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1.0 INTRODUCTION

This report presents the results of the Existing and Developed
Conditions study for the South Broadway Sector BDrainage Management
Ptan, and is prepared for the City of Albuquerque under the authori-
zation of the Architect/Engineer's Agreement #0259-01,

-~ The ‘South Broadway Study:éréa lies between Interstate 25 on the
east, the Atchison, Topeka and Santa Fe Railroad on the West, Lomas on
the north and the City Limits on the south. The City Limits on the
south run east and west parallel to, and approximately 1700 feet south
of, Woodward Road. This area was included in the Albuquerque Master
Drainage. Study, Volume I,.prepared.by Bohannan-Huston, Inc. in January
of 1981. This current drainage study analyzes the area in more de-
tail, paying particular attention to time varying pipe hydraulics and
the Bell/Commercial storm water pumping station.

2.0 DESCRIPTION OF THE STUDY AREA

The study area (2.1 square miles) encompasses much more than the
South Broadway neighborhood. The northern portion between Lomas and
Central includes the Sbutherh-tip-of Mahtinez-Town, although in the
Tfast ten years, its onte'fesidential.character has been impacted by
the growth of the St. Joseph's Hospifal complex and construction of
Senior Citizens housing. o E |

. Betwaen Central and'C0§1'1ieslthe Huning/Highland addition, the

first suburb to be built on the East Mesa. This area is currently
being "gentrified" by rehabilitation of the Victorian houses in the
area. The South Broadway neighborhood lies south of Coal, east and
west of Broadway, and is almost entirely residential in nature; except
for existing commercial uses located on Broadway.

The area south of Gibson and west of Broadway is known as the San
Jose Barrio, historically an Hispanic farming community. The area is
now primarily residential with scattered commerce and industry. The
General Electric Plant in the area is one of Albuquerque's larger
employers,

Topographically, the stydy area slopes from 1-25 on the east down
to the ATASF Railroad on the wast. The railrodd forms a drainage
barrier on the west resulting in flooding in the low lying areas just
east of the tracks. The north to south slope is slight, with an
overall slope of .2%.

3.0 HISTORY OF FLOODING

Construction of Interstate 25 and the South Diversion Channel has
effectively diverted most off-site flows from entering the study area
from the east, Thus, historic fiooding from east-west arroyos passing
through the study area is no longer a problem. Present f]oodingbis
caused by on-site runoff which collects againSt the railiroad tracks in
Tow lying areas. Approximately half of the study area lies east of
Broadway. This portion is characterized by 2% to 3% stopes from-&&&t
to west, and drainslquickly and efficiently. =

4.0 AGENCIES/JURISDICTION/PERMITS/AGREEMENTS

Two entities play the major roles in providing drainage for the
area-~the City of A!buquerque'and the Middle Rio Grande Conservancy
District (MRGCD). The only outfall for the area is the San Jose
Drain, a conveyance facility owned and maintained by the MRGCD. In
contrast, all storm séwers in the area were‘cohstructed and are main-
tained by the City, and all empty into the San Jose Drain.

While the drain was constructed tc lower the water table in the
adjoining agricultural land, an agreement was finalized in September,

-



1958 between the MRGCD, the Bureau of Reclamation and the City of
Albugquerque to allow the City to discharge storm drainage into the San
“Jose Drain. Subsequently, additional agreements for City discharge
into the drain have been consummated, “though none as sweeplng as the
1958 accord. - A record of all agreements and perm1ts concern1ng the
San Jose Drain in the study area can be found in Append1x IT, includ-
ing the historic 1958 document.

It should be noted that the 1958 agreement does not specify an
allowable discharge rate. Rather, the permit was attached to an
engineering plan set, and authorized discharges as shown on the plan
set. Theése discharges are shown as ditches or pipes emptying into the
San Jose Drain. This was the procedure used for several other disf
charge agreements between the City and MRGCD. The referenced pian
sets are archived in the MRGCD library. "

Note that the record of permits found in Appendix II contains
agreements between the MRGCD and NON-City entities,'as well as permits

for domestic:water -lines-crossing the San Jose Drain.: MWhile these ..
permits ‘do not directly pertain to this ‘drainage study, each' one:
impacts-the Drain, and-should be considered if improvements- to: the.-

drain ‘are considered in the future.

The Albuquerque Metropolitan Arroyo Flood Control Authority
(AMAFCA) South Diversion Channel crosses the southeast corner of the
study area, as shown on Plate M-14 in Appendix I. The portion of the
study area east of the South Diversion Channel drains into the Di-
version Channel and leaves the study area. This area and the South
- Diversion Channel are not addressed in this report.

Bernalillo County has no drainage responsibilities in the study

Cdred.

5.0 SOURCES OF INFORMATION

Surface dralnage patterns were determined from contours on City
of A]buquerque topograph1c orthophoto mapping at a nominal scale of
1= 500'.  Information on existing storm drainage facilities was ob-

‘tained from various sources including:

o South Broadway Neighborhoods Sector Development Pian, dJuly,
1986.

City of Albuquerque Drainage Facilities maps .

As-Built drawings of drainage facilities.

Albuquergue Master Urainage Study, Volume I, January, 1981,
Yolume II, A]buquerque Storm Water Pumping Stations.
Southeast Valley Dralnage Management Plan, San Jose Drain and
Vicinity, AMAFCA.

o Bell Commercial  Pump Stat1on #37--Drainage Study, City of
Albuquerque July 15, 1987,

Bell Commercial Pump Station logs.

o Q o o ©

Field Reconnaissance . by Bohannan-Huston, Inc. personnel,
Field Surveys by Albuquerque Surveying Company. '
fairbanks - Morse Pump Curves..

c o o o

6.0 HYDROLOGY

The City of Albuquerque is currently rethinking its hydrologic
approach, principally through a collaboration between the University
of New Mexico Civil Engineering Department, AMAFCA and City of Albuy-
querque hydrology staff. While this new hydrology is being used for
many drainage studies within the City afea, consensus has not been
reached and the new hydroiogic approach has not been approved by the

City. It is anticipated that use of the new hydrology would produce

runoff results much different than those obtained in the AMDS report

of 1981, the current gu1d1ng document for drainage plannTng in the

South Broadway area.



Because of these c0nsiderations; the hydro]défc approach used %df
the AMDS Volumes I, II and III has been chosen for this study. It is
felt that this approach maintains cbntinuity in drainage philosophy
throughout the City and conforms to a hydrologic approach approved by
the City of Albuguerque. Details of the hydrologic approach are
presented in the following sections.

6.1 Precipitation;"The'AMDS reports use the following equation
to generate a mass rainfall table:

R(T) = QxAXT**B where:

R(T) = Accumulate rainfall at time T (in inches)
| = Total Rainfall from the storm (in jnches)
T = Time elapsed (in hours)
= Empirical coefficient - determined by linear
regression or other means
B = Empibica1 exponent - determined by linear
regression or other means

The following variables were used for the AMDS hydrology and for this
study:

A B Q T

100-year .85 ,090521 2.4 6.0

10-year .85 ,090521 1.6 6.0

The resulting rainfall hyetograph reflects an event with high in-
tensity in the eariy.stagESrof the storm. It should be kept in mind
that runoff is the result dffmany'ﬁariables including total precipi-
tatijon, hyetograph shape, runoff model, curve numbebs, etc, It is the
combined effect of all these variables that should be compared with

field data and previous studies, rather than any single variable.

‘The modeled storm is the 6~hour event, the storm commoniy used in

the Albuquerque area for sizing storm sewers and channel capacities. . ..

Note that for design of reservoirs with detention times greater than 6
hours, the 24-hour storm should be used for analysis.

6.2 Rainfall-Runoff Model. The previous City study of the area,
AMDS Volume I, used a combination of HYMO and RADS, modeling the
runoff of basins east of Broadway with HYMO. =~ RADS, developed by
Bohannan-Huston, Inc., was written specifically to predict f]ooding in
flat topography. It was used in the AMDS Volume I to generate runoff

_volumes for the South Broadway basins west of Broadway and to route

both the RADS generated flows and HYMO generated flows. It is our
opinion that the use of RADS for the basins beatween Broadway and the
Railroad was inappropriate, as these basins have steep (2%) slopes

from sast to west and cannot be adequately modeled by RADS.

HYMO (Hydrologic Mode]ing), a computer pfogram developed by the
Agricultural Research Service of the U.S. Department of Agricultureﬁ_g‘

has been used by the Albuquerque engineering community for many yearg-}
and has been approved by the City of Albuquarque for City hydro?bgi@k,
analysis. Because of the inappropriateness of RADS for the study area
and because of City and BHI satisfaction with HYMO in the past, the
HYMO model was chosen to model the entire study area.

In order to maintain continuity with the AMDS Volume I study and
to allow compariéon between the old and new studies, the new study
used AMDS Volume I basin boundaries and basin identifications wherever
possible. Basin characteristics from AMDS I for basins east of Broad-
way were also used where appropriate'(area, Tand use, curve numbers,
times to peak). However, as opposed to the rest of the AMDS volumes,
Volume I combined the-impervious and pervious portions of each basin
using a compesite curve number. In order to bring all the AMBS stud-
ies into conformity, this study modeled all basins using separate
pervious and imperviocus modeling. | |

L




The hydrologic course of action for the project can be summar1zed
as - follows:

1. Runoff for basins previously modeled with RADS were
remodeled using HYMO as in AMDS Volumes II-I1I11 studies.

2. Runoff for basins previously modeled with HYMO were preserved
except that the impervious areas of each basin were modeled
separately from the pervious areas.

3. _Hydrographs for runoff entering the study'érea from the east

" were taken from the AMDS Volume II Restudy without making any
adjustments. These hydrographs were genarated with HYMO
during the Restudy, and used the "Heggen" rainfall distribu-

tion, The times-to-peak of the Restudy runoff hydrographs

will be later than for the hydrographs generated inside the
study area because the Heggen rainfall distribution places
the most intense rainfall later in the storm (see Appendix
V). - However, this mismatch’in peaks was considered accept-
able because (1} Restudy flows contribute little to the
system discharge, (2) reanalysis of the AMDS Volume II using
a more compatible rainfall would be a large effort and is
outside the scope of the contract.

6.2.1 Runoff Hydrographs. A unit hydrograph approach is used by HYMO
for generating runoff hydrographs for each subbasin. Three equations
(found in the HYMO Users' Manual) define the rising limb and the
recession of the hydrograph. The shape of the unit hydrograph is
defined by two variables, the time to peak, Tp, and the recession
constant, K. The HYMO program will compute the values of T and K or
allow the user to specify them. The following equations were used to
define these variables:

T = ,0078xL°’7

c
538 (Kirpich Equation)

—
I

Time of concentration in minutes
Length of longest water pathway in feet
S = Slope of longest water pathway
" Time to Peak T, =2/37T, in minutes
Recession Constant K = 1/2 Tp in minutes

-
L]

Next, the depth of runoff in inches is found by applying the Soil
Conservation Service (SCS) rainfall-runoff relationship:

Q = (P-(200/CN)+2)%/(P+(800/CN)-8)
Where: Q = runoff in inches depth'OVer the drainage area
P = accumulated rainfall in inches
CN = curve nﬁmber

Storm outflow hydrographs areé then computed by merging the ac-

cumulated depth of runoff with the unit hydrograph.

In the pervious/impervious approach, a runoff hydrograph s
generated for the pervious and impervious pertions of each basin

separately, then added together to produce -the outfiow hydrograph for
the basin.

Basin boundaries are shown on the Modeling Map in the back pocket
of this report. Basin characteristics are tabulated in Table 1 on the

following page along with the 10-year and 100~year peak d%scharges
from each basin.

6.2.2 Routing. The South Broadway .storm sewer system contains a
pumping station and several cross-connections, features not nbrmaliy
modeled in storm sewers, Additionally, analysis of the system trunk
lines using pressure flow is desired to see if significant additional
capacity is present in the system; Whiie HYMO can mode] routing of
surface flow, street flow, channel flow and p1pe flow, it cannot mode]
pumps, pipe networks (1nterconnect1ons) or pressure f]ow. ~Therefore,



-we have chosen the Storm watef'Management Model (SWMM)} developed by
the EPA for routing of the hydrographs generated by HYMO or taken from
the Volume I1 Restudy. SWMM can handle not only the surface flow,
street flow, channel flow and pipe flow, but also the pumps, pipe
cross-connections and pressure flow.

The EXTRAN portion of SWMM is intended for application in systems
where the assumption of steady f1cw; for purposes of computing back-
water profiles, cannot be made. The program solves the full dyramic
equations for gradually varied flow (St. Venant equations) using an
explicit solution technique to step forward in time.

6.2.3 Existing Conditions Curve Numbers. HYMO uses the SCS
Curve Number method to determine runoff volumes. The runoff curve
numbers account for the combined effect of soil types, vegetative
cover, land use and antecedent moisture content. For this project,
Antecedent Moisture Conditions II, recommended by SCS, was used., In
addition, it was assumed that all commercial and residential areas
were free discharging (no on-site ponding).

In this analysis, pervious and impervious areas within a basin
were considered sepdrqtely.;,: The"impervious areas were assianed a
curve number of 95 and. their runoff calculated separately from the
pervious areas. The SCS method allows for use of a curve number of 95
in "warmer climates." Additfonaijy,'fhe Cify of Albuquerque effort to
revise its Hydrology pfcﬁédufé s how_moving'toward abstraction and
infiltration values that win’béduce fhe runoff from impervious areas
and result in a volume equivé]ehtifo_tﬁé runoff from a CN of 95 at the
g-hour storm., R

For the pervious areas, the sdf] type was determined from the SCS
Soil Survey of Bernalillo County} Land use and percentages of imper-
vious areas were determined through‘ windshield. surveys and aerial
photographs., Tabie 1 presents these basin characterfstfcs; Note that

characteristics for those basins previously modeled with HYMO in the
AMDS Volume I study were not available.

- 6.2.4 - Developed Conditions Curve Numbers. While most of the
study area was fully developed at the time of the Existing Conditions
analysis, further development is expected in 7 of the 28 basins. In
keeping with'the hydrologic assumptions detailed above, the percents

- of 1impervious areas were jincreased in thase- basins to reflect “in-

creased development, Table 2 presents the changes in basin hydrology
for the 7 subbasins where development is expected. Free discharge is
assumed from all developing areas.

6.2.5 Modeling Map. The modeling map for the study area can be.
found in the pocket at the end of this report., Subbasin boundaries,
existing drainage facilities and analysis points are shown. Since
only the trunk lines are modeled, these lines are accentuated on the
map. Surface flow routing is also indicated.

6.2.6 Off-Site Flows. The area to the east of Interstate 25 was
analyzed in the AMDS Restudy, Volume II. Possible flow paths into the
South Broadway area were investigated during the Restudy with the
following results |

: Peak Peak
Analysis Point 100~Year 10-Year
Discharge Discharge
(cfs) (cfs)
APV1 52 20
APW1-S8S3 23 9
APW1 0 0
APX1 0 0
APY1 0 0
APZ1SS5-2 0 0
APAA1-1 6 0
APAAL-2 11 -0
APAAL1-3 : 40 14
APBB1 0 0
APDD1 13 0
APFF1 5 0

APCCL SOUTH DIVERSION CHANNEL
APGG1 TO SOUTH DIVERSION CHANNEL
APHH1 TO SOUTH DIVERSION CHANNEL




TABLE 1

BASIN HYDRCOLOGY FOR SCUTH BROAIMWAY

LENGTH OF

10-¥R 100-YR

2 \O 7l

AREAN LONGEST ELEV. ELEV, % SOIL % SOIL ' LAND % IMPERV  PERV Tc Tp K Qpk Cpk
BASIN (SQ.MI.} FLOWPATH @ TOP @ BOTTOM SLOPE TYPE*A TYPE*B USE C IMPERV AREA  AREA MIN  HRS HRS  CFS CFS
************************i***********************t****t*k**t***k***i*****************!i******t*********!*************tti****t****
5J3~1 0.07395 3500 4968.0 4950 0.0051 65 35 RANGE-FAIR 60 30 0.,02385 0.05564 31.8 0.3532 0.177 26 43
5J-2 0.0589 2500 4959.0 4948 0.0044 30 70 RANGE-FAIR 65 35 0.0346 0.06426 26.0 0.2894 0.145 45 as
5J-3 0.0237 1500 496%.0 4946.5 0.0123 i5 65 RANGE-FAIR 64 35 0.0083 0.01541 11.8 0.1313 0.666 . 22 41
53-4 0.1881 2375 4964.0 4946.4 0.0074 28 72 RANGE-FAIR 66 35 0.033 0.0612 20.5 0.2276 0.114 54 105
S5J-5 0.0414 2500. 4963.5 4944 0.0078 50 50 RANGE-FAIR 62 40 0.01654 0.02482 20.9 0.2322 0.116 26 48
SJIN-6 0.0526 3500 4945.0 4939.8 0.0015 0 140 RANGE-FAIR 70 30 0.01578 0.03682 51.3 0.5697 0.285 12 26
SJH~701 0.0788 2250 4958.0 4944 0.0107 91 9 RANGE-FAIR 69 30 0.02364 0.05516 17.1 0.1898 0.095 46 96
SJ-7 0.0684 2550 4966.0 4943.9 0.0087 30 70 RANGE-FAIR 65 32 0.02188 0.0465 20.4 0.2264 0,113 36 70
5J-8 0.0460 1125 4960.0 4939 0.0187 10 90 RANGE-POOR 78 20 0.00921 0.03682 10.0 0.1111 0.0S6 41 938
5J-8ss 0.0419 1600 4942.0 4938.2 0.0024 Q 100 RANGE-POCR 79 35 0.01467 0.02724 23.4 0.2603 0,130 27 58
5J-90L 6.0504 2300 4942.0 4936.8 0.0023 0 100 RANGE-POOR 79 35 0.01764 0.03276 31.6 0.3508 0.175 26 54
S5IN-10 8.0167 - 1960 4942.5 4941 0.0008 0 100 RANGE-POOR 79 20 0.00333 0.01332 40.9 0.4540 0.227 5 12
SIN-710 0.0321 1700 5002.5 4938 0.0379 87 13 RANGE-PCCR 69 4 0.00128 0.03083 10.0 0.1111 0.0S6 5 21
SIN-720 0.0409 2225 4996.0 4936.5 0.0287. 90 10 RANGE-PCOOR 69 2 0.00082 0.04008 11.9 0.1321 0.066 3 20
STN-730 0.0423 1750 4394.0 4945 0.028 70 30 RANGE-FAIR 62 40 0.01693 0.0254 10.0 0.1111 0.056 52 96
SJIN-T740 0.1302 2160 4941.0 4936 0.0024 0 100 RANGE-FAIR 70 4C¢ 0.0521 0.07814 28.95 0.3206 0.160 65 130
SJH-109 0.1042 3200 5017.0 4938.5 0.0245 85 15 RANGE-POOR 70 8 0.00834 0.09587 16.3 0.1806 0.090 20 65
SJH-190* 0.0970 54 60 0.0582 0.0388 0.1755 0,088 118 210
SJH-102*% 0.1750 54 40 0.07 0.105 0.2112 0.106 121 215
SJH-105*% 0.0710 54 35 0.02485 0.04615 0.1494 0.075 58 103
SJH-106%* 0,0950 54 35 0.03325 0.06175 0.1799 0,090 66 117
SJH~-150* 0.0750 54 35 0.02625 0.04875 0.1259 0.063 71 126
SJH~152* 0.1320 54 35 0.0462 0,0858 0.1476 0.074 109 194
- SJH~153* 0.0520 54 40 0.0248 0.0372 0.1412 0.071 60 108
SJH-200* ¢.0550 54 40 0,022 6.033 0.1453 0,073 53 94
SJH-202* (¢.0820 54 10 0.0082 0.0738 0.1872 0.094 16 28
SJE--700* 0.0565 69 0 o 0.0365 0.1186 0.059 5 33
BH~134 0.06860 3700 5073.0 4868 0.0554 54 65 0.0429 0.0231 13.3 0.1476 0.074 101 130

* All basin data except percent impervious taken from original AMDS report.

Tonal ALSA :

TABLE 2

HYDROLOGIC COMPARISON
EXISTING VS. FULL DEVELOPMENT

AREA
BASIN (SQ.MI.)

Ahkkkkkkhkihkhkhkkkkkhkkkhhkhhkikkikhkxkit FAXIARTAXTEREREE LRI IR AR Ak hkr ik hrhhkhkthhkhhkikihkikhih

CN IMPERY AREA

78
79

EXISTING DEVELOPHENT

%  IMPERV

PERYV
AREA

20
20

0.00921 0.03682
0.00333 0.01332
0.00128 0.03083
0.00082 0.04008

FULL DEVELOPMENT

A A ST TR el T TS e WS o o v o e e R S e G el R T T T A S R NS ek ko v e R TR T - 8 sk k= = e A 8 o v e

SJ-8 0.0460
SIN-10  0.0167
SIN-710 0.0321
SJdN-720 0.0409
SJH-109 0.1042

SIH-202* 0.0820
SJH~700% 0.0565

0.00834 0.09587
0.0082 0.0738
0 0.0565

100-YR 100-YR
Qpk %  IMPERY PERV  Qpk
CFS CN IMPERV AREA  AREA  CFS
99 78 30  0.01381 0.03222 118

12 79 30  0.005 0.01166 13

21 69 40 0.01284 0.01927 78

20 69 40 0.01636 0.02454 86

65 70 40  0.04168 0.06253 169

28 54 30  0.0246 0.0574 84

33 69 40 0.0226 0.0339 134

* A1l basin data except percent impervious taken from original AMDS report.



The Restudy hydrographs peak much later than the South Broadway
basins. Routing these hydrographs to the South Broadway system would
delay these pzaks even more, and their impact on the model would be
insignificant. As a consequence, only the major flows coming from
east of I-25 were included in the model, APV1, APW1-SS3 and APAAl-3,

Basins APGGl and APHH1 were not included, as they discharge into the

South Diversion Channel,

7.0 HYDRAULIC STRUCTURES

7.1 Storm Sewers. The EXTRAN block of the SWMM computer model
uses Manning's Equation to calculate water depths and discharges.
Either pressure or non-pressure flow can be modeled as well as reverse
flow. When the hydraulic grade line rises to the level of a manhole
rim, the node surcharges, and the discharge and volume leaving the
sewar system is recorded.

Since the storm sewers are almost exclusively reinforced concrete
pipe, a roughness value of 0.015 was used to reflect pipe friction as
well as minor losses. Lines are assumed to be clean and in good

repair. Sediment in lines is discussed in a later section of this
report.

Where parallel conduits have cross-connections, such as the 72"
and 36" sewers in Williams downstream of Thaxton and the dual 72"
pipes between points M14331B and M14351, the pipes have been modeled
as a single conduit with equivalent carrying capacity {not area) and
soffit of the highest storm sewer, For example, the 72" and 36" pipes
in Williams downstream of Thaxton are modeled as a single rectangular
conduit 72" nigh by 67" wide.

7.2 Catch Basins. A rough estimate of catch basin (inlet)
capacity was determined in this study. Capacity was evaluated on a
per basin basis by counting the catch basins in each drainage basin

and estimating a catch capacity of four cubic feet per second (cfs)
per inlet. The results are presented on the following table and
compared with 10-year and 100-year runoff for each basin., 18 out of
28 basins were found to have an inadequate number of catch basins for
the 100-year event, and 12 basins out of 28 lacked inlet capacity for

the 10-year storm.

Since the hydrologic study was performed on a macro basis for
each basin, it 1is inappropriate to master plan the location of the
required inlets. This placement should occur during project desigh or
as development progresses in the study area., Additionally, several
basins do not require a storm sewer system, as surface flow is ade-
quate to handle runoff. The inlet .capacity table makes recommenda-
tions as to which basins require timely upgrade, upgrade as develop-
ment occurs, or no upgrade. ‘

7.3 Street Flow. Street widths in the South Broadway area are
often not typical. Therefore, all streets through which flow was to
be routed, were measured. Figure 1 shows a generalized cross-section
used to analyze street flow. Manning's Equation with a roughness of
0.017 was used to determine flow depths and capacities. Appendix I1I
contains rating tables for individual streets generated with Manning's
Equation. '

Depths of street flow must be compared with City of Albuquerque
criteria:

A. For 10-year flows, the allowable depth of flow is 0,5 feet,
B. For 100-year flows, the allowable depth of flow is .2 feet
above the top of the curb, but a maximum of .87 ft. at any

location.

C. For arterials, cne dry lane each direction is required during
the 10-year discharge.



SOUTH BROADWAY INLET CAPACITY

EXISTING
INLET  10-YR  100-YR
NO. OF CFS PER CAPACITY QPK - GPK
BASIN  INCETS  INLET . (CFS) .CFS . CFS
§J-1 29 4 116 26 48
$J-2 51 4 204 45 88 .
$J-3 g . 36 22 11 (3) e WIDTH ' —
Sg-4 26 4 104 54 105 , 20 1 . WIDTH/ 2 -
SJ-5 20 4 80 26 48 : . - -
SJ-7 18 4 72 36 70 l %‘
53-8 9 4 36 41 (3) 99 (1) , :
SJ-90L 1 4 4 26 {1) 54 (1) ' L !
5J-955 17 4 68 27 58 ! g" A | . | poy s
SIN-6 15 4 60 12 26 —_—7 2% 2%
SIN-10 10 4 40 5 12
SIN-710 0 4 0 5 (2) 21 (2)
SIN-720 1 4 4 3 20 (2)
SIN-730 0 4 0 52 (1) 96 (1)
SIN-740 0 4 0 65 (1) 130 (1)
SJH-109 1 4 4 20 (2) 65 (2)
© SJH-100 19 4 76 118 (1) 210 (1)
SJH-102 36 4 144 121 215 (1)
SJH-105 21 4 84 58 103 (1)
SJH-106 34 4 136 66 117
SJH=150 . 26 4 104 71 125 (1)
SJH-152. - 57 4 2287 109 - 194 ( j
SIH-153 22 4 a3 60 108 (1 s
SJH-200 5 4 20 53 {1) 94 (1) mergRAlet—’_-D K= SECTION
5JH-202 ? 4 8 16 (2) 28 (2)
SIH=700 0 4 0 5 (2 33 (2)
5JH-701 6 4 24 46 (1) 96 {1) )
R14-134 15 4 60 101 {3) 180 (3)

STREET CROSS-SECTION
REGUIRES TIMELY UPGRADE
UPGRADE AS DEVELOPMENT OCCURS FIGURE |
NO UPGRADE REQUIRED - o

.
(S BN I e
Mg N Nt



D. 10-year flows or less cannot cross an arterial at an inter-
section.

Albuquerque's Long Range Major Street Plan identifies the fol-
lowing major streets in the Squth Broadway study area:

CLASSIFICATION  STREETS
MaJor Arterials  Grand, Central, Lead, Coal, Stadium, Gibson
Minor Arterials Broadway

Collectors - ' Woodward

Flow in these streets is evaluated in Section 11.0 "Summary of Flood
Damages for Existing Conditions".

7.4 San Jose Drain. The San Jose Drain is the only open channel
component of the South Broadway study area storm drain system. The
three major storm sewer lines of the system converge just north of
Bethel Road and then dump into the San Jose Drain. The drain is

concrete-lined from Bethel to woodward‘ Road, then continues as ad

earthen ditch to the study limits. From the study limits, the drain
continues southward and then westward to the Riverside Drain, approxi-
mately two miles downstream of the limits.

The drain is analyzéd'in SWMM using Manning's Equation. Rough-

nesses of 0,017 and 0.04 were assigned for the concrete-lined and
‘earthen portions. ' '

7.5 Pumping Station. The Bell/Commercial pump station, named
for the intersection of two streets, cbhtains a sump pump and three

large vertical turbine pumps with a total capacity of 167 cubic feet
per second (cfs). The function and effectiveness of the pump station
is a subject of concern, and is one of the primary questions to be

answered during this investigation. ' ' ‘

The SWMM program analyzes the pump station, turning the pumps on
and off depending on the water level in the wet well, Section 13.0
presents the results of this analysis of the pumping station.

8.0 MODELING CONVENTIONS

A variety of identification labels are required to present find-
ings and systematize modeling. The labels used in. this study are
explained in this section,

8.1 Basin Identification Numbers. A basin can be loosely de-
fined as that land drained by a waterway having a unique outfall from
the study area. In this study, 29 basins were identified, and a HYMO
runoff model prepared for each (see Modeling Map). In an effort to
maintain continuity with the preceding AMDS Volume I study, basin
boundaries and labels were maintained whenever possible. The labeling
logic follows::

S$J Labels--({San Jose) basins modeled with RADS in AMDS Vol. I

SJH lLabels--{San Jose HYMO) basins modeled with HYMO in AMDS
Volume I

SJIN Labels-~(San Jose New) basins in the San Jose area not pre-
viously defined by AMDS Volume I

BH Label~--(Broadway HYMO) basin modeled with HYMO in AMDS Volume I
and mistakenly routed to the Broadway Pump Station

A1l alpha-numeric basin labels were used in AMDS Volume I except the
SJIN designations.




8.2 Analysis Point Identification Numbers. Since the South
Broadway model is built around the storm sewer system, manholes were
chesen as analysis points. The existing City of Albuquerque manhole
numbaring system was retained for these analysis points., The City
numbering system labels each manhole with a one to three digit number.
Each number (1 to 999) is unique to its City Zone Atlas sheet number.

This report identifies analysis points with first the Zone Atlas
designation and then the manhole number, e.g. M14332 or L14646., The
Modeling Map shows all manholes. Plates 1 through 8 show the trunk
lines modeled by SWMM with selected manholes and ana1ys1s points
identified.

8.3 Conduit Numbers. The EXTRAN block of SWMM requires labels
for all nodes (manholies) and conduits being modeled. Labeling of the
manholes has already been explained in the preceding paragraph. The
conduits were numbered from 1 to 101 roughly fn ascending order from
upstream to downstream. These conduit numbers are shown on the SWMM
model schematic..

9.0 PUBLIC INFRASTRUCTURE -

In order to show potential construction conflicts between the
public utility infrastructure and proposed storm sewer facilities, the
utility infrastructure is preseated on the flood hazard maps. The
following pipeline sizes are shown:

Sanitary Sewer (SAS) 12" or larger
“Gas Line (G) 6" or larger
Water Line (W 10" or larger

)
Storm Sewer (5D) 10" or larger

Gas line locations and sizes were obtained from the Gas Company
of New Mexico, Sanitary sewer and water lines and sizes were taken

10

from the City facifiries maps ., Storm sewer lines and <izes from the
City facilities maps were updated with as-built draw1ngs for the major
tines of the South Broadway system.

To avoid clutter, a single dashed line represents the water, gas
and sanitary sewer lines. _If more than one utility exists in a given
Tocation, one line is shown but each utility denoted by a letter, G
for gas, W for water, SAS for sanitary sewer. Storm sewer lines are
shown separately with longer dashad lines and pipe diameters.

10.0 SUMMARY OF EXISTING FACILITIES

Appendix I contains the 1"=500° scale site maps of the study
area. Shown on these maps are the I0-year and 100-year flood bound-
aries found in this study. The majer existing utility infrastructure
1s presented along with the analysis points which reference the flow-
rates used to determine the floodplains.

Table 3 presents the hydraulic information describing peak flows
at the analysis points forexisting conditionss, - The discharge; vel<-
ocity and flow deptih for storm sewer pipes and surfacé flow are tabu-
Tated for fhe i0-year and 100-y=ar storms. This table also provides
the’ Tocation of the analysis points. The information on Table 3 is.
taken from the SWMM mode} output, which is submitted separately along
with this report. The input for the SHWMM model is included in Ap~
pendix 1V, '

Additionally, profile sheets 1 through 8 show the 10-year and
100-year maximum hydraulic grade lines for the portions of the storm
sewer system modeled ﬁith SHMM. It will be noted that at various
reaches, it appears that the hydraulic grade line rises in the down-
stream direction. Figure 2 shows one such situation and explains the
phenomenon. Manholes L14S161 and X145961 serve as analysis points for
the SWMM model. Analysis point L145161 serves as a collection nnint



for Basin SJH106 runoff. During the first paft of the storm (mihute
13}, the flow direction is actually upstream and produces the upper
hydraulic grade 1ine which slopes downward in an upstream direction.
Maximum flow through the conduit occurs at minute 50 under the lower
hydraulic grade line shown in Figure 2. Flow direction is downstream
as is the slope of the hydraulic grade line. The hydraulic grade lines
plotted on Plates 1 through 8 -thus show the maximum possible water

© © o
rise at each manhole regardless of flow direction. 2 2 g_r)
= I <
10.1 Facility Performance During 10-Year Storm. Map L-14 in CONDUIT
Appendix I shows flooding from the 10-year storm for existing con- i : 5 , I S |OC__‘“’; E :
ditions in the vicinity of William Street and Trumbull Avenue. All L I - '4u___m_“__J_ B OV I
other components of the storm sewer system'proved adequate for hand- ) B o ‘ % % % :
ling a storm of this magnitude, Flow on arterial streets is accept- 4960 m—t— o Lz 3607 : * :
able under City criteria. The SWMM model showed that the sump pump ‘r _-h_fh'__"“%~-.h__“ . L= 3RO
(Pump #S), Pump #1 (14 cfs) and Pump #2 (40 cfs) were activated during P AV l be 13 fdhl (ELOVV"SZ—;SE_‘_‘ s
the storm, Pump #3 (52 cfs) was not called upon by the watar level 2;955 I - 5 1 ]
sensor ‘m the wet weil. - o +d 50 A;!fn. (FLOW S Vi
10.2 Facility Performance During 100-Year Storm. Maps K-14, ? i {ﬁ i f :
L-14 and M-14 show flooding predicted by the SWMM model for existing 4950 timn \Efz”ﬁCP\ 1 ‘ i
conditions during the 100-year storm. Flow depths in streets experi- : ' ! ' ;
encing runoff concentrations are presented in Table 3. In flat afeas . B Hr - - ngn;\\\' "”'"? N R S==9‘3018
where no appreciable flow pattern can be established, flood boundaries ¢1£;g;f; ; | % | t -
were determined from the volume of flood waters at the analysis E ; i E
points, assuming average flood depths of one foot. Flood hydrographs N G N DU S ‘_-wwiw~r . E f
and volumes at analysis points are presented in Table 4. ; ' ! : f ;
A1l four pumps were activated duh‘ng the 100-year‘lstorm. Pump HYDRAUL]C GRADE L‘INES

performance is summarized in Table 6, Section 13.3. Despite the ef-
forts of the pumps, the Bell/Commercial pump station was inundated

during the 100-year storm, resulting in flooding of the immediate area FIGURE yd
of the pump station. :

SHOWING FLOW REVERSAL

11
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TABLE 3
HYDRAULIC PERFORMANCE OF EXISTING STRUCTURES AT ANALYSIS POINTS

ANALYSIS ANALYSIS
POINT ' SS Q1o VY10  Qloo v100 POINT SS Q10 Vi Q100 V100
NO. LOCATION DIAM. (CFS) D10 (FPS) (CFS) D100 (FPS) NO. LOCATION _ DIAM. (CFS) D10 (FPS) (CFS) D100 (FPS)
1.14841 William & Franklin 72", 36" 219 7.3 6.2 232 9.1 6.6
J14993 Roma & Edith 48" 100 3.3 8.0 122 7.8 9.7 Full Dev. w/Improvements 229 9.2 6.8
Full Dev. w/Improvements 122 7.6 9.7 M143383 William & Roma 72", 36" 198 6.2 &.6 287 7.8 &.1
K1483 Marquette & Edith 48" 100 3.2 8.0 122 6.7 9.7 Full Dev. w/Improvenments 310 7.8 9.5
Full Dev. w/Improvements 122 6.7 9.7 M14131 Topeka & Wheeler 72", 36" 189 6.6 5.3 244 6.6 6.9
K1471  Broadway & Marquette 48" 100 3.6 8.0 101 5.7 8.0 Full Dev. w/Improvements 252 6.6 7.8
Full Dev. w/Improvements 101 5.7 8.0 M14131 Floods Immediate Area - 0 27
K1471  Street Flo, Marquette ——— 32 0.4 3.6 157 0.8 6.0 Full Dev. w/Improvenents 13 2.1 0.4
Full Dev. w/Improvements 157 0.8 6.0 M143 Topeka & San Jose 72", 36" 189 5.0 5.3 2259 6.1 6.4
K1475  Broadway & Grand 48" 88 3.7 7.0 86 8.0 6.8 Full Dev. w/Ilmprovements 231 5.7 9.1
: Full Dev. w/Improvements 86 8.0 6.8 M143318 0O1d San Jose Drain 2-72" 184 3.9 6.m 239 5.7 4.2
K15201 Copper & Locust 4Ty’ g 0.3 1.8 21 0D.6 2.2 Full Dev. w/Improvements : 215 3.7 7.1
Full Dev. w/Improvements 21 0.6 2.2 1.14634 AT & SF RR @ Ogle 36" 4 0.9 2.3 30 5.7 4.2
K14172 Broadway & Copper 60" 74 3.5 5.1 81 11.8 4.1 Full Bev. w/Improvements 1 ¢.t 0.3
Full Dev. w/Improvements 76 11.5 3.9 L14634 Floods Ismediate Area m—- 0 389
K14271 Broadway & Central 0" 171 7.6 6.0 235 13.6 12.0 Full Dev. w/lmprovements 0 0 ¢
Full Dev. w/Improvements 84" 268 13.2 13.6 M14222 Williams & San Jose 38" 16 1.9 3.2 27 4.4 3.8
K14361 Broadway & Silver 50" 118 4.0 6.1 118.12.0 6.0 -+ Full Dev. w/Improvements 25 3.6 3.5
Full Dev. w/Improvements 84" 174 4.5 M14222 Floods Immediate Area . 0 29
K14361 Street Flo, Silver -— n 0.0 0.0 120 0.9 4.8 Full Dev. w/Improvements 0 0 0
Full Dev. w/Improvements 0] 4] 0 : "
KT&661 Broadway & Iron 777 232 10.6 8.2 7261 13.8 9.2 M14331A FS}? 323 Jg??hnra‘” 36 16 1.9 3.2 27 4.4 3.8
" . provements 25 3.2 3.5
Full Dev. w/Improvements 84 87.11.5 10.1 M14342 01d San Jose Drain 2-72' 322 4.4 8.3 437 6.2 8.7
K14761 Broadway & Hazeldine 72: 209 10.2 7.4 244 12.3 8.6 Full Dev. w/Improvements 253 4.0 7.4
Full Dev. w/Improvements 84 387 2.5 10.1 L14263 Broadway & Stadium 48" 10 1.3 3.3 15 1.7 2.9
K14861 Broadway & Santa Fe 72" 227 8.8 8.0 303 10.7 10.7 Full Dev. w/Ilmprovements 15 1.7 2.9
Full Dev. w/Improvements 84" 371 8.3 9.6 Divertéd to MH 114351
Flow diverted to North Det. Res. : L14362 Broadway & Trumbull 48" 83 3.5 6.6 121 6.6 9.6
K14864 Broadway & Pacific 72" 184 9.0 &5 199 9.0 7.9 Full Dev. w/Imﬁrovements 11 1.7 1.1
Full Dev. w/Improvements 1 1.0 0.5 114562 Broadway & Kathryn 60" 66 3.8 4.1 80 6.2 4.1
K14864 Street Flo, Pacific --- 11.8 0.3 3.3 2456 1.0 8.3 Full Dev. w/Improvements 790 29 2.3 1.6
Full Dev. w/Improvements - 0 0 p— - - ) )
KT4961 Broadway & Cromwell 77" 188 8.0 6.5 181 5.0 5.7 e v,/ Caoroyaments o 0.0 0.0 g Lh 7
Full Dev. w/lImprovements 18 1.2 1.3 L14764 Broadway & Anderson 50" 164 5.2 8.3 206 11.9 10.5
‘K14961 Street Flo, Cromwell —— D 2.0 0.0 58 O.g 5.3 Full Dey. w/lmprovements 790 141 7.5 5.1
g Full Dev. w/Improvements u . . . .
L14161 Broadway & Lewis 72" 208 8.3 8.3 244 11.7 8.5 B N R S
Full Dev. w/Improvements et 3.4 48 L14864 Broadway & Gibson 72" 190 5.5 6.7 245 12.0 8.7
L14JB2 Broadway & Bell je" 273 8.2 9.7 343 11.0 12.1 Full Dev. w/Improvements 185 8.1 5.5
Fuil Dev. w/Improvements . 144 3.6 4.8 L14961 Broadway & Ethlyn 72" 200 5.4 7.1 338 10.4 12.0
Flow diverted to B/C Pump Station Full Dev. w/Improvements 253 7.2 8.9
£143561 Broadway & Trumbull 72" 271 4.3 12,8 312 9.4 11.0 WT476T Broadway & Alamo T TEE T ET ITE 297 172 157
Full Dev. w/Improvements 135 3.0 10.7 Full Dev. w/Improvements 5 0.4 0.3
L14346 William and Trumbull 72" 197 8.6 7.0 203 8.6 7.2 Flow diverted south on 3roadway to Bethel.
Full Dev. w/Improvements : 89 8.6 3.1 #114251 Alamo & Maria Ct. 72 192 5,2 7.0 239 7.3 8.4
114346 Floods Immediate Area -—— 75 168 - Full Dev. w/Improvements 9 0.5 0.4
Full Dev. w/Improvements 46 0.5 1.6 Fiow diverted south on Broadway to Bethel.
SANTAFE Commercial & Pacific -— 0 0.0 0.0 20FToods Area M14351 01d San Jose Nrain 12'x6'CM 320 4,7 8.0 438 5.2 8.8
Full Dev. w/Improvements 36" 25 5,2 3.5 Full Dev. w/Improvemants _ 252 5 6.1
SANTAFE Street Flow - 16 0.6 1.5 28 0.9 1.7 M14261 MNew Bdwy. to Bethel 72" 331 4.7 11.7
Pipe flow only. See above. to
L14345 William & Trumbul} 36" & 3.1 1.0 6 6.2 1.0 M14352
Full Dey., w/Improvements 10 7.4 1.4 M14352 S. Jose Drain & Bethel TRAP CH 310 3.8 4.6 472 5.6 4.7
114349 William N. of Southern 36" 14 1.7 3.3 17 6.2 2.5 Full Dev. w/lmprovements ' 483 5.9 5.5
Full Dev. w/lmprovements 23 8.3 3.3 Mi4453 S. Jose Or. & Descanso TRAP CH 309 4.3 4.3 479 6.2 4.7
L14349 Floods Immediate Area -—— 0 154 Full Dev. w/Improvements 808 6.8 6.9
Full Dev. w/Improvements 0 0 0 Flow diverted to South Det. Res,
L14644 William N. of Anderson 3" 60 9.3 9.4 70 9.3 9.9 M14334 Williams & Abajo 36" 5 2.4 1.5 12 1.7 2.8
Full Dev. w/Improvements . 72" 176 9.3 6.2 Fuil Dev. w/Improvements 1 0.2 0.2
114644 Floods Immediate Area -—— Q 413 M14521 Williams N. of Woodward 36" g 3,3 1.3 12 1.7 2.8
Full Dev. w/Improvements 3 0.1 0.1 S Full Dev. w/Improvements 14 5.1 2.1
114744C William & Thaxton 72", 36" 216 7.3 8.1 203 9.2 5.7 WOODWARD S. Jose Dr. & Woodward TRAP CH 367 5.0 3.1 752 7.1 3.9
Full Dev. w/Improvements 196 9.2 5.6 Full Dev. w/Improvements 240 4.1 2.7
LIMITS S. Jose Dr., & City Lim TRAP CH 412 6.1 4.6 890 8.3 4.7
Full Dev. w/Improvements 319 4.5 4.2



TABLE 4

ANALYSIS POINT SURFACE FLOW
100-YEAR STORM

FROM 993 644 562 71 349 634 3864 961 BCPUMP 361 346 222 131 STAFE

T0 OUT 634 644 OUT FLOOD FLOOD BC P BC P FLOOD 346 FLOOD FLOOD FLOOD FLOOD
TIME TIME
(MIN) (HRS)
0 0.00

1.7 0.03 Discharges in cubic feet per second.

3.3 0.06

5.0 0.08

6.7 0.11 2

8.3 0.14 70 139 121
10.0 0.17 86 275 139 6 17 236

11.7 0.19 63 413 218 57 13 389 133 56 172 0

13.3 0.22 29 311 137 144 25 296 246 17 223 120 0

15.0 0.25 1 223 69 157 154 206 245 0 207 59 159

16.7 0.28 173 7 137 3 168 217 0 193 6 158 9

18.3 0.31 - 126 101 105 165 0 143 166 11
20.0 0.33 104 73 93 124 0 101 168 16 25
21.7 D0.36 85 44 65 85 0 57 164 21 27 19 .
23.3 (.39 68 18 42 65 29 161 23 20 20
25.0 0.42 54 2 33 49 4 156 26 15 19
26.7 0.44 43 21 39 155 29 8 17
28.3 0.47 34 13 31 155 29 1 13
30.0 0,50 25 5 26 i54 29 9
31.7 0.53 18 - 2 24 153 28 6
33.3 0.56 12 25 151 22 3
35.0 0.58 8 27 150 18
36.7 0.61 5 28 150 16
38.3 (.64 3 32 150 14
40.0 0.67 0 34 143 12
41.7 0.69 34 149 9
43.3 0.72 34 148 6
45.0 0.75 27 145 4
46.7 0.78 22 143 1
183.3 0.81 7 141
50.0 0.83 135
51.7 0.86 127
53.3 0.89 93
55.0 0.92 87
56.7 0,94 70
58.3 0.97 58
60.0 1.00 : 55

VOL. SURCHARGE
(ACRE-FT) 0.6 4.9 1.4 1.7 0.5 3.8 3.8 0.1 2.6 0.6 8.8 0.7 0.3 0.3



10.3 Flow Comparisons with the Original AMDS. Table 3 shows a
100-year discharge of 752 cfs at Hoodward Boulevard under existing
conditions. This compares with a value of 362 cfs reported in the
original Albuquerque Master Drainage Study Volume I, We believe the

discrepancy is due to two factors, the original RADS algorithm and the
original curve numbers,

As explained previously in the Hydrology section, the RADS model
was prepared for flood modeling in flat areas. Discharges from indi-
vidual cells are determined by the outlet weir of each cell and not by
runoff hydrographs. We balieve that the RADS model is not particu-
larly appropriate for the South Broadway area, and that the cell
discharges were lower than actual conditions.

Secondly, previous portions of the original AMDS basins were
almost all assigned an SCS curve number of 54. When BHI reanalyzed
the basins previously modeled with RADS, curve numbers were adjusted
upward to be more consistent with SCS methodology. This further
increased the basin by basin runoff from the area.

The hydrology used in this study is consistent with that used in
other HYMO oriented AMDS analyses, and basin runoffs agree closely
with the Rational Formula. In summary, we believe the runoff rates
reported in this study are consistent with City of Albuguerque methods
and are more raliable than the previous RADS-generated numbers.

11.0 SUMMARY OF FLOOD DAMAGES FOR EXISTING CONDITIONS

A summary of the flcod damages for the 10-year and 100-year
storms for existing conditions is presented in Table 5.
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TABLE 5
FLOOD DAMAGES

TYPE _ 10-YEAR 100-YEAR

Acres Flooded (Including

Streets) 3 63
Miles of Flooded Streets 0.2 2.3
Flooded Street Intersections 3 28

- Residential Structures _ 10 90
Commercial Structures 2 10
Public Structures 0 0

In Section 14.0, drainage facilities will be proposed to alleviate
these potential damages.

12.0 SEDIMENT BUILDUP IN STORM SEWERS

A survey was conducted for selected manholes to determine sedi-
ment buildup in the trunk 1ines of the storm sewer system. Results
are surmarized balow:



MANHOLE DEPTH OF SEDIMENT (ft.)

£L145633 0.4
L145934 2.0
L145347 0.2

Only these three manholes were found to contain significant sediment
out of the 65 manholes surveyed. While this suggests little sediment
problem in the system, it should be added that a cleaning project is
qurrently underway in the South Broadway area, and that significant
sedimentation of system lines has been reporﬁed in the past. Note
that manholes L14645, 114347, 114937 and L14747 on the 72" William
Street line previously thohght to be filled with sediment are actually
access to catch basin overflows carrying water from the west side of
the street over the 72" pipe to the 36" line on the east side of the
street, There is no accass to the 72" line from these manholes.

13.0 PERFORMANCE OF BELL/COMMERCIAL PUMP STATION

The Bell/Commercial pump station is the only storm seawer pumping
facility in the study area. It receives flow from Basin SJ-2 (see
modeling map} as well as surface flow escaping the Broadway storm
sewer line at analysis points K145864 and K145961 during larger

storms, The pump station contains four pumps with manufacturer's
rating capacity of:

Pump #S--sump pump, 300 gpm, TDH = 40'

Pump #1--75 hp variable speed vertical turbine, 22 cfs
Pump #2--250 hp single speed vertical turbine, 56 cfs
Pump #3--600 hp single speed vertical turbine, 89 c¢fs

The City is currently sponsoring a rehabilitation project for the pump
station which includes replacement of the sump pump with a larger 6
cfs capacity pump, a 10" sump discharge line and a naw discharge
header for the three large pumpé.

The necessity of this large pumping capacity (167 cfs) has been
the subject of much debate within the City of Albuguerque, and is one
of the primary questions to be answered during this investigation.

13.1 Pumping Logs. The pump station includes automatic record-
ing logs of wet well water levels and discharge pumping pressures for
the large pumps {all three large pumps have a common discharge head-
er). BHI read all the logs from 1974 to the present and found many
occasions where at least one of the large pumps had bzen activated by
flood water in the wet well. Four of these log records are presented
in Figures 3 through 6 for occurrences during the weeks of August 8,
1989, August 8, 1988, July 28, 1988 and September 18, 1985,

It is difficult to tell from the pump logs how many of the three
pumps are activated. The wet well level on the 9-18-85 log shows a
rise to 11.5 feet where a pump turn-on creates a short plateau. The
ansuing peak to 14.3 feet and the quick drawdown probably denotes the
activation of a second pump followed by a turn~off of the second pump
and finally the turn-off of the first pump as the water level drops to
1 foot. However, the spike could also represent activation of a
higher rpm from the variable speed Pump #1.

Before the readar invests great effort in analyzing the pump
logs, the following caution should be noted. We found the logs to be
useful only for general observations such as “"a pump was activated."
Specifics such as actual pressures, depths and run time lengths seem
of dubious validity. Origin pen settings are inconsistent. Risaes in
wet well water surfaces of several days seem unrealistic for Albuquer-
que's short duration, high intensity thunderstorms

15
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Despite the interpretation problems, the pump logs show dafi-
nitively that the pumps are being activated and are functioning ade-
quately if not properly. The pump tests carried on during this in-
vastigation further clarify the performance of the pumping station.

13.2 Pump Test. On November 14, 1989, BHI and City of Albuquer=
gue personnel conducted a facilities test of the Bell/Commercial
pumping station, After filling the wet well with water, each of the
large pumps {Pumps #1, #2 and #3) was manually turned on and run for a
varying duration. All pumps turned on and off upon demand. Pump #1,
the variable speed pump, ran at a rate of 200 rpm despite demands for
a higher rpm from the manual speed control., Pump #1 is designed to
run at up to 700 rpm. This control failure was corrected the follow-
ing week by City maintenance personnel.

The average discharge rates from the three large pumps are pre-
sented below. Test data can be found in Appendix III,

PUMP DISCHARGE TEST

Ave, Test Discharge Manufacturer's
Pump (cfs) Design Discharge (cfs)
1 14,3 (200 rpm) 22
2 39.8 55
3 51,7 89

Aftar the test, several questions were raised about the validity
of the information gathered. First, calculations by City personnel
revealed that the volume pumped in each test was insufficient to fill
the 36" discharge line running from the pump station to Broadway.

Therefore, the pumps ware running against a head less than would occur

in an actual flood situation, and measured discharges were probably
higher than can be axpected.
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The second reservation pertains to the removal volume of the wet
well. The pump tests involved measuring the drop in water surface in
the wet well to determine the volume being pumped. This volume was
divided by the pump run time to calculate the discharge. However, it
was observed that, during pumping, an unknown quantity of water was
entaring the wet well from the wet well intake line, a 60" diameter
buried conduit. This unaccountaed volume could be quite significant,
and would lead to an underestimation of the pumping capacity.

To better assess the validity of the pump test, manufacturer's
pump curves were analyzed. Section 13.3 presents this effort.

13.2.1 Pump Pressures. A pressure gage was attached to the
discharge header downstream of the confluence of Pumps #1, #2 and #3.
The pressure reading for each individual pump plus all three pumps
working simultaneously was 11 to 13 psi. The expected pressures were
27 to 33 psi to account for a 29' lift, 24' of pipe friction loss and
10" of minor losses plus some residual discharge pressure.

13.2.2 MWater Level Sensors. Because of the extremely slow wet
well filling time using a fire hydrant as water source, it was not
feasible to test the water level sensors with actual conditions.
However, water levels were simulated using back pressure on the "bub--
bler” water level sensors. The following results were obtained:

Existing Depth of Water in Wet Well (feet)

. Pump #1 Pump #2 Pump #3
Pump Turns On ' 3 13.3 14
Pump Turns Off 2.5 4 4



While the large gap between Pump #1 turn-on and Pump #2 turn-on
can partially be reconciled by the variable speed nature of Pump #1,

it appears that a more economical setting is attainable. We suggest
the following sattings:

Suggested Depth of Water in Wet Well (feet)

Pump #1 Pump #2 Pump #3
Pump Turns On 3 il 14
Pump Turns Off 2.5 4 6

The larger separation between Pump #2 and Pump #3 turn-ons will
delay startup of Pump #3 and decrease on-off cycling of these two

pumps. The earlier shut-off of Pump #3 will also reduce on-off cyc-
ling of Pump #2.

13.3 Pump and System Curves. Manufacturer's pump curves are
sometimes less than reliable for older pumps becausa wear to impellars
and bearings often reduces the pump capacity. However, the uncer=-
tainty concerning the pump test results begs for additional input in
~analyzing the pump station. Figure 7 presents the pump curves of the
three large pumps, plotting discharge versus pumping head. A cqmbined

pumps curve is also shown, (Manufacturer's information is found in
Appendix 5},

To evaluate the appropriatenass of the pumps, a system curve
plotting system head vs. discharge is needed., For systems with wet
wells, the system head is partially dependent on the water surface in
the wet well, so various system curves are possible., Other system
head components include pipe friction and minor losses such as bends,
expansions valves and exit losses. One possible system curv2 using a
constant wet well water depth of 17.2 feet is shown on Figure 7.

1 PUMP & SYSTEM
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BELL/COMMERCIAL

60 PUMP STATION
o SOUTH BROADWAY
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scrutiny of Figure 7 reveals that the three pumps are not well
matched 1in pumping pressures., Pump #1 cannot pump against a head
greater than 40', while Pump #3 can pump against a head up to 80 feet.
Once the system head builds up above 48 feat, Pump #2 will be pumping
against a dead head. The intersection of the system curve and the
combined pumps curve shows that the combined pumps discharge will not
exceed 42,000 gpm even though the pumps have an individual additive
capacity of 75,000 gpm. System operation with three pumps running
will mean that Pump #1 pumps against a dead head while Pump #2 oper-
ates at an extremely low efficiency.

13.4 Pump Performances in the SWMM Model. SWMM models muitiple
pumps by placing the pumps between an upstream storage node and a
~ downstream discharge node. The input parameters are the differences
in water surfaces between the two nodes versus the pump discharges.
No system head loss components such as bends, pipes, and valves are
input rather, tha user must calculate the system losses and corres-
ponding pump discharges for the varying water surface differences.

Accordingly, a model was prepared (outside of SWMM) showing pump
discharges versus the system head for a wet well with a rising water
surface elevation. Calculations for water surface elevation 4939.7
and a summary of all other water surface elevation calculations are
shown in Appendix 5, This model used the manufacture's pump curves,
since the results of the pump test are questionable. The resutting
pump discharges versus differencas 1in water surfaces batween the
upstream and downstream nodes were placed in the SWMM mode. Table 6

presents pumping activity during the 10-year and 100-year storms as
modeled in SWMM,
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TABLE 6

PUMP ACTIVITY DURING THE 10-YEAR AND 100-YEAR STORMS
AS MODELED BY SWMM
FIRST HOUR OF STORM

MAX. PUMPING
DISCHARGE DURATION

(CFS) (MIN.)

10-yr 100-yr 10-yr 100-yr

Pump #S (Sump) 6 6 50 52
Pump #1 19 19 a7 50
Pump #2 49 49 9 43
Pump #3 0 89 0 43

The wet well at the Bell/Commercial pump station is 25 feet deep,
with the rim at the ground surface., During the 10-year storm, the
water surface in the wet well rises to a maximum of 13.6 feet deep.
During the 100-year storm, the wet well surcharges (25 feet deep or
more) for approximately 28 minutes at a peak rate of 252 cfs.

13.5 Gravity By-Pass of Pump Station. At the intersection of
Williams and Bell (manhole L14S152), approximately 300 feet upstream
of the pump station, a 48" RCP carries Basin SJ-2 runoff westward down
Bell toward the wet well. At the same manhole, a 24" RCP carries flow
southward along Williams. The 24" pipe invert is set at the crown of
the 48" pipe, so that flow is initially directed down the 48" RCP to
the pump station. If the water level in the wet well rises above 17

of depth, water will start to overflow into the 24" pipe at manhole
L145152.,



WUnile 100-year runoff from Basin Sd-2 (88 cfs) in itself will not
cause spill 1nto the 24" pipe, the SWMM model shows that the combi-
nation of Basin SJ-2 runoff plus the overflow from Analysis Points
K145864 and K14S961 during the 100«year storm will raise the wet well
level over 17 feet and cause spillage into the 24" RCP. However, the
maximum possible discharge for the 24" by-pass is 42 cfs, a flowrate
relatively small compared to the 100-year maximum 542 cfs inundating

the pump station. The 24" by-pass was not modeled, as its contribu-
tion is considered secondary.

13.6 Pump Discharge Destination. The sump pump from the Bell/
Commercial Pump Station discharges into Manhole L14252, and flow
continues southward in the 36" line in William Street. The three
large pumps discharge through a 36" force main to manhole JB#2 (Junc-
tion Box #2), where it empties into the 72"l oroadway line. Since the
computer model shows inadequate capacity in the 72" line upstream of
JB#2, it was decided to investigate the effect of the pump station
discharge on the upstream capacity., To achieve this, the computer

model was rerun with the three large pumps discharging outside of the
system.,

The effect was to drop the hydrauiic grade line upstream of JB#2
and substantially reduce the surcharging of the upstream system. The

hydraulic grade line history of Manhole K14861 is representative of
this effect:

HYDRAULIC GRADE LINE OF MANHOLE K14864
(MANHOLE SURCHARGES AT DEPTH OF 9°)

Time Depth WITH Depth WITHOUT

{Min) Pump Discharge Pump Discharge
3 01 0.01
6 1.75 1.75
10 4,07 4.07
13 9.00 9.00
16 9.00 9.00
20 9.00 9.00
23 5.00 8.75
26 9.00 7.32
30 9,00 6.75
33 9,00 6.62
36 9.00 8.19
40 9.00 7.03
43 9.00 6.96
46 9,00 6.52
50 9.00 bel7
53 6.77 5.82
56 5.53 4,69

Note that without the pump discharge, the manhole surcharges for only
7 minutes, while WITH the pump discharge, the surcharge lasts 33
minutes. Other manholes upstream of JB#2 showed similar trends,

13.7 Summary of Pumb Station Performance. Observation and
analysis indicate that the Bell/Commercial Pump Station is undersized
for the 100-year avent. While alil four pumps were found to be work-
ing, four problems were perceived:
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C.

The variable speed Pump #1 was found to run only at 200
rpms, and would not respond to automatic or manual speed
change diractives. This problem was corrected within a
week of the pump test.

The automatic turn-on/turn-off settings could be changed
to improve efficiency and economy. Suggestions for new
settings are presented in Section 13.2.2 of this report.

Considerable flow reversal is being experienced through
the check valve of Pump #3 when this pump is not running.
The valve needs maintenance or replacement,

The discharge from the main pumps should not be to the
Broadway line. An alternative discharge point is proposed
in Section 14.0,

The pumping heads of the three major pumps were found to

be mismatched., As a consequence, the combinad capacities

of the three pumps is less than 50,000 gpm instead of
their potential 75,000 gﬁm. Also, Pump #1 (the 10,000 gpm
pump) will be pumping against a dead head and Pump #2 (the
25,000 gpm pump will be pumping at extremely low effi-
ciencies when pump #3 is operating., This situation should
be corrected by keeping Pump #3 and replacing pumps #1 and
#2 to a total capacity of 83,000 gpm (185 cfs). The
replacement(s) should match the pumping head of the
remaining pump(s).

14,0 FLOOD ALLEVIATION MEASURES

Structural and HNon-structural Measures. doth structural and

non=-structur
alleviation.
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al measures should be considered for flood prevention and
Structural measures include storm sewers, channels,

ponds, dams and pump stations. Their function is to remedy existing
flooding problems.

14.1 Non-Structural Measures. Non-structural measures include
ordinances, special zoning and policies which either recognize the
existence of a flood threat and avoid it or prevent the creation of a
flooding problem where none existed before. Examples are the Federal
Insurance Administration's discouragement of building within the
100~year flood plain and the City of Albuquerque's past drainage
policy which restricted creation of additional runoff due to land use
changes.,

The City of Albuquerque has found this restrictive drainage
policy difficult to enforce. VWhile City maintained detention fa-
cilities receive proper planning and maintenance, privately maintained
facilities often lack adequata attention and become eye-soras and
public nuisances. Additionally, runoff restriction is difficult to
implement in an area that is already developed--the case for most of
the study area. Therefore, this investigation concentrates on struc-
tural solutions to flooding.

14.2.1 Structural Measures. Six projects are proposed to alle-
viate flooding found in the Phase Il study. The major components of
these projects are shown on the 1"=500' mapping found in Appendix 1 in
this report, A description of each project, a cost estimate and a
brief discussion of the flooding being addressed .is presented 1in
Section 14,2,2 below. Projects are numbered according to the followe
ing scheme:

1-XX-XA
i : L 1 |
AMDS Volume [ Sector Project Number Project Phase Priority
of Albuguerque ' . Letter




The order of the Project Numbers have no significance, however, the
Project Phases represent the recommended sequencing of construction.

Assignment of priorities are discussed in Ssction 14.2.3, Project
Priorities.

14.2.2 Improvement Projects. Area storm sewer lines flow from
north to south, emptying eventually into the San Jose Drain, whose
present capacity can accept approximately 350 cfs from the study area.
Three north/south Tines exist, the highast in elevation running in
Broadway, with parallel lines in Williams and Commercial (Towest in
elevation). All three lines are under capacity for existing and
future conditions, When the Broadway storm sewer reaches capacity,
the extra runoff flows westward to the Williams line which, in turn,
dumps its excess runoff westward to the Commercial storm sewer.

Under fully developed conditions, runoff will increase greatly
from the southern basins (SJN-710, SJN-720, SJH-109, SJH-202 and
SJH-700), overwhelming the already overtaxed San Jose Drain. While it
1s possible to upgrade the capacity of the San Jose Drain, several
problems would have to be overcome. First, the Middle Rio Grande
Conservancy District, owner of the drain, has been historically re-
ticent to accept additional storm runoff in its drains and irrigation
ditches. Secondly, the San Jose Drain would have to be upsized for a
Tength of 12,000 feet to its confluence with the Riverside Drain, a
costly endeavor. Lastly, the planned San Jose outfall to the Rio
Grande would also have to be upsized to pass the additional flow.
This report investigates an upgrade to the San Jose Drain, but also
proposes optional datention facilities in lieu of upgrading the drain.

The detention approach is to construct two reservoirs to attenu-
ate flood peaks. The HNorth Detention Resarvoir, to be located just
north of the intersection of Commercial and Pacific, will accept all
the study arsa flows north of Santa Fe Avenue and release them to the

Bell/Commercial Pump Station. Runoff generated between Santa Fe on
the north and Bell on the south will also be directed to the Bell/
Commercial station. A new outfall for the pump station will direct
discharge to the Rio Grande just downstream of the Stadium -bridge.
The North Detention and its outliet to the River will be required
regardless of the option chosen for the San Jose Drain, as the trunk
lines running south to the drain do not have excess capacity to carry
the required 185 cfs leaving the future Bel1/Commercial pumps. Future
planning for this outfall may have to consider treatment of this
runoff before discharge. This possible treatment is not considered in
this proposal.

The second detention pond, referred to as the South Detention
Reservoir, has three possible locations, designated as Project 1-04-B
Options 1, 2 and 3., The Option 1 pond is located at the northwest
corner of Woodward and Broadway, and is the Teast expensive location;
however, it is located within an environmentally sensitive area that
is currently designated for environmental rehabilitation as part of
the Federal Superfund program. Options 2 and 3 are located on either
side of the San Jose Drain just south of the City limits, and lie
adjacent to, but outside of the Superfund study area {see SWMM Model
Schematic), These options are also located in the path of one of the
proposed routes (Alternative 9) of the Gibson West Extension. If this
proposed route were chosen, the Option 2 pond could easily be re-
tocated further south, but the Option 3 pond might have to be
abandoned because land is less available on the east side of the San
Jose Drain.

Options 4 and 5 of Project 1-04-B propose upsizing of the San
Jose Drain as an alternative to detention. The drain right-of-way
width is 150 feet throughout the entira length, and widening is pos-
sible. Option 4 proposes an earthen section, while Option 5 is a
concrete-lined channel. Both proposals requirz a comparable upsizing
of the San Jose/Riverside Drains overflow project currently being
studied for the City of Albuquerque.
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The required infrastructure for the study area has been divided o Plug 72" Tine in Broadway just south of Santa Fe Avenue.

into six projects suited for staged construction. They are described

in the following paragraphs: ESTIMATED CQST: $1,220,000.00
Project 1-01-B Project 1-03-D
o Install 3 to 4 new vertical turbine pumps with a working 0 Build a cross-connection between 36" and 72" RCP's at inter-
capacity of 185 cfs to replace existing Bell/Commercial pumps. section of Anderson and Williams,
o Build a 54" discharge line from the Bell/Commercial pump ESTIMATED COST: $13,000.00

station to the Rio Grande.

| Project 1-04-B Option 1
o Replace the existing 36" force main discharge line leaving the

pump station with a 72" gravity line carrying Broadway flows 0o Build 33 acre-ft South Detention Reservoir.
T0 the pump station,

o Divert San Jose Drain into South Det. Res,
o Build 23 acre~ft North Detention Reservoir,

o Divert 36" line in Woodward into South Det. Res.
o Build 36" discharge line from detention reservoir to the pump

station. o Build 60" discharge line from South Det. Res. to the San Jose

Drain,
o Plug 72" line in Broadway just south of JB #2.

o Upgrade crossing structure to increase capacity to 625 cfs

ESTIMATED COST: $2,232,000,00 atong the San Jose Drain and Wesmeco Drive.

Project 1-02-C ' ESTIMATED COST: $452,300.00
o Build 84" line from Broadway to the North Detantion Reservoir Project 1-04-B Option 2
in Santa Fe Avenue. Hest Side of San Jose Drain
o Replace 60" existing line with 84" in Broadway from Santa Fe o Build 33 acre-ft South Detention Reservoir,

Avenue to Central.

o Divert San Jose Drain into South Det, Res.
o At the intersection of Trumbull and Broadway, divert the 48"

storm sewsr into the 72" ruaning west down Trumbull,
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Build 60" discharge line from South Det. Res. to the San Jose
Drain.

Increase capacity to 1,140 c¢fs and concrete line the San Jose

Drain from Woodward Road to South Det. Res.

Upgrade crossing structure to increasa capacity to 625 cfs
along the San Jose. Drain at Wesmeco Drive.

Upgrade crossing structure to increase capacity to 1,000 cfs
along the San Jose Drain at Woodward Road.

Upgrade crossing structure to increase capacity to 1,140 cfs
along the San Jose Drain at AT&SF railroad spur crossing at
the City Limits.

ESTIMATED €OST: $941,200,00

Project 1-04-B Option 3
East Side of San Jose Drain

Build 33 acre-ft South Detention Reservoir.

Divert San Josa Drain into South Det. Res,

Build 60" discharge line from South Det. Res. to the San Jose
Drain.

Increasa capacity to 1,140 c¢fs {with freeboard) and concrete
Tine the San Jose Drain from Yoodward Road to South Det. Res.

Upgrade crossing structure to increase capacity to 625 cfs
aleng the San Jose Drain at Hesmeco Drive.

o Upgrade crossing structure to increase capacity to 1,000 cfs

along the San Jose Orain at loodward Road.

Upgrade crossing structure to increase capacity to 1,140 cfs
along the San Jose BDrain at AT&SF railroad spur crossing at
the City Limits.

ESTIMATED COST: $941,200.,00

Project 1-04-B Option 4

Increase capacity to 1,140 cfs and concrete line the San Jose
Drain from Woodward Road to the City Limits.

Upgrade crossing structure to increase capacity to 625 cfs
along the San Jose Drain at Wesmeco Drive.

Upgrade crossing structure to increase capacity to 1,000 c¢fs
along the San Jose Drain at Yood- ward Drive.

Upgrade crossing structure to increase capacity to 1,140 c¢fs
along the San Jose Drain at AT&SF railroad spur crossing at
the City Limits,

Incraase capacity of the San dJose Drain (dirt section) to
1,140 cfs from the City Limits to the Albuquerque Riverside
Orain.,

Upgrade crossing structures to increase capacity to 1,140 cfs
along the San Jose Drain at Rio Bravo Boulevard.

Upgrade crossing structures to increase capacity to 1,140 cfs

along the San Jose Drain at AT&SF railroad crossing by Second
Street.
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Upgrade crossing structures to increase capacity to 1,140 cfs
along the San Jose Drain at Second Street.

Upgrade crossing structure to increase capacity to 1,140 cfs
along the San Jose Drain at Barr Canal.

Upgrade San Jose/Riverside Drains Qutfali.

ESTIMATED COST: $1,313,000.00
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Project 1-04-B Qption 5

Increase capacity to 1,140 cfs and concrete line the San Jose
Drain from Woodward Road to the City Limits.

Upgrade crossing structure to increase capacity to 625 cfs
atong the San Jose Drain at Wesmeco Drive.

Upgrade crossing structure to increase capacity to 1,000 cfs
along the San Jose Drain at Wood- ward Road.

Upgrade crossing structure to increase capacity to 1,140 cfs
along the San Jose Drain at AT&SF railroad spur crossing at
the City Limits.

Increase capacity to 1,140 cfs and concrete line the San Jose
Drain from the City Limits to the Albuquerque Riverside Drain.

Upgrade crossing structures to increase capacity to 1,140 cfs
along the San Jose Drain at Rio Bravo Boulevard.

Upgrade crossing structures to increase capacity to 1,140 cfs
along the San Jose Drain at AT&SF railroad crossing by Second
Street.

0

Upgrade crossing structures to increase capacity to 1,140 cfs
along the San Jose Drain at Second Street,

Upgrade crossing structure to increase capacity to 1,140 ¢fs
along the San Jose Drain at the Barr Canal.

Upgrade San Jose/Riverside Drains Outfall.

ESTIMATED COST: $5,028,000.00

Project 1-05-B

Replace 60" line in Broadway from Kathryn to Thaxton with 72"
line.

Install 72" line in Broadway and Bethel from Alamo te the San
Jose Drain.

Plug 54" Tine at intersection of Alamo and Broadway.

ESTIMATED COST: $835,000.00

0

Project 1-06-C

Build 24" line from the intersection of Walter Street and
Cromwell Avenue to Walter Straet and Pacific, connect to
existing storm drain Manhole HNumber 5882,

Build 6' diameter Type 'C' manhole at intersection of Walter
Street and Cromwell Avenue.

Build catch basins alohg Cromwell Avenue east of Walter
Street, with 18" collector Tines connecting to the proposed
manhole at Walter Street and Cromwell Avenue.



ESTIMATED COST: $71,300.00

TOTAL COST,
ALL PROJECTS: $5,312,500.00 (using Option 2 of Project 1-04-B)
14,2.2 Improvement Projects (Continued). The five options of

Project 1-04-B requirs some discussion, All options provide the same
protaction, but costs differ greatiy:

Option Description Cost

1 "Superfund" Site Detention Pond $421,000
2 Detention Pond S. of City Limits and

We of San Jose Drain $341,000
3 Detention Pond S. of City Limits and

E. of San Jose Drain $941,000
4 Upsize San Jose Drain--Dirt Section $1,313,000
5 Upsize San Jose Drain--Conc. Sect. $5,028,000

Option 1 is esasily the most economical, as it requires no upgrade to
the San Jose Drain. However, the detention raservoir would be built
on a EPA Superfund cleanup sita, and thus carries potentially great
liabilities. The general consensus from the City of Albuquerque is
that the detention reservoir should not be located at the proposed
site, Similarly, the consulting firm, Geoscience Consultants, Ltd.,
contracted to desiagn the Superfund cleanup, recommended locating the
detention reservoir outside of the Superfund Area. The EPA in Dallas,
however, said that under certain conditions, the proposed site might
be suitable for a detention facility. (A summary of conversations

with various gdvernment officials and private consultants is shown in
Appendix 5). At this time, it appears that the "Superfund” site is
too problematic, and as such, we recommend that the alternative sites
be considered if detention is chosen for flood control.

The Option 2 and 3 sites are located just south of the Superfund
study area and are outside of the City Limits. Their close proximity
to the Superfund site makes it imperative that a Class I Eavironmental
Audit be parformed on the sites to identify any potential problems.

An additional complication with these sites is that they lie
within Bernaliilo County drainage jurisdiction. The City of Albuquer-
que has received a letter from the Bernaliilo County Public Works
Department stating that if the detention facilities are located in the
Option 2 and 3 locations, they would have to meet the requirements of
the Bernalillo County Storm Drainage Ordinance, No. 90-6. This would
mean additional hydrologic studies, as the hydrologic approach of the
ordinance is substantially different that that used in this analysis.

14.2.3 Project Priorities. Table 7 summarizes the flood damages
associated with each project. The flood damages were weighted with
residential and commercial structures naving a weight of 10, public
buildings a weight of 7, street intersections and miles of streats a
weight of 5 and acres flooded a weight of 1. These weights were then
applied to the values in Table 5. Prioritias were then assigned with
Group A projects being those with the highest weighted flood damage
totals and Group D projects having the iowest totals. In keeping with
Albuquerque Master Drainage Studies, the following priorities were
assigned:

PRIORITY GROUP WEIGHTED F1L.OOD TOTALS
A 1000 and greater
B 200 to 999
C 100 to 199
D 0to 99
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TABLE 7

PROPOSED PROJECTS AND THEIR ASSOCIATED FLOOD DAMAGES

ZONE

MILES OF INTER-  RESIDENTIAL COMMERCIAL PUBLIC WELGHTED ATLAS
ACRES  STREETS SECTIONS STRUCTURES STRUCTURES STRUCTURES FLOOD ‘ MAP
FLOODED FLOODED FLOODED TOTAL PRIORITY NO.
MULTIPLIER= 1 5 5 10 10 7
PROJECT
1-01-18 L14
8/C Pump Station upgrade

to 185 cfs with turbine pumps.

1-01-28 54" discharge line, L=2800" L14
to Rio Grande. Replace existing

36" discharge with 72" gravity line

from Broadway to Pump Station.

1-01-38 K14, L14
Build Morth Det. Res. and

36" discharge Tine to

B/C Pump Station.

PROJECT SUMMARY 7 0.6 7 17 : 2 0 235

1-02-1C ' K14
Build 84" RCP in Santa Fe

from Broadway to N. Det. Res.

and divert Broadway flow.

1-02-2C K14
Replace 72" with 84" 1n

Broadway from Santa Fe to

Central Ave.

1-02-3¢C L14
Divert 48" RCP into 72" RCP
at Trumbull % Broadway.

PROJECT SUMMARY 6 0.4 5 10 1 0 143 C

1-03-1D A Li4
Cross-connect 36" RCP with 72"

RCP at intersection of Williams

and Anderson.

PROJECT SUMMARY 2 0.1 2 6 0 0 72.5 0

1-04-18 A11 Options L14
Build South Det. Res. Divert
San Jose Drain into Reserveoir.
Divert 36" RCP in Yoodward
to Reservoir.
PROJECT SUMMARY 35 0.9 9 34 5 0 474.5 B

1-05-1B _ Li4
Install 72" RCP from San Jose

Drain te Alamo in Bethel

and Broadway.

1-05-28 . L14
. Replace 60" RCP with 72" RCP
in Broadway from Kathryn to
Gibson.
PROJECT SUMMARY 13 0.3 5 23 2 1 296.5 B

1-06-C K14
Install 3 catch basins in
Cromwell east of HWalter.

PROJECT SUMMARY 1 0.1 3 10 0 0 . 116.5 C



These projects were incorporated into the SWMM computer model for
existing conditions and are shown on the 1"=500' mapping in Appendix
1. The facility additions and changes and the resulting changes in
hydraulic performance are presented in Table 3 along with the existing
conditions components and performances for sake of comparison. De-
tails of the cost estimates (in 1990 dollars) are not presented in
this report, but are available from the City of Albuquerque. All
- flooding during the fully developed 100-year storm is alleviated by
the improvements recommended in this report.

14.2.4 Potential Flooding Not Addressed by Projects. The storm

sewers north of Grand drain south into the South Broadway Sector, but
the surface flow north of Grand drains west. and north out of the study
area, The storm sewers were found to be inadequate to carry all the

runoff north of Grand, and some amount of surface flow leaves the area

and enters the Broadway Pumping'Station'drainage area. This flow was
not analyzed in this report.

A local nuisance problem was identified after a July, 1990 storm.
A large quantity of sediment was deposited along Romana Street between
William and the San Jose Parish. It appears to be eroding from the
Church grounds and washing down Romana. Since this appears to be a

problem originating on private property, a project was not included to
address the sedimentation.

Lastly, off-site flows crossing into the study area under I-25
should be addressed. They are Tlisted by location and flowrate in
Section 6.2.6 Off-Site ‘Flows, Of the flows listed, APW-1-SS3, APW3,
APX1 and APZ1 are carried by storm sewers and present no problems in
the study area. Flows APCC1l, APGGL and APHH1 enter the South
Diversion Channel and do not affect the study area. The remainder of
these off-site flows discharge into streets and eventually are picked
up by the Broadway trunk storm sewer.

While these flows are not large, (APV1 at 52 cfs for the 100-year
storm is the largest), they occasionally cause nuisance flooding and
deposit sediment in the streets. This report recommends extension of
the Broadway storm sewer collector lines eastward to 1-25 and
collection of these flows before they enter the streets., Since these
off-site flows are causing only nuisance problems, no specific
projects are detailed in this report. Rather, the City Public Works
should address these rows'as nuisance flooding and maintenance
reports. accumulate. These areas of interest are shown on the Flood
Boundary Maps K~14 and L-14 and are labeled "Possible Future
Projects". They are located at the intersection of Grand and 1-25,
Pacific and I1-25, Cromwell and I-25, Lewis and I-25 and Trumbull and
I1-25. Project recommendations for these nuisance problems are outside
the scope of this study.

14.3 Cost Estimates. The cost estimates presented in Section
14,2,2 reflect construction costs only and db not inc]ude right-of-way
or design costs. The estimates are preliminary in nature and only
reflect major cost items; therefore, a 20% contingency was added for
each project. Detailed cost estimates have been provided to the City
of Albuguerque but are not included in this report. City unit prices
were used wheraver possible in compiling the cost estimates.

14.4 Project Objectives. Except for Project 1-06-C which is a
local flooding problem, all the pfojects recommended here work to-
gether to allaviate flooding in the area. Projects 1-01-B and 1-02-C
clear up flooding in the northern portion of the study area, but also
divert drainage from the northern portion that currently reaches and
overwhelms the southern portion of the study area.

Projects 1-03-D, 1-04-B and 1-05-B work together to safely col-
lect drainage from the southern part of the study area and safely
convey it to the Riverside Drain/Rio Grande outfall. Project 1-06-C

solves a localized flooding problem on Walter Street betwsen Cromwell
and Pacific. '
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No zones of flooding remain after implementation of the six
projects.

15.0 CONCLUSION

While much of the study area is protected from the 10-year and
100-year storms under existing conditions, several areas can be ex-
pected to experience major flooding during storms of these magnitudes.
Even greater flooding problems are anticipated under future develop-
ment, especially in the southern portion of the study area, where most
future development will occur. Flood boundaries for existing condi-
tions are shown on maps J-14, K-14, L-14 and M-14 in Appendix 1.

10-year storm flooding can be expected in the vicinity of Trum-
bull between Williams and the railroad tracks. Otherwise, the exist-
ing system was found adequate for handling the 10-year event, includ-
ing the Bell/Commercial pump station. Frequent nuisance flooding has
been reported and observed on Walter Street batween Cromwell and
Pacific, caused by flow crossing under and_collected on I-25., Im=
proper street grading is the cause of the flooding.

Much more flooding is predicted for the 100-year storm in the
South Broadway area. As can be seen on maps K-14, L-14 and M-14, the
majority of the flooding occurs between Williams and Commercial in the
low lying areas next to the AT&SF railroad tracks. The large storm
sewer lines in Broadway and Williams are inadequate to carry the
runoff, Additionally, the Bell/Commercial pump station is over-
whelmed. Finally, the San Jose Drain is dangerously close to maximum
capacity under existing development, and would be overwhelmed during a
100-year event at full development.

This report recommends six projects to alleviate the 100-year
storm flooding under fully developed conditions. The cornerstones of
the projects are two detention reservoirs, one discharging by gravity
flow into the San Jose Brain and the other emptied by pumping from an
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upgraded Bell/Commercial Pumping Station directly to the Rio Grande.
The estimated construction cost of the projects totals $5,312,500.00,

The proposed projects are shown on the 1"=500' mapping found in Ap~
pendix 1 of this report. '

The projects are planned for staged construction, so that an
orderly and financially manageable progression of installation can be
established. With completion of the six projects, 100-ysar flooding
in the South Broadway Sector will be eliminated.
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APPENDIX II

DRAINAGE PERMITS AND AGREEMENTS
SAN JOSE DRAIN
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PERMITS AND/OR AGREEMENTS

SAN JOSE DRAIN

FROM BETHEL ROAD SOUTH TO CITY LIMITS

8/10/56 - License to maintain a 14 inch wash line to be
discharged into the San Jose Drain in the City of Albuquerque
at the fintersection of Broadway, SE and Wesmeco Dr., SE.
This wash line is located on MRGCD Map 44.

9/1957 - U.S. Atomic Energy Commission amended 1icense
9/25/86, General Electric (rehab. of San Jose Drain).

8/22/58 - License and agreement between USBOR, MRGCD and City
of Albuquerque to discharge as per Project #WS-NM-20, San
Jose Drain Improvements.

4/27/59 - License to install and maintain an 8" cast iron
water main under San Jose Lateral and along the west bank of
San Jose Interior Drain between Stations 137+00 and 145+00,
to serve AEC property.

4/23/65 - Atomic Energy Commission, Station 126+65, 12" sewer
force main crossing.

A/27/65 - License to install and maintain City waterline
crossings at Stations 13+15 and 29+40 San Jose Lateral, and
126+65 and 147+70 San Jose Interior Drain.

1/26/71 - Licenses with City to install and maintain a 30"
drain system where San Jose Lateral crosses Bethel Dr,

A-2 Herk - City of Albuquerque - Model Neighborhood Drainage
Improvement 8/25/71 - as per license and agreement between
USBOR, MRGCD and City of Albuquerque dated 8/22/58 (Project
#WS-NM-20)} San Jose Drain Improvements.

6/6/73 - Texaco, Inc., Station 116+00+, drain inlet,

A-17 Herk - 3/14/77 Gordon Herkenhoff - San Jose Drain Im-
provements as per license and agreement between USBOR, MRGCD
and City of Albuquerque dated 8/22/58.

12/23/82 - License to install and maintain a 14" waterline

for line buried under 48"@ RCP at San Jose Lateral Station
148+557, Map 50-TR:2A6.

12/23/82 - License to install and maintain a 14"@ waterline

for line buried under 72"# RCP at San Jose Lateral Station
179+62+, Map 49-TR:3B1.

12/23/82 - License to install and maintain a 14"@ waterline
for line buried under 72" RCP at San Jose Drain, Station
40+17+, Map 49, TR:IX.

12/23/82 - License to install and maintain a 14"@ waterline
for line buried under 60"@ RCP at San Jose Drain, Station
39+22+, Map 50-TR:2A5.

3/6/85 - General Electric, Map 44-TR:64A4, Station 117476+,

-storm drain and 6" drain pipe discharge structure,

11/24/86 - General Electric, Map 44-TR:64A4, Station'123+68i,
storm drain and 6" drain pipe.

4/6/89 - American Investments, Inc., Map 45-TR:22A and
22CBKL, Station 95+50, 83"x128"x50' arch CMP crossing,

4/6/89 - American Investments, Inc., Map 45-TR:22A and
22C2BKL, Station 86+43+, 83"x128"x50"' arch CMP crossing.
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e AR 'UNITE,D STATES -.- - IR €« There zre reserved to the United States from the scope of 1l:h_is
Lo o e DEPARTMENT OR\THE INTERIORS © 7% . 43 Ticense all uranium, thorium and other materizls and the rights pertain-
'1'r'_sr!$-_a;::ﬁ.,]3{}mu;03 “RECLAMAT IQN?"'-;"-‘E".’]" is SRR ing thereto, in and with respeect %o the lards herein involved, which
s TEMWAL ofaged pinaloend af CoosneT R famopt 0o : materials and rights are designated in paragraya 1 of Executive Order
Tt gmew gk TeBRETORAL Ladenrlusnl o 2Rt D vl vbg 9908 dated Decamber 5, 1947 (3 CFR, . 1947 Suppe s
Project iiddl Crandd -Div 510t qiergue’ . .7 vState Heaw Mdxton: _ . . _ .
e, e e TS S LT : 7¢  The United States shall not be liable for-any damages caused to
c o omeens mohealerlt af dom e 0T SRR e e . - ‘the liceansee, his agents or employees or %o such pronerty of the licensee
LICENSEFORERE’@TTON CAND MAINTENANCE - as may b2 authorized hereby to be installed anc maintaired by reason of
T Rl T COFCSTRUCTURES » -0 0 EL AR any act or failure to act on the part of the United States in the operaw
L Tl VT A ‘:J,“- T N . tion or Inain'tenanc-e of -the Projec-b‘
: T NS A e P, 8o The izsuance of this license constitutes in ne way -and to no .
e .1 “Pursdant toauthor:ty given ibxf;the.comﬁ{'ifs"s_iqh_ér of the Buréau of extent any surrender or subordination by the Bureaun o_f Rgu:}gm?lonlszdlts
“‘RQg}@pation, thereunt_g"dnly' authorized by the Secretary of the Interior, the jur;galctlcn or supervision over all or any -part of the lands invo
undersigried hereby acceépts a’license to erect'and pagntain a Yhetnch wash hereine '
line t0.be discharged into. the-San . Joge Drain in.the City of Albvuguergue, - 9o MLicensee warrants that no persen or agency has been employed or
%1'?”!”’" utezaacb&on-of“-lar! ’m] ;ay ﬁ}oﬁf@ ~Feamzeo Drive, 5.E,  This wash line retained tc solicit or sscure this contract upon zn agreement or understand-
Mt:-nggn,,; Lk is located on. ol . f}o_u,a: vancy Bistrict Praperty ¥ap : ing for a commissiun, percentage, brokerage, or contingent f eey excsp'tiflg _
At i o T - s bona fide emnlicyess or bona fide establisked commercial zgencies mzinvained
TSR - . I R : . by the iicensee for the purpose of securing bBusiness. For breach or V?.ola-
o Lol T e o e tion of this warranty, the Government shall have the right o arnzl this
PR Lo SR S : B ‘contract without liability or in its discietion to wegquire the licensee to
T S G D - S ‘pay, in addition to the contract price or cunsideration, the full amount
. TRTeE oo o o R o of such commission, perceniage, brokerage, or contingent fee.?
. B o R | o ,, ) ,‘ 10, "In connecticn with the performance of work under this license,

: ‘the licensee agrees not to discriminate against any ermplcyes or applicant

eau of Reclamation, for employment because of race, religion, coler, or national origin. The

ongress approved June:17,.:1:902 (32 Stat.,
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4. The aforesaid structure or structures shall be so erected as not to
obstruct in any manner the flow of water in the canals, laterals, or drain
ditches of the United States, or to interfere in any manner whatsoever with
the construction, operation, and maintenance of any part of the project.

5. In the erection of the aforesaid structure or structures the following
specifications and conditions must be complied with: as shown on the

A,_;ftx - gbéqnﬂq?ajt&Lf;&i;’sg:” .

Flovation Wﬁﬁu uring omtmation I be furntshed by the n7/) oved __ August 10 ., 19%
Buree: of Reclamtion in acoordancs with the -#tmhga procedere,. Approved by, :( s P 2 ,
, : ﬁraz_aee Conservancgy Dlstrict é% Z A %:9
Date approwed: V Charles H., Cla Bureau of Reclamation.

Witness:

Acting Project ager

Intarior - Reclamatlics = Renver, Colo.
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kugust 14, 1956

Herkenhoff & Associztes
302 Eighth Street NW
Albuguergue, Hev Mexico

Attention: Mr. Webster

Gentlemen:

Enclosed herewith copies of & license peraitting the
City of Albucuercgue o instzll wash line as per revised plans.
i heve shown the wash line extending o the San Jose Drein s
the Sen Jose Lateral has been ebendoned for several vears and
the only cther possible outlet in this ares would be the
locetion shown in red on the enclasuyre.

When the license has been progerly executed, the
original is to be retzined by the licensee, one copy returned
to this office for nur filss ant one ey returnsd to the
Huresan of kFeclemation for their filee.

Hespectfully. yours, ........

mabert Hall, Chiel Engineer
HIVDLE KI0 GEANDE CONSERVANCY [DISTEICT

HB/mam

encle.

ce - to
Bureau of Reclamsztion

v

302 E. PALADE AVE., SUiTE 102 302 EIGHTH STREET, NW
SANTA FE. NEW MeEXico ALBEUQUERRDUE, NEW MexicO

GORDON HERKENHOFF & ASSOCIATES, [NC.
| CONSULTING ENGINEERS

July 31, 1956

Mr. Hubert Ball, Ch. Engineer
Middle Rio Grande Conservancy Distr.
1930 Second SW

Albuquerque, New Mexico

Dear Mr. Ball:

Enclosed herewith are prints of the two drawings which
indicate the location at which it is proposed to construct a well wash
line for the City of Albuquerque, as well as the proposed details of
construction,

This wash line will serve three of the existing San Jose
Field water wells and is required preparatory to placing the City
water system under automatic control operation.

If additional information is required previous to your
issuance of written approval we will be glad to meet with you at your

convenience,
Very fruly yours,
: /do/Herkenhoi& Assoghates, Inc.
ordon Herkenhoff Ei i
GH/»pc ) _
Encl. -

TELEPHONE SANTA FE 2-1036 * ALBURBUERBUTE 7-0295



EXHIBIT HERK A-17
City. of Albuguerque — License of 1958

San Jose- Drain dmprovements

Aibocied fo " Son Tova Dens Tonsmmsmmennis’, Shecks 1513
Of p,‘[q"‘. sef bé &, Her_kemlr\aﬂrf‘} OQWL@Eew)!CI7é .

: EXHibe**éf:kinf\'(1 to'liceﬁsé‘éhd:agreémehf}}'5ﬁ
by and between the United States of America, . .~

* the Middie Rio Grande Conservancy District and the
C]tygof:Albuquerque,rdgted September 22, 1958, .

- APPROVED ol T T R

- Middle Rio Grande Conservancy District ' =

o A2 Mo
ate D Hased (/P97

APPROVED

Bureau of Reclamation
Upper Rio Grande Basins Project

By '(5(.53. /EAQn;b&ujjllﬂL_
Date_ "hnavel 7 19277

APPROVED

City ofégégggperque, New .MeXico
By ~ /W

Date_ - ;/?/5/{///7

Exhibit Her W' N -\7

PROCEDYURE TO BE FOLLCYED I TMSTALLING
O ERECTING STRUCTURES

411 grades and elevations will be furnished by the Bureau
of Reclamation's Resident Engineer, telephone No. 7-031%, Extension
285. The request for grades or elevations should be made at least
five days before the beginning of construction. Inshection of con-
struction to conform with apwroved plans included in the license
will also be furnished by the Lesident Engineer.

TMPORTAHT

If the structure is not installed in accordance with
furnished grades, e¢levations, and conformance with above plans,
said license will be revoked in accordance with Clavse 3 which
provides for removal of structure at the expense of the licensee
upon a ten-cay written notice.



— e Arains er werks of.the District held Wy the United States. —

LICENSE AND AGREEMENT

This agreement ma.d.e this 22nd  dasy of September  , 1958,

pu:rsﬁant to the Act of Congress spproved Juns 17, 1902 (32 Stat. 388) end
acte smendatory ther_eof and supplementary thereto, particularly the Act
of Angust 5, 1939 (53 Stat. 1187), s amended by the Act of August 18, 1950
(64 Stat. 463), by end between the United States of America, hereinafter
referred to ms the Unites States end represented by the officer executing
this agresment, the' Mid.é.'l.e Rio Grande Conserv;.ncy District, a municipal
corporation of the State of New Mexico, hereinafter referred to as the
District;, apd the City of Albuguerque, & municipal corporation of the State
of New Mexico, heréinafter referred to as the City. ‘

.- WITNESSETH: |

WHEREAS, ' the DistTict has, purswent to lawful authority and

" contract, traneferred to the United States certain .of its works, ineluding

certain rights of way and the drains located thereon, as hereinafter described,
located within the City of Albuguerque and the County of Bernalillo, and
| WHEREAS, the City wishes to- introduce into the sald drairs ceftain
storm sewer outlets and culverts so that the waters flowing therein may be
d_isch.a;'ged. into the said drains, and

WHEKEAS, the parties hereto recognize that the sald draiﬁs were
not constructed for the purposes of evacuating flood or run-off waters arising
within the City of Albuquerque or in the vicinity thereof nor wes the Distriet
authorized to construct works to fulfill such purpeses, and

WEEREAS, the partlies hereto do sgree, however, as & convenience
to the City, to permit the City‘to introduce intc said drains such waters,
.provided certaln conditions as hereinafter set forth are complied with, and
provided further that it 18 recognized that this license shall not be construed.'
as esteablishing any precedent for the allowance by the United States of eny

other culverte or inlets, or the introduction of any other water into any of the

"

G o

““or the waters infrcduced Thererrom, the City agrees o reimburse the United

NOW, THEREFORE, in consideration of the premises and the
terms and com'iitions of this agreement, 1t is mutually agreed a5 follows:

1. Ihe United S*t-:a.tes grants & license to the City to construct,
6perate end maintain certain drain and storm sewer inlets and culverts at
polnts located on rights-of-way and structures of the United States, all as
shown in exhibits to be avtached hereto and by this reference made a part hereof.
Said d.fa:i.ﬁ end storm sewer inlets and culverts shall be constructed and installed
in accordance with plans and specificatiorns approved by the United States
and by the ﬁistrict. At such time as drawings showing the menner and fashion
pf the construction and instsllatimn of the inlets and/or ;culverts st a
specifié location are spproved by the Unlted States and by the District, they
shall be labeled in elphabetical sequence "Exhibit to License and
Agreement by and between the United States of America, the Middle Rio Grande

Conservancy District, and the City of Albuguerque, dated "

a.ttéche’d. hergtg,"a.ud by this reference shall become & part hereof.

2. The City agrees to pay all construction end installation coé‘ts for
seid inlets and culverts, including the restoration of rights of way and
structures of the United States to a condition satisfactory to the United States.

The Clty agrees 'bo maintaln the inlet and culvert structures in good repair and

working order. To this end, the City :shall, at its own expense, keep trash

and silt out of sald inlets and culverts and shall keep the culverts clean at

2ll tines.

creased op'eration and meintepance cost resulting from the introduction through

sald lnlets and culverts of weter into the drains of the United States. This

shall include, but not be limited to, the cost of removing silt and other debris

entering saild drains through said inlets and culverts.
L. In the event the City fails to perform any of the conditions set
forth in the agreement and the United States, with its funds, is put to any

edditional expense beceuse of the installation of the inlet and culvert structures

States for such expense. Bills for all amounts tc be reimbursed by the City
pur;ua.nt to thls artiele, or any other article of this egreement, shall be
submitted by the United States monthly, and the City egrees to pay said bills
within 15 days from the receipt thereof.

5. The City hereby releases the United States, its officers, agents and

-~



exmployees, and ;Lts successors and assigns from &ll damages which may
result from tl.le coxistmctiou, operation or maintenance of said intets and
culverts across the rights of way of ihe United States, or the intrcduction
of waters into the drains located thereon.

6. The City aérées to indemnify end save the United States, its
officérs, agents end employees, and its successors and assigns harmiess
from claims by third parties for injury or loss ceused by or resulting from
the construction, operation or maintenance of said inlets and culverts, or
the i!ll'brodu'ction of water therefrom into the drains of the United States.

T+ The rights and pri:vileges conferred by this license shall
terminate on June 30, 1959; Provided That the City may renew this license
for one year by furnishing written notice et lesst 10 days in advance of the
explration date to the United States of its desire to renew the license under
the same terms and conditicons herein set forth; Provided, Further, That
unless revoked, as provided in Paregrsph 8 of this egreement, this license
may be renewed by the City each year thereefter by providing similar notice
to the United States. The written notice herein required<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>