CITY OF ALBUQUERQUE

ALBUQUERQUE, NEW A'ZXICO

INTER-OFFICE CORRESPONDENCE January 6, 1984 REF. NO.

T0:
FROM:
SUBJECT:

Fred Aquirre, Civil Engineer/Hydrology / /"/
Jim Fink, Planning & Programming Hydrolugist//ff"!;
EMBUDO HILLS CHANNEL Yz

My biggest concern with the proposed diversion channel configurations that
Bohannan,Huston proposed is that it is undesirable to have sheet flows en-
tering the concrete lined channels. These fl ws have the potential to
start paralleling the edge of the concrete section and eventually under-
mining the channel.
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‘ BOHANNAN-HUS.

778-4491
9887671

4175 CARLISLE BLVD . N E. ALBUQUERQUE. NEW MEXICO 87107 (505) 681-2000

6713 VISCOUNT BLVD.. EL PASO. TEXAS 79925 19151
330 GARFIELD SANTA FE. NEW MEXICO 87301 (50%5)

December 19, 1983

Mr. Fred Haas

Design Engineer

MSM-SP Group

2601 wwyoming bivd,, NE
Albuguerque, Nii 87112

Dear Frad.

The purposs of this letter is 0 expres our understanding of some of the
commants contained in the Embudo Hills Drainege exhibit submitted to Fred Aquirre
on December 13, 1383, /s was agroed upon at the meeting of October 31, 1883, the
entire internal storm drain system will be designed by Bohannan-riuston, Inc, As a part
of this design, the necesssry diversion berms and inlet structure 1o the storm drein on
tha northern boundary of the development will also be done by Bohannan-iuston, Inc.
vée will also design the upland dJiversici channsi on the southeast boundary of the

praperty.

rowever, It is not our understanding, nor our intantion to design any diversion
facilities which may be required to divert any uplend flows from that portion of land
immedistely esst of the American Service Corporation Developmeri. The anly off-
site fiows we are intercepting are those which ae collectad at the upstream terminus
of the storm drain and the flows which enter the upland diversion channel.

It is also 0= understanding that the deslqn of any facilities required to convey
sunoff across (ralnage easements butween streets will be the responsibility of the
Asnarican Service Corporation’s consultant.

i you have any questions, please contact ivarlin Larson or ime.

Sincerely yours,
= g A - a /
}/lr/ '21‘-1:* /I.--——z- - //J /r_;{f_.' .
wichial Emary, P.E. Ve
Vice President
cc. Mr. flon Brown i

wir. Steva Tomita

1ar. Fred Aquirre j
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I, BRIAN G. BURNETT, a New Mexico Registered Professic 1al Engineer in Civil
Engineering, certify that the accompanying report was prepared by me, or under my
direction, and is true and correct to the best of my knowledge and belief.

Brian G. Burnett, P.E. Date
N.M.P.E, No. 8541




DESIGN REPORT
FOR
EMBUDO HILLS UPLAND DIVERSION CHANNEL

PREPARED FOR:
SPROUL ENTERPRISES

P.0. BOX 25485
ALBUQUERQUE, NEW MEXICO 87125

PREPARED BY:
BOHANNAN—HUSTON, INC.

4125 CARLISLE BOULEVARD N.E.
ALBUQUERQUE, NEW MEXICO 87107

JANUARY, 1984




TABLES OF CONTENTS

PURPOSE AND SCCPE

PROJECT LOCATION AND DESCRIPTION
HYDROLOGY

SOILS INVESTIGATION

DIVERSION CHANNEL CHARACTERISTICS
HYDRAULIC DESIGN

MISCELLANEOUS ITEMS

FiGURES

PROJECT AREA

EARTHEN DIVERSION BERM CROSS SECTIONS

RIPRAP SIZING CHART

CONCRETE DIVERSION BERM CROSS SECTIONS
ENERGY/MOMENTUM BALANCE EQUATIONS —SCS TECHNICAL
RELEASE NO. 25

APPENDIX

SEISMIC REFRACTION SURVEY REPORT

SUMMARY OF SOIL INVESTIGATICNS IN FIELD
BOHANNAN—HUSTON, INC. LETTER TO CITY REGARDING RELOCA-
TION OF DEMARCATION LIME

'CITCH' COMPUTER OUTPUT FOR UPPER TRANSITION
'DITCH’ COMPUTER QUTPUT FOR CONFLUENCE DESIGN
‘MOMENTUM' COMPUTER OUTPUT

COMPUTATIONS — MOMENTUM BALANCE CHECK
SUPERELEVATION CHECK

'DITCH' COMPUTER OUTPUT — WATER SURFACE PROFILE
EROSION CONTROL PLAN

EXPANSION JOINT CALCULATIONS

POCKET

EMBUDO HILLS DEVELOPED DRAINAGE RATES




PURPOSE AND SCOPE

The purpose of this report is to present supporting analysis and assumptions for
the design of the Embudo Hills Upland Diversion Channel. Topics discussed are
broken down in the following outline:

I PROJECT LOCATION AND DESCRIPTION
. HYDROLOGY
A.  Review of Embudo Hills Drainage Master Plan
B. Location of Small Diversion Berm
G: Topographic Information
ill. SOILS INVESTIGATION
A.  Seismic Refraction Survey Report
B. Field Observations and Testing
C. Plot of Rock Profile
. DIVERSION CHANNEL CHARACTERISTICS
A.  Earthen Diversion Berm
1. Typical cross sections
2. Flow depths and velocities
3. Riprap sizing
4.  Centerline location
B. Concrete Diversion Channel
1. Flow depths and velocities
2, Superelevation and freeboard
31 Typical cross sections
o) 4, Centerline location
V. HYDRAULIC DESIGN
A. Upper Transition (earthen diversion to concrete diversion)
1. Sediment considerations
2: Hydraulic jump potential
= 3. Bank protection
B. Concrete Confluence (at existing Upper Lomas Channel)
Confluence angle
Transition length and bottom width of diversion channei
Flow rate combinations and design guidelines
Momentum balance check
Superelevation
I Wave propagation
C.  Water Surface Profile

i
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Vi. MISCELLANEOUS ITEMS

A,

B
C.
D.
E
F.
G

Utility Conflicts

Maintenance and Access

Erosion Control

Limits of Construction

Introduction of Off-Site Flows

Joint Details/Expansion Joint

Impacts of Diversion Channel on American Services Subdivision




I. PROJECT LOCATION AND DESCRIPTION

The Embudo Hills Upland Diversion Channel is located in northeast Albuguerque
adjacent to the Sandia Mountain foothills. Figure 1 identifies the project area. The
diversion channel is one element of a comprehensive drainage management plan for the
Embudo Hills Subdivision.

The diversion facility will consist of a concrete channel and earthen berm. Its
primary purpose is to divert upland runoff around the proposed subdivision and inwo
the Upper Lomas Channel. Runof’ is then conveyed westward to the Lomas Desalt-
ing Basin. From the basin. storm waters eventually discharge into the Tijeras Arroyo
via the Lomas and Tramway Channels,

Il. HYDROLOGY
A. Review of Drainage Master Plan
Peak flow rate information for the basins impacting the diversion facility is

contained in the “Drainage Master Plan for Embudo Hills,” by Bohannan—Huston, Inc.
This report was published in March, 1981,

Contained in the rear pocket is a plate indicating the developed condition
flow rates. The peak flow rate at the concrete confluencs is 1698 cfs.

As outlined on the drainage plate, Basins U3 and U4 generate a combined
flow rate of 448 cfs. By proportioning the total flow rate based on watershed size,

Basin U3 generates approximately 115 cfsand Basin U4 generates approximately 333 cfs.

For design purposes, the following flow rates will be utilized:

Upper Lomas Channel: 1214 cfs’
Embudo Hills Diversion

Channel —
Sta 4+00 to 9+00: 484 cfs
Sta 9+00 to 14+00: 18 cfs
Sta 14+00 to 27+50; 130 cfs

Concrete Confluence: 1698 cfs £




B. Small Diversion Berm

One of the important elements of the management plan is the construction
of a small Jiversion berm which will be constructed on City Open Space at approxi-
mately Station 21400, just east of the larger, earthen diversion berm. The purpose of
this berm is to insure that one of the flow paths in Basin U4 does not run along the
demarcation 'ine between Stations 14+00 and 21+00. The topographic information
on the Master Drainage Plate (in rear pocket) clearly indicates that there is a potential
for this flow path to run along the demarcation line beginning at Station 21+00. The
berm will be 3 feet high with 5:1 side slopes.

C. Topographic Information

Topographic information at a 1''=50' scale was obtained from aerial recon-
naissance and plane table surveys.




11l. SOILS INVESTIGATION
A. Seismic Refraction Survey

In October, 1982, the firm of Sergent, Hauskins, and Beckwith (SH&B) con-
ducted a seismic refraction survey for the centerline of the diversion channel, Basic-
ally, the report attempted to identify the depth at which rock outcrops would be
ancountered during excavation. Appendix 1 contains a copy of the report. The princi-
pal findings of the study are as follows:

1. The alignment of the proposed drainage channel is underlain by gran-
ite bedrock with a veneer of alluvial soils.
2. The bedrock appears weathered, with the upper portion approaching

soil in consistency.

The calculated depth to competent rock was quite variable, indicating

a highly erratic bedrock surfaca. -

4, The alluvial soils and the upper, highly weatered, portion of the bed-
rock exhibited seismic velocities ranging to 2,500 feet per second and
are expected to be readily excavated with conventional earth moving
equipment.

w

B. Field Observations and Testing

A back hoe was used to excavate material at various stations in an effort to
verify the soil investigation prepared by SH&B. In general, it was observed that mater-
ials with associated wave velocities of 2,500 fps, or less, could be excavated by the
equipment. However, materials with wave velocities greater than the 2,500 fps thresh-
old proved much more difficult to excavatc. Appendix 2 contains a summary of the
field observations.

-~ Plot of Rock Profile

Based on the SH&B report and field measurements, a profile was drawn on
the diversion channel profile 1o identify the depth of material that can be excavated
using conventional earth moving equipment. Removal of material below this profile
would probably require blasting.
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IV. DIVERSION CHANNEL CHARACTERISTICS

Zarthen Diversion Berm

3.

Typical cross sections

Figure 2 indicates the typical cross sections for the earthen
diversion berm. The basic elements of these cross sections have been
reviewed and approved by both the City Hydrology Section and the
Parks and Recreation Department.

Flow depths and velocities

The diversion berm is located between Stations 14400 and
27450, Based on the proposed channel slopes, Mannings Equation
was utilized to compute ‘low depths and velocities for the various
reaches, A Manning's ‘n’ value of/0 30 was used, Following is a
summary of the computations:

100-Year 100-Year

End Flow Flow

Station Slope Depth (ft) Vdocl% (fps) :
I+25 0.06°0 /- 35 A v )
/B +00 o.08/2 /30 /0.2 |{ g 2P
2/ 00 O. 0767 /.30 /0.3
23 £00 0. O4 S /- 40 & : )
27,«50 o.efo /.'?0 %.a (f,.ym 2a

Riprap sizing

Due to the relatively low flow velocities in the upper reach
of the diversion berm, no riprap pro ction has been proposed be-
tween Stations 23+00 and 27+30. Figure 2a depicts the typical cross
section for this reach.

Channel slopes between Stations 14+00 and 23+00 range from
0.045 1o 0.092. Due to the incresse in flow velocities along this
reach, riprap protection was selected to minimize erosion along the
side slope and toe of berm. Figure 2b indicates a typical cross
section utilizing the riprap.

Riprap was sized using information contained in the “Design
of Stable Channels with Flexible Linings,” published by the U.S.
Department of Transportation. Figure 3 contains a chart which can
be used to select the Dgg material size based on flow depth and




channel slope. The filter blanket consists of pit-run gravel with
average size of 5/8". The thickness of the riprap was computed
as 1.6 times the Dgp size, while the thickness of the filter material
was computed as 0.75 times the Dg size. Embedment configura-
tion was based on information contained in the AMAFCA publica-
tion entitled, “Design Guide for Riprap Lined Flood Control
Channels,”

Centerline location

In January, 1983, Bohannan—Huston, Inc. approached the
City and EPC to relocate the demarcation line which separates the
Embudo Hills Subdivision from City Open Space. Appendix 3 con-
tains a letter which outlines the key reasons for the request.

Once the new demarcation line wagestablished, the centerline
of the civersion channel was placed zaf’?;z from the line. This
allowed for the design of a 4-foot high diversion with 5:1 side
slopes. The advantage of the shallow side slopes is that they mini-
mize the visual impact of the facility on City Open Space.

Concrete Diversion Channel

1. Flow depths and velocities

The concrete diversion channel extends from the upper
Lomas Channel confluence at Station 3+50 to Station 14+00.
Based on Manning’s Equation, the channel flow depths and veloci-
ties are as follows:

Station Station Flow Flow Super-

Start End Slope Depth , Velocity elevation Freeboard
3195 eroo .0826 Z./4 3147 [fol, 3o/’
Gtoo Gt50 o852 [89° 3772 [ 35 3./7°,
6+50 Ttoo .afsz /.57 3585 (.57 304
7400 7+50 0852 138" 34907 /48, 294"
7r50 Btoo .0852 (20° 32.43 [ _53’ 286
B+o0 L0425 /»‘,r!é’ loe’ Z 73
3 /2100 0425 [ 4 ' 273

[2tC0 Jtoo 060 [27° - 2.76




2.

Superelevation and freeboard

Superelevation was compula% uti:izing the aqu:tiun:

—
Freeboard was computed utilizing the equation:

2+ 0025 VD

Typical cross sections

Typical cross sections for the concrete diversion channel are
shown in Figure 4. Per DPM 22.8 D., the channel thickness will be
B" in reaches with velocities exceeding 30 f.p.s.

Centerline location

The centerline location was matched to the 25-foot offset
from the demarcation line established for the earthen diversion
herm. The distance permits the construction of a 12-foot main-
tenance road on thc west side of the channel (Section VI B).




V. HYDRAULIC DESIGN

A. Upper Transition (Earthen Diversion to Concrete Diversion)

1. Sediment considerations

One method of designing the transition from the earthen cross

- section to the concrete Cross section was to create a sediment pool"
immediately upstream of the concrete section. This would allow sedi-
ment to drop out and the water surface to reach the required enargy
grade line for conveyance down the concrete channel. To be effective,
this method requires frequent maintenance of the “sediment pool”.
In an effort to minimize maintenance of this area, an alternate design
was selected. This approach attempts 10 accelerate the runoff through
the transition and into the concrete channel. And any sediment con-
veyed in the concrete channels will be dropped out of the system at the
Lomas Basin.

A 5-foot concrete cutoff wall will be provi
oncrete section.

ded along with riprap

bank protection upstream of thec

2. Hydraulic jump potential

ram entitled “D|TCH** was used to analyze the

A computer prog
en channel to

potential of a hydraulic jump at the transition from earth
concrete channel. This program was developed by Bohannan—Huston,
Inc. to compute flow characteristics for trapezoidal sections. Appendix
4 contains the cross sections and data used in the program. The com-

ter output is also included. The high Froude numbers (>2.0) indi-
jump occurring at the transition is
this location, the berm and

pu
cate that the potential of 8 hydraulic
Due to the depth of runoff at

very small.
d to 5 feet.

concrete channel freeboard was increase

3. Bank protection

Using Figure 3, a riprap Dgg size of 2.0 feet was selected. As
outlined in Section 1V A.3., the riprap layer is 3.0 feet thick along with
a filter material thickness of 1.5 feet. The construction plan detail for
the transition indicates the limits of bank protectinn.




B. Concrete Confluence (at existing Upper Lomas Channel)

1.

Confluence angle

The Corps of Engineers manual entitled Hydraulic Design of
Flood Control Channels states that confluence angle (or angle of junc-
tion intersection) “should be preferably zero, but not greater than 12
degrees”. The confluence angle for this project is appro mately 3°
which is well below the 12° standard established by the Corps.

Transition length and bottom width of diversion channel.

The transition length from a 10-foot bottom, 2:1 side slope
channel to a 4-foot bottom, 1.5:1 channel is 150 feet. The hydraulic
analysis of this transition is outlined in the next sections. A 4-foot
bottom width was selected to permit small earth moving equipment
some mobility if removal of sadiment is required. (It should be noted
that bottom widths less than 4 feet will meet the necessary hydraulic
conditions; however, the 4-foot width was selected to address mainte-
nance concerns).

Flow rate combinations and design guidelines

Section 22.4 of the DPM lists the following criteria for combin-
ing flows when the side inlet flow is in excess of 25% of the main
channel flow:

a. Velocity head for flows from both chan = within one
foot of each other for the 10-year and 100-year design discharges and
the four combinations of side inlet and main channel flows which
result.

b. The depth of flow for the side inlet and the main channel
must be matched within 20% for both the 10-year and the 100-year
design discharges and the four combinations of side inlet and main
channel flows which result.

C. The centerline radius of the side channel may not be less
than the quantity (QV/100) in feet.

d. Energy and momentum balance type eguations must be
provided to support all designs involving side channels.




Channel

Upper
Lomas
Embudo
Diversion

The program DITCH was used to compute flow depths and veloc-
ities for the side and main channels, For reference, Station 13+50 was
used to obtain values in the Upper Lomas Channel, and Station 5+100
was used to obtain values in the diversion channel. The following table
summarizes useful data;

Flow Rate (cfs) Velocity (fps)  Depth (ft}  Velocity Head (ft)
10 100

10" 100 10 100 10 100
798 1214 354 399 1.78 227 195 247
318 484 300 325 164 209 140 16.40

*10-year flows = 657 x (100-year flows)
Appendix 5 contains output from the program.

As indicated in the table, criteria A cannot be met in any case.
This is primarily due to extremely high velocities encountered in the
Upper Lomas Channel. This particular criteria is extremely difficuit to
meet since the slope and configuration of the Upper Lomas Channel
cannot be changed. Based on the fact that other criteria is more closely
matched and that the momentum balance is satisfactory, we feel that
the hydraulic performance of the confluence is acceptable even though
criteria A is not met.

The flow depths for the 10-year and 100-year design discharges
do match within 20%. The other flow combinations (100-yr.-10-yr.,
10-yr.-100-yr., 0-100-yr.,100-yr.-0) were investigated; however, the
flow depths do not meet the 20% criteria. The impacts on the channel
from flow combinations listed above are discussed in a later section.

The centerline radius of the side channel is greater than (QV/100
in feet), therefore criteria C is met. Criteria D is discussed in the next
section,




Momentum balance check

An energy and momentum balance equation was used to ana-
lyze the confluence. The equation which seemed rnost appiicahie
is as follows:

@ cosw 4% + 2“//(@/)(%4 3@; cdeg 7}2@5{“‘9’

FA: z
- '/"%E_é/x_g/f;- LA — e Bln’i
27 5// e TR 22 LB

The equation is presented in detail on Page 5-13 of Technical
Release No. 25—Design of Open Channels by the Soil Conservation
Service, and has been included as Figure 5.

Obviously, the above equation is quite cumbersome due to
the many terms. Therefore, a computer program entitled MOMEN-
TUM was used to simplify computations. The program produces a
rating curve for different flow depths given a specific flow rate.
The right-hand column of the output (Appendix 6) represents the

momentum term of the equation. For a trapezoidal channel, the
following equations apply:

/\73 @' cos%, ﬁ/}éf%gfwi

~

Z 4
4 ?ﬁ/’ 502
- 13




Appendix 7 contains computations using the momentum bal-
ance equation. By utilizing values from the DITCH program, a
“first guess” was substituted into the equation for the 100-year
case. A 12% difference was achieved on this first attempt. Com-
putations are included which zero-in on the terms which baiance
the equation. The most important term of this final check is that
the Froude numbers are greater than 1.3. For the final case, the
conditions produce a Froude number of greater than 1.3 indicating
that there is sufficient momentum from tne two converging chan-
nels to push the water into the main, downstream channel and that
a hydraulic pump is not likely to occur This same method was
used for three other casescombining the 10- and 100-year flow rates.

Superelevation
Superelevation was computed for the curved portion of the

concrete diversion channel. In an effort to minimize the efforts of
oscillating waves in the channel, superelevation was provided on the

inside of the channrl, as well. Instead of extending the slope paving
up this additional height, concrete blocks were used. See Section
IV B.1. for superelevation values. Calculations are included in
Appendix B.

W= ve propagation

The occurrence of standing waves in the channel is most like-
ly to occur during conditions when high flows occur in the converg-
ing channel with litile, or no, flow in the main channel. Several

equations from Henderson's, Open Channel Flow, were used to
investigate the potential and magnitude of the waves. These equa-

tions take the form:
7an

Fon (4 ©)
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C.

Calculations indicated that for the case of the 100-year flow
in the Embudo Channel and O flow in the Upper Lomas Channel,
wave could occur with total height of the water surface ranging
from 6 to 8.5 feet, indicating that the waves will not be contained
within the channel downstream of the confluence. Therefore, a
splitter wall was included to minimize the occurr 'nce of the stand-
ing waves.

Water Surface Profile
The DITCH program was used to establish the water surface profile

for the channel. One set of the construction plan. has been marked show-
ing the water surface profile. Computer outp:*2 s included in Appendix 9.




VI. WMISCELLANEOUS ITEMS
A. Utility Conflicts

A 16" concrete transmission line crosses beneath the diversion chan-
nel at approximately Station 10+75. As indicated on the profile sheets, the
line is about 10 feet below the channel invert at that point.

B. Maintenance and access

A maintenance road is proposed for the west side of the concrete
channel, The width of the road is 15 feet, as stated in the DPM. Access 10
the maintenance road will be from the 20-foot waterline easement which
runs westward from Monte Largo Drive. It is proposed that the 5:1 side
siope along the earthen diversion berm be utilized as the maintenance road
for this reach of the channel.

C. Erosion Control

Rex A. Funk, of City Parks and Recreation, was contacted for assis-
tance in establishing an erosion control plan for areas disturbed during con-
struction. The vegetative mix outlined in Appendix 10 has been used on
areas in the Elena Gallegos Grant and in several City Parks located in the
Sandia Mountain Foothills.

D. Limits of Construction

In an effort to minimize grading or. City Open Space, limits of con-
struction have been outlined on the plans. The boundaries represent the area
in which the contractor is authorized to grade. All other areas are off-
limits,




Introduction of Off-Site Flows

Several well-defined arroyos impact the concrete diversion channel.
At these locations, side inlets are placed in the channel.

Joint Details/Expansion Joint

Joint details, established by the City Hydrology Section, will be
used. The joints are similar to those used on the Pino—Beta Channel
Project. Expansion joint calculations are included in Appendix 11.
Two joints have been included to meet i-2 3" requirement.

Impacts of Diversion Channel on American Services Subdivision
The berm and channel will impact gradingin the proposed American

Services Subdivision. Throughout the design phase, iose coordination has
been carried out with the developer’s engineer.
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l SERGENT. HAUSK'NS & BECKWITH ) CONBULTING GEOTECHNICAL ENGINEERS

| APPLIED SOIL MECHANICS © ENGINEERING GEOLOGY ® WATERIALS ENGINEERING

B DWAINE BERGEINT. P.E JOHM B HAUBKING, P.E SEORGE W BECHWITH, F.E. ROBIAT D. BOOTH. P E
MORMEN W WETE, P.E DALE V. BEDEINROF, P.E MOSEAY R ROONE. P L ROBEAT W. CROSSLEY. P E
WAYNE A ERICSON, P K WOBERT L FALWV DONALD 8, METIGEA, F.O RALPH [ WEERS. P G

’ DONALD L. CURSAN, P.E. ALLOM C OWEN, JR.PE

October 26, 1982

Bohannan-Huston, Inc. SHB Job No. EB2-1103
4125 Carlisle Boulevard, N.E.
Albuquerque, New Mexico 87107

Attention: David M. Y. Millikan,

Re: Upland Drainage Channel
at Embudo Hills
Albuquerque, New Mexico

Gentlemen:

Our Seismic Refraction Survey Report on the referenced proj-
ect is herewith submitted. The report presents the acgquired
seismic refraction data as well as our interpretation and
evaluation of the relative ease of excavation of the subsur-
face mater:ials.

Should any questions arise concerning this report, we would
be pleased to discuss them with you.

Respectfully submitted,
Sergert, Hauskins & Beckwith Engineers
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Copies: Addressee (4)

REPLY TO: 4700 LINCOLN ROAD. N.E.. ALBUQUERQUE. NEW MEXICO 87109

PHOLNIX ALBUQUERQUE BANTA FL BALT LAKE CITY
(802) 272.8848 (805 B84.0930 (3503) 471-7838 18011 3663411
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upland Drainage Channel
at Embudo Hills

Albuguergue, New Mexico

SHB Job No. EB2-1103

1. INTRODUCTION

This report presents the results cf surface seismic
refrac:ion surveys performed along the alignment of the
proposed Upland Drainage Channel. These surveys were
performed to determine the compressional wave velocities
and depths to velocity interfaces of the near-surface
geologic materials which would be excavated during con-
gtruction of the drainage channel. The compressional
wave velocity is an indirect measurement of the density
of a material. Accordingly, the compressional wave
velocity can be used to differentiate between soil and
rock in the subsurface. Further, the ha-dness, degree
of fracturing and amount of weathering or decomposition
of rock, which generally control the excavatability of
the rock, also are reflected by the compressional wave
velocity.

The proposed drainage channel is to divert surface
runoff around the proposed Embudo Hills residential
development located east of Lomas Boulevaid and Tramay
Boulevard. The drainage channel is to have a total
length on the order of 2,200 feet and will discharge
into the existing Upper Lomas Channel. The alignment
of the drainage channel was staked in the field by
Bohannan-Huston, Inc. It is understood that maximum
cuts on the order of 10 fret will be required for
construction of the channel.

-.--.-.-.-.-\-.-.&-q-,q-,

SERGENT, HAUSKINS & BECKWITH

' B ComsuLTING BEOTIEHAICAL EneINTERS

e i + A BUOUL ROV + Basta PR + ALY LA TITY




Upland Drainage Channel
at Embudo Hills

Albuguergue, New Mexico

SHB Job No. E82-1103

2.

3.1

FIELD INVESTIGATION

A total of 20 seismic refraction surveys were performed
along the proposed drainage channel alignment. The sur-
veys were generally performed at 100 foot intervals.

The surveys were performed utilizing a Nimbus Model
ES-1200 Signal Enhancement Seismograph. An eight pound
sledge hammer striking a metal plate was used for gen-
eration of compressional waves. Maximum total geophone
spread lengths of 50 feet were used, with geophones
spaced at 5 and 10 foot intervals along the spread.
Plots of the distance from the impact point to the
recording geophone versus travel time of the compression
wave for each survey are presented in Appendix A.

INTERPRETATION & EVALUATION OF RESULTS

Seismic Refraction Surveys

The results of the seismic surveys indicate there are
from one to three layers of materials with significantly
differing velocities within the depth of concern for
the proposed construction. Established eguations for
analysis of refraction survey data enable calculation of
approximate depths of these layers based on the change
of slcpe of the distance versus travel time plots for
the surveys. These equations make the following assump-
tions: (1) each layer is isotropic, (2) propogation of

SERGENT, HAUSKINS & BECKWITH
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Upland Drainage Channel
at Embudo Hills

Albuquerque, New Mexico

SHB Job No. EB2-1103

waves in the subsurface materials can be described by
stzaight line rays, (3) velocities increase with depth,
and (4) the contact of the layers is horizontal. These
assumptions are considered to be generally valid for the
geologic conditions along the proposed drainage channel.
Table 1, included in Appendix A, presents a summary of
the velocities measured and the depth calculated for the
layers encountered in the seismic surveys.

Based on the refraction survey data, as well as observed
field conditions, the alignment of the proposed drainage
channel is underlain by granitic bedrock with a veneer
of alluvial soils. The bedrock appears weathered, with
the upper portion approaching soil in consistency. The
calculated depth to competent rock was quite variable,
indicating a highly erratic bedrock surface.

The alluvial soils and the upper, highly weathered,
portion of the bedrock exhibited geismic velocities
ranging to 2,500 feet per gecond and are expected to be
readily excavated with conventional earthmoving equip-
ment. The thickness of the first layer ranged to 15
feet, but generally was on the order of 2 to 4 feet
thick. The underlying materials became more competent
vith depth. Between stations 1+00 and 7400, 13+00 and
16+00, and 19+00 and 21+00, the underlying materials to
depths of 20 feet or more had seismic velocities in the
range of 3,000 to 4,600 feet per second. pased on charts
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I vpland Drainage Channel
at Embudo Hills

I* Albuguerque, New Mexico
SHB Job No. E82-1103

aterpillar Tcactor Company*, excavation

be accomplished by ripping with
a D-B tractor or equivalent utilizing a single shank
ripper. Materials exhibiting seismic velocities in
excess of 5,000 feet per second were encountered between
stations 8+00 and 12400, and stations 17400 and 19+00
and at station 22+00. calculated depth to the top oL
the high wvelocity materials ranged from 8 to 16 feet.
These materials will generally require either blasting
or the use of a “Ho-Ram" type hydraulic breaker to

facilitate excavation.

published by c
of these materials can

ance Handbook, J2th edition, Caterpillar

*Caterpillar Perform
Illinois.

Tractor Company. Peoria,
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Upland Drainage Channel
At Embudo Hills

Albuguerque, New Mexico

SHB Job Mo, EB2-1103

TABLE NO. 1
Layer No. 1 Layer No. 2 Layer No. 3
Line Station velocity (fps) Depth (ft.) Velocity (fps) Depth (ft.) Velocity (fps)
1 2400 2,500 ao 3,625 - -
2 3+00 1,410 3.0 2,840 (150 4,600
3 4400 2,444 D 3,330 = =
4 5400 1,440 3.0 2,500 17,0 4,500
s 6400 1,600 1. 4,210 - -
6 7400 1,235 4.0 2,960 - -
7 8+00 1,430 3.0 7,000 - -
[ 9+00 1,400 £3.0- 3,670 16.0 7.333
’ 10400 1,110 /u/'”_% 2,660 13.0 5,556
10 11400 1,200 {10.0 8,000 - -
1 12400 1,000 0 - 6,330 - -
12 13400 1,160 (< 8% 3,050 - -
13 14400 1,500 o> 3,330 - -
u 16400 680 ,a.n", 2,700 - 7 -
15 17+00 1,230 2.0 2,125 100 9,000
16 18400 2,000 Por A 3,000 24.0- 5,300
17 19400 wsso (0) - - - -
18 20400 1,370 5.0 3,650 - -
19 21400 1,250 3 4,000 - --
20 22400 1,081 .0 9,145 - -
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January 26, 1983

Mr. Vern Hagen

City Planning

City of Albuquerque

P. 0. Box 1283
Albuquerque, NM 87103

Re: Proposed Realignment of Demarcation Line
Dear Vern:

As you are aware, the approved Master Plan for Embudo Hills indicates that
its sasterly boundary along the majority of the development is Scenic Drive. At the
time the Master Plan was approved, it was envisioned that a drainage channel would
be constructed east of Scenic Drive to collect the runoff from the upland basins and
convey them to the Upper Lomas Channel. This channe! and Scenic Drive were
to be constructed in the City Open Space. ’

Since the Embudo Hills Master Plan was approved, the City Council has elimi-
nated Scenic Drive, Upon elimination of Scenic Drive, it has been assumed that the
upland drainage channel would be located within what was the proposed right-of-way
for Scenic Drive.

The propcsed alignment of Scenic Drive was curvilinear along Embudo Hills,
If the proposec: alignment of Scenic Drive is followed by the upland drainage channel,
additional channel depth would be required (due to the curvilinear alignment) to
provide the necessary freeboard. :

In crder 1o lessen the visual impact and the width of encroachment of the channel
within the Open Space, we request that the alignment of the drainage channel be
revised. In order to realign the channel, & madification of the existing Demarcation
Line will be required. The proposed realignment of the Demarcation Line results in
a land trade between the City and Embudo Hilis. The amount of Embudo Hills land
being given to the City is 1.97 acres. The amount of City land being given to Embudo
Hills is 1.01 acres. This results in a net gain in City Open Space of approximately
0.96 acres.

ASSOCIATES

ANDRES ARAGON VIAMONTE,F.E.
JACK CICHORAN

ROBERT H.OMEENLEE,P.E.

PRINCIPALS 0.LEE TRUSSELL
JERRY A.BOHANNAN, P.E.8 L.S. IBAAC J. PINO, P.E.
LARRY /. HUSTON RAMON LARA.P.E.
DONALD 7. CREMANS,P.E. DARRELL L.WADE,P.E.
C-J.(8%:P) MEAD,P.E. PATRICK L.BT:EHA P.E.

DAVID MY, MILLIKAN, P. E e e



Mr. Vern Hagen
Jdanuary 26, 1983
Page 2

As you are aware, this proposed change has been discussed on two different
occassions in meetings with city staff from MDD-Planning, MDD—Engineering, Parks
and Recreation and Property Management. At the most recent meeting, on Friday,
Januery 7, 1983, there was 8 general consensus among City staff that the conceptual
presentation of this proposal was acceptable both in tr ms of control of surface water
drainage and also of minimizstion of adverse impacts upon the open space. This
application to the Environmental Planning Commission for their recommendation 10
City Council is our nexi step in this approval process.

We are enclosing & copy of the Embudo Hills Master Plan showing the proposed
realignment and an application for zone map smendment. Please have these items
distributed and placed on the agenda for the March meeting of the Enviinnmental
Planning Commission. c

If you have any questions, fee! free to contact Dave Milliken or me.
Sincerely yours, /

Michial M. Emery, P.E.
Vice President

cc: Mr. Ron Brown

Enclosures

DMYM/dIh
JobNo.21010
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STATION  550,0 M@Jﬁ 5+50)

N
0,013

MANNINGS
$ 5 5 % 5 % 5 %K % % X% R E R E KN E S EE SR RE L E X EREEFEL RN

EXo
=

wam

HIHEINGS
0,013

SUPER

STATION  600,0 (’2/4%5/ ¢ St 5@)

X K ¥ 5 5 % 3 % X X F ¥ E KKK X E B F KF X ERE R

£ T % 5 & % % E K E X EE S E ST EXEEEEE TR KEXEEFFF I Y

% % X X ¥ FF X




5966.75

50,0

5968,.11

MANNINGS

- L}
0,013

Q
3
3
N
3
N
°
>
-
]
>
<
@

BTM
FLE
5964,63

MANNINGS

[
0,013

STATION  450.7 (a(hme/é R4 qf—_@)

BTM
ELE
5962.50

MANNINGS

l!tt!#t#l!tt!ttl*#l#!ttlttttlt'tt!t!“‘

STATION  500.0 (d"‘"‘/@& ‘7;400)




N
0.013

!'.l"t‘l'l‘#"#tlt

BTM S1DE CRIT
WIDTH SLOPE DPTH
10.0 2.0 3.19
ELEV FRICT RNLDS
EGL SLOPE ND/1000
5985.48 0.,04429 256,17

5 5 8 %8

NORM FR SEQ
DPTH NO. DPIH
1.26 4,22 Te5
CURVE SUPER
RADIUS \LEV
0,0 0.0

"1#**“"".*‘

(Clamel & Sta 11#5)

STATION  250.0
WS DISCH FLOW FLD VEL REACH BTM
ELEV CFS AREA DPTH FT/SEC DIST ELE
5972,34 448,0 17,0 3 26,38 50,0 5971,00
MANHINGS BTM SIDE CRIT NORM FR SEU
WIDTH SLOFE DETH DPTH ND DPTH
0,013 10,0 2.0 3.19 o3 4,42 7.73
CHANNEL ELEV FRICT RNLDS cu SUPER
SLOPE EGL SLOPE NU/1000 RADIUS ELEV
0.042°0 5983,15 0.04891 259.4 0.0
t‘*““#‘.‘“l"‘#!‘l#‘."‘t‘.""'t#tl
STATION  300,0 /[/ame/é S NHeo)
WS DISCH FLOW FLOW VEL REACH RTH
ELEV CFSs AREA DPTH FT/SEC DIST EL
5970,23 448,0 17.2 1.3 26,04 50,0 5966,88
MANNINGS BTM SIDE CRIT NORM FR SEU
WIDTH SLOPE DPTH DPTH ND LETH
0.013 10,0 2.0 3,19 1.39 4,34 7.67
CHANNEL ELEV FRICT RNLDS CURVE SUPER
SLOPE EG SLOPE NO/1000 RADIUS ELEV
0,04250 5980,75 0.04705 256,4 0.0 0.
#l‘t*t‘“3!**‘t0“".“'!'*:#‘.‘..!!"!
STATION  350,0 ((Aﬁ«gg/é Sh /ots0)
5 DISCH FLOW® FLOW VEL REACH BTHM
ELEV CFS AREA DPTH FT/SEC DIST ELE




EGL
5990,36

‘l#"l'.“**‘ttl!'t!l.#tl‘t.#tl‘

2% % 8% FD

BE CAREFUL!
YOUR CRCSS SECTIONS LOOK LIKE THEY MAY BE TOO FAR APART,

STATICA  100.0 (CAM'M/Q St /3#00)

NAH:INGS
0,013

.l#tt't“'t‘#t‘lll‘tt#ﬂ!l‘*l##‘t.t‘l!tt

STATIUN  150,0 ([/44-,.,5/@ Sh [(2150)

NAN:INGS
0,013

t"tt“‘-#.O"'1ttt.tlit#'t!t‘l‘##ltt‘tl

STATION  200,0 @‘”"4/4 Sk [24e0)

RTM
ELE
5974.00



COMPUTATIONS PROCEED IN DOWNSTREAM DIRECTINN **

(121 L] SUPERCRITICAL RUN ==
STATION 0.0 CZIJuuqﬂféi St [4te0)
WS DISCH FLOW FLOW VEL REACH BTM
ELEV CFS AREA DPTH FT/SEC DIST EL
5988, 00 448.0 28.0 2.00 16,00 8:0 5986400
MANNINGS BTM SIDE ChIT NORM FR SFEQ
WIDTH SLOPE DPTH DPTH ND, DP1H
0,913 10,0 2.0 3.19 1.26 2h26  5.47
CHANNEL ELEV FRICT RNLDS CURVE SUPER
SLOPE EGL SLOPE NO/1000 RADIUS FLEV
oSb0PE,  s991.98  0.01157 219,0 0.0 0.0

t“'.l###l‘#‘!‘.'lt#'#'

!"!i.‘tl“ti‘tt

BE CAREFUL!
JGUR CROSS SECTIONS LOOK LIKE THEY MAY BE TOO FAR APART,
[}
ATION /2
, STATI 25.0 (dﬁlme/é Sh 13rse.
DISCH FLOW FLOW VEL REACH BTH
ELEV CFS AREA DPTH FT/SEC DIST EL
5986, 44 448,0 26,9 1.94 16,66 25,0 5984,50
MANNINGS BTM S1DE CRIT NORM FR SEQ
N WIDTH SLOPE DPTH DPTH NO DP1
0.013 10,0 2.0 3,19 1.26 2.3% 5.64
CHANNEL ELEV FRICT RNLDS CURY SUPER
SLOPE EGL SLOPE NO/1000 RADIUS FLEV
0,06000 5990,75 0.01298 222,2 0. 0.0

#l'!l!t*#'t"‘!“‘

8.0"‘.‘&.#!‘1'."“‘

50.0 (é/,.me/ g Sk 13#50)

STATION

DISCH FLOW FLOW VEL REACH RTHM

ELEYV CFS AREA DPTH FT/SEC DIST ELE
5984,75 448,0 23.6 1.75 19.01 25,0 593,00

MANNINGS BTM SI1DE CHRI NORM FR SEQ
N WIDTH SLOP DPTH DPTH NO, NPTH
0,013 10,0 2,0 . 1.26 2.84 6,20

RNLDS CURVE SUPER

CHANNEL
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(Chamne! & Sh 4+20)

1000,0

STATIUN

BTH
ELE
5929,07

REACH
DIST
50.0

HIH:INGS
0,013

i}

.'ltl“‘#'!l'l#l"*##“*l*l""l“'!""




—

STATIUN ._'éso.o . @ame/é St S-fSo)

—

D1ISCH FLOW FLOW VEL REACH BTHM

ELEV CFS AREA DP1H FT/SEC DIST ELE
5938,60 31,0 10.6 1.64 29,96 50,0 5936.96
U VR 1 S - S PR 1

0,013 4.0 1.5 3.71 1,72 4,83 10.4"
CHANNEL ELEV FeICI RNLDS CURVE SUPER

SLOPE EG SLUPE NO/1000 RADIUS FLEV

0.05260 5952,54 C.06245 296, 8 411.6 0.

#33'3“"“""‘.‘*#ll‘l‘ll.‘l"'t‘tll.r

STATION  900,0 (C-We/é St 5"’“)

D1SCH FLOW FLUW VEL REACH BTHM
ELEV CFS AREA DPTH FT/SEC DIST ELE
5935,99 318,0 10,8 .66 29,48 50.0 5934,33
MANNINGS BTM S1DE CR1T NORM FR sSFU
WIDTH SLOFE DFTH DPTH N0 DPTH
0,013 2,0 .5 3,77 1.72 4.74 10,34
CHANNEL ELEY FRICT RHLDS CURVE SUPER
SLOPE EGL SLOPE NO/1000 RADIUS ELEV
0,05260 5949,49 0,05973 294,7 411,6 0,3

!l.“ll‘#l#t#‘#i!Q".t‘t..*t*t..l.“‘#tv

WS D1SCH FLOW FLOW VEL REACH BTM
ELEV CFS AREA DP1H FT/SEC DIST ~_ELE
5933,38 318,.0 10,9 1.68 29,13 50,0 931,70
MANNINGS BTM SIDE CRIT NORM K SEU
WIDTH SLOPE DPTH DPTH N DPTH
0,013 4.0 1.5 3.77 1.72 4,67 10,26
CHANNEL ELEV FRICT RNLDS CURVE SUPER
SLOPE EGL SLOPE NO/1000 RAD1US ELEV
0,05260 5946,55 0,05778 293,2 . 0.0

#.‘ti##‘t!lt.li#‘"*"t“t:l'it‘.‘ll'l'!




BTM
ELE
5949.74

MANNINGS

N
0,013
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STATION  750,0 (644‘“'5/4 Sh orso)

MANNINGS

N
0,013

l""".l*“l“tl‘t#l.#'!‘t'tt‘!‘t"'lii

STATION  800,0 (%m;:/é St &to0)

MANNINGS

t“#"".'i‘t"'l#‘tlt‘3!'Ultttl‘t.lllle




MANNINGS BTM SIDE CRIT NORM FR 1Y
\ N WIDTH SLOPE DPTH DPTH ND, DPTH
0,013 10,0 2,0 2,63 1.15 3,95 5,94
L]
e mEv  fmer  was  gme g
v
0,04250 5967.06 0,04053 193,7 411,606 0.4

* % 5 % % % % K K F 5 % % ¥ % % % 3% E £ 8 % 5SS K EE R E SN RN

.
STATION  600.0 (ﬁmma/é Sh M)

WS DISCH FLOW FLOW VEL REACH BTM

ELEV CES AREA DPTH FT/SEC DIST ELE
5957,28 318,0 14,3 1.16 22,31 50,0 5956,13
MANNINGS BTM SIDE CRIT NORM FR sEU

N WIDTH SLOPE DPTH DPTH () DPTH

0,013 10,0 2,0 2,63 1,15 3,98 5,97
CHANNEL ELEV FRICT RNLDS CURVE SUPER

SLOPE EGL SLOPE NU/1000 RADIUS FLEV

0,04250 5965,01 0,04130 194,0 411.6 0.4

2 % % % 3 % 3 % % K X K ¥ K ¥ PP EEEE R EEEERE X EEF IR * x % kB

STATION  650,0 @44..,,6/45,& 71‘-50)

WS DISCH FLOW FLUW VEL REACH HTM
ELEV CF5S AREA DPTH FT/SEC DIST ELE
5955.15 318,0 14,2 1.15 22,40 50,0 5954,.00
MANNINGS BTH S1DE CRIT NORM FR SEQ
N WIDTH SLOPE DPTH DPTH NO, DPTH
B 0,013 10,0 2.0 2,63 0,94 ~4,01 5.9H
CHANNEL ELEV FRICT RNLDS CURVE SUPER
SLOPE EGL SLOPE NO/1000 RADIUS ELEV
- 0,08520 5962,94 0,04169 194,2 411.6 0.4

t S % % X & % 3 K F % 5 5 % 3% 5% FE S EEEES LTSRS EEFE RS ¥

i STATION  700,0 (14, el ¢ Sh Fov)




N wIDTH
0,013 10,0
CHANNEL ELEV
s SLOPE EG
0,04250 $973,56

WS DISCH
ELEY CFS
5963,58 294,0
MANNINGS BTH
Wi1DTH
0,013 10,0
CHANNEL ELEV
SLOPE EGL
! 0,04250 §971,31

$ ¥ 8 % % ¥ 3 XX S 3+ F % % & 5 KD

W DISCH
ELEV CFS
5961,55 318,0
MANNINGS BTM

WiDTH

0,013 10.0

- CHANNEL ELEV
SLOPE EGL

0.04250 5969,.06

s X & % 5 ¥R %3

SLOPE DPTH DPTH NO,

o0 2.51 1.10 4,15 5.79
FRICT RNLDS CURVE SUPEK

SLOPE §O/1000 RADIUS ELEV

204552 183,8 0.0 0.

48 28 % F DD s % %5 & % ¥ ¥ %X » 5 % 3 % 8 ¥

STATION  450,0 ((A,m,g/ ¢ Sh %‘50)

FLOW FLOW VEL REACH BT

AREA DPTH FTISEC DIST LE

13,2 1.08 22,31 50,0 5962.50
S1DE CRIT NORM Fk SEQ
SLOPE DPTH DPTH NOo DPTH
2,0 2.51 1,10 4,10 5.76

FRICT RNLDS CURVE SUPER

SLOPE N0/1000 RADIUS ELEV

04440 183,4 0,0 0,0

* ¥ %X 8 X EFE £ % 5 % % % % % 823 % 8

STATION  500,0 (Me/é Sk %‘00)

BTH

FLOW VEL

AREA DPTH FT/SEC DIST ELE

14,5 1.17 21,99 50,0 5960,38
S1DE CRIT NORM FR SEU
SLOPE DPTH DPTH NO DPTH
2,0 2,63 1.15 3,91 .91
FRICT RNLDS CURVE SUPER

SLOPE NO/1000 RADIUS ELEVY

0.03949 193,2 0.0 0,0

s &£ % 8 ¥ 3% £ %5 & % ¥ % %% L

STMIUN  550.0 (é/dfnné’/g Sk gfé'o)

FLOW FLOW VEL REACH BTH
AREA DPTH FT/SEC DIST ELE
14, 1.16 22,19 50,0 5958,25

2 % 3 % 3 53  * *




ELEV
EGL
5980,94

t#‘tl.‘l'!!'t#!‘l#!li“l#*‘ttttlitl"l!

(Jénﬂe/é‘ St //4oo)

300,¢

STATION

BTM
ELE
5964,.R8

SEQ
DPTH
b.91

NanlNGS
0,013

*“tt"#!!i#t#‘l!‘l‘t“##"lll.!"#!#l‘

STATION  350,0 (Z/Aomef

/ G Sk 10#50)

BTM
ELE
5966.75

REACH
DIST
50,0

SEQ
DPTH
5,84

SUPER
ELFV
0,0

CURYVE
RADIUS
0.0

ELEV
EGL
5975.88

CHANNEL

SLOPE
0.04250

‘.#ttt.‘t#'lll.t""#t""‘l't#t#t'."'

STATION  400,0 @nue/é.ﬁé /ﬁfw)

BTM
FLE
5964.63

BTM SIDE CRIT NORM FE SEU

MANNINGS
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= #8888 SUFERCRITICAL RUN == COMPUTATIUNS PROCEED IN DOWNSTREAM DIRECTLION *%3

STATION 0,0 (dd’,me/ & Sk /#00)

WS ISCH FLOW FLOW VEL REACH BRTM
ELEV CFS AREA DPTH FT/SEC DIST ELE
5987,60 294,0 21.1 1.60 13,92 0.0 5986,00
B A T8 SLope BhTH boTh RO hT
E 0 DPTH
0,013 10,0 2,0 2,51 0.99 2.18 3.16
CHANNEL ELEV FRICT RNLDS CURVE SUPER
SLOPE EGL SSUPE NOZ1000 RADIUS ELEV
0,06000 5990,61 0,01118 158,7 0.0 0,0

l"‘*.!t';lll#t‘t#"l##.'l“lltttll*!‘t'

BE CAREFUL!
O R FEOSE SECTIONS LOOK LIKE THEY MAY BE TOO FAR APART,
[}
STATION  50.0 (a(,.ma/é Sha  /3ts0)

WS DI1SCH FLOW FLOW VEL REACH BTH
ELEV CFs AREA DPTH FT/SEC DIST ELE

- 5984.25 294,0 15.6 1.25 18,68 50,0 5983.00
MANNINGS BTH SIDE 1T NORM FR SFO

WIDTH SLOPE DPTH DPTH NOD, DPTH

0,013 10,0 2.0 2.51 0.99 3,20 5.16
CHANNEL ELEV FRICT KNLDS CURVE SUPER
SLOPE EGL SLOBE NO71000 RADIUS ELEV
0.36000  S989.78  0,02712 174,56 0.0 0,

$t¥tt‘4lll't‘ttt!tt‘t‘*lt‘.#l‘ll“’tﬂtt

STATION  100,0 (éMﬂé‘/ ¢ Sk /3720)

o DISCH FLOW FLUW VEL REACH BTM
ELEV CFS AREN DPTH FT/SEC DIST ELE
5981.13 294,0 13,0 1.13 21.30 50,0 5980,00

~— MANNINGS BTM SIDE CRIT NORM FR SEQ

N wIDTH SLOPE DPTH DPTH ND. DPTH
0,013 2,0 2.51 0,97 3.85 5.59

CHANNEL ELEV FRICT RNLDS CURVE SUPER
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DITEH PROGELAM RUN

UPPEL. LOMAS

(100 gr Storm, /214 <&




L
-
-
-
»*
-
"
L
»
*
»*
»
-
*
-
»*
*
»
L 4
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*
L J

$ % 5 %5 5% ESEFEEEF RN

(/Jam,/g Sk /3#50)

L

STAT1ON 450,0

[=1, ]

<
ow =
3D
L

$$‘.¥‘$¥$8l¥3"lll!3."'#"tt#*#tl#t'l!

STATION  500,0 (mne/é Sk /3tc0)

NAN:]HGS
0,013

"!3"“*‘.“*.##*!‘#"l!"““tlll!‘##




0,08000 5977,06 0.05835 614,7 581.0 0.8

% £ % % % F F X F KX ¥ KB E X EES E I E XS R EEFEFEE RN

\ STATION  300,0 (&@ﬂﬂe/é Sh /Steo)

{ W5 DISCH FLOWw FLOW VEL REACH BTM
ELEV CFS AREA DPTH FT/SEC DIST ELE
5949,06 1214.0 30,3 2,26 40,12 50,0 5946,80

wwics et Sl gD gm0
] H
0,013 }o.o ?.5 5,77 2.1 5,2 15.7

L ELEV
EGL
0 5974,06 0

2 5 % X % % %X % 5% F N KK FFF S EEFENXEFFXET RS NS

\ STATION  350.0 (d/mmc/é Sk 14t50)

L] DISCH FLOW FLOW VEL REACH BIM
ELEV CFS AREA DPTH FT/SEC DIST ELE
5945,03 1214,0 29,8 2,23 40,80 50,0 5942,80

MANNINGS BTN SIDE CRIT NORM FR SEU
WIDTH SLOPE DPTH DPTH NO DPTH
0,013 10.0 1.5 5.77 .3 5,38 90

CHANNEL ELEV FRICT ENLDS CURVE SUPER
SLOPE EGL SLOPE NO/%OOO RAD1US ELEV
0,05260 5970,88 0.06503 623,1 581.0 0,9
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l STATION  400,0 @Mm,'/é Sh /4:‘&3)

t WS DISCH FLOw FLOW VEL REACH BTM
ELEV CFS AREA DPTH FT/SEC DIST ELE

5942,.42 1214,0 30,1 2.25 40,33 50,0 5940,17
MANNINGS BTM SIDE CRIT NORM FR SEQ

N WIDTH SLOPE DPTH DPTH NO. DPTH

9.013 10,0 1.5 5,77 2,37 5.30 15.79
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VEL
FT/SEC
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DIST ELE
50,0 5962.80
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ELEV
EGL
5962,01

CHANNEL
SLOPE
0,05260

l"#."“'#'ll.lt'!‘l"‘t'l.'lli.il""

(Chanmel & Sh [3+50)

—

450.0

STATION

~

IAN:]HGS
0,013
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2

STATIUN 500,0 (:4‘ /é Sé /51‘“

BT
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0,013
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HAN:INGS 1 SEQ
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CHANNEL ELEV
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Elena Gallegos Park Conservation Plan

The Elena Gallegos Park consists of 640 acres of rangeland and juniper
woodland along the base of the Sandia Mountains, east of Trazway Road. Acess
to the purk is by Tramway Road approximately 2.3 miles north of Montgomery
Bouleverd. The objective of this plan is to control soil erosion by means of
simple structures and exclusion and resesding of the rangeland. The erosion
problems are occurring due to off-road vehicle use, and past overuse by
1ivestock. Many roads and trails have deteriorated through water erosion
into gullies, Methods of controlling the erosion include rock ani brush dams,
earthen beams, gravel mulch, rocik and wire blankets, resceding and fencing to
control off--oad vehicle traffic and/or livestock.

This plan also contains resource information about the soils vegetation,
and wildlife of the area, Vegetative transects and photo points will be
established to nonitor the vegetative improvement or decline in the park.

The Soil Conservation Service (SCS) will provide onsite technical assistance,
designs and specifications as needec.

Rock and brush dams

These dams will be constructed where posaible in gullies that are actively
eroding. They will help to slow down the flow of water and trap silt. They
will consist of alternating layers of rock and bruch with a rock apron on the
downstreem side. (See the attached design gheet). They will be constructed
in a stairstep fashion going up the gully. SCS will assist with the placement

and locating of the rock and brush dams.

Larthen berms

These beams will help to slow down water and catch silt on the roads
throughout the park. A series of earthen berms will be constructed along thu
roads in a stairstep fashion. Soil will be dug out upslops and the berm
filled downslope across the roed. (See drawing #1). The dug out part will
be dug ct a gentle slope and the berm should be gently sloped and coumpacted.
The height of the berm should be low enough and the slope gentle enough to
allow vehicles to pass over it. In areas where there is no vehicle tratfic,
the benn may be higher and the slope steeper. Native grasses will be seeded
in the dug out area to assist with the erosion control and to help reseed the
rozd itself. The extra moisture collected here should give the sceding 2
better chance of success.

heseeding :

Native grass seed will be used to seed bare areas and roads that are not
in use. Native species thet are adapted to mont of the park area aro listed
in the "huative Plant Communities” pection of the plan. SC5 will assist in
selecting site-specific species for areas needing reseeding. If the seed is
planted as a mix, the seeding rate should be enough to seed approximately 20
sceds per square foot. If species are saeded singly SC5 will provide seeding
rates for the species selected. Where it is possible, a grass drill shoukibe
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used to seed the areas that are fairly level, such as roads. Where it is not
possible a "cyclone" or “whirlybird" type seeder should be used, or the seed
mey be seeded by hand. Seeding with a drill is the preferred method. A good
seedbed should be prepared where it is possible before seeding. Cnce seeded,
a hay or straw mulch should be spread over the seeding to keep the soil cooler
snd conserve moisture. Recoxrended Lime for seeding would be from Jjuly 15 to
September 1. This is the period of time when the greatust chance for precip-
itation occurs. If supplemental water is available, it should be used to aid
in establishment, and it should be applied lightly in order to prevent washing
away of the seed and for better penstration into the soil. SCS will assist
with more seeding information where it is needed.

Kock and W.ire Blankcts .

This wiil be constructed on the steep hillsides and crainsges where there
is little or no vegetation. They will attempt to slow the water down and
cztch silt coming down the slope. They will consist of a net-wire blanket
with rock and brush and tied down to the hillside with re-enforcing bars. (See
drawing #2). The area can also be seeded to try to establish vegetation to
assist in st: il4zing the slope. The SCS will aseist in locating thess
plankets.

Gravel Hulch

A gravel mulch will be used in drainage areas where slopes are not too
steep to control water erosion. Gravel ranging in size from L~6 inches should
be used. A ground cover of 100% should be achieved. Some grading and shaping
may also nced to be done depending on the area to be treated. SCS will provide
onsite assistance in locating areas needing to be mulched as it is needed.

Firebreak

A firebreak will be established around picnic areas and other arezs where
there is a chance of man-mace fires. The firebreak will consist of approxi-
mately 6 feet of are: cleared of vegetation or consisting of inflazmable
materiai. The firebreak should be maintained througiout the year, especially
during the swuner months when the fire dunger is especially hign. Firebreaks
may also be constructed along the boundary fences if it is feasible.

Fencing and Trails

= The fences and trails will be constructed hy the city. Care shoulu be

Laken to locate the trails where they will not cause erusioin. Also care
should be taken in the construction of the trails in aaking cuts ana fills 0

- that erosion will not be started. The SUS wiil provide any :n.'dit.inn)l

assistance if it is needed.




Seeding dates and Mixtures

Black grams 1.0 1b. PLS/ac.
sidecats grama 4.0 1b, PLS/ac.
blus grama 1.5 1b. PL8/ac.
sand dropseed 1.0 1b, PLS/ac.
Indian ricegrass 6.0 1b. PLS/ac.

Kixture 1
60% Black grama 0.6 1b, PLS/ac.
30% Indisn ricegrass 1.8 lb. PLS/ac.

10% blue grama 0.15 1b. PLS/ac.
Hixture #2

504 Indian ricegrass 3.0 lb. PLS/ac.

40% blue grama 0.6 1b. PLS/ac.

10% sand dropseed 0.1 1b. PLS/ac.

Hicture #3

504 Indian ricegrass 3.0 lb., PLS/ac.

30% sideouts grana

20% blue g 0.3 1b. PLS/ac.

50% sidecats grama 2.0 1lb. PLS/ac.
40% tlue grama 0.6 1b. P15S/ac.
10% Indian ricegrass 0.6 lb. PLS/ac.

Mixture L very gravelly soil, stesper slopes
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