CITY OF ALBUQUERQUE

PO Box 1293

Albuquerque

New Mexico 87103

www.cabg.gov

Richard ]. Berry, Mayor

April 6, 2017

James D. Hughes, P.E.

Mark Goodwin & Associates
PO Box 90606

Albuquerque, NM, 87199

RE: Juan Tabo Hills Estates
Drainage Report- Bank Protection, Volume 2 of 3
Stamp Date: 3/15/2017
Hydrology File- M21D018; DRB# 1005278; CoA Project# 654886

Dear Mr. Hughes:

Based upon the information provided in your submittal received 3/16/17, the Drainage Report
is approved for Work Order for construction of the bank protection features as shown in
Project# 654886.

Final design of the outfall from the storm water quality pond may be addressed in the related
Onsite Drainage Analysis Report (Volume 1 of 3). Since the submittal of this Drainage Report
on 3/16/17, the following actions have been taken:

FEMA has approved the CLOMR

The ESC has been submitted and approved

The Floodplain Permit has been submitted and approved

USACE has concurred that the project (within their jurisdiction) is allowed to proceed
The Grading and Drainage Plan has been approved for Preliminary Plat and Grading
Permit.

e  Work Order Sets for the bank protection features (Project# 654886) and the subdivision
public improvements (Project# 654887) are in DRC, but are not yet approved.

Please inform Mr. Rudy Rael at 924-3977 prior to commencing work in the floodplain. If you
have any questions, you can contact me at 924-3695.

Sincerely,

Dana Peterson, P.E.
Senior Engineer, Planning Dept.
Development Review Services
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City of Albuguerque

Planning Department
Development & Building Services Division

DRAINAGE AND TRANSPORTATION INFORMATION SHEET (rev os2015)

Project Title: Juan Tabo Hills West Building Permit #: City Drainage #: M-21D018
DRB#: 1005278 EPC#: 1001370 Work Order#: 654885
Legal Description: Tract A Juan Tabo Hills West/Tract 1-A-1 Juan Tabo Hills Unit 2

City Address: Juan Tabo and Tijeras Arroyo

Engineering Firm: Mark Goodwin & Associates, PA Contact: Doug Hughes
Address: PO BOX 90606, Albuquerque, NM 87199

Phone#: 505-828-2200 Fax#: E-mail; doug@goodwinengineers.com
Owner: Eastland Development, Inc. Contact: Rex Wilson

Address: PO BOX 9470, Albuquerque, NM 87119

Phone#: 505-899-6768 Fax#: E-mail: rwr2d2@aol.com
Architect: Contact:

Address:

Phonet: Faxi#: E-mail:

Other Contact: Aldrich Land Surveying Contact: Tim Aldrich

Address: PO BOX 30701, Albuquerque, NM 87190

Phone#: 505-328-3988 Fax#: E-mail: tim.aldrich@comcast.net

Check all that Apply:

DEPARTMENT: CHECK TYPE OF APPROVAL/ACCEPTANCE SOUGHT:

x___ HYDROLOGY/ DRAINAGE
TRAFFIC/ TRANSPORTATION — BUILDING PERMIT APPROVAL

_ MS4/EROSION & SEDIMENT CONTROL __ CERTIFICATE OF OCCUPANCY
TYPE OF SUBMITTAL: ____PRELIMINARY PLAT APPROVAL
__ ENGINEER/ ARCHITECT CERTIFICATION ____SITE PLAN FOR SUB’D APPROVAL
____ SITEPLAN FOR BLDG. PERMIT APPROVAL
— CONCEPTUAL G & D PLAN ____ FINAL PLAT APPROVAL
___ GRADING PLAN __ SIA/ RELEASE OF FINANCIAL GUARANTEE
— DRAINAGE MASTER PLAN _____FOUNDATION PERMIT APPROVAL
__ DRAINAGE REPORT _ GRADING PERMIT APPROVAL
— CLOMR/LOMR ___SO-19 APPROVAL
___PAVING PERMIT APPROVAL
__ TRAFFIC CIRCULATION LAYOUT (TCL) _____GRADING/ PAD CERTIFICATION
___ TRAFFIC IMPACT STUDY (TIS) ____ \WORK ORDER APPROVAL
___ EROSION & SEDIMENT CONTROL PLAN (ESC) ~ CLOMRILOMR
X OTHER (SPECIFY) Design Calcs for DRC Plans _ PRE-DESIGN MEETING
X OTHER (SPECIFY) DRC
ISTHISARESUBMITTAL? ___ Yes __ No
DATE SUBMITTED: March 16, 2017 By: Doug Hughes, PE

COA STAFF: ELECTRONIC SUBMITTAL RECEIVED: ____
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Juan Tabo Hills Estates

Bank Protection Report
Volume 2 of 3

Prepared For:

Eastside Development Inc.
P.O. Box 9470
Albuquerque, NM 87119
(505) 899-6768

Prepared By:
Mark Goodwin & Associates, PA
PO BOX 90606

Albuquerque, NM 87199
(505) 828-2200
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1.  Purpose

Eastside Development Inc. owns Tract ‘A’ of Juan Tabo Hills West (85.1ac) and wishes to
subdivide the property into about 329 single family detached residential lots role large, and
tracts to be owned by the Home Owners Association for the purposes of landscaping trails and
recreation. The development includes placement of fill in the existing FEMA floodplains to
elevate them above the 100-year and 500-year floor elevations of the Tijeras arroyo and
construction of shotcrete bank protection along the south bank of the Tijeras arroyo to prevent
lateral migration of the arroyo into the development. Both the existing floodplains and the
existing current limit are to be removed from the development by the placement of the fill and
construction of the bank protection respectively. The Albuquerque Metropolitan Arroyo Flood
Control Authority, AMAFCA, Board has approved a Tumnkey Agreement to maintain the bank
protection if it is designed and constructed in accordance with the AMAFECA Standard
Specifications and the Erosion and Sediment Design Guide. Eastside Development Inc. hired
mark Goodwin and associates to provide engineering design analysis and construction plans for
bank protection along the south bank of the Tijeras arroyo to protect the development on Tract
‘A’ from flooding and erosion. The purpose of this report is to provide the engineering design
calculations and analysis used to determine the size and location of the bank protection when
the cell bank of the Tijeras arroyo so that the construction plans may be approved by AMAFCA.

2. Scope

The scope of this report is limited to engineering and design of the bank protection along the
south side of the Tijeras Arroyo. Specifically, it includes scour depth calculations next to the
bank protection. It does not include consideration of onsite surface drainage and storm drain
design which is contained in the Juan Tabo Hills Estates Onsite Drainage Report Volume 1 of 3
with engineer’s stamp dated 2-10-2016 that was approved by City Hydrology in a letter written
on Feb. 24, 2016. This report does not include any hydrology or hydraulic analysis, neither for
onsite nor for the Tijeras Arroyo. The arroyo hydrology and hydraulic analysis was addressed in
the request for CLOMR Volume 3 of 3 which was approved in two letters from FEMA dated
November 14, 2016 one addressed to the City of Albuquerque and the other addressed to the
County of Bernalilio.

3.  Other Reports and Approvals

The Juan Tabo Hills Estates project site covers an area of 78 acres. The site was annexed into
the City of Albuquerque (COA) in 2007. The Preliminary Plat was approved by the City of
Albuquerque Development Review Board on Feb. 24, 2016 and was granted a one year
extension by the DRB on Jan 25, 2017.The approved preliminary plat shows the proposed
development of about 350 single family residential lots with all public streets and several HOA
tracts for landscaping and trails. An Amended G&D plan with engineer's stamp dated Jan. 26,
2017 shows the same streets and storm drains but shows fewer lots. The city hydrology
department approved the Amended G&D Plan in a letter that was written on Feb 23, 2017 with
the condition that these detailed calculations be provided prior to construction plan approval.

In addition to the above mentioned Due to the nature of this site, the project also requires bank
protection of the Tijeras Arroyo, a CLOMR and a 404 Permit. These are addressed in separate
volumes of this Drainage Analysis Report as listed below:
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» Volume 1 Onsite Drainage Report with engineer’s stamp dated 2-10-2016 was
approved by City Hydrology in a letter written on Feb. 24, 2016.

» Volume 1 Addendum 1 (HGL) contains detailed hydraulic analysis of the onsite storm
drains, and has not yet been submitted for review. It is intended to accompany and
justify the design in the On-site Construction Plans (Project No. 654887).

» Volume 2: Bank Protection. This volume addresses the bank protection to prevent
lateral migration of the Tijeras Arroyo. The Preliminary version of this It is intended to
accompany and justify the design in the Bank Protection Construction Plans (Project
No. 654886).

e Volume 3: CLOMR. This volume addresses the fill to remove the FEMA floodplain
from within the development. The CLOMR was written by FEMA on Nov. 14, 2016
Case No. 16-06-2447R.

e A Pre-Construction Notification was turned into the USACE and the NMED on June 21,
2016 for use of NWPs 7 and 13 (Outfall Structures and Bank Stabilization) as
authorized under sections 404 and 401 of the Clean Water Act. The USACE letter
dated July 22, 2016 verified that the activities are authorized and assigned Action No.
SPA-2012-00299-ABQ.

4.  Vicinity Map & Legal Description

Figure 1 below shows the location of the
project site. The site is located on Zone
Atlas Map M-21.
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Figure 1: Vicinity Map
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5. Planning History and Considerations

On February 3,1986 the Albuquerque City Council and the Board of Bernalillo County
Commissioners adopted the Facility Plan for Arroyos (CITY, 1986) which designated this portion
of the Tijeras Arroyo as a “Major Open Space Arroyo”. The portion of this property that is to be
dedicated to the City of Albuquerque was identified in the Development Agreement at the time
of annexation. Tract B of the Juan Tabo Hills West plat (see below) will be dedicated to the City
of Albuquerque, but the shotcrete does not follow the Tract B boundary, instead the shotcrete
follows the edge of the existing FEMA Floodway and the of Waters of the US.
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In 1990 Phase 2 of the Tijeras Arroyo Drainage Management Plan (Inc., 1990) included 4
potential arroyo treatment alternatives and recommended the Prudent Line (see Tract A above)

The report says that development should not be allowed beyond the Prudent Line unless lateral
migration is prevented by one of the other treatments.

In 2008 AMAFCA hired Resource Technologies Inc.to provide Investigation of the Lower Tijeras
Arroyo Flow Capacities (Resource Technologies, Inc., 2008) which determined a 500-year flow
rate for this stretch of the arroyo of 35,853 cfs for future developed conditions.
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The 2012 Flood Insurance Study by FEMA shows a 100-year flow rate of 18,065 cfs and a 500-
year flow rate of 30,500 cfs.

The current effective FEMA floodplains or based on information contained in a letter of map
revision dated February 1, 2013 that became effective June 17, 2013.

6. Design Procedure

The bank protection is located as close to the arroyo as possible without placing any fill in
FEMA'’s regulatory floodway and without any portion of the bank protection inside the
jurisdictional Waters of the United States. Dirt access ramps are provided from the top of the
shotcrete down into the arroyo at both the upstream and downstream ends of the shotcrete. The
upstream ramp is accessible via a driveway off of Rocky Top Drive.

The top of the bank protection is designed to be at or above the 100-year water surface
elevation, plus 2’ freeboard, plus superelevation where on the outside of a curve. As a check the
top of bank must also be above the water surface elevation for the 500-year design flow of
35,853 cfs for future developed conditions.

The bottom of the bank protection is designed to be at or below the scour depth elevation
calculated in accordance with AMAFCA’s Sediment Design Guide by Resource Consultants &
Engineers Inc. March 1994. Equation 3.90 accounts for flow impacting the bank protection at an
angle ().

Ys/Y1=(0.73 + 0.14  F) cos® + 4 F; 233 sin®

The HEC-RAS summary output tables that were sent to FEMA Aug. 25, 2016 as the bases for
the CLOMR Letter is in appendix 2 along with the Topo Work Maps. The results from HEC-RAS
were put into an Excel spreadsheet which was used to calculate the scour depth at each cross-
section for several different angles of impingement. The preliminary design that was provided
with the Preliminary Plat application to the DRB Feb 9, 2016 is in appendix 1. Scour, freeboard,
and super-elevation calculations are calculated below using the final version of HEC-RAS sent
to FEMA, with little to no change to the preliminary design that was submitted to the DRB at the
time of Preliminary Plat approval. The only significant change is at section 2.9 where FEMA
required that the extra sections that were added to model the Kirtland AFB fence be removed,
so the final version of the HEC-RAS shows the 100-year water surface elevation 2.94’ lower at
the downstream end.
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Hydraulic results from CLOMR August 2016

Wall 0°-15" to Flow

Wall 15°-30° to Flow

Wall Perpendicular to Flow

Wall 30°-45° to Flow

0’ Toe of 15° Toe of 30° Toe of 90° 45° Toe of

Super Top of | Scour  Shot- Total | Scour Shot- Total |Scour Shot- Total Scour  Toe of Total Scour  Shot- Total

River Sta Q Total Min Ch El W.S. Elev Froude # XS Vel Total Depth Top Width Radius Elevation Shot-Crete] Depth  Crete  height | Depth Crete  height |Depth Crete height | Depth Shot-Crete  height Depth  Crete height

(cfs) (ft) (ft) (ft/s) (ft) (ft) () (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (f) (ft) (ft) ] (ft) () (i) (ft)
30 18065  5438.86 5446.45 0.57 6.77 4.98 53529 n/a 0 5448.45| 435 543451 13.94] 8.49 5430.37 18.08] 12.04 5426.82 2163 1655  5422.31 26.14] 1477 5424.09 24.36
22 18065  5431.77 5443.12 0.95 8.82 4.44 46147 n/a 0 544512 5.00 542677 18.35| 9.36 5422.41 22.71| 13.06 5418.71 26.41] 17.46  5414.31 30.81] 15.89 5415.88 29.24
20 18065  5429.70 5440.76 0.98 10.29 5.18 55719  nla 0 5442.76| 597 5423.73 19.03] 11.10 5418.60 24.16| 1546 5414.24 28.52| 20.58  5409.12 33.64| 18.78 5410.92 31.84
15 18065  5425.70 5436.08 0.94 8.39 3.69 583.91 510.00 2.50 5440.58| 4.13 542157 19.01] 7.73 5417.97 22.62| 10.81 5414.89 25.69] 1446  5411.24 29.34] 13.14 5412.56 28.03
10 18085  5421.70 5430.64 1.01 7.99 3.39 667.00 510.00 2.59 543523f 4.00 5417.70 17.53] 7.38 5414.32 20.92| 1026 5411.44 23.80] 1360  5408.10 27.14] 12.45 5409.25 25.98
8 18065  5415.70 5421.51 0.99 10.27 4.13 42624 nla 0 5423.51] 4.80 5410.90 12.61|  8.90 5406.80  16.71| 12.39 5403.31 20.20| 16.47  5399.23 24.28] 15.03 5400.67 22.84
6 18065 5411.25 5418.21 1.00 10.11 3.80 47015 n/a 0 5420.21 45 5 IIBAY] 8.23 5403.02 17.19] 11.45 5399.80 2041 1520  5396.05 24.16] 13.89 5397.36 22.85
5 18065  5406.41 5411.79 0.83 9.73 4.26 43554  n/a 0 5413.79] 4.40 5402.01 11.78]  8.40 5398.01 15.78] 11.82 5394.59 19.20| 16.02  5390.39 23.40] 14.44 539197 21.82
4 18065  5398.00 5404.92 1.00 13.20 5.39 25380 n/a 0 5406.92| NG 533Ipel iGi23] 11.68 5386.32 20.60] 16.24 5381.76 2516 2156 5376.44 30.48] 19.70 5378.30 28.62
35 18065 5392.06 5399.74 0.81 10.22 4.93 358.38 n/a 0 5401.74] 5.02 5387.04 14.70] 9.62 5382.44  19.30| 13.55 5378.51 23.23| 1840  5373.66 28.08] 16.56 5375.50 26.24
3 18065  5385.92 5393.53 1.00 13.02 5.26 263.71 n/a 0 5395.53 | NGHEINE AIEE| 11.39 5374.53 21.00] 15.85 5370.07 2546| 21.04  5364.88 30.65| 19.23 5366.69 28.84
29 18065 5378.85 5389.00 0.73 10.46 6.38 1326.78 n/a 0 5391.00| NGNS ). e 11.90 5366.95 24.05| 16.83 5362.02 28.98] 23.00  5355.85 35.15] 20.62 5358.23 32.77
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1. CONCEPTUAL DESIGN IS BASED ON HEC-RES MODEL OF REVISED FEMA FLOOD PLAINS FOR THIS PROECT
WTH FLOW RATES: FEMA Q = 18,065 cfs, FEMA Q = 30,500 cfs AND FUTURE @ = 35853 cfs.

2. CURRENT EFFECTIVE FEMA FLOOD PLAINS ARE BASED ON A INFORMATION CONTAINED IN A LETTER OF
MAP REVISION, LOMR, DATED FEB. 1, 2013 THAT BECAME EFFECTIVE JUNE 17, 2013

J. THE BANK PROTECTION IS LOCATED AS CLOSE TO THE ARROYQ AS POSSIBLE WMITHOUT PLACING ANY FILL
W FEMA'S REGULATORY FLOGDWAY AND WITHOUT ANY OF THE BANK PROTECTION INSIDE THE TIERAS
ARROYO JURISDICTIONAL WATERS OF THE UMTED STATES.
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f 4. THE LOCATION OF THE WATERS OF THE UMITED STATES ARE FROM A DELWEATION REPORT BY
'
1
1
t

5430+

542383

54801

5426.74

ECOSYSTEM MANAGEMENT WC. FEB. 2014 AS SUBMITTED TO THE CORPS OF ENGINEERS FOR APPROVED
RISDICTIONAL DETERMINATION MARCH 7, 2014,

5. THE 500 YR WATER SURFACE ELEVATIONS SHOMN IN THE PROFLE ARE BASED ON THE FUTURE FLOW OF
35,853 cfs FOR DESIGN.

6. CONCEPTUAL SCOUR DEPTHS ARE CALCULATED IN ACCORDANCE WITH AMAFCA'S EROSION DESIGN GUIDE
BY RESOURCE CONSULTANTS & ENGINEERS, INC. MARCH 1994,
EQUATION (390) ¥s/ Y = (0.73 + .14 n Frilcos 6 + 4Fra3isin 8
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. CHANNEL ELEVATION

54601

100 YR. WATER SURFACE ELEVATION

GRADE FINGE ELEV.

544174

GRADE HINGE ELEV

GRADE HINGE ELEV = 5418.89
ELEV.

| PV STA. 4749105

ELEV.= 5436.87

PU_STA. 41+

GRADE HINGE ELEV = 5417 49

ELEV.= 5432 99

S4401

e ——————— e —(9)

STA. J2+3869
STA. J6+30
| _PW STA J39+2

54301

———,—————— e — )
e — - — (3

STA._26+05

SIA. 26467
SIA. 27408

sez0k LEGEND

TOP OF SHOICRETE
100 YR. WATER SURFACE ELEVAION

STA._ 23+45

500 YR. WATER SURFACE ELEVATION

STA_19+00.00

MIN. CHANNEL ELEVATION

————————— LIMITS 100 YEAR FLOOD PLAIN

——  m— e —— = LIMITS 500 YEAR FLOOD PLAIN

- — == —  —  —  —  UMITS OF FLOODKAY
LMITS AD ZONE

54104

--_--_--_--_--__-_--_--_--_%

‘ STA. 22+00

STA. 13435
!_ PV STA. 21426.90

PV STA._ 10400

54001

-

]

I —

BANK PROTECTION WITH IMPINGING
FLOW ANGLE OF = 30" TO 45°

BANK PROTECTION WITH IMPINGNG
FLOW ANGLE OF = J0° TO 15"

BANK PROTECTION WITH IMPINGNG

B A

2
[—
a1 \ ‘

BANK PROTECTION WTH PARALLEL FLOW

EXISTNG SOIL CEMENT BANK PROTECTION

GRADE HINGE LINE—
TOE OF SHOTCRETE ——
GRADE HINGE LINE—

MITIGATION 0.5 oc SWQ POND

GRADE HINGE LINE-
T0E OF SHOICRETE ——
TOE OF SHOTCRETE

PERERNS RN

1+, 'a’ - — i —— T — — — . —— W S———
EEV= 5443712
o .

SUAN TABO HILLS ESTATES - OCTOBER 2015

§§ PRELIMINARY
5 TZ/ERAS ARROYO BANK PROTECTION

0.76

413,76

5407.22

5401.54
5404.92

= 5405692

:

5J90.57

5371.35

-
500 YR, WS, ELEV.= 5441.71

S ELEV.:

BOARD ELEV.=

1426,90.

CONSULTING ENGINEERS

BOART BEV=382344 " T~ T Tttt Tt/ 7

g MARK GOODWIN & ASSOCIATES, P.A.

:IEE : P.0. BOX 90606
S8 ALBUQUERQUE, NEW MEXICO 87199
4 (505)828—2200, FAX (505)797-9539
m Designed:  JOH Drown:  ACH Checked: OMG
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M. CHANNEL ELEV.= 5378.850
GRADE HINGE ELEV.= 5377.85

TOE OF SC. E1EV.
MIN. CHANNEL ELEV.= 5398.00

GRADE HINGE ELEV.= 5397.07

TOE OF SC. ELEV.
500 YR. WS, ELEV.= 5420.15

MIN. CHANNEL E1EV.= 5411.25

MIN. CHANNEL ELEV = 5429.70

TOE OF SC. ELEV.= 5402.95
TOP OF SC. ELEV.= 542595
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TOP OF SC. ELEV.= 5393.35
GRADE HINGE ELEV.= 5410.45
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TOP OF SC. ELEV.= 5406.56
TP OF SC ELEV.= 5412.57
TOE OF SC. ELEV.= 5388.30
TOP OF SC. ELEV.= 5420.30
100 YR. WS, ELEV.= 541818

%
:
-
!

500 YR WS, ELEV.
STA.=25+37.11
100 YR. WS. ELEV.
500 YR, W.S. ELEV.
STA.=30+64.09

~ "FREE BOARD E{EV.

TA.=49+79.19

STA:
STA.=42474 46 UG IR -
" “FREE BOARD ELEV= 543325

100 YR. W.

CSARISING

STA=37480.52
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