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Yolanda Padilla Moyer, PE
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RE: Catalonia Subdivision
Tr 1 & 2, The Trails Unit 3A
Revised Drainage Report Stamp Date: 3/25/20
Revised Grading Plan Stamp Date: 2/13/20
Hydrology File: C09D013

Dear Ms. Padilla Moyer,
Based on the submittal received on 3/25/20 the above-referenced Drainage Report and Grading
Plan are approved for Plat and Grading Permit. The Work order cannot be approved until the

following corrections are made:

Prior to Work Order:

1. Provide an easement and drainage covenant for Pond A. The easement must be recorded
prior to approving the Work Order.

Prior to Release of Financial Guarantee (For Information):

2. Engineer’s Certification, per the DPM Chapter 22.7: Engineer's Certification Checklist For
Subdivision is required.

If you have any questions, please contact me at 924-3986 or earmijo@cabg.gov.

Sincerely,

Ernest Armijo, P.E.
Principal Engineer, Planning Dept.
Development Review Services

Find Hydrology forms and information at: cabg.gov/planning/development-review-services/hydrology-section Page 1 of 1
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City of Albuquerque
March 25, 2020
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March 25, 2020

Ernest M. Armijo

Senior Engineer, Planning Dept.
Development Review Services
City of Albuquerque

PO Box 1293

Albuquerque, NM 87103

RE:

Catalonia Subdivision

Tr 1 & 2, The Trails Unit 3A

Revised Drainage Report Stamp Date: 3/25/20
Revised Grading Plan Stamp Date: 2/13/20
Hydrology File: C09D013

Dear Mr. Armijo,

Based on the submittal response letter of 2/26/20 the above-referenced Drainage Report
and Grading Plan corrections have been made:

Prior to Plat, Grading Permit and Work Order:

1.

will

5.

The 24 x 36 Storm Drain exhibit needs to be consistent with the Appendices analysis.
For instance, IN2&3 are called as Type-C, but are Type-A per the analysis and the storm
pipe sizes and flows do not match.

Response: Inlets have been updated to reflect the correct type and the flowrates have
been updated accordingly.

Provide the Stormwater Studio files for the storm drain; applied bend losses at SDMH9
seem especially suspect.

Response: Stormwater Studio file is attached.

IN2 needs to be a double inlet to accommodate the 42” inlet and outlet pipes; otherwise
use a manhole and lateral for this junction.

Response: Inlet 2 has been updated accordingly

Provide an easement and drainage covenant for Pond A. The easement must be
recorded prior to approving the Work Order.

Response: The final plat will be updated to reflect a drainage easement where Pond A
be going within Tract 10.

Is there any reason for building SDP7&11 now? It seems like these should just be built
with the Work Order that builds that part of Woodmont.



Ernest M. Armijo
City of Albuquerque
March 25, 2020
Page 2

Response: A portion of SDP7 AND SDP11 will be built with this project. The
construction documents will show each pipe as it enters the pond and each will be
capped and plugged on both the inlet and outlet sides.

6. Once this revised plan is approved, the revised Infrastructure List will need to be
submitted to the DRB.

Response: Revised IL will be submitted to DRB.

7. For Information. Reduced waterblock heights will be allowed at: Matero & Manresa
(0.24’ min) and Bellaterra & Cambrils (0.15’ min).
Response: Acknowledged.

8. Provide dimensional data on the Work Order plans (top width, bottom width, depth, etc.)
for the spillways and swale.
Response: Acknowledged.

9. Provide outlet structure details on the Work Order plans for Offsite Pond 1 with 12”

diameter orifice plate. Provide outlet structure detail for Pond B with 6” dimeter orifice
plate.

Response: Acknowledged.

Prior to Release of Financial Guarantee (For Information):

10. Engineer’s Certification, per the DPM Chapter 22.7: Engineer's Certification Checklist
For Subdivision is required.

Response: Acknowledged.
If you have any questions, please contact me at 823-1000 or ypadilla@bhinc.com.

%& Wko

olanda Padilla Moyer, P
Vice President
Community Development & Planning

Sincerely,

YPM/


mailto:ypadilla@bhinc.com

DRAINAGE REPORT

FOR

CATALONIA AT THE TRAILS
SUBDIVISION

MARCH 25, 2020

Prepared for:

PV TRAILS ALBUQUERQUE LCC
4350 LA JOLLA VILLAGE DR. SUITE 110
SAN DIEGO CA, 92122

Prepared by:



DRAINAGE REPORT
FOR
CATALONIA AT THE TRAILS
ALBUQUERQUE, NM

MARCH 25, 2020

Prepared for:

PV TRAILS ALBUQUERQUE LCC
4350 LA JOLLA VILLAGE DR. SUITE 110
SAN DIEGO, CA 92122

Prepared by:

BOHANNAN HUSTON, INC.
COURTYARD Il
7500 JEFFERSON STREET NE
ALBUQUERQUE, NM 87109

PREPARED BY: UNDER THE SUPERVI
e Wiy
3-25-2020 Z/Mg Al |
Joshua Lutz, E.I. Date Yb)anda Padilla Moyer, PE:

Bohannan A Huston

P:\20190248\CDP\Reports\20190248 Catalonia_ DMP.docx



DRAINAGE REPORT, CATALONIA AT THE TRAILS MARCH 25, 2020

TABLE OF CONTENTS

l. INTRODUGCTION ...ttt e e e e e e e e e e e e e e e ennnnn s 1
. PURPOSE OF REPORT ..ottt 1
. METHODOLOGY AND REFERENCES..........cooiiii e, 1
IV. SITE LOCATION AND CHARACTERISTICS ..., 2
V.  EXISTING CONDITIONS ... .o e e nnenn s 2
VI. DEVELOPED CONDITIONS ... e 3
A. INTERIM CONDITIONS ...t 3
B. ULTIMATE CONDITIONS ... 5
C. FIRST FLUSH REQUIREMENTS......coiiiiiiiiiieiee e 5
VII.  GRADING PLAN L.t e e e e e e e nnnnn s 6
VI, CALCULATIONS ..ot e e e e e e e e e e nnnnn s 6
X, CONCLUSION ..ottt e e e e e e e e 6
APPENDICES

APPENDIX A: BASIN ANALYSIS AND SUMMARY OF LAND TREATMENTS
APPENDIX B: INLET/STREET HYDRAULICS

APPENDIX C: STORM DRAIN PIPE ANALYSIS

APPENDIX D: INLET ANALYSIS

APPENDIX E: FIRST FLUSH REQUIREMENTS

APPENDIX F: CHANNEL ANALYSIS

APPENDIX G: EMERGENCY SPILLWAY ANALYSIS

APPENDIX H: HEC-HMS ANALYSIS

APPENDIX I: MANUFACTURERS RECOMMENDATION

EXHIBITS

EXHIBIT A: PRELIMINARY PLAT

EXHIBIT B: ORIGINAL DEVELOPED CONDITIONS BASIN MAP FROM DMP
EXHIBIT C: EXISTING BASIN MAP

EXHIBIT D: PROPOSED BASIN MAP

EXHIBIT E: STORM DRAIN NETWORK

EXHIBIT F: GRADING PLAN

P:\20190248\CDP\Reports\20190248 Catalonia_DMP.docx i B 0 h an n a.r] -_ HU Sto n



DRAINAGE REPORT, CATALONIA AT THE TRAILS MARCH 25, 2020

I INTRODUCTION

This report establishes a drainage management plan for Catalonia at the Trails Unit
3A. The proposed development consists of 78 single family detached residential lots on
approximately 20.29 acres. This project is located within the Volcano Trails Sector Plan
area, in northwest Albuquerque, west of Rainbow Blvd and south of Woodmont Avenue.
Catalonia is in the Trails Units 1-3 Drainage Master Plan (DMP) area and discharges
developed flows to “Pond B” located to the Southeast of the site, and a Pond “Pond A”
located to the Northeast of the site, both of which will be developed with this project. Future
Pond A5 is located on the east side of Woodmont Avenue and east of the proposed
Catalonia subdivision, Pond B will be conveyed to this pond through a storm drain network.
Future Pond A5 will not be constructed for fully developed conditions per the Master
Drainage Plan with this project. As part of this project, it has been sized to accommodate
the flow from Pond B as well as any offsite drainage which is conveyed to it. This report is

submitted in support of grading approval and preliminary plat approval by the DRB.

Il. PURPOSE OF REPORT

The purpose of this report is to provide site-specific drainage analysis for existing and
ultimate conditions for the subdivision development referred to as Catalonia at the Trails.
This plan is prepared and submitted to support design and grading of the subdivision and

internal streets for preliminary and final plat approvals.

.  METHODOLOGY AND REFERENCES

All analysis was completed for the existing and fully developed conditions. The runoff
volumes were computed for the 100 yr. — 24 hr. storm in accordance with the City of
Albugquerque Development Manual (DPM), Volume Il — Design Criteria, Section 22.2,
Hydrology, The City of Albuquerque, January 2002. Since the site is less than 40 acres in
size, the Rational Method is used in this report for the hydraulic analysis. The storm drain
network was analyzed assuming laminar flow and applying classical non-compressible fluid
mechanics approach. The ponds were analyzed through HEC-HMS by using SCS unit
hydrographs and curve numbers to determine peak flowrates while major hydrograph

routing was modeled using the Muskingham-Cunge methodology. The peak intensity was

Bohannan A Huston
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DRAINAGE REPORT, CATALONIA AT THE TRAILS MARCH 25, 2020

assumed to be at 12 hours. For HGL analysis, the Stormwater Studio software was used
which complies with the HEC-22 3rd edition energy grade line calculations. Output files can
be found in APPENDIX C

This report is consistent with previously approved drainage reports for this
development. The following City of Albuquerque approved documents will be referenced
throughout this report:

Amendment to Drainage Management Plan for the Trails Units 1, 2, and 3 Plate 2,

prepared by Thompson Engineering Consultants, Inc., February 2015. This report
establishes site specific drainage improvements guidelines for the subdivision Catalonia at
the Trails and provides the allowable discharge from the ponds which will be developed with

this project.

IV. SITE LOCATION AND CHARACTERISTICS

This project is located within the Volcano Trails Sector Plan area, in northwest
Albuquerque, west of Rainbow Blvd and south of Woodmont Avenue. (see ‘EXHIBIT E-
Subdivision Location Map and Summary Plat’).

The site consists primarily of native grasses and bushes, with few trees within the
site. Slopes range from 1% to 25%, with the maijority of the project sloping at 3% to 15%.

Considering that the site will not be phased, the onsite flow paths for the interim and
the ultimate conditions will not differ. Hence, the hydrology and hydraulics analysis will be

performed for the existing and ultimate conditions for the Catalonia subdivision.

V. EXISTING CONDITIONS

The existing basin and drainage patterns are shown graphically on the Existing
Drainage Conditions Map in ‘EXHIBIT C— Existing Conditions Basin Map’. The site currently
has a berm running through the middle it from east to west starting at Woodmont Avenue
and ending on the west side of the site. The berm will send the flows to the southeast or
northeast depending on which side of the berm the flow is coming from. There are minor
offsite flows draining to the site from the Northwest direction. For additional information
please refer to Drainage Master Plan for the Trails Units 1, 2, and 3 and ‘APPENDIX B —

Original Developed Conditions Basin Map from DMP’.

Bohannan A Huston
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DRAINAGE REPORT, CATALONIA AT THE TRAILS MARCH 25, 2020

The site runoff naturally flows southeast toward Future Pond B, or northeast to Pond A
which will be constructed as part of this project. In addition, a small portion of the site drains
east to Woodmont Avenue which will be collected by existing storm drain inlets within
Woodmont Avenue. For details refer to APPENDIX B.

The project area has been divided into 6 basins: Existing basin flowrates were
calculated by using the Rational method, Ex Basin-1 (A = 3.24 acres, Q,,, = 4.1 cfs), Ex
Basin-2 (A = 3.17 acres, Q190 = 4.3 cfs), Ex Basin-3 (A = 3.35 acres, Qoo = 4.4 cfs), Ex
Basin-4 (A = 13.16 acres, Q99 = 16.7 cfs), Ex Basin-5 (A = 5.17 acres, Q4o = 6.7 cfs), and
Offsite Basin-1 (A = 30.83 acres, Q199 = 39.1 cfs).

VI. DEVELOPED CONDITIONS

A. INTERIM CONDITIONS

The development of Catalonia at the Trails Unit 3A must accommodate offsite historic
flows. Ex Basin-1 (A = 3.24 acres, Qoo = 4.1 cfs), Ex Basin-2 (A = 3.17 acres, Q199 = 12.2
cfs), Ex Basin-3 (A = 3.35 acres, Q140 = 10.9 cfs), drains Northeast to the Northeastern
boundary, Ex Basin-4 (A = 4.20 acres, Qoo = 5.33 cfs) drains Northwest to Southeast while
Ex Basin-5 (A = 13.16 acres, Q149 = 42.8 cfs) drains to the Southeastern boundary. Per the
drainage master plan, Offsite Basin-1 (A = 30.83 acres, Q10-snr = 39.1 cfs) is captured on
the western boundary by a detention pond formally known as “Future Offsite Pond 17, from
this point on “Future Offsite Pond 1” will be known as “Offsite Pond 1”. Offsite Pond 1
discharges to a 30” storm drain pipe. The allowable discharge of Q,,, = 9.25 cfs for the
DMP from Thompson Engineering. However, instead of only discharging the allowable flow,
the 30” storm drain pipe will convey Q1o¢—enr = 17.3 cfs and Q1gg—z4nr = 22.0 cfs to Pond A.
While the allowable discharge from the previous DMP has been exceeded, the downstream
infrastructure has been sized to accommodate these higher flows and Pond A has been
sized so that it can capture the additional flow from Offsite Pond 1 while not discharging
more than the previous DMP stated.

Ex Basin 1, Ex Basin 2, and a portion of Ex Basin 3 are combined to form Basin A (A =
9.20 acres, Q199 = 29.7 cfs). Within Basin A, Q;90 = 0.76 cfs is conveyed by Mataro Road
from lot 30 west to Manresa Drive, @19, = 14.0 cfs is conveyed by Manresa Drive from the
highpoint located near lot 33 north to the intersection of Manresa Drive and Girona Avenue,

Q100 = 7.0 cfs is conveyed by Tortosa Drive from the highpoint located near lot 50 north to
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the intersection of Tortosa Drive and Girona Avenue, Q,,, = 8.2 cfs is conveyed by
Cambirils Drive from the highpoint located at the intersection of Cambrils Drive and Bellatara
Street north to the intersection of Girona Avenue. East of the intersection of Cambrils Drive
and Girona Avenue, the flow being conveyed by Girona Avenue is Q49 = 29.7 cfs, this
results in the need for two inlets in a sump condition, one on each side of Girona Avenue,
each inlet has a minimum capacity of two times the required capacity. The inlets tie into a
42” storm drain line which discharges to “Pond A” (Vwater = 3.45 Ac-Ft, Q199—in, = 44.5 cfs).
Pond A also collects sheet flow runoff from Offsite Basin 5, Q1¢o = 6.7 cfs.

A portion of Ex Basin 4 is to form Basin B (A=11.10 acres, Q,,, = 35.9 cfs). Basin B is
conveyed by Mataro Road from the highpoint located near lot 28 east to Cambrils Drive with
a flowrate of Qo = 18.4 cfs. From said intersection, drainage is conveyed by Cambrils
Drive south to the low point in Tarragona Road, east of lot 7, at a flowrate of Q,,, = 24.8 cfs.
Additionally, Qoo = 11.1 cfs is conveyed by Tarragona Road from the highpoint located
near lot 33 in Manresa Drive east to the low point previously mentioned. At the low point
east of Lot 7 will be an inlet in a sump condition, Inlet 1, to capture the @, = 35.9 cfs that is
produced by Basin B. Inlet 1 will be located on the eastern side of the road which will be
super elevated to convey the drainage to the inlet. A 12’ wide concrete valley gutter will be
placed across the road to help convey said drainage. Inlet 1 will discharge to a detention
pond, Pond B (V=1.99 Ac-Ft, Q,40-in = 35.2 cfs). If the inlet were to clog, the drainage
would overtop the curb and spill into Pond B. Pond B has an allowable discharge of Q40 =
3.36 cfs which will discharge to Pond A5 and is designed to have two feet of freeboard and
an emergency spillway as shown on EXHIBIT F.

Offsite Basin 2 is a portion of Basin A3 from the master DMP for the Trails Unit 1, 2,
and 3 (A = 3.21 acres, Q199 = 4.9 cfs). A portion of Offsite Basin 2 will be developed with
this project as Woodmont Avenue. A pond will be placed just north of the developed
Woodmont Avenue, called “Woodmont Pond” (Vwater=0.22 Ac-Ft, Q190 = 5.1 cfs). A berm
will be placed just north of the Woodmont Pond to direct flow to the east to follow the
historical flow pattern.

Offsite Basin 3 is a portion of Basin E4 from the master DMP (A=1.43 acres, Q1o =
6.0 cfs). Offsite Basin 3 will be conveyed down Woodmont Avenue where it will be collected
by existing inlets. This basin, which is approximately half of Basin E4, does not exceed the
master DMP flows of Q9o = 13.11 cfs.

Bohannan A Huston

P:\20190248\CDP\Reports\20190248 Catalonia_DMP.docx



DRAINAGE REPORT, CATALONIA AT THE TRAILS MARCH 25, 2020

Pond A5, formally known as “Future Pond A5”, located east of Woodmont Avenue in
Tract OS-2, (V=1.47 Ac-Ft, Q,,0 = 6.92 cfs), will be developed as a retention pond in the
interim condition. The pond will store drainage from the area to the north of it as well as the
discharge from Pond B.

See APPENDIX H for HEC-HMS pond analysis.

B. ULTIMATE CONDITIONS

The ultimate conditions are the same as the interim conditions except for what is
discussed from this point forward. A 36” storm drain pipe will be installed from Pond A and
will convey the discharge to Pond A5. Pond A5 will no longer be a retention pond, instead it
will be a detention pond as a 24” storm drain pipe will be installed to discharge an allowable
flow of Q190 = 16.29 cfs to “Future Pond A6”. As mentioned above, Pond A5 will collect
discharge from a 36” from DMP Basin A5, and Pond A. Basin A5 has an allowable
discharge of 37.55 cfs as per the Master DMP. Woodmont Avenue will be designed so that
there is a low point located in Basin A3 (Q100 =11.41 cfs per the DMP) where inlets can be
placed to collect and convey the drainage to Pond A. Offsite Pond 1 may or may not be
removed, but the storm drain system in Girona as well as Pond A has been designed to
handle Q100 = 37.00 cfs from the Offsite Basin 1. Pond A has also been designed to handle
basin A1 from the Master DMP, which has a designed flow of Q100 = 51.68 cfs. Pond A will
discharge Q100 = 46.4 cfs through a 36” storm drain pipe. The Master DMP allows for a
combined discharge of Q100 = 89.0 cfs from Tract 1 and Tract 2 of the Trails in the ultimate
conditions, since the flow that is being conveyed to Pond A5 has decreased drastically,

Pond A5 has also decreased in size from 4.61 Ac-ft to approximately 3.0 Ac-ft.

C. FIRST FLUSH REQUIREMENTS

This project is required to meet the first flush requirements of the new City Drainage
Ordinance. The first flush requirement will be met via retention volume. Pond A (V; = 4.37
Ac-Ft) will convey develop flows from Basin A, and Detention Pond B (V; = 2.13 Ac-Ft) will
convey develop flows from Basin B. The required storage is calculated as 0.42 in. times the
subdivision acreage times the percent impervious area and is equal to 12628.7 cf (0.29 Ac-
Ft). The provided detention volume is Vp,ppidea = 4.53 Ac-Ft, hence the water quality

requirements for this project is fulfilled.
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See ‘APPENDIX E- First Flush Requirements’ for more information.

VII. GRADING PLAN

The grading plan for Catalonia is included in ‘EXHIBIT F— Grading Plan’ of this report.

VIIl. CALCULATIONS

All the calculations to support the narrative are included in the appendices and were
computed in accordance with the COA DPM, Chapter 22, Section 2. Microsoft Excel
spreadsheets, manning and stream were used to analyze the site drainage, storm drain and
roadway infrastructure. The design storm used in this analysis is the 100 year — 6-hr. storm
event. The land treatment percentage D was computed using equation from COA DPM table
A-5, Chapter 22, Section 2, as a function of the area and number of units. The remaining
land treatment percentages was evenly divided between categories B and C. The runoff
coefficient, C, was obtain from COA DPM table A-11, chapter 22, section 2. The average
rainfall intensity, i, was taken from COA DPM table A-10, chapter 22, section 2. Ponds were
analyzed in HEC-HMS for the 100 year-24-hour event, with an intensity position of 50%.
Once these parameters were known the runoff flows for each sub-basin were computed, as
shown in APPENDIX A. Manufactures curvilinear pipe recommendations can be found in
APPENDIX |. For HGL analysis, the Stormwater Studio software was used which complies
with the HEC-22 3rd edition energy grade line calculations . Output files can be found in
APPENDIX C.

IX. CONCLUSION

This drainage report is in compliance with the previously approved drainage master
plans and drainage reports, and no adverse effects are anticipated to the existing
infrastructure. The proposed storm drain infrastructure and drainage management schemes
allow for the safe management of storm runoff and preservation of the natural terrain in
permanent conditions. The implementation of these concepts would result in the safe
passage of the 100-year-6 hr. storm event. With the information presented in this report we

are requesting this drainage report to be approved.

Bohannan A Huston
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EXISTING BASIN SUMMARY

BASIN AREA AREA % LAND TREATMENT DISCHARGE (CFS) | DISCHARGE (CFS) | VOLUME (AC-FT) | VOLUME (AC-FT)
1.D. (FT) (AC) A B Cc D 10 yr 100YR 10 yr 100 yr
OFFSITE BASIN 1 1342745 30.83 100.00% | 0.00% 0.00% 0.00% 7.7 39.1 0.21 1.13
Ex Basin 1 140918 3.24 100.00% | 0.00% 0.00% 0.00% 0.8 4.1 0.02 0.12
Ex Basin 2 138230 3.17 90.00% | 10.00% | 0.00% 0.00% 1.0 4.3 0.02 0.12
Ex Basin 3 145822 3.35 95.00% | 5.00% 0.00% 0.00% 0.9 4.4 0.02 0.13
Ex Basin 4 573090 13.16 100.00% | 0.00% 0.00% 0.00% 3.3 16.7 0.09 0.48
Ex Basin 5 225231 517 96.00% | 4.00% 0.00% 0.00% 14 6.7 0.04 0.19
Ex Basin 6 168887.5 3.88 100.00% | 0.00% 0.00% 0.00% 1.0 4.9 0.03 0.14
TOTAL 2566036 58.9 15.1 75.3 0.4 2.2
DEVELOPED BASIN SUMMARY
BASIN AREA AREA Lots % LAND TREATMENT DISCHARGE (CFS) | DISCHARGE (CFS) | VOLUME (AC-FT) | VOLUME (AC-FT)
1.D. (ft) (AC) A B C D 10 yr 100YR 10 yr

BASIN A 400914 9.20 39 0.00% 29.6% 29.6% 40.8% 16.9 29.7 0.54 0.99
BASIN B 483543 11.10 39 0.00% 29.6% 29.6% 40.8% 204 35.9 0.65 1.20
OFFSITE BASIN 1 1342745 30.83 0 100.00% | 0.0% 0.0% 0.0% 7.7 39.1 0.21 1.13
OFFSITE BASIN 2 51247 1.18 0 0.00% 5.0% 5.0% 90.0% 3.2 4.9 0.11 0.18
OFFSITE BASIN 3 62458 1.43 0 0.00% 5.0% 5.0% 90.0% 3.9 6.0 0.14 0.22
OFFSITE BASIN 4 168887.5 3.88 0 100.00% | 0.0% 0.0% 0.0% 1.0 4.9 0.03 0.14
OFFSITE BASIN 5 225231 5.17 0 96.00% 4.0% 0.0% 0.0% 14 6.7 0.04 0.19
TOTAL 2340907.00| 53.7 78.00 52.1 115.6 1.6 3.7
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53' ROW - 32' F-F

MANNING'SN = 0.017 SLOPE = 0.020

POINT DIST ELEV

POINT DIST ELEV

POINT DIST ELEV

ENERGY

Intersection Girona Ave

Manresa Drive (West) -

Q=14.0 cfs
E=0.50'<0.87"
D=0.34'

10 00 09 40 126 01 70 424 00
20 105 07 50 265 03 80 425 0.7
30 106 00 60 404 01 90 530 09
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS
FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)
0010 0010 0002 0001 0341 0349 0.323 0012
0020 0020 0006 0004 0682 0554 0646 0.025
0030 0030 0015 0011 1023 0725 0969 0.038
0040 0040 0026 0023 1363 0.879 1.292 0.052
0050 0050 0040 0041 1704 1.020 1.615 0.066
0060 0060 0058 0067 2045 1.152 1.938 0.081
0070 0070 0079 0101 238 1276 2261 0.095
0080 0080 0103 0.144 2727 1395 2584 0.110
0090 0090 0131 0197 3.068 1509 2907 0.125
0100 0100 0162 0261 3409 1.619 3.230 0.141
0110 0110 0195 0337 3749 1725 3553 0.156
0120 0120 0233 0425 4090 1.828 3876 0.172
0130 0130 0274 0491 4984 1789 4752 0.180
040 0140 0329 0561 6430 1704 6.181 0.185
0150 0150 0398 0672 7.876 1.690 7.610 0.194
0.160 0.160 0481 0.825 9.322 1714 9038 0.206
0170 0170 0579 1019 10.768 1761 10.467 0.218
0180 0180 0691 1257 12214 1.821 11.896 0.232
0190 0190 0817 1543 13660 1.890 13.324 0.246
0200 0200 0957 1880 15106 1.965 14.753 0.260
0210 0210 1112 2271 16552 2043 16182 0.275
0220 0220 1281 2718 17.998 2.123 17.610 0.290
0230 0230 1464 3227 19444 2204 19.039 0.306
0240 0240 1.661 3.798 20.890 2286 20.468 0.321
0250 0250 1.873 4.437 22336 2369 21.896 0.337
0260 0260 2099 5145 23782 2451 23.325 0.353
0270 0270 2340 5926 25228 2533 24754 0.370
0280 0280 2594 6783 26674 2615 26182 0.386
0290 0290 2.863 7.719 28120 2696 27.611 0.403
0300 0300 3147 8736 20566 2776 29.040 0.420
0310 0310 3444 09837 31012 2856 30468 0.437
0320 0320 3.756 11.026 32458 2936 31.897 0.454
0330 0330 4.075 12625 32478 3.098 31.900 0.479
0340 0340 4.394 14309 32498 3.257 31903 0505
0350 0350 4.713 16076 32519 3411 31.906 0531
0360 0360 5032 17.923 32539 3562 31.909 0557
0370 0370 5351 10.849 32559 3.709 31.912 0584
0380 0380 5670 21.851 32579 3.854 31.915 0.611
0390 0390 5990 23930 32599 3.995 31.918 0.638
0400 0400 6.309 26.082 32620 4.134 31921 0.666

file:///PY/20180338/CDP/Hydro/Street%20Capacity w%20gutter/53ftROW-%620s%20=%6202.0%25.1xt[6/8/2018 8:35:17 AM]



aortiz
Text Box
Intersection Girona Ave Manresa Drive (West) - Q=14.0 cfs
                  E=0.50'<0.87'
                  D=0.34'

aortiz
Line

aortiz
Text Box
53' ROW - 32' F-F


0410 0410 6.628 28307 32640 4.271 31.924 0.694

0420 0420 6.947 30.603 32660 4.405 31.927 0.722

0430 0430 7.267 32969 32.680 4537 31.930 0.750

0440 0440 7.586 35404 32701 4.667 31.933 0.779

0450 0450 7.905 37.907 32721 4.795 31.936 0.808

0460 0460 8225 40477 32741 4922 31.939 0.837

0470 0470 8544 43113 32761 5046 31.942 0.866

0480 0480 8863 45814 32781 5169 31.945 0.89%

0490 0490 9183 48579 32.802 5290 31.948 0925

WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY

FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)

0500 0.500 9502 51408 32.822 5410 31952 0.955
0510 0510 9.822 54299 32.842 5528 31.955 0.985
0520 0520 10.141 57.251 32862 5.645 31958 1.016
0.530 0.530 10461 60.265 32883 5.761 31.961 1.046
0540 0540 10.781 63.339 32903 5.875 31964 1.077
0550 0.550 11.100 66.473 32923 5988 31967 1.108
0560 0.560 11420 69.665 32943 6.100 31970 1.139
0570 0570 11.740 72916 32964 6.211 31973 1.170
0580 0.580 12.059 76.225 32984 6.321 31976 1.201
0590 0.590 12379 79591 33.004 6.429 31979 1.233
0.600 0.600 12.699 83.013 33.024 6.537 31982 1.265
0.610 0.610 13.019 86.492 33.044 6.644 31985 1.297
0620 0.620 13.339 90.026 33.065 6.749 31988 1.329
0.630 0.630 13.659 93.615 33.085 6.854 31991 1.361
0.640 0.640 13979 97.258 33.105 6.958 31994 1.393
0.650 0.650 14.299 100.955 33.125 7.061 31.997 1425
0.660 0.660 14.619 104.706 33.146 7.163 32.000 1.458
0.670 0.670 14.944 106.483 34.146 7.126 33.000 1.460
0.680 0.680 15.279 108.385 35.146 7.094 34.000 1.463
0.690 0.690 15.624 110410 36.146 7.067 35.000 1.467
0.700 0.700 15.979 112556 37.146 7.044 36.000 1.472
0.710 0.710 16.344 114821 38.147 7.026 37.000 1.478
0.720 0.720 16.719 117.206 39.147 7.011 38.000 1.484
0.730 0.730 17.104 119.708 40.147 6.999 39.000 1.492
0.740 0.740 17.499 122.328 41.147 6.991 40.000 1.500
0.750 0.750 17.904 125.065 42.147 6.985 41.000 1.509
0.760 0.760 18.319 127918 43.148 6.983 42.000 1518
0.770 0.770 18.744 130.887 44.148 6.983 43.000 1.528
0.780 0.780 19.179 133.973 45148 6.986 44.000 1.539
0.790 0.790 19.624 137.17/5 46.148 6.990 45.000 1.550
0.800 0.800 20.079 140.494 47.148 6.997 46.000 1.562
0.810 0.810 20.544 143.931 48.149 7.006 47.000 1.573
0820 0.820 21.019 147.484 49.149 7.017 48.000 1.586
0.830 0.830 21.504 151.156 50.149 7.029 49.000 1.599
0.840 0.840 21.999 154946 51.149 7.043 50.000 1.612
0.850 0.850 22.504 158.855 52.149 7.059 51.000 1.625
0860 0.860 23.019 162.885 53.150 7.076 52.000 1.639
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53 ROW 32' F-F

MANNING'SN = 0.017 SLOPE = 0.030

POINT DIST ELEV

POINT DIST ELEV POINT DIST ELEV

10 00 09 40 126 01 70 424 00

20 105 07 50 265 03 80 425 07

30 106 00 60 404 01 90 530 09

WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOPWID TOTAL FROUDE
INC AREA RATE PER VEL PLUS WATER ENERGY NO.

FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)

0010 0010 0002 0001 0329 0427 0311 0311 0013 1.063

0020 0020 0006 0004 0657 0677 0621 0621 0027 1194

0030 0030 0014 0012 098 0887 0932 0932 0042 1277

0040 0040 0025 0027 1314 1075 1243 1243 0058 1.340

0050 0050 0039 0048 1643 1247 1554 1554 0074 1.391

0060 0060 0056 0079 1971 1408 1864 1864 0091 1.433

0070 0070 0076 0119 2300 1561 2175 2175 0108 1471

0080 0080 0099 0170 2629 1706 2486 2486 0.125 1504

0090 0090 0126 0232 2957 1845 2797 2797 0143 1534

0100 0100 0155 0308 328 1980 3107 3107 0161 1561

0110 0110 0188 0397 3614 2110 3418 3418 0179 1.586

0120 0120 0224 0500 3943 2236 3729 3729 0198 1.609

0130 0130 0263 0619 4271 2358 4039 4039 0216 1631

0140 0140 0310 0670 5755 2161 5506 5506 0213 1.605

0150 0150 0373 0781 7.238 2095 6972 6972 0218 1.598

0160 0160 0450 0943 8722 2097 8438 8438 0228 1.602

0170 0170 0541 1157 10205 2138 9904 9904 0241 1612

0180 0180 0648 1426 11689 2201 11370 11370 0255 1.625

0190 0190 0769 1751 13173 2278 12837 12837 0271 1641

0200 0200 0905 2139 14.656 2364 14303 14303 0287 1.658

0210 0210 1055 2591 16140 2457 157690 15769 0304 1.674

0220 0220 1220 3114 17.623 2552 17235 17235 0321 1691

0230 0230 1400 3710 1907 2651 18701 18701 0339 1.708 S

0240 0240 1594 4383 20590 2750 20167 20167 0358 1.725 'T”;ftrosres‘;'g? G(gf’;f GA‘éfS

0250 0250 1.803 5139 22074 2850 21634 21634 0376 L1741 -Q=21.bcls

0260 0260 2027 5980 23557 2950 23100 23100 0395 1.756 E=0.37'<0.87

0270 0270 2265 6.910 25041 3051 24566 24566 0415 1.771 b=0.25

0280 0280 2518 7.933 26524 3151 26032 26032 0434 1786

0290 0290 2786 9.053 28008 3250 27.498 27.498 0.454 1.800

0300 0300 3068 10274 29491 3349 28965 28965 0474 1814

0310 0310 3365 11509 30.975 3.447 30431 30431 0495 1.827

0320 0320 3677 13031 32458 3544 31897 31.897 0515 1.841

0330 0330 3996 14.963 32479 3745 31900 31900 0548 1.866

0340 0340 4315 17.000 32499 3.940 31.903 31.903 0581 1.889

0350 0350 4.634 10138 32519 4130 31906 31906 0615 1.911

0360 0360 4953 21376 32539 4316 31909 31909 0650 1.931

0370 0370 5272 23710 32559 4498 31912 31912 0685 1.951

0380 0380 5591 26140 32580 4.675 31915 31915 0.720 1.969

0390 0390 5910 28662 32600 4.850 31918 31.918 0.756 1.987
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aortiz
Text Box
Intersection Girona Ave Tortorsa St - Q=21.6 cfs
                  E=0.37'<0.87'
                  D=0.25'

aortiz
Line


0400 0400 6.229 31275 32620 5021 31921 31.921 0.792 2.004
0410 0410 6548 33.978 32.640 5189 31924 31.924 0.829 2.020
0420 0420 6.868 36.768 32.661 5354 31927 31.927 0.866 2.035
0430 0430 7.187 39.644 32681 5516 31930 31.930 0.903 2.050
0440 0.440 7.506 42.606 32701 5676 31.933 31.933 0941 2.064
0450 0.450 7.826 45651 32721 5.833 31.936 31.936 0.979 2078
0460 0460 8145 48.778 32742 5989 31939 31.939 1.018 2.091
0470 0470 8464 51.986 32.762 6.142 31942 31.942 1.057 2.103
0480 0480 8784 55274 32.782 6293 31945 31.945 1.006 2.116
0490 0490 9103 58.641 32.802 6.442 31948 31.948 1135 2127
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOPWID TOTAL FROUDE
INC AREA RATE PER VEL PLUS WATER ENERGY NO.

FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)

0500 0.500 9423 62.085 32.822 6589 31.952 31952 11/5 2139
0510 0510 9.742 65.607 32843 6.734 31.955 31955 1215 2150
0520 0520 10.062 69.204 32863 6.878 31.958 31958 1.256 2.161
0530 0530 10.382 72876 32883 7.020 31961 31961 129 2171
0540 0.540 10.701 76.623 32903 7.160 31964 31.964 1.337 2182
0550 0.550 11.021 80.442 32924 7.299 31967 31967 1379 2192
0560 0.560 11.341 84.334 32944 7.437 31970 31970 1420 2201
0570 0570 11.660 88298 32964 7573 31973 31973 1462 2211
0580 0.580 11.980 92332 32984 7.707 31976 31.976 1504 2.220
0590 0.590 12300 96.437 33005 7.841 31979 31979 1546 2.229
0.600 0.600 12.620 100.611 33.025 7.973 31.982 31982 1589 2238
0610 0.610 12939 104.853 33.045 8103 31985 31985 1.631 2246
0.620 0.620 13.259 109.164 33.065 8.233 31.988 31988 1674 2254
0.630 0.630 13579 113543 33.085 8362 31991 31991 1.717 2.263
0.640 0.640 13.899 117988 33.106 8.489 31.994 31994 1761 2271
0650 0.650 14.219 122500 33.126 8.615 31.997 31997 1.804 2278
0.660 0.660 14.539 127.077 33.146 8.740 32000 32.000 1.848 2.286
0.670 0.670 14.864 1290.259 34.146 8696 33.000 33.000 1846 2284
0.680 0.680 15.199 131593 35.147 8.658 34.000 34.000 1.846 2.283
0.690 0.690 15544 134.078 36.147 8.626 35.000 35.000 1.847 2.282
0.700 0.700 15.899 136.709 37.147 8599 36.000 36.000 1.850 2.281
0.710 0.710 16.264 139487 38.147 8576 37.000 37.000 1.854 2.281
0.720 0.720 16.639 142.410 39.147 8559 38.000 38.000 1.859 2.280
0.730 0.730 17.024 145477 40.148 8545 39.000 39.000 1.866 2.280
0.740 0.740 17.419 148.687 41.148 8536 40.000 40.000 1.873 2.280
0.750 0.750 17.824 152.039 42.148 8530 41000 41000 1.882 2.281
0.760 0.760 18.239 155.534 43.148 8528 42.000 42.000 1.891 2281
0.770 0.770 18.664 159.170 44.148 8528 43.000 43.000 1.901 2.282
0.780 0.780 19.099 162.949 45149 8532 44000 44000 1912 2.283
0.790 0.790 19544 166.871 46.149 8538 45000 45000 1924 2284
0.800 0.800 19.999 170.935 47.149 8547 46.000 46.000 1.936 2.285
0.810 0.810 20.464 175.142 48.149 8559 47.000 47.000 1.949 2.287
0.820 0.820 20.939 179.492 49.149 8572 48.000 48.000 1.963 2.288
0.830 0.830 21.424 183987 50.150 8588 49.000 49.000 1.977 2.290
0.840 0.840 21919 188.627 51.150 8.606 50.000 50.000 1.992 2291
0.850 0.850 22424 193412 52.150 8.625 51.000 51.000 2.007 2.293
0.860 0.860 22.939 198.344 53.150 8.647 52000 52000 2023 2.295
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53 ROW 32' F-F

MANNING'SN = 0.017 SLOPE = 0.030

POINT DIST ELEV
10 00 09

20 105 0.7
30 106 0.0

WSEL

FT.

0.010
0.020
0.030
0.040
0.050
0.060
0.070
0.080
0.090
0.100
0.110
0.120
0.130
0.140
0.150
0.160
0.170
0.180
0.190
0.200
0.210
0.220
0.230
0.240
0.250
0.260
0.270
0.280
0.290
0.300
0.310
0.320
0.330
0.340
0.350
0.360
0.370
0.380
0.390

POINT DIST ELEV POINT DIST ELEV

40 126 01
50 265 03
6.0 404 01

DEPTH FLOW

INC AREA RATE
SQ.FT.

0.010
0.020
0.030
0.040
0.050
0.060
0.070
0.080
0.090
0.100
0.110
0.120
0.130
0.140
0.150
0.160
0.170
0.180
0.190
0.200
0.210
0.220
0.230
0.240
0.250
0.260
0.270
0.280
0.290
0.300
0.310
0.320
0.330
0.340
0.350
0.360
0.370
0.380
0.390

0.002
0.006
0.014
0.025
0.039
0.056
0.076
0.099
0.126
0.155
0.188
0.224
0.263
0.310
0.373
0.450
0.541
0.648
0.769
0.905
1.055
1.220
1.400
1.594
1.803
2.027
2.265
2.518
2.786
3.068
3.365
3.677
3.996
4.315
4.634
4.953
5.272
5.501
5.910

(CFS)

0.001
0.004
0.012
0.027
0.048
0.079
0.119
0.170
0.232
0.308
0.397
0.500
0.619
0.670
0.781
0.943
1.157
1.426
1.751
2.139
2.591
3.114
3.710
4.383
5.139
5.980
6.910
7.933
9.053
10.274
11.599
13.031
14.963
17.000
19.138
21.376
23.710
26.140
28.662

70 424 00
80 425 0.7
90 530 0.9

FLOW WETTED FLOW TOPWID

PER
(FT)

0.329
0.657
0.986
1.314
1.643
1971
2.300
2.629
2.957
3.286
3.614
3.943
4.271
5.755
7.238
8.722
10.205
11.689
13.173
14.656
16.140
17.623
19.107
20.590
22.074
23.557
25.041
26.524
28.008
29.491
30.975
32.458
32.479
32.499
32.519
32.539
32.559
32.580
32.600

TOPWID TOTAL FROUDE

VEL PLUS WATER ENERGY NO.
(FPS) OBSTRUCTIONS (FT)

0427 0311 0311 0013 1.063

0677 0621 0621 0027 1194

0887 0932 0932 0042 1.277

1075 1243 1243 0058 1.340

1247 1554 1554 0074 1391

1408 1864 1864 0091 1433

1561 2175 2175 0108 1471

1706 2486 2486 0125 1504

1845 2797 2797 0143 1534

1980 3107 3107 0161 1561

2110 3418 3418 0179 1586

2236 3729 3729 0198 1.609

2358 4039 4039 0216 1631

2161 5506 5506 0213 1605

2005 6972 6972 0218 1598

2007 8433 8438 0228 1.602

2133 9904 9904 0241 1612

2201 11370 11370 0255 1625

2278 12.837 12837 0271 1641

2364 14303 14303 0287 1.658

2457 15769 15769 0304 1674

2552 17235 17235 0321 1.691

2651 18701 18701 0339 1.708

2750 20167 20167 0358 1.725

2850 21634 21634 0376 1741

2050 23100 23100 0395 1.756

3051 24566 24566 0415 1771

3151 26032 26032 0434 1786

3250 27.498 27.498 0.454 1.800 —

3349 28965 28965 0474 1814 'g;er;f)?ﬁ;'cg'risg%a:%e7
3447 30431 30431 04% 1827| . '
3544 31.897 31897 0515 1841 048087
3745 31900 31900 0548 1866 =0.48'<0.
3940 31903 31903 0581 1.889 D=0.31
4130 31906 31906 0615 1911

4316 31909 31909 0650 1.931

4498 31912 31912 0685 1951

4675 31915 31915 0720 1969

4850 31918 31918 0.756 1987
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aortiz
Text Box
Intersection Girona Ave Cambrils Drive - Q=29.7 cfs
                  E=0.48'<0.87'
                  D=0.31'

aortiz
Line


0400 0400 6.229 31275 32620 5021 31921 31.921 0.792 2.004
0410 0410 6548 33.978 32.640 5189 31924 31.924 0.829 2.020
0420 0420 6.868 36.768 32.661 5354 31927 31.927 0.866 2.035
0430 0430 7.187 39.644 32681 5516 31930 31.930 0.903 2.050
0440 0.440 7.506 42.606 32701 5676 31.933 31.933 0941 2.064
0450 0.450 7.826 45651 32721 5.833 31.936 31.936 0.979 2078
0460 0460 8145 48.778 32742 5989 31939 31.939 1.018 2.091
0470 0470 8464 51.986 32.762 6.142 31942 31.942 1.057 2.103
0480 0480 8784 55274 32.782 6293 31945 31.945 1.006 2.116
0490 0490 9103 58.641 32.802 6.442 31948 31.948 1135 2127
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOPWID TOTAL FROUDE
INC AREA RATE PER VEL PLUS WATER ENERGY NO.

FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)

0500 0.500 9423 62.085 32.822 6589 31.952 31952 11/5 2139
0510 0510 9.742 65.607 32843 6.734 31.955 31955 1215 2150
0520 0520 10.062 69.204 32863 6.878 31.958 31958 1.256 2.161
0530 0530 10.382 72876 32883 7.020 31961 31961 129 2171
0540 0.540 10.701 76.623 32903 7.160 31964 31.964 1.337 2182
0550 0.550 11.021 80.442 32924 7.299 31967 31967 1379 2192
0560 0.560 11.341 84.334 32944 7.437 31970 31970 1420 2201
0570 0570 11.660 88298 32964 7573 31973 31973 1462 2211
0580 0.580 11.980 92332 32984 7.707 31976 31.976 1504 2.220
0590 0.590 12300 96.437 33005 7.841 31979 31979 1546 2.229
0.600 0.600 12.620 100.611 33.025 7.973 31.982 31982 1589 2238
0610 0.610 12939 104.853 33.045 8103 31985 31985 1.631 2246
0.620 0.620 13.259 109.164 33.065 8.233 31.988 31988 1674 2254
0.630 0.630 13579 113543 33.085 8362 31991 31991 1.717 2.263
0.640 0.640 13.899 117988 33.106 8.489 31.994 31994 1761 2271
0650 0.650 14.219 122500 33.126 8.615 31.997 31997 1.804 2278
0.660 0.660 14.539 127.077 33.146 8.740 32000 32.000 1.848 2.286
0.670 0.670 14.864 1290.259 34.146 8696 33.000 33.000 1846 2284
0.680 0.680 15.199 131593 35.147 8.658 34.000 34.000 1.846 2.283
0.690 0.690 15544 134.078 36.147 8.626 35.000 35.000 1.847 2.282
0.700 0.700 15.899 136.709 37.147 8599 36.000 36.000 1.850 2.281
0.710 0.710 16.264 139487 38.147 8576 37.000 37.000 1.854 2.281
0.720 0.720 16.639 142.410 39.147 8559 38.000 38.000 1.859 2.280
0.730 0.730 17.024 145477 40.148 8545 39.000 39.000 1.866 2.280
0.740 0.740 17.419 148.687 41.148 8536 40.000 40.000 1.873 2.280
0.750 0.750 17.824 152.039 42.148 8530 41000 41000 1.882 2.281
0.760 0.760 18.239 155.534 43.148 8528 42.000 42.000 1.891 2281
0.770 0.770 18.664 159.170 44.148 8528 43.000 43.000 1.901 2.282
0.780 0.780 19.099 162.949 45149 8532 44000 44000 1912 2.283
0.790 0.790 19544 166.871 46.149 8538 45000 45000 1924 2284
0.800 0.800 19.999 170.935 47.149 8547 46.000 46.000 1.936 2.285
0.810 0.810 20.464 175.142 48.149 8559 47.000 47.000 1.949 2.287
0.820 0.820 20.939 179.492 49.149 8572 48.000 48.000 1.963 2.288
0.830 0.830 21.424 183987 50.150 8588 49.000 49.000 1.977 2.290
0.840 0.840 21919 188.627 51.150 8.606 50.000 50.000 1.992 2291
0.850 0.850 22424 193412 52.150 8.625 51.000 51.000 2.007 2.293
0.860 0.860 22.939 198.344 53.150 8.647 52000 52000 2023 2.295
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47' ROW - 28' F-F

MANNING'S N = 0.017 SLOPE = 0.045

POINT DIST ELEV

POINT DIST ELEV

POINT DIST ELEV

1.0 00 09 40 116 0.1 70 375 0.0
20 95 0.7 50 235 0.3 80 376 0.7
30 96 0.0 6.0 355 0.1 9.0 470 09
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY
FT. SQ.FT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)
0.010 0.010 0.002 0.001 0.341 0523 0.323 0.014
0.020 0.020 0.006 0.005 0.682 0.830 0.646 0.031
0.030 0.030 0.015 0.016 1.023 1.088 0.969 0.048
0.040 0.040 0.026 0.034 1.363 1.318 1.292 0.067
0.050 0.050 0.040 0.062 1704 1530 1.615 0.086
0.060 0.060 0.058 0.100 2.045 1.727 1.938 0.106
0.070 0.070 0.079 0.152 2.386 1914 2261 0.127
0.080 0.080 0.103 0.216 2.727 2.093 2584 0.148
0.090 0.090 0.131 0.296 3.068 2.263 2.907 0.170
0.100 0.100 0.162 0.392 3.409 2.428 3230 0.192
0.110 0.110 0.195 0506 3.749 2587 3553 0.214
0.120 0.120 0.233 0.638 4.090 2.742 3.876 0.237
0130 0130 0274 0731 5042 2664 4810 0240 |N1Upstream (South)
0140 0.140 0.330 0.831 6.604 2517 6.355 0239 [|On Tarragona St
0.150 0.150 0.402 1.000 8.166 2489 7.900 0.246 / Q=11.04 cfs
0.160 0.160 0.488 1.232 9.729 2523 9.445 0.259 E=0.26'<0.87"
0.170 0.170 0590 1.531 11.291 2.593 10.990 0.275 D=0.16'
0.180 0.180 0.708 1.901 12.853 2.685 12535 0.292
0.190 0.190 0.841 2347 14.416 2.790 14.080 0.311
0.200 0.200 0.990 2.873 15978 2903 15.625 0.331 _
0210 0210 1.154 3.486 17.540 3.021 17.170 0.352 Intersection Mataro Rd
0220 0.220 1.333 4.190 19.102 3.143 18715 0.374 Cambrils Drive -
0230 0.230 1.528 4.992 20.665 3.267 20.260 0.396 Q=22.08 cfs
0240 0.240 1.738 5895 22227 3.391 21.805 0419 | E=0.40'<0.87"'
0250 0.250 1.964 6.906 23.789 3.516 23.350 0.442 D=0.23'
0260 0.260 2.205 ~8.028 25352 3.640 24.895 0.466
0270 0270 2462 9268 26914 3.765 26.440 0.490 \'NlUpStream (North)
0.280 0.280 2.734 10.630 28.476 3.888 27.985 0.515 on Tarragona St
0290 0.290 3.014 12.499 28.496 4.147 27.988 0558 |Q=24.86cfs
0.300 0.300 3.294 14.486 28517 4.398 27.991 0.601 E=0.45'<0.87"
0.310 0.310 3.574 16.588 28.537 4.642 27.994 0.645 D=0.26'
0.320 0.320 3.854 18.801 28.557 4.879 27.997 0.690
0.330 0.330 4.134 21.122 28577 5110 28.000 0.736
0.340 0.340 4.414 23549 28598 5.335 28.003 0.783
0.350 0.350 4.694 26.079 28.618 5556 28.006 0.830
0.360 0.360 4.974 28.710 28.638 5.772 28.009 0.878
0.370 0.370 5.254 31.441 28.658 5.984 28.012 0.927
0.380 0.380 5.534 34.268 28.678 6.192 28.015 0.976
0.390 0.390 5.814 37.190 28.699 6.396 28.018 1.026
0.400 0.400 6.094 40.206 28.719 6.597 28.021 1.077
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aortiz
Line

aortiz
Text Box
Intersection Mataro Rd Cambrils Drive - Q=22.08 cfs
                  E=0.40'<0.87'
                  D=0.23'

aortiz
Text Box
IN 1 Upstream (North) on Tarragona St Q=24.86 cfs
                  E=0.45'<0.87'
                  D=0.26'

aortiz
Line

aortiz
Line

aortiz
Line

aortiz
Line

aortiz
Text Box
IN 1 Upstream (South) on Tarragona St Q=11.04 cfs
                  E=0.26'<0.87'
                  D=0.16'

aortiz
Text Box
47' ROW - 28' F-F


0410 0410 6.375 43314 28.739 6.795 28.024 1.128

0420 0.420 6.655 46512 28.759 6.989 28.027 1.180

0430 0430 6.935 49.799 28780 7.181 28.030 1.232

0440 0440 7.216 53.174 28.800 7.369 28.033 1.285

0450 0450 7.496 56.635 28.820 7.555 28.036 1.338

0460 0.460 7.776 60.182 28.840 7.739 28.039 1.392

0470 0470 8.057 63.812 28.861 7.920 28.042 1.446

0480 0480 8.337 67.525 28.881 8.099 28.045 1.500

0490 0490 8.618 71.320 28.901 8.276 28.048 1.555

WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY

FT. SQ.FT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)

0.500 0.500 8.898 75.196 28.921 8.451 28.052 1.611

0.510 0.510 9.179 79.152 28.941 8.623 28.055 1.667

0.520 0.520 9.459 83.186 28.962 8.794 28.058 1.723

0.530 0.530 9.740 87.299 28.982 8.963 28.061 1.780

0.540 0.540 10.020 91.489 29.002 9.130 28.064 1.837

0.550 0.550 10.301 95.754 29.022 9.296 28.067 1.894

0.560 0.560 10.582 100.096 29.043 9.459 28.070 1.952
0.570 0.570 10.862 104.512 29.063 9.621 28.073 2.010
0.580 0.580 11.143 109.002 29.083 9.782 28.076 2.068
0.590 0.590 11.424 113.565 29.103 9.941 28.079 2.127
0.600 0.600 11.705 118.201 29.124 10.098 28.082 2.186
0.610 0.610 11.986 122.908 29.144 10.255 28.085 2.246
0.620 0.620 12.266 127.687 29.164 10.409 28.088 2.305
0.630 0.630 12.547 132.536 29.184 10.563 28.091 2.365
0.640 0.640 12.828 137.455 29.204 10.715 28.094 2.426
0.650 0.650 13.109 142.443 29.225 10.866 28.097 2.486
0.660 0.660 13.390 147.500 29.245 11.015 28.100 2.547
0.670 0.670 13.676 149.417 30.240 10.925 29.095 2.527
0.680 0.680 13.972 151.538 31.235 10.846 30.089 2.510
0.690 0.690 14.278 153.857 32.230 10.776 31.084 2.496
0.700 0.700 14.594 156.369 33.225 10.715 32.079 2.486
0.710 0.710 14.920 159.070 34.220 10.662 33.074 2.478
0.720 0.720 15.255 161.956 35.215 10.616 34.068 2.473
0.730 0.730 15.601 165.024 36.209 10.578 35.063 2.470
0.740 0.740 15.957 168.272 37.204 10.546 36.058 2.470
0.750 0.750 16.322 171.699 38.199 10.519 37.053 2.471
0.760 0.760 16.698 175.301 39.194 10.499 38.047 2.474
0.770 0.770 17.083 179.080 40.189 10.483 39.042 2.479
0.780 0.780 17.478 183.032 41.184 10.472 40.037 2.486
0.790 0.790 17.884 187.159 42.179 10.465 41.032 2.494
0.800 0.800 18.299 191.460 43.174 10.463 42.026 2.503
0.810 0.810 18.724 195.933 44.169 10.464 43.021 2.513
0.820 0.820 19.160 200.581 45.164 10.469 44.016 2.525
0.830 0.830 19.605 205.402 46.159 10.477 45.011 2.537
0.840 0.840 20.060 210.397 47.154 10.489 46.005 2.551
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MANNING'SN = 0.017 SLOPE = 0.015

POINT DIST ELEV

POINT DIST ELEV

POINT DIST ELEV

10 00 09 40 116 01 70 375 00
20 95 07 50 235 03 80 376 07
30 96 00 60 355 01 90 470 09
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID
INC AREA RATE PER VEL PLUS ENERGY
FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)
0010 0010 0002 0000 0341 0302 0323 0011
0020 0020 0006 0003 0682 0479 0646 0.024
0030 0030 0015 0009 1023 0.628 0969 0.036
0040 0040 0026 0020 1363 0.761 1.292 0.049
0050 0050 0040 0036 1704 0.883 1.615 0.062
0060 0060 0058 0058 2045 0.997 1.938 0.075
0070 0070 0079 0087 238 1105 2261 0.089
0080 0080 0103 0125 2727 1208 2584 0.103
0090 0090 0131 0171 3068 1307 2907 0.117
0100 0100 0162 0226 3409 1402 3.230 0.131
0110 0110 0195 0292 3749 1494 3553 0.145
0120 0120 0233 0368 4.090 1583 3.876 0.159
0130 0130 0274 0422 5042 1538 4810 0.167
0140 0140 0330 0480 6604 1453 6.355 0.173
0150 0150 0402 0577 8166 1.437 7.900 0.182
0.160 0.160 0488 0711 9.729 1457 9.445 0.193
0170 0170 0590 0.884 11291 1497 10.990 0.205
0180 0180 0708 1098 12.853 1550 12535 0.217
0190 0190 0841 1355 14416 1.611 14.080 0.230
0200 0200 0990 1659 15978 1.676 15625 0.244
0210 0210 1154 2013 17540 1744 17170 0.257
0220 0220 1.333 2419 10102 1.815 18715 0271
0230 0.230 1528 2882 20.665 1.886 20.260 0.285 — |
0240 0240 1.738 3.403 22227 1.958 21.805 0.300
0250 0250 1964 3987 23789 2030 23.350 0.314
0260 0260 2205 4635 25352 2.102 24.895 0.329
0270 0270 2462 5351 26914 2173 26440 0.343
0280 0280 2734 6.138 28476 2245 27.985 0.358
0290 0290 3.014 7.216 28496 2394 27.988 0.379
0300 0300 3294 8364 28517 2539 27.991 0.400
0310 0310 3574 9577 28537 2680 27.994 0.422
0320 0320 3854 10.855 28557 2.817 27.997 0.443
0330 0330 4.134 12195 28577 2950 28.000 0.465
0340 0340 4.414 1359 28598 3.080 28.003 0.488
0350 0350 4.6904 15057 28.618 3.208 28.006 0510
0360 0360 4.974 16576 28.638 3.333 28.009 0533
0370 0370 5254 18152 28.658 3.455 28012 0556
0380 0380 5534 10785 28.678 3575 28015 0579
0390 0390 5814 21472 28.699 3.693 28018 0.602
0400 0400 6094 23213 28719 3.809 28.021 0.626

TOTAL

Intersection of
Manresa Dr. and
Mataro Rd

Q=0.3.1 CFS
D=0.234"' which is
less than the delta
from the HP in Mataro
to the flowline in
Manresa (0.85")
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jlutz
Callout
Intersection of Manresa Dr. and Mataro Rd
Q=0.3.1 CFS
D=0.234' which is less than the delta from the HP in Mataro to the flowline in Manresa (0.85')

jlutz
Line


0410 0410 6375 25007 28739 3.923 28024 0.649
0420 0420 6.655 26854 28759 4.035 28.027 0.673
0430 0430 6935 28752 28780 4.146 28.030 0.697
0440 0440 7.216 30.700 28.800 4.255 28.033 0.722
0450 0450 7.496 32.699 28.820 4.362 28.036 0.746
0460 0460 7.776 34.746 28840 4.468 28.039 0.771
0470 0470 8057 36842 28861 4573 28042 0.795
0480 0480 8337 38986 28.881 4.676 28.045 0.820
0490 0490 8618 41.177 28901 4.778 28.048 0.845
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY
FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)

0500 0.500 8.898 43415 28.921 4879 28.052 0.870
0510 0510 9179 45.698 28941 4979 28.055 0.896
0520 0520 9.459 48.028 28.962 5.077 28.058 0.921
0.530 0.530 9.740 50.402 28.982 5175 28.061 0.947
0540 0540 10.020 52.821 29.002 5.271 28.064 0.972
0550 0.550 10.301 55.284 29.022 5.367 28.067 0.998
0560 0.560 10.582 57.790 29.043 5461 28.070 1.024
0.570 0.570 10.862 60.340 29.063 5.555 28.073 1.050
0580 0.580 11.143 62932 29.083 5.648 28.076 1.076
0590 0.590 11.424 65567 29.103 5.739 28.0/79 1.102
0.600 0.600 11.705 68.243 29.124 5830 28.082 1.129
0.610 0.610 11986 70961 29.144 5921 28.085 1.155
0620 0.620 12266 73.720 29.164 6.010 28.088 1.182
0.630 0.630 12547 76520 29.184 6.098 28.091 1.208
0.640 0.640 12828 79.359 29.204 6.186 28.094 1.235
0.650 0.650 13.109 82239 29.225 6.273 28.097 1.262
0660 0.660 13.390 85.159 29.245 6.360 28.100 1.289
0.670 0.670 13.676 86.266 30.240 6.308 29.095 1.289
0.680 0.680 13.972 87.491 31235 6.262 30.089 1.290
0.690 0.690 14.278 88.830 32230 6.221 31.084 1.292
0.700 0.700 14.594 90.280 33225 6.186 32.079 1.295
0.710 0.710 14920 91839 34220 6.156 33.074 1.299
0.720 0.720 15255 93505 35215 6.129 34.068 1.304
0.730 0.730 15.601 95.277 36.209 6.107 35.063 1.310
0.740 0.740 15957 97.152 37.204 6.089 36.058 1.317
0.750 0.750 16.322 99.130 38.199 6.073 37.053 1.324
0.760 0.760 16.698 101.210 39.194 6.061 38.047 1331
0.770 0.770 17.083 103.392 40.189 6.052 39.042 1.340
0.780 0.780 17.478 105.674 41.184 6.046 40.037 1.349
0.790 0.790 17.884 108.056 42.179 6.042 41.032 1.358
0.800 0.800 18.299 110.539 43.174 6.041 42.026 1.368
0.810 0.810 18.724 113.122 44.169 6.041 43.021 1.378
0.820 0.820 19.160 115.805 45.164 6.044 44.016 1.388
0.830 0.830 19.605 118589 46.159 6.049 45011 1.399
0.840 0.840 20.060 121473 47.154 6.056 46.005 1.410
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MANNING'SN = 0.017 SLOPE = 0.030

POINT DIST ELEV

POINT DIST ELEV

POINT DIST ELEV

ENERGY

10 00 09 40 116 01 70 375 00
20 95 07 50 235 03 80 376 07
30 96 00 60 355 01 90 470 09
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID
INC AREA RATE PER VEL PLUS
FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)
0010 0010 0002 0001 0341 0427 0323 0013
0020 0020 0006 0004 0682 0.678 0646 0.027
0030 0030 0015 0013 1023 0.888 0969 0.042
0040 0040 0026 0028 1363 1076 1.292 0.058
0050 0050 0040 0050 1704 1.249 1615 0.074
0060 0060 0058 0082 2045 1410 1.938 0.091
0070 0070 0079 0124 238 1563 2261 0.108
0080 0080 0103 0177 2727 1709 2584 0.125
0090 0090 0131 0242 3.068 1.848 2907 0.143
0100 0100 0162 0320 3409 1.983 3.230 0.161
0110 0110 0195 0413 3749 2113 3553 0.179
0120 0120 0233 0521 4090 2239 3.876 0.198
0130 0130 0274 0597 5042 2175 4810 0.204
0.140 0140 0330 0679 6.604 2.055 6.355 0.206
0150 0150 0402 0816 8166 2032 7.900 0.214
0.160 0160 0488 1006 9729 2060 9.445 0.226
0170 0170 0590 1.250 11291 2117 10.990 0.240
0180 0180 0708 1552 12.853 2.192 12535 0.255
0190 0190 0841 1916 14416 2278 14.080 0271
0200 0200 00990 2346 15978 2.370 15625 0.287
0210 0210 1154 2846 17.540 2467 17.170 0.305
0220 0220 1.333 3421 10102 2566 18.715 0.322
0230 0230 1528 4076 20.665 2.667 20.260 0.341
0240 0240 1738 4.813 22227 2769 21.805 0.359
0250 0250 1964 5638 23789 2871 23.350 0.378
0260 0260 2205 6555 25352 2972 24.895 0.397
0270 0270 2462 7.568 26914 3.074 26440 0417
0280 0280 2734 8680 28476 3.175 27.985 0.437
0290 0290 3014 10206 28.496 3.386 27.988 0.468
0300 0300 32094 11.828 28517 3591 27.991 0501
0310 0310 3574 13544 28537 3790 27.994 0533
0320 0320 3854 15351 28557 3.983 27.997 0567
0330 0330 4.134 17.246 28577 4.172 28.000 0.601
0340 0340 4.414 19228 28598 4.356 28.003 0.635
0350 0350 4.604 21294 28618 4537 28006 0.670
0360 0360 4.974 23442 28638 4713 28009 0.705
0370 0370 5254 25671 28658 4.886 28.012 0.741
0380 0380 5534 27.980 28.678 5056 28015 0.778
0390 0390 5814 30.366 28.699 5223 28018 0.814
0400 0400 6094 32828 28719 5387 28021 0851

TOTAL

Intersection of
Bellaterra St. and
Camobirils Drive
Q=0.78 CFS
D=0.147" which is
less than the delta
from the HP in
Bellaterra to the
flowline in Cambrils
(0.19)
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jlutz
Callout
Intersection of Bellaterra St. and Cambrils Drive
Q=0.78 CFS
D=0.147' which is less than the delta from the HP in Bellaterra to the flowline in Cambrils (0.19')

jlutz
Line


0410 0410 6375 35366 28739 5548 28.024 0.889
0420 0420 6.655 37.977 28759 5707 28.027 0.927
0430 0430 6935 40.661 28780 5.863 28.030 0.965
0440 0440 7.216 43417 28800 6.017 28033 1.003
0450 0450 7.496 46243 28.820 6.160 28.036 1.042
0460 0460 7.776 49.138 28840 6.319 28039 1.081
0470 0470 8057 52102 28861 6.467 28042 1120
0480 0480 8337 55134 28881 6.613 28045 1.160
0490 0490 8618 58233 28.901 6.757 28.048 1.200
WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID TOTAL
INC AREA RATE PER VEL PLUS ENERGY
FT. SQFT. (CFS) (FT) (FPS) OBSTRUCTIONS (FT)

0500 0.500 8898 61.397 28921 6.900 28.052 1.241
0510 0510 9179 64.627 28941 7.041 28.055 1.281
0520 0520 9459 67.921 28962 7.180 28.058 1.322
0530 0530 9.740 71279 28.982 7.318 28.061 1.363
0540 0540 10.020 74.700 29.002 7.455 28.064 1.404
0550 0.550 10.301 78.183 29.022 7.590 28.067 1.446
0560 0.560 10582 81.728 29.043 7.723 28.070 1.488
0.570 0.570 10.862 85334 29.063 7.856 28.073 1.530
0580 0.580 11.143 89.000 29.083 7.987 28.076 1.572
0590 0.590 11424 92.725 29.103 8.117 28.07/9 1.615
0.600 0.600 11.705 96.510 29.124 8.245 28.082 1.657
0.610 0.610 11.986 100.354 29.144 8.373 28.085 1.700
0.620 0.620 12.266 104.256 29.164 8.499 28.088 1.744
0.630 0.630 12547 108.215 29.184 8625 28.091 1.787
0.640 0.640 12.828 112231 29.204 8.749 28.094 1.831
0.650 0.650 13.109 116.304 29.225 8.872 28.097 1.874
0.660 0.660 13.390 120.433 29.245 8.994 28100 1.918
0.670 0.670 13.676 121.999 30.240 8920 29.095 1.908
0.680 0.680 13.972 123.731 31.235 83856 30.089 1.900
0.690 0.690 14.278 125.624 32.230 8.798 31.084 1.894
0.700 0.700 14.594 127.675 33.225 8.749 32.079 1.890
0.710 0.710 14920 129.880 34.220 8.705 33.074 1.889
0.720 0.720 15.255 132236 35.215 8.668 34.068 1.889
0.730 0.730 15.601 134.742 36.209 8.637 35.063 1.890
0.740 0.740 15957 137.394 37.204 8.610 36.058 1.893
0.750 0.750 16.322 140.191 38.199 8589 37.053 1.897
0.760 0.760 16.698 143.133 39.194 8572 38.047 1.903
0.770 0.770 17.083 146.218 40.189 8,559 39.042 1.909
0.780 0.780 17.478 149.445 41.184 8550 40.037 1.917
0.790 0.790 17.884 152815 42179 8545 41.032 1.926
0.800 0.800 18.299 156.326 43.174 8543 42.026 1.935
0.810 0.810 18.724 159.979 44.169 8544 43.021 1.945
0820 0.820 19.160 163.774 45164 8548 44.016 1.956
0.830 0.830 19.605 167.710 46.159 8555 45011 1.968
0.840 0.840 20.060 171.789 47.154 8564 46.005 1.981
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APPENDIX C:
STORM DRAIN PIPE ANALYSIS

Bohannan A Huston



Station Station Length Tc AddnlFlow| TotalFlow | CapFull AveVel Line Line Invert Elev|Invert Elev| HGL Elev | HGL Elev Burface Ele\Surface Eley Line Id
Line To Line System Size Slope Up Dn Up Dn Up Dn
(ft) (min) (cfs) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 Qutfall 68.81 1.5 14.85 68.5 138.22 10.31 42 1.89 5527.3 5526 5529.83 | 5528.09 | 5533.03 | 5529.42 SD16
2 1 23.68 1.4 0 53.65 100.72 5.68 42 1 5527.64 5527.4 5530.88 | 5530.85 5533.3 5533.03 SD1
3 2 118.47 1.2 0 38.8 58.17 8.39 30 2.01 5530.12 | 5527.74 5532.2 5531.17 5535.1 5533.3 SD5
9 2 8.32 0 14.85 14.85 70.74 4.73 24 9.78 5528.55 | 5527.74 | 5531.58 | 5531.54 | 5533.05 5533.3 SD7
4 3 208.32 0.7 0 38.8 45.88 8.12 30 1.25 5532.83 | 5530.22 | 5535.08 | 5533.44 | 5537.78 5535.1 SD4
5 4 324.26 0.1 0 38.8 41.01 7.91 30 1 5536.17 | 5532.93 | 5539.02 | 5536.12 | 5543.2 | 5537.78 | SD3 (1)
6 5 29.44 0 38.8 38.8 146 8.39 30 12.67 5540 5536.27 | 5542.08 | 5539.6 | 5542.79 | 5543.2 SD3
7 Outfall 114.95 0.3 5.7 11.4 24.6 4.72 24 1.18 5528.36 5527 5529.56 5529 5532.82 | 5529.38 SD13
8 7 60 0 5.7 5.7 10.24 5.39 18 0.95 5529.18 | 5528.61 | 5530.09 | 5529.44 | 5532.82 | 5532.82 SD14
10 Outfall 846.93 0.3 29.5 70.2 83.25 11.8 36 1.56 5526.2 5513 5528.86 | 5515.14 | 5531.5 | 5516.52 SD17
11 10 170.33 0 40.7 40.7 41.01 8.29 30 1 5528 5526.3 5532.7 | 5531.02 | 5530.95 | 5531.5 SD15
12 Outfall 79.61 0 35.9 35.9 38.19 12.2 24 2.85 5518.27 5516 5520.2 | 5517.67 | 5523.27 | 5518.25 SD1
13 Outfall 172.2 0 1.14 1.14 19.27 1.79 18 3.37 5516.8 5511 5517.21 5512.5 5518.39 | 5512.59 SD12






















APPENDIX D:
INLET ANALYSIS

Bohannan A Huston



Girona (Inlets 2 & 3)

Tarragona (Inlet 1)

Q provided = 38.47

Q required = 2x100yr = 59.4
Q provided = 70.88 (32.41+38.47)

Q required = 100yr = 35.9

Double Type "A" Sump- Inlet A

ANALYSIS OF AN INLET IN A SUMP CONDITION -
INLET TYPE: Double Grate Type "A" with curb opening wings on both sides on inlet.
WEIR:

Wing opening

C=3.0
L=4.0ft

Q=3.0(4.0)H**1.5= 12.0H**1.5

Q=C*L*H L5

INLET 1 & 2 - Catalonia

Grate opeining
C=3.0
L(double grate)=[2(2.67')+2(1.8")]=8.94 ft
Q=3.0(8.94)H"1.5=26.82*H"1.5

ORIFICE: Q=C*A*(2*G*H)**0.5

Grate opening Wing opening
C=0.6 C=0.6

A(double grate)=7.14 sf A=2.0sf
Q=4.194*(64.4*H)"0.5 Q=1.2*(64.4*H)"0.5

Q(CFS) Q(CFS) Q(CFS) TOTAL
WEIR WEIR  ORIFICE Q
WS HEIGHT "A" DOUBLE DOUBLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:
~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00 Flow at double "A" inlet w/ two wing openings
0.10 0.10 0.38 0.85 10.87 1.61 Weir controls on grate analysis
0.20 0.20 1.07 2.40 15.37 4.55
0.30 0.30 1.97 4.41 18.83 8.35
0.40 0.40 3.04 6.78 21.74 12.86
0.50 0.50 4.24 9.48 24.31 17.97
0.60 0.60 5.58 12.46 26.63 23.62
TOP OF CURB 0.70 0.70 7.03 15.71 28.76 29.76
0.80 0.80 8.59 19.19 30.75 36.36 Q(100 yr) = 38.47 cfs is provided at this depth
0.90 0.90 10.25 22.90 32.61 43.39
ROW LIMIT 1.00 1.00 12.00 26.82 34.38 50.82
NOTE: The total runoff intercepted by the inlet at the low point in the road is:

Height = Height of water above the center of the opening.

p:\99234\cdp\hydro\inletanalysis-3/3/2020

Qr(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].

Bohannan Huston
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Q required = 2x100yr = 59.4
Q provided = 70.88 (32.41+38.47)
Tarragona (Inlet 1)
Q required = 100yr = 35.9
Q provided = 38.47



Single Type "A" Sump- INLET A

ANALYSIS OF AN INLET IN A SUMP CONDITION -
INLET TYPE: Single Grate Type "A" with curb opening wings on both sides on inlet.

EIR:
Wing opening
C=3.0
L=4.0ft

Q=C*L*H"1.5

INLET 3 - Catalonia

Grate opeining

C=3.0

ORIFICE: Q=C*A*(2*G*H)**0.5

Grate opening Wing opening
C=0.6 C=0.6

L(single grate)=[(2.67")+2(1.8")]=6.2" A(single grate)=3.72 sf A=2.0 sf

Q=3.0(4.0YH**1.5=12.0H**1.£ Q=3.0(6.27)H"1.5=18.81*H"1.5

Q=2.46*(64.4*H)"0.5 Q=1.2*(64.4*H)"0.5

Q(CFS) Q(CFS) Q(CFS) TOTAL
WEIR WEIR  ORIFICE Q
WS HEIGHT WING SINGLE  SINGLE (CFS)
ELEVATION ABOVE INLET OPENING GRATE GRATE COMMENTS:

~FL @ INLET 0.00 0.00 0.00 0.00 0.00 0.00 Flow at single "A" inlet w/ two wing openings

0.10 0.10 0.38 0.59 5.66 1.35 Weir controls on grate analysis

0.20 0.20 1.07 1.68 8.01 3.83

0.30 0.30 1.97 3.09 9.81 7.03

0.40 0.40 3.04 4.76 11.33 10.83

0.50 0.50 4.24 6.65 12.67 15.14

0.60 0.60 5.58 8.74 13.87 19.90
TOP OF CURB 0.70 0.70 7.03 11.02 14.99 25.07

0.80 0.80 8.59 13.46 16.02 30.63 Q(100 yr) = 32.41 cfs is provided at this depth
ROW LIMIT 0.90 0.90 10.25 16.06 16.99 36.55

1.00 1.00 12.00 18.81 17.91 41.91
NOTE: The total runoff intercepted by the inlet at the low point in the road is:

Height = Height of water above the center of the opening.

p:\99234\cdp\hydro\inletanalysis-3/3/2020

Q(100) = 2*[(runoff of the wing opening) + (the lesser of the weir or orifice amount taken by the double grate)].
THE 100 YR STORM EVENT = 32.41 CFS at the sump condition

Bohannan Huston



APPENDIX E:
FIRST FLUSH REQUIREMENTS

Bohannan A Huston



First Flush Calculations

Area (Sq Ft)

%D

Required Volume

Basin A 400914| 40.8% | 5724.456 CF 0.131 Ac-Ft
BasinB | 483543 40.8% | 6904.275 CF 0.159 Ac-Ft
[Total 12628.7 0.290 Ac-Ft
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CHANNEL ANALYSIS
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Mar 28 2019

<Name>

Triangular Highlighted

Side Slopes (z:1) = 3.00, 3.00 Depth (ft) = 1.35

Total Depth (ft) = 1.50 Q (cfs) = 38.41

Area (sqft) = 547

Invert Elev (ft) = 1.00 Velocity (ft/s) = 7.02

Slope (%) = 1.96 Wetted Perim (ft) = 8.54

N-Value = 0.022 Crit Depth, Yc (ft) = 1.50

Top Width (ft) = 8.10

Calculations EGL (ft) = 212

Compute by: Q vs Depth

No. Increments = 10

Elev (ft) Section Depth (ft)
3.00 2.00
2.50 1.50

7
2.00 \\ // 1.00
1.50 0.50
1.00 \/ 0.00
0.50 -0.50
0 1 2 3 4 5 6 7 8 10 1

Reach (ft)



APPENDIX G:
EMERGENCY SPILLWAY ANALYSIS
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POND A EMERGENCY SPILLWAY

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50

Weir Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Jan 29 2020
<Name>
Trapezoidal Weir Highlighted
Crest = Sharp Depth (ft) = 0.90
Bottom Length (ft) = 15.00 Q (cfs) = 45.00
Total Depth (ft) = 1.00 Area (sqft) = 15.93
Side Slope (z:1) = 3.00 Velocity (ft/s) = 2.82
Top Width (ft) = 20.40
Calculations
Weir Coeff. Cw = 3.10
Compute by: Known Q
Known Q (cfs) = 45.00
Depth (ft) <Name>

2.00

1.50

1.00

\ v /

0.50

0.00

-0.50

0 10 15 20 25 30 35
Weir W.S.

Length (ft)
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POND A EMERGENCY SPILLWAY


Weir Report

POND A5 EMERGENCY
SPILLWAY

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

<Name>

Wednesday, Jan 29 2020

Trapezoidal Weir Highlighted

Crest = Sharp Depth (ft) = 0.36

Bottom Length (ft) = 10.00 Q (cfs) = 7.000

Total Depth (ft) = 0.50 Area (sqft) = 3.99

Side Slope (z:1) = 3.00 Velocity (ft/s) = 1.75

Top Width (ft) = 12.16

Calculations

Weir Coeff. Cw = 3.10

Compute by: Known Q

Known Q (cfs) = 7.00

Depth (ft) <Name> Depth (ft)
1.00 1.00
0.50 0.50
A /

0.00 0.00
-0.50 -0.50
0 2 4 6 8 10 12 14 16 18

Weir W.S.

Length (ft)


jlutz
Text Box
POND A5 EMERGENCY SPILLWAY


Weir Report OFFSITE POND 1 EMERGENCY SPILLWAY

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Jan 29 2020

<Name>

Trapezoidal Weir Highlighted

Crest = Sharp Depth (ft) = 1.11

Bottom Length (ft) = 10.00 Q (cfs) = 39.00

Total Depth (ft) = 1.50 Area (sqft) = 14.80

Side Slope (z:1) = 3.00 Velocity (ft/s) = 2.64

Top Width (ft) = 16.66

Calculations

Weir Coeff. Cw = 2.66

Compute by: Known Q

Known Q (cfs) = 39.00

Depth (ft) <Name> Depth (ft)

2.00 2.00
1.50 1.50

<

1.00 \ / 1.00
\ /

0.50 0.50
0.00 0.00
-0.50 0.50
0 5 10 15 20 25 30 35
Weir

e Length (ft)
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OFFSITE POND 1 EMERGENCY SPILLWAY
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HEC-HMS ANALYSIS
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Frequency Storm

Met Name: 100yr24hr-DPM

Probability: |Dﬂ"|er e |
Input Type: |Parﬁal Duration e |
Output Type: |Partial Duration v |
Intensity Duration: |5 Minutes o |
Storm Duration: | 1Day w |
Intensity Position: | 50 Percent v |
Storm Area (M12) |0 |
Curve: |Unifon'n For all Subbasins w |

Duration Partial-Duration Depth {IM)
5 Minutes 0,55100
15 Minutes 1.0400
1 Hour 1,7300
2 Hours 1.9800
3 Hours 20700
6 Hours 2,2300
12 Hours 2,3600
1Day 22,5900

2Days




POND A

2] Graph for Reservoir "Pond A" o | B | &R
Reservoir "Pond A" Results for Run "Catalonia 100yr-24hr"
a0
46
40
346
30+
& 25
2
3
5 204
[
14
10
5
1} T T T T T T T
00:oo 0300 06:00 0g:00 12:00 1500 18:00 21:.00 oo
| 01Jan2000
Legend (Compute Time: 291an2020, 08:03:49)
Run:Catalonia 100vr24hr Element:Pond A Result:Dutflow — — — Run:Catalonia 100yr-24hr Element:FPond A Result:Combined Inflow
] Summary Results for Reservoir "Pond A" = [-El 3w | B Select a Paired Data
Project: Catalonia  Simulation Run: Catalonia 100yr-24hr Tabl
Reservoir: Pond A Select Table  Graph
Start of Run:  01Jan2000, 00:00 Basin Model: Catalonia Elevation (FT) Storage (ACFT)
End of Run:  02]an2000, 00:00 Meteorologic Model:  100yr 24hour
Compute Time:29]an2020, 08:03:49 Contral Specdifications:Contral 1 35258 0.0000000| A
5526.0 0.0130365
Volume Units: () IN (@) ACFT
5527.0 0.0860335
Computed Results
5528.0 0.2924200
Peak Inflow: 44,59144 (CFS) Date/Time of Peak Inflow: ~ 011an2000, 12:12
Peak Discharge:  44.59144 (CFS)  Date/Time of Peak Discharge:011an2000, 12:12 5529.0 0.7568700
Inflow Volume:  3.44974 (AC-FT) Peak Storage: (ACFT) 5530.0 1.4132000
Discharge Volume:3.44974 (AC-FT)
| | 5531.0 2,1313000
5532.0 2.9133999
5533.0 3.7618001)
: Begin opening project "Catalonia” in directory "P:\20190248\CDPHydro\Hec-HMS \Catalonia” at time 29Jan2020, O
Finished opening project "Catalonia” in directory "P:\20190248\CDPHydro\Hec-HMS\Catalonia™ at time 29Jan2020, Apphy Cancel

: Opened contral specifications "Control 1" at time 23Jan2020, 08:03:43.
: Began computing simulation run "Catalonia 100yr-24hr™ at time 29Jan2020, 08:03:45,




OFFSITEPOND 1

L Select a Paired Data >

Elevation (FT) Storage (AC-FT)
5540.0 0.000000
5541.0 0.200000
5542.0 0.450000
5543.0 0. 750000
5544.0 1.120000
5545.0 1.540000
select | Apply | Cancel

|| Reservoir  Outiet 1 Options

Basin Name: Catalonia
Element Hame: Offsite Pond 1

Method: | Culvert Qutlet

Direction: | Main

Mumber Barrels: |

Solution Method: | Automatic

<[]l <

Shape: | Circular

<

Chart: | 1: Concrete Pipe Culvert

L4

Scale: | 1: Square edge entrance with headwall

4

*Length (FT) |1IIJ

“Diameter (FT) |2.5

*Inlet Elevation (FT) |554«U. 1

*Entrance Coefficient: |U. 5

“Outlet Elevation (FT) |5539.83

“Exit Coefficent: (0.5

*Mannings n: |CI.CI:LS




[22] Graph for Reservoir "Offsite Pond 1" =N RC X
e ]
Reservoir "Offsite Pond 1" Results for Run "Catalonia 100yr-24hr"
0.7 5,543.00
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Legend (Compute Time: 291an2020, 08:03:49)

Run:Catalonia 100yr-24hr Element: Offsite Fond 1 Result:Storage Run:Catalonia 100yr-24hr Element: Offsite Fond 1 Result:Pool Elevation
Rum:Catalonia 100y-24hr Element Oftsite Pond 1 Result: Outflow ——— Run:Catalonia 100y-24hr Element: Offsite Pand 1 Result:Combined Inflow
[T Summary Results for Reservoir "Offsite Fond 17 o B[

Project: Catalonia  Simulation Run: Catalonia 100yr-24hr
Reservoir: Offsite Pond 1

Start of Run:  01Jan2000, 00:00 Basin Model: Catalonia
End of Run:  02Jan2000, 00:00 Metearologic Model:  100yr 24hour
Compute Time:29Jan2020, 08:03:49  Control Spedfications:Control 1

Volume Units: ()TN (8) ACFT

Computed Results

Peak Inflow: 47.83051 (CF5) DateTime of Peak Inflow:  01Jan2000, 12:10
Peak Discharge:  22,02567 (CF5) Date,Time of Peak Discharge:013an2000, 12:22
Inflow Volume:  2.04485 (ACFT)  Peak Storage: 0.67579 (ACFT)
Discharge Volume: 1.97018 (ACFT)  Pesk Elevation: 5542,72836 (FT)




WOODMONT POND

r

=] Summary Results for Reservoir "Woodmont Pond”

Project: Catalonia

Startof Run:  01Jan2000, 00:00
End of Run:  02Jan2000, 00:00
Compute Time:29Jan2020, 08:03:49

Volume Units: () IN (@) ACFT

Computed Results

Simulation Run: Catalonia 100yr-24hr
Reservoir: Woodmont Pond

[o[@ &=

Basin Model: Catalonia
Meteorologic Model:  100yr 24hour
Contral Specifications:Control 1

Woodmont Pond

Peak Inflow: 5.14751 (CFS) Date/Time of Peak Inflow:  01Jan2000, 12:08 2-. Offzite Basin- 5
Peak Discharge: 5.14751 (CFS) DateTime of Peak Discharge:01Jan2000, 12:08
Inflow Volume:  0.22127 (ACFT) Peak Storage: (ACFT)
Discharge Volume:0, 22127 (ACFT)
1, Offsite Basin 2
==
— Pond A
Offsite Pone 1 = e o
+ Sink-2
==
B2 Select a Paired Data ket )
= BasinA O,
Select Table Graph & Offsite Basin 4
Elevation (FT) Storage (AC-FT)
5529.5 0,0000000
5530.0 0.0069555
5531.0 0.0431323
5532.0 0,1110200
5533.0 0,2130700 Pond A5 ==
Apply Cancel
rrent Run [Catalonia 100yr-24hr] =
Graph for Reservoir "Woodmeont Pond” o |[E |
Reservoir "Woodmont Pond" Results for Run "Catalonia 100yr-24hr"
]
5
4
Coff]
Z 3
2
=
g
o 2
14
1] T T T T T T T
0o:00 03:00 06:00 09:00 12:00 16:00 18:00 21:00 oo:0f
| 01Jan2000
Legend (Compute Time: 29Jan2020, 08:03:49)
Run:Catalania 100y-24hr Elementiiosdment Pond Result Dutflaw — —— Run:Catalonia 100y24hr Elementiiosdment Pond ResultCombined Inflaw

[ —




POND B

s Run: Catalonia 100yr-24hr v |3 BB 0 & B Select a Paired Data x
Select
] summary Results for Reservoir "Pond B" o B [ =R
Elevation (FT) Storage (ACFT)
Project: Catalonia  Simulation Run: Catalonia 100yr-24hr 5514.0 0,0000000| &
) Reservoir: Pond B » l 5515.0 0.0580112]
Startof Run:  01Jan2000, 00:00 Basin Model: Catalonia w E
End of Run:  02Jan2000, 00:00 Meteorologic Model: 100y 24hour 5516.0 0.1382300
Compute Time:29Jan2020, 08:03:49 Control Spedfications:Control 1 5517.0 0.3006500
Volume Units: ()TN (@) ACFT 5518.0 0.5534600
Computed Results 5519.0 0.8468000
Peak Inflow: 35.17411 (CFS) Date/Time of Peak Inflow:  01Jan2000, 12:09 5520.0 1.1828001
Peak Discharge: 1.13797 (CFS) Date/Time of Peak Discharge:013an2000, 13:13 5521.0 1,5637000 2
Inflow Volume:  1.41681 (ACFT) Peak Storage: 1.07758 (ACFT)
Discharge Volume: 1.00377 (ACFT) Peak Elevation: 5519.685686 (FT) 5522.0 19914000, ,
Apply Cancel
7] Graph for Reservoir "Pond B"
Reservoir "Pond B" Results far Run "Catalonia 100yr-24hr"
E 1.0 4551883
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Legend (Compute Time: 29Jan2020, 08:03:49)
Run:Catalonia 100yr-24hr Element:Pond B Result:Storage Run:Catalonia 100yr-24h1 Element:Pond B ResultPool Elevation
Run:Catalonia 100yr-24hr Element:Pond B ResultOutflow — —— Run:Catalonia 100yr-24ht Element:Pond B ResultCombined Inflow

<



|| Reservoir  Outiet 1 Options

Basin Name: Catalonia
Element Name: Pond B
Method: | Culvert Outlet -
Direction: |Mal'1 o
Mumber Barrels: | Iil
Solution Method: | Outlet Control v

Shape: |Er:1.i.ar

P
Chart: | 1: Concrete Pipe Culvert e
Scale: | 1: Square edge entrance with headwall e

“Length (FT) | 180

*Diameter (FT) |U.5

“Inlet Elevation (FT) |5516.8

“Entrance Coefficient: |0.5

*Outlet Elevation (FT) |5511

“Exit Coefficent: |0.5

*Mannings n: |U.013




POND A5

Graph for Reservoir "Pond A"
Reservoir "Pond A5" Results for Run "Catalonia 100yr-24hr"
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Legend (Compute Time: 29Jan2020, 08:03:43)
Run:Catalonia 100yr24hr Element:Pond AS Result:Outflow — — — Run:Catalonia 100yr24hr Element:Pond AS Besult:C Inflowy
I E& Select a Paired Data »
[E] Summary Results for Reservoir "Pond A5" o | B | &R
Select Table Graph
Project: Catalonia  Simulation Run: Catalonia 100yr-24hr .
Reservoir: Pond A5 Elevation (FT) Storage (ACFT)
Startof Run:  01Jan2000, 00:00 Basin Model: Catalonia 5510.0 0.0000000
End of Run:  02Jan2000, 00:00 Meteorologic Model:  100yr 24hour 5511.0 0.0565657|
Compute Time:291an2020, 08:03:459 Control Spedfications:Control 1 5512.0 0.1777700
Volume Units: () IN (@) ACFT 5513.0 0.3597300
Computed Results 5514.0 0.6406400/
Peak Inflow: 5.92289 (CF5) Date/Time of Peak Inflow:  01Jan2000, 12:11 5515.0 1.0043000
Peak Discharge: 6.92289 (CFS) Date/Time of Peak Discharge:01Jan2000, 12:11 5516.0 14737999
Inflow Volume:  1.26110 (ACFT) Peak Storage: {ACFT) . .
Discharge Volume: 1.26110 (ACFT)

Apply

Cancel




Precipitation Frequency Data Server

NOAA Atlas 14, Volume 1, Version 5
Location name: Albuquerque, New Mexico,
USA*

Latitude: 35.1858°, Longitude: -106.7518°

Elevation: 5569.22 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan
NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_& aerials

Page 1 of 4

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1
] Average recurrence interval (years)
Duration
[ 1 T 2 | 5 ][ 10 | 25 ] 50 | 100 ][ 200 | 500 ][ 1000 ]
5-min 0.164 0.213 0.287 0.345 0.424 0.485 0.551 0.620 0.714 0.790
(0.141-0.192)|((0.182-0.249)]|(0.244-0.335)||(0.293-0.402)|((0.357-0.493)| |(0.408-0.564)||(0.460-0.639)( |(0.514-0.720)|((0.587-0.830)( |(0.644-0.917)
10-min 0.250 0.324 0.436 0.525 0.645 0.739 0.838 0.944 1.09 1.20
(0.215-0.292)||(0.277-0.379)]|(0.371-0.511)||(0.446-0.612)|(0.544-0.751)| |(0.622-0.859)|((0.700-0.973)( | (0.783-1.10) || (0.893-1.26) || (0.980-1.40)
15-min 0.310 0.402 0.541 0.651 0.799 0.916 1.04 117 1.35 1.49
(0.266-0.362)||(0.343-0.470)]|(0.460-0.633)||(0.553-0.759)|(0.674-0.931)|| (0.771-1.06) || (0.868-1.21) [ (0.971-1.36) || (1.11-1.57) |[ (1.22-1.73)
30-min 0.417 0.541 0.728 0.876 1.08 1.23 1.40 1.58 1.81 2.01
(0.359-0.488)||(0.462-0.633)]|(0.619-0.853)|| (0.744-1.02) || (0.909-1.25) || (1.04-1.43) | (1.17-1.62) |[ (1.31-1.83) || (1.49-2.11) || (1.64-2.33)
60-min 0.516 0.670 0.901 1.09 1.33 1.53 1.73 1.95 2.25 2.48
(0.444-0.604)|/(0.572-0.783)|| (0.766-1.06) || (0.921-1.26) || (1.12-1.55) || (1.29-1.77) || (1.45-2.01) || (1.62-2.26) || (1.85-2.61) || (2.03-2.89)
2-hr 0.604 0.773 1.02 1.23 1.51 1.74 1.98 2.24 2.60 2.89
(0.520-0.706)||(0.663-0.904)|| (0.876-1.20) || (1.05-1.42) || (1.28-1.75) || (1.46-2.01) || (1.66-2.29) || (1.85-2.58) || (2.13-2.99) || (2.34-3.33)
3-hr 0.653 0.831 1.09 1.30 1.59 1.82 2.07 2.33 2.70 3.00
(0.571-0.761)||(0.723-0.969)|| (0.950-1.27) || (1.13-1.51) || (1.36-1.84) || (1.56-2.10) || (1.76-2.38) |[ (1.96-2.69) || (2.25-3.11) || (2.47-3.46)
6-hr 0.750 0.948 1.23 1.45 1.75 1.98 2.23 2.48 2.85 3.14
(0.657-0.863)|| (0.834-1.09) || (1.08-1.41) || (1.26-1.66) | (1.52-2.00) || (1.72-2.26) || (1.92-2.54) || (2.12-2.83) || (2.40-3.24) || (2.63-3.59)
12-hr 0.839 1.06 1.35 1.58 1.88 212 2.36 2.62 2.96 3.24
(0.741-0.950)|| (0.936-1.20) || (1.18-1.52) || (1.38-1.78) || (1.64-2.12) || (1.84-2.38) || (2.04-2.66) || (2.25-2.95) || (2.52-3.34) || (2.74-3.67)
24-hr 0.952 1.20 1.50 1.74 2.07 2.33 2.59 2.86 3.22 3.51
(0.841-1.08) || (1.06-1.36) || (1.33-1.71) || (1.54-1.97) || (1.82-2.35) || (2.04-2.63) || (2.26-2.93) || (2.48-3.22) || (2.78-3.63) || (3.01-3.95)
2-da 1.01 1.27 1.59 1.85 219 2.46 2.74 3.02 3.40 3.70
Yy (0.899-1.13) || (1.13-1.43) | (1.42-1.79) || (1.64-2.07) || (1.95-2.46) || (2.17-2.76) || (2.41-3.07) || (2.64-3.38) || (2.96-3.82) || (3.20-4.16)
3-da 117 1.47 1.82 2.10 247 2.76 3.06 3.36 3.76 4.07
Yy (1.06-1.30) || (1.33-1.62) || (1.64-2.01) || (1.89-2.32) || (2.23-2.74) || (2.48-3.05) || (2.73-3.38) || (2.99-3.71) || (3.33-4.16) || (3.58-4.51)
4-da 1.34 1.66 2.04 235 2.76 3.07 3.38 3.69 4.1 4.43
y (1.22-1.47) || (1.52-1.82) || (1.87-2.24) || (2.14-2.57) || (2.51-3.01) || (2.78-3.35) || (3.06-3.69) || (3.33-4.04) || (3.69-4.50) || (3.96-4.86)
7-da 1.54 1.91 2.34 2.67 3.1 3.43 3.76 4.08 4.50 4.81
Yy (1.41-1.68) || (1.75-2.09) || (2.14-2.55) || (2.44-2.91) | (2.83-3.38) || (3.13-3.73) || (3.42-4.09) || (3.70-4.44) | (4.07-4.90) || (4.33-5.25)
10-da: 1.71 213 2.61 2.99 3.50 3.88 4.26 4.64 5.14 5.51
Yy (1.57-1.87) || (1.95-2.32) || (2.39-2.84) || (2.74-3.25) || (3.20-3.79) || (3.53-4.21) || (3.87-4.62) || (4.21-5.04) || (4.64-5.58) || (4.95-6.00)
20-da 217 2.69 3.28 3.72 4.29 4.70 5.10 5.48 5.96 6.30
y (1.99-2.37) || (2.47-2.94) || (3.01-3.57) || (3.41-4.05) || (3.92-4.66) || (4.29-5.11) || (4.64-5.53) || (4.98-5.95) || (5.40-6.48) || (5.70-6.86)
30-da 2.61 3.24 3.91 4.41 5.03 5.48 5.91 6.31 6.81 7.15
Yy (2.40-2.83) || (2.98-3.52) || (3.59-4.24) || (4.04-4.77) || (4.61-5.44) || (5.01-5.93) || (5.40-6.39) || (5.76-6.83) || (6.19-7.37) || (6.50-7.75)
45-da 3.19 3.95 4.72 5.27 5.95 6.42 6.85 7.24 7.69 7.99
Yy (2.94-3.45) | (3.64-4.28) || (4.35-5.11) || (4.85-5.70) | (5.47-6.43) || (5.90-6.93) || (6.29-7.40) || (6.64-7.82) || (7.05-8.32) || (7.32-8.64)
60-da 3.67 4.55 5.44 6.07 6.85 7.37 7.87 8.31 8.83 9.17
Yy (3.39-3.98) || (4.20-4.93) || (5.02-5.89) || (5.60-6.58) | (6.31-7.41) || (6.80-7.98) | (7.24-8.52) || (7.65-9.01) || (8.12-9.58) || (8.44-9.95)
" Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds printpage.html?lat=35.1858&lon=-106.7518&dat... 6/4/2019



Precipitation Frequency Data Server Page 2 of 4

PF graphical

PDS-based depth-duration-frequency (DDF) curves
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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6560 Langfield Rd. Bldg. 3
Houston, Texas 77092
832-590-5300
832-590-5399 (fax)

September 13, 2018

12 — 108" Gasketed Joint Concrete Pipe (RCP)
Bernalillo Facility
Albuguergue, New Mexico

The 12” — 108” RCP rubber gasket pipe joint that is currently produced at our Bernalillo
facility is designed to provide an adequate seal when the joint is not fully ‘homed’. The
allowable joint gaps that will still maintain an adequate seal for these sizes are listed
below.

Pipe Diameter Allowable Joint Gap
12” 0.75”
15” 0.75”
18” 0.75”
24” 0.75”
30” 1.00”
36” 1.00”
48” 1.00”
54” 1.00”
60” 1.00”
66” 1.00”
72" 1.00”
78” 1.00”
84” 1.00”
90” 1.00”

96 1.00”
102 1.00”
108~ 1.00”

Steve Hiner, P.E.

Director — Product Development/Corporate Engineer
Rinker Materials

6560 Langfield Road

Houston, TX 77092

832-590-5351 (work)

281-435-8237 (cell)
www.lovicks.hiner@rinkerpipe.com
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Curved Alignment
Changes in direction of sewer lines are usually
accomplished at manhole structures. Grade and align- Figure 1 Deflected Straight Pipe

ment changes in concrete pipe sewers, however, can be

incorporated into the line through the use of deflected
straight pipe, radius pipe or specials.

DEFLECTED STRAIGHT PIPE

With concrete pipe installed in straight alignment
and the joints in a home (or normal) position, the joint
space, or distance between the ends of adjacent pipe
sections, is essentially uniform around the periphery of
the pipe. Starting from this home position any joint may
be opened up to the maximum permissible on one side
while the other side remains in the home position. The
difference between the home and opened joint space
is generally designated as the pull. The maximum per-
missible pull must be limited to that opening which will
provide satisfactory joint performance. This varies for
different joint configurations and is best obtained from
the pipe manufacturer.

The radius of curvature which may be obtained by
this method is a function of the deflection angle per joint
(joint opening), diameter of the pipe and the length of
the pipe sections.

The radius of curvature is computed by the equa-
tion:

e 0

2(TAN > N )

Figure 2 Curved Alignment Using Deflected
where: . Straight Pipe

R = radius of curvature, feet
L = length of pipe sections measured along

the centerline, feet
A = total deflection angle of curve, degrees
N = number of pipe with pulled joints
ﬁ = total deflection of each pipe, degrees

From Figure 1, the deflection angle % % is further

defined as:

1A _gnt _PULL o gt PULL (2
2 N 2(D + 21) 2B,
where:

PULL

D
t

joint opening, inches
inside pipe diameter, inches
wall thickness, inches
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Bc = outside pipe diameter, inches

The joint opening and pipe length required to provide a
curved pipeline alignment may be calculated using the
unit values found in Table 1 on page 3. The table tabulates
the radius of a pipeline constructed of standard eight-foot
laying length pipe with a 1-inch joint opening (PULL).
Other pipeline radii may be calculated by changing, first,
the joint opening, and if necessary, the pipe laying length.
An eight-foot laying length is standard for most concrete
pipe manufacturers. Other lengths may require special
manufacturing procedures. Changes in the design radius
are directly proportional to the pipe laying length and
inversely proportional to the joint opening. The specific
pull per pipe joint is found by the equation:

PULL, = ('I:—z) (%) (PULLS) 3)

Rx = (Ly/Lg)(PULLg/PULLy) Ry (4)

where:
PULL = the joint opening
Ru = the Unit Radius (Taken from Table 1)
Lx = Length of deflected pipe

Specific radii may be calculated by the following pro-
cedure:

e  Select the unit radius of curvature for the speci-
fied diameter pipe from the chart.

* Increase or decrease the joint opening (PULL)
in Equation 1 to obtain the design radius. If the
required joint opening exceeds the pipe manu-
facturers recommendations, select a pipe with a
shorter laying length. Four and six foot are com-
mon non-standard pipe lengths. Check with the
pipe manufacturer for availability of non-standard
lengths.

* Recalculate the pull for the shorter pipe.

As illustrated in Figure 2, when concrete pipe is installed
on curved alignment using deflected straight pipe, the
point of curve (P.C.) is at the midpoint of the last unde-
flected pipe section and the point of tangent (P.T.) is at
the midpoint of the last pulled pipe.

RADIUS PIPE

Radius pipe, also referred to as bevelled or mitered pipe,
incorporates the deflection angle into the pipe joint. The
pipe is manufactured by shortening one side of the pipe.
The amount of shortening or drop for any given pipe is
dependent on manufacturing feasibility. Because of the
possibility of greater deflection angles per joint, sharper
curvature with correspondingly shorter radii can be ob-
tained with radius pipe than with deflected straight pipe.
As in the case of deflected straight pipe, the radius of
curvature which may be obtained by radius pipe is a
function of the deflection angle per joint, diameter of the
pipe, length of pipe sections and wall thickness.

The radius of curvature is computed by the equation:

© 2012 American Concrete Pipe Association, all rights reserved.
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R= A (? * ) ®)

TAN —

N
where:

A = total deflection angle of curve, degrees
N = number of radius pipe
L = standard pipe length being used, feet
ﬁ = total deflection angle of each pipe

From Figure 3, the radius of curvature can be expressed
in terms of the drop and is given by the equation:

L(D + 2t) (D )
_P+s) (P 6
R DROP 2 *t ©
L__1)
R=Bc (DROP 2 7
Bc
DROP = g Be/2 (8)

where:
Bc = outside diameter of the pipe, feet

Figure 5 presents R/Bc ratios for drops from one
inch through 15 inches and commonly manufactured
pipe lengths. Since the maximum permissible drop
for any given pipe is dependent on manufacturing
feasibility, it is essential to coordinate the design of
radius pipe with the pipe manufacturer. Many manu-
facturers have standardized joint configurations and
deflections for specific radii and economics may be
realized by utilizing standard radius pipe.

As illustrated in Figure 4, when concrete pipe is
installed on curved alignment using radius pipe, the
pipe sections are oriented such that the plane of the
dropped joint is tangent to the theoretical circular curve.
Projection of the joints do not converge at a common
point, but are tangents to a common circle of diameter
equal to the length of pipe sections. The point of curve
(P.C.) is at the midpoint of the last straight pipe and the
point of tangent (P.T.) is one half of the standard pipe
length back from the straight end of the last radius pipe.
The required number of pieces of radius pipe is equal
to the length of the circular curve in feet divided by the
centerline length of the radius pipe (L-1/2 DROP). Where
possible, minor modifications in the radius are normally
made so this quotient will be a whole number.

Minimum radius of curvature obtained from equa-
tions (1) and (5) are approximate, but are within a range
of accuracy that will enable the pipe to be readily installed
to fit the required alignment. A reasonable amount of field
adjustment is possible for radius pipe by pulling the joints
in the same manner as with deflected straight pipe.

BENDS AND SPECIAL SECTIONS
Special precast sections can be used for extremely

DD 21 (11/12)



short radius curves which cannot be negotiated with
either deflected straight pipe or with conventional radius
pipe. Sharper curves can be handled by using special
short lengths of radius pipe rather than standard lengths.
These may be computed in accordance with the methods
discussed for radius pipe. Certain types of manufactur-
ing processes permit the use of a dropped joint on both
ends of the pipe, which effectively doubles the deflection.
Special bends, or elbows can be manufactured to meet
any required deflection angle and some manufacturers
produce standard bends which provide given angular
deflection per section.

One or more of these methods may be employed to
meet the most severe alignment requirements. Since
manufacturing processes and local standards vary,
local concrete pipe manufacturers should be con-
sulted to determine the availability and geometric
configuration of special sections.

The following example illustrates proper use of the
Tables and Figures.

Given: A 42-inch diameter concrete pipe storm
sewer is to be installed on curved alignment
corresponding to the roadway curvature.
The pipe will be manufactured in 7-1/2 foot
lengths with a 4-1/2-inch wall thickness. The

curve data for the roadway curb is:

point of intersection station P.I. = 50+00
point of curve station P.C. = 49+29.6
point of tangent station PT. = 50+63.1
total deflection angle A =45°
radius of curvature R =170 feet

Figure 3 Radius Pipe

Dikizznziig

—

DROP [=—

ZI>

Table 1  Unit Radius of Curature For 8-Foot Straight Deflected Pipe With 1” Pull

Find: The required pull per joint for deflected straight

pipe or the required drop for radius pipe.

Solution: From Table 1, for a 42-inch diameter pipe, the
radius of curvature for a 1-inch pull is 408 feet.
The required pull for 170 feet is:

PULLy = (%) (%) (1 ) = 1.125"

To evaluate the required drop for radius pipe
to negotiate the roadway curvature, it is first
necessary to calculate the R/Bc ratio:

R_ 170

B. 425 10

Enter Figure 5 on the vertical scale at R/Bc 40.
Proceed horizontally until the line represent-
ing L = 7.5 feet is intersected. At this point the
horizontal scale shows the required drop to be

2.2 inches. Or
Drop = _(7.5) (4.25) =0.185ft. =2.2in.
170 + 4.25/2

Answer: Radius pipe with a 2-1/4-inch drop would be
required. It is important to consult local
concrete pipe manufacturers to determine
the feasibility of manufacturing a 42-inch
diameter pipe with the required drop.

Figure 4 Curved Alignment Using Radius Pipe

L |
ﬂ«

e QuiiL)

N7
%, P.C.

-

z\>

Radius

True
Radius
Point

&

Projection of joints

do not converge at
common point, but
are tangents to a
common circle

whose diameter

is equal to pipe length.

Common method of
manufacturing radius pipe.

Size 12 15 18 20 24 27

30 33 36 42 48

54 60 66 72 78 84 90 96

Radius 128 156 184 212 240 268 286 364 352 408 464 520 576 632 688

744 780 856 912

© 2012 American Concrete Pipe Association, all rights reserved.
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Figure 5 Radius of Curature For Radius Pipe
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1

is 1/2 Dimension "A" + 3/8"

min Radius** =

SD SIZE PULL* (in) D (inside dia) | t (wall thickness) Bc 1/2 *theta/N R (ft)
(max joint gap)1 (in) (in) Outer dia (in)

18" 0.7500 18 21/2 23 0.9342 245

24" 0.7500 24 3 30 0.7162 320

30" 1.0000 30 31/2 37 0.7743 296

36" 1.0000 36 4 44 0.6511 352

42" 1.0000 42 41/2 51 0.5617 408

L

2(tan 1/2* theta/N)

** see formula on enclosed data sheet for american concrete pipe association

1/2 *theta/N=

. -1
sin” *

D= inside pipe diameter

t=wall thickness

Allowable joint gap provided by Rinker 09-13-18
* max joint gap suggested by manufacturer

sin-1 *

(PULL)

2Bc
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£=1,493,655.05  U.S. SURVEY FEET
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CATALONIA
REPLAT OF TRACT 1 AND TRACT 2
THE TRAILS UNIT 3A
ALBUQUERQUE, NEW MEXICO
MARCH, 2019
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LOCATION MAP
SCALE: 1"=2000"

- Zone Atlas Index Number: C-08

PLAT IS LOCATED WITHIN TOWN OF ALAMEDA GRANT, PROJECTED

MEXICO PRINCIPAL MERIDIAN, CITY OF ALBUQUERQUE, BERNALILLO
COUNTY, NEW MEXICO.

SURVEY NOTES:

1. UNLESS OTHERWISE NOTED, ALL BOUNDARY CORNERS
SHOWN THUS ( @ ) SHALL BE MARKED BY A #5 REBAR
STAMPED "HUGG, PS 9750".

2. ALL STREET CENTERLINE MONUMENTATION SHALL BE
INSTALLED AT ALL CENTERLINE PC'S, PT'S, ANGLE
POINTS AND STREET INTERSECTIONS AND SHOWN
THUS (4 ) WILL BE MARKED BY A FOUR (4") ALUMINUM
CAP STAMPED "CITY OF ALBUQUERQUE CENTERLINE
MONUMENTATION MARKED. DO NOT DISTURB, P.L.S. 9750".

3. THE SUBDIVISION BOUNDARY WILL BE TIED TO THE NEW
MEXICO STATE PLANE COORDINATE SYSTEM AS SHOWN.

4. BASIS OF BEARINGS WILL BE NEW MEXICO STATE PLANE
GRID BEARINGS.

5. DISTANCES SHALL BE GROUND DISTANCES.

6. MANHOLES WILL BE OFFSET AT ALL POINTS OF CURVATURE
POINTS OF TANGENCY, STREET INTERSECTIONS AND ALL '
OTHER ANGLE POINTS TO ALLOW THE USE OF CENTERLINE
MONUMENTATION. ' ‘
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= —— —— —— EXISTING EASEMENT

GEOGRAPHIC POSITION (NAD 1983)
NM STATE PLANE COORDINATES (CENTRAL ZONE)
N=1,523,503.475 U.S. SURVEY FEET
£=1,493,655.03 U.S. SURVEY FEET
GROUND TO GRID FACTOR = 0.99966436
DELTA ALPHA = -00°16'58.96"
ELEVATION = 5524.95 U.S. SURVEY FEET
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PV TRAILS ALBUQUERQUE, LLC
ITS MANAGER

PV GENERAL PARTNER, LLC
ANDREW M. KAPLAN, MANAGER
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CATALONIA

REPLAT OF TRACT 1 AND TRACT 2
THE TRAILS UNIT 3A

ALBUQUERQUE, NEW MEXICO
MARCH, 2019

LEGAL DESCRIPTION:
A REPLAT OF :

TRACT "1 AND TRACT 2
THE TRAILS UNIT 3A

FILED: DEC 21, 2007 (2007C-0352)

1. EXISTING ZONING: R—1B AND R-1D (LOT 7-16, 31 & 32)
PROPOSED ZONING: NO CHANGE
PROPOSED RESIDENTIAL DEVELOPMENT:
SINGLE FAMILY DETACHED RESIDENTIAL

2. TOTAL ACREAGE:
EXISTING TRACT "1’
EXISTING TRACT 2

= 13.9033 ACRES
= 20.2878 ACRES

ACREAGE:
TRACT "1 = 0.7055 Acres
TRACT '2° = 0.0997 Acres
TRACT "3’ = 0.0500 Acres
TRACT "4 = 0.2307 Acres
TRACT '5" = 0.0220 Acres
TRACT '6" = 0.0196 Acres
TRACT "7 = 0.0740 Acres
TRACT '8’ = 0.1456 Acres
TRACT '9" = 0.0130 Acres
TRACT 10" = 13.7197 Acres

NUMBER OF LOTS:  CATALONIA = /8
SUBDIVISION ACREAGE:  CATALONIA = 20.4376

PROPOSED DENSITY: 3.82 D.U./ACRE

5. MINIMUM LOT DIMENSIONS ~ R-TA R-1D
55" x 1200 75 x 133.333
MINIMUM LOT AREA 6600 S.F. 10,000 S.F.

4. SEWER AND WATER ARE PUBLIC TO BE OWNED AND MAINTAINED BY
THE ALBUQUERQUE BERNALILLO COUNTY WATER UTILITY AUTHORITY.
STREET AND STORM DRAIN IMPROVEMENTS ARE PUBLIC TO BE OWNED
AND MAINTAINED BY THE CITY OF ALBUQUERQUE

o

. LOT SETBACKS SHALL CONFORM TO R—1B AND
R-1D (LOT 7-16, 31 & 32) ZONE REGULATIONS.

(@)

. TRACTS 1-9 WILL BE OWNED AND MAINTAINED BY
TRAILS COMMUNITY ASSOCIATION INC.

7. NO LOTS ARE ALLOWED DIRECT ACCESS TO WOODMONT AVE.

-
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EXHIBIT B:
ORIGINAL DEVELOPED CONDITIONS BASIN MAP
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6. EARTH SLOPES SHALL NOT EXCEED 4 HORIZONTAL TO 1 VERTICAL UNLESS SHOWN OTHERWISE.

6. THE CONTRACTOR IS RESPONSIBLE FOR PROTECTING ALL EXISTING UTILITY LINES WITHIN THE CONSTRUCTION AREA. ANY DAMAGE TO
EXISTING FACILITIES CAUSED BY CONSTRUCTION ACTIVITY SHALL BE REPAIRED OR REPLACED AT THE CONTRACTOR'S EXPENSE AND
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10. ALL PROPERTY CORNERS DESTROYED DURING CONSTRUCTION SHALL BE REPLACED AT THE CONTRACTOR'S EXPENSE. ALL
PROPERTY CORNERS MUST BE RESET BY A REGISTERED LAND SURVEYOR.

11, THE CONTRACTOR SHALL PREPARE A CONSTRUCTION TRAFFIC CONTROL AND SIGNING PLAN AND OBTAIN APPROVAL OF SUCH PLAN
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