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1.0 INTRODUCTION

The National Gypsum Facility is a proposed industrial operation near the City of Eloy on a
property of approximately 120 Acres. The site is located within an area bound by Interstate 10
to the south, the La Palma Road alighment to the east, the Union Pacific Railroad (UPRR) to the
north, and Sunshine Boulevard to the west. By legal description, the property is located in
Section 8 of Township 8 South, Range 8 East of the Gila and Salt River Meridian in the City of
Eloy, Arizona. See the vicinity map on the following page.

This final drainage report will describe drainage characteristics for the proposed improvements
associated with the National Gypsum Facility. Design parameters from the City of Eloy and
Pinal County have been applied to examine the drainage conditions. Calculations have been
performed to analyze off-site hydrology, on-site drainage (pre-and-post development), and
retention volumes.
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2.0 AREA EXISTING DRAINAGE CHARACTERISTICS

Existing Regional Offsite Drainage

The region around Eloy, Arizona is characterized by relatively flat agricultural land that
receives storm event runoff from steeper terrain several miles away. Runoff is generated by
the Picacho Range, Picacho Peak, and watershed areas as distant as the Tortolita Mountain
Range. In close proximity to the Eloy area are notable watercourses. The McClellan Wash
approaches Eloy from the East, north of I-10. The Santa Cruz Wash approaches Eloy from
the south, essentially terminating into agricultural fields several miles south of Eloy in the
area called the “Santa Cruz Flats”. Recent storm events have revealed the tendency for
Santa Cruz runoff to divert to the Greene’s Canal affecting other parts of northwestern
Pinal County. Lastly, there is an unnamed wash between the Santa Cruz and I-10 that
produces discharge to the area south of the proposed National Gypsum facility in the
vicinity of |-10 and La Palma. It is this watercourse that is the focus of this investigation.

Refer to Appendix B, Regional Drainage Map for a graphical delineation of the various
basin areas that affect the region near Eloy. This Regional Drainage Map comes from a
source cited for the benefit of this report, “Hydrologic Modeling Report for Picacho Peak
Watersheds and Santa Cruz River Town of Eloy and Pinal County, Arizona” by CMG
Drainage Engineering, Inc,, hereafter referred to as the “CMG Report”. The relation held
between the development of the National Gypsum facility and the CMG Report is an
analysis performed on the named watersheds, C-1 (Tortolita Tributary) and E-I (Picacho
Tributary) each of which contributes discharge to the unnamed wash in the vicinity of
Interstate 10 and La Palma in Eloy. Without additional analysis on the hydrologic modeling
from the CMG Report, this report accepts the 100-year discharge rate from the CMG
Report near |-10 and La Palma of 4,991 cfs. Refer to Appendix B.

Design Storm

The design storm for analysis is the 100-year, 6-hour storm event. The calculated 4,991 cfs
is a 100-year, 6-hour flowrate. The 6-hour event accounts for the peak flows for the areas
delineated where the peak flow is the attribute of greatest interest. The 6-hour event
better relates the peak discharge than other storm events, better particularly than the 24-
hour event which offers volume or duration measurements for a watershed. When
drainage facilities are to be constructed based on peak flow, as is the case with the National
Gypsum site, the 100-year, 6-hour storm event is the more appropriate design event to
evaluate.

Offsite Drainage Impacts to the National Gypsum Site

The primary analysis of the Regional Offsite Drainage as it affects the National Gypsum Site
is the result of the 4,991 cfs impacting the area near I-10 and La Palma and the dynamic this
has on the drainage facilities along I-10 and the land and irrigation features of the area south



of I-10. Refer to Appendices C and D for review of the Existing Conditions Drainage
Exhibit and the Offsite Drainage- Hydraulic Calculations, respectively.

In the Existing Conditions Drainage Exhibit, three (3) critical features are displayed that
dictate how the 100-year event discharge behaves. [- The agricultural irrigation ditch
aligned with the N-S midsection line in the field south of I-10 is a local area high-point. 2-
Five (5) culverts (CUL #1- CUL#5) crossing I-10. 3- The La Palma Bridge crossing I-10.

The 100-year runoff collects south of I-10 and is detained by the barrier created by I-10 and
the N-§ midsection line agricultural ditch. The ponded storm water begins to interact with
the three critical features in the following manner:

I- Water overtops the N-S midsection line agricultural irrigation ditch which acts as a
broad-crested weir.

2- CUL #1- CUL #5 begin to discharge as headwater accumulates

3- Water crosses I-10 through the La Palma Bridge.

It is the last of these, the La Palma Bridge crossing, which conveys flow impacting the site
where the National Gypsum Facility will be developed. The La Palma Bridge crossing
results in a discharge of 350 cfs impacting the National Gypsum site.

The first of these, the agricultural irrigation ditch, and the second, the five I-10 culverts do
not transfer runoff to areas impacting the National Gypsum Site. Stormwater which
overtops the agricultural irrigation ditch heads west toward Sunshine Boulevard along the
south side of I-10 impacting the southeast corner of the interchange. The overtopping of
the irrigation ditch represents the greatest majority of the 100-year runoff that reaches this
area. The five I-10 culverts discharge flow that impacts the area just north of I-10.
However, this flow floods agricultural fields south of the National Gypsum site and runs off
to the northwest and Sunshine Boulevard by forces of natural topography, graded farm
fields, and irrigation facility barriers. Refer to Appendix C.

The ponded stormwater south of I-10 resulting from the regional 4,991 cfs was analyzed for
each of the three features in the system to a given elevation head. The analysis for the
system reached the regional discharge flow rate between elevations significant to the
nearest tenth of 1578.7 and 1578.8. This elevation is also the approximate elevation at
which |-10 would crest. No I-10 overtopping is considered. In the following table, Table I,
Regional Drainage Hydraulic Analysis, the behavior of each of the area features is explained.
While Table | relates the discharge at the 1578.7 elevation, Appendix D offers hydraulic
calculations of the behavior of each of the 3 featured systems beginning at the bottom
elevation of the depressed land below I-10 and the irrigation ditch, elevation 1575.5.
Hydraulic analysis of each of the features was treated in the following manner:

[- (N-S Midsection Line Irrigation Ditch): Broad-Crested Weir/Weir Equation, assumed
ponded water surface, negligible approach velocity.

2- (CUL #1- CUL #5): Inlet control charts from USDOT.

3- (La Palma Bridge): Approach Channel and Bridge Capacity evaluation using HEC-RAS,



Table 1- Regional Drainage Hydraulic Analysis

) \ Does not impact
N-.s M!dsect.lon Weir 4,237 cfs National Gypsum
Irrigation Ditch .

Site
I-10 Culverts (CUL Culvert 219 cfe 3;?::;2""’5““:‘
#1- CUL #5) Crossing oi teYP u
Primary Source
Bridee of Flow
La Palma Bridge C g 350 cfs impacting
rossing .
National Gypsum
Site

Refer to Appendix D

In Appendix D, and in Table | above, the total system discharge totals 4,806 cfs where
4,991 cfs is has been reported to generate from the offsite areas upstream. There would
appear to be a disparity of 185 cfs. However, if the significance of 0.10°, and magnitude of
flow are considered, the system discharges 5,315 cfs at elevation 1578.8, far greater than
the 4,991 cfs. Thus, the system evaluation to the nearest 0.10" at 1578.7 resulting in a
system flow of 4,806 is a much closer approximation.

Once the discharge crosses the La Palma Bridge (350 cfs) this flow is contained in a wash
section along La Palma between I-10 and the south section line of Section 8. At the south
section line of Section 8, the wash section loses capacity and spill-out of some of the flow
begins westerly. This location is the same where the project’s collector street (Date St.)
will intersect La Palma. There remains some capacity in the wash section that continues
along La Palma to carry flow to low-lying area on the south side of the UPRR tracks. It is
important to note that in the existing condition, any spill-out of flow continues to run off by
sheet flow toward the south side of the UPRR tracks, converging again with the flow that
was maintained in the La Palma wash section. Either way, whether or not contained in the
La Palma wash section, the entirety of the 350 cfs reaches the south side of the railroad
tracks west of La Palma.

Once the La Palma Bridge flow has reached the UPRR tracks, low-lying area on the south
side of the tracks creates an existing section sufficient to convey the offsite water. Along
the path of the railroad section are periodic berms leading water to culverts crossing to the
north side of the UPRR tracks. These culverts cross the tracks from La Palma (upstream in
section) to Tryon Avenue (downstream in section) (RR #1 — RR #6). Each culvert diverts a
certain portion of the offsite flow along the path of the railroad section. These diversions,
and the resulting flow has been analyzed in the existing condition for each of the identified
railroad culverts (RR #1- RR #6). Refer to Appendix C. Each of the railroad culverts is
matched with a culvert crossing State Highway 84 (Casa Grande-Picacho Highway).
Ultimately, the offsite drainage in the existing condition crosses the UPRR and State



Highway 84, where on the north side of Hfghway 84, flow runs along a road ditch to Tryon
Avenue. Tryon Avenue is the point of concentration of the outfall in the existing condition
for the offsite flow that routes through the existing National Gypsum site property.

To analyze the existing conditions runoff along the La Palma and UPRR corridors, HEC-RAS
was used to determine water surface elevations, resulting channel flows after culvert
diversions, and flow velocity. Each of the culvert crossings were analyzed for headwater
discharge capacity in line with the water surface elevation at a similar station shown in HEC-
RAS. Refer to Appendix E for review of the Pre-developed Site HEC-RAS.

FEMA Flood Insurance Rate Map (F.l.R.M.) Assessment

The National Gypsum site property exists in Zone ‘B’ of the Flood Insurance Rate Map
(Map Number 040077 1175 C, Effective Date August 15, 1983). Zone ‘B’ is described as:

“Areas between limits of the 100-year flood and 500-year flood; or certain areas subject to
100-year flooding with average depths less than one (1) foot or where the contributing

drainage area is less than one square mile; or areas protected by levees from the base
flood.”

Zone ‘B’ is not a FEMA Special Flood Hazard Area implicating a property to special
conditions for insurance or other protective measures. Refer to Appendix A.

Reconciled with the offsite drainage analysis performed for this report, a revised FIRM Map
will be issued for the area encompassing the National Gypsum site. Following the current
effective map in Appendix A is the proposed revised FIRM Map. The revised map
continues to show the Zone ‘A’ delineation south of I-10 but now refines the National
Gypsum site by differentiating areas where flow will cause different flooding conditions.

The delineation south of 1-10 results from the area drainage analyzed by the CMG Report
and incorporated by this study to evaluate the affects of the ponded water against I-10.
Then on the National Gypsum site, areas have been assigned new flood zone designations.
Along the UPRR tracks, a shaded flood zone (base flood elevations and flood hazards
determined) will be assessed. The balance of the property will be assessed an un-shaded
flood determination (minimal flooding). The shaded flood zone that will be imposed on the
property along the UPRR resuits from similar analysis previously presented in this report.

3.0 PROPOSED DRAINAGE PLAN

Management of Offsite Drainage

The management of offsite flows that impact the National Gypsum Site is to accept the
existing offsite flows and convey them through the site to their historic points of discharge
without increase to peak flow. The development of the site will preserve the historic



behavior of the drainage and not affect pre-development conditions post-development of
the site.

To accomplish this, a channel, Channel | will be constructed to supplement the capacity of
the La Palma wash section north of I-10, the receiving point of the 350 cfs crossing the La
Palma Bridge. Refer to Appendix F. To service the National Gypsum site and coincident
to improvements planned by the UPRR, a set of industry tracks will be constructed with this
facility. The depth of Channel | daylights at the location common with the intersection of
the industry tracks, where the hydraulic section available to convey the flow becomes the
area between the existing UPRR tracks along Highway 84 and the industry tracks built in
parallel to the existing tracks on the National Gypsum site. This area is identified as the
Railroad Drainage Section in the Post-Developed Conditions Drainage Exhibit, Appendix
F. A typical section of Channel | and the Railroad Drainage Section are found on the
following page. Refer to Appendix G for results from the post-developed HEC-RAS
analysis.
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Just as the flow does in the existing condition carried in the section along the south side of
the UPRR, the proposed Railroad Drainage Section likewise carries the flow along the
UPRR and continues to experience lateral diversion of flow through the railroad culverts,
the same as in the existing condition. The resulting hydraulics in the post-developed
condition is the same as the pre-developed condition. In the following table, Table 2, Pre-
developed and Post-developed Comparison, critical measurements of drainage quantities
are evaluated at defined points along the path of La Palma and the UPRR.

Table 2- Pre-developed and Post-developed Comparison (100-yr)

) X Pre-Developed Post-Developed
Crossing Size
WSEL (ft) | Discharge (cfs) | WSEL (ft) | Discharge (cfs)
RR#I -~ 48" CMP* 1572.65 20(11) 1572.38 20 (15)
RR#2 2-27" CMPs 1569.90 34 1569.79 36
RR#3 2-2'x3.5' Boxes 1567.22 91 1567.30 98
RR#4 4-36"x22" CMPs 1566.75 148 1566.55 152
RR#5 3-60" CMPs* -1563.38 57 (66) 1560.04 44 (49)
RR#6 3-60" CMPs* N/A N/A N/A N/A
84#1 30"x24" CMP 1572.65 9 1573.00 22
84#2 2-36" CMP's 1569.90 52 1570.00 56
84#3 2-30" CMP's 1567.22 30 1567.30 40
84+#4 4-30" RCP's 1566.75 144 1566.55 180
84#5 2-10'x3' Boxes 1563.38 105 1560.04 52
84#6 2-10'x3' Boxes N/A N/A N/A N/A
HEC-RAS Sections Pre-Developed Post-Developed
Section
Label Discharge (cfs) WSEL (ft) Velocity (fps) WSEL (ft) Velocity (fps)
0.15 Minimal 1562.64 0.96 1562.13 0.05
0.21 66-Pre, 49-Post 1563.06 0.68 1563.11 0.02
0.47 214-Pre, 201-Post 1566.97 0.97 1567.12 2.13
0.60 305-Pre, 299-Post 1568.49 1.08 1568.95 248
0.75 339-Pre, 335-Post 1571.15 1.84 1571.82 329
0.85 350 1572.71 1.22 1573.05 1.52
5 350 1572.88 1.3 1573.09 0.68
15 350 1575.43 1.3 1575.04 0.67
20 350 1575.6 1.67 {575.08 0.64
293 350 1578.46 2.99 1578.52 293
35 350 1578.7 1.28 1578.75 1.26

* Culvert Crossings have been modified by UPRR from the existing:
48” CMP (new)—36” RCP (was exist), both 3-60” CMP (new)—4-58"x36” CMP (was exist) Refer to the Preliminary
Drainage Report.

*ltalicized labels in parenthesis represent discharges in the 100-year pre/post of each crossing prior to modification by the
UPRR. Refer to the Preliminary Drainage Report.




Noted differences in the pre-developed and post-developed conditions are within
reasonable tolerances of common engineering practice. In the particular case of RR #6, this
culvert has been determined to serve primarily local flow from adjacent roadway and farm
field, including the National Gypsum site. Since the peak flow, duration, and times of
concentration between local flows and regional flows (like the flow affecting the site from
the La Palma Bridge) are so vastly separated, this report considers primarily the regional
flow in its analysis. It is given that local flows will discharge quickly at a lesser peak far in
advance of the regional flows that follow.

Refer to Appendix H. An analysis of pre-vs.-post offsite hydrology has been performed
for the 2-yr, 10-yr, and 25-yr events in concert with requirements of the Pinal County
Drainage Manual. Using empirical methods to arrive at flows for the listed events, a
summary, similar to Table 2 above has been generated for each of the storm events.
Drainage patterns pre-vs.-post for each of these events is identical to that shown in the
drainage exhibits for the 100-year event.

Management of Onsite Drainage

Pinal County design standards specify that retention basins must contain the 100-year, 2-
hour storm event (2.80”). The maximum allowable side slope on any retention basin is 4:1.
The following equation is used to determine the required retention volumes:

V=DxAxC, (MCFCD Drainage Design Manual, Vol. I, pp. 3-7, eq. 3.3)

Where:

V = Volume (ac-ft)

D = Rainfall depth from 100-year, 2-hour storm (2.80 in)
A = Drainage area (ac)

C., = Weighted runoff coefficient

Drywells will be used when needed to aid in runoff percolation. Pinal County standards
require all retention basins to drain their volume from the 100-year, 2-hour storm event
within a 36-hour period. Where drywells may have to be utilized, unless valid as-built
drywell percolation rates for other drywells in the immediate area are available, design
percolation rates for drywells is limited to no more than 0.10 cfs.

The National Gypsum site benefits from ample area for site retention. Refer to Appendix

I for calculations related to the site’s runoff, retention, and basin dry-up rates, and for final
evaluation of proposed on-site drainage conditions.

10



Effect of Storms Greater Than Design Event

The National Gypsum site has been afforded considerable open space area that by design
has been depressed with the on-site retention basins. Facility floors are elevated above the
area outfall at least 18” above the west end of the site at Sunshine Road.

Should an event greater than design, or large events in series occur, the site will experience
consumption of the freeboard in the channel, then runoff to the site to the site retention
basins, which in turn, runoff to the west end of the site and outfall near the intersection of
Highway 84 and Sunshine Road. No facility finished floor is below 1572.00 where site
outfall is approximately 1569.00.

11



4.0 Conclusions
e Drainage impacting the region has been evaluated for magnitude and direction as it
affects the general area, and the specific National Gypsum site.

e Offsite drainage will continue to be managed in the post-developed condition in a
way that preserves its behavior as evaluated in the existing condition.

e The Flood Insurance Rate Map for the area is being revised to reflect drainage
conditions now acknowledged to exist in the area and on the National Gypsum site.

e Retention basins will be properly sized to retain the 100-year, 2-hour storm and the
site will demonstrate adequate capacity for parking area and street runoff.

12



5.0 REFERENCES

CMG Drainage Engineering, Inc.: “Hydrologic Modeling Report for Picacho Peak
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APPENDIX A
FEMA (F.I.R.M.) Assessment
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APPENDIX B

Regional Drainage Map
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APPENDIX C
Existing Offsite Drainage Exhibit
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APPENDIX D

Offsite Drainage Hydraulic Calculations




i STUDY RESULTS |

The results of the HEC-1 mbdel for the sfudy watersheds are summarized by subbasin in Table 1. Runoff
emanating from the Tortolita tributary is conveyed via sheetflow to the southeast property corner ( Figuré
3). Runoff emanating from the Picacho tributary is_ conveyed via sheetflow east of the project site, but is
directed toward the project site near the norfheast property boundary. HEC-1 model output is included in

Appendix G of thié report.

Table 1: 100-year Runoff at Watershed Outlet

Watershed ~ Area Subbasin Runoff Time of Peak
(sq. mi) (cfs) (hrs)
Z-4 {Tortolita Trib.) - 130.5 2,507 16.56
E-1 (Picacho Trib.) 17.2 3,792 10.67
Ccmbined 147.7 4,991 9.08
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APPENDIX F
Post-Developed Drainage Exhibit
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APPENDIX G
Post-Developed HEC-RAS
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APPENDIX H
Pre-vs.-Post Offsite Hydrology (2yr, 10yr, 25 yr)
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25-Year Flows (295 cfs at bridge)

. . Pre-Developed Post-Developed
Crossing Size - -
WSEL (ft) Discharge (cfs) WSEL (ft) Discharge (cfs)
RR#1 48" CMP i572.60 19 1572.81 17
RR#2 2-27" CMPs 1569.84 32 1569.95 34
RR#3 2-2'x3.5' Boxes 1567.15 9l 1567.47 98
RR#4 4-36"x22" CMPs 1566.50 140 1566.84 146
RR#5 3-60" CMPs 1563.16 13 N/A N/A
RR#6 3-60" CMPs N/A N/A : N/A N/A
84#1 30"x24" CMP 1572.60 i8 1573.00 . 20
84#2 2-36" CMP's 1569.84 48 1570.00 52
84#3 2-30" CMP's 1567.15 28 - 1567.47 36
8444 4-30" RCP's 1566.50 136 1566.84 152
84#5 2-10'x3' Boxes 1563.16 65 1560.04 35
84#6 2-10'x3’ Boxes N/A N/A N/A N/A
10-Year Flows (268 cfs at bridge)
. . Pre-Developed Post-Developed
Crossing Size - - ;
WSEL (ft) Discharge (cfs) WSEL (ft) Discharge (cfs)
RR#1 48" CMP 1572.57 19 1573.00 ]
RR#2 2-27" CMPs 1569.82 32 1570.00 34
RR#3 2-2'x3.5' Boxes 1567.13 9l 1567.43 95
RR#4 4-36"x22" CMPs 1566.40 126 1566.76 129
RR#5 3-60" CMPs N/A N/A N/A N/A
RR#6 3-60" CMPs N/A N/A N/A N/A
8441 30"x24" CMP 1572.57 18 1573.00 19
84#2 2-36" CMP's 1569.82 48 1570.00 50
84#3 2-30" CMP's 1567.13 28 1567.43 34
84i4 4-30" RCP's 1566.40 132 1566.76 144
84#5 2-10'x3' Boxes N/A 42 N/A 2|
846 2-10'x3' Boxes N/A N/A N/A N/A
2-Year Flows (218 cfs at bridge)
. . Pre-Developed Post-Developed
Crossing Size - -
WSEL (ft) Discharge (cfs) WSEL (ft) Discharge (cfs)
RR#1 : 48" CMP 1572.51 17 1573.00 ]
RR#2 2-27" CMPs 1569.77 - 32 1570.00 ' 32
RR#3 2-2'x3.5' Boxes 1566.98 84 1567.30 91
RR#4 4-36"x22" CMPs 1566.29 85 1566.55 84
RR#5 3-60" CMPs N/A N/A N/A N/A
RR#6 3-60" CMPs ‘ N/A N/A N/A N/A
84l 30"x24" CMP 1572.51 17 i573.00 - 16
84#2 2-36" CMP's 1569.77 46 1570.00 46
84#3 2-30" CMP's 1566.98 24 1567.30 32
84#4 4-30" RCP's 1566.29 128 1566.55 124
B4#5 2-10'x3' Boxes N/A 3 N/A N/A
84#6 2-10'x3' Boxes N/A N/A N/A N/A




APPENDIX I
On-Site Drainage/Site Retention
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" Engineers, Planners & Surveyors

RETENTION REQUIRED
National Gypsum Wallboard Facility

*Runoff volume calculations based on 100-year, 2-hour storm.

*100-year, 2-hour rainfall depth = 2.80 in
BASIN A
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
A-1 Roof Top 1.00 0.23 1.20 0.28
A-1 Concrete/AC 0.95 0.23 5.80 1.28
A-1 Open Space 0.60 0.23 7.75 1.09
Total Retention Required 2.65
BASIN B
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
B-1 Roof Top 1.00 0.23 0.77 0.18
B-1 Road Pavement 0.95 0.23 0.28 0.06
B-1 Open Space 0.60 0.23 3.54 0.50
Total Retention Required 0.74
BASIN C
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
C-1 Roof Top 1.00 0.23 1.00 0.23
C-l Road Pavement 0.95 0.23 1.55 0.34
C-1 Open Space 0.60 0.23 3.55 0.50
Total Retention Required 1.07
BASIN D
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
D-1 Roof Top 1.00 0.23 1.51 0.35
D-1 Road Pavement 0.95 0.23 0.37 0.08
D-1 Open Space 0.60 0.23 2.67 0.37
Total Retention Required 0.81




RETENTION REQUIRED
National Gypsum Wallboard Facility

*Runoff volume calculations based on 100-year, 2-hour storm.

*100-year, 2-hour rainfall depth = 2.80 in
BASIN E
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
E-1 Roof Top 1.00 0.23 2.36 0.55
E-1 Road Pavement 0.95 0.23 .16 0.26
E-1 Sidewalk 0.95 0.23 0.20 0.04
E-1 Open Space 0.60 0.23 229 0.32
Total Retention Required .17
BASIN F
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
F-1 Road Pavement 0.95 0.23 0.32 0.07
F-1 Sidewalk 0.95 0.23 0.02 0.01
F-1 Open Space 0.60 0.23 0.91 0.13
Total Retention Required 0.20
BASIN G
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
G-1 Roof Top 1.00 0.23 1.09 0.25
G-l Road Pavement 0.95 0.23 0.69 0.15
G-1 Open Space 0.60 0.23 4.82 0.67
Total Retention Required 1.08
BASIN H
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
H-1 Roof Top 1.00 0.23 0.29 0.07
H-1 Road Pavement 0.95 0.23 1.44 0.32
H-1 Open Space 0.60 0.23 5.82 0.82
Total Retention Required 1.20




RETENTION REQUIRED
National Gypsum Wallboard Facility

*Runoff volume calculations based on 100-year, 2-hour storm.

*| 00-year, 2-hour rainfall depth = 2.80 in
BASIN |
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,,) Depth (ft) (ac) (ac-ft)
I-1 Roof Top 1.00 0.23 3.0 0.70
-1 Road Pavement 0.95 0.23 3.15 0.70
I-1 Open Space 0.60 0.23 7.09 0.99
Total Retention Required 2.39
BASIN )
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
J-1 Road Pavement 0.95 0.23 0.45 0.10
J-1 Open Space 0.60 0.23 14.66 2.05
Total Retention Required 2.15
BASIN K
Catchment Runoff Rainfall Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
K-1 Road Pavement 0.95 0.23 1.09 0.24
K-1 Open Space 0.60 0.23 13.98 1.96
Total Retention Required 1.96
BASIN M
Catchment Runoff Rainfail Area Volume
Area Coeff. (C,) Depth (ft) (ac) (ac-ft)
L-1 Road Pavement 0.95 0.23 3.49 0.77
L-1 Open Space 0.60 0.23 1.41 0.20
Total Retention Required 0.97




RETENTION PROVIDED
National Gypsum Wallboard Facility

€PS group,inc.

" Engineers, Planners & Surveyors

BASIN A
Elevation Area Area Avg Area Depth Volume
(fe) (ft)) (ac) (ac) (ft) (ac-ft)
HW 1565.50 239759 5.50
TOE 1562.50 206509 474 5.12 3 15.37
BASIN B
Elevation Area Area Avg Area Depth Volume
(ft) (ft’) (a<) (a<) (ft) (ac-ft)
HwW 1567.50 27375 0.63
TOE 1564.50 18592 0.43 0.53 3 1.58
BASIN C
Elevation Area Area Avg Area Depth Volume
(ft) (ft’) (ac) (a<) (ft) (ac-ft)
HW 1568.50 27786 0.64
TOE 1565.50 16850 0.39 0.51 3 1.54
BASIN D
Elevation Area Area Avg Area Depth Volume
(ft) (i) (ac) (ac) (ft) (ac-ft)
HW 1569.00 20080 0.46
TOE 1566.00 11521 0.26 0.36 3 1.09
BASIN E
Elevation Area Area Avg Area Depth Volume
(f) (ft’) (ac) (a0) (ft) (ac-ft)
HW 1569.50 21992 0.50
TOE 1566.50 15046 0.35 0.43 3 1.28
BASIN F
Elevation Area Area Avg Area Depth Volume
(fe) (i) (@) (ac) (fe) (ac-ft)
HW 1571.00 6818 0.16
TOE 1568.00 3325 0.08 0.12 3 0.35




RETENTION PROVIDED
National Gypsum Wallboard Facility

BASIN G
Elevation Area Area Avg Area Depth Volume
(fe) (fe2) (ac) (ac) (fe) (ac-ft)
HW 1571.50 31214 0.72
TOE 1568.50 22648 0.52 0.62 3 1.85
BASIN H
Elevation Area Area Avg Area Depth Volume
(ft) (f2) (ac) (ac) (f¢) (ac-ft)
HW 1571.00 85505 1.96
TOE 1568.00 56754 1.30 1.63 3 4.90
BASIN |
Elevation Area Area Avg Area Depth Volume
@) (ft2) (ac) @c) (fe) (ac-ft)
HW 1565.50 43559 1.00
TOE 1562.50 32544 0.75 0.87 3 2.62
BASIN J
Elevation Area Area Avg Area Depth Volume
(ft) (ft2) (ac) (ac) (ft) (ac-ft)
HW 1568.00 47637 1.09
TOE 1565.00 36461 0.84 0.97 3 290
BASIN K
Elevation Area Area Avg Area Depth Volume
(fe) (ft2) (ac) (ac) (f9) (ac-ft)
HW 1565.50 71466 1.64
TOE 1562.50 51409 1.18 1.41 3 423
BASIN M
Elevation Area Area Avg Area Depth Volume
(fo) (ft2) (ac) (ac) (ft) (ac-ft)
HW 1566.50 18462 0.42

TOE 1563.50 12161 0.28 0.35 3 1.05




RETENTION BASINS

CPS group.inc.

Engineers, Planners & Surveyors

RETENTION SUMMARY

National Gypsum Wallboard Facility

A 15.37 265 12.72 3
B 1.58 0.74 0.84 i
C 1.54 1.07 0.46 2
D 1.09 0.8l 0.28 |
E 1.28 117 0.10 2

F 0.35 0.20 0.15 |
G 1.85 1.08 0.77 2
H 4.90 1.20 3.69 2

I 2.62 2.39 0.23 3
J 2.90 2.15 0.74 3
K 423 1.96 227 2

1.05 0.97 0.08 1




National Gypsum Center

Retention Basin Dry-Up Rates

Approximate Spatial Basin Percoloation Rate=

Retention Basin A

Runoff Runoff
Volume (Ac-ft)  Volume (cu-ft)

Surface Area (sf)

2.65 115434

Retention Basin B

Runoff Runoff
Volume (Ac-ft)  Volume (cu-ft)

0.74 32235

Retention Basin C

206000

Surface Area (sf)
18500

Runoff Runoff

Volume (Ac-ft Volume (cu-ft}  Surface Area (sf)
1.07 46609 16800

Retention Basin D

Runoff Runoff

Volume (Ac-ft)  Volume (cu-ft)  Surface Area (sf)
0.81 35284 11500

Retention Basin E

Runoff Runoff
Volume (Ac-t) Volume (cu-ft
1.17 50965

Surface Area (sf

15000

30 min/inch

60 min/inch
720 min/ft
*Drywell Supplement in each basin, one drywell per Ac-ft of Runoff*
Max Drywell rate = 0.10 cfs (Per Pinai Co.)

Volumetric

Drain Rate (cfs)

4.77

Volumetric

Drain Rate (cfs)
0.43

Volumetric
Drain Rate (cfs)

0.39

Volumetric
Drain Rate (cfs)

0.27

Volumetric
Drain Rate (cfs)

0.35

Drywell
Drain Rate (cfs)

(Conservative measure)

Total
Drain Rate (cfs)

0.3

Drywell
Drain Rate (cfs)

0.1

Drywell
Drain Rate (cfs)

0.2

Drywell
Drain Rate (cfs)

0.1

Drywell
Drain Rate (cfs)

0.2

5.07

Total
Drain Rate (cfs)

0.53

Total
Drain Rate (cfs)

0.59

Total
Drain Rate (cfs)

0.37

Total
Drain Rate (cfs)

0.55

Percolation
Time (hrs)

6.3

Percolation
Time (hrs)

17.0

Percolation

Time (hrs)
22.0

Percolation

Time (hrs)
26.8

Percolation
Time (hrs)

259

Status

OK

OK

OK

OK

OK



Retention Basin F

Runoff Runoff

Volume (Ac-ft}  Volume (cu-ft)  Surface Area (sf
0.20 8712 3300

Retention Basin G

Runoff Runoff

Volume (Ac-ft)  Volume (cu-ft)  Surface Area (sf)
1.08 47045 22600

Retention Basin H

Runoff Runoff
Volume (Ac-ft)  Volume (cu-ft)
1.20 52272

Retention Basin |

Runoff Runoff
Volume (Ac-ft}  Volume (cu-ft)

2.39 104109

Retention Basin J

Surface Area (sf)
56700

Surface Area (sf)
32500

Runoff Runoff

Volume (Ac-ft) Volume (cu-ft)  Surface Area (sf)
2.15 93654 36400

Retention Basin K

Runoff Runoff

Volume (Ac-ft)  Volume (cu-ft}  Surface Area (sf)
1.96 85378 51400

Volumetric

Drain Rate (cfs)
0.08

Volumetric

Drain Rate (cfs)
0.52

Volumetric
Drain Rate (cfs)

1.31

Volumetric
Drain Rate (cfs)

0.75

Volumetric
Drain Rate (cfs)

0.84

Volumetric
Drain Rate (cfs)

1.19

Drywell
Drain Rate (cfs)

0.1

Drywell
Drain Rate (cfs)

0.2

Drywell
Drain Rate (cfs)

0.2

Drywell
Drain Rate (cfs)

0.3

Drywell
Drain Rate (cfs)

0.3

Drywell
Drain Rate (cfs)

0.2

Total Percolation
Drain Rate (cfs) Time (hrs)
0.18 13.7
Total Percolation
Drain Rate {cfs) Time (hrs)
0.72 18.1
Total Percolation
Drain Rate (cfs) Time (hrs)
1.51 9.6
Total Percolation
Drain Rate (cfs) Time (hrs)
1.05 27.5
Total Percolation
Drain Rate (cfs) Time (hrs)
1.14 22.8
Total Percolation
Drain Rate (cfs) Time (hrs)
1.39 171

OK

OK

OK

OK

OK

OK



\

|

Retention Basin M

Runoff
Volume (Ac-ft)

Runoff
Volume (cu-ft)

0.97

42253

Surface Area (sf
12100

Volumetric

Drain Rate (cfs)
0.28

Drywell
Drain Rate (cfs)

0.1

Total Percolation
Drain Rate (cfs) Time (hrs)
0.38 30.9

OK



APPENDIX )

Storm Drain Analysis



€PS group, inc.

Engineers, Planners & Surveyors

Inlet Flows
National Gypsum Wallboard Facility

*Rainfall Intensity based on NOAA Atlas 14
10 year, 5 minute Storm
*]0-year intensity = 6.17 in/hr

Storm Drain Profile #1,2 & 3

Trench Drain

Catchment Runoff LT Area Flow
Area Coeff. (C,) (in/hr) (ac) (cfs)

Road Pavement 095 | 6.17 | 0.33 | 1.9
Subtotal 1.9

Catch Basin #6
Road Pavement 0.95 6.17 0.70 4.1
Roof Top 1.00 6.17 0.65 4.0
Open Space 0.60 6.17 0.33 1.2
Subtotal 9.3

Catch Basin #3
Road Pavement 0.95 6.17 0.75 4.4
Open Space 0.60 6.17 0.18 0.6
Subtotal 5.0

Catch Basin #4
Road Pavement 0.95 6.17 0.43 25
Dome Roof Top 1.00 6l7 0.22 1.4
Open Space 0.60 6.17 0.49 1.8
Subtotal 5.7

Catch Basin #5
Road Pavement 0.95 6.17 0.10 0.6
Open Space 0.60 6.17 0.23 0.8
Subtotal 14

Storm Drain Profile #1,2 & 3

Trench Drain

Catchment Runoff ™Y Area Flow
Area Coeff. (C,) (in/hr) (ac) (cfs)

Catch Basin #1
Concrete Pavement I 0.95 | 6.17 | 3.00 | 17.6

Catch Basin #2

| Concrete Pavement | 0.95 ] 6.17 | 2.93 | 17.1




CATCH BASIN INLET CAPACITY

NGC utilizes the MAG 535 Catch Basin for all surface flows.

The capacity of the MAG 535 is described by the Inlet Orifice Equation
Assumes max. ponding depth is 6" and the open area of the inlet is
clogged 20%.

Qi= Co*Ag*(2gd)*0.50

Where:
Co= 0.67
Ag= 8.125 sq. ft.
g= 32.2 ft/sh2
d= 4 in.
Qi= 20.2 (10-year)
Conclusion:

The MAG 535 Catch Basins utilized by NGC has the capacity
at grate 20% clogged to capture max surface runoff (18 cfs)
at max ponding depth = 4"

Verify max. ponding in 100-year event does not exceed 1.0’

Qi= Co*Ag*(2gd)*0.50

Where:
Co= -0.67
Ag= 8.125 sq. ft.
g= 32.2 ft/s"2
d= 12 in.
Qi= 34.9 (100-year)
Conclusion:

The MAG 535 Catch Basins utilized by NGC has the capacity
at grate 20% clogged to capture max surface runoff (32 cfs)
below max ponding depth = 12"

No surface area on-site, except for intended retention basins, will
experience ponding above 12".
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STORM DRAIN HGL CALCULATIONS
National Gypsum Wallboard Facility

*HGL calcs based on 10-year peak flow.
*Req'd freeboard between grate/rim and end HGL is 1.0".
*Manning's n for concrete pipe 0.013

Loss coefficient, K = 0.004925
Pipe length Pipe dia. Pipe x-sec. #Wetted Hyd.rad. Flow Outletinv Inletinv Pipe Full flow Hvelocity Begin HGL  Friction Hfriction Hminor Htotal End HGL  Riml/grate | freeboard freeboard
Begin Pt End Pt (fe) (in) area (sf) perim. (ft) (f¢) (cfs) elev(ft) elev(ft) slope% vel. (fps) (f¢) elev (ft)  slope (ftft) (f¢) (f¢) (f) elev (ft) elev (ft) (f0) >1.0'?
HDWL #2 CB #5 147 30 4.91 7.85 0.63 240 1562.50 1563.97 1.00 4.89 0.37 1565.50 0.0025 0.37 0.19 0.55 1566.05 1571.00 4.95 OK
CB #5 CB #4 184 30 491 7.85 0.63 220 1563.97 1564.33 0.20 448 0.31 1566.05 0.0021 0.39 0.16 0.54 1566.60 1571.65 5.05 OK
CB #4 CB#3 217 30 491 7.85 0.63 17.0 1564.33 1564.76 0.20 3.46 0.19 1566.60 0.0013 0.27 0.09 0.37 1566.96 1571.00 4.04 OK
CB#3 Trench Drain 139 24 314 6.28 0.50 20 1564.76 1565.12 0.26 0.64 0.01 1566.96 0.0000 0.01 0.00 0.0l 1566.97 1569.50 253 OK
CB #3 CB #6 235 24 3.14 6.28 0.50 8.9 1564.76 1565.48 0.31 2.83 0.12 1566.96 0.0010 0.23 0.06 0.29 1567.25 1571.4 4.15 OK
HDWL #1 CB #1 237 30 491 7.85 0.63 35.0 1562.50 1564.27 0.75 7.13 0.79 1565.50 0.0053 1.26 0.39 ; 1.66 1567.16 1569.91 275 OK
CB #l CB #2 380 24 3.14 6.28 0.50 17.0 1564.27 1564.84 0.15 5.41 0.45 1567.16 0.0036 1.35 0.23 1.58 156874 1569.91 117 OK

Note: Assume Begin HGL of Outlet of System is HW Elev. of Receiving Retention Basin



