Revision and Update History

October 2011: Original Report
March 2012: This report was updated to reflect the high end densities of the proposed land uses

within the Community Development Plan
August 2014: This report was updated to remove Offsite Area #5 from the sewer system, as this

area is now being served by the Ray Road sewer line.
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1.0 Introduction

The Pacific Proving Grounds North (PPGN) is generally located east of Ellsworth Road,
north of the future State Route 24 (previously referred to as SR 802), south of the Ray
Road alignment, and west of Signal Butte Road (See Exhibit |: Vicinity Map). An updated
ALTA Survey was prepared by Rosendahl Millet & Associates dated January |7, 2011
(Exhibit 2). The ALTA survey shows two separate parcels described as Area | with an
area of 456.6 acres and Area 2 with an area of 105.7 acres. The scope of this report will
deal with the development of a portion of Area | only and will be called the PPGN site
throughout the balance of this report. The entitlements for Area 2 will be accomplished
under a separate submittal in the future.

The PPGN site is located in portions of Sections 26, 27, 34 and 35 in the Township |
South, Range 7 East of the Gila & Salt River Base and Meridian in Maricopa County,
Arizona.

The PPGN site is within the southern portion of the original General Motors Proving
Grounds. The northern portion of the GM Proving Grounds is owned by DMB
Associates, Inc. who refers to their project as Mesa Proving Grounds (now referred to
as “Eastmark’). See Exhibit 3 for the latest DMB Mesa Proving Grounds Master Sewer
Exhibit at Full Build Out. The Phoenix Mesa Gateway Airport is located on the west side
of Ellsworth Road and this regional area of Mesa is known as the Mesa Gateway Area. A
Strategic Development Plan for Mesa Gateway has been prepared by the City of Mesa
and was adopted by Resolution No. 9425 on December 8, 2008.

Revised Report Summary

This report has been revised (August 2014) to reflect the modifications made to
the Eastmark Master Sewer Report (Prepared by Wood Patel & Assoc, Inc,,
dated 1/15/2014). Offsite 5, known as SB105 and as shown in Exhibit 10, is now
accommodated through the sewer main installed as part of the Eastmark DU
8&9 construction. As a result, Offsite 5 was removed from the sewer demand
(Exhibit 8) and pipe capacity (Exhibit 9) calculations of this report. The following
portions of this report have been updated:

e Section 5 Sewer System Design Criteria — the sentence discussing Offsite 5

e Exhibit 3 — Master Sewer Exhibit, Full Build Out Conditions of Mesa Proving
Grounds (Revised 1/15/2014)

e Exhibit 8 — Sewer Demands — Average Day

e Exhibit 9 — Peak Daily Sewer Flows (Wet Weather) and Pipe Capacity Using
Manning’s Equation

e Exhibit 10 — Master Sewer Exhibit



2.0 Master Sewer Report Scope

The PPGN will be a Community Development Plan (CDP) and will consist of individual
Development Units (DU). This Master Sewer Report will consider the design for the
build out of the CDP. This Master Sewer Report is an overall view of both the PPGN
and upstream properties, and is intended to size sewer lines accordingly. Each DU will
be required to prepare its own Master Sewer Plan to address final densities and layouts
specific to that particular Development Unit Plan (DUP).

This report does not address how the site will be phased as there are many factors that
will shape the phasing and development of this area. In some cases, a phase of
development may require extension of facilities outside or beyond that phase of
construction. Phasing of sewer improvements will be addressed with each DUP and/or
Preliminary Plat.

3.0 City of Mesa Sewer Master Plan

The PPGN falls within the Gateway Area Sewer Improvements Master Plan (GASIMP).
The GASIMP dated January 2009 covers several sewer basins, including the Elliot Road,
Warner Road, Ray Road, Williams Field Road, and Pecos Road Sewer Basins. The PPGN
falls into the Williams Field Road Sewer Basin.

3.1 Current Williams Field Road Sewer Basin Plan

The current plan for the Williams Field Road Sewer Basin as described in the
GASIMP is to extend a 21” sewer trunk line from the intersection of Ray Road and
Ellsworth Road south to Williams Field Road where it would turn to the east and
reduce to an |8” trunk line. Ultimately it would downsize to a 12” line and pick up
outfall from properties as far east as Meridian Road. Flow collected in the Williams
Field Road Sewer Basin would merge with the Ray Road Basin (at the intersection
of Ray Road and Ellsworth Road) and be conveyed west along Ray Road to the East
Mesa Interceptor that eventually discharges into the Greenfield Water Reclamation
Plant. The Ray Road sewer line, and other downstream lines, have been sized
considering the development of the Williams Field Road Sewer Basin.

Refer to Exhibit 5, City of Mesa Gateway Master Sewer Improvements for existing
and proposed sewer lines regarding the following sewer line discussions in this
report. All of the public sewer lines will be owned and maintained by the City after
completion of construction.

The City has recently indicated that the Williams Field Road sewer cannot be
routed as shown on the GASIMP. An Arizona Department of Transportation
(ADOT) box culvert is being constructed at Ellsworth Road and Ray Road. Due to



the culvert’s depth, the 21” Ellsworth line cannot be built to the South. The
GASIMP will have to be revised to account for this feature.

3.2 Proposed Williams Field Road Sewer Basin Plan

It is proposed that the Williams Field Road Sewer Basin be modified to exclude all
areas south or west of the proposed SR 24 Freeway. Therefore, it is proposed that
the trunk line to service this modified basin be routed through the roadways
proposed within PPGN. The proposed trunk line would then be routed in Williams
Field Road east of Crismon Road. Final alignments for sewer lines will ultimately
depend on both the final land plan, as well as the phasing of construction. The DUP
for each unit will address any changes as proposed in this report.

The Current Williams Field Sewer basin was defined in the DMB Mesa Proving
Grounds Master Sewer Report as shown in Exhibit 3. This basin has been
highlighted and overlaid onto the GASIMP in Exhibit 6. This basin’s area was slated
to serve [,935% acres. The 189+ acres occupied by the proposed SR 24 right-of-
way, the proposed internal parks, and the proposed internal street rights-of-way for
the PPGN, was removed from the service acreage. Due to the realignment of the
trunk line discussed above, and the alignment of SR 24 bisecting the original basin,
the basin is redefined to serve an area of 1,330% acres as shown in Exhibit 7. The
City of Mesa should evaluate the 416 acres that lie south or west of the proposed
SR 24 Freeway to determine whether it can be added back into the Williams Field
basin with sewer stubs beneath the SR 24 alignment or be reassigned to the Pecos
Road Basin.

4.0 Existing Conditions

Sewer service for the PPGN property will be provided by the recently constructed Ray
Road sewer (west of Ellsworth Road) per the GASIMP. Note that the GASIMP shows
the Ray Road sewer as ‘future’, but it was constructed after the date of the report and
exhibit.

The City of Mesa has a design project that is in the beginning stages of construction at
the time of this report that will extend sewer south from the intersection of Ellsworth
Road and Ray Road. This proposed sewer will run south in Ellsworth Road along the
entire frontage of the project. The proposed line is a 21” with 21” stubs at the northern
most and southern most ends of the PPGN frontage along Ellsworth Road. There is also
a proposed manhole that is located approximately five feet north of the centerline of
the main entry into PPGN.



Between Ellsworth Road and Signal Butte Road the Ray Road alignment has an existing
21” PVC sewer line that transitions to an |18” sewer line. This line connects into the
now existing Ray Road sewer line. There is also several thousand feet of 12” sewer line
extending north from Ray Road along Signal Butte Road.

Williams Field Road has no existing sewer.

Mountain Road has an existing 12” PVC sewer line located 19’ east of the centerline.
This sewer line could serve as a likely sewer outfall for the eastern portions of the
Williams Field Road Basin if phasing requires. Further investigation and study is needed
to confirm that adequate depth is available.

5.0 Sewer System Design Criteria

The calculations of sewer flows and pipe sizing in this report are based on system design
criteria in the City of Mesa Engineering Design Standards dated 2009, as well as Title 18,
Chapter 9 of the Arizona Administrative Code, and regionally accepted design
standards.

Average daily sewer use was estimated as outlined in Section 411 of the City of Mesa
Engineering Design Standards. Land uses were modeled based on the proposed PPGN
land uses and the City of Mesa General Plan for areas outside of the PPGN project area.

Sewer design criteria for Modeled Land Use can be found in Exhibit 8. The total of
calculated average day sewer flow is 1.07 million gallons per day (MGD).

A peaking factor was applied to the average daily sewer flows as outlined in Section 41 |
of the City of Mesa Engineering Design Standards. A peaking factor of 3.0 was applied to
all flows less than 1.0 MGD and a peaking factor of 2.5 was applied to flows between 1.0
and 10.0 MGD. It is our understanding that this peaking factor accounts for peak usage
and wet weather flows. The total calculated peak sewer flow at the point of discharge
into the existing City of Mesa sewer facilities is 2.7 MGD.

6.0 Proposed Sewer System

The proposed sewer system has been preliminarily designed based on the most current
master plan and the peak demands as described above. The PPGN build-out peak flows
and pipe sizing calculations are found in Exhibit 9. The proposed sewer system has been
designed to connect into a proposed manhole is being constructed with a current City
of Mesa utility extension project.

The preliminary design shows that the main sewer trunk lines are 217, 18”7, 15”, 12” and
10”. Pipe size was determined by two thirds flow depth in the proposed pipes. The



alignment of these sewer trunk lines are shown on the Master Sewer Exhibit located in
Exhibit 10. Minimum slopes of these trunk lines are as follows:

Proposed Minimum Sewer Slopes

21” Trunk Lines 0.0012 ft/ft

I8” Trunk Lines 0.0016 ft/ft

I5” Trunk Lines 0.0028 ft/ft

[2” Trunk Lines 0.0028 ft/ft

10” Trunk Lines 0.0042 ft/ft
These slopes are greater than the minimum required by ADEQ. The slope of the sewer
lines is enhanced because of the natural ground slope. At the sewer connection at the

intersection of Ray Road and Ellsworth Road, there is approximately 18’ of cover over
the existing stub. The trunk line terminates at the southwest corner of the area labeled
“Offsite 8” with approximately |16’ of cover. The natural ground in this area slopes to
the southwest at approximately 0.60%. Considering these two factors, this preliminary
design provides adequate sewer depth for the most upstream users in the Williams Field
Road Sewer Basin.

Any phasing of development will require the construction of final pipe sizing as
calculated in this report and each DU will conduct a Master Sewer Report for its
internal flows and pipe sizing. The Williams Field Road sewer line will be sized for all
upstream properties, burdening downstream properties with over-sized sewer lines
until full build out. However, downstream properties may be eligible for pay backs as
upstream users connect to this line.

7.0 Conclusion

This Master Sewer Report has analyzed the design for the build out of the CDP.
Conceptual peak usage demands have been estimated and the sewer trunk lines have
been sized based on these estimates. This report represents a change to the current
City of Mesa Sewer Master Plan to account for the future SR 24 Freeway and the
proposed PPGN site.

This report has addressed PPGN as a whole; however, each DU will be required to
prepare its own Master Sewer Plan to address final densities and layouts specific to that
particular Development Unit Plan (DUP).

This report does not address how the site will be phased as there are many factors that
will shape the phasing and development of this area. In some cases, a phase of
development may require extension of facilities outside or beyond that phase of
construction. Phasing of sewer improvements will be addressed with each DUP.
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EXHIBIT |

VICINITY MAP
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EXHIBIT 2

ALTA SURVEY
























EXHIBIT 3

DMB MESA PROVING GROUNDS MASTER SEWER EXHIBIT
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EXHIBIT 4

PACIFIC PROVING GROUNDS CONCEPTUAL FRAMEWORK PLAN
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EXHIBIT 5

CITY OF MESA GATEWAY AREA SEWER IMPROVEMENTS MASTER
PLAN
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EXHIBIT 6

EXISTING WILLIAMS FIELD SEWER BASIN
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EXHIBIT 7

ADJUSTED WILLIAMS FIELD SEWER BASIN
and

ALTERNATE WILLIAMS FIELD ROAD SEWER ALIGNMENT
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EXHIBIT 8

UNIT SEWER DEMANDS — AVERAGE DAY
SEWER DEMANDS — AVERAGE DAY



Unit Sewer Demands - Average Day

Project: Pacific Proving Grounds North - Master Sewer Study
Prepared by: John McGhee, PE Date: 7/30/2014
*Summary of City of Mesa Design Criteria
C.O.M. .L.and' Popula.tion Units Unit Demand Ig:egn'\éld Assumed Description
Use Classification Density (GPD/AC) D.U./Ac
D.U./Ac
BP 8 empl/ac 54 N/A N/A Business Park
Com 14 empl/ac 54 N/A N/A Commercial
EDU 15 empl/ac 54 N/A N/A Educational
ER 3 per d.u. 80 1-2 15 Low Density Residential
Gl 15 empl/ac 54 N/A N/A General Industrial
HDR 1.7 per d.u. 80 15+ 20 High Density Residential
LDR 3 per d.u. 80 2-4 3 Medium Density Residential
LI 7 empl/ac 54 N/A N/A Light Industrial
LMDR 3.2 per d.u. 80 4-6 5 Medium Density Residential
MDR 2.7 per d.u. 80 6-10 8 Medium Density Residential
MHDR 2 per d.u. 80 10-15 125 High Density Residential
MUR 1.7 per d.u. 80 N/A 12.5 Mixed Use Residential




Sewer Demands - Average Day

Project: Pacific Proving Grounds North - Master Sewer Study
Prepared by: John McGhee, PE Date: 8/18/2014
PPGN Residential Parcels Other PPGN Parcels and Offsite Areas Average Day Demands
. Unit C.O.M. . Unit Average Average
Parcel ID AssDquJned P%F;L:;ltl;n Demand | Land Use ’?;g?:; PODF::]':;;m Units Demand ADslsJu;n:éi Day Flgw Day Flgw
e (GPD/DU) Class (GPD) e (GPD) (MGD)
DU1-A Com 10.8 14.0 empl/ac 54 N/A 8,165 0.008
DU1-B Com 4.3 14.0 empl/ac 54 N/A 3,251 0.003
DU1-C Com 15.3 14.0 empl/ac 54 N/A 11,567 0.012
DU1-D 458 17 80 62,288 0.062
DU2-A 129 2.7 80 27,821 0.028
DU2-B 130 2.7 80 28,166 0.028
DU2-C 136 2.7 80 29,376 0.029
DU2-D 122 2.7 80 26,438 0.026
DU2-E 163 2.7 80 35,251 0.035
DU2-F 190 2.7 80 40,954 0.041
DU2-G 200 2.7 80 43,200 0.043
DU2-H 124 2.7 80 26,784 0.027
DU2-I 130 2.7 80 28,166 0.028
DU2-J 193 2.7 80 41,645 0.042
DU2-K 146 2.7 80 31,622 0.032
DU2-L EDU 12.1 15.0 empl/ac 54 N/A 9,801 0.010
DU2-M 238 2.7 80 51,322 0.051
DU2-N 136 2.7 80 29,376 0.029
DU2-O 126 2.7 80 27,302 0.027
DU2-P Com 9.4 14.0 empl/ac 54 N/A 7,106 0.007
DU3-A Com 16.1 14.0 empl/ac 54 N/A 12,172 0.012
DU4-A Com 7.7 14.0 empl/ac 54 N/A 5,821 0.006
DU4-B 74 2.7 80 16,070 0.016
DU4-C 187 2.7 80 40,435 0.040
DU4-D 193 2.7 80 41,645 0.042
DU4-E 166 2.7 80 35,942 0.036
DUS-A COM 16.2 14.0 empl/ac 54 N/A 12,247 0.012
Offsite 1 LI 89.9 7.0 empl/ac 54 N/A 33,982 0.034
Offsite 2 LI 68.8 7.0 emp/ac 54 N/A 26,006 0.026
Offsite 3 LI 110.7 7.0 empl/ac 54 N/A 41,845 0.042
Offsite 4 Gl 100.2 15.0 empl/ac 54 N/A 81,162 0.081
Offsite 5 @ LDR 105.9 3.0 per d.u. 80 3.0 0 0.000
Offsite 6 LDR 53.0 3.0 per d.u. 80 3.0 38,160 0.038
Offsite 7 ER 158.7 3.0 per d.u. 80 15 57,132 0.057
Offsite 8 ER 158.9 3.0 per d.u. 80 15 57,204 0.057
Total 1,069,426 1.07

() Areas have been reduced from those in the the Land Use Budget to account for right of way and open space areas

@ Offsite 5, which includes SBI05, has been removed from this study. The Eastmark Master Sewer report (Prepared by Wood Patel & Assoc., Inc., dated

1/15/2014) was revised to capture Offsite 5, which is now sewered to the Ray Road sewerline.




EXHIBIT 9

PEAK DAILY SEWER FLOWS AND PIPE CAPACITY



Peak Daily Sewer Flows (Wet Weather) and Pipe Capacity Using Manning's Equation

Project: Pacific Proving Grounds North - Master Sewer Study
Prepared by: John McGhee, PE Date: 8/18/2014
Sewer Pipe Information Flow Information Peak Demand Information Full Flow Check Non-Pressurized Flow Calculations
st?epa;m 3?9\/::1; Length DiaPrir?:ter Upstream Downstream Slope Manning's M:r?r?(t)rleealgi]m Ucpc:s\;reer;r:"l Additional Contributing Parcels Esg?rgglizng;”y CDL;T; II‘;jlltci)\\lf:/3 Peaking Dz:;ﬁd Deprflaaﬁd Dz:;ﬁd Eual:ozlc?g Pressurized Thflec:\?v o D?:rl)g\:v()f Percent Full| Area Oi Flow Pe\r/ivn?tetg: of VelFol((:)i\:vy o
Node | Node (® (in) Invert Invert (i) | Roughness|™c\o aion | Manhole (g'g‘g) cpp) | Fa" | (Gpp) (MGD) (cfs) (cfs) Flow? (rad) ) (d/D) () flow (ft) (fps)

21 20 2657 10 1429.38 1418.22 0.0042 0.013 1448.62 20.1 Offsite 7, 8 114,336 114,336 3.0 343,008 0.343 0.531 1.42 NO 2.83 0.35 42% 0.2193 1.180 2.42
20 19 874 10 1418.12 1414.45 0.0042 0.013 1446.55 29.3 Offsite 6 38,160 152,496 3.0 457,488 0.457 0.708 1.42 NO 3.13 0.42 50% 0.2715 1.306 2.61
19 18 1756 15 1414.03 1409.11 0.0028 0.013 1441.91 29.1 Offsite 4 ** 81,162 233,658 3.0 700,974 0.701 1.085 3.43 NO 2.68 0.48 39% 0.4378 1.677 2.48
18 17 1341 15 1409.01 1405.26 0.0028 0.013 1431.83 24.1 Offsite 3 41,845 275,503 3.0 826,508 0.827 1.279 3.43 NO 2.83 0.53 42% 0.4939 1.770 2.59
17 16 1233 15 1405.16 1401.71 0.0028 0.013 1426.44 225 Offsite 2 26,006 301,509 3.0 904,527 0.905 1.400 3.43 NO 2.92 0.56 44% 0.5278 1.826 2.65
16 15 987 15 1401.61 1398.84 0.0028 0.013 1421.99 21.6 301,509 3.0 904,527 0.905 1.400 3.43 NO 2.92 0.56 44% 0.5278 1.826 2.65
15 14 910 15 1398.74 1396.19 0.0028 0.013 1417.41 19.9 Offsite 1 33,982 335,491 3.0 1,006,474 1.006 1.557 3.43 NO 3.03 0.59 47% 0.5713 1.896 2.73
14 13 697 15 1396.09 1394.14 0.0028 0.013 1413.24 18.4 DUS5-A 12,247 347,738 3.0 1,043,215 1.043 1.614 3.43 NO 3.07 0.60 48% 0.5867 1.920 2.75
13 12 1320 15 1394.04 1391.93 0.0016 0.013 1404 11.2 DU2-P, DU3-A, DU4-A, DU4-B, DU4-E 77,112 424,850 3.0 1,274,551 1.275 1.972 2.59 NO 3.76 0.82 65% 0.8487 2.352 2.32
12 11 1320 18 1391.68 1389.57 0.0016 0.013 1411.82 21.6 DU2-K, DU2-N, DU2-O, DU4-C, DU4-D 170,381 595,231 3.0 1,785,694 1.786 2.763 4.21 NO 3.51 0.89 59% 1.0864 2.630 2.54
11 10 1068 18 1389.47 1387.76 0.0016 0.013 1406.37 18.4 DuU2-J, DU2-L, DU2-M 102,767 697,999 3.0 2,093,996 2.094 3.240 4.21 NO 3.78 0.99 66% 1.2322 2.837 2.63
10 9 1037 18 1387.66 1385.86 0.0017 0.013 1408.55 22.4 DU2-F, DU2-G 84,154 782,152 3.0 2,346,457 2.346 3.631 4.39 NO 3.94 1.04 67% 1.3082 2.953 2.78
9 8 638 21 1385.61 1383.98 0.0026 0.013 1411.75 27.9 DU2-E, DU2-H 62,035 844,187 3.0 2,532,562 2.533 3.918 8.03 NO 3.11 0.86 49% 1.1808 2.724 3.32
8 7 678 21 1383.98 1382.45 0.0023 0.013 1410.69 28.5 DU2-D, DU2-I 54,605 898,792 3.0 2,696,377 2.696 4.172 7.55 NO 3.27 0.93 53% 1.2972 2.857 3.22
7 6 690 21 1382.45 1380.91 0.0022 0.013 1408.05 27.3 DU2-A, DU2-C 57,197 955,989 3.0 2,867,967 2.868 4.437 7.51 NO 3.35 0.97 55% 1.3651 2.935 3.25
6 5 677 21 1380.91 1380.02 0.0013 0.013 1403.67 24.5 DU2-B 28,166 984,155 3.0 2,952,466 2.952 4.568 5.76 NO 3.85 1.18 67% 1.7198 3.365 2.66
5 4 817 21 1380.02 1378.96 0.0013 0.013 1400.54 22.3 DU1-D 62,288 1,046,443 25 2,616,109 2.616 4.048 5.72 NO 3.63 1.09 62% 1.5689 3.176 2.58
4 3 567 21 1378.96 1377.67 0.0023 0.013 1399.99 22.8 1,046,443 2.5 2,616,109 2.616 4.048 7.58 NO 3.22 0.91 52% 1.2640 2.819 3.20
3 2 615 21 1377.67 1376.79 0.0014 0.013 1398.37 22.4 DU1-C 11,567 1,058,010 2.5 2,645,026 2.645 4.092 6.01 NO 3.57 1.06 61% 1.5228 3.120 2.69
2 1 564 21 1376.79 1375.67 0.0020 0.013 1392.75 17.7 DU1-A, DU1-B 11,416 1,069,426 2.5 2,673,565 2.674 4.137 7.08 NO 3.34 0.96 55% 1.3530 2.921 3.06

Notes:

** Offsite 5, which includes SB105, has been removed from this study. The Eastmark Master Sewer report (Prepared by Wood Patel & Assoc., Inc., dated 1/15/2014) was revised to capture Offsite 5, which is now sewered to the Ray Road sewerline.

(1) Highlighed Cell - The removal of Offsite 5 (SB105) reduces the size of the ‘Node 9 - Node 10' length from 21 inches to 18 inches.

(2) Slopes and lengths updated to match DU2 Phase 1 Layout / Pre-Plat (Notes 1 to 10)
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