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I INTRODUCTION

This drainage study establishes a drainage management plan for the planned
development of Tracts A, B, and C, Schwartzman Industrial Park, Unit 1; and a tract of land
currently owned by Bernalillo County, known as Tract 1-A (Site). This report is submitted for
grading plan approval in order to obtain: 1) final plat approval for the Tract C minor subdivision
action, and 2) preliminary plat approval for the Rio Bravo Corporate Park subdivision. Prior to final
plat and building permit approvals of this project, Bernalillo County must approve final grading

plans and work order construction plans.

Tracts A, B, and C are currently zoned M-2, Heavy Manufacturing, and cover
approximately forty-three (43) acres of in the South Valley area of Bernalillo County. TractAis
approximately eight (8) acres, Tract B seven {7} acres, and Tract C twenty-eight (28) acres. Tract
1-Ais currently zoned M-2, and covers approximétely two (2) acres. The proposed Site
development will be light and heavy industrial uses. The Site is piénned to be subdivided into
twenty-nine {29) one and two acre lots o be known as fhe Rio Bravo Corporate Park. The Site is
at the southeast corner of the Rio Bravo Boulevard, S.E. and Prince Street; S.E. intersection,

Figure 1 shows a vicinity map for the project focation.

Site development and grading wilf occur in multiple phases. A portion of Tract C will be
graded in the first phase upon approval of a minor subdivision platting action that will subdivide
Tract C into five (5) lots in support of the planned County Fire Station Project; Tracts A, B, 1-A, and
the remainder of Tract C will be graded in future phases upon approval of the preliminary plat and
subsequent final plat that will create the remaining lots of the Rio Bravo Corporate Park. Tract C
contains seventeen (17) of the twenty-nine (29} lots in the ultimate development candition for the
Site. A grading and drainage plan for the Rio Bravo Corporate Park is presented in this report

based on the proposéd development condition for the Site (see Plate 1), Phase | will be graded

per the Tract C “Interim” grading plan presented in this report {see Plate 2).

An approved grading plan is a requirement for final plat approval of the minor subdivision

platting action that will subdivide Tract C (see Plate 3). The purpose of the minor subdivision is to

PAO1104\cdpyreports\DRN_RPT.doc 1
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divide out approximately two (2) acres of land (Tract C-2) from Tract C, which will be exchanged
with Bemalillo County for Tract 1-A. The pfoposed development for Tract C-2 is a new County fire
station. Tract C-2 has an approved grading plan (Bernalillo County file number PWDN 100091) for
the proposed fire station layout, and therefore is not included in the drainage management plan

presented in this report.

i METHODOLOGY

Existing and proposed site hydrological conditions were analyzed for the 100-year, 6-hour
design storm in accordance with the procedure described in “Part A — Procedure for 40 Acre and
Smaller Basins” per revised Section 22.2, Hydrology, of the Development Process Manual (DPM)
for the City of Albuquerque, dated January 1993. This procedure was used to calculate the peak
rate of discharge and the volume of runcff generated for each sub-basin within the Site (See sub-
basin map, Plate 4). The same procedure is used to analyze off-site f!.ows reaching the Site from

the south. The results are included in Appendix A. -

There is no public storm drain outfall available to the Site. Therefore, all runoff generated
by the proposed development must be ponded onsite via retention. The criterion for retaining the
developed runoff is the 100-year, 10-day storm. The runoff volumes for the 10-day storm are
analyzed using Equation (a-9) of the revised DPM, Section 22.2. The calculations include an
estimate of the pond area required fo retain the runoff volume.

Street flows must also be ponded onsite. Flows will be conveyed from the streets fo the
retention ponds via sidewalk drains. Sidewalk drain capacities were analyzed using the broad-
crested weir equation, the peak flow in the street, and depth of flow entering the drain. Flow
depths were analyzed using the street capacity nomographs in Section 22.2 of the DPM.
Hydraulic computations are included in Appendix B,

PAGY 104\ cdpireports\DRN,_RPT .doc 2
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EXISTING CONDITIONS

A, Topography

The Site is currently undeveloped land. The eastern one-fifth of the Site slopes
from east to west at a uniform grade of approximately 3.5 percent. The remainder of the
Site generally slopes from southeast to northwest, marked by local high and low points.
The lowest topegraphic point occurs in the northwest corner of the Site. Vegetation

consists of native grasses and small scrub oaks.

B. Existing Drainage Patterns

The predominant drainage pattern is from the southeast to the northwest towards
the low point in the northwest comer of the Site. There is ponding of rainfall and
interception of runoff in localized low points throughout the site. A portion of Tract A lies
within an "AH" flood hazard zone, as designated on Panetl 344 of 825 of the National Flood
Insurance Program, Fiood Insurance Rate Maps published by FEMA for Bernalillo County,
New Mexico (September 1996), with a base flood elevation of 4937 feet (NGVD 1929).
The grading plan (see Plate 1) presented in this report is based on NAVD 1988 vertical
datum. The base flood elevation is 4939.7 feet based on NAVD 1988. Figure 2 shows
the existing.condition basin map for the on-site and off-site basins. The FEMA flood

hazard zone is also shown on Figure 2 and Plate 1.

Limited off-site runoff reaches the Site. The AMAFCA South Diversion Channel
lies to the east of the Site and blocks off-site runoff from the east. Minimal runoffis
generated from the western slope of the channel embankment, which enters the Site. Rio
Bravo Boulevard lies to the north of the Site. The roadbed is elevated across the Site
property, blocking off-site runoff from the north. There is curb and gutter on the south side
of Rio Bravo that directs runoff fo existing storm drain facilities. The properties to the west
of the Site are lower in elevation and therefore do not contribute runoff to the Site. This

includes Prince Street, which slopes from east to west.

Land to the south of the Site is currently a mobile home development.

PA01104\cdpirepors\DRN_RPT.doz 3




Approximately twenty (20} acres of this development drain through the proposed Site.

Local low points throughout the contributing area intercept rainfall and runoff, limiting the
amount of runoff entering the Site. The impervious subarea of the two off-site basins was
measured at ten (10) percent of the total area. Due to the local ponding effect observed in
the field, the remaining ninety (90} percent of the area was freated as Type A land for

analyzing the runoff volume from the off-site basins.

LAND TREATMENTS

The percent impervious was determined using the “Heavy Industrial’ category from Table

A-5 of the DPM, Section 22.2.

V.

PROPOSED CONDITIONS

A. Rio Bravo Corpbrate Park

The proposed development is a light and heavy industrial subdivision with 28 lots
on approximately 45 acres. Proposed street configurations for the Site are shown on the
Grading Plan (Plate 1). As previously stated, there is no public storm drain outfall -
available to the Site and all runoff generated by the proposed development must be
ponded onsite via retention. Each lot will be required to retain its own developed runoff
plus the runoff generated by that portion of the public right-of-way across the lot frontage.
In some cases, it is not possible to retain the entire runoff volume on an individual lot.
Where this occurs, runoff is conveyed to ponds on adjacent lots. Approximately eleven
and one-half (11.5) acre-feet of runoff are generated under the ultimate developed
condition for the Site. This is an increase of about nine (9) acre-feet from the existing
condition. The proposed basins are illustrated on the Proposed Basin Map, Plate 4,

Two off-site basins drain approximately twenty (20) acres of @ mobile home

development to the south of the proposed development (see Plate 4). Approximately 1.5

PO Od\edpireports\DRN_RPT doc 4
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acre-feet of runoff are generated from these basins. The runoff from the development will
be intercepted and retained by ponds along the southern boundary of the Site. Runoff
from basin SB-01 will be retained in ponds on Lots 25, 26, and 27. In addition to providing

storage for flows generated on-site, Lot 25 must provide an additional 11,500 cubic feet of

storage for the off-site flows from basin SB-01. Lots 26 and 27 must provide an additional
19,500 and 25,000 cubic feet, respectively, for the off-site flows from basin SB-01. Lots
22 and 23 must each provide an additional 3,600 cubic feet for the off-site flows from
basin SB-02.

The total volume of retention storage required is approximately thirteen (13) acre-
feet. Appendix A shows the 10-day storm volume storage required for each lot. In
addition, the required pond volume for each lot is shown on the Proposed Basin Map,
Plate 4. The pond volume must be greater than the storm volume in order fo retain the
design storm on-site. Proposed on-site retention pond locations for each lot, based on an

average pond depth of two (2) feet, are shown on the grading plan.

Maintenance of the ponds is the responsibility of each lot owner. Bernalillo
County will have the right to enter any property to maintain the ponds and the authority to

assess the lot owner in the event that the owner does not properly maintain the pond(s).

By the nature of this development, the grading plan does not consider future
access and facility layouts for each lot. Therefore, pond location and configuration may
vary depending on the actual plat actions and future layout for each lot. Future lot specific
designs may revise the pond configuration, but the volume (see Appendix A and Plate 4)
and function o.f the pond(s) must conform fo the requirements established in this master

plan.

As stated in Section |, if one or more of the remaining four (4) lots from the minor
subdivision platting action is sold prior to being subdivided as part of the major subdivision
platting action, which creates the remaining twenty-eight (28} lots of the Rio Bravo

Corporate Park, the future owner(s) may wish to eliminate the split pads as shown on the

PA01 104cdpireports\DRN_RPT.doc )
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proposed grading plan. If this occurs, the owners will be required to submit a separate
grading plan for their proposed lot development. However, they will be required to
maintain the intent of this drainage management plan by providing retention pond volume
equal to the sum of the pond volumes shown in this report for those lots in the ultimate
twenty-nine lot configuration that are part of their lot, including volumes necessary to
accommodate any off-site runoff,

B. FEMA Floodplain

Section [li-A describes the FEMA flood hazard zone that encumbers a portion of
Tract A (see Figure 3). The retention ponds described in this drainage management plan

intercept all storm runoff on a per [ot basis, which under existing conditions flowed to the

- flood hazard zone. The on-site ponds also intercept and retain storm runoff from the off-

site basins to the south and east of the site as previously described in this report. In
addition, all on-site ponds are sized such that the ponding depth of the 6-hour, 100-year
storm is less than one foot, Finally, all retention ponds will reduire drainage easements
and covenant agreements that giﬁe Bernalillo County the authority and right to enter and
maintain the ponds. Therefore, the ponds proposed in this plan effectively eliminate the
need for the FEMA flood hazard zone.

Upon approval of this drainage report by Bemalilio County Public Works, a
request for a Conditional Lefter of Map Revision (CLOMR) will be submitted to FEMA to
completely remove the flood hazard zone from Tract A based on the ponds proposed in

this plan. Once the site has been mass graded and the retention ponds certified, a Letter

of Map Revision {LOMR) request will be made to FEMA.

C. Tract C “Interim” Grading

The Tract C “Interim” grading {Phase 1) includes Business Avenue and Lot 14 of

the ultimate Rio Bravo Corporate Park configuration (the northwest quarter of Tract C-3 in

PAOT104\edpreports\DRN_RPT doc 6
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the minor subdivision}. Business Avenue will connect o Prince Street to the west and
terminate {o the east at a temporary tumn around located in an existing private access
easement at the intersection of Business Avenue and Corporate Streel. Phase 1 follows
the grading and drainage plan for the Rio Bravo Corporate Park (see Section A above) as
presented in this report for the ultimate development condition. The Phase 1 grading plan
(Plate 2) shows the limits of inferim” grading. The remainder of Tract C will be developed

in Phase 2 per the drainage management plan for the proposed development.

As stated in Section V-A, each lot will be required to retain the runoff generated by
that portion of the public right-of-way across the lot frontage. This runoff will be conveyed
to the retention ponds via sidewalk culverts. By the nature of this development, the
grading pian does not consider future access and facility layouts for each lot. Therefore,
sidewalk drain locations may vary depending on the future layout for each lot and are not
specified on the grading plan. Construction of sidewalk drains will be the responsibility of
the individual lot owners and must conform to the number of sidewalk drains (see
Appendix A) established in this master plan. This results in an interim condition for the
street improvements. Initial construction of street improvements will include pavement and
estate type curb (see Section A-A, Plate 2). This will aflow for drainage of the street
frontage into the retention ponds. When the individual lots are developed, the future
owners will be responsible for construction of type [I pinned curb, sidewalk, and sidewalk
drains across their lot frontage. The combination of the estate curb and the pinned curb
will act as a standard curb and gutter section, allowing the construction of the necessary

sidewalk drains.

CONCLUSION

This report provides a detailed study of the existing and proposed runoff, and pond

volumes. Included are an existing conditions basin map, proposed conditions basin map, grading

plans, and all necessary hydrologic and hydraulic analyses. This drainage plan maintains the

overall drainage pattern of the area, accommodates off-site runoff, removes existing flcodplains,

and allows for safe management of storm runoff in permanent as well as interim conditions.

P01 104 edpireports\DRN_RPT.doc 7
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APPENDIX A

EXISTING AND PROPOSED CONDITIONS
HYDROLOGIC CALCULATIONS



" RIO.BRAVO CORPORATE PARK

Existing Conditions

| Bescription of Calculations

Cotumn Description

(1)

- (9)

{10)

(11}

Drainage basin number, corresponding o Tracts A through C, Schwartzman Industrial Park Unit 1,

and offsite basins SB-1 through SB-3.

Drainage basin area in square feet.

Drainage basin area in acres.

Land treatment bercentages. Imparvious area from Table A-5, DPM Section 22.2,

Peak discharge, in cubic feet/second per acre, for the 100-year 6-hour storm.
Q(p) = QRAYAA)I+Q(pB) A(B)+Q(pCY"A(C)+Q(pD)*A(D); where

Q(pA) is the peak discharge for land type A from Table A-9, DPM Section 22.2 for precip zone 2.

A(A) is the land treatment percentage for land type A multipfied by the drainage basin area.
The remaining quantiiies are determined in the same manner for land types B-D.

Column (8) multiplied by column (3).

Runoff volume, in inches, for the 100-year 6-hour storm.

V(e) = E(AYAAIEB)ABMHE(CIA(CHE(DIAD); where
E(A} is the excess precip for land type A from Table A-8, DPM Section 22.2 for precip zone 2.
A(A) is the land treatment percentage for land type A multiplied by the drainage basin area.
The remaining quantities are determined in the same manner for land types B-D. -

Runoff volume, in cubic feet, for the 100-year 6-hour storm.
Column (10) multiplied by column (2) divided by 12.

A \
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'* RIO BRAVO CORPORATE PARK

Fully Developed Condition
Description of Calcutations

ey

Column Descripfion
(1} Drainage basin number, corresponding to lots 1-29 of Rio Bravo Corporate Park subdivision.

{2) Drainage basin area, including right-of-way frontage, in square feet.
(3) Drainage basin area, including right-of-way frontage, in acres.

i{ (4)-(7) Land treatment percentages. Impervious area from Table A-5, DPM Section 22.2. impervious -
o area for basins 3 through 5 and 27 through 29 adjusted to account for embankment slope
area for AMAFCA South Diversion Channel.

(8) Peak discharge, in cubic feel/second per acre, for the 100-year 6-hour storm,
Q(p) = QPAYFAA)+Q(PB)"AB)*+Q(pCYA(C)+Q(pD)'A(D), where
Q{pA) is the peak discharge for land type A from Table A-8, DPM Section 22.2 for precip zone 2.
A(A) is the land treatment percentage for land type A multiplied by the drainage basin area.
The remaining quantities are determined in the samé manner for land types B-D.

{9)  Column (8) multiplied by column (3).

(10)  Runoff volume, in inches, for the 100-year 6-hour storm.

Vie) = E(A)*A(A)+E(B)*A(B)+E(C)*A('C‘)+E(D)*A(D); where

i : E(A) is the excess precip for land type A from Table A-8, DPM Section 22.2 for precip zone 2.
A[A) is the land treatment percentage for land type A multiplied by the drainage basin area.
The remaining quantifies are defermined in the same manner for land fypes B-D.

(11)  Runoff volume, in cubic feet, for the 100-year 8-hour storm.
Column {10) multiplied by column (2} divided by 12.

(12) Rurioff valume, in cubic feet, for the 100-year 10 day storm, equation a-8, DPM Section 22.2.
oy V(10 days) = V(360)+A(D)Y(P(10 days) - P(360))/12 inches/foot; where
P V(360) is the value in column {11) for the basin.
A(D) is the area of land treatment D, in cubic feet, in the basin.
I P(10 days} is the precip depth, inches, for the 100-year storm from Table A-2, DPM Section 22.2.
‘ P(360) is the precip dept'h, inches, for the 100-year storm from Table A-2, DPM Section 22.2.

o {1 3) Pond volume In cubic feet 23 shown on the grading plan.

(14) Notes, see calculations sheet,

-}
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Peak Discharge per Acre - DPM Section 22.2 Table A-9

2.92

Zone A B C B
1 1.29 2.03 2.87 4.37
2 1.56 2.28 3.14 4.70
3 1.87 2.60 3.45 5.02
4 2.20 3.73 5.25

Excess Precipitation in inches - DPM Section 22.2 Table A-8

Zone A B C D
1 0.44 0.67 0.99 1.97
2 0.53 0.78 1.13 2.12
3 0.66 0.92 1.29 2.36
4 0.80 1.08 1.46 2.64

Depth in inches at 100-year storm - DPM Section 22.2 Table A-2

Zone P{60) P(360) P(1440) P(ddays) P{10days)
4 1.87 2.20 2.66 3.12 3.67
2 2.01 2.35 2.75 3.30 3.95
3 2.14 2.60 3.10 3.95 4.90
4 2.23 2.90 3.65 4.70 5.95
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APPENDIX B

SIDEWALKDRAIN
CAPACITY CALCULATIONS



- RIO BRAVO CORPORATE PARK

Sidewalk Drain Capacity

Description of Calculations

Column Description

1

(2)
L

(10

(1)

(12)

(13)

(14)

(15)

Drainage basin number, corfesponding to lots 1-29 of Rio Bravo Corporate Park subdivision, .
Lot frdntage street areg, in square feet.

Lot frontage street area, in acres.

Land treatment percentages. .Impervious area from Table A-5, DF’M Section 22.2,

Peak discharge, in. cubic feet/second per acre, for the 100-year 6-hour storm.
Q(p) = Q(PAY A(AI+Q(PB) A(B)+Q(pCY*A('C')+Q(pDYA(D); where

Q(pD) is the peak discharge for land type D from Table A-9, DPM Section 22.2 for precip zone 2.

A(D) is the land treatment percentage for land type D multiplied by the drainage basin area.
The remaining quantities are determined in the same manner for land types A-C. -

Column (8) multiplied by column {3).
Street slope in feet/feet from the grading plan.

Flow depth, D, in sireet from Plate 22.3, DPM Section 22.2 based on street slope, column (10),
and one half street flow, column, (9).

Sidewalk drain width in feet. Referred to as length in the broaderested weir equation.

Length of sidewalk drain, in feet, from face of curb to discharge point. Referred to as breadth in
the broadcrested weir equation.

Sidewalk drain capacily, in eubic feet per second, calculated from broadcrested weir equation;
Q = CHLHA3/2), where

C = Broadcrested weir coefficient, Table 5-3, Brater and King.

L = Weir length, column (12).

H = Flow head In feet, column (11},

Number of sidewalk drains required for each lot. Calculated as: ‘
# of drains = Roundup(Colurnn (9) divided by Column (14),0)

PA01104\Cdp\nydrol01 104hydro xis
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| . Peak Discharge per Acre - DPM Section 22.2 Table A-9

Zone A B C D
1 1 1.29 2.03 2.87 4.37
2 1.56 228 314 4.70
3 1.87 260 - 345 5.02
! 4 2.20 2.92 3.73 5.25

Excess Precipitation in inches - DPM Section 22.2 Tabie A-8

Zone A B C b
1 0.44 067  0.99 1.97
| 2 0.53 0.78 113 2.12
' 3 0.66 0.92 1.29 2.36
- 4 0.80 1.08 1.46 2.64

Depth in inches at 100-year storm - DPM Section 22.2 Tabie A-2

Zone P(60) P(360) P(1440) P(ddays)  P{10days)
1 1.87 2.20 2.66 3.12 3.67
2 2.01 2.35 2.75 - 3.30 3.95
3 2.14 2.60 3.10 3.95 4.90
£ 4 2.23 2.90 3.65 4.70 5.95

Table 5-3 (Brater and King, Pg 5-40) C-value, Broadcrested Weir

- Head Breadth of weir crest, feet :

o feet 1.0 2.0 5.0 10.0 15.0

i 0.2 2.69 2.54 2.34 2.49 2.68

04 2.72 2.61 2.50 2.56 2.70

'y 0.6 2.75 2.61 2.70 270 2.70

U 0.8 2.85 2.60 2.68 2.69 2.64
1.0 2.98 2.66 2.68 2.68 2.63
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