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SUMMARY OF RECOMMENDATIONS



VALUE ENGINEERING TEAM STUDY

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project)
PROJECT LOCATION: Phoenix/Tempe, AZ
SUMMARY OF VE RECOMMENDATIONS
IDEA IDEA DESCRIPTION FIRST LIFE DECI-
NO. COST CYCLE SION
SAVINGS COST
SAVINGS
M-02 | Pave low flow channel Reviewed &
Rejected
( \_‘wzonstruct grade control structures full- $3,861,000 | $7,162,000
width with notches for low-flow channel
L= > D
/Qy Replace drop structures and use pool and $834,000 $834,000
riffle sequence
M-58 | Use less cement and use geogrids for Reviewed &
channel stabilization Rejected
4?\%? Limit the meander of LFC with cut-off $9,749,000 | $13,050,000
walls QOF N/A
M-67 | Locate rock (natural) in channel and use Reviewed &
as grade control Rejected
M-89 | Construct drop structures out of boulders Reviewed & | .
Rejected
M-105 | Raise LFC to flood terrace more $12,296,000 | $13,016,000
frequently to lower retardance
C-02 | Increase base flow in LFC to provide Reviewed &
moving water habitat and encourage Rejected
herbaceous vegetation from local sources
C-03 Plant project in phases using previous $2,644,000 | $2,471,000
areas as nursery stock
C-04 Replace large boxes of plants with $3,761,000 | $3,761,000
cuttings/whips/bare root stock from local '
sources such as Tres Rios
A-Accepted A/M-Accepted with Modifications F-Further Study Required O-Open or Undecided R-Rejected
rsr 3-1




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project)
PROJECT LOCATION: Phoenix/Tempe, AZ
IDEA IDEA DESCRIPTION FIRST LIFE DECI-
NO. COST CYCLE SION
SAVINGS COST
SAVINGS
C-18 Use renewable energy such as methane $(100,000) | $1,681,000
from landfill or solar energy for pump
C-54 | Plant at appropriate time of year $0 $463,000
C-59 Post flood, recover vegetation and replant $24,000 $350,000
C-63 Plant the perennial stream bank with $6,862,000 | $6,862,000
indigenous species with low “n-value”
and high habitat value
C-68 | Design shape of planting to be $0| $1,848,000
hydraulically stable
Z P-03 ;F Protect terraces only at stress points $3,573,000 ( $3,573,000
P-10 Provide an energy dissipator at storm Reviewed &
water outlets Rejected
,§Rine low flow channel only a short $5,108,000 | $5,108,000
‘ distance downstream of grade control -
structures
P-23 Provide provisions to protect habitat from $(459,000) | $2,367,000
the receding side of the flood
P-31 Develop “adopt a river” or streams team $0 $450,000
programs
P-59 | Develop fire breaks in landscape plan $331,000 | $1,483,000
R-28 Provide gateway visitor/interpretative Not Not
center Completed | Completed
A-Accepted A/M-Accepted with Modifications F-Further Study Required O-Open or Undecided R-Rejected
Summary of VE Recommendations 3-2
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSALNO.: C—- 3
PAGENO: 1 of

DESCRIPTION: Plat F'()*/" In P"'"S” US!'U provius avoas @S vicer vy syeck.

CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

ORIGINAL CONCEPT:

W/\%@ X one 1‘7‘0\6 aﬁ'nj Cauﬂmkv-dm ny-:aﬁa-e(

PROPOSED CONCEPT:
P/M portions of e P"ﬂed’ as F[uxcsl S‘faéjerw( cv&/
sevev! yesvs aud ate plowt uatrad Jq)ﬂwae( 7%‘44 provious
Fld«uﬁﬂ PWS.

SUMMARY OF COST SAVINGS

FIRST COST | PRESENT WORTH |  LIFE CYCLE

OF O&M COSTS COSTS
ORIGINAL CONCEPT 4 477 000 . 0 | 4,472,000
PROPOSED CONCEPT |,®28 000 173,000 2,001,000
SAVINGS 2,(,44,000 \73,000 | Z 471,000

rsr qu




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. C-%
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:

o (Wproned Bhccess fafes o faite plactyry phages .

©  thoreacd Sueecess off locally- abapped plon)'s -
Lelucey coglh o colleVio M,ewpdgﬂ”m .
Reduced Fisk off catfesBaphic BT of CAr porgect

DISADVANTAGES:

JUSTIFICATION:

ﬁZWZ:wZJWM 2t intnt's éwﬁﬁﬁﬁda@m: %
forAfes “ o Zealy S, G SbSevied Siconsses @t Faiayes
% éar;hj 7%y edep7rve a'éSo&'« L roasf, 4xutd /7*791‘0% 7 .
SueceesS off fattac plduﬁ\hj plases . M/;WU rerety teduee Vel 11
PIETH o catarPoptur (o665 af e Lolbe prpjet o a wgio- o/

event Sy r,bveqéhc pz% plenenaien Ve SCUacl oS, 2
F'SY ' te lessexpasve o duol ,omp-zqor‘e : VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. C-3
PAGE NO.: of

DISCUSSION

Pl . plstes posty proids spporfusitree 25 obsvorm
/vmfc‘"\/j Reccess ava Faliwe oq//pldn:#b': %u i,
Cld be tgud b adjust plantng Aisign o flctue plantes
7% Rrpostve Serocent pares é7 Mzéi«j W@ A syales
Pland- natorel foon. locale, - 2heets! plagls Garld (20 ore
Llecees kmofw/;&,ﬁ‘ . SLharars! Quviwl peps

wokd prority cowt Sovter Ly hedicny peplacinat Ot
ﬁftﬁyﬁb N plzsce odd fedice Yo Pl B forkuhal poplacanat
costs iy Lo dant o & cateriipluc Hlocd evat. Sreat

i ah over @veal yoms wou rdece [2Sses
s ,&2, %M&&M/DW%AWZ“’ ae wok!

e Cucine Lty et e 5 oot it poocts.
Collaty plonts locelly tuoy aths pobice lebor s, Forgarots,
el Qézrag,g 2394 &S Seesrtes! ol 549@ M%—ym«»_ Sré:{T
Lotally<collated < Yook amnlel e Lo cbaprs 16 locel bbb,
&/, o spatr cendsPoons. Local collere lxule el friormle
Sppribnayes (e Comivunly VOln s B colloct i At
plotuy o fitbine Fiplacsaat planty Goburl Guskd w«w
costs oo, Gedld 9w’y JW%_mers eowrier,
Ohseaton o5

I’ S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: C-7%
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS

Ounr - phate b bl Cosé
P 2
Tompe R.
misperte 30 L5 (e
ot fun | 2o Yot ESem
M‘!{. ' /3o /2000;9, ;W/é. .
&#/ éﬂ/ ?7 % Mgo
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: C-73
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS

WM&%_:
' Total M.

Aeres %%
Youspe Reach = phase | —
Mesg. I5 ‘g6 B85
ot/ il 1o Fos  FES
Danne R~ 2 ( G SStme St els— Srze | locally < ollatd)
_TPope R = planl e b g
Moty (5 L~ tz?
ot /il (o g CEP4S
Frotin R - )
Mesg. = o bgc
B o B e
‘%: k.- 'PM z Soe ¢(4
) 40 4 »y -
Z%f/ 30 -
PR -ppem3 vovo
s, 40 g2l
M—'/M %o ‘an 9 4 /4—

Al A :
[lrase 2- /:lm‘ﬁg & SSeemes M&M{% frown. locel ( phase /) il
el Aslalto. oF ‘%?Mff'u f/%ab/PW /sl

Fhase % M’j csstunes Sane coSt] plant 25 B pese[ = 3’/4/ St A svetlad

U
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VALUE ENGINEERING RECOMMENDATION

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

PROPOSED CONCEPT — CALCULATIONS

Pudse 2 C_TE&(’E—)

| mespurz B03Que (Acad) | /400 /5 1 Al0c0
COTTONIJQQ/U/L£0A) [ﬂcaa /4(00 /10 /?’000
pLAsE 2 L?HOEHW)
MesRu s Gosaus (Acas) | /%00 40 .54,000
COTTONNOY fiytccow  (Aeng) 1400 30 'L"/Q,,a%
| CosT 1M 3 YEARS =  §33 000
Pulse 3 k
MEFRu T _Bos@us (Read) | /400 vo (56,000
LOTToN woD  pietor (A.nE) | /400 30 43000

CosT 1M G YeArs = #¥9g o000

7ST
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: (-3
PAGE NO.: of

COST SAVINGS ESTIMATE

Original Concept

Proposed Concept

Item Unit Cost| Quantity | Total | Quantity Total
TEmpz KERNHN ToTA< 79300 399000
ProgNI X RENN TOTHL 36,000 1,429,600

TOTALS

423,000

NET SAVINGS

+—

2 694,000

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

1.
2.

rsr

VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: -3

PAGE NO.: of
COST SAVINGS ESTIMATE
Original Concept |Proposed Concept
Item Unit Cost{ Quantity | Total |Quantity | Total
TENMPE REAH
SINGLgE PHR3&E Pt/ vé
MEspuiTe BOSQuE (Aces) | B3SO0 30 Q55000
COTON oo /iccon) (AcnE) | G920 20 |/9700
HuUeTt Pullse PLANTVE
PwRAse | |
MESQuiTE BOSQug (Aecne) | F500 VAR VXL,
coTroNuooD fcon (Recad) | 9900 /0 Gq.000
|
SuB-TOTAL 0wt MANIuPS ¥53 000 226,500

WRnkup @ 7¢.19%

TOTALS

NET SAVINGS

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

1.
2.

rsr

VE Recommendation




VALUE ENGINEERING RECOMMENDATION

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

COST SAVINGS ESTIMATE

Original Concept |Proposed Concept

Item Unit Cost{ Quantity | Total |Quantity | Total
PNogNtX REACN (SM4ce pudss
MESRu 1T BOsRu& (Rend) | F500 | 130 |/ /05000
COTrontod Wiccsy (Aere) | 9900 | 99 | 930100
FM'T’ LHRSE PLANTING
HASE ¢
PEQuiTe Bosaue  (Acag) | B500 50 |995000
0 TTo 0/hitcor (Aeng) 9900 39 _13%¢r00
SUuB-TOTARL HfouwT NANkups 2,035,100 31,/00
MR P o J&. 197 o
TOTALS
NET SAVINGS

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

1.
2.

l‘ S l" VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. (*-3
PAGE NO.: of

LIFE CYCLE COST ANALYSIS

[}
LIFE CYCLE PERIOD 50 YEARS ANNUAL PERCENTAGE RATE = 7./B %

Base Cost

SUB-TOTAL

PRESENT
WORTH MATE WORTH
Thuse 2 3 | 08134 133 000| 108,182
Phaae 3 b |0.bb"] 8,000 64 24T
Salvage

Energy

SUB-TOTAL
TOTAL PRESENT WORTH 0 173,029
LIFE CYCLE SAVINGS ( \73,029

l‘ S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.. &~ 4-
PAGE NO.: 1 of
DESCRIPTION: Repleer- la¥ge boves of pléuts wifl cutting [whips] base voot- steck

o local Sownces suck @r Thes Rios.
CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

ORIGINAL CONCEPT:

ﬁ)ﬁéqé,%‘aﬂw) /b/m@ maéwc/r M”J‘/ow iz
5 -<7¢4m contriney Sizes o collonumods , wllows, aud wiespee s .
Jor recrenlon duveas , lp(d«ﬁ wil be planred /s sizes pauging
fhone 5t confaines fo Fohel box Sizep 1o willowe
-y 4 M)‘X“{"‘g .

PROPOSED CONCEPT:
For haditet araer avd fecreatrin wseas, /b/cznfl’ Steele/
Le M /h Somalles Sizes @gua/m'ék s e 7200 o
pleat USed. Shatlhe Szes woly be der-poV el Fret -for
§'zes fo- habYelt @vcar aed Teepor 7o /5 < Flo, Sizes
P recranthen Breas, G Ao S plonts couls be plarsd
Fhon thrlw‘pf,af bave veo¥ STOL

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT | 4 408 000 /A 4 %0% 000
PROPOSED CONCEPT 4T 000 WA (41 000
SAVINGS 2|, 000 NA 310l 000

rs ’Cj)ffé a




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.:. C— 4
PAGE NO.: of

~ ADVANTAGES & DISADVANTAGES

ADVANTAGES: -
o« Gost Svings or iaitrel oSt of puchesing plas .

o (oW Saump Fo (2o B s2 Sl aTion

* S Seumps fe,é(aah«e«f pﬂdn?f'ij ﬂ»acféa«f'éié o~

. p)ect

. Flantr dva/téble mer /edéé o Lhevtes Vome poesiad

Ngathj las aorvdinazn . |
Greatfs— '&V/'&'éé (4 @éf%/h/\aj Pé‘u,ﬁ MW 4re &
pject.

DISADVANTAGES: ‘

o Swmalloe srze /éfdmﬁ' viscble /o ekl 4“"’1’)‘ %"9‘/'

Year 76 heb el wvens

Statin size plenks ViSble h public dlerr»g Frst Z b 3

Yeaus fo- recreation dveas.

JUSTIFICATION: " Siall
TP pjpad en species | plentl & Stndlla Srzes
/%és, ard carel tp /4 Size Mw‘d’w 7 /DM/DW
7¥o0 /47‘» @A frhes S zes WY hih o Growmy Cextr, A
Jeeneds boape lovew worteliTy parts. P/My Frona Sndllo-
Srzes wodd rebuce €osfy ctwd /haease ﬂw’ly‘ﬁé Ao alapy?ve

Menarera s Cﬁédvﬂ)} W&fﬁ lLfe st %ﬁe,enf/’eov‘.
rsr Y i i - VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: (.- ¢
PAGE NO.: of

DISCUSSION

T propeds plantd sud rvon adeuutk watee , Fipaiia,
Plants whlll Frow oxtremely 72st /n He roves Jecar |
Aimatte., Colonrndts aud iliows plantd 7920, d@-poi Size
Cenfaihes wilf cared ap n e iVh The Sems Spoces
Planted plsster froe 5-gelen ol Geoevet
wiflic ome groving Seas. L eitae, plonds Hlart wes
/'h/‘r‘/.z/@ ﬁ(a.,jQ/ (o Surdll Gntr e Sres heve o0 b2,
Shevn, 2Lt Jg%/@/ra\/m‘ﬂ Lot (//&m' Ve ss
lovger con forne Steke bocame af e abilv, K <l v
los chibered loun worfehty reeres wiittun Myearofpfadfv
Ve oo it icine of e vl oy capetiih
afjest gty & bocel cndi¥otns aff a/ e /«,io.ém
6*"‘"“;7/’("““’ s /»w;»e'zeg o frcenony %};’zmﬂ«:ﬁe Yome
Bue tctiels DA 15 BASIBSrTll, o st . ﬁ:ﬁ’é&//@,
) it /tauxd\;yl M/WU #egeceres Wé&‘ﬁ«ﬁ% Naeve later
Vome e costr flantony SmclleGioaf plalt. Koot &
Fpacisn plavts Lo not ecclp hatall 2s ael /s 5-geli
faimes as Tha, £0 1o Ao~ oo [eopofs ihicl, e o5} _
Jo aoconodate Ve befivnt pootf Shackue of Yoo plovlt, Suclh—
Srer @ Yames ollows Jreefe ﬁyaé‘% ﬁkdtcwnj Sened
49‘/7"*7; Vs wrll form Le Jmf berefote F /b pececed cosfr

rsr
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: <~ F
PAGE NO.: of
DISCUSSION

Jiven Tl Il ovborjmebel fregueec, of potleccnat plauting
aufcepefef 46 Yy /ﬂaeov" PMD— Seneda Stk Srzes
pepures Sl stntidly Gss Vime o ééa«(orﬁlé’/@w‘y
wnd Le M%ﬁ'% peduced .

o feaq i anses, Yhe Size of plads 75 Feirt
/47e el Sl v 1B SAfrer merd pla T e
Bt 2y Lo ppmy. % ded® wor of P oA gt
/Wjjfo ‘ et Mﬂ%f e offct cwondy o 2iiony
Al Hev ys%«ywédw@/;%ﬁw% Hero
Cr2es Somallen ;6/ /mﬁ//)[d«ﬁ\’j -

rsr
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. €~ 4
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS

. . . No. Cost eacl . Totat
Hallet Plantry - Aues  Siw Deed, Tolllb. LS o
Veupe Rear
. [ o0 3,00 . 255,000
W 20 5'3 . 59/sc _— 15 $70 et
. 108 o 188,000
Ctlfentpo 20 51 B I 020 T 2
Procvix Feaet. s e00 ogm
fugpaite /30 £3. s P s 89, S
q400 y
Gl 94 o = Lo b L
Lecxentin Plonk 1ot Cst T
— 2 Sz e = S
b o 36 x5 = g
2 by l1o /5525 M(_I),o_mﬁ
53 3 250 $4.38 (353757
5’3- 4oo 23% a,32.0
MS&«/‘ 36" Lox & é2lorv 3‘,o¢.a:
29“ box (10 165-25 "7,077 s
5. 250 S35 (3,587
g oo 23.% 1,320.0
VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: £ -4

PAGE NO.:

PROPOSED CONCEPT — CALCULATIONS

of

: Tl No.  Gatet®  Teml st
bﬁb,{z}' M\j * :
Ta“f"' K. 2 oop Jw stalled 42,000
Hosypi s :%‘4‘ i
Py 50w [ ;
132)000
" e Y4 e
Mes gooitc R s .
/Wil 4<xe%0 e S
g 400 99,000
fec . Pluy, Size T8/ kb, Cota.  Toml ot
(il 24" b 50 18525 77622
(5q- 1o 74_3'5/ : 5,0)73,50
54 250 23.% 5 825.08
[ 9. 400 (2.00 4 3ov.o2
Mosguite 24" 50 (55.2¢6 778262
5 1o 5435 5978.50
J Z5 P 5826,
54 250 )
[2.60 4% 00,00
(J 400 t

’#E,,, b b /,(043 , @ SStuns® °

wnisgeite. 1 Free-pot Sz pustallede ¥id.co .
cotfoiacd #uilon [, dee ot Size N sttlvd @ /0. .

rsr
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. (-4

PAGE NO.: of
COST SAVINGS ESTIMATE
Original Concept |{Proposed Concept
Item Unit Cost| Quantity { Total |[Quantity | Total
WRBITHT PLANTING (5-¢40)
mesRuite  (€4) << | /6,000 |1,3¢0,000
C OTTONW 000 fuiiedon (E4) 90 | ]/, 900 |1,011,000
RENERTIOP PLANTING
B6-/wek _Box  C(ER) ar.o] S0 | 31050
_ Req-yner 8Ox (£4) /55.25| //0 12,078 50 179463
(5 -gAccor  (£4) 5435 250 |(3,5%%| //O |5929
S- ghecon (£8) 2330 | #00 | 9320 250 | 5535
| = gdecon) (En) /32.00 00 | 4300
WARBITAT PLAntivg (Trechee Poh
MEsQuire (ER) /%.00 16,000 | 224 000
CoTToN pod fpiizcom CER) (000 /1,900 |19,000
SuB-TorAs dfont MARwkue 25008 267366
MANcur @ 76.19% 279,396
TOTALS | g0
NET SAVINGS 3%1,000
All costs from project MCACES Report and MCACES Database except if noted below:
1.
2.
rsr VE Recommendation




VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: c-18
PAGE NO.: 1 of

. Use renewable energy, such as methane from landfill or solar, for

DESCRIPTION: * pump energy
CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

QRIGINAL CONCEPT:

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 tl}e
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 Landfi'll. For
the proposed alternative, capital costs and operation az}d
maintenance (0&M) costs for installation of electrical power is

eliminated.

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT 6 834,000 | 1,834,000
PROPOSED CONCEPT 1o, 000 53,000 |53, cco
SAVINGS (100,000 ) 118,000 |, b8}, 000

rsr
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: C-)9
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTA

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) O&M 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. -
L ]
[ J

TIFICATION:

Based on the assumptions used for this analysis, using solar energy
would reduce 1life cycle costs with 1little. 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.

I‘ S r VE Recommendation
D&N




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: ¥
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.

l‘ S l‘ VE Recommendation
bDGH




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: C-If
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS

Depth
to

Assumptions: Altitude Water Drawdown Lift

(B msl)  (E4513) (F+) (&)

Top of reservoir 1120

Bottom of reservoir 1100

Wells at 24th Street 1080 65 35 140
Wells at 16th Street 1060 60 9 129
Wells at 7th Street’ 1050 55 5 130
Average 60 16 133
Water horsepower = (lift x flow rate)/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
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PROPOSAL NO.: c-18
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS

Assumptions:

Cost for 7 solar
Replace stations
Replace stations
Replace stations

Total life cycle

Cost savings:

power stations

at year 15

at year 30

at year 45

cost

100,000

35,620

12,680

4,520

152,820 present worth

1,679,986
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PROJECT TITLE: Rio Salado, Salt River,” Arizona (Environmental Restoration Project)

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: C-54
PAGENO: 1 of

DESCRIPTION:  Plant at Appropriate Time of Year

CRITERIA CHALLENGE: No  CRITERIANO.:

ORIGINAL CONCEPT:

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

PROPOSED CONCEPT:

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

SUMMARY OF COST SAVINGS

FIRST COST PRESENT WORTH LIFE CYCLE

OF O&M COSTS COSTS
ORIGINAL CONCEPT WA \,\\,000 \,1{&,000
PROPOSED CONCEPT WN/7A 53,000 ©S3,000
SAVINGS A 43, OoO Ho3, 000
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PROPOSAL NO.: C-54
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:

e Reduces mortality associated with first year planting.

DISADVANTAGES:

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

JUSTIFICATION:

This method is both a technically and 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.

I‘ S l‘ VE Recommendation
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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 determined the most advantageous period for planting would be from mid-October
through mid-May, 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.

Identifying 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
identify 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 rates.
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PROPOSALNO.. (- 5¢
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 ensure 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 afier the project is turned over to the non-Federal
sponsors. The complete Monitoring and Adaptive Management Plan is presented as Appendix G
of the Draft Environmental Impact Statement.

Monitoring E  Mai p I
Mesquite Upland ‘

For the first six months after planting the site, it shall be monitored monthly; thereafter, the site

shal] be monitored every other month for a year. The site will remain free 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. -

— -
b4

ap All plantings shall have a minimum of 80% survival the first year and 100% survival the second — -
and third years and/or attain 40% cover after 5 years. Ninety percent cover is expected of -
Mesquite Upland in the overbanks after 10 years. There will be zero tolerance of exotic shrubs
the first 5 years. If the survival and cover requirements are 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 first 5 years.)

After § years, 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. Stromberg et al. 1991]).

Rio Salado, Salt River, Arizona Feasibility Report Chapter V1. Description of Selected Pians
FAPUBLIC\PROJECTS\WZCOE25\FSFINAL. WPD VI-11 . November 1997
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PROPOSALNO.. (- 5%

PAGE NO.:

ORIGINAL CONCEPT — CALCULATIONS

of

TEMPE RENCH

Tri 13 Mar 1990 U.8. Aray Corps of EBngineers

82f. Date 03/1)/90 PROJRCT RIORKC: Nio Salado Femeibility Study

DETAILED SSTIMATE Current Working Estimate of Peasibility Study
02. Tewmpe Reach (Recommended Plan}

02.86. Annual OMRRLR
Until the end of full establisheent period, the annual maintsnance
activities will include irrigation,replacement of dead plants, removal of
invesive exotic plants, and perhaps, some prunings of the plantings.

Assume 9% dead plant replacement for the first year (see Table 2: Average
Annual Vegetation Demage, CESPL-ED-MM)

Mesquite Bosque : 0.09 ¢ $170,000 = $15,300

Cottonwood/willow : 0.09 * §198,000 = $17,820
Wetland Marsh: 0.09 ¢ §176,000 = $15,040
TOTAL $40,960
-----------
TOTAL Annual OMRRLR 1.00 BA L] L] L) o 40,960
LASOR ID: ARNNS4 SQUIP ID: NATIIA Currency in DOLLARS

TINE 13:88:39

DETAIL.PAGE 9

44,960 4826080

CREM ID: RO?9)}A UPS ID: ROTIIA
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PROPOSALNO.: (- 5%

PAGE NO.:
ORIGINAL CONCEPT — CALCULATIONS

of

Pri 13 mar 31990

81f. Date 03/2)/98
DETAILED BSTIMATE

PHOEN X RERH

U.8. Army Corps of Enginests
PROJECT RIOREC: Rio Salsdo Feasibility Study
Current Working Bstimate of Pessibility Study
09. Phoanix Reach (Recosmended Plan)

TINE 11-%8:)9

DETAIL PAGE 3?7

99.06. Annual OMARLR

(Riparian Habitat) QUANTY UOM CREW 1D OUTPUT MANHRS LABOR BQUI PMNT MATERIAL UNITCOST

09.06. Annual OMRRLR (Riparian Mabitat}
Assume 8% for dead plant replacement:

wsesquita: 0.08 * $1,105,000 « § 88,400
cottonwood/willow: ©.08 ¢ §980,200 =~ § 78,408
wetland sarsh: 0.08 * $538,230 = § 43,088

Total = $209,066.00{say $209,900)

TOTAL Annual OMRRLR {Riparian Habitat) 1.00 BA [ L [ [] 209,900

1APOR IN: ARWNSG

WOUIP ID: MATIIA Currency in DOLLARS

209,900 209%00.00

CREW ID: ROTSIA  UPH ID: RGIPIA

rsr
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PROPOSALNO.: -5%

PAGE NO.: of
PROPOSED CONCEPT — CALCULATIONS
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PROPOSALNO.. (. 5%
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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PROPOSAL NO.: C-54
PAGE NO.: of
O&M COST SAVINGS ESTIMATE
Original Concept Proposed Concept
Item Unit Cost| Quantity Total Quantity Total
Tempe Reach Annual OMRR&R (Rev)
Mesquite/Bosque 20.00% $170,000 $34,000
Cottonwood/Willow 20.00% $198,000 $39,600
Wetland Marsh 20.00% $176,000 $35,200
Phoenix Reach Annual OMRR&R
(Rev)
Mesquite/Bosque 2000% | $1,105,000 [ $221,000
Cottonwood/Willow 20.00% $980,100 $196,020
Wetland Marsh 20.00% $538,230 $107,646
Tempe Reach Annual OMRR&R
(11.7%)
Mesquite/Bosque 11.70% $170,000 $19,890
Cottonwood/Willow 11.70% $198,000 | '$23.166
Wetland Marsh 11.70% $176,000 $20,592
Phoenix Reach Annual OMRR&R
(11.7%)
Mesquite/Bosque 11.70% $1,105,000 | $129,285
Cottonwood/Willow 11.70% $980,100 | $114,672
Wetland Marsh 11.70% $538,230 $62,973
Sub-Total w/out Markups $633,466 $370,578
Markups (Note 1) 76.19% $482,638 $282,343
TOTALS $1,116,000 $653,000
rsr VE Recommendation
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NET SAVINGS $463,000

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

1. Includes Markups for Field Office Overhead (8%), Home Office Overhead (6%), Profit
(6.89%), Bonds (0.70%), AZ Tax (4.55%), Contingency (20%), PE&D (7%), S&A
(6.5%).
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project)

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: (-59

PAGE NO.: 1  of
DESCRIPTION: f2Y ~77cet) WVW‘L Do 1 0T
CRITERIA CHALLENGE: Yes/No CRITERIA NO.:
ORIGINAL CONCEPT:

ol g Floeds /W:%éj wrendd Lo tepleited
ity sty ppenes plo LeaP

PROPOSED CONCEPT: Vel 2

ﬁmfj %mypj /orfau/ddza%z/ N bxrlef
be recawsed o, A - SPetn A poSs Voo real M/‘?W

SUMMARY OF COST SAVINGS

FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT Qi 000 |, 304,000 |,400, ocO
PROPOSED CONCEPT 72,000 918,000 |,050, 000
SAVINGS 24,006 32,000 350,020
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PROPOSALNO.: C-57
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:
. //‘4,0Wt/ eﬁéz/ﬂ“? of@bl/»&%—/la’/dzén:r c/zavﬂj
Retuced cosTVs oF /6/5/4«?4:7

Feduces o518 o d@éw‘;-céavztj Fron, channel .

DISADVANTAGES: /Mﬁe
o Replantng ot Gotweppnatbind pisy rlgare lacge Spapmart
(o35 bastte , lorge Flet-dod Fuct).

JUSTIFICATION: (epreoteed plants)

Follavig floots, Some clebuisyantt netd 6 be fecovrarsd
Fron. A st Agpes o @2, /?ecaf:; @ ,a;:ﬁ%
of il wathef Aon e, 7eLdThr |
e T
Gk provide & LocaTin for epos T o Some Aadis. [any
rosvin /0(4,‘/;/ /pd,fm% celacoorek gl dnlns col Ferony e

ST Fepait Gndl culhys wan S Thten Thom tagme riders
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PROPOSALNO.: (-5
PAGE NO.: of

DISCUSSION

Atm;xj S ooed Cuteds, Some plparion Tiees ans ste
et be Seasd ofF sl (Lprotd Bud Abtosive/ /2,
Lonshean, locaor.s.  Somme off lis Aobu's antl hoalrs L&
clawed %% Fhtnred. k//wnd'. 1/-7475/7@\-. /s thes/
» /W‘g“““% oo 0l Of . tesphet ol fotoo¥.
beapgre Rijpmvicn. theas Tharbame Jea, dprohd oot
1, wtat coudd e cltand Fom Yoo Chacncd ot
presladsl 1% Tl prijat @rissnil fesrondel &eoccr.
Stiglln masfiial codd 4 tned a5 & Erace of m-?,
&AA%% ol borleczts M/if Yt cexdd Se
peplaad i e prriect diea. Tk Lodas” smectboiett G204
wide & Vanee off plantng boaPiial, i a7 ctne, Lo
poat 16 & Aeavad shine e ol 16 soairleck 1Tt
peduce cosssf M@Vﬁgfﬁw erfoci o, aua felicee
costs ﬁv Jé&ézzkfoé%/fg 07:64/4/54&1-.: :
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PROPOSALNO.: C-57
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS
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PROPOSAL NO.: (-59
PAGE NO.; of

PROPOSED CONCEPT — CALCULATIONS
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PROPOSALNO.. C-%7
PAGE NO.: of

O{’ M COST SAVINGS ESTIMATE

Original Concept |Proposed Concept

Item Unit Cost| Quantity | Total |Quantity | Total
annual
,‘Q_iﬂ;w ki i
| Ploeux Read i e 78 4oF | $EFBL | 58,606
17,522/, ’ M '
[2wmpe Leadl 17 820 | 1EED | (3,365

¥ Collorwresed-wnllons replecavot

TOTALS
NET SAVINGS

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

1.
2.
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PROPOSALNO.: (.59
PAGE NO.: of

LIFE CYCLE COST ANALYSIS

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

Base Cost

SUB-TOTAL

SUB-TOTAL

0&M 50 12,680 |3, 000 [\,3H,000 72,000 | A1B,000
Energy

SUB-TOTAL | 304,000 C\')gl (00 w)
TOTAL PRESENT WORTH
LIFE CYCLE SAVINGS | 32,000
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PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project)

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO. .G‘é <
PAGE NO.: 1 of

JLANT PECE/NIRAe CHPNIsL A IND1EENIDLS JfURITS
DESg}IPATAIzOSI f) ’ UALZ E HIEH HRE7Rr XL UE

CRITERIA CHALLENGE: Yes/hQ CRITERIA NO.:

ORIGINAL CONCEPT: A 70R Locw f20d) CAon70Es ED772E
LENETH LyrH A/ SOl CEmsmr pies 8 e,

THE PukivSe OF THE BLL /S 70 02807 Bus THE LOWT7077
OF THE £0t) Froc) cHAmEL CHILE P07 ECT iné 77

TECRICES [l frooD Scowr (P JO THE KEJEL
OF A /200 efs Frow

)]
PROPOSED CONCEPT:  E L /72/7737E 50/4.'65//‘76/?7 Wf
PEPLACE (WITH — NBrass CotrdnIEs LDR0eED A

705 D ToF &/TH P TECIARL SUEH S &G EIEE

o LU Cor rE) FULTHER LA PRTECTN A
ECES

- YouipEw EY FAATTE w6 THE Szoks 70 A;mn
ﬂ@&: oOF P/ B2 PLANIT/77E6 SeT AL VE EE7

SUMMARY OF COST SAVINGS
FIRST COST PRESENT WORTH LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT 24 540,000 Y/ 24, 560, coo
PROPOSED CONCEPT |7, 6218000 A 17,698,000
SAVINGS (o, 862,000 NA &, 86,000

et
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PROPOSALNO.: (6 2
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES: -
« ~. 5 7 Acress DD, 77004 pHIETT
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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 wildlife 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 3:1 slope. The 12,200 cfs 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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PROPOSALNO.. (.- © 3
PAGE NO.: of

ORIGINAL CONCEPT — SKETCH

l‘ S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: =64 C-63
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
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PROPOSAL NO.:
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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PROPOSALNO..C - &5

PAGE NO.: of
COST SAVINGS ESTIMATE
Original Concept |Proposed Concept
Item Unit Cost| Quantity | Total |Quantity | Total
GACBOAT 10 N/ 3.37 | 3ower| 1014537 25 9259 | T 5E523
Bockrne  Yp® .31 | ¢/600 | 5069 | /¢303 | (3355
GEpwea 8 ”céa,sﬁgraus #1405 4301 | 7%5¢,93
SOM _ CEMENRT /5.25 | 20%,70| 3,133,675
fllet (cT8) | 3000 3,600 | /1600
SEDLES | oo | O 760 | 900
Wi a0S 1o | O Jo0 |3,350
HQueing v DisPesfe [ Y3 [294387] 4,016,386 |395¢ 078) 299 394
€0 1 _on Miwepae Mewk _(-1.95)|297830|(-3 eréovi) 2 9607|(31450
SuB -TOTAe pofowt MAR«us 13939 55 1005503
HARKul C T¢. (16 /062047 12453318
TOTALS / 2¢9100]
NET SAVINGS

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

1.
2.
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSALNO.: C -€ &
PAGE NO.: 1 of

DESCRIPTION: Des.‘j.\ ;[,4 e of ,o/... }LS, fo.de 4 ),Ja.. /.’“./fv shihk.
CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

ORIGINAL CONCEPT:

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

PROPQOSED CONCEPT:

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

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT - 3,645,000 3,685,000
PROPOSED CONCEPT - |, 848,000 | 48,000
SAVINGS - |, 48, oo |,848, 000
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: C -6 §
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:

o
Decreases maintenance

o
Decreases damage
Improves flow conveyance

Creates more natrual habitat

DISADVANTAGES:

° Limits layout for other considerations other than hydraulic stability

JUSTIFICATION:

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

l‘ S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: £~ ¢ §
PAGE NO.: of

DISCUSSION

The effects on hydraulics of the shape, distribution and type of vegetation in restoration
projects is often not considered. One of the factors controlling the length of natural islands is the
width. The relationship of the width to length of copses can result 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.
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.. C-€¢
PAGE NO.: of

ORIGINAL CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: C~€§
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: C-€C§
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS

/.:r /,é _c-yc/e cos#/u/facﬂ.( éaseo/on' %Ae Fean‘Lv'/l
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%

4 24 M x0o0€ = ¥ 272,000
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: C-(§
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS

Rr L"[é ;7C/C Co_s‘}' fu/fpses Wwe assumao mas7L /08?}
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VALUE ENGINEERING RECOMMENDATION

prorOSALNO.: & € ¥

PAGE NO.: of -
LIFE CYCLE COST ANALYSIS
LIFE CYCLE PERIOD &0 YEARS ANNUAL PERCENTAGE RATE = 7é %

“INITIAL COS PRESENT DESIGN 1

Base Cost

SUB-TOTAL

SUB-TOTAL

PRESENT

- o | WORTH

0&M 50 12.586 | 272,000| 3,A5,000 13,000 ||, BHB,

Energy '
SUB-TOTAL 3 ;‘}5, oo X g.@@ .

TOTAL PRESENT WORTH

LIFE CYCLE SAVINGS | | | @BLOCDj
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

prOPOSAL NO.- [1)-96
PAGENO: 1 of
DESCRIPTION: Copstamd  bmane Commel, Sfametwias Ewucvrvfh vyl

NOTLHES Fol. Lov - vor CARRPE
CRITERIA CHALLENGE: Yes/No CRITI?:RIA le)'.:

INAL EPT

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

ORIGINAL CONCEPT 75552,000 | 353%2,c0o0 | 29,084,000

PROPOSED CONCEPT | 5 (9,000 231,000 | 2(,922,000

SAVINGS 3, 86!, 00D 3,30l,000 7, 12,000
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VALUE ENGINEERING RECOMMENDATION

proPosAL NO.: [1-26
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:

a 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.

0 Maintenance of the scour behind the soil cement liner is eliminated.

0 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:

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

STIFICATION:

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 ‘training’
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.

l‘ S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.:
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 from 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 7® 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 I-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.

VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: //-26

k ?ROWS&D PAGE NO.: of

ORIGINAL CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: /1]-2(
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
“DirecTionA.  Vawve.

ExisT. Grave Struqar
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. M-2¢(
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS

Foe LCC PuRPOSES IT 1S ASSOmMED BASED onl
N FoeHATION TRov(DED BY TRokR DAviM oy AT

<T. Louis DISTRICT, (rtfs oF EMdbIMEERS THAT
e Low FLow QundMNEL REQUIRE THE EBEQUIVALEMT
OF 1007 ExcavATond ok SEDImEMT REHOAL
DVEL THE LIFE DF THE TRoJMECLT,
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M+-24
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS

o2 LCC Purroses ASSOME THAT CHANMEL
MibeATION wILL REQUIRE 25% OF THE HARITRT

wike Hawe T© BE REPLAMTED DUE TO LOSS
oF TERRACE Afek.

= $3 Jo0,000 x 0.25 = ¥B50,000 oveR SDTEALS
Ainusiizen = #17,000
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: -3¢

PAGE NO.: of
COST SAVINGS ESTIMATE
Original Concept |Proposed Concept
Item Unit Cost| Quantity | Total |Quantity | Total
Rec 70.70 |8500 | £0/595 | 44,000 |31!3,319
Ex<RVRTID N 3.37 3000000 |5110,000 | 2 500000 | 3,425
HA VLN ¢ DisPoshe (- 43 |2540.000| %304 2002 ¥7000%|3.533 10
CRe0.7 on minenac vAwe | 1.35) |3 970000 (3675000 9, 970 o ;3@?@
Spit cEmpnT | (5.25 | 207900 |3/29,675
{8l et Free /32 | g0000 | 79200 | 30000 139600
ROck_Dinscmiodn vew (Di5e<37) 50,00 %000 200000
/- /Men _COBBLES 74 00 2,600 | BFooo
UWBTOTAL LN OuT HRIAKPS /% 509630 1231.0%)
IR eul @ 6.19% H0Y7 54¢ 9379 v/d
TotaLs . B Q35
NET SAVINGS 3 841 goo

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

1.
2.
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M-26
PAGE NO.: of

LIFE CYCLE COST ANALYSIS

L
LIFE CYCLE PERIOD 50 YEARS ANNUAL PERCENTAGERATE=18 %

NITIAL "PROPOSED DESIGN. |
i SSENTWORTH)

Base Cost

SUB-TOTAL

Salvage

SUB-TOTAL

o&M 5O 13,58k | 200 [3532,004 (7,000 | 231,000
Energy

SUB-TOTAL 2 532,000 23(,000
TOTAL PRESENT WORTH
LIFE CYCLE SAVINGS | 3,301,000
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: {{\- 24
PAGENO.. 1 of
DESCRIPTION: f'\{e@\,mg ’Dao@m?émm\mﬁ fND  WSE OO\ AnD

RACE\E SeQw
CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

[P

INAL P

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 212.5, 215.0, 215.5, and 216.0. The four grade control structures
are constructed of roller compacted concrete (RCC). The height of the structures varies
from S to 9 feet.

PROPQOSED CONCEPT

Replace the RCC grade control structures with rip-rap (riffle) structures. Construct tap of
rip-rap structure slightly above low flow channel grade to pool water.

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT |, 366, 000 NA |, 366, ccO
PROPOSED CONCEPT £ 32,000 N/A . 532,000
SAVINGS 834 poo WA g24,000

rsr.
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: [ll-24
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:

o Creates a structure with a appearance more appropriate for the river habitat

Creates a shallow pool just upstream of the grade control structure

@ Creates aquatic habitat within the voids and scour areas of the rock structure for
macro-invertebrates

o Promotes aquatic strand vegetation

a Creates better oxygenation for the perennial stream

o

DISADVANTAGES:

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

JUSTIFICATION:

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.

l‘ S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: f}])-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 function 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.
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: [}-34
PAGE NO.: of

ORIGINAL CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.. -34
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: [J-34
PAGE NO.. of

PROPOSED CONCEPT — CALCULATIONS

Rip-rap Volumes
Station  Grade Cross- Channel Volume Volume Weight
Differerential Sectional Width
Area
(] 2] i (3] {cy] (ton]
2125 5 157.5 200 31500
215 9 219.5 200 43900
215.5 5 157.5 200 31500
216 7 1885 200 37700

Totai 144600 5356 8100

Ye. Manvwowgs €. NELot iy o Rip-RAp stmervne
Vo L4 RS - 234 4
N

FoL N-= 0.03
- 0.00067) (’S:I)
Q- 12 20 A
Parom Lo 200’
SI0E Slopss : N:|
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VALUE ENGINEERING RECOMMENDATION
PROPOSAL NO.: /i-ﬁf

PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: /-3¢

PAGE NO.: of
COST SAVINGS ESTIMATE
[ Original Concept [Proposed Concept
Item Unit Cost] Quantity | Total |Quantity | Total
Rolcgr cOMPITED concasrs (cv) | 160,65 | B, 500 |/365 534
RiDAAD ST u Tl E
Doz R 5-Fr [cv=/TeH
PucHASE nous (14) 31.21 G100 LI S56él
FRECIGNT T 5172 (T/D 9.16 9100 g§33275¢
JNsTACCATION (TA) 17-62 92/00 |/683%
TALS '?
TOTA 1532 259
NET SAVINGS

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

¥33 2¢¢

- -,
| J2d umtT co3Ts 1aKeud & OvTawEAD (V%) worm& oFFi€ (& %), Pmr,r(c.s/-)‘
Bond (6.7'/), AR 10X (9.337.7' CONTNE Fnre ¥ (.’Ll'/.), PE#D (7/-)1 SERCE. y%)
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: M- 6.6
PAGE NO.: 1 of

DESCRIPTION: Limi} the meander of he LFC with cid-of walls

CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

ORIGINAL CONCEPT:
E'xeaw\‘;e Jow p/Ou/ c/\anne/ with 21 sscle f/o e

14/‘»10!‘ soo/esL e VI?‘A f y‘/,ole, So:/c:emen wn‘LA
o Mm-mum 5' emLﬂ/Fﬂ-n* and "'0/9 'lﬁd‘na{oud ' pr,s;l,\“o,l

4 ﬂCC 0"‘0 S7lrub7l“f¢, Low Plow clu—m‘/ 13 armered to
Fﬁo'}ec‘/‘ //Aﬂ}"/ 'l'crfacg,

PROPOSED CONCEPT:

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

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH | LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT 24,434,000 N/ AN . Y ¥3%000
PROPOSED CONCEPT 14, égg.! 000 N/A | & bBS,000
SAVINGS 9,749, 000 N/A 9,249,000 |
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M€ 6
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES: -

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.

DISADVANTAGES:

Channel has to self-form. At times, channe! 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.

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.

JUS  Terraces may be narrower. th some | ocatims

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. '
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M-LG
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 frequent 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 cfs 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 surface of thel2-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 face would have th arrearance discribed
above.

Because the channel is self-forming, there will be a response to intervene more frequently.
Maintenance cost could become unreasonable. More maintenance may be required to
control opportunistic exotics.

l" S l’ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M-¢{
PAGE NO.: of

ORIGINAL CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: M-4L
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M-{6
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: /7/-<& €

PAGE NO.: of
COST SAVINGS ESTIMATE

N Original Concept |Proposed Concept

Item Unit Cost| Quantity { Total |Quantity | Total
ExcAvRTI04 ((J‘L ' _5_- 77 ; 010 5 _)73?;13‘)05
3.010.500 T
so/t_cgmenr (<¥) 26,37 | 207,700:5,607,769;
HWAQews y Di3Pospe (¢ A =53 lag 7‘[,900;74"31-' 22T
CRED 1 _oN HATL SHesE (e) (’«l 19 R941,9041.6 %805 2)

Scunny AL CSF} 17.33 B P00 |14 757 04

ExeRoazos Fon Diep smue () 579 19,800 | 114,017
WAuns v Di3PoshAe () 4,53 19 200 | #8,3%

; ]
CAEO1T on maTe VALug (%) ('3-90) 9 200 L'(-RJ"QQ@:

TOTALS
NET SAVINGS

9 749,000

All costs from project MCACES Report and MCACES Database except if noted below:
1. Ace wuwiT cosrs mccadq OvELnEAD (8%)',4/0/):3’ oreies (6 7'3, ProF T (6.9 '/.7 ,

Bowd (095, A2 1Ae (F.55%) , conrinstnes (Rr%), PEVD (2.96), 5+A(&.5%)
C COSvS N OF Akt NPPeicHBE AN rioPS & Nove <) ABOVE
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

proPOSAL N0 N /08~
PAGENO.. 1 of
DESCRIPTION: )2;,‘;, LFC 4o Ftﬂol Forrace more ‘(;7“""”/ o

lewer resis

CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

ORIGINAL CONCEPT:

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

PROPOSED CONCEPT:

Excavate a shallower channel 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 will
be more frequent and will flush wetlands and suppress growth thus lowering Manning's n.

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF 0&M COSTS COSTS
ORIGINAL CONCEPT | 24 50|,000 | |, 4S4,000 | 74 605,000
PROPOSED CONCEPT | 12,245,000 234, 000 12,3399, 000
SAVINGS 12, 296,000 720,000 13, 0llb,000

rsr 7




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M /05
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:

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

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

Inundation of part of the terrace will be more frequent 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.

o Reduces mainttnance aggociated Wil cirub resmmovel

DISADVANTAGES:

e  Trails may flood more frequently.

e  Areas may not be available during periods of inundation.

JUSTIFICATION:

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

l‘ S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. # (05
PAGE NO.: of

DISCUSSION

Rivers and streams normally establish a bankfull shelf at the depth of the 1.7-year flow and
not the 5-year flow. By allowing more frequent flooding of part of the terrace & more
natural habitat is established. Flows greater than the 12,200 cfs will still flood the terrace
which is desired.

Decreasing the capacity of the channel will result in more frequent 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 feet deep 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 fall and need to be recovered.
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M0~
PAGE NO.: of

ORIGINAL CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M 105
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: M-46S
PAGE NO.: of :

ORIGINAL CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. M /105
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M-10%5
PAGE NO.: of -

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: M /oS~

PAGE NO.: of
COST SAVINGS ESTIMATE

Original Concept {Proposed Concept

Item Unit Cost| Quantity | Total |Quantity | Total
Escavalon 3.32 301049 10145, 25 |{A 33,900 |4 122 85%
Son | c@,,.,,,% /5.25 | 208 %00 3133425| [69, $00 519,459
HAuliNg + DISPosAL (.43 (254552 |76 816]l 1938,3¢21/ 713 6¢5]
CAE 01T oN minEnaL VAus | (-1.a5) |2 9433 |-3¢34 08}/ /198,367 |(-) 497953
BRI Frc (.32 | 64,600 | §1,3:12 | 25,033 33.0%¢
SwB-TOTNL LouT MM Aneups 13.949,001 6,961,058
Antcal @ F6.197% 10 620 G4 5303 ¢30
TOTALS 24 56/ 000 3965 000
NET SAVINGS 229400

All costs from project MCACES Report and MCACES Database excep't if noted below:

1.
2.
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.. M-105
PAGE NO.:

LIFE CYCLE COST ANALYSIS

of

LIFE CYCLE PERIOD 50D YEARS

ANNUAL PERCENTAGE RATE = Z_b_ %

PROPOSED DESIGN. |
(PRESENT WORTH) |

Base Cost

SUB-TOTAL

PROPOSED DESIGN - .

“PRESENT |
WORTH

Salvage

SUB-TOTAL ’

ANNUAL YEARS | PRESENT |  PRESENTDESIGN .|  PROPOSED DESIGN
o ESTI- | PRESENT |  ESTL-
MATE WORTH MATE WORTH

O&M 50 |13.586 |\0],am! 45400 54,000 | 734,000
Energy

SUB-TOTAL | ,45 4 ) 000 734 ,000
TOTAL PRESENT WORTH
LIFE CYCLE SAVINGS 7 zg 00D
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSALNO.. FP-3.
PAGENO. 1 of

DESCRIPTION: eorecT Terraces Owty AT STeESS B InTS,

CRITERIA CHALLENGE: Yeso)  CRITERIANO:  —

ORIGINAL CONCEPT: [ M€D Lo’ Firnw Cwwunner LO17H 8/ Tiex
Sore Cemear Secrions FArons THe Ewnrire Repcsy

OF Twe Pivec.

/
PROPOSED CONCEPT: £ i~ve Thi lodw Frow Coawwngr UiTH & Torer
Soic CemenT Oney TInw Tpe (beTioms oF Trre
C pauner WiTH Twe HienesT Z7Ress.

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT 5 60%,00° NA 5,60%, 000
PROPOSED CONCEPT 2,035,000 NA 2,035,000
SAVINGS 3 573,000 NA 3.573, 000
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: LP-3
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES: -

o Keeprs &Boiw CEMENT Sgcrions TITwn Tre CORVES
WHicH RavE THe most STress DpurinG Frows.
* ELirmirares (8,200 LF OF UnwecEs33ARY Soilt CemenT .

DISADVANTAGES:

« May Pesver Inv THE Loss OF Some Oc Twe Terence
prea Meae Low Feow Chawwel Lueime Hisn Frows. 12K CF5 v >

* Someg Tncrease Tw O¥M Cos7 MAy BesorT Duve B Moee

. FREGQuenT Eposrion Or THe TErarcE Arsn Nepr low Fias CABNNE:

’

JUSTIFICATION:

Tre CHomner Frow Veweimes [Duveine Fiows
Feom O CF5 To 12,000 <Fs5 LANCE From
O To 6 Fr/; . ; | |
Tiwe FExcoavarer {ow Frow Caawnec (ie FMHocy

Veey WerL Pueins MosT Fiows £ (2000CFs. Doen
[00 Ve Flow Twe Rwee Wrn Basicowy Pe Lronco As Aﬂﬂﬂe
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VALUE ENGINEERING RECOMMENDATION

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

ORIGINAL CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

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

PROPOSED CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: P-3
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. 1-3
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: f*-3.
PAGE NO.: of -

PROPOSED CONCEPT — CALCULATIONS

EI»/M:HA—?"E 50/:. Cemenr Ar Twe Clod
6772555‘ SEcTion s Orr Tre Low Feow Cramvec

CLFe) — lepr + Riowr Bawxs,

Aplrox im ATELY © /8zo0 L.F.

1—/8/2&0 Te Twe Aerecx. Tomme L. F Rs

Dg scorep:

(8,200 =
oy /‘/ 9/ 200 Zéﬂl)(—-nw O F

l" S l‘ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

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

COST SAVINGS ESTIMATE

Original Concept

Proposed Concept

Item

Unit Cost

Quantity | Total

Quantity | Total

| Sore Cem EurCLFC)

¢/§ 2s

203,700 3/82,67

¥
75,721 || 159, 745

MARKkubs < 76.197%

‘3,42 750

| 379300

TOTALS

NET SAVINGS

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

1.
2.
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: /A=/5~
PAGENO.. 1 of

. : y
DESCRIPTION: Z /26 THE Loe) FLow) Chanstl om0t THE CAPDE

-~ ~ Xy =Y co Rl

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 critical
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
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT | Z Y, S( |, 0oo NA 24,5k!, 000
PROPOSED CONCEPT | |9 4S3 ooo A 19,4573, 000
SAVINGS 5, 108 000 NA S 108,000

rsr
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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

JUSTIFICATION:

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

l‘ S I' VE Recommendation




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 flow
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.

I‘ S I’ VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: /7‘/5/
PAGE NO.. of

ORIGINAL CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.. /& /5~
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.:
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.:
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: /3
PAGE NO.:

COST SAVINGS ESTIMATE

of

Original Concept

Proposed Concept

Item Unit Cost| Quantity | Total ]Quantity | Total
SON. C&pens yoB | /5.35 | 20370013139.475) ST 523 900,%
XA LR 7700 3.3 {20097/ |05, 939 3,767,4%19,320,19%
Bxe FrLe (32 | fqo0] B1310| 5663|9458
HRAULNE ¢ 9215 Po5AL 143 13.9v3,82114,21¢ $361 2,011,054 | 3,5 % 07
Cne0iT ok mingrl vdeug | (~1.25) 25928 |(369401) 2 90y 05v (3338800
scu LY yace (12 aoo';a.ﬂ 10.1% 34,000 | 243 3¢o
SUB-TorAe fous MALKULS 13,3400 /040, 9314
MRawunbs o g .19 10,620 949 3415088
TOTALS |
a4 56| ooo 19 4573 000
NET SAVINGS 5 108,000
All costs from project MCACES Report and MCACES Database except if noted below:
1.
2.
rsr VE Recommendation




VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

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

DESCRIPTION: R ovwge  IN0VIS|ons 0 F?rwrfcﬂ’ ¥ I1TAT Ergm The
VG SJOE oF ThE FlooD.
CRITERIA CHAL"ISEI&EE' %es?No CﬁTERIA NO.:

ORIGINAL 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 from the receding side of the flood,
which involve transverse flows.

PROPOSED CONCEPT

Provide flood control measures to handle the transverse flows including;

1. 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.

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.

(98 )

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

ORIGINAL CONCEPT 5/ b08, o0 ZLQZ@ 000 8,43% coO

PROPOSED CONCEPT | (, 067,000 o | Loulo

SAVINGS (459,000) | 2,826,000 | 2,3L1,000

r'sr ?\5




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: P- 73
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES:

Interrupting transverse flow will:

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

@ Reduce destruction of flora.

@ Reduce destruction of hardscape improvements including trails and irrigation
facilities.

a 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.

JUSTIFICATION:

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

I‘ S I" VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: 7-23
PAGE NO.: of

DISCUSSION
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. P-23
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: 7-23
PAGE NO.:

COST SAVINGS ESTIMATE

of

Original Concept

Proposed Concept

Item Unit Cost| Quantity | Total |Quantity Total

(JEseETNTED BEnnm 3.37 /5000 | 50550

TERRARNE GRAD /W& 3.32 /15000 | 50550

Pce oW DrA s 300,00 300 | 90,000

S0/ CEMENT /525 |208900 |3,112.675| 207 w00 |3, 17 00

TRAIL/ZOAD LUPEARDE S /438 0o 5% | 7940

3,132 475 3973400

2,424 719 2623¢M

TOTALS 6067000

NET SAVINGS (159.2)

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

1.
2.
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VALUE ENGINEERING RECOMMENDATION

LIFE CYCLE COST ANALYSIS

PROPOSALNO.: P- 23
PAGE NO.: :

of

LIFE CYCLE PERIOD _50 YEARS

L
ANNUAL PERCENTAGE RATE = | & %

... INITIAL COSTS

. (PRESENT 'WORTH)

Base Cost

SUB-TOTAL

Salvage

SUB-TOTAL

»

EXPENDITURE

ANNUAL YEARS

 FACTOR

PRESENT |

PRESENT DESIGN

PROPOSED DESIGN

PRESENT
WORTH

ESTI-

MATE

PRESENT
WORTH

O&M Sp

13,580

208,000

Z,626,00

@)

Energy

TOTAL PRESENT WORTH

LIFE CYCLE SAVINGS

SUB-TOTAL

zl%)m

2,620,000

rsr

VE Recommendation




VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: P' 31

DAGKE NO - 1 nf

Description: Develop "Adopt-A-River" or StreamTeam program
Criteria Challenge: No

CRITERIA CHALLENGE: WW¥FNo 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 includes parameters suph as
nitrate, phosphate, chloride, TDS, conductivity, dissolved oxygen _and turb!dnty
using inexpensive field kits. These groups also conduct_ §tream-sude plgntlngs.
habitat evaluations, litter removal and storm-drain stencnlmg ("No dumping -
drains to our river"). Schools, neighborhoods, clubs or business groups form

teams.

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT /A | %, 66,000 | Y4, Gél 000
PROPOSED CONCEPT MA 14,241 oon| 14.211,000
SAVINGS WA 450,000 456,000

Fsr
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: P -2/
PAGE NO.- of

ADVANTAGES & DISADVANTAGES

Advantages: -

* Provides frequent, regular monitoring of water quality throughout project -
Involves citizens in the care of the project - enhances local support

Tends to lower 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

* Provides biology, chemistry and physics leaming opportunities for K-12

students

*

L}

* Involves neighboring businesses in the project - encourages them to
support the project and manage their businesses in a project-friendly way
* Promotes better environmental behavior (not dumping oil into storm

drains) from a non-governmental group.
¢ PoSiTIVE MIED.S B TTENTION SENERATED By orpcios

DISADVANTAGES:

Disadvantages
* May involve allowing citizens or students into sensitive areas

Requires training or coordination with a training program
Involves some staff time to coordinate volunteers

-

JUSTIFICATION: —

Justification:

This recommendation meets critical functions of the project mclud!:\g aed:catmg
citizens, creating support for the project, attracting people to the s; m ar::t ities
promoting a positive image for the community. The Adopt-A-Stl'et e ent of
are closely tied to habitat protection by providing regular frequen

biological and chemical indicators of water quality.

l‘ S I‘ VE Recommendation

Wy Yz




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: 2~/
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, Adopt-A-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.

I‘ S r VE Recommendation




VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: 2~ & /
PAGE NO.: of -

ORIGINAL CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: P—=2/
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS

Calculations:
Annual cost of materials
Water chemistry kits (dissolved 02, nitrate, phosphate, turbidity, chloride)

$150/set; each set contains 50 tests, assume 10 sets/year for K-12 or citizen

roups v 4
R Y
Kick or D nets and assorted macroinvertibrate monitoring equipment
$30/set assume 10 sets, each set lasts approximately 5 years

# £ 500
Labor costs:
;;su one park staff person one day per month, 96 hours/year, .05 FTE
18/ 7" +/sZ8

Labor reductions: assume 20% reduction in annual litter removal costs
attributable to semiannual stream cleaning events

D prn-Ar &GS
— T s®

/’{/075: NATERIPLS  PIRY BE "DONATED .54
P2 DEY
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO: /2-2/
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.. A2-2./
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: P-3/
PAGE NO.: of

O4M COSTSAVINGS ESTIMATE

Original Concept |Proposed Concept

Item Unit Cost| Quantity | Total |Quantity | Total
apree Quprery 200 | 0 | /92 | Bro | /44 | s a0
| 0817 7ERNES <0 «ZéZZfZQéZMLZ.CZ?f 03700

A s Punne 22 | 40 | st laaw | G¢ |iww

WRTER QupLrry  purzesss | /50 /| /£0 0 /800

TOTALS
NET SAVINGS

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

1.
2.
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: /-2 /
PAGE NO.: of

LIFE CYCLE COST ANALYSIS

LIFE CYCLE PERIOD 5‘0 YEARS ANNUAL PERCENTAGE RATE = %

_ PROPOSED DESIG
(PRESENT WORTH)

(PRESENT WORTH)

Base Cost

SBTOTALY 8 79/00 #4000
s : : ‘P i

Salvage

»

SUB-TOTAL

' EXPENDXT,UR_E 1 i WORTH

.- PROPOSED DESIGN. ...

""" | PRESENT
WORTH

s e a . e
0&M JO |58 14460653 /92702
Energy

SUB-TOTAL

TOTAL PRESENT WORTH

LIFE CYCLE SAVINGS | I w49 (77
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

PROPOSAL NO.: P-59
PAGE NO.: 1 of

DESCRIPTION: Develop fire breaks in landscape plan - Phoenix Reach ‘1

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 substantial
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 1is appropriate solely
for the Phoenix Reach of the Rio Salado Project.

SUMMARY OF COST SAVINGS
FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT 4,472,000 , 200,000 . | % (72, co0
PROPOSED CONCEPT | 4, |4|,000 4% ,000 4. 189,000
SAVINGS 23,000 |, 152,000 \,483, oo0
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: P-S54
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES: -
1) reduces potential for catastrophic loss of a substantial

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

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

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

JUSTIFICATION:

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, 1life cycle '
costs for project are reduced. : ‘

I‘ S l‘ VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: f-59
PAGE NO.: of

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:

Break Distance Between
Habitat 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.

r S l" VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: P-s4
PAGE NO.: of

ORIGINAL 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 100/acre 130 9.6
Desert Broom not given NA NA
Wetland Marsh not givén NA NA

For this analysis, we have assumed that the entire 228 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 sqg.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. ft) / (26,400 ft) = 378 feet

Number of fire breaks along length of river:

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

Area of fire breaks:

(26 breaks) x (378 ft length) x (75 feet width) 737,000 sqg. ft

16.9 acres

U

Fraction of total habitat:

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

l‘ S l‘ VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

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

PROPOSED CONCEPT — CALCULATIONS

Capital cost reduction:

1,178 000
Cotton / Willow: 3365060 (from analysis for Proposal C-4)
/, 360, 000
Mesquite: $8427660 (from analysis for Proposal C-4)

2 57 P oco
Total proposed habitat capital cost: $349494660

Projected capital cost savings:
2,53%,000 /%7 F/3
($I-947,009) x (7.4 percent) = $344,00690.

If a catastrpohic fire would run the entire length of the the
river, the channel island would 1likely 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:

315371000 /,269090

(6179475000) x (0.5) = £974,-660 (0O&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.

l‘ S l‘ VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. f-S4
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS
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Original Original Proposed Proposed

Year PWF Estimate PW Estimate PW
10 05024 $ 1269000 $ 637546 $ 50800 $ 25522
20 02525 §& 1,269,000 $ 320423 $ 50,800 $ 12,827
30 01268 $ 1,269,000 $ 160,909 $ 50,800 $ 6,441
40 00637 $ 1,269,000 $ 80,835 & 50,800 $ 3,236
$ 1199713 $ 48,028
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.: p-g5q
PAGE NO.: of
COST SAVINGS ESTIMATE
Original Concept |Proposed Concept
Item Unit Cost| Quantity | Total |]Quantity | Total
HESQUITE PLANTING (4%) /360000 [.000] [ 360,0°l O, 936 |/32593%0
OTTON 00D Lol rcow Pk ()| 1173000) 1600 | 117700 0.926 |[,09032%
S B-TorAe wfouT /7ANKuP :2,53‘3,000 2,350,177
Nkl ¢ 6,197 1,933,202 1,790,608
TOTALS %474,000 141,009
All costs from project MCACES Report and MCACES Database except if noted below:
1.
2.
rsr VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

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

PROJECT LOCATION: Phoenix/Tempe, AZ

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

DESCRIPTION: [levide daim? vfs,'by//‘ux‘wpoﬁ‘w ceutor .

CRITERIA CHALLENGE: Yes/No CRITERIA NO.:

ORIGINAL CONCEPT:
A visiin m//ucqu‘)w cato is 'o(aww/a; « 5o st
{d,a(n‘!, do Tnclude e 'ﬁaw":} : Cost - Shar
amoudt:
Visitor Center / Interpretive Center Square Feet
Restrooms/Mech. Room ‘ 1,500 $220,000' $220,000
Computer Room 1,000 $192,500?
Interpretive Displays 1,000 $55,000°
Entrance Area 500 $27,500°
Admin Office 1,000 $55,000°
PROPOSED CONCEPT:

’/Z.f visitv cwiw//'m‘wfw/»w cetes s Flmﬂno;/ as am
[mporizd, cudwll?-touf‘d , av‘tuﬂy intjorefive ﬁab@ﬁv '
L paet

SUMMARY OF COST SAVINGS

FIRST COST | PRESENT WORTH |  LIFE CYCLE
OF O&M COSTS COSTS
ORIGINAL CONCEPT 3¢9, 000 N/A 2,000
PROPOSED CONCEPT |, 441, ooo NA |, 441,000
SAVINGS (472 ,000) WA (472, OOO)

rsr 33@




VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.. R-28
PAGE NO.: of

ADVANTAGES & DISADVANTAGES

ADVANTAGES: .
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: -28
PAGE NO.: of

DISCUSSION
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.:
PAGE NO.: of

PROPOSED CONCEPT — SKETCH
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VALUE ENGINEERING RECOMMENDATION

pROPOSAL NO.. E-ZF
PAGE NO.: of

ORIGINAL CONCEPT — CALCULATIONS
Table 6.8. City of Phoenix Proposed Recreation Plan - Phoenix Reach

=
Description Quantity Unit Cost Total
—= —

Parking Lots:

A 130 spaces $1000/space $130,000

B 60 spaces $1000/space $60,000

C 60 spaces $1000/space $60,000
Information Kiosk:

Large 3 $15,000/each $45,000

Medium 5 $7,500/each $£37,500

Small 9 $3,000/each $27,000
Visitor Center / Interpretive Center 5,000 sf. $110/sf $£550,000
Overlooks with railing: '

Large (1225 sf.) 2 $40,000/each $80,000

Medium (625 sf.) 5 $20,000/each $£100,000

Small (225 sf.) 9 $10,000/each $90,000
Shade Structures:

Large 3 $60,000/each $180,000

Medium 5 $30,000/each $150,000

Small 9 £10,000/each $90,000
Bridges:

Large (50 span) 2 $50,000/each $100,000

Medium (30" span) 2 $30,000/each $60,000

Small (15' span) 5 $£15,000/each $75,000
Restroom Facility 2 $150,000/each $300,000
Trails:

Paved Interpretive 84,480 sf $3.00/sf $253,440

Stabilized D.G. 126,730 sf $0.90/sf $114,050

Graded Earth 464,640 sf $0.10/sf $46,500

Ramps 35,000 sf $2.50/sf $87,500
Retaining Walls:

ClP 2,000 If $1501f $300,000

Gabions 2,000 If $801f $160,000

Boulders 4,000 If $50M1f $200,000
Demonstration Gardens 4 $125,000/each $500,000
Outdoor Classrooms:

Large Formal (30-70 people) 1 $75,000/each $75,000

Medium Formal (20-40 people) 1 $40,000/each $40,000

Small Informal (5-15 people) 2 $20,000/each $40,000
Interpretive Signage / Displays 250 $300/each $75,000

rsr VE Recommendation
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VALUE ENGINEERING RECOMMENDATION

PROPOSALNO.: .- 28

PAGE NO.: of
ORIGINAL CONCEPT — CALCULATIONS
7 Table 6.9 Cost-Shared Recreation Plan - Phoenix Reach
ll Description Quantity Unit Cost Total
Parking Lots:
A 130 spaces $1000/space $130,000
B 60 spaces $1000/space $60,000
C 60 spaces $1000/space $60,000
Information Kiosk:
Large 3 $15,000/each $45,000
Visitor Center / Interpretive Center Square Feet
Restrooms/Mech. Room 1,500 $220,000' $220,000
Computer Room 1,000 $192,500°
Interpretive Displays 1,000 $55,000°
Entrance Area 500 $27,500°
Admin Office 1,000 $55,000°
Overlooks with railing:
Large (1225 sf.) 2 $20,000/each $40,000
Medium (625 sf.) 5 $10,000/each $50,000
Small (225 sf.) 9 $5,000/each $45,000
Shade Structures:
Large 3 $60,000/each $180,000
Medium 5 $30,000/each $150,000
Small 9 $10,000/each $90,000
Bridges:
Large (50’ span) 2 $50,000/each $100,000
Medium (30" span) 2 $30,000/each $60,000
Small (15' span) 5 $15,000/each $75,000
Restroom Facility 2 $150,000/each $300,000
Trails:
Paved Interpretive 84,480 sf $3.00/sf $253,440
Stabilized D.G. 126,730 sf $0.90/sf $114,050
Graded Earth 464,640 sf $0.10/sf $46,500
Ramps 35,000 sf $2.50/sf $£87,500
! Cost Shared Recreation Feature
2 Primary Restoration Project Purpose & Cost Feature
3 100% Non-Federal Cost
Y S r VE Recommendation
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PROPOSALNO.: £.28&
PAGE NO.: of

PROPOSED CONCEPT — CALCULATIONS
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VALUE ENGINEERING RECOMMENDATION

PROPOSAL NO.:
PAGE NO.: of

COST SAVINGS ESTIMATE

Original Concept |Proposed Concept

Item Unit Cost| Quantity | Total |Quantity | Total

YI1stTo WTZAPagTivE CENTER /10 S 000 S50000 5000 |s5500%0

|QUTO00n yyprar PrETIVE PLA2A (5) /6 5000 FO0o
ONTnon _ AIMPHNITNERTRE 25 /€00 | ¢p 000
INTERPRE TvE _Exuni1BiTS 3000 /6 | 42 cCo
SHHDE STRucTunE3 — SAAcec /8,000 7 yo’#m
AOD . 11opNRL PR A1 NS | /1000 44 & 0 000

550090 313 coo
|917.048 1623234

| Sug 7oTRe “fonT mArcurs

R nwul e 7‘./7%

TOTALS P
NET SAVINGS r2.00)

447000

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

1.
2.
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VALUE ENGINEERING RECOMMENDATION

LIFE CYCLE COST ANALYSIS

PROPOSAL NO.:
PAGE NO.: of

LIFE CYCLE PERIOD YEARS

ANNUAL PERCENTAGERATE=___ %

e “I'  (PRESENT'WORTH)

" PRESENT DESIGN -

" (PRESENT WORTH)

PROPOSED DESIGN -

Base Cost

SUB-TOTAL

“PRESENT:

- PROPOSED DESIGN.

PRESENT
WORTH

Salvage

SUB-TOTAL

rd

ANNUAL

YEARS | PRESENT
EXPENDITURE :

WORTH |

PRESENT DESIGN . PROPOSED DESIGN

WORTH

PRESENT

PRESENT
WORTH

ESTI-
MATE

O&M

Energy

SUB-TOTAL

TOTAL PRESENT WORTH

LIFE CYCLE SAVINGS
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DESIGN SUGGESTION

PROPOSALNO.:C 52
PAGE NO.: of
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DESIGN SUGGESTION
PROPOSAL NO.:I—,?@

PAGE NO.: of
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DESIGN SUGGESTION

proposaLNO.. M~-33
PAGE NO.: of

DESCRIPTION: M se eﬁé/’gd sgggegl{g tgd/q/!l‘ﬁ 7Lo Ae »[:’Lg C‘Anng /

Ce '\ﬂw‘\/l'om-
v

L

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.

I

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 functions as a perennial river in the Southwest, different models may e
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 selection and application of the appropriate geomorphic model will matenally enhance the value
and stability of this project. o
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DESIGN SUGGESTION

PROPOSAL NO.: WM-924
PAGE NO.- of
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MICRO MODELING is physical sediment
odelling on an extremely small (Micro)
cale. The simulated
ydrographic/sediment response of any
lluvial system, including detailed
ngineering analysis, is conducted in a
able top flume.

ICRO MODELING IS QUICK. Because of
he micro scale, the time increment
equired for the simulation of the
ydrographic/sediment response of the
rototype can be accomplished in just a
ew short minutes. As a result, a complete,
alibrated micro model study incorporating
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. Engineers may also gage the effectiveness of various
structural 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! )

Applications:




Close-up of Model Insert and Sedimentation Fiow Visualization Technique on
in Divided Flow. Mississippi River, New Environmental Design Alternatiive.
Madrid. Missouri . Sante Fe Chute Micro

Bathymetric Survey of Sante Fe Chute Micrc Micro Madel Calibration. Comparison with
Model Mississippt River the Prototype. Big Creek = Lincoln County
Mo

Seme Past Micre Moegel Stuties:




Mississippi River. Sante Fe Chute. Mississippi River. Schenimann Chute.
Environmental Study of Side Channels Environmental Study of Side Channels,
1696 . 1996

Big Creek Laterai and Channe: Ercsion Mississipp! River. New Madrid Bend
Study at Highway Bridge 729 Lincoln Navigation Study of Main Channel. 1985
County Mo. . 1996




If you have any comments or questions regarding this homepage, please contact
hetrick ‘@smip. mvs usace army mil

This page has been accessed times.




DESIGN SUGGESTION

PROPOSALNO: ff/- 9§
PAGE NO.: of

DESCRIPTION: MSE Hec-/ 1) Amaysis TU BETTER DETELMINE
__scow? AT BRIDJES.
THE ONoPosE) OROIEL WL EX AVATE
B Lorw flov) APNEL BEREATE THE DRDGES.
BLANDS ARE ENVISIONED DENEATH DRDRES
Vi1 Colleetnt \ €VERS ConNSTRMCIE(Q WpSWEN
of Y DL0GES. W€ WMOAWEMENTS CREATE
QO'YEN’Y\PKL QA0 HLEMS Jnu,meL
a) Lozt OF DILe LaTens S\Ambrrr
b) Loss ©F ‘D\\:E €0 cT\onRL_ RES1STME
Cafhc Ty
¢) LosS OF CNANRRL  (HNVE SANCE VLl
s VeLoiTIES TTOWARD  cymeAdTIY.
N \SLARDS  Pveh o TOwWmn The
AdwieE MENVTS.

-

THE MEC -()  AwAiyels  Does Wor_prov,oe
¥ DETHNED nFonibTwn NEEDED To
VE TeamwE __ Sows.  polenmm A7 THe
DUIDYE [12055111}755- A Mok DETRILEY ANBLISLS
1S WARLANTEYD AT THYS T  AC - SomE
BRIVGES Do ST HAVE Deeply Emeedney
rsr

Design Suggestion




DESIGN SUGGESTION

PROPOSAL NO.: f - 7§
PAGENO.: 1, of

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 wildiife
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 considerations
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.




DESIGN SUGGESTION

PROPOSALNO.. 2 4§
PAGE NO.: of

Require adjacent land use to adhere to habitat protection techniques
DESCRIPTION:

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 impéct on glass or reflective surfaces

control of pets, feral cats, etc.

landscape ordinances to prevent introduction of invasive or exotic plants

noise controls

minimizing production of litter, such as take-out food containers

r'Sr Design Suggestion ?




DESIGN SUGGESTION
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PAGE NO.: of -
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DESIGN SUGGESTION
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DESCRIPTION:
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DESIGN SUGGESTION
PROPOSALNO.. - 55

PAGE NO.: of :

DESCRIPTION:
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DESIGN SUGGESTION

PROPOSALNO.: R-2

PAGE NO.: of
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DESIGN SUGGESTION

PROPOSALNO.: £-32
PAGE NO.: of
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DESIGN SUGGESTION
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PAGE NO.: of
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Value Engineering Study

Monday
8:00-9:00
9:00-9:15
9:15-9:30
9:30-9:45
9:45 - 10:00
10:00-10:15
10:15-10:30
10:30 - 12:00
12:00 - 1:00
1:00 - 4:00
4:00 - 6:00

Tuesday
8:00 - 10:00
10:00-10:15
10:15-12:00
12:00 - 1:00
1:00 - 6:00

Wednesday
8:00 - 9:00
9:00 - 9:45
9:45 - 10:00
10:00 - 11:00
11:00 - 12:00
12:00 - 1:00
3:00-4:00
1:00 - 6:00

Thursday
8:00 - 12:00
12:00 - 1:00
1:00 - 5:00
5:00 - 6:00

Friday
8:00 - 9:00
9:00 - 12:00

Workshop Agenda — September 14-18, 1998

Rio Salado — Environmental Restoration Project
Salt River, AZ

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, & Concermns
Break

Planning & Design Team Presentation of Project

Lunch Break

Site Visit

Project Analysis/Function 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 Teain Presentation of Workshop Results
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Detailed Cost Estimate

—Iempe Reach Selected Plan

Mob/Demob & Prep Work $300,000
Mesque Bosque/Upland $330,000
Cottonwood/Willows $255,100
Wetland Marsh (incl. Soil Liner) $376,300
Water Supply (2.85 MGD) $703,000
24"RCP Gravity Drain $118,800
Pump & Pipe Systam $660,000
36" Conveyance Pipe Line $672,300
Water Distribution/Irrigation System $480,700
Operation & Maintenance Roads $379.000
Sub-Total $4,275,000
Contingency (20%) $855.000
Sub-Total $5,130,000
Planning, Engineering, & Design (PE&D) (7%) $359,000
Sub-Total $5,489,000
Supervision & Administration (6.5%) $357,000
Total First Cost — Construction (Rounded) $5,846,000
Monitoring Plan (1%) $58,000
Adaptive Management (1%) $58,000
Real Estate (Including Contingency) -0-
Total First Cost $5,962,000
interest During Construction (1 Yr Constr. Period) _$209,000
Gross Investment $6,171,000
Annual Cost (50 Yrs, 7 1/8%) $454,000
Associated Non-Federa!l Annual Costs $154,000
Annual OMRR&R (Habitat) $76.000
Total OMRR&R $230,000
Total Annua! Cost $684 000




Detailed Cost Estimate
Phoenix Reach Selected Plan

Mob/Demob & Prep Work $1,000,000
Low Flow Channel w/ 4 Drop Structures $23,824,000
Mesque Bosque/Upland $1,430,000
Cottonwood/Willows $1,262,700
Wetland Marsh (WM) $694,300
Design Development Test Habitat t $500,000
Perennial Stream in Low Flow Channel $54,000
Liner (9 acr of Open Water assoc. w/ WM

and 9 acr of Shallow Ponds assoc. w/ LFC) $365,400
Collector Levees & Outlets $23,000
Water Supply (5.82 MGD)

Well Construction & Piping $4,560,000

Monitoring Wells $180,000

Weil Control Room $192,500

VOC (Environmental) Treatment $8.400,000
Water Distribution/Irrigation System $10,933,000
Operation & Maintenance Roads $1.000,000
Sub-Total $54,419,000
Contingency (20%) $10,884,000
Sub-Total $65,303,000
Planning, Engineering, & Design (PE&D) (7%) $4,571.000
Sub-Total $69,874,000
Supervision & Administration (6.5%) $4,542,000
Total First Cost —~ Construction (Rounded) $74,416,000
Monitoring Plan (1%) $744,000
Adaptive Management (1%) $744,000
Real Estate (Including Contingency) $3.714, 000
Total First Cost $79,618,000
Interest During Construction (1 Yr Constr. Period) $2,788 000
Gross Investment $82,406,000
Annual Cost (50 Yrs, 7 1/8%) $6,066,000
Associated Non-Federal Annual Cost $1,017,000
Annual OMRR&R $774,000
Total OMRR&R $1,791,000
Total Annual Cost _$7,857,000
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7.125% - COMPOUND INTEREST
SINGLE PAYMENT UNIFORM SERIES

Compound Present Sinking Capital Compound Present

Amount Worth Fund Recovery Amount Worth

Factor Factor Factor Factor Factor Factor

(CAF) (PWF) (SFF) (CRF) (CAF) (PWF)

Given P - Given S Given S Given P “Given R Given R

N toFind S L_to Find P to Find R to Find R to Find S to Find P N
=1 1.071 |- 9335 1.00000 1.07125 1.000 .933 1
2 1.148 8714 .48280 .55405 2.071 1.805 2
3 1.229 .8134 .31067 .38192 3.219 2.618 3
4 1.317 .7593 .22481 .29606 4.448 3.378 4
5 1.411 .7088 17346 24471 5.765 4.087 5
6 1.511 8617 .13936 .21081 7176 4.748 6
7 1.619 8177 11511 .18636 8.687 5.366 7
8 1.734 .5766 .00703 .16828 10.306 5.942 8
9 1.858 .5382 08305 .15430 12.040 6.481 ]
10 1.990 .5024 .07195 .14320 13.898 6.983 10
11 2.132 .4690 .06294 .13419 15.889 7.452 11
12 2.284 .4378 .05549 .12674 18.021 7.890 12
13 2.447 .4087 .04925 .12050 20.305 8.209 13
14 2.621 .3815 .04395 11520 22.751 8.680 14
15 2.808 .3562 .03941 .11066 25.372 9.036 15
16 3.008 .3325 .03549 .10674 28.180 9.369 16
17 3.222 .3104 .03206 10331 31.188 9.679 17
18 3.452 .2897 .02906 .10031 34.410 9.969 18
19 3.698 .2704 .02641 .09766 37.862 10.239 19
20 3.981 .2525 .02406 .09531 41.559 10.492 20
21 4.243 .2357 02197 .09322 45,521 10.728 21
22 4.546 .2200 .02009 .09134 49.764 10.948 22
23 4.870 .2054 .01841 .08966 54.310 11.153 23
24 5.217 1917 .01690 .08815 59.179 11.345 24
25 5.588 .1789 .01553 .08678 64.396 11.524 25




7.125% - COMPOUND INTEREST
SINGLE PAYMENT UNIFORM SERIES
Compound Present Sinking Capital Compound Present
Amount Worth Fund Recovery Amount Worth
Factor Factor Factor Factor Factor Factor
(CAF) (PWF) (SFF) (CRF) (CAF) (PWF)
Given P Given S - Given S Given P Given R Given R
N toFind S to Find P to Find R to Find R to Find S to Find P N T
26 5.986 .1670 .01429 .08554 69.984 11.691 26
27 6.413 .1559 .01316 .08441 75.870 11.847 27
28 6.870 .1458 .01214 .08339 82.383 11.992 28
29 7.359 .1359 .01120 .08245 89.253 12.128 29
30 7.884 .1268 .01035 .08160 96.612 12.255 30
31 8.445 .1184 .00957 .08082 104.496 12.373 31
32 9.047 11086 .00885 .08010 112.941 12.484 32
33 9.692 .1032 .00820 .07945 121.988 12.587 33
M4 10.382 .0963 .00759 .07884 131.680 12.683 4
35 11.122 .0899 .00704 .07829 142.062 12.773 a5
36 11.914 .0839 .00653 .07778 153.184 12.857 36
37 12.763 .0784 .00608 07731 165.098 12.935 37
38 13.673 .0731 .00562 .07687 177.861 13.009 38
39 14.647 .0683 .00522 .07647 191.534 13.077 39
40 15.690 .0837 .00485 .07610 206.181 13.141 40
45 22.135 .0452 .00337 .07482 296.637 13.401 45
50 31.228 .0320 .00236 .07361 424.250 13.586 50
55 44.055 .0227 .00185 .07290 604.282 13.717 55
60 62.151 .0161 .00117 .07242 858.264 13.809 60
65 87.681 .0114 .00082 .07207 1216.572 13.875 65
70 123.697 .0081 .00058 .07183 1722.080 13.922 70
75 174.507 .0057 .00041 .07166 2435.185 13.955 75
80 246.188 .0041 .00029 07154 3441.234 13.978 80
85 347.313 .0029 .00021 .07146 4860.533 13.995 85
90 489.976 .0020 .00015 .07140 6862.826 14.006 90
95 691.241 .0014 .00010 .07135 9687.589 14.015 95
100 975.177 .0010 .00007 .07132 13672.661 14.021 100
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APPENDIX - CREATIVE IDEA LISTING



VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, AZ

CREATIVE IDEA LISTING & EVALUATION

IDEA | DESCRIPTION VOTES
NO.
MAINTAIN CONVEYANCE
M-01 Don’t plant 0
M-02 Pave low flow channel 5
M-03 Widen river 0
M-04 Deepen river 0
M-05 Cut back growth prior to storm season 3
M-06 Cut back prior to releases 0
M-07 Plant weaker species 0
M-08 Increase slope of low flow channel 0
M-09 Increase slope of main channel 0
M-10 Construct low flow walls with slurry mix and then excavate 2
M-11 Stage the planting — don’t plant entire reach at once T4
M-12 Plant low “n-value” species 0
M-13 Plant fake plants and animals -0
M-14 Plant only wetlands 0
M-15 Minimize bends 0
M-16 Extend Town Lake 0
M-17 Increase ponds 1
M-18 Decrease antecedent water content 2
M-19 Construct Phoenix Lake 0
M-20 Change cross section to more hydraulically efficient 0

rsr D-1




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE:

PROJECT LOCATION: Phoenix/Tempe, AZ

Rio Salado, Salt River, Arizona (Environmental Restoration Project)

IDEA | DESCRIPTION VOTES
NO.
M-21 Build high flow bypass 1
M-22 Eliminate islands 0
M-23 Widen low flow channel 0
M-24 Increase channel width in restricted areas 1
M-25 Maintain natural low flow channel 1
M-26 Construct grade control structures full-width with notches for low-flow channel 6
M-27 Change Roosevelt regulation 0
M-28 Locate islands to not increase low flow channel velocities 1
M-29 Reduce low flow channel width and line with stainless steel 0
M-30 Build new upstream reservoir for storm flows 3
M-31 Pipe low flow and store some water for later use for the plants 2
M-32 Add hydrodynamic leads/tail (pier nose extensions) on bridge piers 4
M-33 Use applied geomorphic analysis to define channel configuration ° DS
M-34 Replace drop structures and use pool and riffle sequence 6
M-35 Install directional vanes instead of islands 0
M-36 Locate vegetation to use as vanes and flow directors 4
M-37 Mine upstream sand/gravel to increase storage 0
M-38 Construct low flow channel with interlocking blocks and eliminate drop 2
structures
M-39 Vary cross section of the channel to maintain capacity and eliminate drop 0
structures

M-40 Transfer water to another system 2
M-41 Use existing gravel pits for extra storage or improved écomctry 1
Creative Idea Listing & Evaluation D-2




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE:

PROJECT LOCATION: Phoenix/Tempe, AZ

Rio Salado, Salt River, Arizona (Environmental Restoration Project)

IDEA | DESCRIPTION VOTES
NO.
M-42 Build infiltration and conveyance canals 0
M-43 Reduce irrigation 0
M-44 Imgate selectively 1
M-45 Induce flood flows to reduce vegetation 1
M-46 Use herbicides to reduce vegetation 0
M-47 Introduce animals to control growth 0
M-48 Introduce herbivores to control growth 1
M-49 Use shade to regulate growth 2
M-50 Harvest plants to control growth 2
M-51 Use removed plants to populate future phases 2
M-52 Harvest plants for nursery stock 1
M-53 Increase low flow and use as a raft ride 0
M-54 Create hydraulically favorable habitats ° 4
M-55 Selectively remove undesirable plants and reduce removal of desirable plants 0
M-56 Use controlled burns to reduce vegetation 0
M-57 Let public trample down growth 0
M-58 Use less cement and use geogrids for channel stabilization 6
M-59 Eliminate soil cement and build composite revetment of rock/geogrid and plants 2
M-60 Construct low flow using gabions and mats 0
M-61 Plant on slopes and use turf reinforcing 4
M-62 Bui.ld downstream removable dam for minimizing initial improvements and 0
maintaining conveyance
Creative Idea Listing & Evaluation D-3




VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, AZ

IDEA | DESCRIPTION VOTES
NO.
M-63 Build live levee 2
M-64 Build dead levee 1
M-65 Build removable dams up/downstream and create a lake in the low flow channel 0
M-66 Limit the meander of LFC with cut-off walls 5
M-67 Locate rock (natural) in channel and use as grade control 6
M-68 Lay back slopes in the LFC and use geo-webs with vegetation 4
M-69 Do M-68 with concrete instead of vegetation 0
M-70 Decrease roughness of existing sidewalls and increase flow 1
M-71 Create and “internal” high flow channel with parallel “habitat” low flow 1
M-72 Increase width of flood plain in specific areas by land acquisition 0
M-73 Increase water quality to allow co-mingling of water at Town Lake 4
M-74 Siphon water around Town Lake 1
M-75 Construct inlet at upstream dam on Town Lake and pipe to downstream through |* 1
the lake (buried)
M-76 Do M-75 and don’t bury pipe 1
M-77 Take actions to prevent Town Lake from scouring and depositing downstream 0
M-78 Control water build-up upstream of Town Lake by controlling extraction well 1
M-79 Don’t protect upstream Town Lake Dam 0
M-SO Route water upstream of Town Lake to existing storm water conveyance pipe 3
M-81 Use existing irrigation canals not used during the winter for storm water 0
M-82 Use groundwater recharge upstream of Town Lake instead of bypass 0
M-83 Increase capacity Granite Reef underground storage and recovery project' 0

Creative Idea Listing & Evaluation ' D-4




VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, 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-91 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 Identify 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

Creative Idea Listing & Evaluation D-5




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE:

PROJECT LOCATION: Phoenix/Tempe, AZ

Rio Salado, Salt River, Arizona (Environmental Restoration Project)

IDEA | DESCRIPTION VOTES
NO.

M-105 Raise LFC to flood terrace more frequently to lower retardance 5

M-106 Build a prototype and measure actual “n-value” 3

M-107 Plant in such a manner that scour areas are pre-determined 4

M-108 Do M-107 for other features such as trails 0

M-109 Build a fuse-plug grade control that fails during the 100-year flood to get 4
conveyance capacity through scour

M-110 Use “n-value” for long term flow conditions rather than the flood peak 4

M-111 Support the downstreaml side of large trees then remove support before floods 0

M-112 Set up control sections for measuring retardance and use adaptive management 4
to modify project design

M-113 Determine real control on flow resistance and design for that component 2

M-114 Build new field structures to break away during flood 0

M-115 Aggressively manage growth in the low flow channel 2

M-116 Investigate Town Lake bed as sediment source )

M-117 Minimize soil cement wall designs 4
CREATE HABITAT

C-01 Construct LFC and don’t plant anything — provide water on terraces and allow 0
natural population

C-02 Increase base flow in LFC to provide moving water habitat and encourage 5
herbaceous vegetation from local sources

C-03 Plant project in phases using previous areas as nursery stock 6

C-04 Replace large boxes of plants with cuttings/whips/bare root stock from local 6
sources such as Tres Rios '

C-05 Import soil 0

Creative Idea Listing & Evaluation D-6




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE:

PROJECT LOCATION: Phoenix/Tempe, AZ

Rio Salado, Salt River, Arizona (Environmental Restoration Project)

IDEA | DESCRIPTION VOTES
NO.
C-06 Add water 1
C-07 Evaluate myccorhyza to determine need for soil amendment 0
C-08 Rank the relative importance of water consumptive use versus aesthetic value of 0
plants
C-09 Rank the relative importance of water consumptive use versus habitat value of 1
plants
C-10 Use adaptive management for planting in phases based on project success 4
C-11 Don’t bury the liners 2
C-12 Use wastewater effluent for water source 0
C-13 Use geomorphology to identify locations for islands/pools/vegetation 0
C-14 Use geomorphologic analysis to site riffles for both grade control and habitat 2
for macro-invertebrates and others
C-15 Use geotextile for reinforcement of terrace areas to retain plants and reduce 0
density of plants
C-16 Locate treated groundwater supply within terrace area as water feature o
C-17 Do C-16 and incorporate public education 0
C-18 Use renewable energy such as methane from landfill or solar energy for pump 5
C-19 Do C-16 on 100-year flood plain 0
C-20 Use biological system to treat for VOCs, metals, etc. 1
C-21 Create habitats at storm water outfalls and standing water 2
C-22 Plant upstream reach only and use controlled inundation to distribute seed 1
C-23 Use solar for powering pumps 4
C-24 Only armor the base of the LFC and plant the upper portion of the slope 4
C-25 Flatten slope of the low flow channel to reduce shear and plant 2
Creative Idea Listing & Evaluation D-7




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE:

PROJECT LOCATION: Phoenix/Tempe, AZ

Rio Salado, Salt River, Arizona (Environmental Restoration Project)

IDEA | DESCRIPTION VOTES
NO.
C-26 Add redundancy to groundwater supply 2
C-27 Put water feature where low flow channel intercepts groundwater 1
C-28 Capture water in gravel pits for use in watering habitat 0
C-29 Slope the slopes of the pools to provide wading and vector control 2
C-30 Increase edge length and diversity 3
C-31 Incorporate the mine reclamation requirements into the habitat plan 0
C-32 Incorporate flowing water features on the terraces to distribute the water DS
C-33 Supply water at a high elevation to eliminate pressure distribution 1
C-34 Design to minimize mosquito population 1
C-35 Attract mosquito predators 0
C-36 Take advantage of shade features to reduce evapo-transpiration 0
C-37 Provide shade over low flow channel to reduce water temperature and improve 1
habitat value .
C-38 (not used)
C-39 Control exotic animals 1
C-40 Control herbivores especially in early development 1
C-41 Plant native vegetation to discourage herbivores 0
C-42 Provide varied topography within the channel 0
C-43 Use hydrophilic products to water replacement plants DS
C-44 Using a successional approach 0
C-45 Use community volunteers to monitor and plant 2
C-46 Perform additional aquifer analysis to avoid water treatment 0
Creative Idea Listing & Evaluation D-8




VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, AZ

IDEA | DESCRIPTION VOTES
NO.
C-47 Use plants that provide multi-structural canopy 1
C-48 Construct liners without excavating the channels — inject liners 2
C-49 Plant by hydro-seeing 1
C-50 Use acrial seeding in licu of planting 1
C-51 Plant by hydro-seeding a bonded fiber matrix 0
C-52 Fertilize plants 0
C-53 Determine soil nutrient levels and amend using controlled release products 0
C-54 Plant at appropriate time of year 5
C-55 Use Goulder Paste technology to create liners incorporating seeds and nutrients 3
C-56 Use Goulder Paste technology to provide slope protection 1
C-57 Plant in bottom-less buckets to provide deep rooting 1
C-58 Select appropriate propagule 2
C-59 Post flood, recover vegetation and replant 5
C-60 Use deep injection of nutrients to promote deep rooting 2
C-61 Use local propagule sources 4
C-62 Use engineered plants for flood and draught resistance 0
C-63 Plant the perennial stream bank with indigenous species with low “n-value” and 6
high habitat value
C-64 Plant endangered species plants in certain areas 1
C-65 Select plants to maximize wildlife diversity 2
C-66 Place less flood resistant plants downstream of bridges . 3
C-67 Create islands with special habitats downstream of bridges 4

Creative Idea Listing & Evaluation D-9




VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, AZ

IDEA | DESCRIPTION VOTES
NO.
C-68 Design shape of planting to be hydraulically stable 6
C-69 Provide open water habitat in the FAA limits and provide falcons for control 1
C-70 Provide falcon habitat 3
C-71 Improve habitat within the FAA limits 1
C-72 Provide non-open water for plant production in the FAA limit area 0
C-73 Use FAA area as a public education area to demonstrate contrast 1
C-74 In the FAA zone, provide native cactus )
C-75 Do C-73 and C-74 in area near Superfund site 0
C-76 Attract tolerant wildlife species near viewing areas 1
C-77 Establish nesting boxes and roost structure and ensure necessary material is 1
available
C-78 In FAA zone, terrace and plant cottonwood willows 0
C-79 Negotiate for Town Lake water in exchange for plantings . 1
C-80 Provide link-style golf course in FAA area 1
C-81 Create shore bird habitat 1
C-82 Don’t use traditional irrigation 1
C-83 Extend habitat up collection streets and available right-of-way 2
C-84 Design planting and irrigation schemes that progress toward sustainability 1
C-85 Provide endangered species habitat free of raptor predation 0
C-86 Stock pond with alligators 0
C-87 Place wells along storm water collection system then use storm water system 2
for delivery '
C-88 Identify wastewater sites along route, treat and deliver to river and eliminate 3

Creative Idea Listing & Evaluation ' D-10




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE:

PROJECT LOCATION: Phoenix/Tempe, AZ

Rio Salado, Salt River, Arizona (Environmental Restoration Project)

IDEA | DESCRIPTION VOTES
NO.
wells
C-89 Put planters in low flow channels 1
C-90 Place habitat in low flow channel at stress points to scour out 4
PROTECT HABITAT
P-01 Vary size and location of terraces 4
P-02 Vary dimensions of low flow channel 1
P-03 Protect terraces only at stress points 7
P-04 Manage public use to control access 1
P-05 Control the IBW pump to avoid plant inundation 1
P-06 Use vegetation to control public access to sensitive areas 0
P-07 Devise planting plan to shelter and protect weaker species 1
P-08 Monitor groundwater quality 0
P-09 Position habitat areas away from storm water outlets 1
P-10 Provide an energy dissipator at storm water outlets 5
P-11 Armor terraces rather than low flow channel 2
P-12 Use land forms to protect plants on terraces 4
P-13 Protect top of low flow channel 1
P-14 Construct slurry walls around terrace planting areas 1
P-15 Line low flow channel only a short distance downstream of grade control 6
structures
P-16 Place planting areas off-line from river for refuge 1
P-17 Alternate discharge from extraction wells to minimize migration of i
contaminants to the low flow channel
Creative Idea Listing & Evaluation D-11




VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, AZ

IDEA | DESCRIPTION | VOTES
NO.
P-18 Provide capability to flush wetland areas and ponds 1
P-19 Bypass excess flow from IBW to storm drains 0
P-20 Have an emergency response plan in case of water contamination DS
P-21 Have a response plan for contaminants coming off bridges (wrecks) 0
P-22 Identify alternate source of water for emergency use 1
P-23 Provide provisions to protect habitat from the receding side of the flood 5
P-24 Provide bio-treatment of storm water outlets 2
P-25 Install debris deflectors 0
P-26 Develop a management plan for identifying and removing harmful matenals 0

from the area in conjunction with an education component

P-27 Install debris traps at points of entry 2
P-28 Update SWPPP to condition upstream development 0
P-29 Incorporate P-26 in interpretative features . 0
P-30 Include recycling collection point in all public access areas 0
P-31 Develop “adopt a river” or streams team programs 5
P-32 Establish community programs to monitor water quality and conduct habitat 0
evaluation
P-33 Establish community programs to monitor water quality throughout the urban 1

drainage areas

P-34 Adopt advanced farming practice to manage habitat 1
P-35 Use FAA area for active recreation area 2
P-36 Control dogs and other animals in the corridors 3 1
P-37 Restrict cat ownership near the river area 0

Creative Idea Listing & Evaluation D-12




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project)
PROJECT LOCATION: Phoenix/Tempe, AZ
IDEA | DESCRIPTION VOTES
NO.
P-38 Build a containment pond downstream of I-10 and maintain 4
P-39 Restrict picnic area 0
P-40 Monitor water quality in ponds 0
P-41 Actively manage habitat health using biological methods for control (beetle, 0
wasps, €tc.)
P-42 Education program to cover the do-nothing response to an infestation 0
P-43 Develop plan for managing the health of the wildlife 0
P-44 Eradicate invasive speciés 0
P-45 Develop an active public education about habitat protection 2
P-46 Identify industries that have a spill threat along the storm water collection 0
system
P-47 Do P-46 and make the industries a partner in the program 0
P-48 Require adjacent land use to adhere to habitat protection techniques DS
P-49 Use low impact techniques for protecting wildlife (lighting) 1
P-50 Check insulator length to protect raptors 0
P-51 Monitoring and removing excess salt in the soil o1
P-52 Investigate large glass areas as hazardous to birds 0
P-53 Partner with wildlife rehabilitation experts 0
P-54 Partner with experts to maintain health of system 0
P-55 Formalize active management plan for the project area DS
P-56 Provide access control along entire reach 0
P-57 Divert a portion of the CAP through this channel 0
P-58 Use reclaimed water 0

Creative Idea Listing & Evaluation D-13




VALUE ENGINEERING TEAM STUDY

PROJECT TITLE:

PROJECT LOCATION: Phoenix/Tempe, AZ

Rio Salado, Salt River, Arizona (Environmental Restoration Project)

IDEA | DESCRIPTION VOTES
NO.

P-59 Develop fire breaks in landscape plan 5
P-60 Prioritize habitat areas for selective fire protection 0
P-61 Increase release from upstream in case of fire 0
P-62 Control vegetation as part of fire hazard plan 1
P-63 Locate sensitive habitat near bridges and allow multi-directional attack of fire 0
P-64 Provide onsite staging area for non-toxic fire suppression materials 0
P-65 Locate fire house along reach 0
P-66 Collaborate and hold drills with dire department 0
P-67 Design emergency access points 0
P-68 Provide communication stations along reach 1
P-69 Provide seasonal closure of sensitive breeding habitat DS
P-70 Create ordinance limit of invasive plants 0
P-70 Use wetland treatment for contaminated pond water (where possible) and retun |© 2

water to system
P-71 Install fossil filters in all storm drains to prevent entry of hydrocarbons into 0

stream

MINIMIZE IMPACTS
I-01 No bungee jumping from bridge 0
1-02 Protect bridges from fire threat 1
I-03 Mitigate bird strike on bridges 0
1-04 Lower speed limit over bridges 0
1-05 Put screens along bridges 0
1-06 Hang flacon shapes 0
Creative Idea Listing & Evaluation D-14




VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, AZ

IDEA | DESCRIPTION VOTES
NO.
1-07 Shield lights 0
1-08 Extract ground water from deeper in aquifer 4
1-09 Clip wings so they can’t fly 0
I-10 Selectively remove highly dangerous species 0
I-11 Eliminate access 0
I-12 Post warnings 0
I-13 Limit tree heights . 0
1-14 Limit maximum sizes 0
I-15 Actively manage vectors 0
I-16 Conduct contaminant transport model 0
1-17 Place groundwater monitoring wells throughout reach 1
1-18 Decrease size of project 0
I-19 Develop contingency plan if remedial action sites are impacted 1
1-20 Manage vectors, using natural predators DS
1-21 Provide capability for draining ponds and wetlands 2
1-22 Install slurry cut-off wall at landfill area 4
I-23 Provide soil stabilization measures to reduce erosion 1
1-24 Provide sediment traps from all outfall 2
CREATE RECREATION
R-01 Place gazebo on terrace areas . 0
R-02 Provide ethnobotanical habitat areas DS
R-03 Use FAA zone for recreation areas such as golf course 0

Creative Idea Listing & Evaluation D-15




VALUE ENGINEERING TEAM STUDY

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

PROJECT LOCATION: Phoenix/Tempe, AZ

IDEA | DESCRIPTION VOTES
NO.
R-04 Provide access and large parking area in FAA zone 0
R-05 Place Indian designs on channel walls 0
R-06 Provide an audio tape tour 0
R-07 Provide a receiver/transmitter tour 0
R-08 Provide public access TV information 0
R-09 Radio channel (like airport information channel) 0
R-10 Place view points to maximize viewing area (telescope) 0
R-11 Provide RV parking 0
R-12 Have pull-off areas by bridges 0
R-13 Use remote cameras near sensitive areas 2
R-14 Release fish to simulate spawning 0
R-15 Locate perennial stream to maximize viewing 3
R-16 Provide timber walkways through wetland areas 0
R-17 Pedestrian bridge spanning the River 1
R-18 Provide donation boxes 0
R-19 Encourage environmental recreation groups to participate 1
R-20 Encourage Indian participation 0
R-21 Include classrooms and meeting areas in exhibit area and interpretative center 0
R-22 Develop series of rotating exhibits 1
R-23 Install overhead tramway 0
R-24 Provide adaptive recreation program and accessible trails _ 2
R-25 Provide docent program 0
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VALUE ENGINEERING TEAM STUDY

PROJECT TITLE: Rio Salado, Salt River, Arizona (Environmental Restoration Project)
PROJECT LOCATION: Phoenix/Tempe, AZ
IDEA | DESCRIPTION VOTES
NO.
R-26 Provide potable water along trails 1
R-27 Provide motorized trams through area 0
R-28 Provide gateway visitor/interpretative center 5
R-29 Add visitor center with gift shop 0
R-30 Provide ADA compliance 0
R-31 Provide culturally diverse programs 0
R-32 Provide a kinder habitat program DS
R-33 Coordinate with City of Tempe and their Town Lake 0
R-34 Encourage eating establishments along the reach and partner to protect habitat 0
R-35 Provide public transportation to site 0
R-36 Develop an image and marketing program 0
R-37 Design trails and roads to consider geomorphic issues and to minimize losses 4
GENERAL '
G-01 Design for consideration of entire 33+ mile area DS
G-02 Create a loop to connect the upstream with the downstream 0
G-03 Use local place-appropriate materials and recycled materials for designed 0
features
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APPENDIX — LIST OF STUDY MATERIALS
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US.Department
of Tronsportotion

Federal Highway
Administration

Yor Sy

Publication No. FHWA-IP-80-017
November 1995

Hydraulic Engineering Circular No. 18

BA A R N B N BN NENEEFEENERBEEBRE

Evaluating Scour at Bridges
Third Ec}ition

Office of Technology Applications, HTA-22
Federal Highway Administration

400 Seventh Street, S.W.

Wasiaington, D.C. 20590 -

’




US Ceccrmment

cf Tesperenen

federc! Highway
AcminisiTaticn

W OlEA

Hydraulic Enginesring Circular No. 20

Publication No. FHWA-[P-90-014
September 1990 (Drait)

STREAM STABILITY
AT HIGHWAY STRUCTURES

eC -10

Research, Development, and Technology
Turner-Fairbank Highway Research Center

6300 Georgetown Pike

McLean, Virginia 22101-2296




International Erosion Control Association

Short Course

Design Procedures for Channel Protection and
Streambank Stabilization

Instructor: Carol L. Forrgst, P.E....
Vice' Pr§s1derit .
Woodward- Clyd'e“ Consultants

© 1996 International Erosion Control Association
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APPLIED RIVER
MORPHOLOGY

DAVE ROSGEN
Wildland Hydrology
Pagosa Springs, Colorado

I

me——

Illustrations
HiLTON LEE SILVEY
Western Hydrology
Lakewood, Colorado
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DAMES & MOORE

A DAMES & MOORE GROUP COMPANY

GROUNDWATER QUALITY SURVE?
RIO SALADO HABITAT

# RESTORATION PROJECT

CITY OF PHOENIX OFFICE OF
ENVIRONMENTAL PROGRAMS

D&M Job No. 05370-054-033
October 3, 1997




GROUNDWATER QUALITY SURVEY
RIO SALADO HABITAT RESTORATION PROJECT
CITY OF TEMPE RIO SALADO PROJECT

Prepared for:

City of Tempe
Economic Development, Rio Salado
Attention: Mr. Chris Messer
P.O. Box 5002
Tempe, Arizona 85281

Project No. 97-0029A .R01

%]

Geotechnical and Environmental Consultants, Inc.

2447 West 12th Street, Suite4, * Tempe, Arizona 85281 ¢ (602) 966-8631 * FAX (602) 966-8821
1300 South Milton Road, Suite 209 * Flagstaff. Arizona 86001 « (520) 779-9965 « FAX (520) 779-7123
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