CITY

PLANNING DEPARTMENT - Development Review Services

PO Box 1293

Albuquerque

New Mexico 87103

www.cabq.gov

OF ALBUQUERQUE

August 19,2014

David Soule, P.E. Richard J. Berry, Mayor
Rio Grande Engineering

P.O. Box 93924

Albuquerque, NM 87199

RE: Eagle Crest Subdivision
Drainage Report and Grading and Drainage Plan
Engineer’s Stamp Date 8-1914 (File: C18D064B)

Dear Mr. Soule:

Based upon the information provided in your submittal received 8-19-14, the above referenced
submittal is approved for action by the DRB on the Site Plan for Building Permit and the
Preliminary Plat. Approval for Grading Permit is pending the DRB action.

If you have any questions, you can contact me at 924-3695.

Sincerely, /ﬁl\_’\
/Z_;a/ t

Rita Harmon, P.E.
Senior Engineer, Planning Dept.
Development Review Services

Orig: Drainage file
c.pdf: via Email: Recipient, Tim Simms , Monica Ortiz
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CITY

PLANNING DEPARTMENT — Development Review Services

PO Box 1293

Albuquerque

New Mexico 87103

www.cabq.gov

OF ALBUQUERQUE

August 20, 2014

David Soule, P.E. Richard J. Berry, Mayor
Rio Grande Engineering

P.O. Box 93924

Albuquerque, NM 87199

RE: Eagle Crest Subdivision
Drainage Report and Grading and Drainage Plan
Engineer’s Stamp Date 8-19-2014 (File: C18D064B)

Dear Mr. Soule:

Since the DRB approved the Preliminary Plat and Site Plan for Subdivision on 8-20-2014, and
based upon the information provided in your submittal received 8-19-14, the above referenced
submittal is approved for Grading Permit. Upon completion of the project, provide an Engineer
Certification for our files.

Please note that-sinee the lateral pipes in Alameda are shown as 30”’dia. RCP in more recent
plans (as opposed to 24”” RCP from earlier plans). Forthcoming as-builts should confirm this.
Also, the storm drain from Soaring Avenue to Alameda (back of inlet) is sized as a 30" RCP in
the report, and the DRC plans should reflect this.

If you have any questions, you can contact me at 924-3695.

Sincerely,
( //
< /v

Rita Harmon, P.E.
Senior Engineer, Planning Dept.
Development Review Services

Orig: Drainage file
c.pdf: via Email: Recipient, Tim Simms , Monica Ortiz

1of1
C18D064B_GP_Appr.doc
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UPDATED
DRAINAGE REPORT

For

EAGLE CREST ESTATE

Albuquerque, New Mexico

Prepared by

Rio Grande Engineering
PO Box 93924
Albuquerque, New Mexico 87199

AUGUST 2014

8/19/12

David Soule P.E. No. 14522
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| PURPOSE
The purpose of this report is to provide the Drainage Management Plan for the

development of a 60-lot subdivision located on Oakland Avenue between San Pedro and
Louisiana NE. This plan was prepared in accordance with the City of Albuquerque design
regulations, utilizing the City of Albuguerque’s Development Process Manual drainage guidelines
and HYDROCAD. This report will demonstrate that the grading does not adversely affect the

surrounding properties, nor the upstream or downstream facilities.

INTRODUCTION

The subject of this report, as shown on the Exhibit A, is a 12.41-acre parcel of land
located on the south side of Oakland Avenue and the north side of Alameda Boulevard between
San Pedro and Louisiana. The legal description of this site is Lots 4-10 and 23-29, block 28, tract
A, unit B, North Albuguerque Acres. As shown on FIRM map35013C0137H, the majority of the
site is located within Flood Zone X; a portion of the site is impacted by flood zone AE-1 foot.

The site has had significant grading activities upon it over the past 10 years. The site is not in
native condition. Due to the upstream construction, the site is not affected by any upland flow.
The site free discharges to the west. The development of the site will require the site to discharge
at a rate equal to or less than the fully developed conditions assumed for this site in the
governing North Albuquerque Acres Master Drainage Plan (NAAMDP), which relevant excerpts

can be found in appendix A.

EXISTING CONDITIONS
The site currently does have structures on it and has been impacted by human
development over the years. The site was most recently an auto salvage and parts yard. The site

is not impacted by any upland flows. The site currently discharges all of its flow to the North West
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corner of the site. The site is located within basins 117.2 and 117.3 of the NAAMDP. The
NAAMDP design analysis has been modified by the Eagle Rock drainage plan. The diversion of
the upper 57% of basin 117.2 was designed with the construction of Oakland estates
Subdivision. The upland properties have been designed to drain to the storm drain provided
within Oakland. The recently constructed San Pedro and Alameda storm drain were designed to

convey the developed flow from this site.

PROPOSED CONDITIONS

The proposed improvements consist of a new 60-lot subdivision serviced by public paved
roadway. The lots shall free discharge to the roadway and be conveyed within the roadway to the
availabie downstream storm drain. Each lot will be required to retain the first .34" of rain or 165
cubic feet per lot. The plan specifies the minimum dimensions of a front yard pond or an
alternative underground catchment basin- stormtech SC740. A copy of the product sheet is
located in appendix B. All the flow leaving the site will be conveyed via surface drainage to
Oakland or underground storm drain to Alameda. The proposed land treatment will conform to
the residential density assumptions of the NAADMP. The site discharge is reduced to these
master plan assumptions by the creation of water quality ponds in front yards. The impervious
area is consistent with table A.5 of the DPM, utilizing 4.8 dwelling units per acre.

As shown in appendix B, the site will contain 6 onsite basins, with an additional five basins
affecting Oakland and 6 basins affecting Alameda. Basin A1 and A2 contain the northern half of
the subdivision which corresponds to NAAMDP basin 117.2. These basins will generate 19.96
cfs. or 9.98 cfs per basin. This flow will be conveyed within the roadways double grated type A
inlets. As shown in appendix B, each inlet grate has the capacity for 12 cfs or 24¢fs per inlet.
Basin A1 drains to a new inlet to be constructed within Oakland. This storm drain reach will be

connected to the existing eagle rock diversion to the existing 24" storm drain at the west end of



our site. This reach will convey the flow from upstream Basin A1 and the he cumulative upstream
basin generation of 35.07 cfs to the eagle rock diversion. Basin A2 will drain to a new inlet and
storm drain reach tied to the San Pedro storm drain. This reach will capture basin A2 as well as
all the down stream basins which have a combined discharge 47.60 cfs, the 9.98 cfs from basin
A and 13.94 cfs from the contributing basin to the south of Oakland will be captured, the 23.68
cfs to the northern portion is programmed to enter this reach but due to existing grades the flow
will enter the storm drain within San Pedro. The contributing basins are shown on the drainage
basin map located in appendix b. As shown in appendix A, the allowed discharge to this reach of
the San Pedro storm drain is 45cfs, which due to grades on the northern lots will not be
exceeded..

The southern half of the site contains eight onsite sub basins. The cumulative discharge
from these basins is captured by inlets located at the west end of the project. Due to the phasing,
phase 1-3 will temporarily retain the 100-year, 10-day volume generated. At complete build out
the total flow collected by the inlets will be 7.84 cfs on the north flow line and 12.01 cfs on the
south half. The cumulative flow rate of 19.85 cfs will be conveyed to the alameda storm drain via
a 24" conduit. The existing inlets located within Alameda will be removed and additional iniets will
be constructed at the new face of curb consistent with the ultimate condition design located in
appendix C. As shown in appendix B, the maximum flow rate at each inlet will be 15.38 cfs, there
for the inlets have excess capacity. As shown in the ultimate condition the storm drain is
anticipated to collect 88cfs in the reach from Louisiana to the inlets we are discharging to. The
northerly basin is anticipated to generate 44 cfs. Our anticipated discharge is for the northerly half
is 50.06 cfs. The excess of 6.4 cfs will be attenuated with the development of the westerly
commercial property owned by the same developer. As shown the remaining reach between our
site and San Pedro is anticipated to collect and additional 32 cfs of which 16 cfs will be from the

north, so the commercial site will be allowed to discharge 10 cfs. The attenuation of this peak can



be accomplished within commercial developments without difficulty

As shown in Appendix C, each grated inlet on a 3.3% slope has the capacity for 12 cfs.
The inlets located within basin B are in a sump condition, there for each inlet has the capacity to
capture the entire flow rate of the entire basin 19.92, two inlets have been added to allow for
clogging. The hydraulic grade lines have not been computed with this submittal. The flow rates
entering the downstream pipes have been accounted for and as shown in appendix C, the pipes
have the capacity to convey the discharge without being full; therefore the hydraulic grade line of
the reach will not exceed the ground level at any time. The street capacities are also shown in
appendix C,
SUMMARY AND RECOMMENDATIONS

This project is a development of residential subdivision with the North Albuquerque Acres
Master Drainage plan. The development is consistent with the land use assumptions of the plan.
The surrounding development altered the upland and onsite basin by the creation of a diversion
from Oakland to Eagle rock. Our plan conforms to this diversion. Our discharge will enter the
downstream storm drain where it was anticipated. The inlets, pipes and roadways have been
shown to provide the required capacity. The new storm drain within Alameda appears to have
been designed such that it has less capacity than the North Albuquerque Acres plan calls for.
The capacity is not a factor with this development and reduced discharge will need to be
designed on the later commercial phases of this property. The site has been designed in
accordance with City of Albuquerque Drainage ordinance. This drainage plan and report
conforms to the governing drainage regulations of the City. Since the effected area site
encompasses more than 1 acre, a NPDES permit will be required prior to any construction
activity. A letter of Map revision (LOMA-F) will be required to be submitted and accepted prior to
the release of building permits on annotated lots. In addition a LOMR will be required to be

submitted prior to release of financial guarantee as well as prior to release of annotated lots



APPENDIX A
North Albuquerque Acres Master Drainage Plan
and
excerpts of Oakland diversion map
and

San Pedro Storm drain design excerpts



FINAL

NORTH ALBUQUERQUE ACRES
MASTER DRAINAGE PLAN

Prepared For:
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City of Albuquerque

Prepared By:




. Commercial/Industrial (C/I): The area west of Louisiana Boulevard, north of
Modesto Avenue and cast of [-25 would develop as high density commercial and
industrial. Also used for Paseo del Norte Corridor.

. Medium Density Industrial (MI): Campus type commercial/oftice facilities and
APS schools sites.
d Sandia Tribal Lands (ST): Sandia tribal lands south of Tramway Road and north

of the Sandia Pueblo Grant Boundary were allocated land treatments consistent
with moderate levels of development even though there are no current plans to
develop this area.

The relative weight of cach tvpe of Land Treaiment is shown in Table 2.

TABLE 2

FUTURE FULL DEVELOPMENT HYDROLOGIC
CO\“DITIO\ ASSU’VIPTIONS

Land Treatments (%)

A B - C D

| Qandm HelghtS/Tramv.m (SPWB‘ 20 . 40 5 35
' Il:;x“-th‘;&_ll;lquuque Acres (NAA) o 25 N 2; i ;i N 17_‘
LowDensity Residendial (LR) 20 20 34 26
' Resxdentm] (R) | - 3_ 34 "—1>6“ »- 5()“
ngh Den51tv Remdentxal(HR) - VO 25 NlS"~ 60
; Commexcml/mdusmal (CDH o 0 70 10 | 70 “
Medium Density Industrial M) 0 20 30 50
. Sandia Tribal Lands (ST) 20 20 40 20
PrimosePoine (PP) 0 40 20 40

T LORIEST-ORPMNP 3



TABLE A-2 (cont.)

LA CUEVA ARROYO SUB-BASIN CHARACTERISTICS

Basin 1D Hydrologic Basin Area Land Treatment (%) TP
Condition (mi?) A B C D (hrs)

113* Existing 1136 80 0 15 5 133
Future 1000 0 25 15 60 133

115* Existing T 1337 80 0 15 5 133
Future 1202 0 26 12 62 133

116* Existing .1309 80 0 5 15 133
116.1 Future .1000 0 25 15 50 133
116.2 Future 0719 0 25 15t 133
116.21 Future .0344 0 40 20 40 133

wpyeEer | Existing 1391 0 7 20 22 L

117.21* Existing 0234 34 16 50 133

0
117.22%* Future 0156 0 20 10 70 133
73 | Existing 0863 65 5 15 15 133
117.31* Existing 0250 0 34 16 50 133
117.32%* Existing .0090 0 34 16 50 133
117.4* Existing 0750 85 0 5 10 133
Future 0512 0 25 15 60 133
117.5* Existing 0550 0 10 20 70 133
Future 0550 0 10 20 70 133
118 Existing 0649 0 20 10 70 133
Future 0649 0 20 10 70 133
118.1 Existing 0306 75 5 1 10 133
Future .0306 0 20 30 56 133
119 Existing 0549 0 20 10 70 133
Future 0549 0 20 10 70 133
120 Existing 0268 50 0 0 50 133
Future .0268 0 20 10 70 133
121 Existing .0489 80 0 15 5 133
Future 0489 0 20 10 70 133

*Modified for COA NAA MDP 9/97

A HTEEMASTER PLN 7
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DESIGN ANALYSIS REPORT
FOR
SAN PEDRO STORM DRAIN PROJECT
CITY PROJECT NO. 5304.91

Prepared by:
Thompson Engineering Consultants, Inc,
P.O. Box 65760
Albuguerque, NM 87193

January 2010



- T
DOT Report (San Pedro SD - Final Single Pipe System with changes from coa.stc) T T {
Label :
PR. 66" RCP PR. 45 DEGREE BEND IN SAN PEDRO & SIGNAL Circular Pipe - 66.0 in 0.006 53 0.013 165 6.94 52304 5222,97) 5229.42)
PR, 45 DEGREE WYE IN SAN PEDRO & ALAMEDA BLVD, 5229.65 5219.8] 5228.13]
PR 84" RCP PR. 45 DEGREE WYE TN SAN PEDRO & ALAMEDA BLVD. Circutar Pipe - 84.0 in 0.005 525 0013 417, 12.96] 5229.65 5219.8 5225.46]
) PR, 45 DEGREE WYE IN SAN PEDRQ & OAKLAND 5228 5217.29) 522393
PR.84"RCP |PR. 45 DEGREE WYE IN SAN PEDRO & OAKLAND Circular Pipe - 84.0 in 0.005 139 0.013 462 13.62 5228 5217.29 5223.55
T "IPR.INLET NORTH OF SAN PEDRO & OAKLAND 5226.12 5216.57 5223.01
PR,84"RCP  |PR. INLET NORTH OF SAN PEDRO & OAKLAND | Circular Pipe - 84,0 in 0.005 335 0.013 462 1338 526,12 5216.57 5222.96
o _|PR.MH SOUTH OF SAN PEDRO & EAGLE ROCK 5224.23 5214.89 5220.83
PR. 84" RCP " IPR. MH SOUTH OF SAN PEDRD & EAGLE ROCK Circular Pipe - 84.0 In, 0.006 31 0.013 462 15.09) 5224.23 5214.89 522053
T 7 13RGPOSED J-BOX AT SAN PEDRC AND EAGLE ROCK 5224.03 5210.5 5220.)
PR. 84" RCP PROPOSED J-BOX AT SAN PEDRO AND EAGLE ROCK Circular Pipe - 84.0 In! 0.009 32 0.013 393 16.57 5224.03 5210.5 5215.72
TR ME 5223.95 5210.22 5215.94
PR, 78" RCP PR. MH Gircular Pipe - 78.0 in 0.01] 505 0013 393 17.57 5223.95 5210.22 5215.52]
. PR. MH AT SAN PEDRO AND ALAMEDA PL. 5221.4 5205 5212.69]
PR.72" RCP PR, 45 DEGREE BEND AND 78" X 72" BHR Circular Pipe - 72.0 in 0.012 257 0,013 443 15.67 5208.9 5199.5 5205.55
SAN PEDRO SD QUTFALL AT 1-25 AND ALAMEDA PLACE 5203.5 5196.43 5202.74
PR.54"RCP-~_  |PR. SAN PEDRO & SIGNAL STUBCUT: Q100 = 165 CFS Circular Pipe - 54.0 i 0.026 50 0.013 165 10.37 52332 522575 52306
45 DEG BEND 5231.8 5224.36 5230.
SR, 60" RCP 45 DEG BEND Circular Pipe - 60.0 in 0.026 50 0.013 165 8.4 5231.8 5224.36 5229.88
PR. 45 DEGREE BEND IN SAN PEDRO & SIGNAL 5230.42 5222.97 5229.67
X 54" RCP SAN PEDRO & ALAMEDA BLVD. STUBOUT: Q100 = 252 CFS Circular Pipe - 54.0 in 0.024 50 0.013 252 15,84 52323 5223.36 5230.29
' 45 DEG BEND 5230.1 5221.58 5229.47
PR, 60" RCP 45 DEG BEND Circular Pipe - 60.0 in 0.034 50 0.013 252 12.63 5230.1 522158 52286
PR, 45 DEGREE WYE IN SAN PEDRO & ALAMEDA BLVD. 5229.65 5219.8 5226.13
PR 36" RCP PR. SAN PEDRO & OAKLAND STUBOUT: Q100 = 45 CFS Clrcular Pipe - 36.0 in) 0.026 50 0.013 45| 5.37 5230.6 5220.05] 5224.6\.
T T 45 DEG BEND 52293 5218.67 5224.37
PR. 36" RCP _|ASDEGBEND Circutar Pipe - 36.0 in| 0.02 50} 0.013 4 6.37 5228.3 5218.67] 5224.15)
©7 777" "IPRU45 DEGREE WYE IN SAN PEDRO & OAKLAND 5228 5217.29 5223.93
PR.72" RCP PROPOSED 1-BOX AT SAN PEDRO AND EAGLE ROCK Circular Pipe - 72.0 inl 0.02 | 0.013 325 (N/A) 5224.03 5210.5 (A
PR, MH 5224 5210.4 (N/A
PR, 66° RCP PR. MH Qireular Pipe - 66.0 in 0.013) 334 0.013 325 20, 5224 5210.4 5215.31
CONNECTION TO EXISTING SD IN EAGLE ROCK 5212.65 5204.2 5207.75
PR, MH AT SAN PEDRO AND ALAMEDA PL. Circular Pipe - 78.0 In| 0.017 30 0.013] 443 13.35] 5221.4 5205 521175
. ... |PR 45 DEGREE BEND 5220 5204.5 521154
PR, 78" RCP PR. 45 DEGREE BEND Circular Pipe -78.0 i 0.01 496.7 0.013 443 17.77 5220 5204.5 521007
—7"IPR.a5_DEGREE BEND AND 78° X 72" BHR 5208.9 5199.5 5206.85
PR.36" RCP_ |PROPOSED INTERCEPTION OF Q 100 = 50 CFS AT ALAMEDA Circuiar Pipe - 42.0 in 0.01 50 0.013 50 10. 5222 5211.5 5213.71
__""|PR. MK AT SAN PEDRO AND ALAMEDA PL, 52214 5205 5312.85
PR. 54 RCP Q 100 = 256 INTERCEPTION AT EAGLE ROCK Circular Pipe - 53,0 | 0.02 50 0.013 256 16.1 5226 5216 522,62
T PROPOSED J-BOX AT SAN PEDRO AND EAGLE RGCK 5224.03 5210.5 5219.77




San Pedro Storm Drain

Proposed Single Pipe System
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2.0 Product Information Stormilech:

Figure 1 —~ StormTech SC-740 Chamber (not to scale)

Size (Wx Hx Instalied L) 51.0"(1295 mm) x 30.0" (762 mm) x 85.4" (2169 mm) ACCEPTS 4" (100 mm)
T SCH 40 PIPE FOR OPTIONAL

Chamber Storage 459 (130 m®) L INSPECTION PORT

Min. Installed Storage*  74.9 f (2.12 m’)

Noninal Weight 751bs (34 kg)

Color

|

30.0*
(762 mm)

!‘———-51,0"(1295 mm) ‘—"I

Figure 2 — StormTech SC-310 Chamber (not to scale)
Nominal Chamber Specifications
Size (Wx Hx Installed L) 34.0"(864 mm) x 16,0" (406 mm) x 85.4" (2169 mm)

ACCEPTS 4° (100 mm)
Chamber Storage 1478 (042 m") 17 SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT
Min. Installed Storage* 3.0/ (088 ')
Nominal Weight 37 Ibs (16.8 ka)

Color Yellow

“This assumes a minimum of 6" (152 mm) of stone below, above and between chamber rows and 40% stone porosity.

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 4



Weighted E Method
EAGLE CREST

‘ Existing Deveioped Basins

100-Year, 6-hr. 10-day
Basin Area Area  |Treatment A Treatment B [Treatment C__[Treatment D Weighted E|  Volume Flow Volume
(sf) (acres) % (acres) % {acres) % | (acres) % {(acres) {ac-ft) (ac-ft) cfs (ac-ft)
BASIN A1 110125 2.528 0% 0 34.0%| 0.860 [16.0%] 0.4045 50% 1.264 1.699 0.358 9.98 0.527
BASIN A2 110125 2.528 0% 0 34.0% 0.860 {16.0%| 0.4045 50% 1.264 1.699 0.358 9.98 0.527
BASIN BN 21627 0.496 0% 0 34.0%| 0.169 [16.0%! 0.07944 50% 0.248 1.699 0.070 1.96 0.103
BASIN B1S 33260 0.764 0% 0 34.0% 0.260 {16.0%} 0.12217 50% 0.382 1.699 0.108 3.01 0.159
BASIN B2N 21627 0.496 0% 0 34.0%| 0.169 [16.0%] 0.07944 50% 0.248 1.699 0.070 1.96 0.103
BASIN B2S 33260 0.764 0% 0 34.0%! 0.260 [16.0%] 0.12217 50% 0.382 1.699 0.108 3.01 0.159
BASIN B3N 21627 0.496 0% 0 34.0%! 0.169 {16.0%] 0.07944 50%| 0.248 1.699 0.070 1.96 0.103
BASIN B3S 33260 0.764 0% 0 34.0% 0.260 {16.0%] 0.12217 50% 0.382 1.699 0.108 3.1 0.159
BASIN B4N 21627 0.496 0% 0 34.0% 0.169 |16.0%| 0.07944 50% 0.248 1.699 0.070 1.96 0.103
BASIN B4S 33260 0.764 0% 0] 34.0%] 0.260 {16.0%] 0.12217 50%| 0.382 1.699 0.108 3.01 0.159
UPOAK(S-SURF) 183170 4.205 0% 0 5.0% 0.210 [16.0%| 0.6728 50% 2.103 1.432 0.502 13.42 0.782
UPOAK(N-SURF) 44290 1.017 0% 0 5.0% 0.051 |10.0%]| 0.10168 85% 0.864 2.181 0.185 4.82 0.300
UPOAK PIPE 75660 1.737 0% 0 34.0%| 0.591 [16.0%] 0.27791 50% 0.868 1.699 0.246 6.85 0.362
REMAINING OAK (N) 261401 6.001 0% 0 34.0%| 2.040 |16.0%| 0.96015 50% 3.000 1.699 0.850 23.68 1.250
REMAINING OAK (3) 153847 3.5632 0% 0 34.0% 1.201 |16.0%| 0.56509 50% 1.766 1.699 0.500 13.94 0.736
UP ALA SURF 158860 3.647 0% 0 5.0%| 0.182 |16.0%| 0.58351 50% 1.823 1.432 0.435 11.64 0.678
UP ALA 1 34307 0.788 0% 0 5.0% 0.039 |10.0%| 0.07876 85% 0.669 2.181 0.143 3.73 0.232
UP ALA PIPE 75660 1.737 0% 0 34.0% 0.591 [16.0%| 0.27791 50% 0.868 1.699 0.246 6.85 0.362
ALA1 22165 0.509 0% 0 0.0% 0.000 ]15.0%| 0.07633 85% 0.433 2.200 0.093 243 0.151
ALA2 28528 0.655 0% 0 0.0% 0.000 |15.0%} 0.09824 85% 0.557 2.200 0.120 3.13 0.194
ALA3 22165 0.509 0% 0 0.0% 0.000 [15.0%{ 0.07633 85% 0.433 2.200 0.093 2.43 0.151
Eguations:
Weighted E = Ea*Aa + Eb*Ab + Ec*Ac + Ed*Ad / (Total Area)
Volume = Weighted D * Total Area
Flow=Qa*Aa+Qb*Ab+ Qc *Ac+ Qd *Ad
Where for 100-year, 6-hour storm (zone 3)
Ea= 0.66 Qa= 1.87
Eb= 0.92 Qb= 2.6
Ec= 1.29 Qc= 3.45

Ed=2.36 Qd= 5.02



FLOW SUMMARY

ANALYSIS POINT 14
ANALYSIS POINT 2
ANALYSIS POINT 3
ANALYSIS POINT 4
ANALYSIS POINT 5
ANALYSIS POINT 6
ANALYSIS POINT 7
ANALYSIS POINT 8
ANALYSIS POINT 9
ANALYSIS POINT 10
ANALYSIS POINT 11(SURF)
ANALYSIS POINT 12(SURF)
ANALYSIS POINT 13(SURF)
ANALYSIS POINT 14(SURF)

AT INLET

STREET FLOW(CFS)
)
13.42
482 1.4
482 0
9.98

23.68(ult)  13.94(ult)

1.96 3.01
392 6.02
5.88 9.03
7.84 12.04

15.38

9.29

3.13

243

PIPE FLOW(CFS)

6.85
6.85
30.28
0.00
9.98

N

n/a

AFTER INLET
STREET FLOW(CFS) PIPE FLOW(CFS)
S
35 1.42 18.85
0 4.82 30.28
0 0 35.07
0 9.98
0 0 476
19.88

10-DAY VOLUME
(CF)

11,432

34,096
NIA



EROSION c NSRS PEi & S rONT S
F B 8 o OSTHEET(n}~ 23 B8CFS STURRAE 22#";;2;‘,’;{,’; ARALYIS POINY 1
2, COMRACIOR 'S gi:‘vls-?e‘urﬁbm o STE DuRMa Y
- [ aFternET
3, COMWTRACTOR 1§ INT THAT GEYS.
OSTREET(5)0
':"::;':’”; MY aPiPESAT G0CFY
2 o] IANAS 15 T
PONSRUATY ©Q PIPES 14,05
ne d {10 BTRER T (8)21.4201'8
3, Al EIPOSED eatIn suge i1 8 srorccien srou v s I QBTHEE F (N)vd 82 OFS
‘_ " N D GAKI AND;‘ - )
o 4 PTTINNY ke o Jc:\ : o ] Y “"J‘ a0
1] Y T J; ; I 3\ Il T 25 1
/ (" u ;g N G | v s 5 u‘_ 5 ;r 5 g‘!’.ﬂ.l'
S grrrrr ; 9, Wita £ e
- T Ywesemeon T T
\ ™
H b
H £rszes. 371 g k5266187 FFus273.72 b |
s \J FPa266.3% - £=5268.37 A d FP=§274 22 3\,
5 {
=== H b =
;;,V’ £l E Sit 5 ' H | Bk
; rr:sgso 64 & ; Ew | prdbas0.64 ) ! o AFTERINLET )
H 1 FF=35250.6 - B /' rlw5259.6: f 1 FP%526Y.09 " FF=5274 98 . 1 '=$274,99
- 1 FReBS0H {I ; /a Rl x” FRE5250.14 }x ! X llr Fhm5359.1 4 % B | FP=Saags T e A FD\-5274 45 ] 1 A ‘;\ﬁ-szu a8 4
weando H 1| % :L-l- e op e oo 3 _|i~ . '):PL_‘ =] orir-20260F8 iR M R !
o i 510 I it Rl 4 r= THN ] Hy = =1 H H
R ’ /"5 :/ IE ! E i Fran2s o i H ! | H R \E— :— F; 3275.4% !_}‘ : )
g E . =5250.86 df v &4 £Fa5267.37 I VI 5275, 1 H
, k VAL L R h AR I FpaB2es Bt A 0l i | j s Bl A
; ! [ , N
‘ O | P Bl ISk Ey *’l I h R 40 LA o i ‘QE 21 M LEGAL DESCRIPTION
= e I 3 I v E—"" T I 79 b e
| | fasasi b i [ | / l) e [ H vl ) [ s \
‘ 1 H Fral5251.08 b VOB FFR5267.53 I - ksl
, | ppeszsose 1l B 2 Bl Fersaso da ! | finszeom A3 | \Frasaefos || : &l I ﬁ;.ggg}m A by eresare | | SV 11 fresem
! i ¢\ FpaB2sgse | | | il 703 L Al reas2748 ¢ | FPb274.88 .
/ i i ) ol H 4 &I. 7 g HoltH s & ty i / % é?\ ] N Bt y, 2. AL COR AMD OUTIOR T0 4> VOUKTABLE=ROLL, UALSS OTHERNSS
! Al O _J Sl AT e W e e mL B PSR A | T 'I'%_ | ;f L % u ° '.‘.A 1 / NOTED, DXCIPTRG ALAMED AMD OMCAND WHICH SHAL BE B STANDARD.
: 245 01 : o henkddon
S P i L - ” = — e poibe 3. M TG WAL SO SAL BE BY OTHRS.
0 redision AR AME Y jrsgdion /Tl Y crenasons’ | B 1EIE AL 575008 i D ersasrbs | § ) rrmsgerss | R Al
I E ~FPx5250.58.+ : . H 25260, =5267 FF= 5267, | prassyn.sa Ml A
| 1 -reesesose J I U / Fhesisosy ;\ i Iszss s J ol \5 SHR% M eemsans ) BNHH (L reeadenss y s 1 bl LEGEND
| S ; i k \ L & ; vt " ekl / , BASIN 0N 3 4 15THG COMIOUR
r——— h/\sm AAN] “h— ’[ {7 !;7‘ . ___L.y / BASIN BIN /J i 2 [AASIN B2 L K ,‘—'L—-—--— e i BTG HOEX CONTDLR
e T o ) / f - PROPONMD CONTOUR
; e gd [ oatoy T ron ot | et o o ke f,[w el T e o
et 24 azior 8| coaosl 30 (s loies s uw ) PEYERNNAR | foans COTTIG S8 ELVADH
| R e .L‘.I."; TTx T T T TT . S—— F ,’r oy oz PACPOSID POV £LAVATON
- = ol o4 2 iy ANALYBIS POINTS
4 i A - 0 STRERT NJ=160Cts \
! ] 13 01CFS
i qq VULUME=1| 411(}\' l
hon ANALYSIS DOINT 7 T
[ 434 QSTREET }g),u;;‘nzclvg |
. (90,0755
H pomesmymom .Eg VOLUNE-R2BACF .
| | STRECT (Nps78aCKS 83 /
| (S 1201075
118 doa {
| - oy wrrs=— 9 PROPOSED REINANG WAL
A 85007, %fzmvﬁ e e e e —~‘

~ 5
ANALYSIS PONT 0
0 3PES10.85CFS

) 1 1 [ Sy ] , N € VATER ERTNG AREA
41 SUE YA,

DITORAIS
FROPOSED VOLLAR=3Y GV, FT.

“4a

Frat00m

PRoscT e
EAGLE CREST

jvsarme - GRADING AND DRAINAGE
PLAN

i R TRORET:
MATER HAWESIWO AREA 2] REY
TS GRAPHIC SCALE |’ )
4:1 SLONE Jak.
TOR=90.50 a0 20 20 4@
BOTIDMa§6.00
PROPOSED VOLUME=110 CU. FT,

TYPICAL WATER HARVETING AREAS SoaLe: Fest




| EAGLE VIEWAY

3

. ;

SAN PEDRO DR
OBSIDIAN ST

. LoufgpArJg\apyp B

JeAP3

UP(N) OAK
{SURFACE

" b Al 2]
ENLOCHA WY,

T
UP (S) OAK
SURFACE

[y

T ERNLE

{UP ALA
SURFACE

A
GLECT_

"DANCING

£y

-

1

5

i
VIADE PAZ’;

“PLACER CREEK CT

El

ELK CREEK RD"
Ry

]

. HALTALOMALAL L.

= )\,3323 ?19V

i
=
s i

i e

1%
RANCHO MIRAGE DR [

TN: irdformation is for reference only,
Benalilo County assumas no liability for airors associatad
8/15/14 with tha uGs of these data, Users ars solsly responsible for
confirming dats accuracy when nacessaty, For curiert

Infromation visit www.bemco.gov/gis-program.

Y a73.20 7464
Feet




o}

SNOILVINDTIVI JITNVHAAH

O XIAN3IddV



GRATING CAPACITIES FOR TYPE 'A* | C" and'D’
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DROP INLET CALCULATIONS

POND TYPE OF AREA Q H H ALLOW
INLET (SF) (CES) (FT) (FT)
Single 'A' 5.92 19.92 0.4884 0.67
ORIFICE EQUATION
Q = CA sart(2gH)
C= 0.6
g= 32.2

INLETS IN SUMP CONDITION. ONE INLET CAN HANDLE THE FLOW ,

DOUBLED TO ALLOW FOR CLOGGING.
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EROSION CONTROL NOTES: B

i CONTRACTOR IS RESPONGIBLE FOT OBTANNG A TOPSOL OISTURBANCE

PERUTS PRIOR 10 GECOMING WORK,

2, CONTRACTOR 15 RESPONSISLE FOR MAMIANING RUN-0FF ON SITE DURING

CONSTRUCTION.

3. CONTRACTOR 15 RESPONSIBLE FOR CLEANING AL SEDWENT THAT GETS

WTO EXISTRG RIGHT~OF -WAY,

4. REPAIR O DAWACID FACIUTIS MO CLEANUP OF SEDIMERT

ACCUMULATIONS ON, ADIACENT PROFERTIES AND W PUBLIC FACILITES [5 THE.

RESPOMSIATY OF THE CONTRACTOR. !
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Pipe Capacity

Pipe D Siope Area R Q Provided Q Required Velocity
(in) (%) (ftr2) (cfs) (cfs) (ft/s)
1 30 0.5 4.91 0.625 29.08 20.00 4.07
2 18 1.5 1.77 0.375 12.90 12.01 6.80
3 30 33 4.91 0.625 74.71 47.60 9.70
4 30 3.3 4.91 0.625 74.71 25.17 5.13

Manning's Equation:
Q= 1.49/n* A * RM2/3) * SM(1/2)

A= Area
R= D/4

S = Slope
n= 0.013




Street Capacity Calculations

AERIE/SHANE/HIGHLIF/COLTON IN BASIN A
28' F-F Street Section with 4" curb

Siope=  0.004 Q=4.99
“or water depths less than 0.0625 feet
Y= Water depth
Area = 16*Y"2
p= SQRT(1025*Y42) + Y
n= 0.017
Depth (ft) |Area (ff*2)l P (ft) | R(A/P) | Q(cfs) | 2Q (cfs) | Vel (ft's)| D*V Er D2 (ft)
0.01 0.0016 0.33 0.00 0.00 0.00 0.16 0.00 0.28 | 0.00137
0.02| 0.0064 0.66 0.01 0.00 0.00 0.25 0.01 0.31 | 0.00336
0.025 0.01 0.83 0.01 0.00 0.01 0.29 0.01 0.33 ] 0.00448
0.035 0.0196 1.16 0.02 0.01 0.01 0.36 0.01 0.34 | 0.00681
0.045| 00324 1.49 0.02 0.01 0.03 0.43 0.02 0.36 | 0.00954
0.052| 0.043264 1.72 0.03 0.02 0.04 0.48 0.02 0.37 | 0.01149
0.06| 0.0576 1.98 0.03 0.03 0.06 0.52 0.03 0.38| 0.0138
0.0625|  0.0625 2.06 0.03 0.03 0.07 0.54 0.03 0.38 | 0.01454
For water depths greater than 0.0625 ft but less than 0.3025 ft
Yi= Y-0.0625
A2= Al +2'Y1 + 256"Y 142
P2= P1 + SQRT(2501*Y142)+Y1
Depth (ft) [Area (ft*2)) P () | R(A/P) | Q(cfs) | 2Q (cfs) | Vel (ft/s)| D*V Fr D2 (ft)
0.063 |0.063506| 2.09 0.03 0.03| 0.07 0.54 0.03 0.38 | 0.01462
0.1 0.172656| 3.98 0.04 012 024 0.68 0.07 0.38 | 0.02347
0.13 0.311406| 5.51 0.06 025 0.51 0.81 0.11 0.40 0.03289
0.16 |0.495156( 7.04 0.07 047 | 093 0.94 0.15 0.42 | 0.04338
0.2 0.810156]| 9.08 0.09 0.89 1.79 1.10 0.22 0.44 0.05857
0207 {0.873506| 943 0.09 099 | 1.98 1.13 0.23 044 |0.06134
0.2612 |1.446942| 12.20 0.12 193] 386 1.33 0.35 0.46 | 0.08377
0.3025 | 1.98256 | 14.31 0.14 294 | 587 1.48 0.45 0.47 | 0.10185
For water depths greater than 0.3025 ft but less than 0.333 ft
Y2= Y -0.3025
A3= A2 +Y2*14
P3= P2+Y2
Depth (ft) [Area (ft*2)] P () | R(A/P) | Q(cfs) | 2Q (cfs) [ Vel (ftfs)| D*V Fr D2 (ft)
0.303 1.9895| 14.31 0.14 2.95 5.20 1.48 0.45 0.48 | 0.10226
0.3039) 2.0021] 14.31 0.14 2.98 5.97 1.49 0.45 048 0.103
0.3062] 2.0343| 14.31 0.14 3.06 6.13 1.51 0.46 0.48 | 0.10491
0.31 2.0875 14.31 0.15 3.20 6.40 1.53 0.47 0.48 | 0.10806
0.3125) 2.1225| 14.32 0.15 3.28 6.57 1.56 0.48 0.49 | 0.11014
0.32 2.2275| 14.32 0.16 3.56 7.12 1.60 0.51 0.50 | 0.11641
0.3317] 2.3913| 14.34 0.17 4.01 8.01 1.68 0.56 0.51 | 0.12626
0.333] 240095 14.34 0.17 4.06 8.11 1.68 0.56 0.51 ] 0.12736
For water degths greater than 0.333 ft but less than 0.513 ft
Y3= Y -0.333
Ad= A3 +14>Y3+25°Y3"2
P4= P3 + SQRT( 2501 * Y3"2)
Depth (ft) |Area (ft*2)] P (ft) [ R(A/P) ]| Q(cfs) | 2Q (cfs) | Vel (ft's)] DV Fr D2 (ft)
0.335| 24376 14.44 0.17 4,12 8.23 1.69 0.57 0.51 | 0.12815
0.3601| 2.80726| 15.69 0.18 493 9.85 1.76 0.63 0.52 | 0.13827
0.38} 3.122725| 16.69 0.19 5.65 11.30 1.81 0.69 0.52 | 0.14662
0.4196| 3.809389| 18.67 0.20 7.30 14.60 1.92 0.80 0.52 | 0.16389|
0.4603| 4.596832] 20.70 0.22 9.32 18.64 2.03 0.93 0.53 | 0.18271
0.504| 5.534525| 22.89 0.24 11.88 | 2375 2.15 1.08 0.53 | 0.20367
0.513] 5.7395| 23.34 025| 1246 | 2491 217 1.1 0.563 | 0.20809




Street Capacity Calculations

SOARING UPPER 2/3
28' F-F Street Section with 4" curb
Slope=  6.03 13.25

or water depths less than 0.0625 feet

V= Water depth
frea = 16*Y*2
P= SQRT(1025*Y"2) + Y
n= 0.017
Depth (ft) [Area (ft*2)| P (ft) [ R(A/P) | Q(cfs) | 2Q (cfs)| Vel (ffs)] D'V Fr D2 (ft)
0.01 0.0016 0.33 0.00 0.00 0.00 0.43 0.00 0.76 | 0.00691
0.02] 0.0064 0.66 0.01 0.00 0.01 0.69 0.01 0.86 | 0.01624
0.025 0.01 0.83 0.01 0.0 0.02 0.80 0.02 .89 | 0.02136
0.035 0.0196 1.16 0.02 0.02 0.04 1.00 0.03 0.94 | 0.03228
0.045 0.0324 1.49 0.02 0.04 0.08 1.18 0.05 0.98 | 0.04391
0.052( 0.043264 1.72 0.03 0.06 0.11 1.30 0.07 1.01 ] 0.0524
0.06 0.0576 1.98 0.03 0.08 0.16 1.43 0.09 103 | 0.0624
0.0625 0.0625 2.06 0.03 0.09 0.18 1.47 0.09 1.04 | 0.06559
For water depths greater than 0.0625 ft but less than 0.3025 ft
Y1= Y-0.0625
A2= A1+ 2*Y1 + 25*Y 142
P2= P1 + SQRT(2501*Y142)+Y1
Depth (ft) |Area (ft"2)] P(ft) | R(A/P) | Q(cfs) | 2Q (cfs)| Vel (ft's)| D*V Fr D2 (ft)
0.063 [0.063506| 2.09 0.03 009 0.19 1.47 0.09 1.04 0.06598
0.1 0.172656| 3.98 0.04 0.32| 065 1.87 0.19 1.04 0.10566
0.13 0.311406| 5.51 0.06 069 139 223 0.29 1.09 0.14572
0.16 0.495156| 7.04 0.07 128 256 2.58 0.41 1.14 0.1894
0.2 0.810156| 9.08 0.09 245) 490 3.02 060 1.19 0.25153
0.207 | 0.873506( 9.43 0.09 2.71 541 3.10 0.64 1.20 0.26277
0.2612 | 1.446942| 12.20 0.12 529 | 10.58 3.65 0.95 1.26 | 0.35291
0.3025 1.9825 14.31 0.14 8.04 | 16,08 4.08 1.23 1.30 0.42471
For water depths greater than 0.3025 ft but less than 0.333 ft
Y2= Y -0.3025
A3= A2 +Y2*14
P3= P2 +Y2
Depth (ft) |Area (ft'2)] P () | R(A/P)| Q(cfs) | 2Q (cfs) | Vel (ffs)| D*V Fr D2 (ft)
0.303 1.8895( 14.31 0.14 8.09 16.17 4.06 1.23 1.30 | 0.42622
0.3039 2.0021 14.31 0.14 8.17 16.34 4.08 1.24 1.30 | 0.428%94
0.3062 2.0343] 14.31 0.14 8.39 16.78 4.2 1.26 1.31 | 0.43588
0.31 2.0875] 14.31 0.15 8.76 17.51 4.19 1.30 1.33 | 0.44737
0.3125 2.1225| 14.32 0.15 9.00 18.00 4.24 133 1.34 | 0.45494
0.32 2.2275( 14.32 0.16 9.75 19.51 4.38 1.40 1.36 | 0.47767
0.3317 23913 14.34 0.17 10.97 2194 4.59 1.52 1.40 | 0.51325
0.333 24095/ 14.34 0.17 11.11 22.22 4.61 1.54 1411 0.51721
For water degths greater than 0.333 ft but less than 0.513 ft
Y3= Y-0.333
Ad4= A3 +147 Y3 +25*Y3"2
P4= P3 + SQRT( 2501 * Y3*2)
Depth (/) [Area (#°2)] P (f) | R (A/P) ] Q (cfs) | 2Q (cfs) [ Vel (fis)| D*V Fr D2 ()
0.335 2.4378] 14.44 0.17 11.27 22.55 4.63 1.55 1.41 | 0.52038
0.3601| 2.80726] 15.69 0.18 13.49 26.99 4.81 1.73 1.41 | 0.56106
0.38] 3.122725| 16.69 0.19| 1547 | 3094 495 1.88 1.42 | 0.59436
0.4196| 3.800389| 18.67 0.20 19.89 30.98 5.25 2.20 1.43 | 0.66289
0.4603| 4.596832| 20.70 0.22 25.52 51.04 5.55 2.56 1.44 | 0.73635
0.504) 5.534525| 22.89 024 3252 65.05 5.88 2.96 1.46 | 0.81782
0513 5.7395| 23.34 0.25] 34.11 68.22 5.94 3.05 1.46 0.834%




Street Capacity Calculations

SOARING(LOWER 1/3)
28' F-F Street Section with 8" curb
Stope= 0.03 Q=20CFS
/= Water depth
Area = 8*rYr2
P= SQRT(257*Y"2) + Y
1= 0.017
Depth (ft) | Area (ft*2) P (f) R (A/P) Q (cfs) 2Q (cfs) | Vel (firs) D*V Fr D2 (ff)
0.01 0.00 0.17 0.00 0.00 0.00 0.42 0.00 0.75 | 0.0067048,
0.02 0.00 0.34 0.01 0.00 0.00 0.67 0.01 0.84 | 0.0157771
0.04 0.01 0.68 0.02 0.01 0.03 1.07 0.04 0.94 | 0.0369621
0.06 0.03 1.02 0.03 0.04 0.08 1.40 0.08 1.01 | 0.0607017
(.08 0.05 1.36 0.04 0.09 0.17 1.70 0.14 1.06 | 0.0862391
0.1 0.08 1.70 0.05 0.16 0.32 1.97 0.20 1.10{ 0.1131876
0.12 0.12 2.04 0.06 0.26 0.51 2.23 0.27 1.13 [ 0.1413075
0.125 0.13 213 0.06 0.29 0.57 2.29 0.28 1.14 | 0.1485001
 than 0,125 ft but less than 0,360 ft
Y1= Y-0.125
A2= A1+ 2*Y1 + 25*Y1A2
P2= P1 + SQRT(2501*Y142)+Y1
Depth (f) | Area (f*2) P (ft) R (A/P) Q (cfs) 2Q (cfs) | Vel (ftfs) D*v Fr D2 ()
0.13 0.14 2.38 0.06 0.30 0.61 2.24 0.29 1.09 0.1464784
0.16 0.23 3.91 0.06 0.51 1.02 2.26 0.36 1.00 0.1590045
0.2 0.42 5.95 0.07 1.07 2.13 2.57 0.51 1.01 0.2030387
0.24 0.69 8.00 0.09 2.02 4.04 2.94 0.71 1.06 0.2589738
0.2846 1.08 10.27 0.11 3.65 7.30 3.38 0.96 1.11 0.3284706
0.32 1.47 12.08 0.12 5.44 10.88 3.71 1.19 1.16 0.3871506
0.3551 1.91 13.87 0.14 7.71 15.41 4.04 1.43 1.19 0.44766
0.365 2.05 14.37 0.14 8.44 16.88 413 1.51 120 | 0.4650869
Y2= Y -0.365
Ad= A2 +Y2*14
P3= P2 +Y2
Depth (ft) | Area (ft"2) P (ft) R (A/P) Q (cfs) 2Q (cfs) | Vel(ft's) | D'V Fr D2 (ft)
0.37 2.12 14.38 0.15 8.92 17.85 422 1.56 1.22 | 0.4808442
0.4656 3.31 14.46 0.23 18.78 37.57 5.67 2.58 1.48 | 0.7526503
0.4848 3.72 14.49 0.26 22.77 45.54 6.12 2.97 1.55 | 0.8465309
0.5 3.94 14.51 0.27 24.97 49.93 6.34 3.17 1.58 | 0.8956596
0.54 4.50 14.55 0.31 31.11 62.21 6.92 3.74 1.66 | 1.0257991
0.5584 4.75 14.56 0.33 34.10 68.21 7.18 4.01 1.69 | 1.0860745
0.63 5.76 14.64 0.39 46.76 93.53 8.13 512 1.80 1.322998
0.667 6.27 14.67 0.43 53.90 107.80 8.59 5.73 1.85 | 1.44683686
For water deoths greater than 0.667 ff butless than 0.847 ft
Y3= Y -0.667
Ad= A3+ 14" Y3 +25*Y32
P4= P3 + SQRT( 2501 * Y3"2)
Depth (ft) | Area (ft"2) P () R (A/P) Q(cfs) | 2Q(cfs) | Vel (ft/s) D*v Fr D2 ()
0.7 6.76 16.32 0.41 56.89 113.79 8.41 5.89 1.77 | 1.4389182
0.72 7.09 17.32 0.41 59.10 118.21 8.34 6.01 1.73 | 1.4404596
0.74 743 18.32 Q.41 61.60 123.20 8.29 6.14 170 | 1.4460009
Q.76 7.79 19.32 0.40 64.38 128.76 8.26 6.28 1.67 | 1.4550338
0.78 8.17 20 32 0.40 67.43 134.86 8.25 6.43 165 | 1.4671379
0.8 8.58 21.32 0.40 70.76 141.52 8.25 6.60 163 | 1.481962
0.847 9.60 23.68 0.41 79.67 159.33 8.30 7.03 1.59 | 1.5258996




EROSION CONTROL NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR OBTAINING A TOPSOIL DISTURBANCE OITH’ — =
PERMIT PRIOR TO BEGINNING WORK. L1
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2. CONTRACTOR IS RESPONSIBLE FOR MAINTAINING RUN—OFF ON SITE DURING
CONSTRUCTION.
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3. CONTRACTOR IS RESPONSIBLE FOR CLEANING ALL SEDIMENT THAT GETS
INTO EXISTING RIGHT—OF—WAY.
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4. REPAIR OF DAMAGED FACILITIES AND CLEANUP OF SEDIMENT = TR/:{CTAU ITB
ACCUMULATIONS ON ADJACENT PROPERTIES AND IN PUBLIC FACILITIES IS THE

RESPONSIBILITY OF THE CONTRACTOR.
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5. ALL EXPOSED EARTH SURFACES MUST BE PROTECTED FROM WIND AND . ZONE AO e — et | i S
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