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in the fall of 1987, the City Council directed staffito re&ort on the condition
. of the City's infrastructure, identify deficienciesi and dutline plans to' meet
future growth. The first two of these reports," dlSCUSSlng
the drainage system, were reviewed by the Joint Commltte%s earlier this year.
The third report, an overview of the sewer systemw is now presented for the
Committees' .information (see attached exhibit under: separate cover) . '

Seme of the?City'S»sewer facilities,

today, are nearing the end of their
-capital improvement costs will be on
to repair and/or replace old brick

although seeming to

the, water system and

work satisfactbrily

useful life, As a result, maintenance and

the rise. Of partlcu
sewers in the central

lar note is the. need
City. The attached

report also discusses street flooding problems assoc:ated wmth the combined sewer
system. Correction of these street floodlng problems woudd be very expenslve

and probably require debt financing.




Page 2 | | .
Budget and Finance/Transportation.
.and Community Development Committee
August 23, 1988 ! '

RECOMMENDATION - =
This: report istubmftted'fqr Committee review.

. - Respectfully submitted,

A4 MELVIN H. J
@ . . .Director of

HNSON
lic Works

i . T

Assistant City Manager

I
- :
. ,
; , . August 23, 1988
a : - All Districts

i




CITY OF SACRAMENTO |

#

I
s
|
i
.

f

OVERVIEW. OF CURRENT AND

PROJECTED SEWER FACILITY REQUIREMENTS

-
=1
; //‘{“ f =
1 7 T |
\ V o q ; ] r}v‘-
g oAl | S
— y h l/‘/
R —-).
[ . A %%/}/A/ '
=2t |
; L
: Y ;
LEGEND: -
X comamen = - \ \
[:]ansemma . %
A e \
EBCITY LIMRS - \
' . i
PREPARED BY

|

DEPARTMENT OF PUBLIC WORKS

FLOOD CONTROL AND SEWER DIVISION

AUGUST 1988




—~ ! - "E »4«1 ni _ !
N .

CITY OF SACRAMENTO

: : . -
OVERVIEW OF CURRENT ANP

PROJECTED SEWER FACILITY REQUIREMENTS

!

'PREPARED BY:

. , : -
DEPARTMENT OF PUBLIC WORKS'

i

' FLOOD CONTROL AND SEWER DI

Bl

i
2

L

i

i

I
VISION

' it

:
[I .
|
1

L
; i
- P
S
: 1 i‘
. AUGUST 1988
' b e
’ P
b
i :\



iy

~ ! _ ~ i P [

EXHIBLT “C

TABLE OF CONTENTS = (

Seu9r System 1nuentnry and Evahuat;nn

1|‘
o
i
l

SUMMARY . et eeeeeeeeeeeeen, e % ...... 1
“INTRODUCT LON S ,
Description of Sewer Facilities,..... SURTORIN S 276
~ lnventary ot Sewer Facilities......... ,%...JTWH.;....6-7""
DISCUSSLON s
Sewer Facility Problems......... e i Be13
Sewer Pump Stations..... B PR pras kst
: . L | P
CAPLTAL IMPROVEMENT PROJECTS L |
Existing CIP7S.uuivusenniniiiinniiiiennnns e 15
Future CLP s el (L evans 19
~"Summary CIPfﬁ...........1...........h{.g,...(.g ........ 15
PROJECTED EXPENDLTIRES. .......... U ORI VSO T
MAINTENANCE PROERAM....f,..; ..... b 12770
‘ C
‘ CONCLUSION..,,..; ......................... frediinn 20
A : . :
L APPENDIX !
' . ’ ! ;
‘EXHIBIT “A* " Cost Summary, West, at McCleIEanM;
o - Air Force Base lnfrastructure
Studys Spink Engineers) August ?987
CEXRIBIT *B» Summaryk Study ot Camhrned Sewe%
: ~ System Studys Robert £. Young 4t:
Engineers) June 1988 } o
i‘ .



T P,

SUMMARY

|
i
IS
LA

: . i
This report is an overview of the City’s sewer facilities. Included in this report is a description of
the sewer and combined sewer facilities, a discussion of facility. proble[ms a summary of current and
future capital 1mprovement projects, an estlmate of prOJected expendltures and a descnptnon of
current maintenance programs. b

. , i

The City’s sewer facilities consist. of 310 miles of combined sewer/drainage pipelines, 510 miles of
separate sewer pipelines and 42 wastewater puniping plants. The combined and separate sewer
pipelines are anywhere from new to 130 years old and, due to deterior%ttion, root intrusion and
settlement, the older pipelines need to be repaired or replaced. rAdditiﬁmally, the combined sewer
system needs to be upgraded since it does not have sufficient capacity ito handle even a minor storm
without local flooding occurring.at various locations throughout the Central City. The wastewater
pumping plants, which are more than 30 years old, are nearing the end of their useful life and need
to be rehabilitated and/or replaced. i
Depending on location, various improvements and maintenance work h’Lwe been performed in the past
that generally alleviated particular problems as they became known. Due to the age of the system,
however, problems are on the increase. The latest estimate of the .cost;iof needed capital
improvements is $89.4 million. Included in this estimate is $80 million |for partial separation of the
combined system and $9.4 million for the existing and future caplta.[ 1mprovements

Approximately $6.7 million in revenues is expected to be generated in' ’flscal year .1988-89. This
revenue will be needed to pay the operation and maintenance cost ($5 4 million) and to fund the
yearly capital improvements ($1.3 million). Consequently if the $89.4 mlllxon in capital improvements
are to be completed in a timely manner, an additional revenue source wxll be necessary. If the goal

is to complete the separation of the combined system in 20 years and the other capital improvements
in five years, approxxmately $12 million in total annual revenue would be required.

o e, T e 8 R



INTRODUCTION

Description of Sewer Facilities

The City’s sewer facilities consist of a large combined sewer/storm drain system, herein after
referred to as the combined system, serving the downtown and surrounding areas and a separated‘ﬂ
sewer system serving the other areas. Figure 1 shows the aréas of the City served by the combined -
and separate systems. ' - '

A significant portion of the City’s sewer facilities is maintained by the County Sanitatibn District
No. 1 (CSD1). Figure 2 shows the district’s service areas inside the City llmlts These areas !
comprise approximately 40% of the total area within the City llmlts _
The first combined pnpelmes were constructed in the late 1800’s and consisted of brick’ latd plpelmes
that conveyed, by gravity, municipal and residential wastewater and stormwater runoff to the ‘
Sacramento River. However, as levee improvements: were constructed along the Sacramento River to
protect the City from intermediate flooding, the need arose to add pump stations at the ends of
these gravity pipelines. The first pump station, Sump 1, was constructed in 1908 followed by Sump
2 in 1916. Both these sumps originally pumped untreated sewer and storm drain water over the
levees and into the Sacramento River. Today there are 42 pumping plants included in the City’ s

. sewer system. The combmed system has seven (7) and the separate sewer. has 35 pumping piants
Figure 3, page 5 shows the location of the pumping plants. ,

The expansron of the City’s combined system continued until 1946. At that time, the Clty

. discontinued the practice of using combined pipelines and initiated an 1mprovement program wherein
new separated storm drains were constructed in selected areas. The service area of the combmed”
system is now limited to approximately 7000 acres located in the central portion of the City of |
Sacramento. - - _ ' ' |

. In 1952 the City, in an effort to satisfy State Health Department regulations, completed the ;
construction of a primary treatment facility at 35th Avenue. Upon completion of this facility, °
untreated wastewater from the combined system was, for the most part, no longer discharged into
the Sacramento River. Only during extreme storm events would wastewater directly discharge into
. the river. The original treatment facilities consisted of primary settling basins with chlorination. .
In 1973 the facilities were expanded to include two trickling filters, an additional clarifier and a
contact chlorination'chamber This expanded treatment facnllty remained. in service until 1982.

In 1982 the Sacramento Regional Wastewater Treatment Plant (SRWTP) was completed and began
treating the wastewater from both the City’s combined system and separate sewer system. This new
. plant and interceptors were constricted to consolidate the County’s numerous wastewater treatment
facilities and to help resolve an odor problem that historically plagued the City’s treatment plant. ’
The Sacramento Regional Wastewater Treatment Plant is operated and maintained by the County.
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INTRODUCTION

Descrlgtlon of Sewer Facilities (contmued) : ‘ :

The City’s Combmed Wastewater Treatment Plant (CWTP) although unused for the most part, is an
integral padrt of the Sacramento Regional Wastewater Treatment Plant (SRWTP) and is operated by
City staff. Wastewater from the City’s combined system and separate sewer system is conveyed to
Sump 2 where it is pumped to the SRWTP facilities. When the combined wet weather inflow to

. Sump 2 exceeds the City’s allocated portion of the SRWTP’s capacity, the excess inflow is pumped
from Sump 2 to the CWTP for treatment. When the combined capacity of these two treatment
sources is exceeded by the inflow to Sump 2, the excess is diverted through the Pioneer Interceptor
to the Pioneer Reservoir for storage. The stored wastewater is then diverted back to the CWTP for
treatment as the inflow to Sump 2 subsides. During extreme storm weather, combined wastewaters
are discharged into the Sacramento River from Sump 1, Sump 2 and the Pioneer Reservoir, as
conditions require and in accordance with the City’s wastewater discharge permit. A schematlc
presentation of these facilities is presented in Figure 4.

'Inventory of Sewer Facnhtles

The existing Clty area is approx1mately 98 square miles, but the ‘City provides sewer service to only
53 square miles. The remaining 45 square miles are serviced by the County Sanitation District No. 1
(CSD1). Figure 2, page 4 of this report, shows the area served by the City’s sewer facnlltles and
the CSD1 facilities. : .

The City’s éeﬁ(er facilities consist-of 304 miles of combined Apipelines, 510 miles of se'parate scWef'
pipelines and 42 pumping plants. Table I provides greater detail on the lengths of various sizes of
pipe for the combined and separate sewer systems. Figure 3, on page 5 of this report, shows the

locations of the pumpmg plants. There are 7 pumping plants in the combined and 35 in the separate

sewer system.
COMBINED WASTEWATER

CONTROL SYSTEM SCHEMATIC
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TABLE ! i

COMBINED
|
ADDITIONS  FEET 10 TADDITIONS  FEET TO
SIZE [N FEET DATE SIZE IN FEET 0ATE
4 2,480 51¢ ) 21560
&* 233,230 520 25000
8 5,998 1L 9% : 61302
10¢ B 12182 ¥ 15220
12¢ 1616 - 93,844 5 23920
16% 185470 8¢ 21970
19 5,283 33,764 &8¢ : 18;858
16 26,9460 &3 : 41250
18 1,085 40 5081 85* 440
w° 12,490 bb* 3030
e 10 6,980 9 - 1560
ik 11,400 72 73940
% 1,509 41,949 8” 1,990
2 91125 84 8,340
28* 450 5+ 3,340
1,330 11,480 102* 2,980
3 9,530 108* 11,470
36" 8:254 114" 11080
i 1,225 1325 72 x 30 . 240
42* 12:180 300 x 45 1820
44 2,470 3¥ x 42 24150
45* 446 111626 6.9 x 3.1 950
48° 11,440 1.5 x 1.0¢ 370
: 30* FM v 31650
TOTAL 1,602,817
(308) Milles
SANITARY SEVERS -
ADDITIONS  FEET T0. ADDITIONS  FEET 10
SIZE N FEET 0ATE SIZE N FEET OATE.
g 500 38,902 £/ 5109
[ 30,956 1,408,966 39 3,410
g 16,298 6391542 62v 15,310
10 11527 148,802 45 1,730
12* 594 126,964 g4 669 L 919
18¥ 7,030 724 1,860
15 590 81,282 3bY x 48 brick 1,090
16 5,720 &* FN 13,459
18 40770 8 FM : 2:405
20 - S)480 .0 10% FM © 1,300
2 3192 12* M ' $1750
2 2,530 1 FM 10:100
Y 42,670 18* FM 6200
2% 5,550 21* FM 4,800
77 10,206 26* FM 1,600
30 13:066 30 FM B
33 8,980 36 FM 1616
' 78* Fi 9,000
TOTAL 69,232 2,680,401
(510) Miles
{1
!
;
7



DISCUSSION

Sewer Facility Problems

To facilitate a clear understanding of the sewer facility problems, the City has been divided into
five sub—areas for drscussron purposes. These sub-areas are shown on Figure 5 and are 1dent1fled
follows: ' . . ' . ‘\

- SUBAREA "GEOGRAPHICAL AREA éOMMON NAME

North/West Sacramento- Natomas

North/East Sacramento N. Sacramento/Robla
Central Sacramento . Original Sacramento
South of American River,

generally east of U,$.99...E. Central Sacramento
South of Sutterville Road, .

west of U.S5.99 . Sacramento/Pocket

Area 1 — Natomas Area

This area is basically “Natomas” bounded by the City limits on the northwest, the American River.on
the south; and the Natomas East Main Drain on the east. The southern portion of this area is well
developed. The remaining area is agricultural with anticipated development proceeding northerly;'. _

The entire Natomas area is in the County Sanitation District No. 1 (CSD1). Consequently the Crty
has no responsibility for the sewer service to this area. ‘»
The developed southern portion of the area (So. Natomas) has interceptors which convey the sewage
to the Sacramento Regional treatment facilities located south of the City. The sewer facilities for
undeveloped northern portions of this area (No. Natomas) have been master planned by the County
and will be implemented by the CSD1.

i
|
|
i

Area 2 — North Sacramente/ Robla

Thls area is bounded by the Natomas East Main Drain on the west, the City limits on the north, .
McClellan Air Force Base on the east and the City limits down to the American River on the south
This area, sometimes. referred to as North Sacramento, had its sewer service provided by the
Hagginwood Sanitation District prior to City annexation. The ages of the sewers vary from 10-60
years and they are generally in average to poor condition. Additionally, some of the sewers have
capacity problems due to changes in land use intensities.

Of the total 12,000 acres within this area, 2200 acres lie within the CSD1 service area and 9300
acres are located within the City service area. Approximately 1,550 acres within the City service
area are unsewered. This area is commonly referred to as the Robla area and is shaded as shown
on Figure 5 on page 9 of thls report. !
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- DISCUSSION

Sewer Facility Problems

3

Area 2 — North Sacramento/Robla (continued)

_The majority of this 1,500 acres which extends north of Bell Avenue is vacant land with sparselyij
scattered residences. The remainder of the area including Bell Avenue and the area South of Bell
Avenue i$ residential development. The North Sacramento Community Adopted Land Use Plan has
designated the majority of the area for industrial use with that portion south of Bell Avenue
designated for residential use. ‘ : '

Although ‘unsewered, the Robla area has existing sewer mains located at its eastern and southern
boundaries. If extended and/or enlarged these existing sewer mains could provide sewer service to
the area. An August 1987 study by Spink Engineers entitled, “West of McClellan Air Force Base;
Detail Infrastructure Study” analyzed the capacities of the existing sewer mains and designed new’
mains which would connect to thiese existing mains and serve this area. The cost to extend and/or
enlarge these existing sewer mains is approximately $5.74 million using August 1987 dollars. A

. summary of pipe sizes and lengths can be found on Exhibit "A” in the ‘appendix of this report.

‘These sewer line extensions have not been included in the City’s five year capital improvement
program since they will be financed by assessment districts as development occurs. To assure this,
the Public Works Department will require that, as a condition of development, the necessary se’wc%r
lines be constructed to serve the area. ' : o .

~ Most of the pipelines in the residential area are vitrified clay pipe with concrete and tar joints. As
" is typical with such a joint, excessive concrete protruding into the flow path of the sewer line |
causes grease buildup which results in ¢ontinued maintenance problems. The area is also served by
10 sewer pump stations. (Sanitary Sumps, see Figure 3, page 3)

7/

NS
FIGURE 6
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DISCUSSION

Sewer Facility Problems

Area 3 - Original Sacramento

e TR v m s

This area is bounded by the American River on the north, Freeways 99/80 on the east, Sutterville
Road to the south, and the Sacramento River to the west. However, because of the combined sewer
system extending easterly of Freeways 99/80, the eastern boundary actually is uneven. This eastern
boundary follows Freeways 99/80 down to “H" Street, easterly to 46th Street and south to 14th
Avenue, which aligns with Suttervxlle Road west of Freeway 99. (See Flgure 5 page 9)

This area is served by the Crty s combined system. This system' is 80—l30 years old and, for the
most part, needs to be rehabilitated and/or replaced. Included in the combined system are 7 pump
stations, (Sanitary Sumps, see Figure 3, page 5). -:i
The first combined system pipelines were installed in the late 1800 s and were extended as areas
were annexed to the City. By the 1940’s the system had been extended to the point that it could
not contain even a mild rain storm without some City streets bemg flooded

¥ :
Recognizing the need for a comprehensive solution to the capacnty problem, the City engaged the
services of Robert E. Young Engineers to analyze the'City’s combined s'[.ystem, evaluate future
changes in Federal or State policies on storm drainage discharges, and tP investigate alternatives for
the complete separation of storm drainage and sewerage flows as- well as alternate plans to complete
separation. This study should be completed in the next few weeks. Prelrmmary conclusions as of
this writing are as follows: - .ﬁ
'l
1. Street flooding occurs throughout the study area for the 5— year storm event.

2. The general conveyance capacity of the exxstmg system is lrmirted to
conveying runoff from the 1-year storm without significant street flooding.
; l
3. The primary factor contr1butmg to street flooding wrthm the! study area is
inadequate pipeline conveyance capacities. ‘i
4. In order to handle a five year storm a portlon of the combmed system would need to be
separated.

5. The cost estimate to separate the total combined system is $3l7 000,000.
When the study has been completed staff will prepare a report to counc11 with recommendations on

a future course of action. A copy of the summary of the draft report by Robert E. Young Engineers
is included as Exhibit "B” in the appendix of this report. ; ;

1 o



DISCUSSION ' :

Sewer Facility Problems

Area 3 - Original Sacramento (continued)

In addition to capacity problems the combined sewer mains have detenorated due to age to the
point that they need to be rehabilitated or replaced. The City has had an ongoing program of
rehabilitating these sewer mains and currently has identified an estimated $6.2 million of work
needed over the next few years. Table II is a list of pipelines needing work. The estimates reflect
the cost of installing new sewer mains and therefore would be lower if the existing sewer lines
could be rehabilitated by slip lmlng them. A few of these projects are currently scheduled in the
sewer’s five year Capital Improvement Program and represent only a fraction of the problems
throughout the combined system.

TABLE (!
COMBINED SEVER STORM QRAIN
STRUCTURAL FATIGUE WORK

EXISTING SEWER  APPROXIMATE TOTAL ESTIMATED
SEVER/REACH SI1ZE, [NCHES LENGTH, FEET CoSt 1,000's
7th Street
D/E to FIG 1%, 900 290
FIG ta G/H 16 450 150
Buikhead to K/L wvaries tron - '
36 x 47 ta
48 x &0 1,100 . Sa0
P/Q to R r3 930 200
13th Street
F 0 G/H 20 650 250
G/idto K 2 200 200
N Street )
18th to 20th 30 s &00
20th to 22nd 30 m 400 .
R Street ,
i0th to 11th u 400 150
11th to 12th 4 450 175
17th 10 13th 2 $00 200
S Street :
9th to 11th S¢ 800 6090
11th to 13th ) 850 700
- &th Street ’
Capitol to P % 1200 400
25th Street .
F toH 22 x 33 850 360
HteJ 30 x 49 " 80 400
Jwo L 36 x 95 80 400
LtaN 36 x 99 900 600
Nto &2 400 300
0w P/Q 42 650 500
P10t 0 3] 200 150
0tw$ 49 850 - 500
20th Street
Fuhl 20 1,050 300
LAY 2 x 23 450 200
Jwtb 22x23 850 300
LtaN % x 2 850 300
G/H alley
9th to 10th 8 200 S0
3rd Street
0t0 16 850 300
K/L alley
8th to 9th 8 250 100
Capitol/N alley
8th to 9th 8 200 S0
R Street
10th 13 13th | 460 200
X/8roaqvay alley .
2hth to 27th 8 160 S0
TOTAL ESTIMATED COST $ 6150
12




‘Freeway 99 on athe west; and .the American River on the north. |

‘ R |
DISCUSSION - - , ‘ S
. . . . ‘

Sewer Facility Problems (continued) _ : oot

Aree 4 -

East[éentral Sacramento - S

[ [ .
: Y . : . H o )
This area inclides everything east and south of Area 3 described above lto the easterly City limits,

"[ Il

consequently are in good condition.. L : o

v

. The sewer. lmes in this area were generally constructed before and up to the 1950-60’s and

Of the total 12 ‘500 acres within this area 10,000 acres lie, wrthm the CSDl service area ancl 2500
are connected to City maintained sewer mains (See Figure 5 Page 9). The area is also served by 4

sewer pump stations, (Samtary Sumps, see Frgure 3, page 5). 1. : |.

oo
b

Large trees in the streets and backryards also cause problems in this areak“ ‘Tree. roots intrude into

the mains and service lines, damaging the pipes.
area is the contro] of root intrusion in the pipelines.

The main problem of the sewer facilities in this

“
oy ‘

" -

Area § - South-'Sacramento[Pock'et'Area) . ;;' . : l '.

| C -
This area is bounded by Sutterville. Road on the north the Crty 11m1ts on the east and south, and

the Sacramento River on the west. w

The sewer lines in this area were generally constructed in the 1950 60’s

are consequently in good condition. ; 1

or after and thereafter and

. 1
r

Of the total 17,500 acres within this area, 5, 000 acres lie within the CSDI service area and 12,500

are connected to City maintained sewer mains (See Figure 5 Page 9. TI
sewer pump stations (Sanitary Sumps, see Figure 3, page J). l

he area is also served by 21

The main problem wrth the sewer facﬂrtres in the area is 1nf11trat10n ar

1 a high water table. Many

of the sewer mains have neoprene gaskets that compress when thp sewerE mains are installed or
stainless steel. band couplings that deteriorate when they come in] contact with the chemicals in the

ground water.
on the sewer pump stations.

Sewer Pump Statidns.. . T ‘,

Both situations result in excessive infiltration that puts ah additional pumping burden
The net result is hlgher overall pumpmg cOsts.

.‘E\.

The City of Sacramento s facrlrtres to pump storm water or samtary flovn)rs and store or treat
wastewater are in some instances relatively trouble free and capable of performing as designed.

Areas that ‘are tributary to older facilities usually require addmonal capz{crty or replacement. New
facilities to pump wastewater will be requiréd as new development occurs and as the capacity of
some of the pumping statioris becomes unacceptable. The sewer "facrlrtrgs include 42 pumping stations

Original Sacramento area with a total of 4000 H.P. These. pump statrons
page 5 of this report. ‘

13

- i, w4 b T

with individual.pumps ranging from.1 H.P. to 500 H.P. each. The largest station is Sump 2 in the

are shown on Figure 3,




*DISCUSSION o |
Sewer Pump Stations (continued)
‘i

The number of sanitary s!tew'er pump stations by area are as follows:

Area 1ﬂ . : _ 0 stations

Area 2; 10 stations :
Area 3“ : : .7 stations
Area 4» 4 stations
Area 5/ . 21 stations

i 42 stations

An aggresswe Prevent!ve Maintenance and Corrective Maintenance Program, conducted over a per:od
of many years and with constant City Council support, has resulted in the City being able to keep
facilities dating from 1908 in operation; however, a number of these facilities are nearing the end of
their useful life or have capacity problems and must be upgraded or replaced in the future. Staff
anticipates that over the next five years, five of the older pumping facilities will need to be
reviewed for replacement. The cost to replace these pumping stations is estlmated at $3.0 million.

!
As the City’s pumping s}stem expands with development the Division will need to promote an on-—
going program of station improvements and new facilities. Additional qualified personnel will have
to be recruited and complete system training provided. The continued use of available technology
will require. knowledgeable and highly motivated personnel, capable of adapting as system
requirements change. Thls will be necessary in order to protect the expensive equipment being
utilized and to insure a h‘lgh degree of pumping station reliability for public safety and convenience.

#

¢
i

i City Crews Cleaning Wet Well

14

i




_project.

[

!
e
CAPITAL IMPROVEMENT PROJECTS (CIP’s) T

[
b

> e h

Existing CIP’s The recommended Five Year Capital Improvement Program for 1988-93 has 1dent1f1ed
$6,405,000 in sewer capital improvement projects. The schedule to complete these CIP’s is found in
Table I1I, page 16 of this report,’and indicates an anriual cost for the n%xt five years of*
approximately $1.3 million dollars.: Only a few of" the necessary structural improvements to the
combined system are included in this 5-year CIP program and for frscalf 88 89 are 1temrzed by

1! )

. , {
Future CIP’s As the sewer fac111t1es get older, addltlonal replacement of prpelmes and pumpmg

equipment for both ‘capacity and structural problems will be. required. ?Although not conclusnve a
study is nearing completion that will identify future projects that are- not included . in-the Cxty s
1988-93 Five.Year Capital Improvement Program. These futureiCIP’s are in Area 3 = Original

Sacramento Area ‘and deal with the capacity problems of the combmed system ~Based on the draft 'A o

report, it will take approxrmately $80 million to partially separate and help provide a capacrty
capable of handllng a five year storm event in the combined system. Aﬂddrtlonally, ‘within 'the next 5
years staff estimates that five of the older sewer pumping plants: will ne'ed to be replaced. . The
preliminary cost estimate for pumpmg plant replacement work lsi $3.0 mrllron S -
Summary CIP’s A summary of costs for the exrstmg and future CIP’s for the sewer facrhtres are
listed on Table IV. This table is laid out as follows; the first lme shows the present approved 5-
year Capital Improvement Program discussed in the first paragraph of thrs section. In addition to

. this, the second line shows necessary additional funding for existing pump station 1mprovements

These improvements are presently delayed because-of lack of funds. The third line shows pro_]ect
costs for structural improvements presently necessary in the combined storm drain. These structural
improvements include deteriorated brick mains, inadequate storm dramage inlets, and other
consuieratrons that need immediate attention as shown in Table [I (page 12).. - -)

i S v
The fourth line in the table covers yearly costs for 1mprovements as dlS(‘llSSCd in the combined
sewer study. If the study’s recommended plan were followed, these corrective costs to improve
capacity (floodmg) problems in the selected areas would be $7.4 nmllhon per year via a bond. A

. safer approach would beé to do each area separately and plan on flve year: intervals of .correction.

The initial prOJect (Alhambra Pumping Station: and: Associated Plpmg wi th an estimated cohstruétion-
cost of $33 million) would cost $3.1 million per year via bond fmancrng; ' '
71‘ l

‘The summary of costs shows that 1mprovement necessary to correct deficiencies is ver’y"expensive,

but should not be ignored. :

’ A [ T
PROJECTED EXPENDITURES ' ‘ ST ‘
The current revenue generated by the City’s sewer fee and other% sources amounts to approx1mate1y
$6.7 million annually. This revenue not only finances the necessary caprtal improvement projects, -
but is also used: for the operation and maintenance cost of the sewer facilities. Conseqiiently, if the
City is going to undertake a capital rmprovement schedule as md!cated en Table IV addltronal

revenues will be necessary. ) | . ‘r

Where sewer. facrlmes exrst but are defrcrent it follows that any upgradmg should be accompllshed
at general. City expense such as funding from.the monthly sewer user fee or from the proceeds of a
City wide bond issue.

i
v
i
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: TABLE {11 )
* o 1987-1988 CIP. PROGRAN SEWER RECOMMENDED PLAN
P : , *x 1000
i ’ . . -
PROJECT DESRIPTION -~ B8-89 89-90 90-91 91-92 92-93 5 YR.TOfAL
'11 . M
Misc. lap. Wasteuwater Pumping
. Station laprovements )| &0 &0 0 &0 300
~ Misc, Sewer laprovements 100 100 wo 00 100 - s00
’ ‘EW!P'Electri:af : o dl 80 ’ 120
4th: St Brick Main Repl. -~ . : '
between Capitol and P - 260 : 260
R 5t. bet. 10th'k 13tk .
fain Replacesent TG : ‘ 17
Capital & N alley betueen
18th/ 20 Main Replacenent 40 o s : 40
“Santiago~El Caming alley .
bet. Fairtield & Rio Linda P 40
Main Replaceeent .40 )
G&;H - 9th & 10th alley

Main Replacement 30 30
E! Canino ~ Redwood alley .

between Western & Coltfax 5 A i
X & Broadway alley between ’

“ 28t and 27th 2 - 20
3rdiSt. trom 0to Q . ’ .

" @ain replacesent . 140 - : 100
Main Replacement ailey n _ .

" Bth&9th-K&L 50 . 50
Reconstruction wisc. manholes 100 . 100
9th: St. between 13U 50 ‘ $0
Misc. Sever reol. OowntOun 200 ° 1000 1006 1000 1100 §,300
Puop Station Radia Telemetry T100 00 100 300

) ;

. TOTAL EXISTING CIP's  ~ 1305 1,320 15260 1,260 1,280 6405

[ : ' ‘

TABLE 1Y
CAPLTAL |MPROVEMENT FROJECTS

CCAPITAL "FISCAL YEAR CIP ESTIMATED COSTS

|MPROVEMENT . X 1000
i PROJECTS . B8-89  89-90  90-91  91-92 ° ¥Z-93

Existing CIP's

LSyl cPT 1305 1320 1280 0 1280 120
Future CiP's

Y2, Pussing - 400 . s00 400 B0 00
. 3. Cq-ﬁined . ) )
structural 1300 1300 1300 1300 1300
" 4. Combided .

capatity 3100 3100 3100 3100 3100

. TOTAL EXISTING & :
FUILRE CIP’s 6300 6320 6280 6260 4260

16




MAINTENANE:E'PROGRAM e

the system in flscal year, 1987 88 was $5.4 million.

e

‘
i - . L : o !
|

. - |
PROJECTED EXPENDITURES (continued) T

4 L )

i

; . ‘ h (,. .

1 the City wishes to undertake this constructton in a relatlvely short perlod of time through bond

issue financing, the design phase of the projects should begin well in advance of the sale of a

majority of the bonds. The design should probably be accomplished by consuitants with an overview

by City personnel who would check the work, administer consultant agreements and contracts and-
inspect the construction. Such a program would require approxrmately&srx engineering posmons to
administer contracts, check plans and mspect the. work ey

L . S | l‘l

[ [ - ) ¥

The sewer fac1htres are mamtamed by-a staff of eIectrlcrans machlmstﬂ plant operators and service
workers who have been very successful in keeping an aging system ope{iratlng The cost to maintain

For the sewer malns staff mainly perform needed maintenance ‘Lis problllems occur. The work
includes cleaning roots and grease and controlling pests inside the sewer mains. For pumping plants,
staff routinely inspects the 42 sumps and performs maintenance fas nece'ssary This work mcludes,
but is not limited to, machining new impellers, cleaning bowls and mstallmg worn out parts. Also
mcluded in the work is the upkeep of the pump statmn grounds and structures
, [,( \

As the sewer facrhtles near the end of therr useful life, add:tlonal mamtenance problems are
anticipated which will reduce the ability of the existing mamten'ance staf f to keep the sewer
facilities running satisfactorily. Recognizing this, the Flood Control and Sewer Division staff has
purchased-a computerized wastewater management system to keep track of mamtenance costs and
schedule routine work. The overall goal of buying this system is to mclrease the eff,1c‘1ency, of the
maintenance staff and thereby reducing operating costs. _ ‘u‘ : C

i b
The expected mcrease in the maintenance cost as the sewer facrhtles get closer to the end of thelr
useful life is dependent on the level of past maintenance and thérefore difficult to estimate.
However, what: constitutes a good maintenance program and its respectd/e cost can be esttmated if
one considers certam guldehnes . . : _ ‘ 11 i , N '

1 "
P | . j

A.. Al underground materials start to fail the day they are placed Stated dlfferently, the day
the plpehne was, 1nstalled it is in the best condition it will ever bme

§

B. - Maintenance of all underground utllltres not necessarily nnprovdments in the pipe matenals
themselves is needed to assure continued capacity. 11 }E . -

Y

]l
C. Pump stat1ons represent a considerable mvestment in eqmpment tihat fails routlnely wrthm ten

© to tWenty years. Mechanical and electrical items should be revre\(wved on a limited time span
Mamtenance and operations are significant costs for this rnfrastmcture
ll

Based upon these. gurdehnes the following methodology can be used to
rnamtenance/operatlon and capltal 1mprovement program;

h
I:les_ign' a
- Equlpment and. electrlcal replacement (large 1tems) should be cdnsidered to have';‘a maximum
hfe of 20 years ll ' '
l} R T AR - o . - i l‘ ’

b l
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'MAINTENANCE PROGRAM (continued)

= Structures which house equipment ‘should be considered to have a 50 year life.

- Pump station maintenance and operations should ideally be funded at a level of four .
percent of thelr present worth. value per year.

- "Underground utilities maintenance should be funded at a level of four percent of the
present worth value per year. !

Exhibit C in the appendix shows an approximate present worth value of Sacramento’s sewer y .

" infrastructure. Using. these estimated costs, the yearly maintenance, opetatlons and capjtal - !
1mprovement program budget ideally equates as follows: :

Cltem T ~‘ | : o ?(ea’rly Maintenanee and ' .' |

, mprovement Cost i

Sewer Mains -~ - o ($1s4,440,000)(4%) | = $7,378,doo
Laterals - (§52,250,0004%) - 2,090,000 :
Sewer Pump Stations o ($9,030,000)4%) = $ 361,000 ;
Sewer Treatment Facilities - ($15,000,QOO)(3%) = $ 4_5g;0_(m
TOTAL 'ffEAR_’LY REQUIREMENTS - $10279,000 - Iv

This would be a starting point in developing an analysis, divided into approximately 50% capital | '

improvement projects and 50% maintenance and operation. This is a goal to strive toward whenl
considering fmancmg for long term mfrastructure 1mprovements :
Approxxmately $6.7 mllhon in revenues is expected to be gererated in fiscal year 1988-89. These
revenues will be completely used to pay the operation and maintenance cost ($5.4 million) and to'
fund the yearly capital improvements ($1.3 million). Consequently there is no revenue available to
support any bond debt financing of the additional capital improvements presently needed. Stated
differently, if Table IV were used ‘for CIP costs and all of those items were presently funded no

" money would be available for yearly operatlon and mamtenance l

The shortfall between the revenue now earned and that requlred to fund the necessary 1mprovements

and mamtenance cost is shown as follows ]

- vPre‘s’ent Revenue Stream: o _ o S 7 N B )
_Equivalent 6 and 7 room Homes = 98 800 (for calculation purposes only)»' _ -

Cost per month per. equwalent home = 6,700,000 e, 3 o o
98,800x12  ~3>-05 per month - |

- Required Revenue Stream:

Cost per menth per equivalent home = $10,279.000
; - 98,800x12 - = $8.67 per month ) 3

18 o o K
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MAINTENANCE PROGRAM (continued)

| |
If implemented all at one time, thlS would mean a 53%- mcreasm in revenue A better method would
be to establish rate increases. for a-series of years until the revenue meets the required level
necessary to support all the 1mptovement programs env151oned -‘Table v is offered as a gu1del1ne to

a=(Vom w wmme = -ipmrsor wo wiem

meet this revernue mcrease :» ]! :
: b
E
: TABLE v |
o M
j |‘
- INCREASE ‘NEEDED ~  INCREASE MEEDED | INCREASE NEEDED
: PER YEAR (%) . PER YEAR (1) - PER YEAR (%)
_ unthnut combined - with combined with combined
(f  capacity capacity | . §  capacity
' . NUMBER - - system . .0 system o r system ,
' - YEARS - imprgvement¥ ... improvementsk¥ . | “improvementsi¥k
1 RS R NI 142
2 30 ‘ »noLot1 s
1 23 £ 39 !
b a o EC I N R
5 20 ‘ R N T
b ESLANE C) S N - L
7 17 o o T m; |
8 CR 25 1 ke 77 |
9 15 -5 T | ;
| 14 21 « . g: 22 ' :
;; {
}

¥  assumes needed revenues will increase bh annually}
¥*% assumes phases one and twd gt canbined capamty sy‘stem

improvements will be implemented in 10 years
¥¥% assumes all combined capacity system tmpruvements are

implemented at one time ($80,000,000). ‘[ : i
S - ' | ' i .
i “
;e }
3 i
i i
: i :
. { .
: d 3
' 19 1
1
4
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MAINTENANCE PROGRAM

Public Works would not recommend extending rate’ increases longer than five years, since additional
sewer system rieeds will have a tendency to offset the gains made by the extended rate increases.
Based on the seriousness.of the problems of the séwer system, a prudent goal would be to have the
-necessary funding sources in place by 1994. To fund the O&M cost and to finance capital
improvements including the structural needs of the combined system would require a 20% increase in
sewer rates for each of the next five years. An additional 14% annual increase would be required to
fund the necessatry capacity improvements to the combined system for the next five years.

CONCIL.USION

Some of the City’s sewer facxlltles though seeming to work satisfactorily today, are nearing the end
of their useful life. As a result, mairitenance and capital improvement costs will be on the rise. A
summary of existing and. projected funding needs for the next five years are listed in Table V1.

The total annual revenue requirements of Table VI average approximately $2,000,000 more annually
than those indicated on page 18 of the report. The reason for this difference is that the general
requirement method, if implemented, collects revenues in advance of needed improvements. Asa
result, needed improvements for the most part are completed sooner and at a lower cost. Another
way of saying this is that it is cheaper to build today than to wait until tomorrow. Unfortunately,
the City has not collected money in advance of the needed improvements and, today, faces maJor

" modification requ1rements of the combmed sewer system

As is obvious from Table VI, addressing deficiencies in the existing system alone will require debt
financing, and periodic improvements and replacements will be required as part of an ongoing
maintenance program. Enlarging and expanding the system to meet the needs of future development
will be expensive and will also involve debt financing for the City’s portion.

TABLE v{
CAPLTAL IMPROVEMENT PROJECTS

CAPITAL - FISCAL YEAR CIP ESTIMATED (0515
+ IMPROVEMENT X 1000 .
PROJECTS - Bg8~89 8v-90 - 90-91 F1-92  92-93
Existing CIP’s
S yr, CIP 1305 1320 1260 1260 1780
Futyre CiP's . .
Pumping Piants £00 600 400 850 500
Cosbined
structural 1300 1300 1300 1300 1300
Cambined
capacity 3100 jige 3100 3100 3100
U TOTAL ClP's: 6305 6320 6240 62560 £240
 OPERATION AND
MAINTENANCE . S400% 5700% 6100% L4ODK  SBGD%
TOTAL Cif's

0% mcosT 175 12020 123s0 12660 13060

kincludes a &% yearty increase

20
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WEST OF McCLELLAN AIR FORCE BASE INFRASTRUCTURE STUDY
PRELIMINARY CONSTRUCTION COST ESTIMATE FOR
SANITARY SEWER IN REGION NO. 1

TTEN. DESCRIPTION QUANTTTY UNTT/ D= UNIT PRICE TOTAL
| | w !
_ ;
1. 6" ABS OR PVC SEWER 3135.0 LF 6.9 . $38.80  $121,638.00
2. 8" VCP SEWER 7665.0 LF 8.3 | $46.70  $357,955.50
3. 10" VCP SEWER 6654.0 LF  10.8 { $56.20  $373,954.80
4. 12" VCP SEWER 9870.0 LF  12.3 | $66.90  $660,303.00
5. 15" VCP SEWER 2070.0 (F 175 | $83.60 $340,252.00
6. 18" VCP SEWER 1960.0 LF  16.6 | $90.90  $178,164.00
7. 21 VCP SEWER 2658.0 LF  17.4 | $107.50 $285,735.00
8. 24 VCP SEWER 2635.0 LF  19.6 | $120.10  $316,463.50
9. SEWER DROP CONNECTIONS OR 28.0 EA '$2,500.00  $70,000.00
(CONNECTIONS TO EXIST SWR | <

10. 48" MANHOLES 120.0 EA 1$1,650;00 $198,000.00
11. ABANDON AND REMOVE 1.0 JOB L.S.  $18,000.00  $18,000.00

EXISTING PUMP STATION

SUBTOTAL SANITARY SEWER FOR REGION NO. 1.

PRELIMINARY ESTIMATE CONTINGENCY 15% =

TOTAL SANITARY SEWER CONSTRUCTION COSTS =

FOR REGION NO. 1.
USE TOTAL =

$2,920,465.80
$438,069.87

$3,358,535.67

$3,359,000.00

EXHIBIT “A”
SHEET 1 of 2



WEST OF McCLELLAN AIR FORCE BASE INFRASTRUCTURE STUDY
PRELIMINARY CONSTRUCTION COST ESTIMA]J‘E FOR

SANITARY SEWER -IN REGION 'NO. 2 ;*

f

1

|
QUANTITY UNIT/ D= UNIT

TTER. DESCRIPTION PRICE TOTAC
1. 6" ABS OR PVC SEWER 0.0 LF f ﬂ%‘ $0.00 $0.00
2. 8" VCP SEWER 11555.0 LF 9.3 | $39.20  $452,956.00
3. 10" VCP SEWER 10335.0 LF  10.7 | $47.00  $485,745.00
‘4. 12" VCP SEWER 12070.0 LF  12.0° ﬂ $57.00  $687,990.00
5. 15" VCP SEWER 1010.0 LF 13.41' . $68.30  $68,983.00
6. 18" VCP SEWER 2745.0 LF 14.9 | $79.30  $217,678.50
7. SEWER DROP CONNECTIONS 15.0 EA . $1,100.00  $16,500.00
8. 48" MANHOLES 89.0 EA §1,600.00  $142,400.00
|
SUBTOTAL SANITARY SEWER FOR REGION NO. 1. = | f $2,072,252.50
PRELIMINARY ESTIMATE CONTINGENCY 15% = x $310,837.88
TOTAL SANITARY SEWER CONSTRUCTION COSTS = ‘ $7,383,090.38
FOR REGION NC. 1. B
USE TOTAL = | % $2,383,000.00
o
‘“ e EXHIBIT “A”

SHEET 2 of 2



SUMMARY

On April 1, 1987, Robert E. Young Engineers (REYE5 was commissioned by the
City of Sacramento to analyze the (ity's combined sewer system, evaluate future
changes in Ffederal or State policies on storm drainage discharges, and to
investigate alternatives for the complete Separatioﬁ of storm drainage and
sewerage flows as well as a1ternéte plans to complete separation. The Boyle
Engineering Corporation {(Boyle) served as a sub-consultant on the completion of

this project.

The City of Sacramento (City) discontinued the practice of using combined
sanitary and storm sewer systems in 1946. An improvemént program was initiated
in the 1950's wherein new separated storm sewers were constructed in selected
areas. The service area of the combined sewer system is now limited to about

7,000 acres which is located in the downtown and southern portion of Sacramento.

The combined sewer systgm is now an integral part of the City's Combined
Wastewater Control System (CWCS), which was completed in the early 1980's. The
CWCS conveys domestic and industrial wastewater and storm runoff from the com-
bined sewer area to Sump 2 where it is pumped to the Sacramento Regicnal Water
Treatment Plant (SRWTP) for treatment. When the combined wet weather inflow to
Sump 2 exceeds the City's allocated portion of the SRwTP's‘capacity, the excess
inflow is pumped from Sump2 to the (CWTP) for treatment. When the combined
capacity of these two treatment sources is exceeded by:the inflow to Sump 2, the

excess is diverted through the Pioneer Interceptor to the Pioneer Reservoir for

storage. The stored waste is then diverted back to the CWTP for treatment as

EXHIBIT 'B’ SHEET 1 of 6
10-1
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fo Sump 2 subsides. “During extreme storm weather, combined wastewa-
ischarged into the Sacramento River fro& Sump 1, Sump 2, and the

eservoir, as conditions require.

.. The water quality and regulatory aspects, of the combined sewer .system were

'fifﬁﬂﬁted‘by'soyle, The investigation results were submitted to the City in the

ort titled "Water Quality and Regulatory Aspette, Study of Combined Sewer

2 3"City of Sacramento", September 1987.

0f considerable interest to this study was the ﬁinding‘that.the.Feuera1 EPA
is in the process of establishing new storm water d1scharge permit app]wcat1on

procedures and regulations. This process is to be completed by Febrmary 4,

"1989. The City will need to apply for a discharge perm1t by February 4 1990.

The permlt will be issued or denied by EPA by February 4, 1991. The-j._

d1scharge permit requirements. ,

"'@"Two programs (or blocks) of the EPA's Storm water Management Mo

“used to evaluate the existing cemb1ned sewer system. These blo:'v

:;:UN@FF which simulates runoff hydrographs ' from 5ubcatchment- ared and: the

—:‘EXTRAN which routes the ‘hydrographs through the conveyance system.

Boyle completed substantial modifications to the EXTRAN block as part of
'this,study. Boyle's modifications were submitted to the City under separate
covér in the report titled “User Manual, A Modified Version of the RUNOFF and

EXTRAN Block of the Storm Water Management Model", November 1987.

The hydrologic and hydraulic analysis of the existing system provided infor-
mation regarding the capabilities and flooding problems of the existing system,
This information included the following:

1022 . EXHIBIT "B’ SHEET 2 of 6




The flood situation in the vicinity of Sump 1 and;Sump 2 may be improved by
changing the operating criteria to increase pumpihg rates during the early

stages of the storms.
Street flooding occurs throughout the study area for the S5-year storm event.

The geﬁeral conveyance capacity of the existing system is limited to con-

|
veying runof from the l-year storm without significant street :flooding.

The primary factor contributing to street flooding within the study area, is

inadequate pipeline conveyance capacities.

The H Street, 0 Street, and P-Q Street relief sewers serve to reduce
flooding in the East Sacramento/McKinley Park Area by transporting runoff
: 4 ‘

into the 01d City Area.

A reconnaissance level analysis of several alternatives for the complete

‘_separation of the storm and sanitary sewers was performed. The results were

|
reviewed with the City and a complete separation plan was selected.

 .The Selected Plan for Complete Separation was refined through detailed

hydrologic -and hydraulic analysis utilizing the RUNOFF and EXTRAN blocks. The

major drainage facilities and selected model information of the Plan is.bre-

sented in the following figqure.

In brief, the Plan would require construction of separated storm sewer
systems to serve the entire study area. These systems would drain to six
pumping. plants which would pump the runoff into the;American and Sacramento

Rivers.

EXHIBIT '8’ SHEET 3 of 6
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Under the'SéTected Completé Separation Plan th% existing conduits of the
combsi ned system would primarily be used to éonvey%sanitary flows.  However,
three new sanitary trunks would parallel the portions of the 18th Street and
Dbnnér.trUnks used for storm drainage. A new sanitary pumping station would
aisb be constructed in the vicinity of Sump 2, behause Sump 2 would be used

i
l

entirely for storm flow.

The construction cost of the Selected Plan for Cémp]ete Separation was esti-

mated to be $315,178,000. The construction cost per cubic foot of flood

reduction was estimated to be $67.20. i

(Thé separation of the storm waters in the combined sewer area may place the
City in the position of abandoning a drainage s}stem that has an . approved
treatment level, and constructing a separate systeh &hat has an uncertain future
as far as treatment of its effluent. The veryf high construction cost to
separate the combined sewer system, and the uncErtain future of treatment
requirements for storm water discharges, makes it prudent for the City“tb eva-
luate alterpaﬁives to complete separation of‘the %ombined sewer to provide a

[]

higher level of flood protection. i ‘

A total of seventeen alternative plans to comp]éte separation were evaluated
using the RUNOFF and EXTRAN blocks. These a]tern;}ives\inc]uded nonstructural
components, such as modifying the operating critgria of Sump 1 .and Sump 2;
minor structural components such as removal of inﬁerconne&tion between trunks;
and/or substantial capital improvement components? such as constructing addi-

tional pumping stations and separating the storm aqd sanitary sewer systems for

portions of the study area. ‘ “

EXHIBIT 'B’ SHEET 4 of 6
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T_h_e alternative plans to complete separation were compared in terms of their
mﬁgnihude of flood reduction, estimated construction costs and environmental
aspects. Based upon the comparison, an a]ternativejpian to complete separation
was selected. ;

The major facilities of the Selected Alternative Plan to Complete Separation

and selected model information is presented in the fgllowing fingure. Under the

Plan, approximately 3,450 acres of the study area wﬂ]] continue to be served by
the cambined sewer system. The remaining area will be served by three new storm

‘sewer systems and associated pumping stations. No additional sanitary sewerage

facilities would be required.

The construction cost of the Selected Alternative Plan to Complete
Separation was estimated to be $77,982,000. The construction cost per cubic

foot of flood reduction was estimate to be $18.59.

T ————
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Should the City decide that reduction-of street flooding is warranted, it is

- recommended that this be accomplished by implementing the Partial Separation

Plan. This recommendation is based upon the following considerations;

° The estimated construction cost of the Alternative Plan te Complete
Separation is over $236,000,000 less than would be required for the Complete

Separation Plan.

° Implementation of the Alternative Plan to Cohplete Separation could be
phased as availablie funding permits. The recommended phasing and estimated
construction costs are: 1) the Redding Avenue Pumping Station and asso-

ciated storm drainage system (S23,446;OOO); - 2) The Alhambra Pumping

EXHIBIT 'B" SHEET 5 of 6
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Station and associated separated storm drainage system ($32,682,000); and

.i\
3) the 26th Street Pumping Station and associéted storm drainage system
|

($22,151,000).

Construction and operation of the Alternative Pﬂan to Compiete Separation
i
would have less severe environmental impacts than would the Complete

Separation Plan.

EXHIBIT 'B’ SHEET 6 of 6
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A.

CITY OF SACRAMENTO
SEWER SYSTEM INVENTORY
-AND EVALUATION

Assumptions for general analysis

1) Presently the City has 508 miles of sewer mains

2) Inflation factor is established by using the ENR (Engineering News Record)
construction index.

3) 55% of the existing sewer mains were in place by 1940, and 89% were in place
by 1970

4) Useful life span for concrete sewer pipe is 40-60 years. Useful life span for clay
sewer pipe is 60-80 years. All pipe is assumed to be concrete, with a useful life of
60 years for ease of calculations

5) Pump station costs are estimated using an empirical formula developed by the Boyle
Engineering Corporation:

COST yine 88

ENR Index June ’88 = 4471
ENR Index Dec. '82 = 3950 (BEC)

and
(B.E.C.) = $181,700 (MGD) 0.37 + $1,560 (H.P.) 0.78

6) Pipe costs used were based upon 75% of average with mechanical compaction.
Example with 8" at 10’ depth: '

1.  Mechanical compaction = $60-$100 L.F.
2. Jetting - $40-3$85 L.F.
3. Used 75% high mechanical = $90 L.F.

Cost analysis for pipe

Average depreciation factor based on 60 year life:

_ 60 — [(1988-1940)(.55) + (1988-1958)(.16) + (1988-1958)(.29)]
ADF = 60
= 60 - 399
60
= 0.335

Treatment Plant Costs

Present day cost for primary wastewater treatment plants of large capacity (above 20MGD)
equates to approximately $200,000 per million gallons treated.

100MGD x $200,000 = $20,000,000
This plant is missing digesters and filters, therefore, reduce 25%.

Present worth = (0.75)($20,000,000) = $15,000,000 | EXHBIT ‘¢
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0. SEWER MAINS COSTS

1988

1988 AVG.DER.  PRESENT

DIAMETER L.F. §/L.F.x 1988 VAL  FACT WORTH
4 38,902 S0.00- 1,945,000 0.335 852,000
b 1,408,946  75.00 105,671,000 0.335 35,400,000
8" 635,542 90.00 57,199,000 0.335 19,142,000
107 " 148802 95.00 14,136,000 0.33 4,736,000
12* 126,964 110,00 13,966,000 0.335 4,479,000
147-18" 114,807 125.00 14,350,000 0.335 4,807,000
20°-24" 84,432 150.00 12,665,000 0.335 4,243,000
26”-30" 78,808 175.00 5,042,000 0.335 1,489,000
33»-34" 14,076 225.00 3,167,000 0.335 1,061,000
394-42¢ 18,720 300.00  5:416,000 0.335 1,881,000
45" 1,730 315.00 555,000 0.3335 184,000
547 919 420.00 386,000 D0.335 129,000
727 1,840 450.00 1,194,000 0.335 401,000
367 x 48" brick¥ 1,090 325.00 354,200 0.339 119,000
&7FM 13,459 80.00 1,077,000 0.335 361,000
87FM 2,405 95.00 729,000 0.335 77,000
10°FM 1,300 100.080 130,000 0.335 44,000
127F 9,750 115.00 1,121,000 0.33 376,000
16-18*FM 14,300 130.00 1,889,000 0.33% 623,000
21-24"FM 5,400 160.00 1,024,000 0.335 343,000
307FM 800 185.00 148,000 10.33% S0,000
327FM 1,414 235.00 333,000 0.335 112,000
78°FM 5,000 750.00 3,750,000 0.33% 1,256,000
TOTALS 2,680,401 $245,919,000 82,387,000

The present worth for maintenance purposes is 754 ot the 1988 value.
Maintenance PU = (0.79)($265,919,000) = $184,440,000

¥ MECH. COMPACTION
HAREPLACED W/RCP

E. LATERALS

An average lateral can be instaliied to the property line trom the

centerline at the street tor appraximateiy $475.

98,800 equivalent residential laterals x$530 = $52,250.000,

Theretore present worth is $52,250,000.

EXHIBIT °C”
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F. . SEUER PUMF STATION COSTS

VALLE 3 1988 1988
I o TIME OF  REPLACEMENT OEPRECIATED
. SUMP #1 LOCATION CONSTRUCTION  VALUE VALUE
I_ , 2 Riverside and 11th Avenve 63,000 3,134,000 - 1,567,000
_ ‘ - © 71 6693 1hth Streets 51,000 350,000 175,000
| 79 S7th and H Streets 3,000 85+000 42,000
I , 32 47201 S Street(u.side) 74,000 257,000 - 178,000
36 5610 26th Street 16,000 96,000 54,000
‘ 40 4802 S.Land Park Drive - 29,000 171,000 98000
42 1039 Seamas & Riverside 34,000 202,000 117,000 Sl
I 45 7439 Z4th Street 48,000 - 270,000 156,000
48 - 6577 San Joaquin 59,000 3Z1,000 184,000
69 7761 Detroit Blud. © Z0,000 108,000 63,000
I 53 S.end Zkth St. bypass 40,000 - 21é,000 127,000
. .55 6203 Gloria Orive © 115,000 576,000 349,000
;1 - 57  'S.Land Pk.Dr. & Flarin Rd 21,000 106,000 54,000
-} 79 Frienza and Plover - - 25,000 119000 72,000
‘ 80 2928 Marysville Blvd. 40,000 195,000 118,000
X .. Bs 3000 Raiiroad Orive 43,000 199,000 122,000
‘. 7 85 49 Santiago Avenue 110,008 513,000 314,000
. B5 2980 Fairtield | 63,000 202,000 123,000
- \ 87 121 Morrisan Avenue 69,000 323,000 197,000 |
“ © 88 Freeport & Meacowview Rd 66,000 295,000 183,000 S
: ) . 105 Caregli-Ave & Taylor St. 48,000 187,000 . 121,000 j
R 106 Calhoun Ct. ott Macarthur 67,000 264,000 171,000 ' S
ﬂ 107 1230 Firehause alley = 146,000 506,000 350,000 |
| 3 Capitol Mall _ 649,000 3 4
. 119 W.end ot Qld San ! - 254,000 649,000 493,000
ﬂm : o 120 4712 Sacramento Blvd. 1065000 759,000 205,000
o . 121 . 5002 S.Land Park Orive 47,000 172,000 131,000
“ 127 2626 Fernandez Orive 37,000 ~ 94,000 72,000
123 Miller Park - 45,000 154,000 120,000
“ 600's ot Broadway ‘
126 Miller Park = 67,000 160,000 128,000

- , across from Snack Bar
N . 175  Miiler Pk. near boat ramp 61,000 147,000 117,000
‘ 126 Marin Avenue & 78th St. 58,000 134,000 108,000
127 4697 Orleans Way 43,000 137,000 137,000
131 3753 Petl Drive 141,000 265,000 265,000
133 Bannon Street 81,000 139,000 139,000
136 7Bb Shareside Circle 79,000 126,000 124,000
135 79550 Pocket Road- 99,000 143,000 143,000
136 UWindbridse & S.Land Pk.Or 97,000 143,000 143,000
137 Greenhaven & Heritage 228,000 359,000 399,000
143 - S.Land Park Drive - 188,000 204,000 204,000

S. at Flarin Rgad

145 7651 Windbridge 28,000 30,000 30,000

I 146  N.side ot Main AvedAustin 20,000 22,000 22,000

——————

$ 2,971,000 12,040,000 $ 7,887,000

The present worth for maintenance purposes is /5% ot the , EXHIBIT *C"

1988 replacement value. ' _, SHEET 3 of 4
Maintenance PY = (0.75)(%$12,040,000} = $9,030,0C0
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G. SUMMARY OF SEWER SYSTEM
INFRASTRUCTURE COST

1988 Calculated Maintenance
Facility Replacement Present Worth Present
cost x1000 x1000 worth x1000
(% ot (1))
(1) (2) (3)
(C) Treatment Plant 20,000 15,000 15,000(100)
(D) Sewer Mains 245,919 82,387 184,400 (75)
(D) Laterals 52,250 52:250 52,250(100)
(F) Sewer Pump Statians 12,040 71,887 9,030 (79)
TOTALS 330,209 197,924- 240,068
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