~""~~"" 
234.896 

y.gF; , * L d  I:"" *?%**- "m,'......; ', .... ;' ' ' 

Proposed Concept Concept 

Total 

1,360,000 

1,0711000 

31,050 

17.07% 

3 5  

7.320 

2.5- 

3 

Quantity 

50 
/ l o  
250 

Y O  0 

Total 

7763 . 

5979 

SXd5 

4100 

, $"\."'*>.h.%~>~! T&s2$FJ . . . . . . . . . . . . g7,m 

367.3c6 

NET SAVINGS 3,361,m 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Enwronmental Restoration Project) 

PROJECT LOCATION: Phoeniflempe, AZ 

PROPOSAL NO.: C-18 

PAGE NO.: 1 of 
Use renewable energy, such as methane from landfill or solar, for 

DESCRIPTION: ' pump energy 

ClUTERIA CHALLENGE: YesMo CRITERIA NO. : 

ORIGINAL CONCEPZ 

The energy source for the extraction wells given in the Feasibility 
Study (FS) is electrical, For this alternative, electrical power 
must be installed at the well sites. 

PROPOSED CONCEPT: 

Our proposed concept uses alternative energy sources to power the 
extraction wells. The alternative energy source used .for this 
analysis is solar power stations. An alternative source could be 
methane available at the City of Phoenix 19th Avenue Landfill. For 
the proposed alternative, capital costs and operation and 
maintenance (OhM) costs for installation of electrical power is 
eliminated. 

SUMMARY OF COST SAVINGS 

LIFE CYCLE 
COSTS 

I,83J,oc0 . 

\53,  Coo 

1, b01, o m  

PRESENT WORTH 
OF O&M COSTS 

\,83L(,000 

53,000 

1,781,000 
b 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

SAVINGS 

FIRST COST 

b 

IbD, 000 

(\W,OOO) 



VALUE ENGINEERING RECOMMENDATION 

PROPOSALNO.: C-JP 
PAGE NO.: of 

ADVANTAGES & DISADVANTAGES 

1) capital and O M  costs for installation of electrical power is 
eliminated; 

2 )  scheduling constraints due to installation of electrical power 
lines and equipment are eliminated; 

3 )  trenching for power lines is eliminated; 

4 )  capital costs for solar power stations is assumed to be less 
than capital costs for electrical power; and 

5 )  OhM costs for solar power stations is small. 

DISADVANTAGES: 

1) reliability of solar power is inferior to that for electrical 
power; 

2)  power available during periods of cloud cover may be less than 
required by the extraction wells; and 

3 )  no alternative power source would be available. . 

Based on the assumptions used for this analysis, using solar energy 
would reduce life cycle costs with little. loss in system 
flexibility. An additional benefit for the project would be that 
use of solar power is consistent with the concept of environmental 
restoration. 

rsr VE Recommendation 

b w  



VALUE ENGINEERING RECOMMENDATION 

PROPOSALNO.: cclg 
PAGE NO. : of 

DISCUSSION 

The Rio Salado Project is located in an area that has abundant 
solar radiation. For this analysis, we assumed that a solar power 
station would be located at each well site. Location of the 
stations at each site will eliminate the need to install electrical 
power lines from the nearest available power source to each well 
site. 

Costs for solar power generating stations were not available for 
use in this analysis. Therefore, we have assumed that the stations 
could be installed at the seven wells for a total of $100,000. 

rsr VE Recommendation 



PROPOSALNO.: C-I? 

PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 

Depth 

Assumptions: 

Top of reservoir 

Bottom of reservoir 

Wells at 24th Street 

Wells at 16th Street 

Wells at 7th Street' 

Average 

Altitude Water Drawdown Lift 

Water horsepower = (lift x flow ratel/3960: 

(133 feet) x (700 gpm) / (3960)= 24 horespower 

18 kilowatts 

Operating horsepower = water horsepower / pump efficiency: 

(24 HP) / (0.8) = 29 horespower 
22 kilowatts 

Assume 10 cents per kilowatt-hour: 

(24 hours) x (365 hr/year) = 8,760 hours per year 

(22 KW) x (hours) = 192,720 KWH per year (one well) 

(times 10 cents per KWH) = 19,272 annual power cost per well 

times 7 wells 134,904 annual power costs for 7 

operation costs for 50 years 1,832,806 present worth power costs 

rsr PE Recommendation 

be 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C - 18 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

Assumptions : 

Cost for 7 solar power stations 

Replace stations at year 15 

Replace stations at year 30 

Replace stations at year 45 

Total life cycle cost 

100,000 

35,620 

12,680 

4,520 

152,820 present worth 

Cost savings: 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: &o SaIadol Salr &verl;4rizona @nvironmental Restoration Project) 

PROJECT LOCATION: Phoenix/Ternpe, A 2  

PROPOSAL NO.: C-54 

PAGE NO.: 1 of 

DESCRIPTION: Plant at Appropriate Time of Year 

CRITERIA CHALLENGE: No CRITERIA NO. : 

ORIGINAL CONCEPT: 

Planting may not be limited to optimal planting seasons throughout the year. 

PROPOSED CONCEPT: 

Identrfjl and restrict project planting to optimal planting windows throughout the year to increase 
predicted fist year survival rates beyond those identified in the Feasibility Report. 

SUMMARY OF COST SAVINGS 
I I I 

I FLRSTCoST 1 PRESENT WORTH LIFE CYCLE 
OF O&M COSTS I COSTS 

ORIGINAL CONCEPT W A  \,116,000 

PROPOSED CONCEPT d/A G53 ,coO 653,000 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C-54 

PAGE NO. : of 

ADVANTAGES & DISADVANTAGES 

AD VANTAGES: 

Reduces mortality associated with first year planting. 

DISADVANTAGES: 

Requires more detailed scheduling to fit within the even month planting window. 

This method is both a technically &d financially prudent method of performing the envisioned 
planting. Restricting planting to the most optimal planting periods during the year is a common 
practice around the country. Saving money on planting will enable the project team to utilize the 
saved money for other items such as additional plantings and other project features. 

rsr K!? Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C-54 

PAGE NO. : of 

DISCUSSION 

Comparing the Feasibility Report (FR) to the MCACES Cost Estimate (CE) identified an 
inconsistency between the two documents. Page VI-13 of the FR, Habitat Monitoring, identifies 
expected first year survival rates as 80%. Reviewing Detail pages 9 and 37 of the CE identify 9% 
and 8% respectively, for the Tempe and Phoenix reaches. The study team believes actual survival 
rates will be closer to the 80% than the 9% and 8% utilized in the CE. Accordingly, the VE team 
first corrected this inconsistency to bring the estimate to a more accurate level. 

Following the above correction, an analysis was performed to determine what was the basis of the 
FR and CE. It was decided, based on the information available, that the anticipated survival rates 
made no allowance or adjustment for restricting planting to specific time periods during the year 
that are most conducive for maximizing habitat survival rates. In the case of this project, this 
would mean restricting planting to those periods of the year when temperatures are lowest. 

Analysis deermined the most adv&tageous period for planting would be from mid-October 
through mid-my, a period of seven months. From this analysis calculations were performed to 
determine the mortality ('inverse of survival) rates for the hot period months and non-hot period 
months. 

Identlfjllng the non-hot period mortality rates allowed us to calculate a cost for replacing dead 
plants after the first year. This cost was compared to the CE (revised for inconsistency) to 
iden* the cost savings for restricting planting to optimal time periods of the year. 

Although a savings was realized by restricting the planting season, it was overshadowed by the 
cost increase associated with correcting the original CE that utilized the lower mortality ntes. 

rsr JE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: <-5-4 
PAGE NO.: of 

ORIGINAL CONCEPT - CALCULATIONS 

(3) adjustmerits for unforseen circumstances are needed; and (4) changes to structures or their 
operation or management techniques are required. 

The Monitoring and Adaptive Management Plan provides a description of: the habitats to be 
restored, the density and composition of the plantings, the performance criteria and monitoring 
protocol to evaluate success, maintenance activities that may be performed to msun a successful 
restoration effort, and reporting requirements. The monitoring program allows the Corps to 
perform minor modifications to the restoration project over the duration of the monitoring 
program based upon performance criteria described below. Adaptive Management actions are 
those that result from monitoring and occur after the project is tumed over to the non-Federal 
sponsors. The complete Monitoring and Adaptive Management Plan is presented as Appendix G 
of the Draft Environmental Impact Statement. 

Mesquite Upland 

For the first six months after planting the site, it shall be monitored monthly; thereafter, the site 
shall be monitored every other month for a year. The site will remain h e  of all non-native 
shrubs throughout this 18 month period. Should the survival rate of plantings indicate that the 
species composition is less than prescribed, replanting will be undertaken to ensure that the 
species composition is maintained. - 

- .  
-A 

F 

All plantings shall have a minimum of 80% survival the first year and 100% survival the second - _i 

and third years and/or attain 40% cover after 5 yean. Ninety percent cova is expected of 5 

Mesquite Upland in the overbanks after 10 years. There will be 2cro tolerance Df exotic shrubs 
the first 5 years. If the survival and cover requirements arc not met during the initial 5 years, the 
Corps is responsible for replacement planting to achieve these requirements. (Note that the 
replacement planting cost would be a cost-shared project cost for the iirst 5 years.) 

After 5 yean, the non-Federal sponsors (City of Tempe and City of Phoenix, as appropriate) will 
be responsible for maintaining the restoration sites for the remaining life of the project. The 
species composition shall be maintained throughout the life of the project. Site monitoring shall 
be performed yearly throughout the life of the project. 

The Mesquite Upland habitat on the overbank is outside of the 100-year flood event and not 
expected to be impacted by flood flows; Mesquite habitat on the banks is only expected to be 
affected by the larger flood events. (i.e., 20- and 50-year events). After the larger events, the 
Mesquite Upland sites will be evaluated to determine the extent of the damage to the site and a 
determination would be made on the extent of the re-vegetation effort. (Note that under natural 
conditions, velvet mesquite woodlands depend on large floods to disperse seeds in the upper 
terraces, and late summer rains to inundate germination sites [cf. Strombcrg et al. 19911). 

Rio SJ&. Silt River. ArLon1 Feasibility Rcpm Chrpu~ W. Dasnption of Seleacd Plans 
F.WBUC\PROECTSWCOUN5~ALALWD V1-1 l November 1997 

rsr PE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO. : C- 54 
PAGE NO.: of 

ORIGINAL CONCEPT - CALCULATIONS 

m 11 m r  t r r a  
I f f .  Dmt* 01/13/91 
DCIAIYD w l t u n  

U.1. Army Corn1 of 4 1 m a r m  
?nwCCI UIaEC: nlo lalado r ~ m a l b l l l t y  ltudy 
N r r e n t  l o r k 1 ~  Smt lu te  of ? ~ a a I b I l I t y  ltudy 

01. 7.9. nemch I U U C O ~ ~ M . ~  Plan1 

TI*. 1J:51:39 

DITAIL.?MI 9 

______________.____.~~~.--~-~...-.-~~~.-~~~~.~....-~~----~--.-~..----~~~---.---*.~----.--.---..--..---.--.-~--..-.-----.---.----.-.-----.~-.-------*.--..--..-.-.---.----.~. 
*I .U. An-1 WlU QUWiW m* IXlr ID Mnrr u*ul IAWR WUlrUr MTlRlU WlKPlT TOTAL COST WIT COCI 
............................................................................................................................................................................ 

0I .M.  -1 OMRUbU 
m t l l  t k .  and of l u l l  mwtabllalrmt p.rIod. t M  a n n u l  u l n t * ~ n c a  
.etlvltlew wll l  Include 1rrL~atIon.replac.wnt  of h a d  plants ,  r a a l  o l  
lnva.Ive e.otlc plmtw. nnd p.rMpm. .or prunltqm of th. plwntlqm. 

~ m u w  9) &ad plant r*pl.cmmnt for  t M  firmc m a r  Im T.bl. I :  Avmrw* 
Mnu.1 v.~catIOm DI.s.. CII?L-W-YYI 

UYI ID: UW#4 I W I ?  ID: UT91A C U P  ID. 10791A UPU ID: UO19lA 

rsr JE Recommendatior~ 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: C- 54 
PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 

U.S .  A m y  C O W  Of Sn9IHa.S 
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PROPOSED CONCEPT - CALCULATIONS 
I 
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PROPOSED CONCEPT - CALCULATIONS 
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O&M COST SAVINGS ESTIMATE 

Phoenix Reach Annual O M R W  
(1 1 .rn) 

Wetland Marsh 

Item 

Tempe Reach Annual OM- (Rev) 

M=lUi- 

CottonwoodMr~llow 

Wetland Marsh 

Phoenix Reach Annual OMRRBtR 
W) 

Mesquite/Bosque 

Cottonwood/Willow 

Wetland Marsh 

Tempe Reach Annual OMRRBtR 
(1 1 .FA) 

Mesquite/Bosque 

Cotto~~~ood/Willow 

Wetland Marsh 

SubTotal wlout Markups 

Unit Cost 

20.000/0 

20.00% 

20.00% 

2O.W! 

20.00% 

20.00% 

1 1.70% 

11.700! 

11.70% 

Markups mote 1) 

Original 

Quantity 

$170,000 

$198,000 

$176,000 

$1,105,000 

$980,100 

$538,230 

TOTALS 

Proposed 

Quantity 

$170,000 

$198,000 

$176,000 

Concept 

Total 

$34,000 

$39,600 

$35,200 

$221,000 

$196,020 

$107,646 

rsr Recommer~dation 

Concept 

Total 

$19,890 

$23,166 

$20,592 
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AU costs from project MCACES Report and MCACES Database except if noted below: 

NET SAVINGS 

1. Includes Markups for Field Office Overhead (8%), Home Office Overhead (6%), Profit 
(6.89%), Bonds (0.70%), AZ Tax (4.55%), Contingency (20%), PEgrD (7%), S&A 
(6.5%). 

~463,000 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Projecr) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

PROPOSAL. NO.: C-57 
PAGE NO. : 1 of 

DESCRIPTION: BS#'&, V+ 

CRITERIA CHALLENGE: Yes/No CRITERIA NO. : 

ORIGINAL CONCEPT: 

Fffu~;, f&. v e  . 

-4--g- p L W + ' ~ .  

PROPOSED CONCEPT: 

Lo$+ caJ I 

kifcm%e'*M 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

UMMARY OF ( 
FIRST COST 

)ST SAVINGS 
PRESENT WORTH 

OF O&M COSTS 
LIFE CYCLE 

COSTS 

I,Ltoo,oo9 
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ADVANTAGES & DISADVANTAGES 

ADVANTAGES: . 

hPd e6&hc7 4 f  #P / - w A a ~ A y .  

DISADVANTAGES: 

a 
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PROPOSALNO.: c-5' 
PAGE NO. : of 

DISCUSSION 
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ORIGINAL CONCEPT - CALCULATIONS 
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PROPOSED CONCEPT - CALCULATIONS 
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o f fl COST SAVINGS ESTIMATE 

* ohhwr44-k3&&d 

** 

TOTALS 

NET SAVINGS 

All costs from project MCACES Report and MCACES Database except if noted below: 
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LIFE CYCLE COST ANALYSIS 

LIFE CYCLE PERIOD 50 YEARS ANNUAL PERCENTAGE RATE = 7 _k % 

MmALCUSTS PRESENT nESiGN PROPOSE1~ DESEGN 
(PRESENT WORTR) (PREsEM' WORTH) 

I I 
Base Cost 

SUB-TOTAL 

TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 

SUB-TOTAL 1,304,000 978,000 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: PhoenixITempe, AZ 

PROPOSAL NO. CsbL 
PAGE NO. : 1 of 

DESCRIPTION./&r p&?£flfl//~ &.A?&& 2 / f l D  1 6 L ~ ~ U J  /d&d73 
# ' 2 t4 ~ ~ R L L Y ~  g &/6H n'AB/7'jr Y / ~ L ~ u  L 

CRITERIA CHALLENGE: yes& CRlTEMA NO.: 

PROPOSED CONCEPT: E A. //n//7&(= ~ O / L  7 w o e .  
@@&L &/n/ / ~ m m ~  ~ ~ 4 g i  A k W d ? - t D  B r  

flwC u r  m ~ )  F ~ f i - ~ m  7-c 'J on j , . ~ t r  - 
. - ,  %~W/D&O &/ F*/P/7tj?/#6 /= 

f . E  w 

~&&GL d F  3'/ PflD 
9 ~ 0 / ~ / 9 2 4 &  u'E 6&7/7d0 

SUMMARY OF COST SAVINGS 
I I I I i 

FIRST COST 

SAVINGS b,0&2,bco I d A  6 , 8 U , m -  

PRESENT WORTH 
OF O&M COSTS 

ORIGINAL CONCEPT 

LIFE CYCLE 
COSTS 

r ~ l  /A 24, Sbo, o m  
PROPOSED CONCEPT 

2 4 , ~ h , a w  
d/A 1 7, 638,000 17,698,000. 
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ADVANTAGES & DISADVANTAGES 



Discussion 

The citizens of Phoenix have made a conscious decision to restore their river to 
the most natural condition feasible. A paved channel, whatever the desired 
protective function, remains a starkly artificial feature of the project. The purpose 
of this recommendation is to provide protection for the terraces while adding over 
5 acers of additional habitat, eliminating a serious safety hazard and easing the 
passage of wildtife up the slope. 

The protection for the terraces is afforded by three techniques. The toe of the 
low flow channel is protected by a small fillet composed of cement treated base. 
The top of the bench is protected by a double layer of Geoweb. The Geoweb is 
an open celluar reinforcement system that provides scour resistance while 
accomodating growth of small plants. Some scour protection is provided by 
sedges along the lower edge of the bench and a limited number of sandbar 
willow clumps along the slope. Both types of plants are exceptionally tolerant of 
flood damage and rebound quickly after storms. 

The conveyance requirement of the project is substantially met by lowering the 
slope and limiting the vegetation. The original concept condition is a Manning's 
"n" of 0.03 and a 2:1 slope. The proposed concept condition is a Manning's "n" 
of 0.035 and a 3:l slope. The 12,200 d s  flow flood elevation changes from 9.5 
feet to 10.2 feet. 

In addition to eliminating an unsightly paved channel, this recommendation 
visually connects the perennial stream with the terraces above. Perhaps most 
importantly, humans will be able to ascend a 3: 1 slope of natural material far 
more easily than a 2:1 paved slope. This could have life saving implications in 
the event that a child is in the low flow area during a significant flow release. 
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ORIGINAL CONCEPT - SKETCH 
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COST SAVINGS ESTIMATE 

Original Concept Proposed Concept 

NET SAVINGS 6 8 d a  

All costs from project MCACES Report and MCACES Database except if noted below: 

r 

Item Unit Cost 

3. 

rSr PE Recommendation 

3,600 / / 4 6 ~ @  

.&/~df/~i I 3 

/ I  8 U L L S . ~  lIfl 
0 .  e~rnmr  

Quantity 

30/097( 

6/6d 

aor ,7~ 

3 1  

L / . o s  

/sss 

Quantity 

26-97JPl 

14343 

/93?3d 

Total 

/o/+X%7 

Tq0.646 

~ 1 8 q 4 7 5  

Total 

&5iT5@ 

lT.355 

7 76.531 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Projecr) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

PROPOSAL NO.: C - 6 d 
PAGE NO. : 1 of 

CRITERIA CHALLENGE: YesMo CRITERIA NO. : 

ORIGINAL CONCEPT: 

The feasibility report does not discuss the layout of plantings. The effect of flows on the 
plants is not discussed. 

PROPOSED CONCEPT: 

The proposed concept is to layout the plantings to be hydraulically stable. The grovVth 
pattern, distribution and type of vegetation in natural channels self-select to form 
hydraulically stable shapes. 

SUMMARY OF COST SAVINGS 
I I I I I 

I FIRSTCOST I PRESENT WORTH 
OF O&M COSTS 

I ORIGINAL CONCEPT I 

rsr + RP 

PROPOSED CONCEPT - I, ~48,000 1,8 MI 000 
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PROPOSALNO.: C -6 f 
PAGE NO.: of 

ADVANTAGES & DISADVANTAGES 

AD VANTAGES: 

Decreases maintenance 

Decreases damage 

Improves flow conveyance 

Creates more maual habitat 

DISADVANTAGES: 

Limits layout for other considerations other than hydraulic stabihty 

By designing hydraulically stable copses, flow damage to vegetation and habitat is reduced 
and flow is more efficient. 

- 
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DISCUSSION 

The effects on hydraulics of the shape, distribution and type of vegetation in restoration 
pmjects is often not considerd. One d the facmn eontrollis the lengrh of natural i s l a d  is the 
width. The relationship of the width to length of copses can nsult in significant reduction 
in damage. If the ratio of width to length is too long the end of the copse will be eroded. 
Plants will be outside of the hydraulic shadow formed by the copse. Velocity increases at 
the end of the copse and flow is more turbulent. 

Hydraulically efficient shapes can be used to straighten and direct flow and increase 
conveyance. The three dimensional shape of the copse can be used as a flow guide. 

rsr ?Z Recommendation 
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ORIGINAL CONCEPT - SKETCH 
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PROPOSED CONCEPT - SKETCH 
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ORIGINAL CONCEPT - CALCULATIONS 

Ld!' P 7 "- ldL. re/ j a H m J / ,  
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PROPOSED CONCEPT - CALCULATIONS 
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LIFE CYCLE COST ANALYSIS 

LIFE CYCLE PERIOD YEARS ANNUAL PERCENTAGE RATE = 7 % 

TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Res~oration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

PROPOSAL NO.: fl-26 
PAGE NO. : 1 of 

DESCRIPTION: t o ~ l l \ r 8  hw ~ W L  C 3 ( ~ \ r b h ~ e c  Fnr-r~~flfl ~ 1 T h  
NOTLHGS %A ba- wd C.~(CLF)PEL. 

CRITERIA CHALLENGE: Yes040 CRITERIA NO. : 

Convey flows less than 12,200 cfs within a excavated low flow trapezoidal channel. The 
low flow channel is about 200 feet wide with 2: 1 slopes reinforced with soil cement. 
Channel depth is sized to convey about 10 feet of flow. Roller compacted concrete 
(RCC) grade control structures span the low flow channel at four locations. 

: PROPOSED CONCEPT 

Construct full channel width RCC grade control structures with V-notch at six locations. 
A 'training' channel is excavated that will convey a depth of flow of seven feet. The 
channel is unlined. A pier or bendway structure is installed upstream of the Central 
Avenue Bridge to control the channel thalweg. 

SUMMARY OF COST SAVINGS 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

SAVINGS 

FIRST COST 

25,552,000 

2( gq 1 om 1 

3, 86(,000 

PRESENT WORTH 
OF O&M COSTS 

3,532, a30 

23 l ,OOD 

3,30 1, COO 

LIFE CYCLE 
COSTS 

z ~ , o B ~ ,  

zl,  9 2 ~ ~ 0 0 0  

7, I bz) 009 
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PROPOSAL NO.: f l -  26 
PAGE NO.: of 

ADVANTAGES & DISADVANTAGES 

ADVANTAGES: 

o Because the low flow channel has the ability to adjust its location to a stable 
configuration and cross section, O&M costs to clean sediment from a lined channel 
are eliminated. 

o Maintenance of the scour behind the soil cement liner is eliminated. 
P The unlined channel presents are more natural appearance and allows the growth of 

herbacious and shrubby species. 
o Creates more frequent low-volume flooding of the terraces. Localized scour will 

remove turf grasses, debris and weak or sick flora. 

DISADVANTAGES: 

P During larger storm events, portions of planted terrace may be eroded as the low flow 
channel migrates to a stable configuration. 

There is an inherit risk in trying to predetermine the low flow channel. The recent 
historical record shows larger storm events scouring a thalweg outside the proposed low 
flow channel. A safer approach is to guide the channel at critical points using grade 
control structures with V-notches. Between the grade control structures, the 'trainini' 
low flow channel is allowed to find its own natural alignment. This eliminates the 
maintenance costs associated with maintaining the conveyance of the low flow channel. 
Flood flows will scour a deeper channel as needed. While overbank flows will occur 
more frequently, significant scour or depths of inundation will not occur. 

rSr PE Recommendation 
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PAGE NO. : of 

DISCUSSION 

Grade control structures will be located at strategic points along the channel. The 
structures will perform two purposes: 

1. Control the direction of flow and 
2. Protect upstream bridges fiom scour. 

Figure 1 shows conceptual locations for the grade control structures. V-notches would be 
included at the critical point on the grade control structure. The grade control structure 
West of P Street would be rotated slightly clockwise to direct flow northwesterly. 

Special provisions are proposed at two locations. 

A. Measures would be installed downstream of the existing grade control structure west 
of 1-10 to turn the thalweg toward the north bank. An island will be constructed of 
boulders as a directional vane. South of the vane, cobbles would be installed to raise 
the channel roughness coefficient. No modification is proposed to the grade control 
structure. 

B. A pier or bendway would be installed just upstream of the Central Avenue. Bridge to 
encourage a migration of the thalweg toward the north bank. 

rsr E Recommerzdatior~ 
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DROP STRUCTURE DETAIL 
not t o  ssal e 
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PROPOSED CONCEPT - SKETCH 

9 \.~ec,~r o ~ f i ~  V,UE 
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ORIGINAL CONCEPT - CALCULATIONS 
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PROPOSAL NO.: m-a 6 
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COST SAVINGS ESTIMATE 

TOTALS 

Item 

I NETSAVINGS 

Unit Cosl 

Original Concept 
I 

All costs from project MCACES Report and MCACES Database except if noted below: 

Proposed Concept 
I 

Quantity 
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Total Quantity Total 
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LIFE CYCLE COST ANALYSIS 

L 
LIFE CYCLE PERIOD a YEARS ANNUAL PERCENTAGE RATE = 7 8 % 

TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

PROPOSAL NO.: fl- 9 
PAGE NO. : 1 of 

DESCRIPTION: Q q L A ~  ' D ( ~ o  3au~vae) 5 T ~ L  n do e 'S-,PGLS 3 s -  +be.  
CRITERIA CHALLENGE: YesMo CRITERIA NO. : 

f l  RIGINAL CONCEPT 

To restrict velocities to below 6 feet per second (fps) within the low flow channel, four 
grade control structures are incorporated into the design of the low flow channel at 
approximate Stations 2 12.5,2 15.0,2 15.5, and 2 16.0. The four grade control structures 
are constructed of roller compacted concrete (RCC). The height of the structures varies 
from 5 to 9 feet. 

PROPOSED CONCEPT 

Replace the RCC grade control structures with rip-rap (riffle) structures. Construct top of 
rip-rap structure slightly above low flow c h a ~ e l  grade to pool water. 

SUMMARY OF COST SAVINGS 
LIFE CYCLE 

COSTS 

1,366, COO 

53z,p00 

B%,OOO 

PRESENT WORTH 
OF O&M COSTS 

HA 
d h  

Mi 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

SAVINGS 

FIRST COST 

1,%6, 000 

532,000 

8 3 4 ~ 0 0  



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: flog 
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ADVANTAGES & DISADVANTAGES 

ADVANTAGES: 

o Creates a structure with a appearance more appropriate for the river habitat 
0 Creates a shallow pool just upstream of the grade control structure 
o Creates aquatic habitat within the voids and scour areas of the rock structure for 

macro-invertebrates 
D Promotes aquatic strand vegetation 
o Creates better oxygenation for the perennial stream 

DISADVANTAGES: 

o Potential for higher maintenance 
o Dislodged woody material could create higher scour if a debris dam is formed 

A rip-rap grade control structure accomplishes the goal of maintaining an upstream 
gradient of 0.0008 to restrict low flow velocities to 6 fps. The rock structure uses on-site 
materials to provide a more natural grade transition. The structure provides for 
channeling flow along the preferred flow path. Aquatic habitat is induced just upstream 
of the grade control structure and, as the channel mature, within the rock structure itself 

rsr JE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: m-34 
PAGE NO. : of 

DISCUSSION 

The pond and riffle concept attempts to mimic how a river naturally manages grade 
changes. Grade control and energy dissipation occurs in the steeper portions of the 
channel lined with rock. The structure is flexible and allows for limited scour to achieve 
a natural equilibrium condition. 

The proposed rip-rap structure is sloped at 15: 1 with a horizontal apron at the toe of the 
structure to control the length of the hydraulic jump. For flows of 12,200 cfs, the length 
of the hydraulic jump is approximately 55 feet. 

The median rock size is a fbnction of average velocity down the drop structure and 
average flow depth in the main channel. The average velocity on the drop structure is 
expected to be somewhat less than normal depth velocity of 23.4 fps. For an average 
velocity of 20 fps, the median rock size is 2.5 feet and a maximum rock size of 4 feet. 

As the channel matures, scour in induced in the rip-rap armor. Water ponding in the rock 
mass provides cover for macro-invertebrates, fish and small amphibians. These in turn 
provide a food source for birds, amphibians, fish and macro-invertebrates. 

rsr VE Recommendation 
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ORIGINAL CONCEPT - SKETCH 

DROP STRUCTURE D E T A I L  
not to scale 
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PROPOSED CONCEPT - SKETCH 
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PROPOSAL NO.: fl-34 
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PROPOSED CONCEPT - CALCULATIONS 

Riprap Volumes 

Station Grade Cross- Channel Volume Volume Weight 
Differerential Sectional Width 

Area 
[fil [ft"21 [ftl [ft-I 

Total 
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PROPOSED CONCEPT - CALCULATIONS 
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PROPOSALNO.: f l - 3 9  
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COST SAVINGS ESTIMATE 

All costs from project MCACES Report and MCACES Database except if noted below: 

rSr VE Recommendatior~ 

Item 

PULLER CO~flrPcrG0 corl<Abr# <c r) 

R I P A O P  9 ; r ~ ~ ~ ~ ~ f i ~  

0 5 3 = d . 5 - / r  / r ~ : / . 7 b 7 W  

P G R C N P ~ Z  ROCK ( r ~ )  

G R G ~ ~ W T  70 j l ~ t  f - 7 h  

/ E J H A c L A T I ~ ~ J  ( 7 ~ )  

TOTALS 

NET SAVINGS 7333.3 cc 

( I )  

Unit Cost 

/do .65  

31.7 1 

9. /6 

17.62 

Original 

Quantity 

3,500 

Concept 

Total 

4364525 

Proposed 

Quantity 

9,100 

9,/00 

9,/00 

- 

Concept 

Total 

aaa.sc 1 

83.354 

164,392 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Projecr) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

PROPOSAL NO.: NI - 6.b 
PAGE NO. : I of 

DESCRIPTION: I , ;m; )  +L m r a d r r  cC)Xe LFC w: jh  cuJ-A3*br)/s 

CRITERIA CHALLENGE: Yes/No CRITERIA NO. : 

OHGINAL CONCEPT: 

PROPOSED CONCEPT: 

Locate vertical cement-slurry walls to protect terrace and build grade controls. AUow the 
low flow channel to self-form between the cement-slurry walls. Bed elevation is . 
controlled by grade controls. 

SUMMARY OF COST SAVINGS 

ORIGINAL CONCEPT 

SAVINGS M A  ( 9,749,080 I 

LIFE CYCLE 
COSTS 

FIRST COST 

PROPOSED CONCEPT 1 4 1 6 6  I 000 wA 

PRESENT WORTH 
OF O&M COSTS 

2% 437000 

1 4, beS,ooo 

U/A i ~ ~ Y 3 ~ 0 0 0  1 
I I 
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PROPOSAL NO.: f i  -6 6 
PAGE NO. : of 

ADVANTAGES & DISADVANTAGES 

AD VANTA GES: 

Allows more natural appearance. 

Allows channel to self-form and meander in limits while protecting terrace planting. 

Allows vegetation to grow on slopes. 

Drop structures limit incision 

Although terraces may be narrower, habitat will develop on slopes wherre water is 
available. 

DISAD VANTA GES: 

Channel has to self-form. At times, channel will have to scour to gain capacity. If 
scouring is slower than increase in capacity channel could overflow. 

Channel may scour and hold more than 12,200 cfs, therefore not inundating terrace every 
5-7 years. 

I 

Channel may scour exposing cement-slurry wall at some locations. 

. Channel could scour to expose cement-slurry wall for entire length 

It wll be more difficult to deliver flow for 5 cfs stream. 

J Terraces may be narrower, \ h 9- I auk L*3 

Justification 

This is a restoration project. The more natural the appearance and behavior the more we 
have accomplished our goal. The channel will self-form in response to discharges to a 
meta-stable form. Vegetation should volunteer along the slopes and contribute to the 
stability. 

rsr ?E Recommendation 



VALUE ENGINEERING RECOMMENDATION 
-- - - - 

PROPOSAL NO.: H-bb 
PAGE NO. : of 

DISCUSSION 

The purpose of the project is to restore riparian habitat along the river. By establishing 
planform limits with the cement slurry walls and vertical limits with the drop structures we 
allow a natural channel to form in response to fiequent discharges. The natural channel is 
prevented from meandering into the planted terrace. Natural vegetation can grow on the 
slopes. The vegetation will help stabilize the slopes and the plan-form. The channel side 
slopes will be flatter. The channel will approach a more triangular cross-section. 

There are risks associated with the design. Until the low-flow channel stabilizes, there will 
not be capacity for the 12,200 cfi discharges. There will be flow on the terraces. The 
flow could scour behind the cement slurry wall. This could also occur behind the soil 
cement facing. 

There is a risk that the cement slurry wall could be exposed fora length inside of the 
channel as a meander approaches. The d c e  of the1 2-foot high vertical wall would 
contain exposed rock as part of the cement slurry. The appearance should be similar to 
erosion faces observed in the area. 

If the stream forming flow is not the 12,200 cfs, the entire channel may-be scoured out to 
expose the cement slurry walls. The exposed fkce would have th mearance discribed 
above. 

Because the channel is self-forming, there will be a response to intervene more fieqdently. 
Maintenance cost could become unreasonable. More maintenance may be required to 
control opportunistic exotics. 
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PROPOSAL NO.: m - g b  
PAGE NO. : of 

ORIGINAL CONCEPT - SKETCH 

rsr VE Recommendation 
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PROPOSAL NO.: M -6 L 
PAGE NO. : of 

PROPOSED CONCEPT - SKETCH 

rsr KE Recommendation 
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PROPOSAL NO.: m-66 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

rsr K?Z Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: fl- ( 6 

PAGE NO.: of 

COST SAVINGS ESTIMATE 

5.94 .I V&c. ( ~9 ) '  g x ~ & d ~ 7 / o r /  fl04 0.61 5 

N A y c l ~ d  f ~ ~ ~ P o I A L  (cy) 2 . 5 2  

(-2.20) [aeotr  b z  M I ~ z  i l ~ ~ u a  ( ~ 4  

TOTALS 

NET SAVINGS %7*.i.*l 

Proposed Concept ( 17 

All costs from project MCACES Report and MCACES Database except if noted below: 

Original Concept 

rsr bE Recommendation 

Item 

~ P L R  YATIO J (cY) - 5.49 - i j .010.5ab~7tva37~; 

S0lL cgMgN7 (c03 
* 
208,700.5,607,769! 

I : 

Unit Cost Quantity Quantity Total Total 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Projecr) 

PROJECT LOCATION: Phoeniflempe, AZ 

PROPOSAL NO.: f i  lo 5- 
PAGE NO. : 1 of 

DESCR.IPTION:R,;,~ LFC j. +Qrp-te 4 9  40 
lrwer resis 

CRITERIA CHALLENGE: YesINo CRITERIA NO. : 

ORIGINAL CONCEPT: 

The original concept is to excavate a low flow chamel to maintain conveyance for the 
100-year event and contain peak flow for a 5-year flow or discharge for a 50-year stom, 
30 day duration. The channel side ;lopes are lined with soil cement. 

PROPOSED CONCEPT: 

Excavate a shallower chamel and fill in areas for plants that are inundation intolerant. 
Limit fill not to impede conveyance of the 100-year event. Inundation of other areas ydl 
be more fiequent and will flush wetlands and suppress growth thus l o w e ~ g  Manning's n. 

SUMMARY OF COST SAVINGS 

LIFE CYCLE 
COSTS 

26,015,Oo~ 

\2,49?,000 

l3,01 b,000 

PRESENT WORTH 
OF O&M COSTS 

1,454 ,mo 

794,000 

720, OD0 

. 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

SAVMGS 

FIRST COST 

24,5b 1, mo 

12, ZGS,OGQ 

12, 2 9 6 , W  



VALUE ENGINEERING RECOMMENDATION 

PROPOSALNO.: M/d>- 
PAGE NO.: of 

ADVANTAGES & DISADVANTAGES 

Decreases depth of channel. A shallower channel with 2: 1 slide slopes is safer and permit 
easier viewing of the perennial stream. 

Inundation of part of the terrace will be more fiequent and will flush wetlands 

Inundation of part of the terrace will be more fiequent and suppress growth of turf grasses 
and scrub shrubs thus lowering Manning's n and decreasing maintenance. 

A more natural land-form and habitat is created. 

RCaaLcs m 4 ; a * a m c ~ .  Y C W C ; C ~ ~ C J  ~ L l l i  G L I - ~ ~  ~w.\ov&\ 

DISADVANTAGES: 

Trails may flood more frequently 

Areas may not be available during periods of inundation. 

This recommendation creates a more natural landform and varied habitat. The more 
fiequent inundation will limit growth of grasses and flush woody debris maintaining 
conveyance (lower Manning's n) 

rsr VE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: df /US- 
PAGE NO. : of 

DISCUSSION 

Rivers and streams n o d y  establish a bankhll shelf at the depth of the I .7-year flow and 
not the 5-year flow. By allowing more fiequent flooding of part of the terrace a more 
natural habitat is established. Flows greater than the 12,200 cfi will still flood the terrace 
which is desired. 

Decreasing the capacity of the channel will result in more fiequent flooding that could 
inundate and threaten some of the plants. To protect those plants, berms and hummocks 
will be constructed. The average height of the fill will be limited not to decrease 
conveyance-cross-sectional area. The mesquite and other plants that cannot endure long 
durations of inundation would be planted on the hummocks that would be constructed. 

The channel will be 6.8 f a t  d e q ~  with 2: 1 side slopes. It will be easier to observe the 
perrenial-flow stream in the shallower channel. The shallower channel is safer if a small 
child were to fali and need to be recovered. 

-- rsr ?Z Recommendation 
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PROPOSAL NO.: M 10 ( 

PAGE NO.: of 

ORIGINAL CONCEPT - SKETCH 

YSY JE Recommendation 
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PROPOSAL NO. : M 
PAGE NO.: of 

PROPOSED CONCEPT - SKETCH 

I 
z o o  - . . . .- . - - - - - 

rsr I45 Recommendation 
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PROPOSAL NO.: Nt-d8 ST 
PAGE NO.: of 

ORIGINAL CONCEPT - CALCULATIONS 

rsr PE Recommendation 
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PROPOSAL NO.: rcl /of 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

rsr VE Recommendation 
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PROPOSAL NO.: H- 105 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

rSr JZ Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: f l  
PAGE NO. : of 

COST SAVINGS ESTIMATE 

All costs from project MCACES Report and MCACES Database except if noted below: 

Item 

I 
E#rava 4, o n  

Unit Cost 

3.37 

Original Concept Proposed Concept 

J O : ~  ~ e r n . n +  

r C ) A k ~ r ~ l r ~  + D J ~ P O S A L  

L RE o I S  DIJ m ,dgnaL ( / f i ~ ~ z  

~ A L I C  F I L L  

su B - 70 ~ / 3  L ~ / O M T  mA/rr~ l r f i  

f l A a / c ~ P  a 7 6 . / 5 %  

Quantity 

3 0/047/ 

Ouantity Total 

/Q/45,231 
1 

/69, $00 2~17q543 

Total 

TOTALS 

/s. a 5 

3 

(- /. 3 3  

1 . 3 2  

/ , / 93 ,3~7 / , 7 /3 ,665  

0 4 3 6 7  

25.033 

d,?.f$?oa { t; l2J,SSf 

(-495295: 

33099 

6.9&/, osa 

5302 430 

....,,,. _.> _.,.. , ... . ........ (..........., . ..,......,...... > ...................... 

NET SAVINGS 12,=rs~, m 

:<:s*<y<:.:<<< ...<, <~:$5<<<,:<.:.:<<+<+<<<w$>\~, , $$Gi;$$$;;j:;$;$$$E~g;~j~g+z~+$ 
~ > ~ ~ ~ > ~ > ~ > ~ ~ ~ ; j g ~ , ~ 2 g ~ , ~ ~ ; ; ; ~ ~  ....; ...................... ~ ~ ~ , ~ , ~ . . ~ ~ ~ ~ , ~ ~ ~  >::.;:; ,;>:.:.. ::.:.::::>:.:.:.:::.?.::> ...< 
.%. ;. ..*.*).,x<.:.:*:.):.:.:~.:.: ...,....... >:A: . . .  >>>>I>*>>>*: 

zo 8 70a 3184675 

29 56  1 da 
I 

$543,6,671 

5),49777, 

64eoo  

$$:$<::<<<:~*~:;*~*c{*~*~$~::$:<<:~<:: 

T 2 r b , t t b  

636~0#?,( 

8f13/a 

/3,Cj~d,07 ( 

10,62D' iU@ 



VALUE ENGINEERING RECOMMENDATION 
- - - - - - pp - - -  

PROPOSAL NO.: M- 105 
PAGE NO.: of 

LIFE CYCLE COST ANALYSIS 

LIFE CYCLE PERIOD 50 YEARS ANNUAL PERCENTAGE RATE = 7 b % 

TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 

rsr lZ Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Projecr) 

PROJECT LOCATION: Phoenix,/Tempe, AZ 

PROPOSAL NO.: f-3. 
PAGE NO. : 1 of 

DESCRIPTION: &OT&CT. ~ G Q Q C I U ~  O U L ~  & S T * L ~ S  f i  

PROPOSED CONCEPT: & Tw,g &3 FLew & N N ~  L (S 1 7 ~  8' TWGK 

501' CEMENT ONLY 5 7,- B e n a u d  OF 7-h~ 
C W w , q G L  0 , r H  Tm U / C ~ H O ~ T  ~ + E S S -  . 

SUMMARY OF COST SAVINGS 

LIFE CYCLE 
COSTS 

%60 3,000 

2,035,o~o 

3 . 5 9  3, 0~70 

PRESENT WORTH 
OF O&M COSTS 

d/A 

d h  

rCl /A 

1 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

SAVINGS 

FIRST COST 

5; 6075, d o  

2,o  3 5,000 

7,573,000 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: p- 3 
PAGE NO. : of 

ADVANTAGES & DISADVANTAGES 

AD VANTAGES: . I 

DISADVANTAGES: 

h b y  R ~ ~ U L T  TN 546 OF 50- a ~ =  7- ~ G H E -  
f i p C ~  H E A ~  LOJ ROW CXIHNSL ~ U P I U &  ?i0r31. IZK LK5 4 2 
jamF j H c e f i h ) f i  TN O + M  6 5 7  ~ P Y  ~ J O L ~  806 ~ O R C  

C R E Q U E ~  &05/0u or: THC Z ~ ~ @ I I C E  A464 N c ~ R  b F k  ~ N N C I  
a 

JUSTIFICA TION: 

TWG CMNNICL FLOW VEUL IT )E I  D L ~ P / ~ ~  F.LOIJS 
FCLDM O C F s  70 / L , O O O  L C 5  @ f i ~ 6  F e r n  
0 T o  6 fi+. 
7- & C L ) J A ~ P  [DbJ FLOW ~ ~ W U E L  &ILL h/Da 
V & t y  W E ~ L  P"Q,&+ fi9r fuc35 C 1 2 , 0 0 0 ~ ~ 5 .  Pd~tr*  
loo 7~ EOLJ 7 p g  ~ I V B ~  WILL ~ ~ ~ S I L ~ L L ~  E~OI?CO 4 6  PAUNL 
rsr JE Recommendation 
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PROPOSAL NO.: P- 3. 
PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 

rsr JE Recommendation 
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PROPOSAL NO.: p-3. 
PAGE NO. : of 

PROPOSED CONCEPT - SKETCH 

rsr K?Z Recommendation 
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PROPOSAL NO. : ?- 3 
PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 

lw" PE Recommendation 



VALUE ENGINEERING RECOMMENDATION 
- - 

PROPOSAL NO.: 7- 3 
PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 

rsr PE Recommendation 
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PROPOSALNO.: f-3. 
PAGE NO. : of 

PROPOSED CONCEPT - CALCULATIONS 

rsr JE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSALNO.: P-3. 
PAGE NO. : of 

COST SAVINGS ESTIMATE 

All costs from project MCACES Report and MCACES Database except if noted below: 

rsr K?? Recommendation 

Item 

~ O / L  ~ ~ E N ~ C L F C  

mA~kuP5  e 76.19 4: 

TOTALS 

NET SAVINGS 7573, 
1 

Unit Cost 

+<zr  

Original Concept Proposed 

Quantity 

7l,721 

Quantity 

Concept 

Total 

j f 5 ~ 7 4 5  

3 79,300~ 

Total 

2or,~oo 3,/2a,67s 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Projecr) 

PROJECT LOCATION: PhoenixITempe, AZ 

PROPOSAL NO.: P-/cC 
PAGE NO.: 1 of 

DESCRIPTION: ,L/flt 1% Dd FbcJ C H H ~ ~ L  A' 

d m  p,J-,-,mcrf 2 w " ~ / - R . r ~  dF C m r n ~ ~  S m e - u # S ~  
CRITERIA CHALLENGE: Ye CRITERIA NO. : 

ORIGINAL CONCEPT: 

Original Concept: Line the low flow channel throughout the project reach with a 
soil cement wall eight feet thick. The wall is intended to restrict the migration of 
the channel and to protect the terraces from flood scour and extended 
innundation up to a 12,200 cfs flood event. The original concept provides no 
habitat on the slope and does not accomodate natural migration of the channel. 

PROPOSED CONCEPT: 

Proposed Concept: Armor the banks of the low flow channel only to the degree 
necessary to dissipate energy downstream of grade controls and other criticaf 
points such as outside bends and bridges. To prevent the flow from wandering 
far outside of the desired path, the concept includes interceptor walls upstream of 
the armored drop structures. This approach provides protection in critical areas 
while allowing the stream to seek a stable configuration. 

SUMMARY OF COST SAVINGS 

ORIGINAL CONCEPT 

LIFE CYCLE 
COSTS 

FIRST COST 

PROPOSED CONCEPT 

PRESENT WORTH 
OF O&M COSTS 

2 4,s~. 1, ooo 

SAVINGS 

I I I 19,'l53,0ool 1 q 4 q 

N/A 

U/A 
5, 108,000 

z4,SbI, 000 

rJ/R s, I 00,- 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: 

PAGE NO. : of 

ADVANTAGES & DISADVANTAGES 

ADVANTAGES: 

Allows the stream to establish a stable alignment reducing the inherent risk of 
channel confinement 
Excessive wandering is controlled by embedded interceptor walls upstream 
of the grade cpntrols 
Eliminates most of an unsightly, unnatural paved surface 
Eliminates the safety hazard of a steep, smooth slope along the entire reach 
Provides substantial additional habitat 

DISADVANTAGES: 

Provides additional risk of terrace scour during moderate flow events 

JUSTIFICA TION: 

The proposed concept provides most of the protection afforded by the fully lined 
channel M i le  adding additional benefits of aesthetic values and habitat. 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: 

PAGE NO. : of 

DISCUSSION 

The most critical areas for scour damage are downstream of the drop structures, 
around the bridges and at the outside of bends along the excavated low flnul 

channel. The proposed approach provides hard protection at those critical points 
only. The recommended distance for bank armoring is analagous to the length of 
the apron for the drop structure. B y considering the area of disturbed flow, most 
of the energy is dissipated within 100 feet. 

At each drop structure, there are interceptor walls that extend half the width of 
the terrace. This feature guides the flow to the drop structures and maintains the 
integrity of the terrace design. 

The use of intermittent hard structures poses an important design challenge. It is 
crucial to gradually transition between the two types of bank. A sudden transition 
from hard to soft bank material invariably results in serious scour. This is a detail 
best managed by the designers but it is an important factor. 

By eliminating the majority of the soil cement, the project gains about 4 acres of 
additional habitat. 

rsr ?E Recommendation 
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PROPOSALNO.: /-If 
PAGE NO.: of 

ORIGINAL CONCEPT - SKETCH 

rsr E Recommendatio~l 
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PROPOSAL NO.: /r 
PAGE NO.: of 

PROPOSED CONCEPT - SKETCH 
I 
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PROPOSAL NO. : 

PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: 

PAGE NO.: of 

PROPOSED CONCEPT - CALCULATIONS 

rsr VE Recommendation 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: 

PAGE NO. : of 

COST SAVINGS ESTIMATE 

All costs fiom project MCACES Report and MCACES Database except if noted below: 

rsr JE Recommendation 

Item Unit Cost 

Original Concept 

. S~/L c&7mjf YD 

/ /DL' - 

- 

, ~ L / A A L / ~ J ~  ~c DIJPoJAL 

Quantity 

Proposed Concept 

Total Quantity 

g7,767,6f6 

56,632 

c R f o  1 7  PoQ Xl/dka#f UALU# 

S L U R  R f ~ C J L L  ( l a l a  amA a.5) 

j ~ ( 8 - 7 f l N ~  u/uur /nN/~r4~c15 

MAL~LLPJ c 76 .14% 

TOTALS 

Total 

441.7ab 

4,327,152 

32754 

3,316,fi? 

3,113,~7s 

10.lr5. a37 

d1.3 I a 

'1,216.8%62.311,0~~ 

15.25 ' 

3-37 

/. 3 a 

/ d 4 3  

26tmo - 

rO/as/7/ 

L,L/R) 

? 9 y l A 8 9 l  

/ A  /Y 

:;::::::::*:::*:<$$~:::~:*:*:::$~:pP:::<*:~<*~~~~.$<L::<.::~,~ 
:I:<m ;:.: .;bk& 

<;~:~.::::,:,-,y.~j~i~*: *: ... ... ... .. . . . . ............. , , ;.. .... ................:.: :::> ,,,,.,.,.,.,:~ ......................... ........................................ .. ....... ..... , 

, n::::::a::iv<&..$2)g: 1: ''Z "35? 

NET SAVINGS 
S ; l ~ b ,  ddo 

$csgs$&s~$~,~j~w;;~~;;;~~ 
:<<*?5<>~:~~:*<${*;?*:$~<~??:i~$:$::~:: . ,,,,::. . . . . . . _ ............,...... .. ................... _. .... ::c : >>:.,>>>>>:.x.::?.:~?:<~>>>>zz>~~?::????~ 2q 5d 

13,W.071 

lo16ao SYQ g,+/; OW 

~ Y , C O O  a93.360 

/LOYO, 931, 



VALUE ENGINEERING RECOMMENDATION 

PROJECT TITLE: Rio Salado, Salt River, Arizona @nvironrne~ttal Restoration Project) 

PROJECT LOCATION: Phoenix,'Tempe, AZ 

PROPOSAL NO.: P.23 
PAGE NO. : 1 of 

DESCRIPTION: fl.8 17~f g&'# '~'Rc 

CFUTERIA TERIA NO. : 

0 RIGINAL CONCEPT 

Flood control measures are proposed to manage the peak flow for the 5-year storm event 
(12,200 cfs). These concepts assume flow longitudinal to the channel. No protection 
measures have been proposed to protect habitat fiom the receding side of the flood, 
which involve transverse flows. 

PROPOSED CONCEPT 

Provide flood control measures to handle the transverse flows including: 

I .  A vegetated berm at the top of low flow channel slope. Convey flow into the low* 
flow channel using PCC down drains. 

2. Plant trees in clusters. 
3. Contour long berms in the terrace area longitudinal to the channel and plant with 

erosion resistant shrubs. 
4. Use roadways and trails to break flows transverse to the channel. 

SUMMARY OF COST SAVINGS 
I I I I 1 

FIRST COST 

ORIGINAL CONCEPT 

SAVINGS I (~f§?,aw) 1 Z,%z6,000 1 2,3b?,coO I 

PRESENT WORTH 
OF O&M COSTS 

PROPOSED CONCEPT 

rsr I> 

LIFE CYCLE 
COSTS 

J I I I A34!cc0 1 5 ~308 2 Bz6 - 1  0 
6 0 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO. : P- 23 
PAGE NO. : of 

ADVANTAGES & DISADVANTAGES 

ADVANTAGES: 

Interrupting transverse flow will: 

o Minimize the transport of sediment into the low flow channel and reduce channel 
maintenance costs. 

P Reduce destruction of flora. 
o Reduce destruction of hardscape improvements including trails and irrigation 

facilities. 
o Reduce erosion along the line of the soil cement at the top of the low flow channel. 

DISADVANTAGES: 

o Additional design and site improvements are required. 

Site improvements to protect the reach habitat will reduce annual maintenance. 

-- rsr PE Recommendation 
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PROPOSAL NO.: 7- 2 3 
PAGE NO. : of 

DISCUSSION 

rSr E Recommendatior~ 
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PROPOSALNO.: '3-23 
PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: ?-a 
PAGE NO. : of 

COST SAVINGS ESTIMATE 

Original Concept Proposed Concept 

Item Unit Cost Quantity Total Quantity Total 

I / & ~ d r a D  %fin 3.37 0 %  5Q550 

Tg- ,?f l / i Ic  E 6 n O O l ~ r  3 . 3 7  /s,mo 50,550 

PCC  DO^ DRIO pJ5 3m.m 300 96,600 

=SOIL < , E / ~ C J T  15.25 a03.7~ ~ , I T ~ . G ~ s  2 0 7 ~ 0  317?/& 

J L / C O ~ J  L A F ~  R loof s l,ras),ooo 5 %  7 7 ~ -  

3,182&75 3 94'3,640 
a,u 2s: a70 a, sat 6 79 

TOTALS 

NET SAVINGS (-454 43 
- 

A11 costs fiom project MCACES Report and MCACES Database except if noted below: 

rsr VE Recommendation 
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PROPOSAL NO.: 7- 2 3  
PAGE NO. : of 

LIFE CYCLE COST ANALYSIS 

LIFE CYCLE PERIOD % YEARS 
L 

ANNUAL PERCENTAGE RATE = 7 8 % 

TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 



VALUE ENGINEERING RECOMMENDATION 

PROECT TITLE: Rio Salado, Salt River, Arizona @nvironmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

PROPOSAL NO.: e3 ' 
DAcENn 1 nf 

Description: Develop "Adopt-A-Rivet' or StreamTeam program 
Criteria Challe'nge: No 

CRITERIA CHALLENGE: r N o  CRITERIA NO. : 

ORIGINAL CONCEPT: 

Original Concept: 
Not described 

Proposed Concept: 

Promote and coordinate volunteer water quality and habitat monitoring activities 
by citizen and student groups. Monitoring usually indudes parameters such as 
nitrate, phosphate, chloride, TDS, conductivity, dissolved oxygen and turbidity 
using inexpensive field kits. These groups also conduct stream-side plantings, 
habitat evaluations, litter removal and stormdrain stenciling ("No dumping - 
drains to our rivet'). Schools, neighborhoods, dubs or business groups form 
teams. 

3UMMAKY OF COST SAVINGS 
FIRST COST 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

SAVINGS 

PRESENT WORTH 
OF O&M COSTS 

I J ~ A  
M A  . 

WA 

LIFE CYCLE 
COSTS 

14,66[!ooo 
IY,U\,om 

4% 000 

14!Ghl?000 

\ ~ ! Z I \ , O O O  

YS~,coo 



VALUE ENGINEERING RECOMMENDATION 

PROPOSAL NO.: P - a/ 
PAGE NO. : of 

ADVANTAGES & DISADVANTAGES 

Advantages: . 
t Provides frequent, regular monitoring of water quality throughout project 
t Involves citizens in the care of the project - enhances local support 
t Tends to lowr  maintenance costs by reducing vandalism and littering 

By forming a sister monitoring team in Indian Bend Wash, can provide an 
early warning to the project in case of pollutants entering the system 
t Provides biology, chemistry and physics learning opportunities for K-12 
students 

Involves neighboring businesses in the project - encourages them to 
support the project and manage their businesses in a project-friendly way 
t Promotes better environmental behavior (not dumping oil into storm 
drains) from a non-governmental group. 

DISAD VA NTA GES: 

Disadvantages 
May involve allowing citizens or students into sensitive areas 
Requires training or coordination with a training program 
lnvolves some staff time to coordinate volunteers 

Justification: I 
This recommendation meets critical functions of the project including educating 
citizens, creating support for the project, attracting people to the site and 
promoting a positive image for the community. 

Adopt-A-Stream activities 

are dosely tied to habitat protection by providing rwular frequent assessment of 
biological and chemical indicators of water quality. 

rsr ?B Recommendation 



VALUE ENGINEERING RECOMMENDATION 
PROPOSAL NO.:P-&/ 
PAGE NO. : of 

DISCUSSION 

Discussion 

The recommendation provides for meaningful citizen and student participation in 
the care of the project. The concept is widely applied to water resource 
protection throughout the nation. In some cases, StreamTeams are sponsored 
byand report their results to the state Department of Natural Resource. Groups 
such as StreamTeam, AdoptA-Stream and Stream Doctors are easily adapted 
models. All provide model training programs in water chemistry, 
macroinvertibrate monitoring, student experiments and teacher's guides. 
Through these programs, water quality and habitat values will be evaluated 
frequently and provide a useful adjunct to professional monitoring. In addition, 
the participation of citizens and local businesses in the maintenance of the 
project may lead to support for expansion of the project to other reaches. 
Further, widespead citizen participation strengthens political support. 

rsr VE Recommendation 
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PROPOSAL NO.: /- 2 / 
PAGE NO. : of 

ORIGINAL CONCEPT - CALCULATIONS 
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PROPOSED CONCEPT - CALCULATIONS 

Calculations: 

Annual cost of materials 

Water chemistry kits (dissolved 02, nitrate, phosphate, turbidity, chloride) 

$1 50lset; each set contains 50 tests, assume 10 setslyear for K-12 or citizen 
groups +5~rn.y+ 
Kick or D nets and assorted macroinvertibrate monitoring equipment 
$30lset assume 10 sets, each set lasts approximately 5 years 

f J67@ ' 

Labor costs: 
one park staff person one day per month, 96 hourslyear, .05 FTE 

+5/rd B 
Labor reductions: assume 20% reduction in annual litter removal costs 

-attributable to semiannual stream cleaning events 
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PROPOSED CONCEPT - CALCULATIONS 
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0 4 fl COST SAVINGS ESTIMATE 

AU costs from project MCACES Report and MCACES Database except if noted below: 

rsr ?E Recommendation 

Item 

/fl~/flo&/c E2. 

/ f l ? n e / / P L J  

TOTALS 

NET SAVINGS 

Unit Cost 

+b 

54 

/ PO 

Original 

Quantity 

/ 92 
7ABr V 

/ 

Concept 

Total 

76 ~0 

2 2 3 ~ 3  

/YO 

Proposed Concept 

Quantity Total 

06?&jrpdJ-/037m) 

3 6  
//3 

/ k%9 

/ ~ d  
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LIFE CYCLE COST ANALYSIS 

LIFE CYCLE PERIOD 5 8 YEARS ANNUAL PERCENTAGE RATE = % - 

MlTIALCOSTS PRESENT DESIGN PROPOSE3)DESI:GN 
(PRESENT WORTH) pRESJZWWORTH) 

Salvage 

SUB-TOT, I 

SUB-TOTAL 

TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 

rsr PE Recommendation 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: PhoenixITempe, AZ 

PROPOSAL NO.: P-59 

PAGE NO. : 1 of 
I 

DESCFU"T1ON: Develop fire breaks in landscape plan - Phoenix Reach ) 

CRITERIA CHALLENGE: Yes/No CRITERIA NO. : 

ORIGINAL CONCEPT.. 

Original Concept: The landscape / habitat plan given in the 
Feasibility Study (FS) includes several sections of continuous and 
contiguous vegetation comprising one or more habitats. Length for 
contiguous habitats of Cottonwood, Willow, or Mesquite zones range 
from about 1,000 feet to more than 1 mile for individual habitats 
and more for multiple contiguous habitats. The original concept 
considers functional relations between habitats. 

PROPOSED CONCEPT: 

Proposed Concept: Our proposed concept incorporates the same 
functional relations between habitats, but incorporates fire breaks 
into habitat design to prevent catastrophic loss of a suhtantial 
fraction of the created habitats due to a single fire event. The 
design of the fire breaks should include the following parameters: 
type of vegetation; height of vegetation; width of break required; 
distance between breaks, access points to the river bed and to the 
low flow channel; and hydrodynamic stability of the habitat stands 
between fire breaks. This proposed concept is appropriate solely 
for the Phoenix Reach of the Rio Salado Project. 

SUMMARY OF COST SAVINGS 

ORIGINAL CONCEPT 

PROPOSED CONCEPT 

LIFE CYCLE 
COSTS 

FIRST COST 

SAVINGS 

PRESENT WORTH 
OF O&M COSTS 

4,472,o~~ 

4,14 ( ,000 

331,000 I \,~52,000 1 r,4%3,000 I 

1 , 2 6 0 1 ~ 0 .  

48,000 

S b 7 2 , m  

4,lm,000 
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ADVANTAGES & DISADVANTAGES 

ADVANTAGES: ' 

1) reduces potential for catastrophic loss of a substantial 
I 

fraction of the created habitat during a single fire event; 

2 )  reduces capital costs and maintenance costs required for 
habitat that would otherwise be created inside the areas. 
recommended for use as fire breaks; and 

i 
3 )  provides additional open areas that could be used for other 
purposes. 

DISADVANTAGES: 

1) reduces the total area of habitat created by the project; 

2 )  introduces artificial separations in the habitats that were 
designed to be continuous and contiguous; and 

I 

3) costs for will be incurred to maintain the fire breaks as 
vegetation-free areas. 

JUSTIFICA 77ON: 

Incorporating fire breaks into design of habitats will provide 
protection for vegetation and wildlife that is not provided by the 
original concept presented in the FS. In addition, life cycle ' 
costs for project are reduced. 

rsr I4?? Recommendation 
D G ~  
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DISCUSSION 

To prevent catastrophic loss of a substantial fraction of the 
habitat that will be created by the Rio Salado Project as a result 
of a single fire event, the Value Engineering Team recommends that 
fire breaks be incorporated into the habitat design. Fire breaks 
should be designed with consideration of the following parameters: 
type of vegetation; height of vegetation; width of break required; 

distance between breaks, access points to the river bed and to the 
low flow channel; and hydrodynamic stability of the habitat stands 
between fire breaks. 

Fire breaks should be located in a manner that will provide 
appropriate protection for each area of single-zone or multiple- 
zone habitat. Width of the fire breaks and distance between fire 
breaks will be controlled by the height and density of the 
vegetation in each habitat cluster. The following table provides 
the assumptions used for the preliminary design of the fire breaks 
given in this recommendation: 

Habitat 
Break Distance Between 

Density Height Width Fire Breaks 

Cottonwood 50/acre 50 feet 75 feet 1,000 feet 

Willow 50/acre 40 feet 60 feet 1,000 feet 

Mesquite 100/acre 25 feet 38 feet 1,500 feet 

Desert Broom not given 12 feet 18 feet not applicable 

Wetland Marsh not given 5 feet 8 feet not applicable 

Width of the fire breaks given in the above table and used in this 
analysis are 1.5 times the height of the controlling habitat. 
Based on proposed habitat densities and the linear geometry of the 
habitats along the river, excessive heat may not be a substantial 
concern and the risk of blowing embers may be low. 

To provide full protection, the fire breaks should extend across 
the entire river channel. The breaks should cut across multiple- 
zone habitats. The fire breaks could be placed at all bridges. 
For aesthetic purposes, the fire breaks could be curved rather than 
linear. However, the minimum separation of the plants should be as 
given above; curved firebreaks will have an apparent width larger 
than the values given above. For this analysis, we have assumed 
that the distance between the fire breaks will be the same for each 
cluster of habitat; however, this could be varied to reduce 
monotony. 

K!rr K?? Recommendaiion 
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OFUGINAL CONCEPT - CALCULATIONS 

Based on the generalized schematic diagram of the proposed habitats 
given in Figures 6-4, 6-5, 6-6, and 6-7 of the FS, we have 
calculated the following reductions of habitat acreage: 

Reduction 
FS in 

Habitat Density Acreage Acreage 

Cottonwood 50/acre 
/ Willow 50/acre 99 7.3 

Mesquite 

Desert Broom not given NA NA 

Wetland Marsh not given NA NA 

For this analysis, we have assumed that the entire 229 acres of 
proposed habitat along the 5 mile length of river would be 
installed uniformly along the river. 

Total area of habitat: 

(229 acres) x (43,560 sq.ft/acre) = 9,975,000 sq. ft 

Length of Phoenix Reach: 

(5 miles) x (5,280 ft/mile) = 26,400 feet 

Average width of habitat: 

(9,975,000 sq. it) / (26,400 it) = 378 feet 

Number of fire breaks along length of river: 

(26,400 ft) / (1,000 it between breaks) = 26 fire breaks 

Area of fire breaks: 

(26 breaks) x (378 ft length) x (75 feet width) = 737,000 sq. ft 
= 16.9 acres 

Fraction of total habitat: 

(16.9 acres breaks) / (229 acres proposed) = 7.4 percent 

rsr FE Recommendation 
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PROPOSED CONCEPT - CALCULATIONS 

Capital cost reduction: 
/,/7zt 000 

Cotton / Willow: 9;,:- (from analysis for Proposal C-4) 
/, 360.~0 

Mesquite: $ & G + i W O  (from analysis for Proposal C-4) 

2 53%,-* 
Total proposed habitat capital cost: 

Projected capital cost savings: 
2 , s 3 a , w  ir7, $ / a  
($+M+W€l) x (7.4 percent) = $44-&H. 

If a catastrpohic fire would run the entire length of the the 
river, the channel island would likely prevent the -fire from 
destroying the habitat on both sides of the island. Therefore, 50 
percent of the habitat could be lost. Fifty percent of the capital 
cost for the habitat is: 
2,53 S, oao L. 264 #a 
(el ; : 7 , 3 M I )  x (0.5) = ( 0 & M  savings) 

This analysis does not include reductions in non-habitat-related 
capital and O&M costs that would result from the reduction of the 
habitat area. Non-habitat-related costs would include providing a 
water source for the habitat. 

This concept could also be incorporated into the development plan 
with no cost savings by planting the same acreage of habitat in a 
slightly larger area to include the fire breaks. 

rsr Pi5 Recomrnenabtion 
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ORIGINAL CONCEPT - CALCULATIONS 

Original Original Proposed Proposed 
Year PWF Estimate PW Estimate PW 
10 0.5024 $ 1,269.000 $ 637.546 $ 50.800 $ 25,522 
20 0.2525 $ 1.269.000 $ 320.423 $ 50.800 $ 12,827 
30 0.1268 1 1.269.000 $ 160,909 $ 50,800 $ 6,441 
40 0.0837 $ 1,289,000 $ 80.835 $ 50.800 $ 3,236 

$ 1,199,713 $ 48.026 
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COST SAVINGS ESTIMATE 

Original Concept Proposed Concept 

Item Unit Cost Quantity Total Quantity Total 

f l 6 ~ Q u / - r ~  #?/4d7/Jb ( ~ 5 1  4360,aD / .do0  1,36904' 0.936 /,25?Yo 

L ~ ~ ~ J ~ ~ ~ D  / ~ J / U O U  PLXI(J;I& C L ~ )  4177,m 1 . 6 4 ~  / , / 7 x m  0.4 26 /,o9<aa8 

5 ~ g - 7 ~ ~ ~  U / U ~ T  ~ D R K V Q  2,s 37, mo 2,356,in 

mdn-fl e 76,/9 % 1, 933,302 1 , 7 9 g ~  

TOTALS 

NET SAVINGS 33 /,OW 

All costs from project MCACES Report and MCACES Database except if noted below: 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenixflempe, AZ 

PROPOSAL NO.: R-28 
PAGE NO. : 1 of 

CRITERIA CHALLENGE: Yes/No CRITERIA NO.: 

ORIGINAL CONCEPT: 

Pv,J& &//k fcYph~ c&tG-;s G 5;- sf. 

PROPOSED CONCEPT: 

% w ~ . ~ & / j & P A ~  c A  is  p b L t n o A a ~  a 
j + a + i + , & ~ - ~ d d , d ~ ~  ikClpchv~ f i rbe$+ 
dt p e *  

I ORIGINAL CONCEPT 

S220,OOO 

( PROPOSED CONCEPT 

S220,OOO' 
S 192,500' 
S55,O0O3 
S27,50O3 
S55,0003 

L 

Visitor Center / Interpretive Center 
RestroomsMech. Room 
Computer Room 
Interpretive Displays 
Entrance Area 
Admin Ofice 

( SAVINGS 

Square Feet 
1,500 
1,000 
1,000 
500 

1,000 

SUMMARY OF C 
FIRST COST 

969 . ooo 

)ST SAVINGS 

PRESENT WORTH 
OF O&M COSTS 

-- - 

LIFE CYCLE 
COSTS 
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ADVANTAGES & DISADVANTAGES 

AD VANTAGES: . 

;mr c 4 &* ~v 'e+ .  ' p&vI~e + J 

' C d  co**sum+ =pJm-+ 

,f&pnUd ' /l"pm ~ / j Y , 2 i ; L ~ b ~ & & ~ f . .  J . dW'-ej- * 4 d29-w$ efida~ 

JUSTIFICA TION: & 
A 4 4 i  V/ L $>/h ptY&d~4 & , m u d  CT 
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DISCUSSION 
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ORIGINAL CONCEPT - SKETCH 
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rsr 145 Recommenahtiori 

- ORIGINAL CONCEPT - CALCULATIONS 

+ 

Reach 

Total 1 
$1 30,000 
S60,OOO 
S60,000 

M5,000 
$37,500 
$27,000 

S550,OOO 

S80,OOO 
S 100,000 
S90,000 

S 1 80,000 
S 150,000 
S90,OOO 

S 100,000 
S60,OOO 
$75,000 

S300,OOO 

$253,440 
$1 14,050 
M6,500 
S87,500 

s300,ooo 
S 1 60,000 
$200,000 

S500,OOO 

$75,000 
M0,OOO 
M0,OOO 

$75,000 

Table 6.8. City of Phoenix Proposed 

I Description 

Parking Lots: 
A 
B 
C 

Information Kiosk: 
Large 
Medium 
Small 

Visitor Center I Interpretive Center 

Overlooks with railing: 
Large (1225 sf.) 
Medium (625 sf.) 
Small (225 sf.) 

Shade Smaures: 
Large 
Medium 
Small 

Bridges: 
Large (50' span) 
Medium (30' span) 
Small (I 5' span) 

Restroom Facility 

Trails: 
Paved Interpretive 
Stabilized D.G. 
Graded Earth 
Ramps 

Retaining Walls: 
C.I.P 
Gabions 
Boulders 

Demonstration Gardens 

Outdoor Classrooms: 
Large Formal (30-70 people) 
Medium Formal (20-40 people) 
Small Informal (5-1 5 people) 

Interpretive Signage 1 Displays 

Recreation 

Quantity 

130 spaces 
60 spaces 
60 spaces 

3 
5 
9 

5,000 sf. 

2 
5 
9 

3 
5 
9 

2 
2 
5 

2 

84,480 sf 
126,730 sf 
464,640 sf 
35,000 sf 

2,000 ~f 
2,000 If 
4,000 If 

4 

1 
1 
2 

250 

Plan - Phoenix 

Unit Cost 

S 1000Ispace 
S 1000Ispace 
S 1000/space 

S 15,000leach 
f7,SOOIeach 
$3,00O/each 

% I  1 Olsf 

S40,OOOIeach 
S20,OOOIeach 
S 10,0001each 

S60,000/each 
S30,OOOIeach 
S10,0001each 

S50,OOOIeach 
S30,OOOIeach 
S 1 5,00O/each 

$ 150,00O/each 

S3.00Isf 
S090/sf 
SO. 1 Olsf 
S2.5OIsf 

s i 50nf 
$80flf 
S5Oflf 

S 125,000leach 

S75,OOOIeach 
$40,00OIeach 
S20,OOOIeach 

S3001each 
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ORIGINAL CONCEPT - CALCULATIONS 

-- - 

Overlooks with railing: 
Large (1225 sf.) 
Medium (625 sf.) 
Small (225 sf.) 

Table 6.9 Cost-Shared Recreation Plan - Phoenix Reach 

Shade Structures: 
Large 
Medium 
Small 

Bridges: 
Large (50' span) 
Medium (30' span) 
Small (1 5' span) 

I Resfroom Facility 

Total 

S130,OOO 
$60,000 
S60,OOO 

S45,000 

S220,OOO 

I Description 
Parking Lots: 

A 
B 
C 

Information Kiosk: 
Large 

Visitor Center / Interpretive Center 
Restrooms/Mech. Room 
Computer Room 
Interpretive Displays 
E n m c e  Area 

Trails: 
Paved Interpretive 
Stabilized D.G. 
Graded Earth /.I 

Admin Oflice I 1,000 I S55,O0O3 I I 

' Cost Shared Recreation Feature 

Quantity 

130 spaces 
60 spaces 
60 spaces 

3 

Square Feet 
1,500 
1,000 
1,000 
500 

Primary Restoration Project Purpose & Cost Feature 

Unit Cost 

S 1000Ispace 
S 1000/space 
S 1000/space 

$15,00O/each 

6220,000' 
S 192,500' 
S55,0OO3 
S27,5OO3 

1 OO?? Non-Federal Cost 
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PROPOSED CONCEPT - CALCULATIONS 

-9 &f 6% - T& vir;~l/+ CcJ*. : 5,- s.f '/lo/qg 15% 'DD 
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COST SAVINGS ESTIMATE 

All costs from project MCACES Report and MCACES Database except if noted below: 

rSr JE Recommendatiorl 

Item 

U / ~ / T O / ~  ~ T ~ S ~ ~ P R Z T I U J  clrr7gQ 

TOTALS 

NET SAVINGS 

Unit Cost 

// 0 

Original 

Quantity 

5000 

Proposed 

Quantity 

5 0 0 0  

5 0 0 0  

1600 

16 

9 

d o  

Concept 

Total 

. T S O ~  

5 5 Q  000 

oc 

@firmon ~ M P E / I  T N z d r R  E 

/ m t z ~ ~ ~ r / u ~  E X U I ~ ~ I J  

S&&'OP S ; ~ U ~ T * R  8 3  - SMALL 

A 00~71  O ~ A L  PABIL 

- 

~ ~ g q i 0 7 ~ ~  LJ/O*T / n 4 n d ( u P j  

m d n w u ~  e 3 ~ . / 9 X  

Concept 

Total 

. / T S O . m  

8Omo 

90m0 

+?tab 

40,m 

69000 

S / S  LBO 

16 

2-5 

30aO 

/O,WO 

moo 
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LIFE CYCLE COST ANALYSIS 

LIFE CYCLE PERIOD YEARS ANNUAL PERCENTAGE RATE = % 

TOTAL PRESENT WORTH 

LIFE CYCLE SAVINGS 

rsr E Recommetzdatiott 
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I P4d;- w d e r  iCuXN3 c e  Ko j& rncoJ  DESCRIPTION: I ~ ~ c o r ~ r n  a 

h dkk,'LJ& /41rc  ur +& 

X v ccc XI/** m n  t I;c *+-us w ; / I  be ur 4 r r  eJ w m ? ,  
1 
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DESCRIPTION: 
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DESCRIPTION: /A s j Ld AeY*llr/& Cnrl,x~) A A* ~ I C L  C 1 * ~ m  / 
C B ~ C ~ L ~ ; V I ~  

I u 

I 
Although the study of how moving water shapes the land is ancient, fluvial 
geomorphology has been defined as a discipline in recent decades. Historically, 
geomorphologists documented the behavoir of a river system. They used documented 
behaviors of river systems to develop quantitative relationships. More recently the 
relationships discovered by the science are being applied to predict the behavior of river 
systems over time. 

Applied geomorphology is an outgrowth of traditional river engineering. Applied - 
geomorphology, however, works with the natural forces rather than attempting to 
overcome them. Geomorphology can be used to determine the most stable alignment for - 
the low flow channel as well as the appropriate depth and cross-sectional configuration. 
Other critical features that should be sited by geomorphic principles include pools and - 

riffles, islands and the size, shape and location of terrace features including trails and 
access roads. - 

By using the predictive ability of geomorphic principles to determine geometry, the project 
can reduce losses to both plants and landforms thereby substantially lowering O&M costs 
as well as avoiding disturbance of the aesthetic quality of the project. 

Restoration projects can benefit from understanding similar natural systems. Since the 
Salt no longer fbnctions as a perennial river in the Southwest, different models may Be 
necessary. As an example, rather than attempting to model the Salt River as a western 
river with regulated flows, it may be more appropriate to use an alpine river in a temperate 
climate as the model. If the quantity of flow and geometry and materials of the channel 
are similar, the discharges may best be modeled as the flow of rapid spring melts. 

The select~on and appl~cat~on of the a p p q n a t e  geomorphc model wtll mater~ally enhance the value 
and stability of t h ~ s  project. i 

rsr Design Suggestion 
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-MICRO MODELING is  physical sediment 
modelling on an extremely small (Micro) 
scale. The simulated 
hydrographiclsediment response of any 
alluvial system, including detailed 
engineering analysis, is  conducted in a 
table top flume. 

MICRO MODELING IS QUICK. Because of 
the micro scale, the time increment 
required for the simulation of the 
hydrographiclsediment response of the 
prototype can be accomplished in just a 
few short minutes. As a result, a complete, 
calibrated micro model study incorporating 
a variety of design plans can be achieved 
quickly. 

MICRO MODELING IS QUALITATIVE. The micro model can qualitatively predict 
the average expected sediment response of the prototype. Future trends may 
then be examined. Engineer3 may also gage the effectiveness of various 
stnrctural design alternatives placed in the prototype. 

MICRO MODELING IS INEXPENSIVE. A complete micro model study, including 
detailed bathymetric surveys, flow visualization, etc., usually costs no more than 
$50,000 to $60,000. This could be the controlling factor for extending confidence 
to the engineer in the pursuit of the most cost effective design implementation. 

MICRO MODELING IS VISUAL. The engineer may use the micro model as a visual 
communication tool, explaining the complex phenomena of sediment transport to 
others, including both professionals and non professionals! . 



Close-up of Model Insert and Sedimenta!ion Fiow V~sualization Technique on 
in D~vided Flow. Mississippi River. New Environmental Design Alternatiive. 
Madrid. Missouri Sante Fe Chute Micro 

Bathymetric Survey of Safite Fe C h u t ~  I\/llcrc Micro Model Calibrat~on. Compartsor; With 
hlodel M~ssissipp~ River the Prototype Bis Creek Lincoln County 

h4 0 

Snme Past NBicrc lWodel Stuaies: 



Mississippi River. Sante Fe Chute. Mississippi River Schenimann Chute. 
Environmental Study of Side Channels Environmental Study of Side Channels. 

Big Creek Laterai and Channel Erosion Mississippi R!vei. New Madr!rl Benti 
St~ idy  at Highway Bridge 725 Linzoln Navigation Study of Main Channel. 1955 
coiinty Mo. . 1996 



If you have any comments or questions regarding this homepage, please contact 
hett icl; '~j - im tp  rn\ , ilrace al-m\ mil 

This page has been times. 



DESIGN SUGGESTION 
-- - 

PROPOSAL NO.: fl- 78 
PAGE NO. : of 

DESCRIPTION: krc-/8 ,i)urc/~a f l  DE~E~ZIP~AIE 

I 
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DESCRIPTION: 
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Design Suggestion 

P-20 Have an emergency response plan in case of contamination 

The project is an exceptionally valuable public and ecological asset. Accidental 
contamination of the site or other potentially catastrophic event could seriously 
damage both people and wildlife. A disaster response plan for this site would 
cover a broad range of topics and contingencies. Some of the areas worthy of 
consideration are listed below 

Spill response - Several major bridges cross the project and events such 
as a container truck accident are a real possibility. The response to an 
accident or other spill for this project differs from a standard HAZMAT 
response in several important respects. These include strategies for 
containment of spilled material, evacuation of people from the area, retrieving 
and potentially treating injured wildlife, removal of contaminated vegetation 
and soils with minimal disturbance to the ecosystem, ecologically sensitive 
remediation strategies, revised monitoring plans, and contingency plans for 
limiting public access to the reach. Valuable local partners include wildlife 
medicine experts, hazardous material specialists and local industries with 
specific expertise in response planning. Neighboring industries with a 
potential for spills are particulary important partners in the planning process. 

Features should be built into the project design that allow rapid response and 
access to areas at regular intervals throughout the site for spill containment 
and other emergencies. Maintenance access ramps should be located and 
designed with these considerations. Access to the bottom of the low flow 
channel and the ability to cutoff or contain flows is important for containing 
flowing hazardous materials. 

Other emergencies - Fires, disease, infestation, human safety consideratichs 
suggest a need to identify types of emergency response materials that need 
to be available on site or available on short notice. Examples include staging 
areas containing response equipment and supplies, alternate sources of 
water for increasing flow or suppressing fires, a series of shutoff valves. 
Disease or infestations can sweep quickly through plant and animal 
communities. To some degree these are natural processes and the 
managers of the project may choose to let the disease run its course. 
Regardless of the degree to which the the project managers choose to be 
intervene, a strategy for managing the problem, criteria for intervention and a 
method of communicating the response to the public are indicated. 
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Require adjacent land use to adhere to habitat protection techniques 
DESCRIPTION: 

I 
Restoration projects are often threatened by other activities in the watershed. It is not 
uncommon for government to restrict activities in the watershed to protect its investment. 
Methods commonly employed include: enacting new laws, enforcing old laws, zoning, 
community development plans, landscape ordinances, etc. 

For this project we recommend considering the following: 

low impact lighting techniques for protecting wildlife 

methods to prevent bird impact on glass or reflective surfaces 

control of pets, feral cats, etc. 

landscape ordinances to prevent introduction of invasive or exotic plants 1 
noise controls --A 

I rnlnimiung production d litter, such as talc-our food containers I 

rsr Design Sugges~ion 
P? 



DESIGN SUGGESTION 

PROPOSAL NO.: P 5 5  
PAGE NO.: of 

DESCRIPTION: 

awa- 

rsr Design Suggestion 

rn 



DESIGN SUGGESTION 

PROPOSAL NO.: P 5 5  
PAGE NO.: of 

DESCRIPTION: 

rsr Design Suggestion 
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DESIGN SUGGESTION 

PROPOSAL NO.: P 55 
PAGE NO. : of 

DESCRIPTION: 

rsr Design Suggestion 



DESIGN SUGGESTION 

PROPOSAL NO.: pe 67 
PAGE NO. : of 

DESCRIPTION: lubwb 

rsr Design Suggestiorl 
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PROPOSAL NO.: -Z 
PAGE NO.: of 

DESCRIPTION: f. 
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PROPOSAL NO.: G - \ 
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RIO SALADO, SALT RIVER, ARIZONA SEPTEMBER 14,1998 

Workhop lnfroduction Meeting 

Name FidAaency w e  Phone 

OW ' i ; b ~ 1 d 5 d  I@.s-)&sE ~ G T ~ W  816-zta-1105 

= i c e  e L O F  0 I J ~ E E ~ ~ ,  013) 452-3747 

A%5&?3~- L4M9W-P ,JV 

A K + d G ,  7 s >  4 9 25- 799 -sy// 

crru\ L. 4 d;oz - 998- 77'17 
I 

fie ~6 p&m.J/K, d~~ h2 -Z f/-6~q6* 

Lo 2- zcr .  

rsr "the value solutions team" 

Robinson, Staf  ford & Rude, Inc. 



RIO SALADO, SALT RIVER, ARIZONA SEPTEMBER 14,1998 

Workshop lnfroduction Meeting 

Name FirmlA~ency - Role Phone 
9. 
t r l .sc l  l la  / '213- Y 9  -376 

"the value solutions team" 
- 

Robinson, Stafford & Rude, Inc. 



RIO SALADO, SALT RIVER, ARIZONA SEPTEMBER 14,1998 

Workshop Introduction Meeting 

Name FidAgency - Role Phone 

rsr "the value solutions team" 

Robinson, Staff ord & Rude, Inc.  
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Value. Engineering Study 

Workshop Agenda - September 14- 1 8, 1998 

Rio Salado - Environmental Restoration Project 
Salt River, AZ 

Tuesday 

8:OO - 1O:OO 

1O:OO- 10: 15 

10:15 - 12:OO 
12:oo - l:oo 
1 :00 - 6:OO 

Wednesday 

8:OO - 9:OO 

9:OO - 9:45 
9:45 - 1o:oo 

1o:oo - 1 1 :oo 

1 l:oo - 12:oo 

12:oo- 1:OO 
3:OO - 4:OO 
1 :00 - 6:OO 

Thursday 

8:OO - 12:oo 

12:oo - I:OO 

1:OO - 5:OO 

5:OO - 6:OO 

Friday 

8:OO - 9:OO 
9:OO - 12:OO 

VE Team Orientation 

Introduction 
Corps of Engineers - Project Overview Presentation 
City of Phoenix - Project Objectives, Issues, & Concerns 
City of Tempe - Project Objectives, Issues, & Concerns 
Maricopa County - Project Objectives, Issues, & Concerns 
Break 

Planning & Design Team Presentation of Project 

Lunch Break 
Site Visit 
Project AnalysislFunction Analysis 

Function Analysis (continued) 

Break 
Function Analysis (continued) 
Lunch Break 
Creative Idea Generation 

Creative Idea Generation (continued) 
Evaluation of Ideas 

Break 

Evaluation of Ideas 

VE Recommendation Development 

Lunch Break 
Mid-Point Review with COE, Cities, and County 
VE Recommendation Development (continued) 

VE Recommendation Development (continued) 

Lunch Break 

VE Recommendation Development (continued) 
Prepare for VE Team Presentation 

Prepare for VE Team Presentation (continued) 

VE Team Presentation of Workshop Results 
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Detailed Cost Estimate 
T e m e l e c t e d  P h  

MoblDemob b Prep Work SXX),m 

Mcwm W d P l . n d  s330,000 
CottonwoodMlilkwr $255,100 
Wetland Marsh (id. Soil Liner) $376,300 
Water Supply (2.85 MGD) S703.000 
24RCP Gravity Drain $1 18,800 
Pump I P i  System $660,000 
36' Conveyan= P i p  Una $672,300 
Water Dbtributionnrrigrtion System $480.700 
Operation 6 Maintenan- Roads $379.000 
Sub-Total $4,275.000 

Contingency (20%) 

SubTotal 

Planning, Engineering, I Dcsign (PEID) (7%) $359.000 

SubTotal S5.489.000 

Supowision I Adrninbtntion (6.5%) $357.000 
Total Firrt Cost - Constn~ction (Rounded) 55,846,oOo 

Monitoring Plan (1 %) 
Adaptive Management (1 36) 
Real Estate (Including Contingency) 

Tohf First Cost $5,962,000 

Intemst During Construction (1 Yr Constr. Period) S 209.000 

Annual Cost (50 Y n ,  7 1A%) s454,OOo 

Auodated Non-Federal Annual Costs 
Annual OMRRIR (Habitat) 

Total OMRR6R $230,000 

Total Annual Cost $684,000 



Detailed Cost Estimate 
Phoenix Reach Selected Plan 

MoMkmob & Prep Work $1 ,000,000 
Low Fkw Channel w l 4  Drop Strudures $23,824,000 

Mesqw BosqwNplrnd 
C o t t o n ~ i l o w r  
Wetland Manh (WM) 
Design Development Test Habibt 
perennial Stream in Low Flaw Chrnnel 
Liner (9 a a  of Open Water auoc. wl WM 

and 9 a a  of Shallow Ponds a m .  wl VC)  
Colkdor Lames & Outktr 
Water Supply (5.82 MGD) 

Well Construction & Piping 
Monitoring Web 
Well Control Room 

VOC (Environmental) Treatment 
Water DitributiorVlnigation System 
Operation & Maintenma Roads 
Sub-Total 

Contingency (20%) 
Sub-Total 

Planning. Engineering. & Design (PE6D) (7%) S4.571.000 

Sub-Total 89.874,OOO 

Supervision & Administration (6.5%) S4.542.000 
T o t l l  Fiot Cost - Construction (Rounded) 574,416,000 

Monitoring Plan (1 %) 
Adaptive Management (1 %) 
Real Estate (Including Contingency) 

Total F i n t  Cost $79,618,000 

Interest During Construction (1 Yr Constr. Period) 

Annual Cost (SO Yn ,  7 In%) S6.066,OOO 

Associated Non-Fedenl Annual Cost 
Annual OMRRlkR 

Total Annual Cost 57.651.000 
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7.125% - COMPOUND INTEREST 



7.125% . COMPOUND INTEREST 
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VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenflempe, AZ 

CREATIVE IDEA LISTING & EVALUATION 

rsr D- I 

VOTES 

0 

5 

0 

0 

3 

0 

0 

0 

0 

2 

4 

0 

0 

0 

0 

0 

1 

2 

0 

0 

IDEA 
NO. 

M-0 1 

M-02 

M-03 

M-04 

M-05 

M-06 

M-07 

M-08 

M-09 

M-10 

M-1 1 

M- 12 

M-13 

M-14 

M- 15 

M-16 

M-17 

M- 18 

M-19 

M-20 

DESCRIPTION 

MAINTAIN CONVEYANCE 

Don't plant 

Pave low flow channel 

Widen river 

Deepen river 

Cut back growth prior to storm season 

Cut back prior to releases 

Plant weaker species 

Increase slope of low flow channel 

Increase slope of main channel 

Construct low flow walls with slurry mix and then excavate 

Stage the planting - don't plant entire reach at once 

Plant low "n-value" species 

Plant fake plants and animals 

Plant only wetlands 

Minimize bends 

Extend Town Lake 

Increase ponds 

Decrease antecedent water content 

Construct Phoenix Lake 

Change cross section to more hydraulically efficient 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

IDEA 
NO. 

M-2 1 

M-22 

M-23 

I M-27 I Change Roosevelt regulation I o 1  

DESCRIPTION 

Build hlgh flow bypass 

Eliminate islands 

Widen low flow channel 

M-24 

M-25 

M-26 

I M-18 1 Locate islands to not increase low flow channel velocities 
I l l  

VOTES 

1 

I M-29 I Reduce low flow channel width and line with stainless steel 1 O 1 

Increase channel width in restricted areas 

Maintain natural low flow channel 

Construct grade control structures full-width with notches for low-flow channel 

I M-30 1 Build new upstream reservoir for storm flows 1 3 1  

1 

1 

6 

1 M-3 1 1 Pipe low flow and store some water for later use for the plants I I I M-32 I Add hydrodynamic leads/tail (pier nose extensions) on bridge piers 1 1 / M-33 I Use applied geomorphic analysis to define channel configuration I DS I I M-34 I Replace drop structures and use pool and riffle sequence 1 6 1  I M-35 I Install directional vanes instead of islands I O I 
M-36 

M-37 

Locate vegetation to use as vanes and flow directors 

Mine upstream sandgravel to increase storage 

M-38 

I M-40 I Transfer water to another system 1 2 1  

Construct low flow channel with interloclung blocks and eliminate drop 
structures 

M-39 

I M41 I Use existing gravel pits for extra storage or improved geometry 

Creative Idea Listing & Evaluation 0 - 2  

Vary cross section of the channel to maintain capacity and eliminate drop 
structures 

0 



VALUE ENGINEERING TEAM STUDY 
~ 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

Creative Idea Listing & Evaluation 0-3 

VOTES 

0 

0 

1 

1 

0 

0 

1 

2 

2 

2 

1 

0 

4 

0 

0 

0 

6 

2 

0 

4 

0 

IDEA 
NO. 

M-42 

M-43 

M-44 

M-45 

M-46 

M-47 

M-48 

M-49 

M-50 

M-5 1 

M-52 

M-53 

M-54 

M-55 

M-56 

M-57 

M-58 

M-59 

M-60 

M-6 1 

M-62 

DESCRIPTION 

Build infiltration and conveyance canals 

Reduce irrigation 

Irrigate selectively 

Induce flood flows to reduce vegetation 

Use herbicides to reduce vegetation 

Introduce animals to control growth 

Introduce herbivores to control growth 

Use shade to regulate growth 

Harvest plants to control growth 

Use removed plants to populate future phases 

Harvest plants for nursery stock 

Increase low flow and use as a raft ride 

Create hydraulically favorable habitats 

Selectively remove undesirable plants and reduce removal of desirable plants 

Use controlled burns to reduce vegetation 

Let public trample down growth 

Use less cement and use geognds for channel stabilization 

Eliminate soil cement and build composite revetment of rock/geognd and plants 

Construct low flow using gabions and mats 

Plant on slopes and use turf reinforcing 

Build downstream removable dam for minimizing initial improvements and 
maintaining conveyance 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Temve. AZ 

- - 

Creative Idea Listing & Evaluation 0-4  

VOTES 

2 

1 

0 

5 

6 

4 

0 

1 

1 

0 

4 

1 

1 

1 

0 

1 

0 

3 

0 

0 

0 

IDEA 
NO. 

M-63 

M-64 

M-65 

M-66 

M-67 

M-68 

M-69 

M-70 

M-7 1 

M-72 

M-73 

M-74 

M-75 

M-76 

M-77 

M-78 

M-79 

M-80 

M-8 1 

M-82 

M-83 

DESCRIPTION 

Build live levee 

Build dead levee 

Build removable dams up/domstream and create a lake in the low flow channel 

Limit the meander of LFC with cut-off walls 

Locate rock (natural) in channel and use as grade control 

Lay back slopes in the LFC and use geo-webs with vegetation 

Do M-68 with concrete instead of vegetation 

Decrease roughness of existing sidewalls and increase flow 

Create and "internal" high flow channel with parallel "habitat" low flow 

Increase width of flood plain in specific areas by land acquisition 

Increase water quality to allow co-mingling of water at Town Lake 

Siphon water around Town Lake 

Construct inlet at upstream dam on Town Lake and pipe to downstream through 
the lake (buried) 

Do M-75 and don't bury pipe 

Take actions to prevent Town Lake from scouring and depositing downstream 

Control water build-up upstream of Town Lake by controlling extraction well 

Don't protect upstream Town Lake Dam 

Route water upstream of Town Lake to existing storm water conveyance pipe 

Use existing imgation canals not used during the winter for storm water 

Use groundwater recharge upstream of T o m  Lake instead of bypass 

Increase capacity Granite Reef underground storage and recovery project 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: PhoenixlTempe, AZ 

IDEA DESCRIPTION VOTES 
NO. 

M-84 Maximize offsite storage of flood water 2 

M-85 Limit maximum size of trees to reduce debris on bridges 1 

M-86 Line entire river channel to increase velocity 0 

M-87 Selectively line river channel where needed 0 

M-88 Construct drop structures out of gravel and stone 1 

M-89 Construct drop structures out of boulders 6 

M-90 Provide seasonal mining contracts to remove material to maintain cross section 3 

M-9 1 Increase levee heights 1 

M-92 Increase level and reduce low flow channel 1 

M-93 Decrease viscosity of water 0 

M-94 Use upstream watershed management plan 0 

M-95 Change downstream conditions to lower flooding conditions 0 

M-96 Use micro-modeling to predict sediment transport and effects on low flow DS 
channel used 

M-97 Use 2-D modeling for M-96 2 

M-98 Use HEC-18 model to better determine scour at bridges DS 

M-99 Identifjl reference reach and measure Manning's "n-values" 4 

M- 100 Research historical records to determine channel configurations 2 

M-101 Restore and maintain previous hydraulic connections to the Gila System 1 

M-102 Investigate long-term plan data to better project the 100-year event 2 

M- 103 Decrease plant density 2 

M-104 Place LFC excavation in gravel pits for re-mining 0 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

Creative Idea Listing & Evaluation D- 6 

, 

VOTES 

5 

3 

4 

0 

4 

4 

0 

4 

2 

0 

2. 

2 

4 

0 

5 

6 

6 

0 

- 
IDEA 
NO. 

M- 105 

M- 106 

M-107 

M-108 

M-109 

M- 1 10 

M- 1 1 1 

M-112 

M-113 

M- 1 14 

M- 1 15 

M- 1 16 

M-117 

C-0 1 

C-02 

C-03 

C-04 

C-05 

DESCRIPTION 

Raise LFC to flood terrace more frequently to lower retardance 

Build a prototype and measure actual "n-value" 

Plant in such a manner that scour areas are pre-determined 

Do M-107 for other features such as trails 

Build a fuse-plug grade control that fails during the 100-year flood to get 
conveyance capacity through scour 

Use "n-value" for long term flow conditions rather than the flood peak 

Support the downstream side of large trees then remove support before floods 

Set up control sections for measuring retardance and use adaptive management 
to modify project design 

Determine real control on flow resistance and design for that component 

Build new field structures to break away during flood 

Aggressively manage growth in the low flow channel 

Investigate Town Lake bed as sediment source 

Minimize soil cement wall designs 

CREATE HABITAT 

Construct LFC and don't plant anything - provide water on terraces and allow 
natural population 

Increase base flow in LFC to provide moving water habitat and encourage 
herbaceous vegetation from local sources 

Plant project in phases using previous areas as nursery stock 

Replace large boxes of plants with cuttings/whips/bare root stock from local 
sources such as Tres Rios 

Import soil 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

Rank the relative importance of water consumptive use versus aesthetic value of 0 I I 

IDEA 
NO. 

C-06 

C-07 

I C-10 1 Use adaptive management for planting in phases based on project success 1 1 

DESCRIPTION 

Add water 

Evaluate myccorhyza to determine need for soil amendment 

C-09 

I C-1 1 1 Don't bury the liners . 1 1 

VOTES 

1 

0 

I C-12 I use wastewater effluent for water source 1 0  I 

Rank the relative importance of water consumptive use versus habitat value of 
plants 

1 C-13 / Use geomorphology to identify locations for islands/pools/vegetation 

1 

I C-15 I Use geotextile for reinforcement of terrace areas to retain plants and reduce 
density of plants I O I 

C-14 

I C- I8 I Use renewable energy such as methane from landfill or solar energy for pump 1 5 1  

Use geomorphologic analysis to site riffles for both grade control and habitat 
for macro-invertebrates and others 

C-16 

C-17 

I C- 19 1 Do C- 16 on 100-year flood plain I o l  

2 

Locate treated groundwater supply within terrace area as water feature 

Do C- 16 and incorporate public education 

I C-23 I Use solar for powering pumps 1 4 1  

C-20 

C-2 1 

C-22 

I C-24 1 Only armor the base of the LFC and plant the upper portion of the slope I I 

Use biological system to treat for VOCs, metals, etc. 

Create habitats at storm water outfalls and standing water 

Plant upstream reach only and use controlled inundation to distribute seed 

1 

2 

1 

C-25 

Creative Idea Listing & Evaluation 0 - 7  

Flatten slope of the low flow channel to reduce shear and plant 2 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

Creative Idea Listing & Evaluation 0 -8  

VOTES 

2 

1 

0 

2 

3 

0 

DS 

1 

1 

0 

0 

1 

. 

1 

1 

0 

0 

DS 

0 

2 

0 

IDEA 
NO. 

C-26 

C-27 

C-28 

C-29 

C-30 

C-3 1 

C-32 

C-3 3 

C-34 

C-35 

C-36 

C-37 

C-38 

C-39 

C-40 

C-4 1 

C-42 

C-43 

C-44 

C-45 

C-46 

DESCRIPTION 

Add redundancy to groundwater supply 

Put water feature where low flow channel intercepts groundwater 

Capture water in gravel pits for use in watering habitat 

Slope the slopes of the pools to provide wading and vector control 

Increase edge length and diversity 

Incorporate the mine reclamation requirements into the habitat plan 

Incorporate flowing water features on the terraces to distribute the water 

Supply water at a high elevation to eliminate pressure distribution 

Design to minimize mosquito population 

Attract mosquito predators 

Take advantage of shade features to reduce evapo-transpiration 

Provide shade over low flow channel to reduce water temperature and improve 
habitat value 

(not used) 

Control exotic animals 

Control herbivores especially in early development 

Plant native vegetation to discourage herbivores 

Provide varied topography within the channel 

Use hydrophilic products to water replacement plants 

Using a successional approach 

Use community volunteers to monitor and plant 

Perform additional aquifer analysis to avoid water treatment 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: PhoenixlTempe, AZ 

Creative Idea Listing & Evaluation D-9 

- 

VOTES 

1 

2 

1 

1 

0 

0 

0 

5 

3 

1 

1 

2 

5 

2 

4 

0 

6 

1 

2 

3 

4 

IDEA 
NO. 

C-47 

C-48 

C-49 

C-50 

C-5 1 

(2-52 

C-53 

C-54 

C-55 

C-56 

C-5 7 

C-5 8 

C-59 

C-60 

C-6 1 

C-62 

C-63 

C-64 

C-65 

C-66 

C-67 

DESCRIPTION 

Use plants that provide multi-structural canopy 

Construct liners without excavating the channels - inject liners 

Plant by hydro-seeing 

Use aerial seeding in lieu of planting 

Plant by hydro-seeding a bonded fiber matrix 

Fertilize plants 

Determine soil nutnent levels and amend using controlled release products 

Plant at appropriate time of year 

Use Goulder Paste technology to create liners incorporating seeds and nutrients 

Use Goulder Paste technology to provide slope protection 

Plant in bottom-less buckets to provide deep rooting 

Select appropriate propagule 

Post flood, recover vegetation and replant 

Use deep injection of nutrients to promote deep rooting 

Use local propagule sources 

Use engineered plants for flood and draught resistance 

Plant the perennial stream bank with indigenous species with low "n-value" and 
high habitat value 

Plant endangered species plants in certain areas 

Select plants to maximize wildlife diversity 

Place less flood resistant plants downstream of bridges 

Create islands with special habitats downstream of bridges 



VALUE ENGINEERING TEAM STUDY 
- -- 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: PhoenidTempe, AZ 

I I F  I DESCRIPTION 

I C-68 I Design shape of planting to be hydraulically stable 1 ti 1 I (2-69 I Provide open water habitat in the FAA limits and provide falcons for control I I I I C-70 1 Provide falcon habitat I I I C-71 I Improve habitat within the FAA limits I I 
Provide non-open water for plant production in the FAA limit area 

Use FAA area as a public education area to demonstrate contrast 

I C-74 I In the FAA zone, provide native cactus 1 O 1 
Do C-73 and C-74 in area near Superfund site 

Attract tolerant wildlife species near viewing areas 

Establish nesting boxes and roost structure and ensure necessary material is 
available 

In FAA zone, terrace and plant cottonwood willows 

Negotiate for Town Lake water in exchange for plantings 

Provide link-style golf course in FAA area 

Create shore bird habitat 

Don't use traditional irrigation 

Extend habitat up collection streets and available right-of-way 

Design planting and irrigation schemes that progress toward sustainability 

Provide endangered species habitat fiee of raptor predation 

Stock pond with alligators 

Place wells along storm water collection system then use storm water system 
for delivery 

Identify wastewater sites along route, treat and deliver to river and eliminate 

Creative Idea Listing & Evaluation D-10 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

Creative Idea Listing & Evaluation D-ll 

VOTES 

1 

4 

4 

1 

7 

1 

1 

0 

1 

0 

1 

5 

2 

4 

1 

1 

6 

1 

1 

IDEA 
NO. 

C-89 

C-90 

P-0 1 

P-02 

P-03 

P-04 

P-05 

P-06 

P-07 

P-08 

P-09 

P-10 

P-1 1 

P- 12 

P-13 

P-14 

P-15 

P- 16 

P-17 

DESCRIPTION 

wells 

Put planters in low flow channels 

Place habitat in low flow channel at stress points to scour out 

PROTECT HABITAT 

Vary size and location of terraces 

Vary dimensions of low flow channel 

Protect terraces only at stress points 

Manage public use to control access 

Control the IBW pump to avoid plant inundation 

Use vegetation to control public access to sensitive areas 

Devise planting plan to shelter and protect weaker species 

Monitor groundwater quality 

Position habitat areas away from storm water outlets 

Provide an energy dissipator at storm water outlets 

Armor terraces rather than low flow channel 

Use land forms to protect plants on terraces 

Protect top of low flow channel 

Construct slurry walls around terrace planting areas 

Line low flow channel only a short distance downstream of grade control 
structures 

Place planting areas off-line from river for refuge 

Alternate discharge from extraction wells to minimize migration of 
contaminants to the low flow channel 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

Creative Idea Listing & Evaluation 0-12 

VOTES 

1 

0 

DS 

0 

1 

5 

2 

0 

0 

2 

0 

0. 

0 

5 

0 

1 

1 

2 

1 

0 

DESCRIPTION 

Provide capability to flush wetland areas and ponds 

Bypass excess flow from IBW to storm drains 

Have an emergency response plan in case of water contamination 

Have a response plan for contaminants coming off bridges (wrecks) 

Identify alternate source of water for emergency use 

Provide provisions to protect habitat from the receding side of the flood 

Provide bio-treatment of storm water outlets 

Install debris deflectors 

Develop a management plan for identifying and removing harmful materials 
from the area in conjunction with an education component 

Install debris traps at points of entry 

Update SWPPP to condition upstream development 

Incorporate P-26 in interpretative features 

Include recycling collection point in all public access areas 

Develop "adopt a river" or streams team programs 

Establish community programs to monitor water quality and conduct habitat 
evaluation 

Establish community programs to monitor water quality throughout the urban 
drainage areas 

Adopt advanced farming practice to manage habitat 

Use FAA area for active recreation area 

Control dogs and other animals in the comdors 

Restrict cat ownership near the river area 

1 

IDEA 
NO. 

P-18 

P-19 

P-20 

P-2 1 

P-22 

P-23 

P-24 

P-25 

P-26 

P-27 

P-28 

P-29 

P-30 

P-3 1 

P-32 

P-33 

P-34 

P-35 

P-36 

P-37 
1 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tem~e. AZ 

Creative 

IDEA 
NO. 

Build a containment pond downstream of 1-10 and maintain 

Restrict picnic area 

Monitor water quality in ponds 1 O I 

DESCRIPTION 

Actively manage habitat health using biological methods for control (beetle, 
wasps, etc.) I " l  

VOTES 

Education program to cover the do-nothing response to an infestation 

Develop plan for managing the health of the wildlife 

Eradicate invasive species 

Develop an active public education about habitat protection I 1 
Identify industries that have a spill threat along the storm water collection 
system l 0 l  
Do P-46 and make the industries a partner in the program l o l  
Require adjacent land use to adhere to habitat protection techniques I DS I 
Use low impact techniques for protecting wildlife (lighting) 1 - 1  I 
Check insulator length to protect raptors I O 1 
Monitoring and removing excess salt in the soil 

Investigate large glass areas as hazardous to birds 

Partner with wildlife rehabilitation experts 

Partner with experts to maintain health of system 

Formalize active management plan for the project area 

Provide access control along entire reach 

Divert a portion of the CAP through this channel I O l 
dea Listing & Evaluation 0-1 3 

Use reclaimed water 0 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: PhoenidTempe, AZ 

NO. 

Develop fire breaks in landscape plan 

Pnoritize habitat areas for selective fire protection 

Increase release from upstream in case of fire 

Control vegetation as part of fire hazard plan 

Locate sensitive habitat near bridges and allow multi-directional attack of fire 

Provide onsite staging area for non-toxic fire suppression materials 

Locate fire house along reach 

Collaborate and hold drills with dire department 

Design emergency access points 

Provide communication stations along reach 

Provide seasonal closure of sensitive breeding habitat 

Create ordinance limit of invasive plants 

Use wetland treatment for contaminated pond water (where possible) and return 
water to system 

Install fossil filters in all storm drains to prevent entry of hydrocarbons into 
stream 

MINIMIZE IMPACTS 

No bungee jumping from bridge 

Protect bridges from fire threat 

Mitigate bird strike on bridges 

Lower speed limit over bridges 

Put screens along bridges 

Hang flacon shapes 

VOTES IDEA 

Creative Idea Listing & Evaluation 0-14 

DESCRIPTION 
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: PhoenixlTempe. AZ 

1 1-08 / Extract ground water fiom deeper in aquifer 

IDEA 
NO. 

1-07 

1 1-09 ( Clip wings so they can't fly 

DESCRIPTION 

Shield lights 

I 1-10 / Selectively remove highly dangerous species 

1 1-1 1 1 Eliminate access 

1 1- 12 1 Post warnings 

1 1-13 1 Limit tree heights 

1 1- 14 1 Limit maximum sizes 

1 1- 15 1 Actively manage vectors 

VOTES 1 

1 1- 16 1 Conduct contaminant transport model 1 O 1 
1-17 

1-18 

1 1-23 1 Provide soil stabilization measures to reduce erosion 
I l l  

Place groundwater monitoring wells throughout reach 

Decrease size of project 

1-19 

1-20 

1-2 1 

1-22 

1 1-24 1 Provide sediment traps fiom all outfall 1 2 1  

Develop contingency plan if remedial action sites are impacted 

Manage vectors, using natural predators 

Provide capability for draining ponds and wetlands 

Install slurry cut-off wall at landfill area 

I R-03 I Use FAA zone for recreation areas such as golf course 1 O 1 

R-0 1 

R-02 

I I I I 

Creative Idea Listing & Evaluation D-15 

CREATE RECREATION 

Place gazebo on terrace areas 

Provide ethnobotanical habitat areas 
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- -  - 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoenix/Tempe, AZ 

VOTES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

3 

0 

1 

0 

1 

0 

0 

IDEA 
NO. 

R-04 

R-05 

R-06 

R-07 

R-08 

R-09 

R-10 

R-1 1 

R-12 

R-13 

R-14 

R-15 

R-16 

R-17 

R-18 

R- 19 

R-20 

R-2 1 

R-22 

R-23 

R-24 

Creative Idea Listing & Evaluation 0-1 6 

DESCRIPTION 

Provide access and large parking area in FAA zone 

Place Indian designs on channel walls 

Provide an audio tape tour 

Provide a receiver/transmitter tour 

Provide public access TV information 

Radio channel (like airport information channel) 

Place view points to maximize viewing area (telescope) 

Provide RV parking 

Have pull-off areas by bridges 

Use remote cameras near sensitive areas 

Release fish to simulate spawning 

Locate perennial stream to maximize viewing 

Provide timber walkways through wetland areas 

Pedestrian bridge spanning the River 

Provide donation boxes 

Encourage environmental recreation groups to participate 

Encourage Indian participation 

Include classrooms and meeting areas in exhibit area and interpretative center 

Develop series of rotating exhibits 

Install overhead tramway 

Provide adaptive recreation program and accessible trails 

R-25 Provide docent program 0 



VALUE ENGINEERING TEAM STUDY 

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project) 

PROJECT LOCATION: Phoeniflempe, AZ 

Creative Idea Listing & Evaluation D-I 7 

- 

VOTES 

1 

0 

5 

0 

0 

0 

DS 

0 

0 

0 

0 

4 

DS 

0 

0 

IDEA 
NO. 

R-26 

R-27 

R-28 

R-29 

R-30 

R-3 1 

R-32 

R-3 3 

R-34 

R-3 5 

R-36 

R-37 

G-0 1 

G-02 

G-03 

DESCRIPTION 

Provide potable water along trails 

Provide motorized trams through area 

Provide gateway visitor/interpretative center 

Add visitor center with gift shop 

Provide ADA compliance 

Provide culturally diverse programs 

Provide a kinder habitat program 

Coordinate with City of Tempe and their Town Lake 

Encourage eating establishments along the reach and partner to protect habitat 

Provide public transportation to site 

Develop an image and marketing program 

Design trails and roads to consider geomorphic issues and to minimize losses 

GENERAL 

Design for consideration of entire 33+ mile area 

Create a loop to connect the upstream with the downstream 

Use local place-appropriate materials and recycled materials for designed 
features 



APPENDIX - LIST OF STUDY MATERIALS 





Publication No. FHWA-IP-90-017 
November 1995 

Hydraulic Engineering Circular No. 18 US. Deportment 
of Tronsportotion 

Federal Highway 
Administration 

Evaluating Scour at Bridges 
Third Edition 

Office of Technology Applications, HTA-22 
Federal Highway Administration 

400 Seventh Street, S.W. 
Washington, D.C. 20590 . 

). 



! 
Hydraulic Engineering Circular So. 10 1 I 

I 
P~bl imt ion  SO. F;-IWA-P-9G014 

September 1990 (Draft) 

STREAM STABILITY 
I 

AT HIGHWAY STRUCTURES 

Research. Devejopment. and Technolog 
Turner-Fairbank H i g h ~ y  Research Center 

6300 Georgetown Pike 
M c k a n  Virginia 22 101-P96 



International Erosion Control Assoaation 
t ' .  . 

- .  

Short Course 

Design Procedures for Channel Protection and 
Streambank Stabilization 

Instructor: Carol L. F~rrgsb.P;E.+~, . ,  - 
Vice PwaeiTi- ,. ' * 

~ o o d ~ ~ ~ ~ ~ l ~ d # h i r s ~ ~ t a n t s  I. .., _ 

O 1996 International Erosion Control Association 
. - 





APPLIED RIVER 
MORPHOLOGY 

DAVE ROSGEN 
Wildland Hydrology 

Pagosa Spnngs, Colorado 

Illustrations 
HILTON LEE SILVEY 

Western Hydrology 
Lakewood, Colorado 





GROUNDWATER QUALITY SURVEY 
RIO SALADO HABITAT RESTORATION PROJECT 

CITY OF TEMPE RIO SALADO PROJECT 

I I Prepared for: 

City of Tempe 
Economic Development, Kio Salado 

Attention: hlr. Chris hiesser 
P.O. Box 5002 

Tenlpe, Arizona 85251 

I !  Project No. 97-0029A.KO1 

I 
Geotechnical and Environmental Consultants, Inc. 

I 2447 West 12thStreet. Sui te l  Tempe. Arizona 85281 (602) 966-863 1 FAX (602) 966-882 1 
1300 South Milton Road, Suite 209 Flagstaff. Arizona 86001 (520) 779-9965 FAX (520) 779-7123 




