CITY OF ALBUQUERQUE

P.O. Box 1293

Albuquerque

New Mexico 87103

www.cabq.gov

Matkixg Histoy

April 4, 2006

Verlyn A. Miller, PE

Miller Engineering Consultants
95 344 Hwy No, PO Box 520
Edgewood, NM 87015

Re:  UNM Press, 1312 Basehart SE-Grading & Drainage Plan
Engineer’s Stamp dated 2-21-06 (L15-D31F)

Dear Mr. Miller,

Based upon the information provided in your submittal dated 2-22-06, the above
referenced plan is approved for Building Permit. Please attach a copy of this approved
plan to the construction sets prior to sign-off by Hydrology. Additionally, prior to release
of the Certificate of Occupancy an Engineer’s Certification of the grading plan per the
DPM checklist will be required.

This project requires a National Pollutant Discharge Elimination System (NPDES)
permit. Refer to the attachment that is provided with this letter for details. If you have
any questions please feel free to call the Municipal Development Department Hydrology
section at 768-3654 (Charles Caruso).

If you have any questions, you can contact me at 924-3990.

Sincerely,

Phillip J. Lovato, E.I., C.F.M.
Engineering Associate, Hydrology,
Development and Building Services,

Planning Department

cc: Charles Caruso, DMD
file

Alonquerque - Making History 1706-2006



DRAINAGE AND TRANSPORTATION INFORMATION SHEET
(REV. 1/11/2002)
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DRAINAGE REPORT SIA / FINANCIAL GUARANTEE RELEASE
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GRADING PLAN S. DEV. PLAN FOR BLDG. PERMIT APPROVAL
EROSION CONTROL PLAN SECTOR PLAN APPROVAL
ENGINEER'S CERTIFICATION (HYDROLOGY) FINAL PLAT APPROVAL
CLOMR/LOMR FOUNDATION PERMIT APPROVAL
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| —____ OTHER (SPECIFY)
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GENTLEMEN:
WE ARE SENDING YOU ATTACHED THE FOLLOWING ITEMS

COPIES DATE | NO. DESCRIPTION
nzmn-__n oD 64 o) ENGRS SMAD

THESE ARE TRANSMITTED as checked below:
| Ear Approval For Your Use As Requested For Review & Comment
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P.O. Box 520 « 95 Hwy 344 N.  Edgewood, New Mexico 87015  Phone 505-286-7771 » Fax 505-286-9026
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UNM PRESS WAREHOUSE BUILDING

AT THE SCIENCE & TECHNOLOGY PARK
UNIVERSITY OF NEW MEXICO CAMPUS
ALBUQUERQUE, NEW MEXICO

Drainage Report

January, 2006
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HYDROLOGY SECTION

Prepared For: NCA Architects & UNM Real Estate Office
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1.0  Purpose

The purpose of this report is to quantify the storm water runoff from the site prior to and
after development of the site, address any offsite flows that may impact the site and to

substantiate the proposed drainage improvements outlined on the grading and drainage

plan for this project.

2.0  Approach & Methodology

The approach taken in performing the drainage analysis for this project was to comply
‘with the recommendations outlined in drainage report for the Science & Technology Park
prepared by Bohannon-Huston, Inc. (BHI), dated April, 1997. This report provides
recommendations for addressing drainage from development in the Science and
Technology Park, including providir;g allowable land treatments percentages and peak

discharge rates for the free release of storm water to the Basehart Road Storm Sewer

System.

The methodology utilized in conducting the hydrologic analysis for this project i1s Section
22.2 of the Ciw of Albuquerque’s Development Process Manual (DPM). The
AHYMO 97 hydrologic computer model was utilized in developed the pre and post
developed hydrology for this project and for the reservoir routing for the proposed Social
Security Detention Pond. The Flow Master Computer Program was utilized to size the

proposed storm sewer system and for the hydraulic analyses of the hydraulic structures

proposed on the grading and drainage plan.

3.0 Existiﬁg On-site Conditions

The project site, which consists of approximately 2.6 acres, 1s currently undeveloped, but
has been mostly disturbed by human ‘activity and 1s sparsely covered by native grasses
and vegetation. In past years, it appears that the dumping of construction debris has

occurred at the site as well as substantial surface grading on a vast majority of the site.
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The pre-developed land treatments percentages are categorized as 10% A and 90% C as

per Section 22.2 of the DPM.

The site 1s bound on the north by Basehart Road, a parking structure on the east, the
Social Security Parking Lot on the south and vacant land owned by UNM to the west.

The site generally slopes to the north and west with terrain that 1s mildly to steeply

sloping.

4.0  Proposed On-Site Conditions

The proposed project will consist of a new two-story building with 35,200 square foot at
the first level, asphalt paved parking areas, concrete sidewalks and landscaped areas. The
land treatment percentages for the site after development are categorized as 0.5% B,
40.5% C and 60% D as per Section 22.2 of the DPM. These land treatment values do not
exceed the allowable developed land treatment percentages outlined in the BHI Drainage
Report. This report has accounted for the “free release” of storm water from the site to
Basehart Road provided that the allowable developed land treatment percentages are not

exceeded.

5.0 Offsite Flows:

There 1s one offsite drainage basin that impacts the site, the old Social Security Building
and parking lot. The Social Security Site located south of the project site consists of
10.91 acres and discharges flows into an existing retention pond located south of the
proposed UNM Press Warehouse Building. A small portion of this off-site area, (.89
acres more or less, is collected by a drop inlet and diverted north along the eastern
boundary of the site through a storm sewer to the Basehart Road Storm Sewer System.
The BHI drainage report has called for an allowable release rate from the Social Security

Site to the Basehart Road Storm Sewer System of 24.877 cfs.
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6.0 Storm Water Routing

The post developed flows from the site will free discharge north to the Basehart Road
Storm Sewer System via surface drainage and through a proposed on-site storm sewer
system. The storm sewer system will collect runoff from onsite Basins A & B and will
collect runoft from a proposed outlet pipe in the existing Social Security Retention Pond.
All storm water flows collected in the proposed storm sewer system will connect to the
existing storm sewer stub-out provided for the site as outlined in the BHI report. Basins
C & D will free discharge to the Basehart Road roadway section via surface flow and will
be intercei)ted by the drainage inlets on Basehart Road.

7.0 Conclusion

When this site 1s developed as indicated on the proposed grading and drainage plan, the
runoff from this site will not exceed the prescribed discharge rates provided in the BHI

Drainage Report.

The Social Security Retention Pond will be upgraded to a detention facility with a 24-
inch primary outflow device, which will control the release of storm water from the
Social Security Site to approximately 22.66 cfs during the 100-year event, compared to a

prescribed rate of 24.877 cfs outlined in the BHI report.

To improve the safety of the detention pohd facility, minor grading and compaction of
the existing embankment areas will be accomplished and an emergency spillway will be
added. In the event that storm waters reach the emergency spillway elevation, storm
waters will be routed west toward currently undeveloped land owned by UNM. Future
development of areas west of the detention pond will be required to accommodate and
sately route potential flows from the detention pond’s emergency spillway to areas

downstream.
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- APPENDIX A
Drainage Basin Characteristics

(PED U FEEN CEEE CENY FEED CAEN TUER COEN ©Ou




Urnm Vzeze Udpespionss Coprsditosis Pus L\\-\C\ B’ﬁ&L@)g‘

_Lff_fz_fﬁééém&ﬂ

A = OZ2C ke [0.0f,
& = 000 b=
\ C = 2% p = 90.07
: Dz OO2 A
’ Zhain = 0D & 06,0009 mrE e

B v6,106 Ac. = 2GT°l,
B = 0.00 Ao - QOIOY,
C < OudAac = 185,
T2> 000 Az = .00,

T A AT A iyl e P e WL b T = dall Pl R = W b TRRE S B i - gl el e ety - ey - ol S T At ¢ S— R A Pl ol * ™ e = it il N

.

e odasz S

E = 6,005C » 0,00,
C = §.90 Ac= 95/ .
D= O00AC = 0097,

e Y S L IR T I e 0, W N T R s | Vi VR M ST . W e e S SR L& e By e T Pl bl = = = e o o e i v e el Wl gty B s e S A ST M N M A Sk el P b ol G el TN B S w . M AR A LS L R T e A R A a g . awspea g = e



- ree ™3

" -

..o=3

= vopmiped

pug

...j b I, F

- *J#

~9 -~ - ”

e
.

il

S
i

sl by o+ e | L P -a " ’EJ
3 - .
S
- 8 .
-':- :-,"H :
. Y -

by Prha hgailn L sl e AR

ilse, Bz Ring
Unr Yisss Wkt Coaihoske Bogin M& BOL@jt{

: 3\ N =
OF@'%’E i v.0, 3" Y D EPP- _f-'_;.g‘,_ i, e _ e o S
— = i
lotal S%E = 7.0 Ar = O.004 m}

I«&' = O OOCAC.

B ~oorzqac 6.50.
( = [ OS5 B 401'25‘/
= %4'A’C- @9% |

B z0O00 hie = 0/

C = oehs = (659
Pe 0, 2(0FA2 34,507

\
Bﬂ' O-O‘,Z% k = ‘Z-‘%\/t
C & 000 ghe = 0.
Dz 0.520¢% s = 97.L0°/s
“."!&xm_._ 2= S



- -
o gl

™ . b A

gy =

3
=~

—am L

! S ——
PBosiww <=1 2 0.99 Ac
i’;
4 A= p.c0he
l Be 0.04AC-0.-0%
“y £ = 00 pe
'J L8 O XS AC—95. 5D
|
' 505:94 %"2 = 4,/7,6((__,
\f Lorp Tegodmesic

Un Pesss Wepzthoes

.

. wlr -

MULER EpiginiER IS,
Copld TS

N .
2CL VR LM S

{

- —r g . - v P b 7 TR o EmgEm gy e R e e wl g e b e W A - FE [

Besin S5 = 10.9010 p (lotel) -

= e - —— = - e = i w o g = 8 —rwrare— = = ey oy mam w P e N ————

el phe A e T Tl vlmeE R b

=l - e el ol — il gl e Sy ST e gl sl L i e we g e el PR ol e ——" A e L

Lo ' b hidm B oy iy s - M R ey -J-w.-m" Wy e el m——— il
-
L
-l T —— =il

Rl L R R R T ]

L1 b LL IR Ll 1T NS T T R ¥ T R T



S TS TN GEN BN A N 2EN: e

=

SN2 N2 N> GE: G WS- a: I e I

APPENDIX B
Detention Pond Stage-Storage-Discharge Relationship
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Rating Table Report

W '*’ 4”” orsenacsE Worksheet-1
— Vi STREE

Range Data:

Minimum Maximum Increment
Allowable HWE 5,080.00 5,085.00 1.00 ft

5,080.00
5,081.00

___F

F
~ -

s ;

5,082.00
5,083.00
5,084.00
5,085.00

SN: N e

| F’rojeci Engineer: Veriyn A. Miller
untitled.cvm Miller Engineering Consuitants CuivertMaster v3.0 [3.0003]

12/27/05 01:35:51 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




APPENDIX C
AHYMO Output Model
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AHYMO PROGRAM (AHYMO_97) -

- 3
o

F—ﬁ
' i
1

1

)

L]

START

of

- P kgl

RAINFALL

=i,

1.40 HR.
DT =

.0836

.;

1.8313
2.1034
2.1513
2.1862
2.2142
2.2379
2.2585
2.2769
2.2935
2.3088
2.3229
2.3360
2.3483
2.3602
2.3719
2.3833
2.3944
2.4033
2.41359
2.4263
2.4365
2.4464
2.4562
2.4658
24751
2.4843
2.4934
2.05022
2.5108
2.5195
2.5279

¥
—g

N 0N

i

GlE: U

i

RUN DATE (MON/DAY/YR) = 01/09/2006
START TIME (HR:MIN:SEC) = 11:11:19
INPUT FILE = UNMP100.DAT

- Version: 1997.02b

USER NO.= AHYMO-1-9702aD2000N25-AH

*****ff***************** hﬂILl-EH:tEEPJ(;IhJE”Q“PQC; C:C)PdE“J”-1UQJq1TE;*****************

3 o ek e e e do Jo g de e T de ke de de gk R Rk de ok Rk ke D EC E M B E R 200 5 ek de R e de ke e ke g de de ke kekokkokkk ke kokkkkk
**************&iﬂ?LJthﬂ F”;HEESE;FDFQC)JEE(:TZI;\LEBLJ(QLJEEF%CJLJEE,thﬂ s ok e de ke gk b ok e g de ke de ke ke Yok
ek ek k ok & dodedo ke ke deodedek 1CNJ‘Y15]¥FQ1:a4_ri()LJFQ;Eth)FQhA CZK:"“EE:20 e ke ke ke e ke e ke e e vde ke e dedekek ke dok ok
************************FjFQC)JEE(:1?Iﬁp{[)FQC)LI:HEFY'******************************

&k e ke dode T dede vt g vk de ke de ke de do ke Fedo Jo ek e Ao K doFodode Tk ok dodeded ke do ke dede ke dedede dede dodeoke e de g de ke ke ke dook ke keok ko kk ok ki

0.00

% v e de ok e g de g e e g ke g e de g ke de ke e de v ke g e e v ke ke o e de g e de vk e ok ke e e e e ke e e dhedie ke e e e g e e ke e e e de e e g ke ke ke e

TYPE=2 RAIN QUARTER=0.0 RAIN ONE=2.01
RAIN SiX=2.35 RAIN DAY=2.75 DT=0.05

.0930

1.8906
2.1115
2.1969
2.1905
2.2178
2.2410
2.2613
2.2794
2.2958
2.3108
2.3248
2.3378
2.3500
2.3619
2.3736
2.3849
2.3960
2.4068
2.4174
2.4278
2.4379
2.4478
2.4576
2.4671
2.4765
2.48506
2.4946
2.5035
2.5122
2.5207
2.5291

050000 HOURS
.0000 .0024 .0049 .00/5 .0102 .0130 .0158
0188 .0219 .0252 .0286 .0321
0439 .0482 .0529 ".0578 .0631
1201 1842 .2944 4649 .7103

1.0460 1.3107 1.4303

1.9452
2.1191
2.1622
2.1948
2.2213
2.2440
2.2640
2.2818
2.2980
2.3129
2.3267
2.3396
2.3517
2.3036
2.3752
2.38695
2.3976
2.4084
2.4189
2.4292
2.4394
2.4493
2.4589
2.4685
2.4778
2.4869
2.4959
2.0047
2.5134
2.5219
2.5303

END TIME =

1.9302 1.6176

1.9955
2.1262
2.1673
2.1989
2.2248
2.2470
2.2666
2.2842
2.3002
2.3150
2.3286
2.3414
2.3534
2.3653
2.3768
2.3881
2.3991
2.4099
2.4204
2.4307
2.4408
2.45006
2.4603
2.4698
2.4791
2.4882
24972
2.5060
2.5146
2.5231
2.5314

2.0421
2.1330
2.1723
2.2028
2.2282
2.2500
2.2693
2.2866
2.3024
2.3170
2.3305
2.3431
2.3551
2.3669
2.3785
2.3897
2.4007
2.4114
2.4219
2.4322
2.4422
2.4520
2.4617
24711
2.4804
2.4895
2.4984
2.5072
2.5158
2.0243
2.5326

24.000000 HOURS

1.6959
2.0851
2.1394
21771
2.2067
2.2315
2.2529
2.2718
2.2889
2.3046
2.3190
2.3323
2.3449
2.3569
2.3686

2.3801

2.3913
2.4022
2.4129
2.4234
2.4336
2.4436
2.4534
2.4630
2.4725

2.4817

2.4908
2.4997
2.5085
2.5170
2.5255
2.5338

COMPUTED 24-HOUR RAINFALL DISTRIBUTION BASED ON NOAA ATLAS 2 - PEAK AT

0358 .0397
0689 .0751

1.7667
2.0946
2.14585
2.1817
2.2105
2.2347
2.2557
2.2744
2.2913
2.3067
2.3209
2.3342
2.3466
2.3586
2.3703
2.3817
2.3929
2.4038
2.4144
2.4248
2.4350
2.4450
2.4548
2.4644
2.4738
2.4830
2.4921
2.5010
2.5097
2.5183
2.9267
2.5350
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2.9361
2.5443
2.5523
2.5601
2.5679
2.9733
2.5830
2.5904
2.5977
2.6049
2.6119
2.6189
2.6258
2.6326
2.6393

2.9373
2.5454
2.5534
2.5612
2.5690
2.5766
2.5841
2.5914
2.5987
2.6059
2.6129
2.6199
2.6268
2.6336
2.6403

2.6459 2.6469

2.6524

2.6534

2.6589 2.6598
2.6653 2.6662
2.6715 2.6724
2.6778 2.6786
2.6839 2.6848
2.6900 2.6908
2.6959 2.6968
2.7019°2.7027
2.7077 2.7085
27135 2.7143
2.7192 2.7200
2.7249 27257
27305 2.7313
2.7360 2.7368
2.7415 2.7423
2.7469 2.7477

2.9385
2.5466
2.5545
2.0623
2.5701
2.5776
2.5891
2.5925
2.9997
2.6069
2.6139
2.6209
2.6278
2.6345
2.6412
2.6478
2.6543
2.6607
2.6671
2.6733
2.6795
2.6856
2.6917
2.6976
2.7/035
2.7094
2.7151
2.7209
2.7265
2.7321
2.7376
2./431
2.7485

2.5396

2.5408

2.5477 2.5488

2.5556
2.9635
2.9711
2.5787
2.5862
2.5935
2.6008
2.6079
2.6149
2.6219
2.6287
2.6355
2.6421
2.6487
2.6552
2.6616
2.6680
2.6742
2.6804
2.6865
2.6925
2.6985
2.7044
2.7102
2.7160
2.7217
2.1273
2.7329
2.7/384
2.7438
2.7492

2.5568
2.5646
2.5722
2.5798
2.5872
2.5946
2.6018
2.6089
2.6159
2.6229
2.6297
2.6364
2.6431
2.6497
2.6561
2.6625
2.6689
2.6751
2.6813
2.6874
2.6934
2.6993
2.7052
2.7110
2./168
2.7225
2.1281
2.7337
2.7/392
2.7446
2.7500

2.9420
2.5500
2.9579
2.5657
2.5733
2.5809
2.5883
2.5956
2.6028
2.6099
2.6169
2.6238
2.6307
2.6374
2.6440
2.6506
2.6571
2.6634
2.6698
2.6760
2.6821
2.6882
2.6942
2.7002
2.7061
2.7119
2.7176
2.7233
2.7289
2.7/344
2.7399
2.7454

2.5431
2.5511
2.5590
2.5668
2.5744
2.9819
2.5893
2.99606
2.6038
2.6109
2.6179
2.6248
2.6310
2.6384
2.6450
2.6515
2.6580
2.6644
2.6707
2.6769
2.6830
2.6891
2.6951
2.7010
2.7069
2.7127
2.7184
2.7241
2.7297
2.7352
2.7407
2.7462

*E;***********************************************************************

*STSOCIAL SECURITY(SS) SITE OFFSITE BAS|N iz

*ES***********************************************************************

*S* BASIN §S-1 ***
COMPUTE NM HYD ID=2 HYD NO=201 DA=0.0014 SQ M|
‘PERA=0 PERB=5 PER C=0 PERD=95
TP=-.1333 RAIN=-1

K= .072649HR TP = .133300HR K/TP RATIO = .545000 SHAPE CONSTANT, N =

7.106420
UNIT PEAK = 56.2509 CFS UNIT VOLUME = 9971 B= 526.28 P60 =2.0100
AREA = .001330 SQ MI [A= .10000 INCHES INF= .04000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
050000

K= .132088HR TP = .133300HR K/TP RATIO = .990905 SHAPE CONSTANT, N =

3.063124
- UNIT PEAK = ".17062 CFS UNIT VOLUME = .9246 = 324.81 P60=2.0100
AREA=  .000070 SQM! A= .50000INCHES INF= 1.25000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
.050000 -



HF IS BND; 0N GNN: DNN: NN (N: OO OB OND; GNN; O00; GEN; BN GED; GEN: M GmN:

PRINT HYD D=2 CODE=10
PARTIAL HYDROGRAPH 201.00
TIME  FLOW TIME  FLOW TIME  FLOW TIME  FLOW TIME
FLOW ‘

HRS CFS HRS CFS HRS CFS HRS CFS HRS CFS

000 .0 5.000 .0 10.000 .0 15.000 .0 20.000 .0

200 .0 5.500 .0 10.500 0 15.500 .0 20.500 0

1.000 .0 6.000 .0 11.000 .0 16.000 .0 21.000 0

1.500 4.1 6.500 .0 11.500 .0 16.500 .0 21.500 0
2.000 1.0 7.000 0 12.000 .0 17.000 .0 22.000 .0
2.500 .1 7.500 .0 12.500 .0 17.500 .0 22.500 0
3.000 .0 8.000 0 13.000 .0 18.000 .0 23.000 O
3.500 .0 8.500 0 13.500 .0 18.500 0. 23.500 0
4.000 .0 9.000 0 14.000 .0 19.000 0 24.000 0
4.500 .0 9.500 0 14.500 .0 19.500 .0
RUNOFF VOLUME = 243019 INCHES = 1815 ACRE-FEET
PEAK DISCHARGE RATE=  4.05CFS AT 1.500 HOURS BASIN AREA = .0014 SQ. ML

*S* BASIN 53-2 ***
COMPUTE NM HYD

ID=3 HYD NO=202 DA=0.0065 SQ M|

PER A=0 PERB=5 PERC=0 PERD=95

TP=-.1333 RAIN=-1

K= .072649HR TP = .133300HR K/TP RATIO =

7.106420

UNIT PEAK = 24379 CFS UNIT VOLUME =
10000 INCHES

AREA= 006175 5QMI A=

9987
INF =

B= 526.28

545000 SHAPE CONSTANT, N =

P60 = 2.0100
.04000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

.050000

K= .132088HR TP = .133300HR K/TP RATIO = 990905

3.563124

UNIT PEAK = 79216 CFS UNIT VOLUME =

9843

B= 324.91

SHAPE CONSTANT, N =

P60 = 2.0100

AREA = .000325 SQ MI [A= .50000 INCHES INF= 1.25000 INCHES PER HOUR
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
050000
PRINT HYD ID=3 CODE=10
PARTIAL HYDROGRAPH 202.00
TIME  FLOW TIME  FLOW TIME FLOW TIME FLOW TIME
FLOW
HRS CFS HRS CFS HRS CFS HRS CFS HRS CFS
000 .0 5.000 ] 10.000 A 15.000 N 20.000 N
500 .0 5.500 N 10.500 N - 13.500 N 20.500 1
1.000 .0 6.000 . 11.000 ] 16.000 . 21.000 N
1.500 18.8 6.500 iy 11.500 ] 16.500 N 21.500 1
2.000 4.6 7.000 .1 12.000 .1 17.000 N 22.000 N
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RUNOFF VOLUME = 243019 INCHES = 8425 ACRE-FEET
PEAK DISCHARGE RATE = 18.75 CFS AT 1.500 HOURS BASIN AREA = .0065 SQ. M.

*S* BASIN S5-3 ***

COMPUTE NM HYD ID=4 HYD NO=203 DA=0.009 SQ Ml -
PER A=0 PERB=5 PERC=0 PER D=95
TP=-1333 RAIN=-1

K= .072649HR TP = .133300HR K/TP RATIO = .545000 SHAPE CONSTANT,; N =

7.100420
UNIT PEAK = 33.756 CFS UNIT VOLUME = .9988 B= 52628 P60 =2.0100
AREA = 008550 SQ MI A= .10000 INCHES INF= .04000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
.050000

K= .132088HR TP = .133300HR K/TP RATIO = .990905 SHAPE CONSTANT, N =

3.563124 '
UNIT PEAK = 1.0968 CFS UNIT VOLUME = .9896 B= 32491 P60 =2.0100
AREA= 000450 SQMI A= 50000 INCHES INF= 1.25000 INCHES PER HOUR
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

.050000

PRINT HYD ID=4 CODE=10
. PARTIAL HYDROGRAPH 203.00
TIME  FLOW TIME  FLOW TIME  FLOW TIME  FLOW TIME
FLOW
HRS CFS HRS CFS HRS CFS HRS CFS HRS CFS
.000 .0 5.000 2 10.000 N 15.000 N 20.000 .
200 .0 5.500 2 '10.500 N 15.500 . 20.500 ]
1.000 .0 6.000 2 11.000 N 16.000 . 21.000 .
1.5900 26.0 6.500 2 11.500 . 16.500 N 21.500 ]
2.000 6.4 7.000 2 12.000 N 17.000 N 22.000 N
2.500 8 7.500 2 12.500 Ny 17.500 N 22.500 1
3.000 3 8.000 2 13.000 ] 18.000 .'I 23.000 N
3.500 2 8.500 2 13.500 N 18.500 . 23.500 N
4.000 2 9.000 2 14.000 .‘l 19.000 N 24.000 1
4.500 N 9.500 2 14.500 .1 19.500 . 24.500 0
RUNOFF VOLUME = 243018 INCHES = 1.1665 ACRE-FEET

PEAK DISCHARGE RATE =  25.96 CFS AT 1.500 HOURS BASIN AREA = .0080 SQ. MI.

*S™ADD BASINS SS-2 & SS-3 FOR TOTAL INTQO POND****#mranananiisr
ADD HYD D=5 HYD=203.2 ID [=3 IlI=4



E

&t
¢l
l PRINT HYD ID=5 CODE=10
r PARTIAL HYDROGRAPH 203.20
j; - _ - .
l“" TIME FLOW TIME  FLOW TIME  FLOW TIME FLOW TIME
- FLOW
1 HRS ~ CFS HRS ~ CFS HRS  CFS HRS  CFS HRS ~ CFS
: 000 0 5000 .3 10.000 .3 15000 .2 20000 .2
500 .0 5500 @ .3 10.500 .2 15500 .2 20500 .2
& 1.000 .0 6.000 .3 11.000 .2 16.000 .2 21.000 .2
| 1500 447 6500 .3 11.500 .2 16.500 .2 21500 .2
* 2000 11.0 7000 .3 12.000 .2 17.000 .2 22000 .2
- 2500 1.4 7500 .3 12.500 .2 17500 .2 22500 @ .2
i 3.000 .5 8.000 .3 13.000 .2 18.000 .2 23.000 .2
l;EJ 3.500 .3 8.500 3 13.500 2 18.500 2 23.500 1
4000 .3 0.000 .3 14.000 .2 19.000 .2 24000 .1
LE 4500 .3 0500 .3 14,5000 .2 19500 .2 24500 .0
7 RUNOFF VOLUME = 243014 INCHES =  2.0089 ACRE-FEET
PEAK DISCHARGE RATE = 4471 CFS AT 1.500 HOURS BASIN AREA = .0155 SQ. M.

vy

*S*ROUTE THROGUH POND WlTH 24" RCP OUTLET*i‘**‘kﬁ*i****************H****‘k*

R
| ROUTE RESERVOIR  ID=6 HYD=503 INFLOW ID=5 CODE=20

OUTFLOW STORAGE DEPTH

- 0 0 5080

' 3.92  0.167 5081

' 13.27  0.365 5082
22.60 0.586 5083
28.67  0.831 5084
33.66  1.10 5085

i
* k% % k %k % %k % % % % % % *k ¥ * *

7z Sz

l TIME INFLOW ELEV VOLUME OUTFLOW
(HRS) (CFS) (FEET) (AC-FT) (CFS)

! 00 .00 5080.00 .000 .00

| 1.00 00 5080.00 .000 .00
200 10.99 5082.41 455 17.06
3.00 .51 508056 .093 2.18
400 .27 5080.15 .025 .58
500 .27 5080.08 .013 .31
6.00 .32 5080.08 .013 .30
7.00 .31 5080.08 .013 .31
8.00 .29 5080.08 .013 .30
9.00 .27 5080.07 012 .28
10.00 .26 5080.07 .011 .26
11.00 .24 5080.06 .011 .25
12.00 .23 5080.06 .010 .24
13.00 .22 5080.06 .010 .23
14.00 .21 5080.06 .009 .22
15.00 .20 5080.05 .009 .21
16.00 .19 5080.05 .008 .20
17.00 .18 5080.05 .008 .19




18.00 18 5080.05 008 .18
19.00 17 5080.04 007 .18
20.00 17 5080.04 007 17
21.00 16 5080.04 007 .16
22.00 16 5080.04 007 .16
23.00 15 5080.04 007 15
24.00 15 5080.04 .006 15
25.00 .00 5080.01 001 .03

26.00 .00 5080.00 .000 .00
PEAK DISCHARGE =  22.661 CFS - PEAK OCCURS AT HOUR 1.65

MAXIMUM WATER SURFACE ELEVATION = 5083.010
MAXIMUM STORAGE = 5885 AC-FT  INCREMENTAL TIME=  .050000HRS

PRINT HYD ID=6 CODE=10
OUTFLOW HYDROGRAPH RESERVOIR 503.00

)
TIME  FLOW TIME  FLOW TIME  FLOW TIME FLOW TIME
FLOW
HRS CFS HRS CFS HRS CFS HRS CFS HRS CFS
000 .0 5.500 3 11.000 .3 16.500 2 . 22.000 2
200 .0 6.000 3 11.500 2 17.000 2 22.500 2
1.000 0 6.500 3 12.000 2 17.500 2 23.000 2

1.500 151 7.000 3 12.500 2 18.000 Wi 23.500 2
2.000 17.1 7.500 3 13.000 2 18.500 2 24.000 .1
2.500 5.2 8.000 3 13.500 2 19.000 2 24.500 A
3.000 2.2 8.500 3 14.000 2 19.500 2 25.000 .0
3.500 1.1 9.000 .3 14.500 2 20.000 2 295.500 .0
4.000 6 9.500 3 15.000 2 20.500 2 26.000 .0
4.500 4 10.000 3 15.500 2 21.000 2 26.500 .0
5.000 .3 10.500 3 16.000 2 21.500 2

~ RUNOFF VOLUME = 2.43014 INCHES = 2.0089 ACRE-FEET

VL * PEAK DISCHARGE RATE = )2.66 AJ 1.650 HOURS BASIN AREA = .0155 SQ. M.

P

*S 'i'*o N S IT E B S l N S % Ak g e kg g dede ke ke vk de e e ke ke de g de e dede g ke de e e de sk e v do g de e ke de g e de e do ke dode ek dede de ke kode

*S* BASIN A ***
COMPUTE NM RYD ID=7 HYD NO=301 DA=0.0014 SQ M| *
PER A=0 PERB=0 PER C=65 PER D=35

TP=-1333 RAIN=-1

K= .072649HR TP = .133300HR K/TP RATIO = .545000 SHAPE CONSTANT, N =

7.106420 _J
UNIT PEAK = 1.9345 CFS UNIT VOLUME = .9941 B= 526.28 P60 =2.0100
AREA = 000490 SQ MI 1A= 10000 INCHES INF= .04000 INCHES PER HOUR

RUNGFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD -DT =
.050000

K= .107446HR TP = .133300HR K/TP RATIO = .806046 SHAPE CONSTANT, N =

4.440701
UNIT PEAK = 26184 CFS UNIT VOLUME = .9975 B= 383.55 P60=2.0100
AREA = 000910 SQ MI A= 35000 INCHES INF= 83000 INCHES PER HOUR

- Tes ) » - o
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'5.5 RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
050000
¥
l"’ PRINT HYD D=7 CODE=10
7 HYDROGRAPH FROM AREA 301.00
|
lif TIME FLOW TIME  FLOW TIME  FLOW TIME FLOW TIME
FLOW
2\ HRS  CFS HRS CFS HRS  CFS HRS  CFS HRS  CFS
. 000 .0 5000 0 10000 .0 15.000 .0 20000 .0
500 .0 5500 .0 10500 .0 15500 .0 20500 .0
. 1000 .0 6000 .0  11.000 .0 16.000 .0 21000 .0
: 1500 3.3 6500 .0 11500 .0 16500 .0 21500 .0
l« 2000 .6 7000 .0 12000 .0 17.000 .0 22000 .0
2500 .1 7500 0 12500 .0 17500 .0 22500 .0
D 3000 .0 8000 .0  13.000 .0 18.000 .0  23.000 .0
'j 3500 .0 8500 .0 13500 .0 18500 .0 23500 .0
4000 .0 9000 .0 14000 .0 19.000 .0 24000 .0
- 4500 .0 0500 .0 14500 .0 19500 .0
3 RUNOFE VOLUME = 1.61299 INCHES =  .1204 ACRE-FEET
PEAK DISCHARGE RATE =  3.28 CFS AT 1.500 HOURS BASIN AREA = .0014 SQ. MI.

.l%
= -

*S* BASIN B ***

COMPUTE NM HYD
PERA=0 PERB=0 PERC=0 PER D=100
TP=-1333 RAIN=-1

ID=8 HYD NO=302 DA=0.0003 SQ Mi

133300HR  K/TP RATIO =

K= .072049HR TP = 045000 SHAPE CONSTANT, N =

i’i

m

l“ 7.106420
UNIT PEAK = 1.1844 CFS UNIT VOLUME = .9911 = 526.28 P60 =2.0100

ﬁj AREA = .000300 SQMI I[A= .10000 INCHES INF= .04000 INCHES PER HOUR

I RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =

050000

i PRINT HYD ID=8 CODE=10

o HYDROGRAPH FROM AREA 302.00

' TIME FLOW TIME FLOW TIME  FLOW TIME FLOW TIME

FLOW

, HRS CFS HRS  CFS HRS CFS HRS CFS HRS CFS

“ 000 0 5.000 0 10.000 0 15000 - .0 20.000 0
500 0 5.500 0 10.500 0 15.500 0 20.500 0
1.000 .0 6.000 0 11.000 0 16.000 0 21.000 0

b 1.500 9 6.500 0 11.500 0 16.500 0 21.500 0

l 2000 2 7000 .0 12000 0 17000 .0 22000 .0
2.500 .0 7.500 .0 12.500 0 17.500 0 22 500 0

% 3.000 0 8.000 0 13.000 0 18.000 0 23.000 0

| 3.500 0 8.500 0 13.500 0 18.500 0 23.500 0

l - 4.000 0 9.000 0 14.000 0  19.000 0 24.000 0
4.500 0 9.500 0 14.500 0 19.500 0

i‘:

iﬁ:@



RUNOFF VOLUME =
PEAK DISCHARGE RATE =

251715 INCHES =

0403 ACRE-FEET
B89 CFS AT 1.500 HOURS BASIN AREA =

.0003 SQ. Ml.

*S*‘# AD D B A S I N S A & B Rk e e o e Ao o de ke de dede ke de i de do ke de ke ke

Nz - - B I N N I S R N U N N S N B .l e

ADD HYD ID=9 HYD=303.1 ID |=7 li=8
PRINT HYD D=9 CODE=10
HYDROGRAPH FROM AREA 303.10
TIME  FLOW TIME FLOW TIME FLOW TIME FLOW TIME
FLOW
HRS CFS HRS CFS HRS CFS HRS CFS HRS CFS
000 .0 5.000 .0 10.000 .0 15.000 .0 20.000 0
200 .0 5.500 .0 10.500 .0 15.500 .0 20.500 .0
1.000 .0 6.000 0+  11.000 0 16.000 .0 21.000 .0
1.500 4.2 6.500 .0 11.500 .0 16.500 .0 21.500 0
2.000 8 7.000 0 12.000 .0 17.000 .0 22.000 .0
2.500 .1 7.500 .0 12.500 0 17.500 .0 22.500 .0
3.000 .0 8.000 .0 13.000 0 18.000 .0 23.000 .0
3.500 .0 8.500 0 13.500 O 18.500 .0 23.500 .0
4.000 .0 9.000 .0 14.000 0 19.000 .0 24.000 .0
4.500 .0 9.500 .0 14.500 0 19.500 0
RUNOFF VOLUME = 1.77228 INCHES = 1607 ACRE-FEET
PEAK DISCHARGE RATE= 417 CFS AT 1.500 HOURS BASIN AREA = .0017 SQ. Ml

*S*™ADD A & B TO POND OUTFLOW FOR TOTAL IN 24" SD SYSTEM s

ADD HYD ID=10 HYD=303.2 ID I=6{I=9
PRINT HYD ID=10 CODE=10
HYDROGRAPH FROM AREA 303.20
TIME  FLOW TIME  FLOW TIME FLOW TIME
FLOW
HRS CFS HRS CFS HRS CFS HRS
.000 .0 5.500 RC 11.000 .3 16.500 2
000 .0 6.000 3 11.500 3 17.000 2
1.000 0 6.500 3 12.000 2 17.500 2
1.500 19.3 7.000 3 12.500 2 18.000 2
2000 179 7.500 3 13.000 2 18.500 2
2.500 5.3 8.000 3 13.500 2 19.000 2
3.000 2.2 8.500 3 14.000 2 19.500 2
3.500 1.1 9.000 3 14.500 i 20.000 - 2
4.000 6 9.500 3 15.000 2 20.500 2
4.500 4 10.000 3 15.500 2 21.000 2
5.000 3 10.500 3 16.000 2 21.500 2
RUINC QLUME = 236507 INCHES = 2.1695 ACRE-FEET

CFS

FLOW TIME

HRS CFS
22.000 2
22.500 2
23.000 2

23.9500 2

24.000 2
24.500 .
25.000 .0
25.500 .0
26.000 .0
26.500 .0

+* " PEAK DISCHARGE RATE =  24.96 CFS WT 1.650 HOURS BASIN AREA = .0172 SQ. M.



I

*S* BASIN C ***
COMPUTE NM HYD ID=11 HYD NO=303 DA=0.00085 SQ Mi

PERA=0 PERB=2.5 PER C=0 PERD=97.5
TP=-1333 RAIN=-1 |

K

K= .072649HR TP = .133300HR K/TP RATIO = .545000 SHAPE CONSTANT, N =

7.106420
UNIT PEAK = 3.2719 CFS UNIT VOLUME = .9939 B= 526.28 P60 =2.0100
AREA = .000829 SQ Ml [A= .10000 INCHES INF= .04000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
.050000 '

—F

K= .132088HR TP = .133300HR K/TP RATIO = .990905 SHAPE CONSTANT, N =

3.563124
UNIT PEAK = .51795E-01CFS UNITVOLUME = 8744 B= 32491 P60 =2.0100
.. AREA = .000021 SQMI IA= .50000INCHES INF= 1.25000 INCHES PER HOUR
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
050000
i PRINT HYD ID=11 CODE=10
HYDROGRAPH FROM AREA 303.00
=
' TIME FLOW TIME FLOW TIME FLOW TIME  FLOW TIME
FLOW
- HRS  CFS HRS  CFS HRS CFS HRS CFS HRS CFS .
- 000 .0 5.000 0 10.000 .0 15.000 .0 20.000 .0
l 500 .0 5.500 0 10.500 .0 15500 .0 20500 .0
1000 .0 6.000 0 11.000 .0 16.000 .0 21.000 .0
1500 2.5 6.500 .0 11500 .0 16.500 .0 21500 .0
2.000 6 7000 .0 12.000 .0 17.000 .0 22000 .0
2500 .1 7.500 0 12.500 0 17.500 .0 22 500 0
3.000 .0 8.000 0 13.000 0 18.000 0 23.000 0
3.500 0 8.500 0 13.500 0 18.500 0 23.500 0
4.000 0 9.000 0 14.000 0 19.000 0 24.000 0
4.500 0 9.500 0 14.500 0 19.500 0
F11,13
RUNOFF VOLUME = 247367 INCHES =  .1121 ACRE-FEET

PEAK DISCHARGE RATE = 249 CFS AT 1.500 HOURS BASIN AREA = .0009 SQ. MI.

g

*S* BASIN D ***

COMPUTE NM HYD  ID=12 HYD NO=304 DA=0.00145 SQ MI
PER A=0 PERB=0 PER C=50 PER D=50
TP=-.1333 RAIN=-1 |

K= 072649HR TP = .133300HR K/TP RATIO = 545000 SHAPE CONSTANT, N =
7.106420

UNIT PEAK = 2.8623 CFS UNITVOLUME = .9951 B= 526.28 P60 =2.0100

AREA= .000725SQMI IA= .10000 INCHES INF= .04000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
050000
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K =
4.440701

UNIT PEAK = 2.0861

107446HR TP =

133300HR  K/TP RATIO =

CFS UNIT VOLUME =

9959

B= 383.95

806046 SHAPE CONSTANT, N =

P60 = 2.0100

AREA = .000725 SQMI 1A= .35000 INCHES INF= .83000INCHES PER HOUR
RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
.050000
PRINT HYD ID=12 CODE=10
HYDROGRAPH FROM AREA 304.00
TIME FLOW TIME  FLOW TIME  FLOW TIME  FLOW TIME
FLOW
HRS CFS HRS CFS HRS CFS HRS  CFS HRS  CFS
000 .0 5.000 .0 10.000 .0 15.000 .0 20.000 .0
200 .0 5.500 .0 10.500 .0 15.500 .0 20.500 .0
1.000 .0 6.000 .0 11.000 .0 16.000 .0 21.000 .0
1.500 3.6 6.500 .0 11.500 .0 16.500 .0 21.500 00,
2.000 .z 7.000 .0 12.000 .0 17.000 .0 22.000 0
2.500 . 7.500 .0 12.500 0 17.300 .0 22.500 0
3.000 .0 8.000 .0 13.000 0 18.000 0 23.000 0
3.500 .0 8.500 .0 13.500 0 18.500 0 23.500 0
4.000 .0 9.000 .0 14.000 0 19.000 0 24.000 0
4.500 .0 9.500 0 14.500 0 19.500 0,
RUNOFF VOLUME = 1.82164 INCHES = 1409 ACRE-FEET
PEAK DISCHARGE RATE=  3.60 CFS AT 1.500 HOURS BASIN AREA = .0015 SQ. Ml.
*S™ADD BASINS C & D FOR TOTAL RELEASE TO STREET SECTION *rsrsemmmaiias
ADD HYD ID=13 HYD=303.3 ID =11 ]I=12
PRINT HYD 1D=13 CODE=10
HYDROGRAPH FROM AREA 303.30
TIME  FLOW TIME FLOW TIME  FLOW TIME  FLOW TIME
FLOW
HRS CFS HRS CFS HRS CFS HRS CFS HRS CFS
000 0 ' 5.000 .0 10.000 .0 15.000 .0 20.000 .0
200 .0 5.500 .0 10.500 0 15.500 .0 20.500 .0
1.000 .0 6.000 .0 11.000 .0 16.000 0 21.000 .0
1.500 6.1 6.500 0 11.500 .0 16.500 .0 21.500 .0
2.000 1.4 7.000 .0 12.000 0 17.000 .0 22.000 .0
2.500 2 7.500 .0 12.500 .0 17.500 .0 22.500 0
3.000 N 8.000 0 13.000 0 18.000 0 23.000 0
3.500 0 8.500 0 13.500 .0 18.500 0 23.500 0
4.000 0 9.000 0 14.000 0 19.000 0 24.000 0
4.500 0 9.500 0 14.500 .0 19.500 0
RUNOFF VOLUME = 2.06236 INCHES = 2530 ACRE-FEET
PEAK DISCHARGE RATE=  6.10 CFS AT 1.500 HOURS BASIN AREA = .0023 SQ. Ml.

FINISH



END TIME (HR:MIN:SEC) = 11:11:19

NORMAL PROGRAM FINISH

. hm ow -y A e

‘N ‘EEN ‘o foam Comm fONNN FONND TEENR TN FEEEN O CUEN COEN FHNNN CONN U OES cOND




=

APPENDIX D
Storm Sewer Hydraulics
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STORM DRAIN CAPACITY.SPREADSHEET

UNM PRESS PROJECT
1/7/2006

~Ipe olope
MH Pipe Size (%) Q100 (cfs) | Q Cap (cfs)
Main Line
A4

Main Line

Line from Pond

I R N R R
o Wye | -
| 24 | 85% | 2266 | 6595
o MH4 [V
| 24 | 20% | 2266 | 3199 |
bt | {1
Line from Double DDropInlet

Line from Double D Drop Inlet
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ol
AP B AT BRSER TR St TN A e NN £ ARSIV Tt S G YIS T80 O SRR
/ Project Description’, =%, ZEAT S e NTE T Lyt LRy g WL F AR L .
"::J = h -Jr-"'ﬂ-hﬁ PR S W p""‘ t-'-u i"«r'\‘ ’:;‘;m‘:l’ﬁ {Ig ﬂ-'h A:-J’l -.-:da.'um -r;ﬁ:-ifdhﬁ ---i-r- -: Lﬂ‘khi&;ﬁ!‘ --aﬂ-f:r: ‘H:n,:"‘t ww—-'-nhm“ - ,.-.-};-v g A -'-}:J
Flow Element: Circular Pipe
Friction Method: Manning Formula
Solve For: Discharge
Gt eevaie ik A s dooll ww-v---u ﬁ...... "'Ev VTP e L3 Msiahasant - S A Ny q':«;--mu;,, "‘#i wwq-n%v W"“ﬂ*? qﬁwﬂ . ——y N ﬂg‘W ‘:""“l:""""'"""""w;
;‘? - f vk I _— . h. v ot t R W . " o
InPUt Data *, K "" . ;' ﬁ'*#* - H ""-';';}j ¥ j .-g: hh g #”vj .?H.tv P :.* ':;'. T s O - #ijiqalu - *-;!"' :" . ¢ NN
Tt e ek ...,h_n_h.uﬂ-........ m‘hﬁ ..,-.i"-;..-.uw-.*_dju-...- [T --.ﬁ-iﬁ--i L. - ‘&Mﬂhwmmhm iuﬁn—n-iﬂ-h-ﬁhﬁ.tﬁulmﬁn-u Y hhld-:
Roughness Coefficient: 0.013
Channel Slope: . 0.02000 ft/ft
Normal Depth: 2.00 t
Diameter: 2.00 - ft
}?"“ﬁ#ﬂ'r{:; #r*‘r-ﬂf‘-r#:.ﬂ; ;:1: "a: WA ., “""-ﬂ:*’ " 1:"*‘;.",‘ “Hﬁ’“wwﬂww WFWWWW ::;';;
Results” ;{“*“‘ Wi TR e ek g T SR g e SRS IAY L
PRV W T :M LI A it T Mo "h.; "*qt. h-ﬂq-q:ﬂ. ‘t«.p MY -.-»%.. haﬂ—-ﬁ“:m ‘Lw...i- mwﬂm&m# v Wilat e --T-—-f-hlvm# me

Discharge: 31.99 ft¥/s
Flow Area: 3.14 ft>
Wetted Perimeter: 6.28 ft
Top Width: 0.00 ft
Critical Depth: .89 ft
Percent Full: 100.0 %
Critical Slope: 0.01730 f/ft
Velocity: 10.18 ft/s
Velocity Head: 1.61 ft
Specific Energy: 3.61 ft
Froude Number: 0.00

Maximum Discharge: 34.41 ft¥/s
Discharge Full: 31.99 it¥/s
Slope Full: 0.02000 ft/ft
Flow Type: SubCritical

s el b Wywﬂmw“ﬁwr W‘Hﬂﬂm?mw*ﬂ"ﬂ "l"I:""'a. .g m--»-nr Ww w " ;:‘“k ﬂ""‘"“‘""‘""t"‘*?
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GVF Input Data .£.: -2 o5 , }‘"%:ﬂ. St FE L i3 AN
»“‘M -{.ﬂ.iﬂﬁfmm ‘Liq._u. -Lﬂ-ﬂi .-},..}.-r-.u_. "'35#-.;.'., Mﬁ} A" m**mwmﬂh—-_mwmﬂumu*m

Downstream Depth: 0.00 ft
|ength: 0.00 ft
Number Of Steps: 0

lﬂ-""h‘*#'&"""‘f‘" -I-F"-"'I"#h"‘: "'ﬂi'ql" -ﬂlr.i . e “"l‘;:‘.ﬂ:‘"ﬂ *1;"«; rmummv'-r 1;""-1"1-'# W“f Wmnﬁm* Wq—r‘—-.q—,—“%?ﬂ

GVF Ouiput Data - 8 S o T T o g T e T T
11 LI x, : "> ot NA S »Fv x"“f?‘-.'. IR

Aﬁiufﬁ.-.ﬁhh- e t—-eurninmu-.-ﬂ o .:{_ﬂim__._,___ﬂ_*#_z'_ﬁ u-.tpé.'i“ - Jifﬂﬁ“ﬂ{ih{ﬂhf“&ﬂ*w”ﬂdﬂﬁ{* 'i . -ﬁ;ﬁim + “ﬂ':‘i”qphhg

Upstream Depth: 0 00 ft
Profile Description: N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.0 %
Normal Depth Over Rise: . 0.00 %
Downstream Velocity: 0.00 ft/s
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Worksheet for Circular Pipe - 1

Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

0.00
2.00
1.89
0.02000
001730

fi/s

ft/ft
ft/ft
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Flow Element:
Friction Method:

Solve For:
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Roughness Coefficient:
Channel Slope:
Normal Depth:

Diameter;
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Discharge:

Fiow Area:

Wetted Perimeter:
Top Width:
Critical Depth:
Percent Full:
Critical Slope:
Velocity:.

Velocity Head:
Specific Energy:
Froude Number:
Maximum Discharge:
Discharge Full:
Slope Full;

Flow Type:
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Upstream Depth: !
Profile Description:

Profile Headloss:

Average End Depth Over Rise:

Normal Depth Over Rise:

Downstrearp__ Velocity:

T A

o
-
.-h"-."" t »

'I'"-%v;._

"""F‘

e, -..-.-wt._- &H—Mﬁ -ﬁnm ..#T h

Circular Pipe

Manning Formula

Discharge

0.05800
2.00
2.00
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54.95
3.14
6.28
0.00
1.99
100.0
0.05506
17.49
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6.75
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59.11
54.95
0.05900

TP

Bkt B R
o Yoo z ¢ o *1 ¥

;fﬁg,m 2 ifiisq?-ﬁﬁr,ﬁf : S Sy

u.ﬁwuﬂm:-#wrww -1!.1. I-.m.l-.‘-..-ﬁl sfmmlysgaphage
i t 2
L]

Y vk

wiln o pmmi i m&“‘#‘ﬂ'mﬂ*l‘

w#mwﬂw wr 'ﬂitm

”gat.-ﬁ“fﬁ AR *v . *;jf iy ’;%- y e
' 'r.;r‘ , i‘V"‘j ':,-q.“' e !if -
b T % r
...u:d E}M .:-.n--u-- -.'lfﬁl-l--n. - P q..--b' - . L—: ..__....._._,...:"'5‘5

ft/ft
ft
ft

Hwﬂi}?‘vﬁﬂm‘w “"ﬂ?&”"w m."w -.-uu-qrm# .’.*w :ﬂ.r-rmw ol WMT s
- &

SubCritical

o il Y H"Hﬂ.ﬁ*mw“‘”"“‘-‘?{
3 :r h";ﬂ_g?;‘ jinT Eﬁ :-4 ﬁ' ‘h"“!.“f L ;

L AR ey,

g
*.-".'

PP wmw
* 4 %.-

R
. ﬂhm.ﬂnﬂ .:..luil--l- Hn-ﬁ; l...u #hﬂﬂdm-ﬂmﬂﬁr

0.00
0 00
0

1:"',{*‘:

1.5, *

0.00
N/A
0.00
0.00
0.00
0.00

'I"i"

L] ey ] b
“"?“ #‘ﬂ ;ﬂf J"": " R A H"":-

..r,.r"*'

"l
1-*. L 1. "'H"'
= .ﬂ. -" ,, '*

,ﬁfrm #, .

WA A T
e

- 1'&#“&

PP

i
» F
-t ‘; + I- + ™ .

‘i#ﬁ *
YRS 5 RS SR P O VMV

4.”‘* :J F; 'E: v 7

“‘%*‘AL‘
r{i"ﬂi,"’ +8

Y

ft*/s
2
ft

ft

ft

%
fi/ft
ft/s
ft

ft

ft3/s
ft*/s
ft/ft

"{‘*""'""""‘""I"‘-"t Bt o T RS N “WWW vy

kA

by

..........:i.‘mﬂ. s el o oo

Fs
?;. *n.: o 1Y sv

{' % 3 "
*4'" : -‘ "i"# P -.r-l":

o

L
'*-*“u'n,,u; -'1

fi
ft

e sepieh W#— ,-w 1-. “T-HHW#W* "'"'I"""'"'""-""""
-4

‘-.1 "" ¥ -y - . 'Ix ﬂ

¥ ot Ve

sl "'.:

4 - » -1-

oy ﬂ-:,d

c*é'v- e " ';‘# Jlﬁ “ 5
Ahmnhﬁ’t‘wmtr Mti u-l..-J-I-

ft

%
%
ft/s

S N S e P el T e b T S e A - g el vl el ey e el sy e - il il s ————




Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:
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0.00
2.00
1.99
0.05900
0.05506

ft/s

f/it

it/ft
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Flow Element. Circular Pipe
Friction Method: Manning Formula
Soive For: Discharge
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Roughness Coefficient: 0013

Channel Slope: 0.06100 fi/it
Normal Depth: 2.00 ft
Diameter: 2.00 - ft
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Discharge: 556.87 ft3/s
Flow Area: 3.14 ft2
Wetted Perimeter: 6.28 ft
Top Width: 0.00 ft
Critical Depth: 1.99 ft

Percent Fulk: 100.0 %
Critical Slope: 0.05705 ft/ft

Velocity: 17.78 ft/s
Velocity Head: 4.92 ft
Spectfic Energy: 6.92 ft
Froude Number: 0.00

Maximum Discharge: 60.10 ft3/s
Discharge Full: 55.87 ft¥/s
Slope Fuli: 0.06100 ft/it
Flow Type: SubCiritical
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Downstream Depth: 0.00 ft
Length: | 0.00 ft
Number Of Steps: 0
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Upstream Depth: 0.00

Profile Description: : N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise; 0.00 %
Downstream Velocity: 0.00 ' ft/s
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Worksheet for Circular Pipe - 1

Upstream Velocity:

Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

0.00
2.00
1.99
0.06100
0.05705

ft/s

it/ft
ft/ft
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Flow Element: Circular Pipe
Y Friction Method: Manning Formula
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; Solve For: Discharge
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Roughness Coef'ﬁc;ent. 0.013

Channel Slope: * 0.08500 fi/ft
Normal Depth: 2.00 ft
Diameter: 2.00 - ft
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Discharge: 65.95 it*/s
Flow Area: 3.14 ft*
Wetted Perimeter: 628 ft
Top Width: 0 00 ft
Critical Depth: 1.99 | ft
Percent Full: 100.0 %
Critical Slope: 0.08096 ft/ft
Velocity: 20.99 ft/s
Velocity Head: 6 85 ft
Specific Energy: 8.85 ft
Froude Number: 0.00

Maximum Discharge: 70.94 ft3/s
Discharge Full: 65.95 ft’/s
Slope Fuli: 0.08500 fi/ft
Flow Type: SubCritical
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Downstream Depth: 0.00 ft
L.ength: 0.00 } ft
Number Of Steps: 0
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Upstream Depth: 0.00 ft
Profile Description: N/A

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 0.00 %
Downstream Velocity: 0.00 ft/s
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Worksheet for Circuiar Pipe - 1

Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

0.00
2.00
1.99
0.08500
0.08096

ft/s

ft/ft
f/ft
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Worksheet for Circular Pipe - 1
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Flow Element: Circular Pipe
Friction Method:

Solve For: Discharge

Manning Formula

AN LS LM e S R N U PN IR PATIATE "““"“""“"‘”W
Input Data - #o 3%, ©7wp O i T M R S T L
Roughness Coefﬁcnent. 0.013

Channel Slope: 0.07500 ft/ft
Normal Depth: 1.50 ft
Diameter: 1.50 - it
R B T T T e T
Dlscharge. 28.77 /s

Flow Area: 1.77 ft?

Wetted Perimeter: 4.71 ft

Top Width: 0.00 ft

Critical Depth: 1.49 ft

Percent Full: 100.0 - %

Critical Slope: 0.07061 ft/it
Velocity: 16.28 ft/s
Velocity Head: 4,12 ft

Specific Energy: 562 ft

Froude Number: 0.00

Maximum Discharge: 30.94 ft¥/s
Discharge Full: 28.77 ft3/s

Slope Full: 0.07500 ft/ft

Flow Type: SubCritical
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Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0
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Upstream Depth: 0.00 ft
Profile Description: N/A

Profile Headloss: 0.00 ft
Average End Depth QOver Rise: 0.00 %
Normal Depth Over Rise: 0 00 %
Downstream Velocity: 0.00 ft/s
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Worksheet for Circular Pipe - 1

Upstream Velocity:

Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

0.00
1.50
1.49
0.07500
0.07061

ft/s

ft/ft
Ut
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Worksheet for Circular Pipe - 1
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Flow Element: Clrcular Ptpe
Friction Method: Manning Formula

Solve For: Discharge
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Roughness Coeﬁ' cient: 0.013

Channel Slope: (0.00940 ft/ft
Normal Depth: 1.50 ft
Diameter: 1.50 : ft
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Discharge: 10.18 ft’/s
Flow Area: 1.77 ft>
Wetted Perimeter: 4.71 ft
Top Width: 0.00 ft
Critical Depth: 1.23 ft
Percent Full: 100.0 %
Critical Slope: 0.00941 ft/ft
Velocity: 5.76 ft/s
Velocity Head: 0.52 ft
Specific Energy: 2.02 : ft
Froude Number: 0.00

Maximum Discharge: 10 95 /s
Discharge Full: 10.18 ft/s
Slope Full: 0.00940 ft/ft
Flow Type: SubCritical
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Downstream Depth: 0.00 ft
Length; 0.00 ' ft
Number Of Steps: 0
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Upstream Depth: 0.00 ft
Profile Description: N/A
Profile Headloss: 0.00 ft

¥ Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 0.00 %
Downstream Velocity: 0.00 ft/s
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Worksheet for Circular Pipe - 1

Upstream Velocity: 0.00
Normal Depth: -~ 1.50
Critical Depth: 1.23
Channel Slope: 0.00940
Critical Slope: 0.00941

ft/s

ft/ft
ft/ft



APPENDIX E
Detention Pond Hydraulics
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Worksheet for Broad Crested Weir - 1

Project Description
Flow Element:

Solve For:

Input Data
Discharge:

Headwater Elevation:
Crest Elevation:
Tailwater Elevation:
Crest Surface Type:
Crest Breadth:

Resuits
Crest Length:

Headwater Height Above Crest:

Tailwater Height Above Crest:
Weir Coefficient:

Submergence Factor:
Adjusted Weir Coefficient:

. Flow Area:

Velocity:
Wefted Perimeter:
Top Width:

= B sl piegl . S e oy ral ol A

Broad Crested Weir

Crest Length

45.00
5085.00
5084.00
5083.50
Gravel
5.00

15.00

1.00
-0.50

3.00

1.00

3.00
15.00
3.00
17.00
15.00

FILTER. FlAsT

17T cAL  €FTTLwAY

ft3/s

US

US

ft/s
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l PRINT HYD ID=5 CODE=10
& PARTIAL HYDROGRAPH 203.20
¥ +
¥
l TIME  FLOW TIME  FLOW TIME  FLOW TIME  FLOW TIME
o FLOW
X MRS  CFS HRS CFS HRS CFS HRS  CFS HRS CFS
! 000 0 5.000 3 10.000 3 15.000 2 20.000 2
500 0 5.500 3 10.500 2 15.500 . .2 20.500 2
Y 1.000 0 6.000 3 11.000 2 16.000 2 21.000 2
| 1.500 447 6500 .3 11500 .2 16.500 .2 21500 .2
2000 11.0 °  7.000 3 12.000 2 17.000 2 22.000 2
- 2500 1.4 7.500 3 12.500 2 17.500 2 22 500 2
fe 3.000 5 8000 .3 13000 2 18000 2 23000 2
,f 3.500 3 8.500 3 13.500 2 18.500 2 23.500 N
4000 .3 9.000 3 14.000 .2 19.000 2 24.000 1
o 4.500 3 9.500 3 14.500, .2 19.500 2 24.500 0
l RUNOFF VOLUME = 243014 INCHES =  2.0089 ACRE-FEET
0 PEAK DISCHARGE RATE =  44.71 CFS AT 1.500 HOURS BASIN AREA = .0155 SQ. MI.

& PovD EsEVErr Kovren4
TN ko

L B o BT T T O NT e T I ey e T -y

L R I e T T —

r.:?; *S*RO UTE TH ROGUH POND WlTI_I 24" RCP OUTLET****#—k**********************‘#****
ROUTE RESERVOIR  ID=6 HYD=503 INFLOW ID=5 CODE=20
' OUTFLOW STORAGE DEPTH
0 0 5080
K 3.92 0.167 5081
l 13.27  0.365 5082
2260 0.586 5083
2 28.67 0.831 5084
' 33.66 1.10 5085
l TIME INFLOW ELEV VOLUME OUTFLOW
(HRS) (CFS) (FEET) (AC-FT) (CFS)
= 00 .00 5080.00 .000 .00
I '1.00 .00 5080.00 .000 .00
200 10.99 508241 455 17.06
N 3.00 .51 508056 .093 2.18 )
' 400 .27 5080.15 .025 .58
500 .27 5080.08 .013 .31
" 6.00 .32 5080.08 .013 .30
7.00 .31 5080.08 .013 .31
l 8.00 .29 5080.08 .013 .30
9.00 .27 5080.07 .012 .28
N 10.00 .26 5080.07 .011 .26
. 11.00 24 5080.06 .011 .25
12.00 .23 5080.06 .010 .24
3 13.00 22 5080.06 .010 .23 l
: 1400 .21 5080.06 .009 .22
i 15.00 .20 5080.05 .009 .21
16.00 .19 5080.05 .008 .20
ﬁl} 17.00 .18 5080.05 .008 .19



—d

18.00 18 5080.05 .008 18

19.00 17 5080.04 007 .18

20.00 17 5080.04 007 17

21.00 16 5080.04 007 16

22.00 .16 5080.04 007 16

23.00 15 5080.04 007 15

24.00 . .15 5080.04 .006 15

25.00 .00 5080.01 001 .03

26.00 .00 5080.00 000 .00
PEAK DISCHARGE = 22.661 CFS - PEAK OCCURS AT HOUR  1.65
MAXIMUM WATER SURFACE ELEVATION = 5083.010

MAXIMUM STORAGE = 0885 AC-FT  INCREMENTAL TIME=  .050000HRS
PRINT HYD D=6 CODE=10
OUTFLOW HYDROGRAPH RESERVOIR 503.00
| | -
TIME  FLOW TIME  FLOW TIME  FLOW THME  FLOW TIME
. FLOW
HRS CFS HRS CFS HRS CES HRS CFS HRS CFS
.000 .0 5.500 .3 11.000 3 16.500 2 22.000 2
2500 .0 6.000 .3 11.500 2 17.000 2 22.500 2
1.000 .0 6.500 3 12.000 2 17.500 2 23.000 2
1.500 151 7.000 3 12.500 2 18.000 2 23.500 2
2000 17.1 7.500 3 13.000 2 18.500 2 24.000 ]
2.500 0.2 8.000 3 13.500 2 19.000 2 24.500 1
3.000 2.2 8.500 3 14.000 2 19.500 2 25.000 .0
3.500 1.1 9.000 3 14.500 2 20.000 2 25.500 .0
4.000 6 9.500 3 15.000 2 20.500 2 26.000 .0
4.500 4 10.000 3 15.500 2 21.000 2 26.500 0
5.000 .3 10.500 3 16.000 2 21.500 2

RUNOFF VOLUME = 2.43014 INCHES = 2.0089 ACRE-FEET

? PEAR DISCHARGE RATE = 27, AT 1.650 HOURS BASIN AREA = .0155 SQ. Ml.

*S **O N S [TE 38 I N S kRKEXKKERKKEkhkhkhkhkkkhkhkikthkhkhhkkhkhkkhkhkkkkkhkhkhhkhhtkkkhkhkkkkxd

*S* BASIN A *** '
COMPUTE NM HYD ID=7 HYD NO=301 DA=0.0014 SQ MI
PER A=0 PER B=0 PER C=65 PERD 35

TP=-.1333 RAIN=-1

K= .072649HR TP = .133300HR K/TP RATIO = .545000 SHAPE CONSTANT, N =

7.106420 .
UNIT PEAK = 1.9345 CFS UNIT VOLUME = .9941 B= 52628 P60 =2.0100
AREA = .000490 SQMI [A= .10000 INCHES INF= .04000 INCHES PER HOUR

RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =
.050000

K= .107446HR TP = .133300HR K/TP RATIO = .806046 SHAPE CONSTANT, N =

4.440701

UNIT PEAK = 2.6184 CFS UNIT VOLUME = .9975

AREA =

000910 SQMI 1A= 35000 INCHES

INF =

B= 383.55 P60
83000 INCHES PE

=2.0100

R HOUR



APPENDIX F
BHI Drainage Study — Relevant Information
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VI. PROPOSED DEVELOPED CONDITIONS

The research park was divided into 3 major basins and 7 sub-basins for analysis.

Figure 1.5, page 17, shows the outline for the given basins.

Basin A1 drains onto the southern half of Langham in a westerly direction.

\

Basin A2 is divided into three sub-basins:
A2-A drains onto the southwest half of Goddard,
A2-B drains onto the northeast half of Goddard, and

A2-C drains onto Goddard from the newly constructed Optoelectronics
Lab.

Basin A3 is divided into three sub-basins:

AJ-A drains westerly onto the east side of Langham,
A3-B drains in a northerly direction onto Basehart, and
A3-C drains northerly onto Basehart.

The eighth b;sin analyzed was the Social Security site that drains directly into
basin A3-C with runoff values consistent with the parcel prior to development. These
basins were derived from topographical map and the Research Park’s conceptual
design; grading plans have not been developed for the parcel, therefore the basin

designations are only approximate.
Ultimate buildout was assumed for the analysis and an equal land treatment was

applied to all basins, except the Social Security site, for the hydrologic analysis. Using

the final grading and drainage plan for the northeast quadraht of the park, the average
basin land treatments were found, modified with a factor of safety and applied to the

rest of the park. Thus, land treatment for all basins was assumed as follows:

A=0%,B=20%,C=10%, and D = 70% (Figure 1.6, page 18).

The concept for the Science & Technology Park is to create a campus like
atmosphere with limited on site parking, and extensive high density parking. This led to

a higher percentage of land treatment in category B than usual for this type of

BOHANNAN-HUSTON INC.
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Unversity of New Mexico Science & Technology Park Roadways
Hydrological Data

, Basin Area % Land Treatmnt il Peak Dlscarge Volume
LD, (ac) A B C D Q@p(10) Qp(100) V(10) V(100)
A1 0 20 10 70{ 8.158 10.4 12,105 20,287,

A2-A
A2-B
A2-C
AZTOTALE

LY

| 3.463 5.4 5,139 8,612
10.3 9,664 16,197

A3-A
A3-B
A3-C

0 20 - 10 70! 17.533 28.4 26,015 43599
0 20 10 70| 6.556 10.4 9,727 16,302
0 20 10 70| 11.261 14.7 16,708 28.001

0 ((3 ) 10.365 28.0 11,090 30,893
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FIGURE 1.6

Zone 2 o
Excess Precipitation, E (in)
6 Hour Storm

- .

PEAK DISCHARGE
cfs/ac

-
it

10 Year 100 Year
0.38 1.56
0.952 2.28
1.71 3.14
3.14 4.7

i
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TABLE 1.1
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NEW STORM DRAIN TO CONNECT TO
. DI SCHARGE FROM EXISTING 36° STORM
TRUNKLINE C DRAIN BUILT WITH THE UNIVERSITY
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University of New Mexico
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