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My, Jobo MacKenzie, P.E.

0. Mark Goodwin & Associates, P.A.
1.0. Rox 80606

Albuquerique, NM 87199

Re:  Arroyo Vista Subdivision Drainage Management Plan, ZAP A-10
Engincer's Stamp Dated July 25, 2005

Pear Mr. MacKenzic:

AMALCA has reviewed the referenced report and Grading and Drainage Plan with respect to
proposed improvements in the Calabacillas Arroyo, AMAFCA agreed to maintain the
traproveiments pec the Turnkey and Funding Agreement dated March 17, 2005. We also
aureed Lo use the hydraulic analysis for the Calabacillas Arroyo improvements prepared by
Mussctter Enginecring, Ine., (MED March 2005.

AMAFCA does not approve the subdivision for Preliminary Plat. There appear to be some
discrepancics between the proposcd arroyo improvements on the Grading and Drainage Plan
and the recommended improvements in the MEI report. More specifically, structures SS1.,
Sol. and 871 were omitled. ‘These structures must be included in the plan, or a ncw
hydraulic analysis of the arroyo will be required. AMAFCA would also like to see the
improvements listed per structure on the Infrastructure List. It would be helpful, also, to
incluge an overall small-scale deawing of the subdivision adjacent to the arroyo with the
arroyo imypirovements shown and labeled consistent with the MEI report.

1f you have any questions, please call me at 884-22185.

Sincerely,
AMATCA

(j&l/"t}r-r*l'r\/ 7Y\ s ﬂ\ﬂ")‘/"\
Lynn M, Mazur, P.E., C.F.M.
Development Review Engincer

Ce: Brad Bingham, City Hydrology .
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RAINBOW TRIBUTARY OF THE CALABACILLAS ARROYO
DRAINAGE MANAGEMENT PLAN
March 2004

This Drainage Management Plan (DMP) is for the Rainbow Tributary of the
Calabacillas Arroyo. The study area encompasses approximately 900 acres
extending 2.4 miles north of Southern Boulevard and is located east of Rainbow
Boulevard. The DMP location is shown on Figures 1 and 2. Details of
development of the DMP and technical data are included in the separately bound
Technical Appendix.

.

L Objectives/Goals: >

A Correct/Resolve Existing Facility Deficiencies -
1. Vancouver to Pecos Loo /QP/G nnel Fr board\Thls is a
minor freeboard deficiency for msth‘; flows with adequa\e “bank-
full capacity to convey the 100-yeaf rundffrate of G40 cfs» S
2. Pecos Loop Crossi gﬂrjee\oard % existing 100-year flow
equals bank full capacity with t ater ace at the property line.
\ —> Increased upstream r(inoff.will potentially flood private property at
this crossing. < a\/
3. Rainbow Park Chaml Stablllty\l’he existing natural
channel erodes and meanders w1th|n/the\Lmdeveloped portion of
the park )@D&fzurrently endanger structures other than park
sidewalk; pavingyetc.
4, Basin %étorrg’D'@mus est of the Rainbow culvert
outfallsﬁ'rrec\ﬂy onto Seuthern Blvd. exceeding the local street

devélopment from " EEMAflood hazard areas. See Approximate

FEMAYlaod ha ard\hfmts on Figure 2.

1. NEx\tm Floodplain ~ Inca Rd to Vancouver Rd. This is
approxnmately 450 wide and encompasses approximately
27 properties.

2. Vancouver Rd to Southern Blvd — The FEMA floodplain is
contained within the channel ROW.

Remove oxSting &
B. ( emove existing dévelop%cypropertles and areas subject to

/

C. Improve conveyance between Inca Road and Vancouver Road.
1. Reduce culvert sizes at Inca, Tulip and Idalia Rd. crossings.
2. Minimize potential conflicts with existing utilities. Two large
diameter (16" and 20") gas lines cross the flow path at Idalia
Rd.
D. Identify a Drainage Management Plan for the undeveloped area

north (upstream) of Inca Road.
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il. Criteria

The DMP is based on the following City/SSCAFCA criteria, constraints
and assumptions.

A. Protect existing and downstream facilities.
1. Include provision for eventual non-erosive conveyance of
runoff.
2. Avoid diversion of runoff without constructed downstream
facilities.
3. Consider probable development sequences and funding

constraints. -
ya,
B. Hydrology £

1. 100-year 24-hour return freg enc;//@sign tc{m.

2. Land use coefficients baaedgnwe isting-platting-with full
development and paved streets. ™.

3. Residential properties are aéu;:r@d\to discha@exwi hout
detention ponding. Q /

4. SSCAFCA adopted AHYMQ land dse parameters.

5. Bulking factcyéf‘G"/

C.  Stormwater Quality ™.
1. Include interception and-tfeatment of the first 0.25" of runoff
in td/e ention facilities\w\here m\g/noff is conveyed through a
entiombasin. o

et
2. ¢ @Fa\'ge)dwn/detention basins.
. Alternates—___

An initial evalration~determined that the existing channel and
crossing str;/uam\res@m\lan%wer Rd. to Southern Blvd. were adequate
forfa\ist_ing con itions; but adequate to accept increased runoff from
further d&elopme t./This gvaluation also determined that reduction of the
peak runoff ratesfrom the bBasin area upstream of Vancouver was
preferable to re-co\ns-tr,ucting the existing channel between Vancouver Rd.
and Southern Blvd. and re-constructing the crossing culverts at Pecos
Loop and Southern Blvd.

Five alternates were defined and evaluated to accomplish the flow
rate reduction using detention ponds upstream of Inca Rd. These
alternates are illustrated and summarized on Figures 3 through 7 and
Tables 2, 3 and 4. Technical data is defined in the separately bound
Technical Appendix. Based on input from the City, it was determined that
only the “Local” alternate (Figure 3) and the “Regional #1” Alternate
(Figure 4) met City requirements. The Regional #2 and Regional #3
Alternates depend on controlling street runoff using water blocks at
intersections. Due to the unknown sequence and time table for paving the
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DRAINAGE MANAGEMENT PLAN
3/1/2004



streets, the use of water blocks was discarded. The “No Pond” Alternate
was discarded as too expensive and did not meet the DMP criteria.

The “Local” Alternate was selected based on lowest cost. The
“Local” Alternate conceptual cost is approximately $2.6 million, about one-
half the cost of the Regional #1 Alternate. The local pond outfall rates are
significantly less than the “no pond” discharge resulting in reduced
conveyance costs.

The “Local” Alternate utilizes four local public ponds upstream of
Inca Rd. to limit the discharge into the lower portion of the basin. This is
the proposed plan as summarized on Table 1 and on Figure 3. Table 1
identifies the project objectives and criteria as IistecL_gbove, with the
associated DMP element proposed to meet that'c objectlve/cntena

Street paving is recommended for nop‘erosivé conveyance of
runoff but is not included in the overall draifiage ystem project. The
drainage system will function without stabfe\ng erOSLve strée
conveyance but the streets will erodeith {Re assocnated~contmumg
maintenance.

IV.  Drainage Management Plan \a& {

The proposed Drainage Manag€men Plan is @>

A Adoption of DMP by the Gov\r?g Bodigs-ef Rio Rancho and
SSCAFCA.

B. Estabhsﬁrgmc}ehnes and implement a,“Temporary New
Develepment\RL\J/noff Ré&striction-Zarie” for all property draining to
the Pec\sLoop crossing._This i requ1red due to the existing
capa‘lty*dek ney at the Pecos Loop crossing. Also,the Southern
Bivd. . crossing culVenQat 9e5|gn capacity. The “Temporary New
Deveﬂ\o@ment Runoff Restriction Zone” will be required until a

~~portion-ef the Rainbow Dam system is constructed and operational

to restrlct\ﬁe\ﬂow rate to the existing system capacity.

A limit ofone- -half efs per acre (0.5 cfs/ac) peak discharge rate is
proposed fo\rall/new development in this zone, including street
areas. With this limitation in place, the 100 year peak discharge at
Pecos Loop is approximately 380 cfs, equal to the crossing
capacity with design freeboard.

C. Eliminate the FEMA floodplain on private property, Inca Road to

Vancouver Road.

1. Acquire ROW — 1.4 acres+/-

2. Construct Inca to Vancouver conveyance swale and 42", 54"
and 60" storm drain - $442,000 (note; See Appendix ‘G’ for
cost data) The combination swale and storm drain geometry
should be investigated at the time of implementation to
define the optimum system.
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3. Prepare and obtain approval of CLOMR/LOMR documents
to remove FEMA flood hazard area.

D. Implement Rainbow Dam system in phases, as funds allow and as
development occurs. Limit future discharges to downstream facility
capacity. Start at the downstream end and incorporate multiple use
and stormwater quality considerations. $2,204,000 Total

Inca Pond P-40 — 2.8 acres, 6.9 AF

Inca Rd to Sandia Blvd. - 30" storm drain.

Sandia Pond P-33 - 5.7 acres, 15.3 AF

Sandia to 5™ Ave - 18” and 30" storm-drain.

5™ Ave Pond P-20 — 4.4 acres, 170 AF

5" Ave to 9" Ave - 18” and 30"6torm draln

9™ Ave Pond P-10 — 4.8 acr (:o 7AF
Acquire 1 acre ROW an}z uc%ale 9" Ave_to 10" Ave

w/ Northern Blvd. crossing. \

E. Implement Improvements de nstrea oT\Vancouver Rd/
$255,000.

1. Construct channel freanrd d upgrade, Vancouver Road to

Pecos Loop t eXIStlngdef cneney and to match
downstream facnllt QM
2. Construct Park/Lands pe channe ow Pecos Loop (in

conjun/tjon with Ralnbov/Pa development).
3 Co truct Basin R7‘rA outfalldiversion from Southern Blvd.

: ns
tWal@Trlbw
F. As de\gfbpqent occu\rs,\p_a@’gg ets to provide non-erosive
conveyance, These costs are not included. Phase to match
develo merR

—

PNOORWN
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Siniiehtd

TABLE 1

RAINBOW TRIBUTARY DMP FACILITY SUMMARY

OBJECTIVE/GOAL | PROPOSED DMP ELEMENT

A. | Existing Conditions Deficiencies

A1 | Pecos Loop Crossing | 1. | Temporary limit all new development

& inadequate, upstream of Pecos Loop to 0.5 cfs/acre.
A2 | Inadequate channel (Until Rainbow Dam System operational)

freeboard, Vancouver
to Pecos Loop

Priority—High. Required prior to any
additional development upstream of Pecos
Loop

2. | Upgrade channel arfid-crossing freeboard.
Priority— Mediump”
3. | Rainbow Damysystem‘to_reduce future flows

to upgrade capacity.. (P\hase to match
developmé\nt\pac{a) Priority—Hig

A3. | Rainbow Park Channel When park gevelops, stabﬂiZe\with ow flow
Unstable chapfiel and rejrfforced turf overbank flow.
Priorit)q—LovWFJuture/./
A4. | Basin 71A Outfalls Storm drain.from existing outfall to Rainbow

directly onto Southern.

Channel. Priority—Low/Future.

B1 | FEMA Floodplain — 12| 505ROW, storm-drain.and conveyance
N =~ . . .

& Inca Road to ‘~swale:5norlty—H|gr)/
B2 |VancouverRoad  ——~ | ™. i

, 2. \\Raian\(v Dam System — reduces future

/7y | flows to 'SD/sv\\?aIe capacity. Priority—High.
C1 | Minimize culvertsizes,™"1. | Rainbow D#m system reduces future flow to
& Inca to Vapcouyer ™. SD/swale/capacity. Priority—High.
~.
C2 | Roads /uco N
D. Sys“ten{or han@aing\ 1.\, | Four local pond “Rainbow Dam System”
watershedwpstream o mitigates the downstream effect of

Inca Road. ™
™~

increased runoff due to upstream
development. Priority — High.

‘\\ -

Storm drain conveyance for “clean water”
pond outfall flows between ponds. Priority —
High.

3. | Local surface conveyance in streets — future
paving to provide non-erosive conveyance.
Not part of drainage system. Priority-
Low/Future

4. | ROW, shallow swale conveyance and

crossin% of Northern Blvd. between 9" Ave
and 10" Ave. Priority-Low/Future

Note: See Section | for listing of Objectives and Goals
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TABLE 2
CONCEPTUAL COST ESTIMATE SUMMARY
RAINBOW TRIBUTARY DMP

ALTERNATE CONSTRUCTION ROW/ ROW/ TOTAL
COsT EASEMENT EASEMENT
CosT ACRES
'LOCAL' ALTERNATE $2,902,000.00 $582,000.00 19.4 $3,484,000.00
'REGIONAL 1' ALTERNATE $4,598,000.00 $567,000.00 18.9 $5,165,000.00
'REGIONAL 2' ALTERNATE $5,004,000.00 $567,000.00 18.9 $5,571,000.00
'REGIONAL 3' ALTERNATE $3,997,000.00 $699,000.00 23.3 $4,696,000.00
'NO PONDS' ALTERNATE $6,806,000.00 $120,000.00 4.0 $6,926,000.00

Note, see Techncial Appendix for detailed cost data.

JARIO_RANCHO\20289RNBW_DMP\ALTERNATES\40219CSTTBLS\A021 9CSTTBLS\TABLE 2
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APPENDIX ‘D’
DRAINAGE PLAN DEVELOPMENT

RAINBOW TRIBUTARY
OF THE CALABACILLAS ARROYO
DRAINAGE MANAGEMENT PLAN

I INTRODUCTION

New Mexico.

This Appendix accompanies the Drainage
document. Figures are in the DMP 4

S

A. OBJECTIVES

e Correct Existing Deficiencies.
= Vancouver to Pecos Lspp Channgl Freeboard
= Pecos Loop Crossing Free

e Rainbow Park Channel Stability

e Basin 71A Storm Drain outfall onto Southern Bivd.

e Improve conveyance between Inca Road and Vancouver Road.

» Reduce culvert sizes at Inca, Tulip and Idalia Rd. crossings consistent
with minimizing potential conflicts with existing utilities.

Identify a basin management plan upstream of Inca Road.

RAINBOW TRIBUTARY OF THE CALABACILLAS ARRQOYO PAGE 1
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B. CRITERIA, CONSTRAINTS AND ASSUMPTIONS

The criteria, constraints and assumptions developed for this DMP, in conjunction with
the City and SSCAFCA, include the following:

1.

Hydrology:

a.

Methodology - AHYMO_97

b. Design Storm - 100 year 24 hour event.

C. Developed conditions land uses — In accordance with
existing platting, SSCAFCA AHYMO land use parameters
and current City requireprénrts. Full build out with paved
streets/roads.

d. Residential propertig§ are assupned to discharge without
detention.

Roadways/Streets:

a.

b.

C.

d

Multiple-Use:
a.
b.

Consider

Consider trail ®y&nsions along channels.

. EXISTING DRAINAGE SYSTEM

A. OVERVIEW

The study area encompasses approximately 900 acres north of Southern Boulevard
and east of Rainbow Boulevard and is shown on Figure E-1.

The area extends approximately 2.4 miles north of Southern Blvd. The Rainbow
Tributary drains to the Calabacillas Arroyo, which drains to the Rio Grande south of the

RAINBOW TRIBUTARY OF THE CALABACILLAS ARROYO PAGE 2
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Bernalillo/Sandoval County line. The lower third of the study area, from Vancouver
Road to Southern Boulevard, is essentially fully developed with development pressure
on the middle and northern portions. The entire drainage basin is subdivided with
individual owners of lots, and therefore potential random development.

The arroyo south of Southern Boulevard is unimproved with the exception of primitive
graded streets and the area is currently mostly undeveloped. Between Southern
Boulevard and Vancouver Road, the conveyance is a manmade channel with some
slope stabilization. Between Vancouver Road and Tulip Road, one 18" CMP culvert
conveys flow. Three 18" CMP culverts sized to convey existing conditions cross under
Tulip Road. North of Tulip Rd, the area is essentially undeveloped with primitive graded
streets and the arroyo conveyance is a natural swalg"™wjthout a clearly defined channel.

B. DESCRIPTION

The existing Rainbow Tributary system, drainage and approximate mapped
floodplain limits are shown graphically og rsystem between the
headwaters of the drainage basin to South six distinct
reaches:

1. ca Road,
approximately 9000 feet. Thjs i s ' e area

(2000’ — 3000’) running
approximately 1%.

2. Qximately 800 ft. This
reach is undevelo land flow with a small incised
arroyo. Inca Road ang g acposs this flow path. Adjacent
to the Idalia ROW are tw . g pelines. A third pipeline is
currently out of service. Reach2 X i e existing mapped FEMA

Floodplain.

Rd to Vantouver Road, approximately 350 feet.
Tulip Road was recently paved. The crgssing consists of 3 — 18" CMP culverts with end
sections. Downstream, a single 18" CMP ert extends to just above Vancouver
Road and discharges onto the street. The development between Tulip Road and
Vancouver Road is approximately 50% built out with multi-family duplexes and
apartments.

3. Reach 3 — Tulip

4, Reach 4 — Vancouver Road to start of concrete channel,
approximately 1500 feet. At Vancouver Road, a concrete rundown collects flows at this
low point in the roadway and directs it south into an earthen channel. The channel
bottom is approximately 30 feet wide with 3:1 side slopes and is approximately 5 feet
deep. Concrete grade control structures with a height of 3 feet are spaced at
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approximately 100 feet. The grade control structures at the upper end have some local
erosion. The areas adjacent to this reach are fully developed residential.

5. Reach 5 — From concrete slope protection to Pecos Loop,
approximately 600 feet. This portion has concrete lined 2:1 side siopes, an earthen
bottom width of 30 feet, and the concrete lining is 3 feet high. Concrete grade control
structures in the bottom are spaced at approximately 100 feet within this reach. The
culvert crossing at Pecos Loop is 4-48" corrugated metal pipes (CMP) with a concrete
headwall and apron, all in good condition. Rundowns on both sides of Pecos Loop
direct street flow into the channel upstream and downstream of the crossing. The areas
adjacent to this reach are fully developed residential.

6. Reach 6 - Pecos Loop to So ern B ulevard, approximately 1200

B. FLOODPLAIN

floodplain as shown on
dated July 16, 1996. The

450" wide, encompassing approxi
Vancouver Road and Southern Bo
the channel right-of-way. The area nor
identifying the flood hazard areas and is x
hazard areas are absent from this area. Base flood elevations are not provided for
these reaches on the FIRM map.

The flood hazard limits on the FIRM are from a Letter of Map Revision (LOMR)
prepared for the City and accepted by FEMA (RD#1). The LOMR study also identifies
existing channel and crossing culvert capacities utilized in this DMP.

This area should be re-assessed and the floodplain mapping revised as the DMP
improvements are implemented. As programmed, one of the initial DMP efforts is to
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purchase ROW and construct conveyance facilities between Inca and Vancouver to
allow submittal of a CLOMR/LOMR to remove this floodplain area.

C. ESTIMATED EXISTING SYSTEM CAPACITY

The existing system capacities were estimated from available data consisting of the
1994 LOMR (RD#1), Rainbow Park Construction plans (RD#2) and field observations.
The purpose of this estimate is to establish guidelines for evaluating possible alternate
concepts, establishing potential bottlenecks within the system and identifying priorities.
Estimated existing capacities and existing 100 year flow rates are summarized on Table
IV-1. As indicated, existing flows exceed the design capacity of the existing facilities.
The design capacity, as used here, includes adequatefreeboard. The flows do not
exceed the “bank full” capacity and the facilities cah convey the existing 100 year runoff

Note that at Pecos Loop, the crossing capaci P ' is approximately equal to
the existing flow rate. Increased flow, frota upstiéam developraentr other changes,
will exceed the “bank full” capacity gtk ghitially flosding\private property.

Three basic concepts and five alte on the data in the LOMR
(RD#1) and existing facil{ies. Four al Qncept of providing
upstream detention to resthct fl o the existing capacity
of 380 cfs. The othgratterpats, ide,incre 9 apacity without any

¥'for each alternate

Alternates. Figures 3 ! ~ 3 V-7 illustrate and summarize
the alternates.

3 Honds would be provided within the
drainage basin to restrict the flow atthe Pecos J.oop crossing to 380 cfs. Storm drains
are provided to convey pond outfalls and where required to limit street flow to the
estimated paved street capacity of 120 cfs, This alternate reduces the amount of storm
drain required. Each pond could be laid out suitable for multiple uses including
recreation and park uses. Also, each pond would incorporate stormwater quality Best
Management Practices (BMPs) to trap floatables and capture and treat the first flush
runoff.

2. ‘REGIONAL #1' ALTERNATE (TABLE IV-4 AND FIGURE 4)
A single regional detention dam would be provided in the vicinity of inca Road between
3" and 5™ Streets to restrict the flow at the Pecos Loop crossing to 380 cfs. Storm
drains are provided at pond outfalls and where required to limit street flow to 120 cfs.
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The dam would be laid out to accommodate multiple uses and would incorporate
stormwater quality BMPs.

3. ‘REGIONAL #2' ALTERNATE (TABLE IV-5 AND FIGURE 5)
The Regional #1 alternate collects the runoff in a trunk storm drain line for conveyance
to the pond, limiting the street flows to 120 cfs. The ‘Regional #2 and #3 alternates
direct as much flow as feasible down streets allowing smaller storm drain pipe sizes.
Paved streets and/or stabilized roadside ditches are used to convey the runoff along the
roadway. Water blocks are incorporated to contain the runoff in 3 St., 4™ St. and 6"
St. in these streets reducing the flow in the trunk line system. Alternate street sections
are required to increase the conveyance capacity in the street. One possible alternate
street section consists of depressing the street and 43igg modified cross sections to
increase capacity. One example is a 26’ crowneg treet with valley gutters and
stabilized shoulders. It is estimated that appro imately 300 cfs could be conveyed and
satisfy City street flow safety criteria. The regignal pond iSessentially unchanged from
the Regional #1 Alternate.

4 8 AND FIGURE 6)
‘Regional #1' and ‘Regional #2’ alteyna R at's rate of
approximately 184 cfs. This rate Wjlizesthe exis{i } Loop
crossing, but requires a large storm deai ] - gm the dam
at Inca Rd to the existing ch qnal¥3 reduces the pgnd
discharge to 5 cfs, minimi quired downstream. The
pond will detain a larger {olume and th \ and
‘Regional #2’ Alternates. , 3a ang 3b. Alternate 3a

allows the flow in 3"StE 9 % ults/in increased flow

5.
No detention is provided in ths
structures, including the Pecos
upgrade or re-construction.

-7 AND FIGURE 7)
outhern Boulevard. Essentially all
QOp ang the xouthérn Boulevard crossing, will require

6. RATIONALE
The four detention pond alternates, ‘Local’, ‘Regional #1’, ‘Regional #2' and ‘Regional
3# were selected based on the capacity of the existing Pecos Loop crossing with the
idea that upstream detention will be less costly than replacing the crossing structures at
Pecos Loop and Southern Boulevard and associated channel upgrades between the
structures. The capacity of the existing crossing structures north of Vancouver Road is
so small that it is ineffective and will eventually require replacement just to
accommodate local flows. Upgrade of the grade controls and channel side lining
between Vancouver and Pecos Loop is relatively inexpensive and allows full use of the
Pecos Loop crossing structure.
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The ‘No-Pond’ alternate minimizes the ROW required for drainage facilities and has
minimum impact on the existing platted lots. This alternate will require upgrade of all
the existing facilities within the system and will provide a baseline comparison for
evaluation of the effectiveness of upstream detention.

B. HYDROLOGY

The hydrology model was developed using AHYMO_87 (RD#3). The hydrology basin
map is Figure 2. The basin map in this DMP has the same overall basin boundary as
the LOMR, although smaller sub-basins are used in the DMP. Land use runoff
coefficients for full development based on existing platting were estimated from adopted
SSCAFCA land use parameters. Mapping was proyitied by the city, consisting of
electronic aerial photography dated 1998 and topggraphywith 10’ contours. Drainage
divides and basin boundaries for existing develgpment were based on field review.

to previous hydrology from the LOMR (R{ - asongbleness. Details of the
hydrology, including basin area, land use,time q concentratio
and printouts of the AHYMO input grd summery hes ig"includedNp Appendix C.

C. CONVEYANCE

The soils in the Raiptsow ands and are weryerodible. As a
consequence, runoff in conc i e’ at sipat! flow rates and
volumes. For exargple, it i imate djitch along a typical north-

enter onto private property and to “cut’a
Detailed design is required prior to implemeptation.

1. REACH 1 — ABOVE INCA ROAD
In this undeveloped area, the runoff from private properties flows onto the north-south
roadways that intercept the flow and direct it southward as concentrated flow (See
Figure 2). Flow rates in these roadways ranges up to 120 cfs to 300 cfs, depending on
the Alternate. The platted roadway right-of-way is 50 feet. The City does not normally
pave residential streets unless the property owners provide and/or participate in the
funding, such as assessment districts, improvement districts, etc.
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Several options for providing stable conveyance for these flows were investigated (See
details in Appendix D.) These conveyance options, at the typical street slope in this
reach of 1.1%, are summarized as follows:

a. Standard. Normal 32’ asphalt street with 8" C&G
1) Capacity — 120 cfs
2) Cost - $100/t.

b. High Capacity Design. Normal crown 26’ paved street, 2’
valley gutters and 10’ stabilized shoulders.

1) Capacity — 300 cfs
2) Cost - $133/it.

C. Unpaved Road/Paved Diteh. Unpaved 26’ street with single
paved ditch on uphill sile. Cressing culverts range from 18"
culverts to 2- 58"x3¢” CMPA argh culverts.

1) Capacity 8" culvert < 9 cfs

/ sihngle 58%36"\CMPA — 60 cfs

58"x36™GMPA — 120 cfs

C conforming to ditch

~NUnpaved 26" s{reet and
to\provide grade control with

A section with inverted crown and stabilized shoulders was considered but deleted due
to City safety concerns.

Based on these options, the DMP proposes to utilize paved streets as the baseline
conveyance. Standard paved streets will be used for areas with flows less than 120 cfs
and the high capacity section for flows greater than 120 cfs. While roadside ditches
allow unpaved streets conforming to current City practice, the paving required and the
size of the ditches and culverts to convey the flow reduces the prudence of this option.
Note, detailed design is required prior to implementation.

2. REACHES 2 & 3 — INCA ROAD TO VANCOUVER ROAD
(FLOODPLAIN REDUCTION)
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The conveyance between Inca Rd. and Vancouver Rd. is intended to provide stable
conveyance for existing and future flows and to remove the existing 100 year flood
hazard zone. The existing flow rate in this reach is 368 cfs. With proposed upstream
detention, the flow rate can be controlled and may decrease for future developed
conditions. A low flow outfall from upstream detention is required.

Four options were identified addressing the conveyance in this reach.

a. Option 1. — 50° ROW, lined rectangular channel (3.5'x38’),
surface flow across streets, 24” SD. Cost - $607,000 + one
acre ROW.

b. Option 2. — 100’ ROW/lined trapezoidal channel
(3'x60'bottom), 24” 3D. Cost -%$756,000 + 2 acres ROW.

C. Option 3. — 100’ BQW, earthef swale (5'x50'bottom) at
“stable” slope (7001)\yith 2* 3. Grade control and

vay crossings. Cost -

(See data in Section ) 5
consist of adding to the topof the existing\grade
lining. This is relatively simpleandNge hensivenand pther options were not considered.

4. C TO SOUTHERN BLVD.

Currently this reach is a natural earthen sv é/ditch flowing through an undeveloped
section of Rainbow Park. A “park” section consisting of a shallow, lined low flow
channel, with reinforced turf overbank flow areas, is proposed for future conditions.
This type of channel (similar to the shallow channel at the Journal Center) will conform
to the existing park grades. Due to the grades at the Pecos Loop crossing and at
Southern Blvd, using underground storm drain for this reach is not practical.

D. ALTERNATE COSTS
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Facility sizes, approximate location and other data for each alternate are shown on
Figures 3, 4, 5, 6 and 7. Tables IV-1 through IV-7 summarize the major facilities
required for each alternate.

Conceptual project costs and approximate right-of-way areas for implementing all of the
facilities proposed in the DMP were estimated for each alternate, summarized as

follows:

Tables 1V-8 through IV-12 and summarized on Table [V-13.

E. PROPOSED ALTERNATE
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TABLE IV-3

RAINBOW TRIBUTARY DMP FACILITY SUMMARY

'LOCAL' ALTERNATE

FACILITY

1 48" RCP SD
2 Pond P10
3 18" RCP SD
4 30" RCP SD
5 30" RCP SD
6 Pond P20
7 18" RCP SD
8 30" RCP SD
9 Pond P33
10 30" RCP SD
11 Pond P40
12 42" SD
13 54" SD
14 60" SD
15 1' Grade control
extention

16 1' PCC lining
extension

17 Landscape
"Park" Channel

18 30" SD
19 Standard
Streets

LOCATION

10th Ave to P10

Northern to 9th Ave.

6th St.; 9th Ave to 600' N of P20
6th St.; 600" N of P20 to P20
5th Ave; 4th St. to 5th St.

N. of 5th Ave

5th St; 5th Ave to 600" N of P33
5th St to P33

4th St; P33 to P40

N. of 5th Ave; 5th St. to 6th St.
Inca to Idalia

Idalia to Tulip

Tulip to Vancouver
Vancouver to PCC lining

PCC Lining to Pecos Loop
4-48" CMP Pecos Loop (existing)

Pecos Loop to Southern Blvd.
4-48" CMP Southern {(existing)
Basin 71A drain along Southern
32'AC, 8" C&G

FACILITY DETAINED ROW/
FLOW VOLUME EASM'T
Q (cfs) (AF) (AC)
140 cfs 1Ac
In-349, Out-5 10.7 AF 3.3Ac
5 cfs, P10 outfali

40 cfs

45 cfs

In-409, Out-5 17 AF 6.3 Ac
5 cfs, P20 outfall

40 cfs

In-448,0Out-47 153 AF 5.7 Ac
47 cfs, P33 outfall

In-310,0ut-72 6.9 AF 2.8 Ac
72 cfs 0.4 Ac
148 cfs 0.4 Ac
220 cfs 0.5 Ac
280 cfs

290 cfs

345

430

452 cfs

41 cfs

Up to 120 cfs

Note: Variations of storm drain capacity and stabilized surface swale can be investigated
to reduce storm drain size if utility conflicts are a problem.
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TABLE IV-4

RAINBOW TRIBUTARY DMP FACILITY SUMMARY

Date Dec. 2, 2002, Updated June 2003
'REGIONAL #1' ALTERNATE

FACILITY DES LOCATION

48" RCP 8D
60" RCP SD
66" RCP SD
90" RCP SD
96"RCP SD

P40

54" SD

54" SD

60" SD

1' Grade
control
extention

1' PCC lining
extension

Landscape
"Park"
Channel

30" SD
Standard
Streets

10th Ave to Northern
Northern to 9th Ave.

9th Ave to 5th Ave

5th Ave to Sandia Blvd.

In Sandia, 5th St to 4th St.

Sandia to Inca, 4th St to 3rd St.
Inca to Idaiia

Idalia to Tulip

Tulip to Vancouver

Vancouver to PCC lining

PCC Lining to Pecos Loop
4-48" CMP Pecos Loop (existing)

Pecos Loop to Southern Blvd.
4-48" CMP Southern (existing)
Basin 71A drain along Southern
32'AC, 8" C&G

Q100 (cfs) DETAINED ROW/
VOLUME EASM'T
(AF) (AC)

140 0.6 Ac
262 0.6 Ac
350

737

1016

IN = 1465,

Out = 184

cfs 42 AF
184 cfs

186 cfs

203 cfs

16.5 Ac
0.4 Ac
0.5 Ac
0.5Ac

246

300
352

437
455

41 cfs

1 to 120
cfs
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TABLE IV-5

RAINBOW TRIBUTARY DMP FACILITY SUMMARY

Date Dec. 2, 2002, Updated June 2003, Updated Feb 2004

REGIONAL #2' ALTERNATE

FACILITY DES LOCATION

Swale 10th Ave to Northern
Swale Northern to 9th Ave.

42 " RCP SD 8th Ave to 5th Ave

48 " RCP SD

54" RCP SD  5th Ave to Sandia Blvd.
60" RCP SD

P40 Sandia to Inca, 5th St to 4th St.

54" SD Inca to ldalia

54" SD Idalia to Tulip

60" SD Tulip to Vancouver

Water Blocks

1' Grade

control

extention Vancouver to PCC lining

1' PCC lining

extension PCC Lining to Pecos Loop
4-48" CMP Pecos Loop (existing)

Landscape

"Park"

Channel Pecos Loop to Southern Blvd.
4-48" CMP Southern (existing)

30" SD Basin 71A drain along Southern

Standard 32'AC, 8" C&G

Streets

Notes

Q100 (cfs)

# DETAINED ROW/
VOLUME EASM'T
(AF) (AC)

140 0.6 Ac
265 0.6 Ac
385

465

524

574

IN = 1156,

Qut = 165

cfs 38 AF 16.2 Ac
165 0.4 Ac
178 0.5 Ac
242 0.5 Ac
O cfs

314

323
460

465
548

41 cfs
1to 120
cfs

# - Total flow, street plus storm drain at lower end of facility reach
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TABLE IV-6

RAINBOW TRIBUTARY DMP FACILITY SUMMARY
Date Dec. 18, 2002, Updated June 2003

'REGIONAL #3 ALTERNATE

FACILITY LOCATION
DESCRIPTION

Swale 10th Ave to Northern
Box Crossing Northern Blvd.
Swale Northern to Sth Ave.

42" SD + street
48" SD + street
54" SD + street
60" SD + street
P40 - Rainbow
Dam

48" SD 3rd to P40

24" SD + Swale
24" SD + Swale
24" SD & Swale
Water Blocks

1' Grade control
extention

1' PCC lining
extension

Landscape "Park”
Channel

30" SD
High Flow Streets

Standard Streets

Notes

5th Street 9th Ave to Sandia Bivd. -

Special Street Conveyance Design

9th Ave to 900' South

to 5th Ave

5th Ave to 1400’ South

to Sandia Blvd.

Vicinity of Sandia to Inca, 5th St to
3rd St.

3rd Street to Rainbow Dam (Basin
R41)

Inca to Idalia

Idalia to Tulip

Tulip to Vancouver

5th Ave @ 3rd, 4th & 6th St.
Vancouver to PCC lining

PCC Lining to Pecos Loop

4-48" CMP Pecos Loop (existing)
Pecos Loop to Southern Blvd.

4-48" CMP Southern (existing)
Basin 71A drain along Southern
High flow conveyance design of
streets - 26'AC, Valley Gutter,
Stabilized Shoulders

32'AC, 8" C&G

Q100 DETAINED
(cfs)# VOLUME
(Future) (AF)

140
200
262

385

464

524

574
Qin=
1245 cfs,
Qout=5
cfs

98 cfs

57 AF

38 cfs
52 cfs
115 cfs
0 cfs
195 cfs

261 cfs

319 cfs
405 cfs

428 cfs

41 cfs
120 to 300
cfs

110 120
cfs

# - Total flow, street plus storm drain at lower end of facility reach

ROW/
EASM'T
(AC)
0.6 Ac

0.6 Ac

22 Ac.

0.6 Ac
0.7 Ac.
0.7 Ac
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TABLE IV-7

RAINBOW TRIBUTARY DMP FACILITY SUMMARY
Date Dec. 2, 2002, Updated June 2003

'NO POND' ALTERNATE

FACILITY DESC. LOCATION
1 48" RCP SD 10th Ave to Northern
2 60" RCP SD Northern to 9th Ave.
3 66" RCP SD 9th Ave to 5th Ave
4 90" RCP SD 5th Ave to Sandia Blvd.
5 96"RCP SD In Sandia, 5th St to 4th St.
6 102" RCP SD Sandia to Inca Rd.
7 102" RCP SD inca Rd, 4th St to 3rd St.
8 30' BW PCC Channel Inca to Tulip
9 30' BW PCC Channel Tulip to Vancouver
10 30' BW PCC Channel Vancouver to Pecos Lp
11 30'BW Trap CBC Pecos Lp CBC
12 30' BW PCC Channel Pecos Lp to Southern
13 30'BW Trap CBC Southern Bivd. CBC
15 30" SD Basin 71A drain along Southern
16 High Flow Streets High flow conveyance design of

streets - 26'AC, Valley Gultter,
Stabilized Shoulders
17 Standard Streets 32' AC, 8" C&G

Q100 (cfs)

140
262
350
737
1016
1164
1265
1465
1595
1745
1745
1855
1875
41 cfs
120 to 300
cfs

110 120 cfs

ROW/
EASM'T
(AC)

1 Ac

2 Ac
1Ac
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CITY OF RIO RANCHO
RAINBOW TRIBUTARY DMP

SUMMARY OF TECHNICAL CRITERIA,
ASSUMPTIONS & REQUIREMENTS

October 1, 2002

1. DESCRIPTION:
The Rainbow Tributary of the Calabacillas Arroyo within Rio Rancho
extends from the County line north to approximately 10" Ave. NE, a length
of approximately 4.5 miles. Below Southern Blvd., the arroyo is natural.
Between Southern Blvd. and Vancouver Rd., the land is currently mostly
developed with a manmade channel. Between Vancouver and Tulip, one
18" CMP conveys flows. Three 18" CMP culverts cross under Tulip Rd.
North of Tulip Rd, the area is undeveloped and the arroyo is natural
without a clear channel. The DMP study limits extend from Southern Blvd.
north to the drainage area boundary, an area of approximately 1.4 square
miles.

2. OBJECTIVE:

Develop a Plan for managing the drainage within the Rainbow Tributary of
the Calabacillas Watershed. The Plan should identify ultimate facilities for
fully developed conditions and an interim plan and schedule as
development continues. Existing facilities have been developed from
Southern Blvd north to Tulip Rd. North of Tulip Rd, the area is essentially
undeveloped. The existing facilities are suspected to be undersized for
fully developed conditions. It is anticipated that the study will focus on the
area north of Vancouver Rd.

3. CRITERIA:

a. Hydrology:
i. Methodology — AHYMO_97

ii. Design Storm - 100 year 24 hour or 100 year 6 hour storm
event, whichever is the controlling event.

iii. Developed conditions land uses — In accordance with
existing platting and SSCAFCA AHYMO land use
parameters. All properties allowed to discharge without
detention as currently platted. Redeveloped properties will
be required to detain.

b. Roadways/Streets: In accordance with NMSHTD and Rio Rancho
criteria, including:

JARIO_RANCHO\20283RNBW_DMP\21001CRITERIA.SUM doc
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i. 100-year storm street flow within public ROW.

ii. 10 year flow depth times velocity less than 6.5.

iii. 10 year one lane open for arterials and collectors.

iv. Crossing structures for arterials — 50 year at pipe soffit, 100
year at edge of shoulder.

v. Arterial and collector streets within the study limits include
Southern Blvd, Tulip/ldalia/lnca Corridor (one or more of
these), Sandia Blvd, and Northern Blvd.

c. Stormwater Quality Enhancement (SWQ): In accordance with
Black Arroyo, Montoyas Arroyo and Venada Arroyo Watershed
Management Plan standards.

i. Intercept and treat first 0.25” of runoff.

ii. Incorporate NPDES Phase |l Permit requirements, if
available.

d. Multi-Use:

i. Incorporate planning for multiple uses of detention facilities,
channel ROW and other drainage public property.
Incorporate considerations for trail extensions along
channels where appropriate. It is anticipated that
maintenance access in the reach between Southern Blvd.
and Vancouver Rd. will also function as a trail.

ii. The lower reach of the Calabacillas (within Bernalillo Co.) is
designated an “Open Space Arroyo”. The Calabacillas is
also being considered as an “open space habitat corridor”.

ii. The upper reach of the Rainbow Tributary (north of Tulip
Rd.) is separated from the Calabacillas by existing
development and the existing constructed channel between
Southern Blvd. and Vancouver Rd.

iv. Due to the upper reach location and separation from the
Calabacillas Main Branch, “habitat corridor” considerations
are not being incorporated into the DMP.

Date: /‘0/\ /ﬂv
/7

Prepared By:

liton Dodge, PE
ASCG

Concurrence By: M(b SM Date: //— S -0 __

Robert Schulz, PE /~
City of Rio Rancho
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APPENDIX}/ I

CONCEPT EVALUATION SUMMARY

I. CONCEPTS LIMITING FLOW AT TULIP ROAD TO EXISTING TULIP ROAD
CULVERT CAPACITY, UPGRADE CMP BETWEEN TULIP AND VANCOUVER

ROAD

CAPACITY:
Tulip Road - 3-18" CMP -39 cfs @ overtop of road. (Requires upgrade of 1-
18" CMP between Tulip Road and Vancouver Road which has capacity of

approximately 13 cfs.)

CONCEPT IA - LOCAL PUBLIC PONDS

Restrict flow at Tulip Road to existing capacity.

Ponds are located within drainage basin to minimize conveyance flow rates
and minimize storm drain requirements by reducing runoff rate to allow street
flow and overland flow.

Ponds are combination flood detention and stormwater quality facilities.
Outflow from the ponds is limited to 5 cfs.

Street flow is utilized to convey runoff where 100 year peak is less than
approximately 120 cfs. The street 100 year capacity with 8” curb and gutter
or with 2 by 10’ “vee” ditches is estimated to be approximately 60 cfs per
side. Note that the ditch velocity exceeds 6 fps and will be erosive,
eventually requiring stabilization. Storm drains are utilized to convey flows
greater than 120 cfs.

Flows are restricted to the existing capacity at the crossing of Tulip Road
(Q100 = 39 cfs).

Six ponds are proposed ranging from 4 AF to 15 AF. Total area for the
ponds is estimated at approximately 20 acres. The ponds are located
upstream from roadway crossings to utilize the street paving as emergency
spillways.

Approximately 1200 ft. of 48” storm drain and 600 ft. of 30" storm drain are
required for areas where the street flow rate exceeds 120 cfs.

Concept ‘IA’ is not recommended as an alternate. The additional pond volume to
meet the undersized Tulip Road crossing is not cost effective.

CONCEPT 'IB' — SINGLE REGIONAL INCA DETENTION DAM AT INCA

ROAD
The pond is a combination flood detention and stormwater quality facility
located just north of Inca Road (or Idalia Road) Outflow from the pond is

limited to 5 cfs.

RAINBOW TRIBUTARY OF THE CALABACILLAS ARROYO DRAINAGE MASTER PLAN PAGE 1
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Street flow is utilized to convey runoff where 100 year peak is less than
approximately 120 cfs. Storm drains are utilized to convey flows greater than
120 cfs.

Flows are restricted to the existing capacity at the crossing of Tulip Road
(Q100 = 39 cfs).

Pond size is approximately 59 AF requiring approximately 18 acres.

Flow rate at Tulip is marginal (39 to 44 cfs) due to runoff from basins
between Inca and Idalia Road.

Flow just below Vancouver is approximately 200 cfs.

Flow into Regional Inca Pond is approximately 1650 cfs.

Approximately. 4,600’ of 54" SD, 8,100’ of 48" SD and 6,000’ of 36” SD are
required for areas where the street flow rate exceeds 120 cfs.

Concept 'IB’ is not recommended as an alternate. The additional pond volume to
meet the undersized Tulip Road crossing is not cost effective.

CONCEPT ‘IC’ — DIVERT NORTH RAINBOW RUNOFF AT INCA TO
CALABACILLAS ARROYO

Developed flow at Inca or Idalia is approx. 1650 cfs. Divert this instorm drain
to Calabacillas Arroyo, approx. 8,000'.

Slope between 3™ Street NE and 1% Street NW controls the hydraulic grade

line at approx. 0.3%.
Approx. pipe size to convey the flow is 3 — 96" RCP or 2 - 10'x10’ CBC.
The cut through the hill between 1% and 2™ Street NE is approx. 27’ to 30'.

Concept ‘IC' is not recommended as an alternate due to excessive cost.

Il. CONCEPTS WITH FLOW LIMITED BY CAPACITIES DOWNSTREAM OF
VANCOUVER.

CAPACITY:
Channel Reach 4 w/ 2’ freeboard at existing grade control structures — 150+/-

cfs.
Channel Reach 5 w/ existing side lining w/ 2’ freeboard — 200 cfs.

Pecos Loop crossing (4-48" CMP), WS @ roadway — 380 cfs.
Pecos Loop crossing, WS @ property line — 540 cfs.
Southern Blvd crossing (4-48" CMP), WS @ roadway — 560 cfs.

CONCEPT ‘IIA’ — REDUCE FLOW TO EXISTING DOWNSTREAM CAPACITY
OF 150-200 CFS.

Developed flow generated between Inca Road and Vancouver Road is
approximately 200 cfs. Therefore, detention to reduce the flow at Inca Road
to approximately 5 cfs is required. Storm drain requirements are the same
as the respective Concepts.

Concept 'IA’ w/o the Tulip Pond (Local Public Ponds) satisfies the criteria.
Concept 'IB’ (Regional Pond @ Inca) satisfies this criteria.

RAINBOW TRIBUTARY OF THE CALABACILLAS ARROYO DRAINAGE MASTER PLAN PAGE 2
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» Conveyance between Inca and Vancouver would be surface flow. This
conveyance could also be in a storm drain.

Concept ‘llA is not proposed as an alternate. The increase in channel capacity

to provide additional freeboard required for concept 'lIB' is relatively inexpensive.

Local flows and flows generated between Inca Road and Vancouver Road will

exceed 200 cfs and may require a pond in this congested area.

CONCEPT ‘IB’— REDUCE FLOW TO CAPACITY AT PECOS LOOP

CROSSING OF 380 cfs.

* This concept requires upstream ponds to reduce the flow to 380 cfs at Pecos
Loop.

» Either the Local or Regional Pond Concept will meet the criteria. The ponds
can discharge up to approximately 120-180 cfs at the Inca crossing. Storm
drain requirements are the same as the respective Concepts.

e The reduction in detention volume is estimated to be approximately 10-15
AF. This would allow elimination of the Inca and Tulip Ponds in the Local
Public Pond (CONCEPT IA) layout. This would allow reduction of the
Regional Pond volume from 59 AF to 44-49 AF.

e Conveyance between Inca and Vancouver could be in a 54"-60" RCP storm
drain.

e Channel upgrade to provide an approximately 10 inches of additional height
on the grade control structures in Reach 4 and the channel wall lining in
Reach 5 is required.

Concept ‘lIB’ is the basis for two of the proposed alternates. The flow control

location for the system is 380 cfs at the Pecos Loop crossing. Channel freeboard

upgrades on the order of 10+/- inches for the reach between Pecos Loop and
Vancouver Road will be required but the Pecos Road crossing will not require
upgrade. Upgrade and new construction of facilities upstream of Vancouver

Road will be required.

[Il. CONCEPT WITH NO FLOW LIMITATION; UPGRADE OF CHANNELS,
CROSSING STRUCTURES AND GRADE CONTROLS, INCLUDING
SOUTHERN BOULEVARD

CONCEPT 'llI' = NO PONDS WITHIN SYSTEM (“LET-IT-RIP")

e Conditions north of Inca would be the same as Concept IB. Approx. 4,600’ of
54" SD, 8,100’ of 48" SD and 6,000’ of 36” SD are required for areas where
the street capacity exceeds 120 cfs.

e Flow at Inca approx. 1650 cfs.

» Flow at Vancouver at head of existing channel approx. 1850 cfs.

» Stable conveyance Inca to Vancouver - Concrete channel with 30’ bottom
width, 2:1 side slopes with trapezoidal CBC at Inca Rd, Tulip Road and
Vancouver Road Crossing at Idalia Road could be abandoned.

» Pipeline crossing at Idalia Road may create a vertical alignment conflict.

RAINBOW TRIBUTARY OF THE CALABACILLAS ARROYO DRAINAGE MASTER PLAN PAGE 3
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» Upgrade of entire channel and crossing system south of Vancouver Road
required. Concrete channel with 30’ bottom width and trapezoidal CBC at
Pecos Loop and Southern Boulevard crossings.

Concept 'lll' is included as a baseline alternate to evaluate the impact of
replacement of the existing channel and crossing structures between Vancouver
Road and Southern Boulevard Essentially all existing structures and facilities
within the reaches of this study will be required.
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