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Section 1 — Overview and Summary

1.1 — Purpose and Scope

This report documents an addendum of the South Phoenix / Laveen Drainage Improvement
Project (SP/LDIP) prepared by consultant HDR for the Flood Control District of Maricopa County
(FCDMC). Documentation for that project was finalized in January 1997 in a report titled “South
Phoenix / Laveen Drainage Improvement Project, Focus Alternatives Submittal — Volume | : Main
Report”. The SP/LDIP had its genesis in an earlier more comprehensive study prepared by
consultant Cella Barr for FCDMC. That study was the Laveen Area Drainage Master Study
(ADMS) which was concluded in September 1991.

In August of 2011, Stanley Consultants was contracted by FCDMC to produce final design and
construction documents for two regional detention basins within the SP/LDIP area. One of the
two basins was part of the original SP/LDIP plan and the other was added a year later through a
subsequent independent analysis. The design was to be based on the prior SP/LDIP regional
hydrology along with hydrologic and hydraulic documentation completed in 2001 by consultant
URS for the Baseline Road regional storm drain which was part of the original SP/LDIP plan.

As part of Stanley’s design for the two regional basins, the previous documentation was to be
updated to reflect:

» changes in regional drainage due to land development and other infrastructure
improvements;

» changes due to the relocation of two of the original regional basin sites; and,

» the addition of the other regional basin which had not been part of the original SP/LDIP
regional plan.

The project name for the design of the two basins is the “South Phoenix Two Basins Project”’,
AKA “SPX2B” or “Two Basins” Project. The contract number is FCD2011C008.

The original SP/LDIP plan included regional storm drains in 43rd Avenue from the Salt River to
Baseline Road and in Baseline Road from 43™ Avenue to 7th Avenue, a regional detention basin
at 43 Avenue and Southern Avenue, a regional detention basin at Roeser Road and 23rd
Avenue with a storm drain outfall in Roeser Road and 27th Avenue to the Salt River and regional
detention storage in the Aguila Municipal Golf Course northwest of 35" Avenue and Dobbins
Road. Those features have all since been constructed.

There is a large existing regional detention basin in South Mountain Park near Central Avenue

that is in the Laveen ADMS contributing watershed. It pre-dates the original SP/LDIP regional
plan and is a key element in the foundational hydrology.
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Future regional flood control infrastructure improvements reflected in the SP/LDIP included
additional regional detention basins located at the southeast corner of 27" Avenue and Baseline
Road and another near 27" Avenue and Dobbins Road along with an outfall storm drain north in
27" Avenue from that basin. Also included was an extension of the regional storm drain trunk
line in 7" Avenue from Baseline Road south about 1 ¥z miles to a point near Olney Avenue.

The regional basin that was subsequently added within the area covered by the SP/LDIP in 1998
is at the northeast corner of 43™ Avenue and Baseline Road. This was done as the result of a
concept design performed by FCDMC in-house engineering staff with the objective of down-
sizing the (then future) 43" Avenue regional storm drain. The concept design is documented in a
report titled “43™ Avenue & Baseline Rd. Detention Basin Concept Report” dated September
1998.

Figure 1A on the following page illustrates the primary concepts of the original SP/LDIP from
1997. Note that the concept, at that time, did not include the regional basin at the northeast
corner of 43 Avenue and Baseline Road.

There was another regional plan that had its genesis in the Laveen ADMS and that was the
Laveen Area Drainage Master Plan which was done by consultant HDR for FCDMC. It was
concluded in November 2001. Its focus area was generally the portion of the original Laveen
ADMS west of 43 Avenue where the Laveen Area Conveyance Channel (LACC) has since
been constructed. Figure 1B on page 9 illustrates the overall limit of the SP/LDIP and of the
Laveen ADMP.

And last, there is another regional study immediately east of the SP/LDIP area which is currently
being performed for FCDMC. That study is the Hohokam Area Drainage Master Plan / Study
(ADMS/P) which is being done by Stanley Consultants and is scheduled for completion later in
2013. The western portion of the Hohokam ASMS/P is also reflected on Figure1B on page 9.

The electronic files for the original South Phoenix / Laveen Drainage Improvement Project main
report, plans and other associated reports are included in Appendix | of this addendum along
with the South Phoenix Two Basins Project Data Collection Report bibliography.

The 27" Avenue and Baseline Road regional basin was envisioned in the SP/LDIP plan as being
located at the southeast corner of the intersection. However, sometime in the late 1990’s, its
location was moved about % mile south to the northeast corner of 27" Avenue and South
Mountain Avenue. Conceptually, the relocated basin would maintain its connection to the
Baseline Road storm drain through a 60-inch diameter storm drain in 27" Avenue.

The revised basin site creates an unsteady flow condition between the basin and the Baseline
Road storm drain. Flows in the 60-inch storm drain potentially change direction between the
basin and the Baseline Road storm drain as the difference in head between the basin and the
Baseline Road storm drain changes over the duration of the runoff event.

The basin floor is about 2 feet higher in elevation than the Baseline Road storm drain invert at
27" Avenue. During the initial stage of the runoff hydrograph, flow from the Baseline Road storm
drain surges up the pipe south along 27" Avenue to the basin. As runoff recedes, flow reverses
and goes north in the storm drain from the basin to Baseline Road.
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The dynamic surge function between the relocated 27" Avenue regional basin and the Baseline
Road storm drain was investigated by consultant URS for MCDOT as part of the design of
Baseline Road improvements in the late 1990’s. The documentation for that analysis is
contained in a report prepared by URS titled “Storm Drain Design Report, Baseline Road (51%
Avenue to 7" Avenue) Work Order #68914, 90% Submittal’, dated May 1, 2000. None of the
electronic files from that analysis were available for this addendum.

The direct surface runoff contributing to the 27" Avenue regional basin from the south and
southeast is another key element in its design and function that had not been specifically
established in the previous SP/LDIP regional plan or in the Baseline Road storm drain design
report. Subsequent to the conclusion of the original SP/LDIP regional plan, there had been a
number of physical changes in the contributing watershed that impact hydrology.

These changes involve various land development and other improvement projects that have
taken place in the past 10 or so years. Land development improvements that have occurred
subsequent to the original regional plan complicated the previous assumptions regarding direct
surface runoff to the 27" Avenue regional basin.

The future regional detention basin in the 27" Avenue and Dobbins Road area has also changed
locations since it was originally conceived. Originally, it was south of the Western Canal lateral
about 700 feet south of Dobbins Road and east of 27" Avenue. The new location was at the
southwest corner of 27" Avenue and Dobbins Road.

The discharge of flow from this basin was originally envisioned as being conveyed north via
storm drain to the (then future) regional storm drain in Baseline Road. The new outfall for the
basin is currently envisioned as contributing directly to the new 27" Avenue and South Mountain
Avenue regional basin.

One of the foundational tenets of the original regional master plan was that Baseline Road and
its storm drain were to form a regional 100-year hydrologic boundary. That is, for the future
developed land use condition with future regional drainage projects constructed, Baseline Road
(and its storm drain) would intercept and convey all of the 100-year flow coming to it from the
south.

The dynamic level of interaction between the 27" Avenue regional basin design and the regional
hydrology became apparent early in the hydrologic analysis for Two Basins design. It also
appeared, based on initial storm drain analysis, that the existing Baseline Road storm drain may
not meet its original hydrologic boundary goal.

The Two Basins initial analysis also indicated the need for a potentially extensive secondary
system of regional collection and conveyance facilities in the area upstream from the 27" Avenue
regional basin to complete the regional hydrologic function as it was originally conceived.

The two basins being designed under Contract FCD 2011C008 are the basin at 43" Avenue and
Baseline Road and the basin at 27" Avenue and South Mountain Avenue. The original Two
Basins Project scope included a task to update the regional hydrology so that it could be
incorporated in the design phase for the two basins. This addendum evolved from that original
scope. The primary focus of this addendum is the upper watershed of the SP/LDIP area which is
primarily the area south of Baseline Road tributary to the two basins being designed.
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This addendum report includes:

an update of regional hydrology due to changes in the watershed contributing to the two
regional basins being designed;

creation of an unsteady hydraulic model for the existing storm drain in Baseline Road and
in 43" Avenue including dynamic surge analysis between the 27" Avenue regional basin

and the Baseline Road storm drain and analysis of the apparent lack of capacity of the
Baseline Road storm drain;

an updated assessment of the future regional basin near 27" Avenue and Dobbins Road:;
analyses of alternatives for future regional drainage infrastructure including storm drains,
channels and detention basins necessary to adequately collect, detain and attenuate
flows and convey stormwater to the Salt River outfall;

preliminary cost estimates for alternatives and recommended improvements, and;

hydraulic analysis of the recommended future regional storm drain system.

The City of Phoenix has incorporated jurisdiction covering most of the area included in the
SP/LDIP watershed which is potentially subject to runoff from the South Mountain foothills. The
City of Phoenix is a project partner with FCDMC on the Two Basins Project. The City of Phoenix
will be instrumental in the further planning, design and construction of regional drainage
infrastructure in the area.

One of the objectives of this addendum is to document the necessary future infrastructure for use
by the City of Phoenix in the planning and design of CIP projects and for use in review of private
development projects.

This report is intended to addend the original South Phoenix / Laveen Drainage Improvement

Project and to revise the original watershed master plan and re-define the required drainage
infrastructure improvements needed to accomplish the original SP/LDIP objectives.
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1.2 - Conclusions

The original regional HEC-1 hydrology model was reconstructed and updated to account for
changed conditions that have occurred subsequent to the last significant regional drainage
improvement activity which was concluded a little over 10 years ago. That activity included the
design and construction of the Baseline Road improvements, including the regional storm drain
in Baseline Road. The last look at regional hydrology in the area concluded with the Laveen
ADMP in 2001 which was mainly focused on the area west of 43" Avenue.

This addendum also updates the regional HEC-1 hydrology to reflect the final recommended
additional detention basins and storm drains concluded from the alternatives analysis and
updated with the final designs of the two new regional basins at 43" Avenue and Baseline Road
and 27" Avenue and South Mountain Avenue.

Hydrology related to the existing regional detention basin in South Mountain Regional Park has
been resolved. This was significant in that the outflow from that basin represents a large
sustained volume of flow that impacts almost all of the downstream facilities under consideration.
The results of the hydrologic analysis indicate that no modifications to the basin volume or low
level outlet pipe are necessary to meet downstream regional objectives.

Hydraulic models of the existing regional storm drains were created, including an unsteady flow
model using SWMM which concluded that the existing system still meets the design intent of the
original regional plan. The analysis indicates that the inlets along the back side of the catch
basins on the south side of Baseline Road are necessary for complete interception of flow and
therefore should remain in place to reduce the potential for flooding downstream (north) of
Baseline Road.

The hydrologic and hydraulic feasibility of the future 27" Avenue and Dobbins Road basin and
storm drains has been analyzed and the Alternative 1 form of that system with the basin at the
southwest corner of 27" Avenue and Dobbins Road is recommended. Another alternative for
that basin was considered on property on the south side of Dobbins Road just east of 27"
Avenue. The cost for that alternative was similar but it would involve acquisition of occupied
residential properties.

The future storm drains that are needed in that area will need to cross the existing City of
Phoenix 60” regional water transmission main in 27" Avenue. This will require close
coordination with the City’s Water Services Department (WSD). Because of the magnitude of
discharge and size of the pipe involved in the 27" Avenue crossing near the Western Canal
lateral, this crossing is envisioned as a 3 barrel 48” diameter crossing with a reinforced concrete
vault on either side of 27" Avenue.

Based on preliminary feedback from WSD staff, the storm drain would have to go under the
water transmission main. This has been the assumption all along in developing the storm drain
and basin layout. Because of the type of pipe used to construct the water main, its age and its
strategic nature, the storm drain crossing must be done via jack and bore with a minimum of 4
feet of undisturbed soil between the storm drain and water main pipe. The City will also require
acoustic monitoring or other monitoring as determined during construction.

Alternatives for additional future regional detention basins and storm drains needed to complete

the system and validate the original South Phoenix / Laveen Drainage Improvement Project
objectives were developed and analyzed. This was done based on the updated regional
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hydrology and hydraulics and in conjunction with the analysis of the future 27" Avenue and
Dobbins Road regional basin alternatives.

The alternatives analysis involved a somewhat complex, interconnected system with initially as
many variables as solutions. Some of the key elements of the initial analysis involved basins,
storm drains and outfalls situated on property owned by the City of Phoenix north of Dobbins
Road adjacent to the east side of the Western Canal. That property is planned for a future water
treatment plant site but has inherent challenges of its own with significant offsite drainage to deal
with and a delineated Zone ‘A’ floodplain along the Western Canal. The City’s Water Services
Department was instrumental in helping develop a plan for the additional regional drainage
infrastructure that would help address both the regional needs and solve the drainage challenges
associated with development of the future water treatment plant.

Alternative 6 is the recommended alternative that was developed and concluded from that phase
of the addendum analysis. Alternative 6 incorporates the following primary features:

> A future regional storm drain extension in 7" Avenue from just south of Baseline Road to
approximately Olney Avenue which intercepts outflow from the existing South Mountain
Park regional detention basin and local flow from east of 7" Avenue. This storm drain
includes a flow split structure at the intersection of 7" Avenue and Dobbins Road. The
outfalls are north to the existing Baseline Road storm drain and west in Dobbins Road via
future storm drain that outfalls to a small future regional detention basin in the City of
Phoenix future water treatment plant site.

Two small regional detention basins within the future City of Phoenix water treatment
plant site with associated storm drain and an open channel. The future Dobbins Road
storm drain outfalls to this system. A future storm drain west in South Mountain Avenue
provides the outfall for this system.

Y

» A future regional detention basin on the south side of Dobbins Road just west of the
Humane Society facility. This is an updated version of what had been part of Initial
Alternative 3 at that location. A future storm drain west in Dobbins Road provides the
outfall for this basin.

A small regional detention basin and storm drain collector system on the south side of the
Western Canal near 19" Avenue. This is an updated version of what had been part of
Initial Alternative 3 at that location. A future regional storm drain north in 19" Avenue
provides the outfall for this system.

‘/,

> A regional outfall storm drain in 19" Avenue from Dobbins Road north to South Mountain
Avenue, then west to the new 27" Avenue and South Mountain Avenue regional basin
provides the outfall for the contributing upstream future regional basin and storm drain
systems mentioned above.

Once Alternative 6 was concluded, hydraulic analysis of the required storm drains was
performed using SWMM. The profiles from the SWMM model represent actual concept level
design profiles based on 1988 vertical datum. Concept level profile sketches were also created
for each of the primary storm drain outfalls illustrating existing water, sewer and irrigation
facilities from quarter section maps, as-builts and survey. Alignments, typically offsets from
section lines, mid-section line or street centerline, are illustrated on .jpg image files in Appendix
H at the back of this report.
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The recommended alternative overall future regional drainage features are illustrated on Figure
1B on the following page including the future 27" Avenue and Dobbins Road regional basin.
The associated regional drainage system peak flows and peak times are illustrated on Figure
1C which follows that.

Concept level cost estimates for recommended Alternative 6 and for the 27" Avenue and
Dobbins Road basin and storm drains follow on the pages after Figures 1B and 1C. Cost
estimate Table 1A is a summary of the entire cost of recommended Alternative 6 followed by
Tables 1B through 1G which are a breakdown of each of its basic component parts. Cost
estimate Table 1H covers the future 27" Avenue and Dobbins Road regional basin and storm
drain system. Cost estimate tables are provided in electronic spreadsheet file format in
Appendices F and G at the back of this addendum report.

Documentation for the design of the regional basins at 27" Avenue and South Mountain Avenue
and 43™ Avenue and Baseline Road are in the project design report under separate cover.

SPLDIP Addendum Report 08may13.doc Page 8



I b

X

o ¥ ) o B 8 2 |
T ; S £ R 4 o e

Path: WPHX-FS2\Phx-Projects-2\21795\14-South Phoenix Two Basins 221\09-SPX2B GIS\OS-Exhibis\HE-1 Overal In(rastructr 01-4-13.mxd

o
5‘_‘.
3 - €

#Southern Ave}

'8 T
s ¥y

| Drainage Improvement

==+ Baseli :

_Project

PR

e s s
SOUTH MOUNTAIN PARK

N

e
o

South Phoenix / Laveen
Drainage Improvement
Project Addendum

Recommended Alternative
Overall Regional Drainage
System Features

Figure 1B
Legend

Existing Detention Facility
New Basin

Future Basin

Existing Storm Drain

Future Storm Drain

Future Storm Drain (Optional)
Future Channel

Existing Wash

Laveen ADMS Boundary
Hohokam ADMS/P

Boundary Between SP/LDIP
and Laveen ADMP Watersheds

Date: 4/11/2013




= Hydrographs:
- Jc27s
“{c27n

asy sl
2
5
=

’:ﬂ “i+|Hydrographs:11058 cfs
Jb#ard27cn @12.25
Ist27cw cd27.4
rd35ce P
; 7 wcba

L baatldr35ce

TP i dl@12.33

=

YA
B el n'.{'f" @1283
M e rbr19c

| A

410 cfsh(SD);f‘yr.:ﬂ; ﬂ} .
“l@12.83 AL
4c27n W7 A

7 SOEZ :
—|@12.50 - 29
=yrb27¢n 313 ]

342 cfs g—
@12.50) 117
~ ‘ c27s

T 'L":
/[226 cfs 8

180 cfs £
@1217F" -;"

288 cfs (SD)|;

A Irel— sk T T/ U 2t ook iRk 71 cts li oo g I 9 AVE IS INTERCEPTED fa T a1 S
35ce / VEVE e & G S sl Dangiip T < ) @12.17 | 7L =108 cfs %"~ 4 BY FUTURE EXTENDED == ,‘,'*S‘h s 255 1 S,
b s / ¢ NsmatswhEan A@12.42]-g3 N6 =4 STORM DRAIN B i e e
VA T ; : ‘ ) A R B 00 3 s
[i28cts (sD) ] £ 236 cis PEE s </ | 8 osinie oy Vot ‘ )
@12.83 0 :  br?27e @12.4201 €S ’ e | 2 G o
“|r35ce 116 cfs L e ) R cpsi9c | @ ‘i 3 Sk 163 cfs X 5z A
= @12.50 i 218 cfs (SD) rwetcs 109 cfs [SEARS o1 ool 2 ' 1=
§ L3 h i = s : @12.42 ez @12.17 . @12.00f%% = =
e v ol Emt “§ florers : Ty - v " ¢ /fsma7w ; ‘ c15e . ; '
A P L i 54 cfs b27cs AL A R rcicwe N g 425 s
o 112 cfs (SD) S A@12.75 e et i - % 60, ? " =
% . 3 N iy 7 & bl AR / Z col
= A Bl@12.33 ~ _|br35ce 217 cfs Cls | & : Vgl B¢ '
A ¥ E e o Jas cis 33/ 13.25)0 81cfs |'H1304 cfs [0 ) & - .
Al flesers L % : @12.33 @13.2507 @12.33h]@12.08H= AT : z s

riv. o i) ® M smat9cls
1234 cfs (SD) T - -

84 cfs dr2c : : ~ / |drwcic | Fewcice |
. ey @12.25| 1 R AN < W Y/
¥ e dr27cn | : Ol s 5 S “ h. 8
- 1 I S = 4 1 J : 223 cfs
i A . % @12.08

F o= sl = « {Jrt5c3
& gl = 376 cfs T

7 : , > —H@12.25

—l@12.25/ |7
G S {cdrw2c |

e A g
£ o a3 S LA SR i

s //J/} T N sle1200 [

S/ @12.08/

F2- 11154 cfs B370 cfs (SD)|
@12:08 :
SMACW [irsm3ce )
DO ik

551

VT a2

|/
¢
AN
RdCHES
LIS ¢
(T ~
i il
i -
i “om
S

b 3 ..'J
237 cfs (SD)

WSty o rc15e

- T 95 B NOTE: ALL FLOW
< 5 FROM EAST OF 7TH

=ty

148 ofs (SO 0% L7 ” S
i =N “Asma15el el
recsm5c T a5

/1374 cfs

jesmbe p

i

11@12.08

Path: Q:\21795\14-South Phoenix Two Basins 23621\09-SPX2B GIS\03-Exhibits\HEC-1 Hydrdlogy 9»2.0-1 2.mxd

N N N IR 2N B BN BE R B D B D D B OE EE B e
¥ 3 : ‘- ) g 1 : _“f: . - Jl: ;‘ ‘:“T-_ .'f;:?‘j -- { 8 I‘, .’ \ X : 4 : A /

".‘ s ;.. / rd35ce Juf 8 ‘ ». —K" =5 > 2 L A A - AR L gV (3@ AT
A S R 79 cfs F = “4 st g ‘ . v - S = = ; 11543 cfs i ‘ & Y
. - @12 42 8B e AR S ot AN oD 1%, (@12, 25| 3 CL L e R
TS e ) dr35ce [N ; 25122(:;85 CSMACWIETIRTTY D2 AS g loS 31172 cfs
AT, VIR Bolh .o B - dnc' e : e P ‘7'-,;""'@12.08 -
....... e i 2 o : . N P c3ce
5 : CE > o 87 cfs : ) S § ;
=2 A < 16 @12.00 M50 : T . A !
f 7 : 17 cfs dr27cw 163 cfs = b 5 1D e s = !
25 ' g ?Jez;{oa —|@12.08}. 8 " s = o & w5 ) Z) N\
a7 4 : dr27cs v \ COTgy-Ye BE 0 SAA ZE LS £ B \
Ly i S = ) Dol Y R Em : ==1240 cfs : & ¢ :
( PR Vo s % |V SR RS \ @12.25:74 2 =)
0 5 %812833 P e 4@0112“:3‘53 21 SISl =2 ik :
_ 6 / (5 o |we2a Z‘;(:Qfsw 3 NN L2 N o o % ok 1 5
3 » ‘ L ‘:wc2'1a : - \ y / P =
4 ) f : . - : ¢ 2 “‘ e = ;. / 2 -. * :
: v - / / - \ “v; X y o
; &b 23\ (i : G\ /1 South Phoenix / Laveen Drainage
WL (' SRR “i/:1 Improvement Project Addendum
: A s 2R VR & Sz . w A .1 Figure 1C
g oo cis b 4L\ : g S 20 aBe Ny ' ©¥ Recommended Alternative 6 Including
= Flo12.25k 7Ll N (B Ry /: ‘ AR e 0y 3 A 27th Ave / Dobbins Rd Future Basin Alt 1
S B | e X o ) % (] ) ) -
Awcsa %77 A/ , & S Summary of Peak Flows and Times
e Selonagilm 3\ s W\ eA AT Fadf o g \5| Date: 17772013
\ S CH A z : : g — : -1 Legend
( W = 3 7 . Lo ~~ S R Al ff; | s Sub-Basin Boundary
7 o4 LS 7 \ n . OIS N4 wcda sub-Basin ID
N ‘ : e NS ?\1\ : JRISEN BESeieeen TEEU | peepe  HEC-1 Route Flow, Direction
v (R = PN o NOTE: ORIGINAL SOUTH PHOENIX/LAVEEN SUB-BASINS |7+ ’
3 b - h/\/\ _ SM1C, SM1AC AND SM2C HAVE BEEN REPLACED BY |146 cfs 100-yr Peak Flow
2 f D 2oy . # ;\//J\»/\ 3 HOHOKAM ADMS/P SUB-BASINS 10 AND 20 REPRESENTING | -3+ |@17.33 —\ Peak Time 1 inch = Approx 1,500 feet
A A AE /j{ gf;/ff/ e TOTAL INFLOW TO EXST S.MTN. PARK DET BASIN. - |rdent Hydrograph Name
» A \ 5 e F ) g 5 i St A T | (SD) = Storm Drain 2011 Aeral Photography -
i X : ; < : j ; s : } % \ CRL S ; 951 |HEC-1 File Used for this Exhibit: R S i ienss Y
iy 7N ) s . 7 y 2 ) S5 —¢ 7 > ©/ |SPX2BALT602JAN13.dat: 100-yr 24-hr Storm Vertcal Datum NGVD20 s i




Table 1A (Note: Table 1A corresponds to Table 8.1 in Section 8.1)

SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM
COST ESTIMATE SUMMARY - RECOMMENDED ALTERNATIVE 6 (TOTAL COST)

Estimated Construction Costs
ltem No. Description Unit Quantity | Unit Price Cost
1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS 6 $25,000 $150,000
2 DRAINAGE EXCAVATION (BASIN) CcY 257,096 $5 $1,285,479
3 DRAINAGE EXCAVATION (CHANNEL) CY 2,135 $6 $12,810
4 HUMANE SOCIETY CHANNEL OUTFALL STR EA 1 $50,000 $50,000
5 24" SD LF 850 $40 $34,000
6 30" SD LF 2,850 $60 $171,000
7 36" SD LF 2,850 $70 $199,500
8 48" SD LF 1,300 $110 $143,000
9 54" SD LF 1,800 $160 $288,000
10 60" SD LF 4,950 $190 $940,500
11 66" SD LF 7,400 $220 $1,628,000
12 FLOW SPLIT STRUCTURE (7TH AVE & DOBINS RD) EA 1 $50,000 $50,000
13 CONCRETE INLET SPILLWAY EA 5 $12,000 $60,000
15 CONCRETE INLET STRUCTURE EA 2 $25,000 $50,000
16 MANHOLE EA 56 $3,200 $179,200
17 HEADWALL EA 9 $50,000 $450,000
18 CONCRETE CHANNEL LINING (6") sY 1010 $37 $37,370
19 LANDSCAPING AC 26.7 $15,000 $399,750
Subtotal Construction $6,128,609
Construction Contingency 25% $1,532,152
Design 7% $536,253
Construction Admin 6% $459,646
Total Construction Costs $8,656,660
ROW Acquisition
Zi','ﬁ‘: Location Area (AC) | Take pz:’ZtF E‘;‘:t'
300-52-001 South side Dobbins Rd just west of Humane Soc 11.8 Part (vac) $3.00 $1,542,024
300-16-013F South side Western Canal just west of 19th Ave 4.3 Whole (vac) $3.00 $561,924
300-52-002W | Northeast corner of 19th Ave and Piedmont Rd (200'x50") 0.23 Part (vac) $3.00 $30,056
300-16-013U South side Western Canal west of 19th Ave 3.6 Whole (vac) $3.00 $470,448
19.9 $2,604,452
Total Construction Costs $8,656,660
Total ROW Acquisition Costs $2,604,452
Total Estimated Cost $11,261,112

Notes:

1. Estimate does not include costs associated with street improvements, including common roadway drainage
catch basins and laterals. Larger regional size catch basin inlets / laterals are included at locations such as
7th Ave near Olney and at 19th Ave near Piedmont (see line item 15).

2. Estimate does not include 27th Ave & South Mtn Ave regional basin or future 27th Ave and Dobbins Rd basin.

. Estimate does not include R/W acquisition costs on property owned by City of Phoenix.

4. Landscaping acreage and costs in table above relating to drainage infrastructure improvements on COP
water treatment plant site reflect only the actual drainage improvements and not to overall site.

5. Estimate does not include future storm drain depicted as "optional" on Recommended Alternative 6
Storm Drain Concept Layout figure.

w
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Table 1B

SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM
COST ESTIMATE - FUTURE SOUTH MOUNTAIN AVENUE DRAINAGE INFRASTRUCTURE
27TH & SOUTH MTN AVE BASIN TO WESTERN CANAL

Estimated Construction Costs
ltem No. Description Unit Quantity | Unit Price Cost
1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS 1 $25,000 $25,000
2 30" SD LE 2,850 $60 $171,000
3 66" SD LF 4,000 $220 $880,000
4 MANHOLE EA 19 $3,200 $60,800
Subtotal Construction $1,136,800
Construction Contingency 25% $284,200
Design % $99,470
Construction Admin 6% $85,260
Total Construction Costs $1,605,730
| Total Estimated Cost | $1,605,730|
Notes:

1. Estimate does not include costs associated with street improvements, including common roadway drainage
catch basins and laterals.

2. Estimate does not include 27th Avenue & South Mountain Avenue regional basin.

3. Estimate assumes all street R/W needed for storm drain has been acquired. Therefore, no costs for R/W.

SPLDIP Addendum Report 08may13.doc Page 12




Table 1C

SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM
COST ESTIMATE - FUTURE CITY OF PHOENIX WATER TREATMENT PLANT SITE

Estimated Construction Costs
ltem No. Description Unit Quantity | Unit Price Cost
1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS 1 $25,000 $25,000
2 DRAINAGE EXCAVATION (BASIN) CcY 39,177 $5 $195,885
3 DRAINAGE EXCAVATION (CHANNEL) CcY 2,135 $6 $12,810
4 24" SD LF 850 $40 $34,000
o] CONCRETE INLET SPILLWAY EA 2 $12,000 $24,000
6 MANHOLE EA 3 $3,200 $9,600
7 HEADWALL EA 4 $50,000 $200,000
8 CONCRETE CHANNEL LINING (6") SY 1010 $37 $37,370
9 LANDSCAPING AC 6.8 $15,000 $101,250
Subtotal Construction $639,915
Construction Contingency 25% $159,979
Design 7% $55,993
Construction Admin 6% $47,994
Total Construction Costs $903,880
| Total Estimated Cost | $903,880|
Notes:

1. Estimate does not include costs associated with street improvements, including common roadway drainage
catch basins and laterals.

2. Landscaping acreage and costs in table above relating to drainage infrastructure improvements on COP
water treatment plant site reflect only the actual drainage improvements and not to overall site.

3. Cost of Dobbins Rd storm drain from 7th Ave to WTP is included in 7th Ave cost estimate.
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Table 1D

SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM
COST ESTIMATE - FUTURE 7TH AVENUE DRAINAGE INFRASTRUCTURE
WESTERN CANAL TO OLNEY AVE INCLUDING DOBBINS RD FROM 7TH AVE TO WTP

Estimated Construction Costs
Item No. Description Unit Quantity | Unit Price Cost
1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS 1 $25,000 $25,000
2 48" SD LF 1,300 $110 $143,000
3 54" SD LF 1,500 $160 $240,000
4 60" SD LF 2,300 $190 $437,000
5 66" SD LF 3,400 $220 $748,000
6 FLOW SPLIT STRUCTURE (7TH AVE & DOBINS RD) EA 1 $50,000 $50,000
7 MANHOLE EA 20 $3,200 $64,000
8 CONCRETE INLET STRUCTURE EA 1 $25,000 $25,000
Subtotal Construction $1,732,000
Construction Contingency 25% $433,000
Design 7% $151,550
Construction Admin 6% $129,900
Total Construction Costs $2,446,450
[Total Estimated Cost | $2,446,450|
Notes:

1. Estimate does not include costs associated with street improvements, including common roadway drainage
catch basins and laterals. A large regional size catch basin inlet / lateral has been included at
7th Ave near Olney.

2. Estimate includes section of 54-inch storm drain in Dobbins Road extending from 7th Avenue
to future COP WTP site basin.
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SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM

Table 1E

COST ESTIMATE - FUTURE 19TH AVENUE DRAINAGE INFRASTRUCTURE
SOUTH MTN AVE TO WESTERN CANAL
INCLUDING DOBBINS RD FROM 19TH AVE TO HUMANE SOCIETY BASIN

Estimated Construction Costs
ltem No. Description Unit Quantity | Unit Price Cost

1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS 1 $25,000 $25,000

2 36" SD LF 2,200 $70 $154,000

3 60" SD LE 2,650 $190 $503,500

4 MANHOLE EA 12 $3,200 $38,400
Subtotal Construction $720,900
Construction Contingency 25% $180,225
Design 7% $63,079
Construction Admin 6% $54,068
Total Construction Costs $1,018,271
| Total Estimated Cost | $1,018,271|

Notes:

1. Estimate does not include costs associated with street improvements, including common roadway drainage
catch basins and laterals.

2. Estimate includes 36-inch storm drain in Dobbins Road extending from 19™ Ave east to future
Humane Society basin and extending south in 19th Ave from Dobbins Rd to just past Western Canal.

SPLDIP Addendum Report 08may13.doc
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Table 1F

SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM
COST ESTIMATE - FUTURE BASIN ADJACENT TO HUMANE SOCIETY

Estimated Construction Costs

ltem No. Description Unit Quantity | Unit Price Cost
1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS 1 $25,000 $25,000
2 DRAINAGE EXCAVATION (BASIN) cY 141,414 $5 $707,071
3 HUMANE SOCIETY CHANNEL OUTFALL STR EA 1 $50,000 $50,000
4 CONCRETE INLET SPILLWAY EA 1 $12,000 $12,000
5 HEADWALL EA 1 $50,000 $50,000
6 LANDSCAPING AC 11.8 $15,000 $177,000
Subtotal Construction $1,021,071
Construction Contingency 25% $255,268
Design 7% $89,344
Construction Admin 6% $76,580
I Total Construction Costs $1,442,263
ROW Acquisition
Parcel i Cost Total
l APN # Location Area (AC) Take per SF Cost
300-52-001 South side Dobbins Rd just west of Humane Soc 11.8 Part (vac) $3.00 $1,542,024
I 11.8 $1,542,024
Total Construction Costs $1,442,263
Total ROW Acquisition Costs $1,542,024
l Total Estimated Cost $2,984,287
Notes:
1. Estimate does not include costs associated with street improvements, including common roadway drainage
I catch basins and laterals.
2. 36" outfall storm drain in Dobbins Rd to 19th Ave is included in 19th Ave cost estimate.
l SPLDIP Addendum Report 08may13.doc Page 16




SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM

Table 1G

COST ESTIMATE - FUTURE BASIN @ SW CORNER OF 19TH AVE AND WESTERN CANAL

SPLDIP Addendum Report 08may13.doc

Notes:

Estimated Construction Costs
ftem No. Description Unit Quantity | Unit Price Cost
1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS f $25,000 $25,000
2 DRAINAGE EXCAVATION (BASIN) CY 76,505 $5 $382,523
3 36" SD LE 650 $70 $45,500
4 54" SD LF 300 $160 $48,000
5 CONCRETE INLET SPILLWAY EA 2 $12,000 $24,000
6 CONCRETE INLET STRUCTURE EA 1 $25,000 $25,000
7 MANHOLE EA 2 $3,200 $6,400
8 HEADWALL EA 4 $50,000 $200,000
9 LANDSCAPING AC 8.1 $15,000 $121,500
Subtotal Construction $877,923
Construction Contingency 25% $219,481
Design 7% $76,818
Construction Admin 6% $65,844
Total Construction Costs $1,240,066
ROW Acquisition
:‘:ﬁe’: Location Area (AC) Take pisStF .cr:::tl
300-16-013F South side Western Canal just west of 19th Ave 4.3 Whole (vac) $3.00 $561,924
300-52-002W | Northeast corner of 19th Ave and Piedmont Rd (200'x50") 0.23 Part (vac) $3.00 $30,056
300-16-013U South side Western Canal west of 19th Ave 3.6 Whole (vac) $3.00 $470,448
8.1 $1,062,428
Total Construction Costs $1,240,066
Total ROW Acquisition Costs $1,062,428
Total Estimated Cost $2,302,494

1. Estimate does not include costs associated with street improvements, including common roadway drainage
catch basins and laterals. A large regional size catch basin inlet / lateral has been included at

19th Ave near Piedmont.

2. Estimate does not include future storm drain depicted as optional on Recommended Alternative 6

storm drain concept layout figure.
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Table 1H (Note: Table 1H corresponds to Table 7.1 in Section 7.1)

SOUTH PHOENIX / LAVEEN DRAINAGE IMPROVEMENT PROJECT ADDENDUM
COST ESTIMATE - FUTURE 27TH AVE / DOBBINS ROAD BASIN ALTERNATIVE 1

SPLDIP Addendum Report 08may13.doc

Estimated Construction Costs
Item No. Description Unit Quantity | Unit Price Cost
1 MISC REMOVALS - PVMT, CULVERTS, FENCE LS 1 $25,000 $25,000
2 CHANNEL GRADING CcY 2,777 $5 $13,885
3 DRAINAGE EXCAVATION (BASIN) CcY 164,798 $5 $823,988
4 PLAIN DUMPED RIPRAP, D50=6" cY 500 $60 $30,000
5 STABELIZED GRANITE MAINT ACCESS RD SY 2,881 $15 $43,215
6 5.5" AC PVMT @ 27TH AVE SD CROSSING SY 450 30 $13,500
7 4" AB BASE @ 27TH AVE SD CROSSING SY 450 8 $3,600
8 6" STBLZD SUB-G @ 27TH AVE SD CROSSING SY 450 $20 $9,000
9 SPECIAL STR @ 27th AVE CROSSING (3x48 in) EA 1 $120,000 $120,000
10 SPECIAL STR @ 27th AVE CROSSING (36in) EA 1 $30,000 $30,000
11 36" SD LF 570 $70 $39,900
12 42" SD LF 680 $80 $54,400
13 48" SD LF 2,430 $120 $291,600
14 54" SD LF 1,630 $160 $260,800
15 60" SD LF 2,290 $190 $435,100
16 66" SD LF 900 $220 $198,000
17 84" SD LF 80 $380 $30,400
18 96" SD LF 470 $500 $235,000
19 MANHOLE EA 24 $3,200 $76,800
20 CONCRETE CATCH BASIN EA 88 $5,000 $440,000
21 HEADWALL EA 4 $75,000 $300,000
22 LANDSCAPING AC 12.1 $15,000 $181,500
Subtotal Constrution $3,655,688
Construction Contingenc 25% $913,922
Design 7% $319,873
Construction Admin 6% $274,177
Total Construction Costs $5,163,659
ROW Acquisition
::':‘;' Location Area (AC) | Take pz:":F E‘::t'
304-91-105E Southwest corner Dobbins / 27th Ave 19.4 Part (vac) $2.00 $1,690,128
19.4 $1,690,128
Total Construction Costs $5,163,659
Total ROW Acquisition Costs $1,690,128
Total Estimated Cost $6,853,787

Notes:

1. Estimate includes the cost of the collector storm drain system, the future regional basin
and the outfall to the 27th / S Mtn Ave regional basin. Catch basins are assumed to be part of
street improvements. Pavement replacement assumes conventional trenching.

Page 18

. Estimate does not include R/'W cost from SRP or any R/'W other than basin parcel.




South Phoenix / Laveen Drainage Improvement Project Addendum
FCD 2011C008
May 2013

Section 2 — Base Regional Hydrology

2.1 — Base Regional Hydrology Overview

The original Laveen ADMS HEC-1 model prepared by HDR in 1996 and further updated by
URS in 2000 was reviewed and revised by Stanley Consultants as part of the South Phoenix /
Laveen Drainage Improvement Project (SP/LDIP) Addendum. Hydrologic revisions were
necessary to reflect changes that have occurred since the SP/LDIPA was completed in 1997.

The HEC-1 model assumes future completely developed land use conditions in the watershed
and generally includes the detention basins and storm drains that were part of the regional plan
at that time. Future land use was projected from the (then current) zoning and general plan for
the area. Onsite stormwater retention within developing sub-basins was reflected in the original
model based on future land use projections. It is unknown if there were any existing condition
(existing land use, without project) watershed models that were developed as part of the original
hydrology. Only future completely developed land use condition with project HEC-1 models
have been the focus of this addendum.

The original hydrology utilizes a 100-year, 24-hour storm as its basis. It is unknown if any other
storm durations or frequencies were performed in the original study. Only the 100-year, 24-hour
HEC-1 model has been the focus of this addendum.

All of the original regional hydrology is based on NOAA 2 rainfall data. Early in scoping, the
project team considered revising the hydrology based on NOAA 14 rainfall which was about 10%
lower than NOAA 2 but since so much had been invested in the original analysis using NOAA 2
and since a substantial portion of the regional system had already been constructed on that
basis, it was decided to stay with NOAA 2. Converting to NOAA 14 would also be a major
undertaking as it would involve revision to sub-basin times of concentrations and storage
coefficients and revisions to routing steps and other components of the HEC-1 model.

Stanley was provided two HEC-1 models at the beginning of the project. The most current and
hydrologically up-to-date model was the one URS used to analyze regional drainage for the
Baseline Road improvement plans and was documented in their Storm Drain Design report
dated May 1, 2000 in support of that project. Portions of that report including the main report
document are found in Appendix A on the CD inside the back cover of this report. The URS
HEC-1 model was only available in hard copy printout.

The other model provided to Stanley was an FCD version of an HDR model from the late 1990’s
which was provided in editable electronic format. Both models covered the overall South
Phoenix / Laveen area represented in Figure 2A on the next page as developed by HDR. Some
elements of the HEC-1 model go back to the models originated by consultant Cella Barr for the
Laveen ADMS which concluded in 1991.

SPLDIP Addendum Report 08may13.doc Page 19



From: HDR
South Phoenix/Laveen

v HEC-1 SUBAREA -
Drainage Improvement
BOUNDARY MAP [t vei'se
Submittal, Vol I:
Main Report
{ - |January 1997
§ g W %
g 4 N
LEGEND:
. — v ~o~ R
™ . NEV SUS-ANEA
'g‘_m@ i e DRAMAGE SUSIATA BOUMDAMY
; s % D7 5% 8P
= T welea
E s WA
] WA
PR 0 WOSA
A n wera
E \"E 8 7 wosa
SA27C Bl — e
< < :il 1 « - b
g =yl —
2 -E SAISC
e fg 0 i -
{E BR19C
BR27C = @
CBDE
SMAISC - =2
SMAISW
BR35CE * DRWCIC SM:ISE
DR2 < Fo'
DR35C £ \DRIC\ [Ele—issst
- 5 14 (7 OUNEARY M .& 2
) i _“ ok ":,,-.
MIA WC4A ", \SM3CH /(.,ek.-f’
t7
BM2 'f‘ ..vl;.'n. “\‘}‘g //
7 Lo DRW2C e M
WCI2A pos S i
l'.ﬁn = WC5A SMi /3\5\)
- s - ’
\. J - -
s WCBA -~ 4
-, & WESAN wena / SMIC /
v inQ° e ) i
R o swsm/ i
FOSD CONTREL
of
AAICOPA
CounTY
— FIGURE 4 MDR Enginesring, Inc.

Figure 2A




Revisions and updates to the model performed for this addendum include sub-basin data such
as boundary, flow path, Green and Ampt parameters and retention volume along with revisions
to routing reaches, hydrograph combinations, flow splits and level pool routing steps and
volume-divert steps (reflecting future onsite stormwater retention). The original HEC-1 model
was also revised at level pool hydrograph steps corresponding to the regional basins at 43™
Avenue and Baseline Road, 27" Avenue and South Mountain Avenue and at 27" Avenue and
Dobbins Road. The level pool routing step corresponding to the existing regional detention
basin in South Mountain Regional Park was also updated.

The two HEC-1 models provided to Stanley had essentially the same sub-basin hydrograph
steps but differed in other ways, including a difference in model branching structure. Stanley
edited the electronic input file that was provided to essentially re-create the HEC-1 model in the
URS Baseline Road storm drain design report. However, Stanley’s re-created model still
followed the same branching structure as the FCDMC electronic version that had been provided.
When completed, Stanley’s re-created model was run and the output checked against the output
in the URS report to verify it produced the same results.

The branching structure of the initial model Stanley re-created was later changed (by Stanley) to
match the same sequence and structure found in the URS model from 2000. All revisions made
by Stanley subsequent to that related to items described on the first page of this section have
been documented in the model input file by notes starting with “Stanley:”.

For the most part, revisions made by Stanley to HEC-1 sub-basin boundaries reflect physical
changes that have occurred in the watershed due to land development and other improvements
in the past 10 — 15 years. Revisions to Green and Ampt parameters and onsite retention reflect
both physical changes that have already occurred but have also been revised to better reflect
what is anticipated to occur due to future land development.

Revisions to routing reaches have also been made reflecting both physical improvements that
have already taken place and revisions that the project team felt better reflect either existing
conditions or conditions more consistent with anticipated future drainage infrastructure. Some
revisions to hydrograph combinations and other minor revisions to the model structure were
necessitated in the process.

A level pool hydrograph step representing the 43™ Avenue and Baseline Road regional basin
was added to the new Stanley base HEC-1 model. Preliminary hydrology and hydraulics
related to that basin had been developed independently by FCDMC engineering staff.
However, there had not been a level pool routing step reflecting the 43 Avenue basin in either
the previous HDR or URS HEC-1 models.

The 27" Avenue and South Mountain Avenue regional basin was also revised in the new
Stanley base HEC-1. New elevation-storage-discharge data was developed for that basin
based on Stanley’s new layouts which were developed in support of the initial South Phoenix
Two Basins Project design phase. The flow split step in the URS model representing the
junction / diversion structure in the Baseline Road storm drain at 27" Avenue was eliminated
and the HEC-1 model structure was reconfigured.

The 27" Avenue basin then behaved the same way in the new base HEC-1 model as what is
represented in Table 7 of URS’ Baseline Road storm drain design report from 2000. That is, it
receives a total combined inflow from the Baseline Road storm drain, local direct surface flow
from the south and southeast and flow from the future 27" Avenue storm drain (from the south).
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The basin outlet corresponds to the 54” diameter orifice plate in the Baseline Road storm drain
junction / diversion structure at 27" Avenue.

As part of the re-creation and update process leading to the project “base” HEC-1 model, Stanley
prepared graphic figures to document the effort. These figures were created from GIS data
provided by FCDMC and primarily focused on the sub-basins that are tributary to Baseline Road
in the upper watershed. Figure 2B on the next page incorporates the older South Phoenix /
Laveen Drainage Improvement Project sub-basin limits from the late 1990’s with aerial
photography from 1996 as the basis for revisions related to changes in drainage pattern due to
land development.

Sub-basins contributing to the future 27" Avenue and Dobbins Road basin that were revised
include WC2A, WC3A, WC4A, DR27C and DR35C. Sub-basins WC4A and WC2A were revised
and WC3A was eliminated. Stanley revised sub-basin DR27C by splitting it into three sub-
basins, DR27CS, DR27CW and DR27CN, to better reflect land development improvements and
the Western Canal Lateral. Sub-basin DR35C was split into DR35CE and DR35CW to better
reflect that portion of the sub-basin that would contribute to the future regional basin. The above
revisions were also necessitated due to the location of the future regional basin having been
moved to the southwest corner of 27" Avenue and Dobbins Road. This subject is covered in
more detail in Section 7 of this report.
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Generally, sub-basins between Baseline Road and Dobbins Road from 19™ Avenue to 35"
Avenue were updated to account for existing and anticipated land use. The primary sub-basins
involved include BR27N, BR35CW, and BR35C1. These updates included modifying the percent
impervious area and initial abstraction values and the 100-year, 2-hour retention volumes. The
sub-basin boundary between BR27S and BR27N was revised to better reflect existing condition.

Sub-basins BR27S, SMA15W, DRWC1C, and SMA19C which contribute runoff to the proposed
27" Avenue and South Mountain Avenue regional basin were updated. Sub-basin boundaries
were revised for BR27S, DRWC1C and SMA15W. New sub-basin SMA7W was introduced in
the area previously covered by sub-basin SMA15W. Sub-basin DRWC1C now corresponds to
the area covered by the future City of Phoenix water treatment plant and existing fire station.
The water treatment plant is covered in more detail in Section 4.4 of this report. Updates to sub-
basin SMA19C included updates to land use based on development that has occurred and 100-
year, 2-hour retention values.

Flow that was previously routed from approximately 15" Avenue west along South Mountain
Avenue was revised and is now routed to the southwest along the Western canal through sub-
basin DRWC1C to computation point CWC1CS, which is located at Dobbins Road just east of
the Western Canal. This better reflects existing conditions and the Western Canal flood zone as
discussed in Section 4.3 of this report. The flow split at 7" Avenue and Dobbins Road was also
revised based on field survey and hydraulic analysis to better reflect existing surface flow
hydraulics at the intersection and the residential subdivision improvements that have been
constructed north and west of the intersection subsequent to the original HDR / URS models.

Two-foot contour topographic mapping dated July 1, 1990 (1929 vertical datum), soil and future
land use information provided by FCDMC served as the basis for development of Green and
Ampt loss and Clark unit hydrograph parameters in accordance with current procedures outlined
in the FCDMC Hydrology Manual. Subdivision development drainage improvement plans and
drainage reports, where available, were also used to estimate existing retention volumes. In
sub-basin BR27N where the 27" Avenue and South Mountain Avenue regional basin is located,
the basin itself is reflected in the total area of sub-basin BR27N but it is accounted for as
providing retention for all of the 100-year, 24-hour rain that would fall directly on it.

Upon review of past hydrology models and documentation, Stanley developed an initial list of
potential hydrologic anomalies that had been found in previous HEC-1 models. Some of these
items related to the regional hydrology. It was anticipated that resolution could affect the base
HEC-1 model and its peak discharges and peak times. It was also a concern that some of these
anomalies might affect the performance of regional alternative drainage and flood control
improvements that were conceptualized in prior studies. And finally, some of the anomalies were
very minor and would not affect hydrology but were simple documentation issues like missing or
misplaced notes on exhibits or other such elements.

The initial anomalies were reviewed and appropriate revisions were made to Stanley’s base
HEC-1 model. These revisions involved the following: HEC-1 routing reach RRB27C; the
diversion flow note on one of the URS HEC-1 exhibits; the diversion and routing steps related to
Baseline Road from 7" Avenue to 19" Avenue; the 27" Avenue and South Mountain Avenue
basin storage routing mentioned previously and its location relative to Inflow; various minor sub-
basin area discrepancies and adjustments to routing time steps. A more complete list and
description of the initial hydrologic anomalies is included in Appendix A of this report. As
mentioned, notes describing revisions are found in the various Stanley HEC-1 models.
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2.2 — Revisions to Base Regional Hydrology - General Approach and Methods
Revisions were made to the HEC-1 model in response to review comments received covering
the initial hydrology and hydraulics report submittals for the South Phoenix / Laveen Drainage
Improvement Project Addendum and also related to the update in model steps in the area
around 27" Avenue and Dobbins, the area along Baseline Road between 19" Avenue and 35"
Avenue and the area in the vicinity of 7" Avenue and Dobbins Road. The following general
methodology was applied related to the regional hydrology base model revisions.

> Physical parameters such as revised sub-basin areas, length of the longest hydraulic
flow path and watercourse slope were estimated using GIS software and 2 ft to 10 ft
contours provided by the FCDMC GIS department.

» Estimated watercourse slope was adjusted using Figure 5.4 in ‘Drainage Design Manual
for Maricopa County, Hydrology 2009’

> Resistance coefficient (K,) was selected for revised sub-basins, where applicable, using
Table 5.3 in ‘Design Manual for Maricopa County, Hydrology 2009’

» Rainfall losses were estimated using the Green and Ampt infiltration equation. The
analysis with this method uses soil data with XKSAT values in the Soils.shp file provided
by FCDMC (Soil book 651 for Maricopa County, Arizona, Central Part).

» FCD procedure for aerially averaging Green and Ampt parameter values with equation
4.4 in ‘Design Manual for Maricopa County, Hydrology 2009’ was used to estimate
XKSAT (see Table 4).

Wetting front capillary suction (PSIF) and volumetric soil moisture deficit (DTHETA) at
the start of rainfall were selected from Figure 4.3 using XKSAT values prior to adjusting
for vegetation cover (see Table 4 in Appendix A). The DTHETA (Dry) graph was used.

» Representative land use in Maricopa County is based on Landuse.shp provided by FCD
and 2011 aerial photography (see Table 5 in Appendix A). Table 4.2 in ‘Design Manual
for Maricopa County, Hydrology 2009’ was used to estimate IA, RTIMP, and percent
vegetation cover. Judgment was employed on a case by case basis to reflect current
percent vegetation and RTIMP.

» FCD procedure for adjusting XKSAT for vegetation cover was used to estimate
vegetation correction factor (see Table 4 in Appendix A).

» Time of concentration (T¢) and storage coefficient (R) were estimated based on
‘Drainage Design Manual for Maricopa County, Hydrology 2009’ equations 5.5 and 5.8
respectively. T¢ was computed as a function of the average rainfall excess intensity
found upon initial HEC-1 run with T¢ and R set to zero.

> Retention volume was computed based on methodology found in excel file phxflu.xls
provided by FCDMC. Retention volume is estimated using the following equation:
V = AiC

» Routing steps (NSTPS) were estimated using equation 7.1 in ‘Design Manual for
Maricopa County, Hydrology 2009’
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Tables, figures, HEC-1 output and other supporting data for this section are found in Appendix A
of this report. In addition to what is described above, Stanley increased the number of
computational time steps in HEC-1 models from 300 to 600 to better reflect the extended nature
of receding hydrograph limbs associated with regional detention basins. Stanley left the original
computation time step of 5 minutes as it was in the original South Phoenix / Laveen model.

Figure 2C on the following page illustrates the Baseline Road sub-basins circa 2000 with a 2011
aerial photo as backdrop.
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Figure 2D - Baseline Road Design Discharges Circa 2000

Figure 2D above illustrates design discharges for the Baseline Road storm drain, 43™ Avenue
storm drain and the regional detention basins at 43 Avenue and Baseline Road and at 27"
Avenue and South Mountain Avenue based on cumulative documentation through the year 2000.

Figures 2E, 2F and 2G on the following pages illustrate the various revisions to sub-basin
boundaries and flow paths made by Stanley, the soils data that was used to update Green and
Ampt parameters and the resulting discharges and peak times from Stanley’s updated base
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