City of Albuquerque

ALBUQUERQUE ] P.0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103
My

NEV MEXICOE

December 6, 2000

'‘Mark Holstad, PE

URS

6565 Americas Pkwy, NE, Ste 610
Albuquerque, NM 87110

Re: Alternative Fuels Station Conceptual Grading and Drainage Report,
Engineer’s Stamp dated 10-4-00, (M15/D37)

Dear Mr. Holstad,

Based on information provided in your submittal dated 10-4-00, the above referenced site
i1s approved for a Bulk Land Variance to your Plat. Normally, Grading Permit is issued
once Site Plan is signed off by DRB. I will release the Grading Permit prior to Site Plan

signoff if you can provide approval from City of Albuquerque Planning Department and
Environmental Heaith. Prior to Building Permit or Work Order, please provide

verification of capacity for developed flows for the onsite, 24" pipe and provide the latest
grading plan that more closely matches what you will be building.

If you have any questions, you can contact me at 924-3986.

Sincerely,

Bradls, 4. Binglon

Bradley L. Bingham, PE

Sr. Engineer, Hydrology
C: file
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CITY OF ALBUQUERQUE
PUBLIC WORKS DEPARTMENT
DEVELOPMENT SERVICE / HYDROLOGY SECTION

CONFERENCE RECAP
DRAINAGE FILE/ZONE ATLAS PAGE NO. M15 DATE: 8/25/00.
PLANNING DIVISION NO’S: EPC:  ZONING:SU-1 DRB:
SUBJECT: Service Station / Grocery Store (NE corner of University and George Rd)

STREET ADDRESS (IF KNOWN):
SUBDIVISION NAME: Municipal Addittion Tract A4

APPROVAL REQUESTED: Site Plan for Subdivision / Bulk Land Plat

ATTENDANCE: Fred J. Aguirre, PE-City Engineer
Sheila K. Johnson, AET; Richard J. Tietgens, PE; Kent Whitman, PE

FINDINGS:

1. An approved conceptual grading and drainage plan is required for Site Plan for Subdivision and
Bulk Land Plat sign-off by the City Engineer / AMAFCA. This plan must address the following:
o Allowable discharge from the proposed development per the approved Airport Master

Plan by Molzen & Corbin.

. Off-site flows

2. Address the landfill condition per the Interim Guidelines for Development within 1000
Feet of Landfills (revised 8-21-00)

3. Recommend a Sketch Plat/Plan meeting with the DRB to discuss platting and
infrastructure requirements.

4. Recommend a meeting with Loren Meinz to discuss on-site water quality issues.

5. The old University Blvd alignment must be vacated thru DRB.

THE UNDERSIGNED AGREES THAT THE ABOVE FINDINGS ARE SUMMARIZED ACCURATELY AND ARE SUBJECT TO CHANGE
IF FURTHER INVESTIGATION REVEALS THAT THEY ARE NOT REASONABLE OR THAT THEY ARE BASED ON INACCURATE

INFORMATION.

V4
SIGNED: Fred J. Aguirre SIGNED: M—' /ZQ]{W-“—’

TITLE : City Engineer TILE:  NSeawnges Desidwar
EX(CARRRYAE

**NOTE** PLEASE PROVIDE A QQPY. OFTHIS RECAP WITH YOUR AGE SUBMITTAL.

0CT 04 2000

HYDROLOGY SECTION
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SITE DESIGN

October 4, 2000

URS Job No. E300001482.04

Daniel L. Morehead, PE&PS
Associate Vice President

Rick Tietgens, P.E.
Project Manager

Mark S. Holstad, P.E.
Drainage Engineer

URS /
6565 Americas Parkway NE, Suite 610
Albuquerque, New Mexico 87110

(505)884-2611

Prepared for:

Aviation Department
City of Albuquerque
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1.0 INTRODUCTION/DESCRIPTION

This report presents the drainage analysis for a proposed Alternate Fuels Station on the east side
of University Boulevard, between Sunport Boulevard and George Road. A Vicinity Map 1s
shown on Figure 1. The site will have a convenience store, a fast food restaurant, car wash
capable of servicing airport fleet vehicles as well as the general public, and several types of fuel
service. In addition to gasoline, facilities for propane, compressed natural gas and E85 will be
provided. The site plan 1s shown on Figure 5 in the map pocket at the end of the report.

The Alternate Fuels site falls within the area included under Sunport Boulevard Final Drainage
Report, dated March 1996, by Molzen—Corbin & Associates. The project area is also included in
the Albuquerque International Airport Storm Drainage Master Plan, City of Albuquerque

Aviation Department, (DMP) dated May 1995, also by Molzen—Corbin & Associates. It lies
within the large watershed called “Sunport Basin”.

The Sunport Boulevard Drainage Report was generated with the construction of Sunport
Boulevard and includes associated storm drain and drainage features. It analyzes the watershed
in the detail required for construction, functioning as a master plan for entire “Sunport Basin”
The Airport DMP is more conceptual. This fueling station site will need to comply with the

Sunport Master Plan and also meet the City of Albuquerque Development Process Manual %

(DPM) cnitena.

Two conditions are analyzed — Ultimate development of the entire area matching the Sunport
master plan and, where necessary, an interim condition 1s checked with the offsite basins
undeveloped.

A conceptual drainage report and grading plan for the fully developed site is presented. However
the only construction to be done now is the street work in University Boulevard, utility
connections, storm drain lines, rough grading, driveways and sidewalks. Trash from the landfill
will be removed within the limits of the project and a new liner will be placed at the edge of the
project site connecting to the existing liner. Monitoring wells and vents will be relocated.
Everything to prepare the site for development is to be built now. In the next phase, construction
of the development itself will be done.

2.0 EXISTING CONDITIONS

The site i1s currently undeveloped and it sits on an existing landfill. Borings have shown a trash
layer from O to 25 feet thick. An existing liner encloses the landfill. Monitoring wells and vents
exist throughout the area.

The project does not fall within any FEMA flood zones. $ '\ov\/ mqp

The project site and contributing offsite areas to the east sit quite a bit higher than the adjacent
roads. Existing Basins B22, E2 and E4 form this higher area. (See the Basin Map on Figure 2.)
Side slopes graded at 3H:1V drop down to the roads. The high area seems comparatively flat, but
actually slopes at about 5% dropping to the north. The high ground runoff drains generally east
to west, turning north as it nears University to an inlet on the northwest corner of this project site,
near University Boulevard and Sunport Boulevard. The side slope areas drain to the adjacent
roadways and runoff is collected in the existing storm drains.
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A 42-inch storm drain is constructed at the downstream, west end of offsite Basin B22 and
extends to George Road, then on to a detention basin. The Sunport master plan includes the
developed runoff from Basin B22 in this storm drain, but no inlets currently exist to collect the
B22 flow. Under existing conditions, the basin is not developed, and this water is included in the
offsite flow to the existing inlet in the northwest corner of the project site. Runoff from Basin
B22 was calculated using Land Treatment type A and included in the interim condition flow to
the existing inlet. Land treatment definitions are shown in the Appendix.

A large detention pond has been constructed under the Sunport Boulevard project on the west
side of University Boulevard at George Road. The pond detains the flow from the storm drain in
George Road. The only flow from the project site entering the pond is incidental runoff draining

to the road.

3.0 CRITERIA

The drainage parameters as stated above are as shown in the “Sunport Boulevard Final Drainage
Report”, dated March 1996, by Molzen—Corbin & Associates which acts as the Master Plan for
this watershed. This report also adheres to City DPM criteria and states that all storm drain
facilities are designed to carry the 100 year — 6 hour storm event. Detention facilities are
designed to carry the 100 year — 24 hour storm event. Ultimate development is assumed except
where necessary to check drainage features under the interim condition.

4.0 PROPOSED DRAINAGE

4.1 On-Site Flow

The fueling station will be built on the east side of University Boulevard as described in the
introduction and as shown on Figures 4 and 5. The entire site will be curbed with six inch
concrete curb or curb and gutter at flowlines.

Proposed development will need to be cut well into the existing ground — varying from near zero
on the north side to approximately 24 feet on the south side. The extreme cut on the south and
center portions of the site are needed to allow driveways to be constructed at reasonable slopes,
and so the site grading can accommodate all the differing vehicles that will use it. A 3H:1V catch
slope will be graded on the east side to match existing ground. A new liner will be placed along
the 3H:1V slope at a minimum of two feet deep to contain the landfill. Vents and monitoring
wells will be placed. All landfill related work will be addressed per Interim Guidelines for
Development within 1000 Feet of Landfills (revised 8-21-00). See Figure 3 for a typical liner
location.

As required by the Sunport master plan, all on site flow will go to the existing inlet and storm
drain in the northwest corner of the site. Master plan land treatments on the “high ground” basins
(E4, E2 and B22) vary from 85% -90% impervious. Type C land treatment is shown in the
master plan on the slope areas. This fits very closely with the proposed development. See Figure
2 for the Basin Map. Sunport master plan basins are shown with proposed basins superimposed.
The sloped areas in the master plan will no longer be so steeply sloped and will be landscaped
using land treatment B.

Due to the large cut on the south side, the developed site will be lower than George Road. Two
driveways will be constructed on the south side and will drop into the site. Water blocks will be



incorporated into them so flow in George Road will remain there. Eighteen-inch culverts will be
placed under the driveways to pass offsite flows through the project to the existing drop inlets,
where they currently drain. On site paving will direct the runoff around the gas pump islands to
the single D type inlet in the northwest comer. The Q100 from the proposed site draining to the
existing inlet is 18.3 cfs plus 17 cfs offsite flow. The Q100 per the master plan is 33.3cfs. See
Table 1 below for developed flows compared to Master Plan Flows.

~ 8 e Sag R ExeTwg
A 24-inch storm drain line will be extended from the existing inlet in the northwest comner,
paralleling the north side of the paved area and extending up the 3H:1V slope. A triangular swale
will be constructed at the base of the 3H:1V catch slope. It will carry runoff from the slope face
to the new storm drain line. The swale is sized for interim condition flow with the slope covered
with gravel mulch. When or if Basin E2-Ra is developed, an alternate method of conveying the
flow to the storm drain will be needed — possibly just enlarging the ditch somewhat.

4.2 Off-site flow
Offsite flow from the east will be intercepted at the top of the 3H:1V catch slope. See the Typical

Ditch Section on Figure 3. The ditch slope will vary from 0.5% to approximately 2% and will be
unlined. It will drain to a new inlet at the north — downstream end — of the ditch and connect to
the new 24-inch storm drain.

Table 1
Flow Comparison - Master Plan and Proposed Development
Master Plan Master Plan Basin [D project project
cfs this project cfs cfs
E-1 5.6 El-R 2.99 5.49 —

See below E2-Ra 3.20

4.91 E2-Ra flow assuming
ultimate development
Remaining undeveloped
area

D
N

21.2 E2-Rb 11.26 17.24

12.1 8.92
1.38

1.27

13.43
2.46

2.28 Basin E-9 was divided by
sroposed drivewa

vy
[N

o1 %
\O \D N
o
o0

E-2 N/A E2-Rb 6.08 Interim condition — basin
1s undeveloped
E-2 N/A 1.81 3.38 Interim condition — basin
has gravel mulch
B-22 N/A B22.R 1.05 4.30 Interim condition — basin

is undeveloped

5.0 CONCLUSION
The Aviation Department wishes to develop an alternate fueling station. This proposed
development complies with the Master Drainage Plan for the area and meets City DPM critena.
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NOTE: SEE FIGURE 2 FOR LOCATION DITCH.
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APPENDIX

BASIN HYDROLOGY
INLET CAPACITY CALCULATIONS
DITCH / SWALE CAPACITIES
CULVERT PIPE SIZING

GEORGE ROAD FLOW DEPTH
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Chapfter 22 - Dralnage, Flood Control and Erosion Control

TABLE A-4. LAND TREATMENTS

Irrigated lawns, parks and golf courses with 0 to 10 percent slopes.

Treatment Land Condition
Native grasses, weeds and shrubs, and soil uncompacted by human

Soil uncompacted by human activity with 0 to 10 percent slopes.
activity with slopes greater than 10 percent and less than 20 percent.
C

Native grasses, weeds and shrubs in typical densities with minimal
Soil compacted by human activity. Minimal vegetation. Unpaved
parking, roads, trails. Most vacant lots. Gravel or rock on plastic
(desert landscaping). Irrigated lawns and parks with slopes greater
than 10 percent. Native grasses, weeds and shrubs, and soil
uncompacted by human activity with slopes at 20 percent or greater.
Native grass, weed and shrub areas with clay or clay loam soils and
other soils of very low permeability as classified by SCS Hydrologic
Soil Group D.

disturbance to grading, groundcover and infiltration capacity.
Impervious areas, pavement and roofs.
Most watersheds contain a mix of land treatments. To determine proportional

treatments, measure respective subareas. In lieu of specific measurement for
treatment D, the areal percentages in TABLE A-5 may be employed.

December 3, 1999 22-10
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Plotd vs Q

Wier Perimeter=
Ag 1 grate=
Cw=
Co=

weilr-oriface-wksht

ft
sq-ft
Q, cfs
Weir Orifice
0.797 4.781
2.254 6.761
6.375 9.562
8.910 10.691
11.712 11.711
14.759 12.649
18.032 13.523
21.516 14.343
25.200 16.119
29.073 16.857
33.126 16.562
37.352 17.238
41.744 17.889
46.295 18.517
51.001 19.124
55.857 19.713
60.857 20.284
65.998 20.840
71.276 21.382
76.688 21.910
82.231 22.425
87.901 22.929
93.695 23.422
99.612 23.905
105.648 24.379
111.801 24.843
118.069 25.299
124.451 25.747
130.943 26.187
137.544 26.620
144.253 27.046
151.068 27.465
167.986 27.878
165.007 28.285
172.129 28.686
179.351 29.082
186.671 29.472
194.087 29.858
201.600 30.238

Type D inlet

T

9/27/00
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Plot d vs Q, 1 inlet, 10% clogged

Wier Perimeter=
Ag 1 grate=
Cw=
Co=

weir-oriface-wksht

9

2.83

2.8
0.6

d
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1.0
1.1

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

ft
sq-ft
Q, cfs

Weir Orifice

0.797 4.309

2.254 6.094 0 yzﬁc/ﬁ

4141 7.463 7

6.375 8.618

8.910 9.635

11.712 10.555 306
14.759 11.401 ) |7>.L{
18.032 12.188 Q”
21.516 )

25.200 ) 4
29.073 7. 2C Oﬂ L
33.126 14.927

37.352 15.536

41.744 16.123

46.295 16.689

51.001 17.236

55.857 17.767

60.857 18.282

65.998 18.783

71.276 19.271

76.688 19.747

82.231 20.211

87.901 20.665

93.695 21.110

99.612 21.545
105.648 21.972
111.801 22.390
118.069 22.801
124.451 23.205
130.943 23.602
137.544 23.992
144.253 24.376
151.068 24.754
157.986 25.126
165.007 25.493
172.129 25.854
179.351 26.211
186.671 26.563
194.087 26.910
201.600 27.253

Type D1X inlet, 10%

o/

10/3/00
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Plotd vs Q, 1 inlet, 30% clogged

Wier Perimeter=
Ag 1 grate=
Cw=
Co=

weir-oriface-wksht

9
2.2
2.8
0.6

d
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
23
2.4
25
26
27
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

ft
sq-ft
Q, cfs
Weir Orifice
0.797 3.350 2 2%°¢ F>
2.254 4737 D~ /3 L0
4.141 5.802 O-
6.375 6.700 Q > l0-3¢ of 5
8.910. 7.490 5.
117129 8.205 :
14.759 8863 (OS5 Z_di 4
18.032 9.475
21.516 10.049
25.200 10.593
29.073 11.110
33.126 11.604
37.352 12.078
41.744 12.534 2 13
46.295 12.974 Nz '™
51.001 13300 A" |, ()
55.857 13.812 [ /. A
60.857 14.212 .
65.998 14.601
71.276 14.981
76.688 15.351
82.231 15.712
87.901 16.065 »
93.695 16.411
99,612 16.749 (= 4
105.648 17.081 ,—
111.801 17.406
118.069 17.725
124.451 18.039
130.943 18.348
137.544 18.651
144.253 18.949
151.068 19.243
157.986 19.532
166.007 19.818
172.129 20.099
179.351 20.376
186.67"1 20.649
194.087 20.919
201.600 21.186

Type D1X inlet, 30%

10/3/00
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A= ¢ 215X /18 GENERAL_NOTES: o
I/t
éS ::- 9,00 X [, 438 ) ). ALL BARS SHALL BE STRUCTURAL GRADC
- L/ ) X [.03/ 2. THE GRATE SHALL BE WELOED WITH 1/0°
SRV L oo, ot 31
- %063 /25 =% SIDES OF BEARING BARS TO END BARS.

. AFTER CLEANING SURFACE OF SCALE,
RUST, OILS, ETC., PAINT GRATE WITH
ONE SHOP COAT RED OXIDE, TWO FINISH
COATS ALUMINUN PAINT (AASHTO M 69).

o}

A [ARANE &L le ks L 4 ' 0P OF CROSS BARS SWALL BE FLUSK
T o lo ool el 4 |. o o RS
—— S e e A |y . GRIND WELDS FLUSH WITH BEARING BARS.
————— ' — o 6. WHEN INSTALLED 1IN FRARE, PUSH TIGHT
S| 0% 5% | 5N | V73 A | 7 | : o e o o
) /2" MAX. OPENING.
o o o JL2 Il _Jlo lle I | L ey O I et aoias 10
. /0|70 )N | P2 | | | e > KEEP 1/2° SPACE OR LSS,
— e g — — 0nl->
O
— oo o o2 o e WS LS _
wom v v s ™ H CONSTRUCTION NOTES:
o v A. BEARING BARS., (13) 1/2° X 3 1/2° X
i | e |-
L o ] g o B. END BARS, (2) 1/2° X 3° X 28°.
2 Lo O C. CROSS BARS. (7) 1/2* DIA. X 24.
53 s A2 |-
g
PLAN ~
] ’ E
—cmr OF ALBUQUERQUE —
=] |
SECTION A-A J>

ALBUQUERQUE GRATE
DWG. 2220 AUG. 1966




SINGLE ORATE TYPE

SECTION A-A

e - Wk o ogggiees g bl v oot aple ullls -

SECTION B-B

12-21-92

GENERAL NOTES.

. FOR SINGLE GRATE TYPE STORM ImLET,

DELETE CENTER SUPPORT AND ROVE ONt
END WALL T0 FORM nmtw SINGLE GRATE
INLETY.

. STORM INLET GUITER TRANSITION WILL

8C SHOWN ON THE CONSTRUCTION PLARS.

. ouTLEd PIPE S12E, PEtR  DESIGN

REQUIREMENT .

. FOR FRAME & GRATING, SEE Owe 2216,

2220 & 2221.

_ fOR CENILR SUPPORT ASSEmBLY, SEE Dwb

2215.

CONSTRUCTION NOTES.

6.

H.

CITY OF ALBUQUERQUE

. FRAME & GRATE
. CENTER SUPPORT ASSEMBLY.
. CUT ONE HORIZONTAL AND OwE VERTICAL

BAR MAX. AT PIPE OPENING.

. NO. 4 BARS A 6° 0.C. EACH WAY,
. USE STANDARD STEPS, SEE Dwe 2229.
. CONC. FILL, SEE NOTE C DWG 220).

INVERT PER DESIGN.

INSTALL STEPS ON DOWNSTREAM FACE

DRAINAGE

STORM INLET DOUBLE D"
DWG.2206 ALG 1906
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Plot d vs Q, 2 grates, 0% clogged

Wier Perimeter=
Ag 2 grates=
Cw=
Co=

weir-oriface-wksht

14.92
5.958

2.8
0.6

d
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
16
1.7
1.8
1.9
2.0
2.1
22
2.3
2.4
25
26
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

ft
sq-ft
Q, cfs
Weir Qrifice
1.321 9.072
3.737 12.829
6.864 15.713
10.569 18.144
14.770 ér______go’ziﬁ_____
19.416 22.221
24.467 24.002
29.892 " 25.659
35.669 27.215
41.776 28.688
48.197 30.088
54.916 31.426
61.922 32.709
69.202 33.944
76.747 35.135
84.549 36.287
92.598 37.404
100.887 38.488
109.410 39.643
118.160 40.570
127.132 41.572
136.320 42.551
145.720 43.507
155.326 44 443
165.134 45.359
175.141 46.257
185.341 47.139
195.733 48.004
206.312 48.853
217.074 49.688
228.018 50.510
239.140 51.318
250.437 52.114
261.906 52.897
273.545 53.670
285.352 54.431
297.324 55.182
309.458 55.922
321.754 56.654
334.208 §7.375

Type D 2X inlet, 0%

10/3/00



Q vs. d, 2 grates, 0% clogged

140.000

120-000 . - - W . . . ks

100.000 - e ——— S -

80.000 $—-- | S - . e
& —o— Weir
o »
o , l—l——Onﬂce'

60.000 2 — P _

40000 - = - o e ——————. ————————— . i e ey ———————— eyt oy e . - e e A

20.000 { - ~— . e -

0.000
1.5 2.0 2.5.

d, ft. ¢
N

N\

weir-oriface-wksht Type D, 2X inlet,0%,pilt 10/3/00



Plot d vs Q, 2 grates, 10% clogged

Wier Pernmeter=
Ag 2 grates=
Cw=
Co=

weir-oriface-wksht

14.92
5.36

2.8
0.6

d
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
16
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
25
26
27
2.8
29
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

ft

sq-ft

Weir

1.321

3.737

6.864

10.569 16.323
14.770 4___,___&259———-—
19.416 19.991
24.467 21.593
29.892 23.084
35.669 24.484
41.776 25.808
48.197 27.068
54.916 28.272
61.922 29.426
69.202 30.537
76.747 31.609
84.549 32.645
92.598 33.650
100.887 34.625
109.410 35.574
118.160 36.498
127.132 37.400
136.320 38.280
145.720 39.140
165.326 39.982
165.134 40.806
175.141 41.615
185.341 42.407
195.733 43.186
206.312 43.950
217.074 44.701
228.018 45.440
239.140 46.167
250.437 46.883
261.906 47.588
273.545 48.283
285.352 48.968
297.324 49.643
309.458 50.310
321.754 50.967
334.208 51.617

Type D 2X inlet, 10%

10/3/00



Q vs. d, 2 grates, 10% clogged

140.000

120.000 + e —

100000 + ———————— ———— e —E——————————— - { -

80.000 +——""m"""-""-"r———— ‘ S

Q, cfs.

| —e— Weir J

—— Oirrifice

60.000

. s— *—-— e e . B

40 000 O e —_—e— n—— e - B = Sl el i . ey, el s 5. - - — - - I .'_' - n PR, .
] A~ e — w

20.000 +

¥ any 4 e - AR T T o e ek S i T~ —— " - - —

0.000

0.5 1.0 1.5 2.0 2.9
d, ft.

T>™
—_—
<

weir-oriface-wksht Type D, 2X inlet, 10%,plt 10/3/00



Plot d vs Q, 2 grates, 30% clogged

Wier Perimeter= 14.92 ft
Ag 2 grates= 417 sq-ft
Cw= 2.8
Co= 0.6
Q, cfs
d Weir Orifice
0.1 1.321 6.349
0.2 3.737 8.979 Vo
g:i 166.85?649 12:237 ()= (0.38¢FS, 1ntewm ordess 14
0.5 14.770 14.198 STUH,
0.6 19.416 15.563 .
0.7 24 467 16799 OYL AL o< S
0.8 29.892 17.95 - ——
0.9 35.669 19.048 T
1.0 41.776 20.078
1.1 48.197 21.058 J
1.2 54.916 21.995 0} ,
13 61.922 22.893 Q=(1.14¢ FS , 0¢ &
14 69.202 23.757
1.5 76.747 24.591 (’r
16 84.549 25.397 0.7) LA LoD
1.7 92.598 26.179 _
1.8 100.887 26.938 ’f
1.9 109.410 27.676
2.0 118.160 28.395
2.1 127.132 29.096
22 136.320 29.781
23 145.720 30.450
24 155.326 31.105
25 165.134 31.747
26 175.141 32.376
27 185.341 32.992
28 195.733 33.508
2.9 206.312 34.192
3.0 217.074 34.777
3.1 228.018 35.352
3.2 239.140 35.917
3.3 250.437 36.474
3.4 261.906 37.023
3.5 273.545 37.563
3.6 285.352 38.096
3.7 297.324 38.622
3.8 309.458 39.140
3.9 321.754 39.652
4.0 334.208 40.157

weir-oriface-wksht

Type D 2X inlet, 30%

10/3/00



Q vs. d, 2 grates, 30% clogged

140.000 — - S

120.000 _ - _ —_— e

100.000 4 S— . —

80000 - - me— = ‘ - — e ot . , i - — e
"‘é —o— Weir
° .
e} —— Orifice

60.000 - _

40.000 - T T m— — - — o r— B . NS B e e e e 2 ——

20.000 4 e I . e _

N~
0.000 2
0.5 1.0 1.5 2.0 2.5

d, ft. N
—~

weir-oriface-wksht Type D, 2X inlet, 30%,plt 10/3/00 <
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GENERAL NOTES.

).

ALL BARS SHALL BE STRUCTURAL GRADE
STEEL, GRADE AJ6.

THE GRATE SHALL BE WELOED WITH 1/9°
FILLET WELD AROUND BOTH SIDES Of
CROSS BARS, 174", FILLET WELD BOTH
SIDES Of BEARING BARS TO END BARS.

. AFTER CLEANING SURFACE OF SCALE,

RUST, OILS, ETC., PAINT GRATE WITH
ONE SHOP COAT RED OXIDE, TWO FINISH
COATS ALUMINUN PAINT (AASHTO N 69).

. T0P OF CROSS OARS SHALL 8E FLUSH

WITH TOP Of GRATE.

. GRIND WELDS FLUSH WITH BEARING BARS.
. WHEN INSTALLED 1IN FRAME, PUSH TI6H]

TO ONE SIOE, OTHER SIDE SHALL HAVE
1/2° MAX. OPENING. SPACERS WELOED 10
FRAME MAY OF USED IFf REQUIRED 10
KEEP 1/2* SPACE OR LESS.

CONSTRUCTION NOTES.

A.

B.
C.

BEARING BARS, (13) 1/2®* X 3 V/2° X
39°.

END BARS, (2) 1/2° X 3° X 25°.
CROSS BARS, (7) 1/2° DIA. X 24.

"-"'l——-

CITY OF ALBUQUERQUE o

DRAINAGE




GENERAL NOTES.

SINGLE GRATE TYPE GENERAL NOTES.

Y. FOR SINGLE GRATE TYPE STORM ImLElD,
DELETE CENTER SUPPORT AND MOVE Ont
END WALL TO FORM ntw SINGLE GRATE
INLET.

2. STORM INLET GUITER TRARSITION WILL
BE SHOWM ON THE CONSTRUCTION PLARS.

3. ount? PIPt S11¢t, PERt DESIGR
REQUIRENENT.

4. FOR FRAME & GRATING, SEE Dwe 2216,
2220 & 222).

§. SOR CENILR SUPPORT ASSEMBLY, SEE v
2215.

CONSTRUCTION NOTES.

A. FRARE & GRATE

8. CENIER SUPPORT ASSEMOLY.
C. CUT ONEt WORIJONTAL AND ONE VERTICAL

PLAN SECTION B-B | BAR RAX. AT PIPE OPENING.

D. NO. 4 BARS A 6® 0.C. EACH WAY,
£. USE STANDARD STEPS, SEE Dwe 2229.
F. CONC. FILL, SEE MOTE C OWe 220).

6. INVERT PER DLSIGN.
M. INSTALL STEPS ON DOWNSTREAM FACE

CITY OF ALBUQUERQUE
__AEVISIONS _ * DRAINAGE .
12-21~92

STORM INLET DOUBLE "D"
DWG.2206 A 1966

SECTION A-A

-— -— =l ik = - gl = S _"""-'_‘ﬂ
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E2-Ra Drainage Ditch 5 é
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.030

Slope 010700 fuft /
Left Side Slope 5.00 f/ft (H:V)

Right Side Slope  5.00 _fU/ft (H:V)

Discharge 4.91 cfs
Resulits

Depth 0.64
Flow Area 2.1
Wetted Perime  6.559

Top Width 6.432 1

Critical Depth 0.57
Critical Slope 0.020462
Velocity 2.37
Velocity Head 0.09 ft
Specific Energ 0.73 ft
Froude Numbe 0.74

Flow Type ubcritical

* Project Engineer: Software Coordinator
p:\draimaltfuel.fm2 URS Greiner inc FlowMaster v6.0 [614Db])

09/26/00 04:19.43 PM © Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Worksheet for Triangular Channel

E2-Ra Drainage Ditch

Project Description

Worksheet
Flow Element
Method
Solve For

Triangutar Channel - 1
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope

Left Side Slope
Right Side Slope
Discharge

0.030
0.010700 futt

11.00 fUft (H:V) /

11.00 ft/ft (H:V)
4.91 cfs

Resulits
Depth 0.48 ft Z;""

Flow Area 2.5 ft?

Wetted Perimeter 10.531 ft

Top Width 10.488 ft /
Critical Depth 0.42 ft

Critical Slope 0.022265 ft/ft

Velocity 1.96 ft/s

Velocity Head 0.06 ft

Specific Energy 0.54 ft

Froude Number 0.71

Flow Type Subcritical

4o

p:\drain\aitfuel.fm2
09/26/00 04:20:45 PM

© Haestad Methods, Inc.

URS Greiner inc

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

/.

Project Engineer Software Coordinator

FlowMaster v6.0 [614b]
Page 1 of 1



E2-Ra Drainage Ditch 5‘ é
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel - 1
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.035

Slope 0.010000 fuft

Left Side Slope 3.00- f/ft (H:V)
Right Side Slope 3.00 ft/ft (H:V)
Discharge 491 cfs

Results

Depth 0.84 ft é"'/‘

Flow Area 2.1 ft2
Wetted Perimeter 5331 ft
Top Width 5.057 ft

Critical Depth 0.70 ft
Critical Slope 0.027190 ft/ft
Velocity 2.30 ft/s
Velocity Head 0.08 ft
Specific Energy 0.93 ft
Froude Number 0.63
Fiow Type Subcritical

4

| Project Engineer: Software Coordinator
p \drain\altfuel.fm2 URS Greiner inc FlowMaster v6.0 [614D]

09/26/00 04 38:05 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Worksheet for Triangular Channel

E2-Ra Drainage Ditch

Project Description

Worksheet Triangular Channel - 1
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient
Slope

0.030
0.010000 fuft =

e -

Left Side Slope 3.00 fi/ft (H:V) /
Right Side Slope 3.00 f/ft (H:V)

Discharge 491 cfs

Results )
Depth 080 L @
Flow Area 1.9 ft2

Wetted Perimeter 5.031 ft /
Top Width 4773 ft 4

Critical Depth 0.70 ft

Critical Slope 0.019976 fuft

Velocity 2.59 fts

Velocity Head 0.10 ft

Specific Energy 0.90 ft

Froude Number 0.72

Flow Type Subcritical

p:\drain\altfuel.fm2
098/26/00 04:42:23 PM

@ Haestad Methods, Inc.

0/

Project Engineer: Software Coordinator

URS Greiner inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614Db]
Page 1 of 1



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet OFFSITE (EAST) (
Flow Element Trapezoidal Chann
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.030

Slope 005000 ft/ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope  3.00 ft/ft (H:V)

Bottom Width 5.00 ft
Discharge 17.30 cfs
Results

Depth 0.88 ft
Flow Area 6.7 ft
Wetted Perim: 10.55 ft
Top Width 10.26 ft
Critical Depth 0.63 ft
Critical Slope 0.017105 ft/ft
Velocity 2.59 ft/s

Velocity Head 0.10 ft
Specific Energ 0.98 ft
Froude Numb: 0.56
Flow Type  Subcritical

Project Engineer: Software Coordinator
p:\drain\altfuel.fm2 URS Greiner inc FlowMaster v6.0 [614Db]
09/23/00 11:27:19 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Worksheet
Worksheet for Circular Channel

EosT EnT. On Gﬁwgf Qd

Project Description

Worksheet Circular Channel
Flow Element Circular Channel
Method Manning's Formu
Solve For Full Flow Capacit

Input Data

Mannings Coeffic 0.013

Slope 022200 fUft a4
Diameter 18 in Q—-—-——-‘"
Results

Depth 1.50 ft

Discharge 156.65 cfs 4————-——"
Flow Area 1.8 ft2

Wetted Perime 4.71 ft

Top Width 0.00 ft

Critical Depth 1.42 ft
Percent Full 100.0 %
Critical Slope 019202 fuft
Velocity 8.86 fts
Velocity Head 1.22 ft
Specific Energy 2.72 ft
Froude Numbe 0.00
Maximum Disch 16.84 cfs
Discharge Full 15.65 cfs
Slope Full 022200 ft/ft
Flow Type N/A

| Project Engineer: Software Coordinator
p:\drain\altfuel.fm2 URS Greiner inc FlowMaster v6.0 [614b]
09/26/00 10:39:33 AM  © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Worksheet

Worksheet for Circular Channel

BosT (ot on (reos? (QCX

Project Description

Worksheet Circular Channel - 1
Flow Element Circuiar Channe!l
Method Manning's Formula
Solve For Full Flow Capacity
Input Data

Mannings Coefficient 0.013

Slope 0.022200 fi/ft M
Diameter 12 in /
Results

Depth 1.00 ft

Discharge 5.31 cfs Lh——""""""
Flow Area 0.8 ft?

Wetted Perimeter 3.14 ft

Top Width 0.00 ft

Critical Depth 0.93 ft

Percent Full 100.0 %

Critical Slope 0.019198 futt

Velocity 6.76 ft/s

Velocity Head 0.71 ft

Specific Energy 1.71 ft

Froude Number 0.00

Maximum Discharg 571 cfs

Discharge Full 5.31 cfs

Slope Full 0.022200 fiAt

Flow Type N/A

p:\drain\altfuel.fm2
09/26/00 10:49:03 AM

® Haestad Methods, Inc.

Project Engineer. Software Coordinator

URS Greiner inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1



Worksheet

Worksheet for Circular Channel

wesT  Exil 7D Geose QO(

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
Input Data

Mannings Coefficient 0.013 /
Slope 0.065200 fi/ft

Diameter 18 in &=
Results

Depth 1.50 ft /——"’
Discharge 26.82 cfs

Flow Area 1.8 ft2

Wetted Perimeter 471 ft

Top Width 0.00 ft

Critical Depth 1.49 ft

Percent Full 100.0 %

Critical Slope 0.060867 ft/ft

Velocity 15.18 fi/s

Velocity Head 3.58 ft

Specific Energy 5.08 ft

Froude Number 0.00

Maximum Discharg 28.85 cfs

Discharge Full 26.82 cfs

Slope Full 0.065200 fi/ft

Flow Type N/A

p:\drain\altfuel.fm2
09/26/00 10:56:07 AM

© Haestad Methods, Inc.

Project Engineer: Software Coordinator

URS Greiner inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614D]
Page 1 of 1



Worksheet

Worksheet for Circular Channel

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Flow Capacity
input Data

Mannings Coefficient
Slope

0.013

0.065200 ft/ft <ff" -

Wes™ £ T 10 G“"Sep\d

Diameter 12 in ﬁ:ﬂ“‘”"“‘"“"’“mﬂ

Results

Depth 1.00 ft
Discharge 9.10 cfs M
Flow Area 0.8 f2
Wetted Perimeter 3.14 ft
Top Width 0.00 ft
Critical Depth 0.99 ft
Percent Full 1000 %
Critical Slope 0.060307 fu/tt
Velocity 11.58 ft/s
Velocity Head 2.08 ft
Specific Energy 3.08 ft
Froude Number 0.00
Maximum Discharg 9.79 cfs
Discharge Full 9.10 cfs
Slope Fuli 0.065200 ft/ft
Flow Type N/A

p \drain\altfuel.fm2
09/26/00 10:56:18 AM

© Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

URS Greiner inc

Project Engineer. Software Coordinator

FlowMaster v6.0 [614D]
Page 1 of 1



Project Description

Worksheet

Worksheet for Circular Channel
D (Vers (M- RLvd ewnarad

Worksheet Circular Channe! - 1

Flow Element Circular Channel

Method Manning's Formula

Solve For Full Fiow Capacity

Input Data

Mannings Coefficient 0.013 ; P L
Slope 0.065800 ft/ft -‘fiﬂ -
Diameter 18 in é}""’”ﬂ
Resuits

Depth 1.50 ft .
Discharge 26.94 cfs él//’ﬂ
Flow Area 1.8 ft2

Wetted Perimeter 4.71 ft

Top Width 0.00 ft

Critical Depth 149 ft

Percent Full 100.0 %

Critical Slope 0.061463 fu/ft

Velocity 15.25 ft/s

Velocity Head 3.61 ft

Specific Energy 511 ft

Froude Number 0.00

Maximum Discharg 28.98 cfs

Discharge Full 26.94 cfs

Slope Full 0.065800 fuft

Flow Type N/A

p \draimaltfuel fm2
09/26/00 11:02.38 AM

@ Haestad Methods, Inc.

URS Greinerinc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Software Coordinator

(203) 755-1666

FlowMaster v6.0 [614D]
Page 1 of 1



Project Description

Worksheet

Worksheet for Circular Channel

UV]:;/(’{SV] gé 1/() @V\T/AV‘(C”

-

Worksheet Circutar Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Full Fiow Capacity
Input Data

Mannings Coefficient 0.013

Slope 0.065800 fuft

Diameter 12in A
Results

Depth 1.00 ft

Discharge 0.14 cfs """
Flow Area 0.8 ft?

Wetted Perimeter 3.14 R

Top Width 0.00 ft

Critical Depth 0.99 ft

Percent Full 100.0 %

Critical Slope 0.060901 ft/ft

Velocity 11.64 ft/s

Velocity Head 2.10 ft

Specific Energy 3.10 R

Froude Number 0.00

Maximum Discharg 9.83 cfs

Discharge Full 9.14 cfs

Slope Full 0.065800 fuft

Fiow Type N/A

p \drain\aitfuel.fm2
09/26/00 11.02:27 AM

© Haestad Methods, Inc.

Project Engineer:. Software Coordinator

URS Greinerinc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1
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TYPE OF PROJECT: AHBA \/CIP PWC SAD ALL PRIVATE _____
Contact Person: 'C\C e_\‘ e Phone: 8 7&____‘10]%
Firm: Y

1& Scheduled with the D.R.C. on Z LQ | Plaza Del Sol/2nd Fl.

No DRC Meeting Scheduled. Please return any comments by

// A

 act schedu For: C o ot Ctl KL

oo

/ |/ Design Report Review / / Final Plan R

/V] Pre-Design Meeting / / Signoff of

/ |/ Preliminary Plan Review /! !/ . _ et o —
Wﬂsm_m

/t// Water / / San. Sewer /\’/ Paving / \/ Storm Drainage / /

‘: LAY - 1 N-ieL-

raw:.ngs

Indicated below are the Departments/Divisions that have received project
documents and/or are invited to attend. W e the Proie

el-

¢ s{=}-P

/S/ Spec S /E/ Estimate /R/ Report /M/ Memo Oniy

Managers

L] ) L]
® o L1 e o =38le® =1-
- = - - - _ I '_d '

' 11C i rms of date anc me

DRC Chairman Project Review Section All Drawings

/Ly Traffic Repres. Transportation Development All Drawings
/ / Utility Dev. Utility Design All AHBA Drawings
/{J utility Dev. (Billy G.) Utility Design All CIP Drawings
{)/ Hydro Repres.f} Hydrology All Drawings

/ Const. Repres. Construction All Drawings
/[ Dave Harmon Traffic Operations All Drawings
[/ Serg] Water (Shutoff Plan) All Water Shutoff
‘QEV rks Repres ! Parks & Recreation ALL Landscaping
/ / e Street Maintenance All Paving
/ |/ Kevin Broderick Utility Coordinator ALL PWC & CIP
EE; Tom Murphy Transit Department All Drawings

Joe Luehring Construction Coordinator CIP/Memo

/°/ Jim Fink Line Maintenance CIP & SAS/Memo
/ / George Gee . City Architect Arch. Drawings
/ [/ . SAD Engineer SAD/Memo
/ / Tom Ellis Park Management Parks/Community Ctrs/APS
/ / Gene Bustamante General Services Dept. Arch. Drawings
/ / Greg Smith PWD/Legal Specs Only
/. / Richard Sertich . Planning Department CIP/Memos
)/ CIP Project Manager CIP %&N\ Hundo CIP/Memos
ZEV Donald Bartlett Risk Management Arch. Drawlings
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