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Chapter 1 

INTRODUCTION 

1.1 BACKGROUND 
The City of Ridgecrest (City), and the China Lake Naval Air Weapons Station (NAWS), are 
located in California’s Indian Wells Valley in the High Mojave Desert. The City in located in 
northeastern Kern County on Business Route 395 approximately 110 miles east-northeast 
of the City of Bakersfield. A location map is shown in Figure 1.1. 

There were less than 100 people living in the Indian Wells Valley when Naval weapons 
testing began in 1943. By the mid 1950s, the Ridgecrest Sanitation District (RSD) was 
established to serve the small civilian service community that had developed outside the 
base. At that time, wastewater from the NAWS was treated at a facility on the base, while 
the RSD operated a smaller plant in the City. Around the mid-1970s a shift in population 
from the NAWS to the City created capacity problems for RSD at its treatment plant. The 
Environmental Protection Agency required the City and the NAWS to consolidate and treat 
the combined flows at a common wastewater plant on the NAWS. The plant located in the 
City was abandoned. The City has been operating the NAWS facility since 1974 and an 
expansion of the plant was complete in 1976 that provided capacity to treat both the City 
and NAWS flows. 

Wastewater from the City is collected in three trunks, a 24-inch diameter trunk from the 
NAWS and 15 and 24-inch trunks coming from the City. These trunks collect approximately 
38 miles of sewer pipelines. 

In 1993, the City was treating 3.3 million gallons per day (mgd) and the California Regional 
Water Quality Control Board (RWQCB) ordered the design of a plant expansion. During the 
mid 1990s, the population was in decline and flows stabilized around 2.9 mgd in 1996/97. 
Based on recent growth projections, the City is ready to expand the capacity of its 
wastewater treatment facilities to accommodate the new growth. 

Currently the City discharges to four storage/percolation ponds located at the existing plant 
site and to a City owned 10-acre reclamation pond facility located at the site of the old RSD 
treatment plant on the eastern side of the City. The NAWS reclaims a portion of the treated 
effluent for irrigation of 214 acres at the NAWS golf course. 

1.2 PURPOSE AND SCOPE OF STUDY 
The purpose of this study is to develop a facilities plan for the wastewater treatment plant 
(WWTP) based on projected flows and loadings through the year 2030. The City is 
considering the construction of a second wastewater treatment facility to be located near 
the abandoned plant site east of Upjohn Road.  
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This report details the treatment, effluent disposal, and biosolids disposal alternatives that 
were proposed for the new treatment plant (Plant 2). A recommended project including an 
implementation schedule was developed for the project. The study must meet the current 
and anticipated waste discharge requirements of the RWQCB - Lahontan Region.  

1.3 PREVIOUS STUDIES AND REPORTS 
Table 1.1 lists the studies and reports that have been reviewed and incorporated into the 
preparation of this study. 
 

Table 1.1 Previous Studies and Report 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Name Date 

Master Sewer Plan for the City of Ridgecrest 1981 

Revised Master Sewer Plan for the City of Ridgecrest 1987 

City of Ridgecrest Wastewater Treatment Plant Expansion 1998 

Master Plan for Wastewater Treatment Facilities 1994 

City of Ridgecrest - Sewer Study Letter 2002 

Groundwater Management in the Indian Wells Valley Basin - Ridgecrest 
California 

2003 

Indian Wells Valley Water District - 2005 Urban Water Management 
Plan 

2005 

1.4 GENERAL 

1.4.1 Climate 

In broad climatological terms, the winters in Ridgecrest can be characterized as mild and 
dry. Summers are hot, dry, and nearly cloudless, this climate is the result of both the local 
topography and the mean position of the seasonal mid-latitude storm track. 

The summer temperatures range from daytime highs of over 100 degrees Fahrenheit to 
nighttime lows of about 50 degrees Fahrenheit. The winter temperatures drop below 
32 degrees Fahrenheit, with the frost period extending from late November to early March. 

Precipitation in this area of California is not plentiful. It averages between 1 to 5 inches per 
year. Most of the rain falls between November and April. The prevailing wind is from the 
northwest. The wind generally increases in the evenings because of thermal effects. 
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1.4.2 Topography 

Terrain in the City is mildly sloping with hills and mountain ranges surrounding the City. The 
slope of the incorporated portion of the City is approximately 0.5 percent (one foot per 
200 feet). The average ground level elevation is approximately 2,300 feet above mean sea 
level (msl).  

1.4.3 Geology 

The City is situated on deep alluvial deposits. These deposits consist of heterogeneous, 
lenticular beds of unconsolidated clay, silt, sand, gravel, and boulders that were deposited 
from the large drainages of the surrounding mountain ranges, especially the Sierra Nevada 
and the Argus Range. Because of the relatively flat topographic conditions, soil erosion is 
minimal within the City. 

It is general knowledge that the Kern County Region is seismically active. The Indian Wells 
Valley is bounded by the Sierra Nevada Fault on the west and the Argus Fault on the east. 
Three sets of strike slip fault zones cut across the center of the valley itself. Infrastructure 
improvements, residential developments and non-residential developments, like all other 
construction in the community and the Kern County area, could be subject to potentially 
severe seismic shaking in the event of an earthquake  

1.4.4 Water Supply 

All residential and commercial water service is provided to the City by Indian Wells Valley 
Water District (IWVWD), a privately held utility company which pumps water from 12 wells 
into above ground storage tanks within the City. IWVWD has long been reliant on 
groundwater as their sole source of potable water. 

The normal depth to water in 2003 was approximately 160 feet. According to the City of 
Ridgecrest Consumer Confidence Report, located in Appendix A, water is of good quality 
with average values of specific conductance at 277 µmhos/cm, sodium at 92 parts per 
million (ppm), chlorides at 91 ppm, total hardness at 76 ppm and nitrate at 1.7 ppm. 

The NAWS owns and operates water wells and storage tanks for delivering potable water to 
the NAWS. The wells and storage tanks are within the NAWS. 

1.4.5 Groundwater 

The ground water below the proposed Plant 2 sites is contained in a shallow perched 
aquifer that contains brackish water with high chloride, total dissolved solids, and arsenic 
concentrations. The nearest IWVWD domestic well is 1.5 miles from the proposed Plant 2 
site. 
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The City has installed four groundwater monitoring wells at the existing plant site and three 
monitoring wells at the Plant 2 site (Appendix B). Samples have been taken since August of 
2000. Depth to water in these wells is approximately 100 feet below ground surface. 

Levels for total dissolved solids, nitrate, chloride, and arsenic in the groundwater 
surrounding the Plant 2 site are provided in Table 1.2 along with a comparison of the plant 
effluent, and domestic source water. 
 

Table 1.2 Comparison of Background Constituents with Effluent Concentrations 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Constituent Water Supply(1)
Effluent 

Concentration(2)

Monitoring Well
Concentration 

Range(3)

Total Dissolved Solids (mg/L) 355 640 1,020 - 1,660 

Nitrate as Nitrogen, N (mg/L) 1.7 2.4 1.8 - 2.7 

Total Kjeldahl Nitrogen (mg/L) -- 8.6 -- 

Chloride (mg/L) 91 170 320 - 550 

Arsenic (μg/L) 10.9 10 15 - 96 
Notes: 
1. 2005 consumer Confidence Report by IWVWD. 
2. Effluent concentrations taken from a general minerals analysis conducted in August 

2006. Nitrate concentration from RWQCB monitoring reports for 2005 and 2006. 
3. Concentrations from Groundwater Monitoring Wells No. CRMW01-3 data from the plant 

site taken between August 2000 and January 2004. 

From Table 1.2 it can be seen that the groundwater of the shallow aquifer appears to be of 
poor quality and therefore, percolated effluent will not degrade the water contained in the 
shallow aquifer. A more detailed analysis of the groundwater conditions below the Plant 2 
site and the possible migration of water from the perched upper aquifer to the lower potable 
aquifer is beyond the scope of this report.  
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Chapter 2 

EXISTING AND PROJECTED SERVICE AREA 

2.1 SERVICE AREA 
The City of Ridgecrest (City) is a community located in the Indian Wells Valley 
approximately 110 miles east-northeast of the City of Bakersfield. The Ridgecrest 
Wastewater Treatment Plant (WWTP) is located approximately 3.5 miles northeast of the 
center of the City. The WWTP is located on the China Lake Naval Air Weapons Station 
(NAWS) and the land surrounding it is high desert type landscape with little vegetation and 
no residential development. The location of the existing WWTP and its associated service 
area are shown in Figure 2.1. 

As stated previously the City would like to construct a new wastewater treatment plant 
(Plant 2) on the east side of the City. According to City Staff the projected buildout design 
flow for Plant 2 would be approximately 3.0 million gallons per day (mgd). The service area 
for Plant 2 is shown in Figure 2.2. The new plant would scalp flow from the existing 
collection system and have capacity to treat additional flow from developing areas south of 
Upjohn Street up to the design flow of 3.0 mgd.  

2.2 HISTORICAL AND PROJECTED POPULATIONS 
Carollo Engineers, P.C. (Carollo) obtained Kern Council of Governments (COGs) historic 
population data and population projections from the Department of Finance (DOF) for this 
study. 

Population data and growth projection estimates are essential to determining the present 
per capita wastewater flows and to estimate future wastewater flow projections. To 
determine the projected population an average growth rate needs to be used. Analysis of 
historic population figures has shown a historic growth rate of 1.3 percent from 1985 to 
2005. Based on the direction of City staff, population projections were obtained from a 
report developed by WZI. Inc entitled Development Cost and Fee Study for Fire Facilities, 
Traffic Impacts, Park Development, Law Enforcement, and Storm Drain Facilities (Appendix 
C). This report established an average growth rate of 4.45 percent to the year 2015. This 
growth rate is used for calculating projected flows. Based on direction from City staff a 
growth rate of 2 percent was used to project population from 2015 to the year 2030. 
Historical and projected populations using the 4.45 and 2 percent projection rates for the 
City are outlined in Table 2.1. The net average annual growth rate over the 20-year 
planning period is approximately 2.6 percent. Based on these growth rates, the design 
population for the year 2030 will be approximately 56,077 residents. 
 

FINAL - September 2008 2-1 
H:\Final\Ridgecrest_BKO\6404C00\Rpt\FINALWWTP2\02.doc 



Existing
WWTP

B
R

A
D

Y

M
A

H
A

N

D
O

W
N

S

C
H

IN
A

 L
A

K
E

BOWMAN

UPJOHN

WARD
N

O
R

M
A

GRAAF

G
A

T
E

W
A

Y

RIDGECREST

SPRINGER

P
R

IM
A

V
E

R
A

INYOKERN

S
U

N
L

A
N

D

R
IC

H
M

O
N

D

CHURCH

DRUMMOND

178

M
IK

E
S

JA
C

K
S

 R
A

N
C

H

DOLPHIN

JAVIS

LAS FLORES
K

N
O

X

LAURITSEN

L
U

M
IL

L

S
A

N
D

Q
U

IS
T

PILOT PLANT

BLANDY

C
O

L
L

E
G

E
 H

E
IG

H
T

S

KENDALL

LAURA

S
U

N
S

E
T

F
R

E
N

C
H

BATAAN

IOWA

S
A

N
 B

E
R

N
A

R
D

IN
O

P
O

R
T

E
R

ROWE

S
U

M
M

I T

ATKINS

SARATOGA

HORNET

CORAL

N
O

L
A

N

LUND

LEE

M
O

N
A

C
H

E

B
L

U
E

 R
ID

G
E

KENDALL

K
N

O
X

Figure 2.1
City Service Area

WWTP No. 2
City of Ridgecrest

Legend

Service Area

Existing WWTP

0 3,250 6,500
Feet

�



Existing
WWTP

Proposed Plant
#2 Site

B
R

A
D

Y

M
A

H
A

N

D
O

W
N

S

C
H

IN
A

 L
A

K
E

UPJOHN

WARD
N

O
R

M
A

GRAAF

G
A

T
E

W
A

Y

RIDGECREST

SPRINGER

P
R

IM
A

V
E

R
A

INYOKERN

S
U

N
L

A
N

D

R
IC

H
M

O
N

D

DRUMMOND

178

M
IK

E
S

JA
C

K
S

 R
A

N
C

H

DOLPHIN

JAVIS

LAS FLORES
K

N
O

X

LAURITSEN

L
U

M
IL

L

S
A

N
D

Q
U

IS
T

PILOT PLANT

BLANDY

C
O

L
L

E
G

E
 H

E
IG

H
T

S

KENDALL

LAURA

S
U

N
S

E
T

F
R

E
N

C
H

BATAAN

S
A

N
 B

E
R

N
A

R
D

IN
O

P
O

R
T

E
R

ROWE

S
U

M
M

I T

ATKINS

G
U

A
M LANGLEY

FORRESTAL

IN
Y

O

N
O

L
A

N

LUND

LEE

M
O

N
A

C
H

E

B
L

U
E

 R
ID

G
E

HARTLEY

P
IC

K
R

E
L

L

HOOD

KENDALL

BOWMAN

Figure 2.2
Plant 2 Service Area

WWTP No. 2
City of Ridgecrest

Legend

Service Area

Existing WWTP

Proposed Plant #2

Plant #2 Service Area

0 3,700 7,400
Feet

�



 
Table 2.1 Historical and Projected Population  

Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Year Population(1) Percent Growth 

1985 21,700 2.07 

1986 22,150 4.51 

1987 23,150 6.91 

1988 24,750 6.26 

1989 26,300 4.94 

1990 27,600 3.26 

1991 28,500 0.70 

1992 28,700 0.52 

1993 28,850 -1.21 

1994 28,500 -2.11 

1995 27,900 -1.61 

1996 27,450 -0.91 

1997 27,200 -3.86 

1998 26,150 -3.06 

1999 25,350 -1.38 

2000 25,000 0.93 

2001 25,232 1.45 

2002 25,598 1.02 

2003 25,858 1.14 

2004 26,154 1.96 

2005 26,666 5.63 

2006 28,166 5.33 

2010 34,166 4.39 

2015 41,666 4.45 

2020 46,003 2.00 

2025 50,791 2.00 

2030 56,077 2.00 
Note: 
1. Population for 1985 though 2005 from Department of Finance population data. 

Projected population based on a projected 4.45 percent average growth rate up to 
2015. From 2015 to 2030 a growth rate of 2% was used. 
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Chapter 3 

HISTORICAL AND PROJECTED FLOWS AND LOADINGS 

3.1 HISTORICAL INFLUENT FLOWS 

3.1.1 Annual Average Daily Flows 

The relationship between past population and average annual daily (AAD) flows is used to 
determine the wastewater flows per capita in gallons per capita per day (gpcd). The 
historical gpcd is then used to estimate the projected gpcd for the planning period. The 
flows used to determine the gpcd include all of the flows into the Wastewater Treatment 
Plant (WWTP). The WWTP monitoring data is summarized in Appendix D. Historical AAD 
flows for the last five years are outlined in Table 3.1 below and shown in Figure 3.1. 
 

Table 3.1 Historical AAD Flows 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Year Population 
Flow 
(mgd) 

Per Capita Flow 
(gpcd) 

2001 25,232 2.52 100 

2002 25,598 2.50 98 

2003 25,858 2.58 100 

2004 26,154 2.52 96 

2005 26,666 2.51 94 

2006 28,166 2.57 91 

6-Year Average  2.53 97 

The calculated average value for the per capita wastewater flow for the past six years is 
97 gpcpd. Therefore, for the purpose of this study, a per capita flow rate of 97 gpcd will be 
used for projecting future AAD flows. 

3.1.2 Average Day Maximum Month Flow 

The design of wastewater treatment plants is generally based on the average day 
maximum month (ADMM) flows. Using this approach the WWTP will have the capacity to 
treat the wastewater from the maximum month conditions as well as the average month. To 
project the ADMM flows the ratio of the historical ADMM to the AAD flows of the previous 
six years was determined. As shown in Table 3.2, the average ADMM to AAD ratio  
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for the most recent 6-year period is 1.10. Therefore, a 1.10 ADMM to AAD flow factor will 
be used to determine the ADMM flows for the future planning period. 
 

Table 3.2 Historical AAD and ADMM Flows 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Year Population 
AAD Flow 

(mgd) 
ADMM Flow 

(mgd) 
ADMM:AAD 

Factor 

2001 25,232 2.52 2.67 1.06 

2002 25,598 2.50 2.67 1.07 

2003 25,858 2.58 2.72 1.05 

2004 26,154 2.52 2.77 1.10 

2005 26,666 2.51 2.65 1.05 

2006 28166 2.57 2.77 1.08 

6-Year Average 1.10 

3.1.3 Peak Hourly Flow 

The peak hourly (PH) flow is required to make certain the pipelines, meters, and other 
critical hydraulic appurtenances are sized adequately, and to minimize any potential for 
flooding or overflow during high flow events. Usually, wastewater flows increase in wet 
weather because of infiltration and inflow. Previous reports list the PH factor as 1.75. 
However, a peaking factor of 2.0 will be utilized to determine peak hour flow rates. This 
factor is similar to flow projection factors used at similar sized communities in California. 
The flow projection factors and their corresponding flows to be used in this analysis are 
presented in Table 3.3 below. 
 

Table 3.3 Flow Projection Factors 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Flow Condition Flow Projection Factor 
Average Wastewater Flow per Person per Day (gpcd) 97 

Average Annual Daily Flow (AAD) 1.0 

Maximum Month to Average Day Flow (MMAD) 1.10 

Peak Hour Flow (times AAD Flow) 2.0 

3.2 PROJECTED INFLUENT FLOWS 
Applying the above flow projection factors to the estimated future population at the growth 
rate specified in Chapter 2 results in the following projected yearly flows as shown in 
Table 3.4 below. This reveals the WWTP will only have the hydraulic capacity to treat the 
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ADMM flows through the year 2007.  
 

Table 3.4 Projected AAD and ADMM Flows  
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Year Population1
AAD Flow 

(mgd) 
ADMM Flow 

(mgd) 
PH Flow3 

(mgd) 

20052 26,666 2.58 2.84 5.16 

2006 28,166 2.72 3.00 5.45 

2007 29,666 2.87 3.16 5.74 

2008 31,166 3.01 3.32 6.03 

2009 32,666 3.16 3.48 6.32 

2010 34,166 3.30 3.63 6.61 

2015 42,291 4.09 4.50 8.18 

2020 46,003 4.45 4.89 8.90 

2025 50,791 4.91 5.40 9.82 

2030 56,077 5.42 5.97 10.85 

2030 Planning Flows 5.50 6.00 11.00 
Notes: 
1. Based on projected growth rate of 4.45% from 2005 to 2015 and 2% from 2015 to 

2030. 
2. PH flow factor of 2.0 assumed. 

The flow projections indicate a flow of 5.98 mgd in the year 2030. For the purposes of plant 
design criteria, an ADMM flow 6.0 million gallons per day (mgd) will be used and 5.5 mgd 
will be used for AAD. 

3.3 DISTRIBUTION OF WASTEWATER FLOW 
Plant 2 will scalp flow from the existing collection system by intercepting flow from a 21-inch 
diameter sewer trunk on East California Boulevard and a 21-inch diameter trunk in East 
Upjohn Road. These two trunk lines converge near the intersection of East California 
Boulevard and Lumell Street (Figure 3.2).  

The existing wastewater treatment plant treats an average daily flow of approximately 
2.5 mgd. Approximately 70 percent of the 2.5 mgd is attributed to the City of Ridgecrest, the 
other 30 percent is from the China Lake Naval Air Weapons Station (NAWS). The 
70 percent equates to an existing City flow of approximately 1.77 mgd. 

In order to determine the portion of the existing 1.77 mgd that will flow to Plant 2 and the 
existing plant an analysis was conducted using aerial photograph and geographic 
information system (GIS) software. The area serviced by the existing treatment plant was 
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determined to be approximately 9,000 acres. Approximately 4,700 acres of the 9,000 
existing acres is vacant land.  

The average flow of 1.77 mgd was divided by the developed acreage to yield a wastewater 
generation factor of approximately 410 gallons per day per acre (gpdpa). This factor is 
relatively low compared to other cities in California. Typical values range between 800 and 
2,000 gpdpa. The wastewater flow generation factor is used to determine flows 
contributions to the existing WWTP and Plant 2. 

3.3.1 Plant 2 Service Area Wastewater Flows 

A review of the wastewater collection system provided the area within the existing service 
area that will be tributary to Plant 2. This area includes lands south of West Drummond 
Avenue (Figure 3.3) and includes approximately 6,000 acres total with 3,100 acres of 
vacant land and 2,900 acres of developed lands. 

In order to determine the wastewater flow rates for Plant 2 the 410 gpdpa wastewater 
generation factor was applied to the 2,900 acres of developed lands in the Plant 2 service 
area. This yielded an existing wastewater flow of 1.2 mgd. The service area diversion was 
determined to be at the intersection of California Avenue and Lumill Street. 

At buildout of the City limits, a more conservative factor of 800 gpdpa was applied to the 
vacant lands. The 800 gpdpa factor was used assuming development density increases 
according to current residential building trends in California. This assumption increased the 
flow at build out for Plant 2 to a total of 3.6 mgd. Table 3.5 summarizes the flow 
development for existing and buildout conditions. The build out flow of 6.14 mgd is based 
on the total service area being developed. This number differs slightly from the 2030 
population flow projections in Table 3.4. The 2030 population may not correspond to build 
out of the City limits. The flows at startup of Plant 2 are based on the projected City 
population in the year 2010. 

Table 3.5 Wastewater Flow Distribution by Treatment Plant 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Flow Condition 

Existing WWTP 
AAD/ADMM 

(mgd) 

Plant 2 
AAD/ADMM 

(mgd) 

Total 
AAD/ADMM 

(mgd) 

Existing 2.55/2.80 0 2.55/2.80 

Start-up of Plant 22 1.33/1.46 1.97/2.17 3.30/3.63 

Buildout1 2.48/2.73 3.66/4.03 6.14/6.75 

Note 
1. Flow projections based on service area 
2. Start up of Plant 2 assumed to be in the year 2010. 
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As a result of the total population projection review, City staff recommended that the study 
be limited to 3.0 mgd at the Plant 2 site. Therefore, based on the Plant 2 service area 
analysis, approximately 0.66 mgd will need to be diverted to the existing WWTP. This can 
be easily accomplished by constructing a splitter structure at the diversion point. 

3.4 HISTORICAL INFLUENT LOADINGS 

3.4.1 General 

Generally, wastewater strength is defined by its 5-day biochemical oxygen demand (BOD5), 
total suspended solids (TSS), and its nitrogen content. The City’s current Waste Discharge 
Requirements (WDR) does not require monitoring of TSS therefore there is no discussion 
of TSS influent concentrations. The TSS is assumed to be of normal strength for domestic 
sewage. 

The BOD5 is described as the amount of oxygen required over a five-day period at 
20 degrees Celsius by bacteria while stabilizing the decomposable organic matter under 
aerobic conditions. Nitrogen can be found in many different forms such as ammonia (NH3), 
organic nitrogen (N), nitrate (NO3) and others. Typically, the nitrogen in untreated domestic 
wastewater is comprised of ammonia plus organic nitrogen and is defined as total Kjeldahl 
nitrogen (TKN). 

3.4.2 Influent BOD5 

Based on the review of the historic influent loadings, it was determined that the past five 
years represents the best available data for determining the current influent characteristics. 
The WWTP monitoring data is summarized in Appendix D. Historical influent BOD5 loadings 
for the past six years are shown in Table 3.6 and graphically in Figure 3.4. The six-year 
historical BOD5 concentration for this time-period was 171 milligrams per liter (mg/L) for the 
annual average loads, and 308 mg/L for maximum monthly average loads. These are 
typical values for domestic sewage. 
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Table 3.6 Historical Influent BOD5 Loading 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

 Annual Average Maximum Month 

Year mg/L ppd Mg/L ppd 
MMAD:AAD

Factor1

2001 208 3994 590 12297 3.08 

2002 185 3538 260 5384 1.52 

2003 170 3644 370 7603 2.09 

2004 153 3204 230 4634 1.45 

2005 158 3316 200 4145 1.25 

2006 150 2685 200 4343 1.62 

6-year Average 171  308  1.83 

Based on a review of the above data, the ADMM BOD5 concentration is 308 mg/L and this 
value reflects the average for the ADMM BOD5 loadings over the six-year period versus the 
average annual loadings. The maximum month concentrations generally do not correspond 
to maximum month flows. Therefore, using the 6-year average maximum month 
concentration of 310 mg/L (with ADMM flows) would result in an overly conservative design. 
An ADMM design concentration of 280 can be calculated using the factor between the 
MMAD to AAD loadings. 

However, as newer homes will dominate the wastewater flows to Plant 2, a conservative 
design concentration of 300 mg/L will be used for the plant design. 

3.5 HISTORICAL PLANT PERFORMANCE 
The records for the effluent quality from the WWTP for the last six years have also been 
reviewed and tabulated. Generally, the WWTP has produced an excellent quality effluent. 
Data for the effluent BOD5 are summarized below. 

3.5.1 Effluent BOD5 

The effluent BOD5 shown in both concentration (mg/L) and loading (ppd) are shown in 
Table 3.7. Based on this data over the last six years the plant effluent has averaged 
21 mg/L. The corresponding BOD5 removal rates, determined from comparing the annual 
average influent and effluent concentration values, have also been shown with a 6-year 
average BOD5 removal rate of 87 percent. Figure 3.5 also graphically displays the historic 
monthly BOD5 removal rate. 
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3.6 PROJECTED INFLUENT LOADINGS 
Generally, the design loading for a WWTP facility is determined by the ADMM flows and 
ADMM loadings previously identified. These projected values will be used to determine the 
organic loading for the planning period. 

Table 3.7 Historical Effluent BOD5
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

 Annual Average 

Year mg/L ppd Percent Removal 

2001 23 402 76% 

2002 29 558 83% 

2003 20 434 86% 

2004 18 374 88% 

2005 17 364 88% 

2006 16 281 89% 

6-Year Average 21  87% 

3.6.1 BOD5 

The projected BOD5 loadings are determined using the previously identified ADMM BOD5 
concentration of 300 mg/L, as presented in Table 3.8. The BOD5 loading at the end of the 
planning period (2030) is approximately 14,898 ppd. 
 

Table 3.8 Projected Influent BOD5 Loading 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Year 
Projected ADMM Flow 

(mgd) 
Projected ADMM Loading 

(ppd) 

2005 2.84 7,084 

2006 3.00 7,483 

2007 3.16 7,881 

2008 3.32 8,280 

2009 3.48 8,678 

2010 3.63 9,077 

2015 4.50 11,235 

2020 4.89 12,221 

2025 5.40 13,493 

2030 5.97 14,940 
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3.6.2 Total Suspended Solids and Nitrogen 

Limited data is available for total suspended solids and nitrogen. Because the BOD reflects 
normal domestic strength waste, a TSS of 250 and total kjeldahl nitrogen of 45 mg/l will be 
used for planning purposes.  

3.6.3 Summary of Projected Influent Flows and Loadings 

Table 3.9 outlines the recommended year 2030 influent design flows to be used in the 
alternative evaluations included as part of this Facilities Plan. 

It is recommended that these planning period design flows and loadings will be confirmed 
and further refined during the design period. 
 

Table 3.9 Summary of Design Influent Flows and Loadings 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Parameter AAD ADMM 

Population - Year 2030 56,077 56,077 

Flow 5.5 6.0 

BOD5 - mg/l 180 300 

BOD5 Loading, ppd 8,126 14,900 

3.7 HISTORICAL AND PROJECTED BIOSOLIDS PRODUCTION 
The biosolids production for the years 2003 through 2005 is outlined in Table 3.10 below. 
As shown in the table the City has produced approximately 139 dry pounds of biosolids per 
million gallons (MG) of wastewater treated. The biosolids production rate has been 
relatively low. The projected biosolids production for this report will be based on the 
treatment process alternatives considered for the proposed plant. The estimated sludge 
production for advanced secondary (oxidation ditches) is approximately 200 tons per year 
for an annual average daily flow of one millions gallons per day. 
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Table 3.10 Historical Biosolids Production 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Year 
AAD Flow 

(mgd) 
Biosolids 

(dry tons/yr) 
Biosolids 
(lbs/MG) 

2001 2.52 66 144 

2002 2.50 68 149 

2003 2.58 68 144 

2004 2.52 77 168 

2005 2.51 47 103 

2006    

Average  64 139 

 

FINAL - September 2008 3-14 
H:\Final\Ridgecrest_BKO\6404C00\Rpt\FINALWWTP2\03.doc 



 

Chapter 4 

EXISTING AND FUTURE REGULATORY REQUIREMENTS 

4.1 INTRODUCTION AND SUMMARY 
The purpose of this chapter is to summarize the regulations that are applicable to the City 
of Ridgecrest’s (City) Wastewater Treatment Plant No. 2 (WWTP). The following sections 
summarize the WWTP’s effluent discharge requirements, biosolids requirements, and air 
quality regulations. A flow chart of the regulating agencies and regulations that would be 
included in the City’s Waste Discharge Requirements (WDR’s), air permit, and county 
biosolids regulations are provided on Figure 4.1. A brief summary of the regulations and 
requirements that apply to the City are provided below: 

• WDR monitoring and limits for the effluent, ponds, and groundwater. 

• Water Quality Control Plan for Lahonton Region (Basin Plan) establishing water 
quality objectives that include narrative and numeric limits. 

• Title 22 recycled water regulations that state the allowable uses for the City’s un-
disinfected secondary recycled water. 

• Future WDR effluent nitrogen limits to groundwater will be at Maximum Contaminant 
Levels (MCL) or at background levels. 

• State, Federal, and County biosolids regulations that govern disposal of Class A and 
Class B biosolids. 

• Future trend of many counties to ban Class A and Class B biosolids. 

• Air regulations that limit the concentration of certain air contaminants from being 
discharged by the WWTP. 

4.2 BACKGROUND 
Wastewater discharges are governed by both federal and state requirements. The primary 
laws regulating water quality are the Clean Water Act (CWA) and the California Water Code 
(CWC). Under the CWA, the Environmental Protection Agency (EPA) or a delegated State 
agency regulates the discharge of pollutants into waterways through the issuance of 
National Pollutant Discharge Elimination System (NPDES) permits. NPDES permits set 
limits on the amount of pollutants that can be discharged into the surface waters of the 
United States.  
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The CWC and the Porter-Cologne Act, a provision of the Code, require the State to adopt 
water quality policies, plans, and objectives for the protection of the State’s waters. The 
State Water Resources Control Board (SWRCB) and the nine Regional Water Quality 
Control Boards (RWQCB) meet this requirement by establishing water quality criteria in 
regional Basin Plans, the Inland Surface Waters, Enclosed Bays and Estuaries Plan, the 
Thermal Plan, and the Ocean Plan.  

The RWQCB is responsible for developing and issuing WDR to treatment facilities that 
discharge to land (for percolation and/or irrigation), and NPDES permits for treatment 
facilities that discharge to surface waters of the United States. The RWQCB is also 
responsible for issuing recycled water permits, as well as approving biosolids applications 
for dischargers within the State of California. Both the SWRCB and RWQCBs have 
regulatory authority along with the Department of Health Services (DHS) over projects 
using recycled water. The interagency involvement between the SWRCB, RWQCB and 
DHS is discussed within this chapter. 

4.2.1 Agencies Responsible for Ridgecrest’s Regulations 

The RWQCB Lahonton Region is responsible for developing and issuing WDRs for the City. 
They are also responsible for requiring the City to develop and implement a pretreatment 
program for industrial discharges to the WWTP, according to the EPA National 
Pretreatment Program regulations. The City is responsible for obtaining all air quality 
permits from the Kern County Air Pollution Control District (KCAPCD), which limits air 
emissions on various types of equipment within WWTPs. 

4.3 WASTE DISCHARGE REQUIREMENTS (WDRS) 
The City WWTP is currently operating under WDR Board Order No. 6-00-56, issued by the 
RWQCB in June 2000. The City does not discharge to waterways and is therefore not 
required to obtain a NPDES permit. A copy of the WDR is provided in Appendix E. The 
purpose of the WDR is to set limits on pollutants that are discharged from the WWTF. The 
limits are designed to protect public health, protect present and future beneficial uses of the 
groundwater, and to preserve water quality objectives developed on a regional basis. 

4.3.1 Effluent Discharge Requirements 

The City’s WDR includes effluent discharge limitations receiving water limitations and 
general requirements and prohibitions. The effluent discharge limitations are provided in 
Table 4.1. 

In addition to the requirements in the table, the WDR lists other stipulations for the effluent 
discharge, which includes: 

• pH shall be not less than the 6.0 pH units nor more than 9.0 pH units. 
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• All wastewaters discharged to the authorized disposal/recycling sites shall have a 
dissolved oxygen concentration not less than 1.0 milligrams per liter (mg/L). 

• The receiving water limitations states that whenever the existing quality of water is 
better than the quality of water established in the Basin Plan, such existing quality 
shall be maintained unless appropriate findings are made under Resolution 68-16 
(known as nondegradation objective). 

• In ground waters, the median concentration of coliform organisms over any seven-
day period shall be less than 1.1/100 milliliters. 

• Groundwaters shall not contain concentrations of chemical constituents in excess of 
the MCL or secondary maximum contaminant level (SMCL) based on drinking water 
standards. 

• Waters designated as AGR shall not contain concentrations of chemical constituents 
in amounts that adversely affect the waters for beneficial uses. 

• Groundwaters shall not contain concentrations of chemical constituents that 
adversely affect the water for beneficial uses. 

• Radionuclides shall not be present in concentrations that are deleterious to human, 
plants, animal, or aquatic life, or that result in the accumulation of radionuclides in the 
food chain to an extent that it creates a hazard to human, plant, animal, or aquatic 
life. 

• Groundwaters shall not contain taste or odor-producing substances in concentrations 
that cause nuisances or that adversely affect beneficial uses. 

• Free board of 1.0 foot for Ponds 1-7 is required and 2.0 feet freeboard on Ponds 8 
and 11. 
 

Table 4.1 Board Order No. 06-00-56 Effluent Discharge Requirements 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Constituent Units Monthly Average Daily Maximum 

Monthly Average Flow mgd 3.6 -- 

BOD5 mg/L 30.0 45 

Methylene Blue Active 
Substances mg/L 1.0 2.0 

4.3.2 Wastewater Reclamation Requirements 

The treated wastewater from the WWTP is further discharged to the China Lake Naval Air 
Weapons Station (NAWS) golf course and to a separate City-owned land for alfalfa 
irrigation and to evaporation/percolation ponds. Wastewater recycling requirements are 
established under separate WDR’s for the NAWS Golf Course (Board Order No. 6-84-36) 
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and the City of Ridgecrest irrigation site (Board Order No. 6-9-85). The water recycling 
board orders are located in Appendixes F and G. 

The Naval Weapons Center pumps secondary effluent from the City’s last oxidation pond, 
disinfects it in a chlorine contact chamber and then uses the disinfected effluent for golf 
course irrigation. The NAWS golf course board order includes effluent limits and 
reclamation requirements as shown on Table 4.2. 
 

Table 4.2 CLNAWS Board Order 6-84-36 Reclamation Requirements 
 Wastewater Treatment Plant No. 2 

City of Ridgecrest 

Constituent Units Monthly Average Daily Max 

Monthly Average Flow mgd 1.4  

Coliform Organism(1) ml/L 23/100 240/100 

Notes: 

1. 7-Day Average. 

In addition to the requirements in the table, the Board Order stipulates other effluent 
discharge requirements that includes: 

• All facilities use for transport and treatment of reclaimed wastewater shall be 
adequately protected against damage resulting from overflow washout or inundation 
from a storm or flood having a recurrence interval of once in 100 years. 

• The use of reclaimed wastewater shall not cause a nuisance. 

• The reclaimed wastewater shall be confined to the lands owned by the NAWS. 

The effluent discharged to the separate city-owned land is pumped from Pond No. 3 
through a three and half-mile pipe to the former WWTP site where there are four storage 
and evaporation ponds and 33.3 acres of alfalfa. The City’s irrigation site Board Order No. 
6-93-85 includes effluent limits and receiving water limitations as shown. 
 

Table 4.3 City of Ridgecrest Board Order 6-84-36 Reclamation Requirements 
 Wastewater Treatment Plant No. 2 

City of Ridgecrest 

Constituent Units Mean Maximum 

BOD mg/L 30 45 

MBAS mg/L 1.0 2.0 

In addition to the requirements in the table, several other stipulations apply: 

• The discharge shall not have a pH of less than 6.0 or greater than 9.0. 
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• The wastewater made available to the authorized disposal/reclamation sites shall 
have a dissolved oxygen concentration not less than 1.0 mg/L. 

• All effluent made available for reclamation shall comply with standard Department of 
Health Services reclamation requirements. 

• The discharge of waste shall not cause the presence of the following substances or 
conditions in ground waters of the Indian Wells hydrologic unit: 
– Any perception, color, odor, taste or foaming. 
– Coliform organisms attributable to human wastes. 
– Toxic substances in concentrations that individually, collectively, or cumulatively 

cause detrimental physiological responses in human plant, animal or aquatic 
life. 

– Identifiable chlorinated hydrocarbons, organophosphates, carbonates, and 
other pesticides and herbicide groups, in summation in excess of the lowest 
detectable levels. 

• The freeboard shall be 1.0 foot for Ponds 1-7, 1.5 feet in Pond No. 8 and 2.0 feet in 
Ponds 9-11. 

4.3.2.1 Future WDR Requirements 

4.3.3 Groundwater Limitations 

The discharge of wastes from any storage, treatment, or disposal component associated 
with a WWTP shall not, in combination with other sources of waste constituents, cause the 
groundwater under and beyond a WWTP and discharge area(s) to exceed the MCL 
concentrations for drinking water standards. The nitrogen concentrations shall not exceed 
natural background concentration. The RWQCB would likely limit total dissolved solids 
(TDS) effluent concentrations slightly beyond the background levels. However, the TDS in 
the background groundwater quality at the site is about twice the level of the effluent 
concentrations. 

Radionuclides shall not be present in concentrations that are deleterious to human, plant, 
animal, or aquatic life, or that result in the accumulation of radionuclides in the food chain. 

Groundwaters shall not contain taste or odor-producing substances in concentrations that 
cause nuisance or that aversely affect beneficial uses. 

4.4 WATER QUALITY OBJECTIVES 

4.4.1 The Lahonton Regional (Basin Plan) 

The effluent quality in Ridgecrest’s proposed WWTP No. 2 discharge must meet the 
objectives developed in the Water Quality Control Plan for the Lahonton Region North and 
South Basins (1995) Second Edition, 1995. The Basin Plan addresses water quality 
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objectives for both surface and groundwater. The current WDR issued by the RWQCB has 
set discharge requirements consistent with the Basin Plan. The Basin Plan identifies the 
beneficial uses for the major rivers, creeks, and associated tributaries with the basin, and 
incorporates by reference plans and policies adopted by the SWRCB. 

Groundwaters designated as municipal. The median concentration of coliform organisms 
over any seven-day period shall be less than 1.1/100 milliliters. 

The Basin Plan cites numerical water quality objectives for waters designated as municipal 
supply. These are the MCLs specified in the following provisions of Title 22, California Code 
of Regulations: Tables 64431-A (Inorganic Chemicals) and 64431-B (Fluoride) of Section 
64431, Table 64444-A (Organic Chemicals) of Section 64444, and Table 64449-A 
(Secondary Maximum Contaminant Levels Consumer Acceptance Limits), and 64449-B 
(Secondary Maximum Contaminant Levels Ranges) of Section 64449. 

Groundwaters designated as municipal shall not contain radionuclides in excess of limits 
specified in Table 4 of Section 64443 (radionuclides). 

Groundwaters designated as municipal at minimum, taste and odor concentrations shall not 
exceed adopted secondary MCLs specified in Table 64449-A of Section 64449 (Secondary 
MCLs - Consumer Acceptance Limits), and Table 64449-B of Section 64449 (Secondary 
MCLs - Ranges). 

The Basin Plan contains narrative groundwater quality objectives that address constituents 
in the discharge that are potentially harmful to beneficial uses. Guidelines for identifying the 
quality of irrigation water necessary to sustain various crops were compiled by Ayers and 
Westcot in 1985 (Food and Agriculture Organization of the United Nations - Irrigation 
Drainage Paper No. 29). 

The RWQCB has used the Ayers and Westcot guidelines in estimating the potential 
hazards to crop production associated with long-term use of the particular water being 
evaluated. The guidelines divide water quality characteristics as having relative degree of 
restriction on use. The guidelines, provided in Table 4.4, are used by the RWQCB to 
evaluate potential future uses of the groundwater underlying the WWTP. 
 

Table 4.4 Numeric Guidelines for Irrigation Water 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Problem and Related Constituent No Problem 
Increasing 
Problem 

Salinity of Irrigation Water (EC, µmhos/cm) <700 700 - 3,000 

Salinity of Irrigation Water (TDS, mg/L)1 <450 450 - 2,000 

Specific Ion Toxicity from ROOT Absorption   
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Table 4.4 Numeric Guidelines for Irrigation Water 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Problem and Related Constituent No Problem 
Increasing 
Problem 

 Sodium (mg/L) <69 69 - 207 

 Chloride (mg/L) <142 142 - 355 

 Boron (mg/L) 0.7 0.7 - 3.0 

Specific Ion Toxicity from FOLIAR Absorption   

 Sodium (mg/L) <69 >69 

 Chloride (mg/L) <106 >106 

Miscellaneous   

 NH4-N (mg/L) (for susceptible crops) <5 5 - 30 

 NO3-N (mg/L) (for Susceptible crops) <5 5 - 30 

HCO3 (mg/L) (only with overhead sprinklers) <90 90 - 520 

PH (for susceptible crops) Normal range = 6.5 - 8.4 
Note: 
1. Assumes an EC;TDS ratio of 0.6:1 

4.5 BEST PRACTICABLE TREATMENT AND CONTROL (BPTC) 
The City’s current WDR 06-00-56 does not have any language addressing compliance with 
BPTC. However, one of the main emphases of the new WDRs issued by the RWQCBs is to 
ensure protection of the groundwater underlying the WWTP. To accomplish this goal, 
several provisions require monitoring and studies to determine that the groundwater will be 
protected. These provisions include a simple statement of the goal, the requirements to 
characterize the groundwater, and specific studies to determine BPTC. 

In order for cities to characterize the groundwater, the cities are required in their WDRs to 
install a network of groundwater monitoring wells. The network of monitoring wells is to be 
approved by the RWQCB in order to determine background groundwater and possible 
degradation. Groundwater studies are also required to determine compliance with BPTC. At 
the end of the studies, the cities are to propose improvements to the WWTP that will bring it 
into compliance with BPTC, and specific groundwater limits that reflect full implementation 
of BPTC. 

4.5.1 BPTC Policy 

This BPTC policy is the outcome of the SWRCB Resolution No. 68-16, known as the “Anti-
Degradation Policy”, although it predates the federal policy, and, is similar to the federal 
anti-degradation policy (40 CFR Section 131.12). 

FINAL - September 2008 4-8 
H:\Final\Ridgecrest_BKO\6404C00\Rpt\FINALWWTP2\04.doc 



 

Specifically, Resolution No. 68-16 states the following: 

1.Whenever the existing quality of water is better than the quality established in policies as 
of the date on which such policies become effective, such existing high qualities will be 
maintained until it has been demonstrated to the State that any change will be consistent 
with maximum benefit to the people of the State, will not unreasonably affect present and 
anticipated beneficial use of such water and will not result in water quality less than that 
prescribed in the policies. 

2.Any activity which produces or may produce a waste or increased volume or 
concentration of waste and which discharges or proposes to discharge to existing high 
quality waters will be required to meet waste discharge requirements which will result in 
the best practicable treatment or control of the discharge necessary to assure that (a) a 
pollution or nuisance will not occur and (b) the highest water quality consistent with 
maximum benefit to the people of the State will be maintained. 

Resolution No. 68-16 establishes in (1) above that where waters are of higher quality than 
required by State policies, such higher quality shall be maintained. The resolution also 
establishes the requirement in (2) that discharges to waters of the State shall be regulated 
to assure that the highest water quality is maintained. The discharges to waters of the State 
are required to use the BPTC necessary to maintain the highest water quality. The 
resolution is not a zero discharge standard, but a policy that existing quality be maintained 
when it is reasonable to do so. 

In order to comply with the policy, it is important to understand the intent of BPTC as 
determined by the RWQCB. The RWQCB determined that BPTC applies to both treatment 
and control of wastewater. Treatment includes processes designed to remove constituents 
from wastewater discharges to levels that will not adversely impact the quality of receiving 
waters. Examples would include treatment facilities at the WWTP (i.e. sludge drying beds). 
Control includes containment of constituents so that degradation of receiving waters is 
minimized. Examples of control of discharge include lining sludge drying beds. 

The term BPTC is not specifically defined by the Resolution. However, to determine BPTC 
compliance requires evaluating the treatment and control process at the WPCF for a given 
constituent that may have been demonstrated to be a constituent of concern (COC). The 
COCs for the WWTP will be identified during the BPTC evaluation but will be defined as a 
constituent that could impair the existing ground water quality. 

4.6 RECYCLED WATER REGULATIONS 
Several agencies have regulatory authority or jurisdiction over potential projects using 
recycled water. The major state agencies include the DHS, the SWRCB, and the RWQCB. 
In addition to State regulatory agencies, there may also be involvement by county and local 
authorities. There are currently no federal regulations pertaining to water recycling. 
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The DHS is the primary State agency responsible for public health, whereas the SWRCB 
and the RWQCB are the primary State agencies charged with protection, coordination, and 
control of water quality. These agencies work together to develop discharge permits for 
recycling projects. Generally, the DHS interprets the laws dictated by the California Code of 
Regulations applicable to recycling and makes recommendations on individual projects to 
the RWQCB, which is overseen by the SWRCB. The RWQCB issues the final permit for the 
recycling project. 

The existing water recycling regulations, which dictate wastewater treatment processes and 
effluent quality criteria, are contained in the California Code of Regulations, Title 22, 
Division 4, Chapter 3, Sections 60301 through 60355. A compilation of the water recycling 
regulations can be found in “The Purple Book,” which can be found at 
http://www.dhs.cahwnet/gov/ps/ddwem/publications/waterrecycliing/purplebookupdate6-
01.PDF. The regulations are intended "...to establish acceptable levels of constituents of 
recycled water and to prescribe means for assurance of reliability in the production of 
recycled water in order to ensure that the use of recycled water for the specified purposes 
does not impose undue risks to health..." The most recent revision to these regulations 
came into effect in 2001. 

4.6.1 2001 Recycled Water Regulations - Recycled Water Quality 

The DHS regulations define four types of recycled water determined by the treatment 
process and total coliform, bacteria, and turbidity levels. Although the DHS has not 
assigned type designations to the grades of recycled water defined by the current 
regulations, designations are provided here for clarity. The four treatment types of recycled 
water that are currently allowed are summarized in Table 4.4 and contained in Appendix H. 

Article 3 of the Water Recycling Criteria details the acceptable uses of recycled water. 
Some of the uses specifically addressed include irrigation, impoundment, and cooling. The 
only exception noted for using recycled water is that the regulations shall not apply to on-
site use at a water recycling plant, or wastewater treatment plant, provided public access is 
restricted to the area where reuse occurs. 

In the case of the WWTP effluent, the facility meets the undisinfected secondary criteria 
based upon Title 22 regulations. Allowable uses for Ridgecrest’s effluent are listed in 
Table 4.4 and the section below. 

4.6.1.1 Irrigation 

Recycled water may be used for irrigation of various crops and landscapes. Recycled water 
specifically for the irrigation of the following must be disinfected tertiary recycled water: 

• Food crops where the irrigation water comes into contact with the consumed portion 
of the crop; 

• Parks and playgrounds; 
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• School yards; 

• Residential landscaping; and 

• Unrestricted access golf courses. 

If the consumed portion of the food crop is produced above ground and recycled water 
does not contact the edible portion of the food crop, then disinfected secondary-2.2 
recycled water must be used as a minimum standard. One recent clarification was made by 
the DHS in regards to orchard and vineyard irrigation using recycled water (see 
Appendix H). The position of the DHS Food and Drug Branch (FDB) is that un-disinfected 
secondary recycled water, which was previously allowed, is not suitable for orchard and 
vineyard crops. The DHS states that it is “quite likely the crops will come into contact with 
recycled water or soil irrigated with recycled water through typical harvesting practices.” As 
a result of this position, irrigation of orchard and vineyard crops must meet the requirements 
of disinfected secondary-2.2 recycled water. 

A minimum standard of disinfected secondary-23 recycled water must be used for irrigation 
of the following: 

• Cemeteries; 

• Freeway landscaping; 

• Restricted access golf courses; 

• Unrestricted access ornamental nursery stock and sod farms; 

• Pasture for animals producing milk for human consumption; and  

Any non-edible vegetation where access is controlled so that the irrigated area cannot be 
used as if it were part of a park, playground, or schoolyard. 

Recycled water used for the irrigation of the following must have a minimum standard of un-
disinfected secondary recycled water. 

• Non food-bearing trees; 

• Fodder and fiber crops and pasture for animals not producing milk for human 
consumption; 

• Seed crops eaten by humans; 

• Food crops that must undergo commercial pathogen-destroying processing before 
being consumed by humans; and 

• Restricted access ornamental nursery stock and sod farms. 
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Table 4.5 Recycled Water Treatment Regulations 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Recycled Water Type Treatment Process Approved Uses 

Median 
Coliforms 

(MPN/100 ml) 

Disinfected Tertiary Filtered1 and Disinfected2

Spray Irrigation of Food Crops 
Landscape Irrigation3 

Nonrestricted Recreational Impoundment 2.24

Disinfected 
Secondary-2.2 Oxidized and Disinfected2

Surface Irrigation of Food Crops 
Restricted Recreational Impoundment 

Surface Irrigation of Orchards and Vineyards5 2.23

Disinfected 
Secondary-23 Oxidized and Disinfected2

Pasture for Milking Animals 
Landscape Irrigaiton6 

Landscape Impoundment 233

Undisinfected7 
Secondary Oxidized Fodder, Fiber and Seed Crops  

Notes: 
1. “Filtered” means an oxidized wastewater that satisfied (a) or (b) below: 
 a. Has been coagulated and passed through natural undisturbed soils or filter media with specified maximum flux rate depending  on the 

type of filtration system and does not exceed: 
  1. An average of 2 NTU within a 24-hour period, 
  2. 5 NTU more than 5 percent of the time within a 24-hour period, and 
  3. 10 NTU at any time. 
 b. Has been passed through a microfiltration, ultrafiltration, nanofiltration, or reverse osmosis membrane so that the turbidity does not 

exceed: 
  1. 0.2 NTU more than 5 percent of the time within a 24-hour period, and 
  2. 0.5 NTU at any time. 
2. Disinfected by either: 
 a. A chlorine process with a continuous concentration contact time (CT) 450 mg-mins/l with a modal contact time ≥ 90 minutes  (based 

on peak dry weather design flow). 
 b. A process combined with filtration that inactivates and/or removes 99.999% of F-specific bacteriophage MS-2, or polio virus. 
3. Includes unrestricted access golf courses, parks, playgrounds, schoolyards, and other landscaped areas with similar areas. 
4. For the last seven days that analyses have been completed. 
5. No longer allowed. The DHS has required that undisinfected secondary standards are not suitable, and that recycled water must meet 

disinfected secondary -2.2 requirements (see Appendix I). 
6. Includes restricted access golf courses, cemeteries, freeway landscapes, and landscapes with similar public access. 
7. Current and proposed designation of City of Ridgecrest effluent (excluding the GC discharge). 



 

4.6.1.2 Industrial Use 

Industrial use of recycled water is not specifically addressed by existing regulations. These 
projects are considered on a case-by-case basis. Frequently the required effluent water 
quality is determined by the particular industrial process needs. 

4.6.1.3 Impoundments 

Recycled water that is used as a source of supply for non-restricted recreational 
impoundments shall be disinfected tertiary recycled water that has been subjected to 
conventional treatment. Disinfected tertiary recycled water that has not been subjected to 
conventional treatment may be used for non-restricted recreational impoundments provided 
it is monitored for pathogenic organisms. The total coliform bacteria concentration shall 
comply with the criteria specified for disinfected tertiary recycled water. 

Restricted recreational impoundments and publicly accessible impoundments at fish 
hatcheries shall have a minimum standard of disinfected secondary-2.2 recycled water. 
Landscape impoundments without decorative fountains have a minimum standard of 
disinfected secondary-23 recycled water. 

4.6.1.4 Cooling 

Recycled water used for industrial or commercial cooling or air conditioning that involves 
the use of a cooling tower, evaporative condenser, spraying, or any mechanism that 
creates a mist shall be disinfected tertiary recycled water. If a mist is not created then the 
water shall be at least disinfected secondary-23. 

Whenever a cooling system, using recycled water in conjunction with an air conditioning 
facility, utilizes a cooling tower or otherwise creates a mist that could come into contact with 
employees or members of the public, the cooling system must use a drift eliminator while in 
operation. In addition, chlorine, or other biocide, must be used to treat the cooling system 
recirculating water to minimize the growth of microorganisms. 

4.6.1.5 Other Purposes 

Disinfected tertiary recycled water may also be used for the following: 

• Flushing toilets and urinals; 

• Priming drain pipes; 

• Industrial process water that may come into contact with workers; 

• Structural fire fighting; 

• Decorative fountains; 
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• Commercial laundries; 

• Consolidation of backfill around potable water pipelines; 

• Artificial snowmaking; and 

• Commercial mechanical car washes. 

• Recycled water used for flushing sanitary sewers shall be at least undisinfected 
secondary recycled water. 

4.6.1.6 Other Methods of Treatment 

If a treatment process is demonstrated to the DHS to meet Title 22 regulations, upon their 
approval, it may be implemented for water recycling. 

4.7 PROBABLE FUTURE DISCHARGE REGULATIONS 
In addition to the future requirements that the City may see in their future permits, it is 
expected that even more stringent effluent quality requirements will be in enforced in the 
future, both in near-term and long-term horizons. As is typical for most cities, each revision 
of the WDR brings more stringent regulations and monitoring requirements for public 
operated treatment works (POTWs). Ridgecrest is no exception. 

4.7.1 Groundwater Limitations 

Based on the review of other WDRs issued in the south basins, the RWQCB would set 
groundwater limits of nitrate as nitrogen to drinking water MCLs or to background levels and 
TDS levels would be allowed slightly above background levels with a threshold 
concentration. 

4.8 BIOSOLIDS DISPOSAL REGULATIONS 
Currently, the WWTP disposes of biosolids by having a permitted land applier, San Joaquin 
Composting, pickup, haul, compost, and spread the biosolids on agricultural land in Kern 
County. Based on recently elected initiatives in Kern County on application of Biosolids to 
unincorporated areas, the City will need to consider application on City-owned lands.  

This section provides a summary of the biosolids regulations that the WWTP must comply 
with for off-site reuse of biosolids now and into the future. Tables listing the various land 
application criteria are provided in Appendix J. 

4.8.1 Overview 

The major regulations that govern the application of biosolids at the reclamation area are 
the City’s WDR, the U.S. EPA Sewage Sludge Regulations (40 CFR 503), the SWRCB 
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Water Quality Order No. 2004-0012 - DWQ (General Order), and any county Biosolids 
Ordinance from the county where the biosolids are land applied. 

Since Ridgecrest sends their biosolids to an off-site facility, the City must comply with the 
40 CFR 503 regulations and the General Order (as they pertain to biosolids generators), 
the WDR specifications for proper treatment and disposal, and the Kern County regulations. 
Any off-site facility that would take the biosolids must be permitted by the RWQCB. 

4.8.2 Federal Regulations (40 CFR 503) 

The Federal Regulations, 40 CFR 503, became effective in 1994. The regulation is self-
implementing and imposes requirements on the facilities that produce the biosolids and on 
the land appliers. The regulation establishes standards for pollutant limits, operational 
standards, management practices, and monitoring, record keeping, and reporting 
requirements. In order for the biosolids to qualify for land application, the biosolids must 
meet the maximum pollutant limitations for ten metals, and satisfy requirements for 
pathogen reduction and vector attraction reduction. This section provides a brief summary 
of the federal standards the biosolids must meet in order to comply with the 40 CFR 503 
regulations. 

4.8.2.1 Metals Limitations 

The 40 CFR 503 regulations contain pollutant ceiling concentrations for metals that are the 
maximum allowable concentrations for any biosolids to be land applied (40 CFR 503.13 
Table 1). In addition, there is a set of lower pollutant limits for biosolids to be defined as 
“exceptional quality” (EQ) biosolids (see 40 CFR 503.13 Table 3). Biosolids with pollutants 
above the 40 CFR 503 Table 1 ceiling limits cannot be applied to land. Biosolids with 
pollutants below the 40 CFR 503 Table 1 ceiling limits, but above the Table 3 limits, can be 
applied to land but are subject to annual and cumulative pollutant loading limits. Biosolids 
below the 40 CFR 503.13 Table 3 limits can be applied to land without regard to the annual 
or cumulative loading limits. 

The Table 1 and Table 3 metals limits are listed in Appendix J. 

4.8.2.2 Pathogen Reduction 

In addition to pollutant concentrations, biosolids must not pose a public health risk. 
Performance-based pathogen reduction standards, contained in 40 CFR 503.32, classify 
biosolids as either Class A or Class B. The goal of Class A biosolids is to reduce pathogens 
to below detectable limits. The goal of Class B biosolids is to meet adequate pathogen 
reduction requirements and to rely on environmental factors at the reuse site to further 
reduce pathogens. Therefore, sites that use Class B biosolids must follow additional site 
restrictions concerning public access, animal grazing, and crop harvesting. 

The Class A and Class B alternatives are provided in Appendix J. 
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4.8.2.3 Vector Attraction Reduction 

Vector attraction is any characteristic that attracts disease vectors, such as insects or 
animals that may transport or transmit infectious agents. The 40 CFR 503 regulation 
specifies ten alternatives for meeting the vector attraction reduction requirements. One 
alternative must be met in order for biosolids to be land applied. The alternatives are 
provided in Appendix J (Table J.3). 

4.8.2.4 Exceptional Quality Biosolids 

EQ biosolids may be used and distributed in bulk or bag form and are not subject to general 
requirements and management practices other than monitoring, record keeping, and 
reporting to substantiate that the quality criteria have been met. EQ biosolids are exempt 
from cumulative loading rate restrictions on the soils. In order to be classified as EQ 
biosolids, the biosolids must meet the lower EQ pollutant limits, be classified as Class A, 
and meet one of the vector attraction reduction requirements. 

4.8.3 General Order 

In 2004, the SWRCB adopted general WDRs for the discharge of biosolids as a soil 
amendment. The WDRs are contained in Water Quality Order No. 2004 – 0012 - DWQ 
(General Order). The General Order is intended to streamline the regulatory process for 
land application sites statewide. Key provisions that go beyond the requirements of 40 CFR 
503 are: 

• It is applicable for all land applied Class A and Class B biosolids, and essentially all 
EQ biosolids that contain more than 50 percent biosolids (i.e. compost blended with 
green waste, where the biosolids exceed 50 percent of the blend). 

• The discharger and the applier must file a Notice of Intent (NOI), which is a form and 
associated data, and submit a filing fee. A separate NOI and filing fee must be 
submitted for each landowner involved in a reuse project. After approval of the NOI, 
the RWQCB wilI issue a Site ID Number. Once the City receives the number, the City 
submits the Application information. If all requirements are met, then the RWQCB will 
issue a Notice of Applicability (NOA). For comparison, the self-implementing 
40 CCFR 503 regulations do not require application forms or pre approvals. 

• The 40 CFR 503 pollutant ceiling concentrations must be met. In addition, the 
General Order contains a molybdenum limit of 75 mg/kg and a cumulative loading 
limit of 16 lbs/acre. Cumulative loading limits are required for all sites, even those that 
receive EQ biosolids. Background soils concentrations must be measured and used 
to calculate cumulative loading limits on the soils. This reduces the overall effective 
cumulative loading limit for any given site. The metal limits are listed in Appendix H. 

• In addition to metals and nutrients, biosolids must be monitored annually for 
pesticides and PCBs (EPA Method 8080) and semi-volatile organics (EPA 
Method 8270). 
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• Biosolids must be incorporated into the soil within 24 hours in arid areas. 

• To protect from dust and blown particulates, biosolids with a moisture content less 
than 50 percent moisture cannot be land applied. Depending on the biosolids density, 
this may correspond to a maximum dryness of 50 to 60 percent solids.  

• Class B biosolids within a half mile of sites with a high potential of public exposure 
(schools, parks, hospitals, etc) shall be injected. 

• Annual plant tissue testing for molybdenum, copper, and selenium is required. 

• Previously undisturbed lands or sites that lay fallow for a period of more than one 
year (excluding land that has been disked or tilled) must have a biological site 
assessment completed to identify special-status species. 

• Individual owners of the property at which the land application occurs are ultimately 
responsible for ensuring compliance with the General Order. 

4.8.4 Future Trends for Biosolids Land Application 

A disturbing trend throughout California is the elimination of biosolids land application. 
Counties that have banned, or practically banned, all biosolids applications include Shasta, 
Lassen, Glenn, Yuba, Lake Sutter, Contra Costa, San Joaquin, Stanislaus, Madera, Santa 
Cruz, Monterey, San Benito, Tulare, San Bernardino, and Imperial. Other counties, such as 
Fresno, Kings, Kern, and Riverside have passed ordinances banning land application of 
Class B biosolids.  

The Kern County voters passed a measure, in June 2006, to ban all sludge application on 
unincorporated lands. Therefore, historic practice of hauling sludge away by local applicator 
is in jeopardy. The most viable alternative is to pursue a general order for land application 
of the sludge onto the City-owned farmland. 

There is a question if building an on-site facility for treating biosolids to Class A would be 
cost effective for WWTPs in eastern Kern County. There does not appear to be a “disposal 
cost incentive” for a WWTP to produce Class A biosolids on-site, prior to disposal off-site by 
a private contractor. Based on conversations with private contractors, they would not likely 
give a price cut to a WWTP who produced Class A sludge on-site. An exception might be 
made for a very large facility, with a proven on-site compliance record. 

For very large facilities, such as Fresno, an on-site Class A treatment facility might be cost 
effective for long-term off-site disposal. But for smaller dischargers (i.e., Ridgecrest), the 
annualized costs for such a large capital project would most likely greatly exceed the 
annual costs for using privatized contractors to haul away the material. 
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4.9 AIR QUALITY REGULATIONS 
The KCAPCD issues the emissions permit for the WWTP based on both the Federal Clean 
Air Act (FCAA), which has created a comprehensive national framework designed to protect 
ambient air quality by limiting air emission from both stationary and mobile sources, and 
California’s comprehensive state air quality control program. 

4.9.1 Kern County Air Pollution Control District (KCAPCD) Regulations 

4.9.1.1 Overview 

The FCAA requires the EPA to set National Ambient Air Quality Standards (NAAQS) for 
several problem air pollutants to protect human health and welfare. Standards were 
established for carbon monoxide, ozone, fine particulate matter (PM), nitrogen dioxide, 
sulfur dioxide, and lead. The FCAA requires that the California Air Resources Board 
prepare an air quality control plan – the State Implementation Plan (SIP) – that contains the 
strategies and control measures that California will use to attain the NAAQS. 

The California Air Resources Board (CARB) is the agency responsible for coordination and 
oversight of state and local air pollution control programs in California and for implementing 
the California Clean Air Act of 1988 (CCAA). CARB has also developed state air quality 
standards which are generally more stringent than federal standards. Other CARB duties 
include monitoring air quality in conjunction with local air districts, setting emissions 
standards for new motor vehicles, and reviewing district input for the SIP. The SIP consists 
of the emissions standards for vehicles and consumer related sources set by CARB, and 
attainment plans and rules adopted by the local air districts. 

The KCAPCD has the primary responsibility for control of air pollution from sources other 
than motor vehicles and consumer products in the eastern Kern County region.  

The KCAPCD is responsible for preparing attainment plans for each nonattainment criteria 
pollutant (ozone and PM) for which it does not meet the standard. Separate SIPS for each 
of the criteria pollutants must be adopted by the KCAPCD and ARB and submitted to EPA. 

4.9.1.2 Background 

KCAPCD activities include rule development and enforcement, monitoring of air quality, a 
permit system for stationary and mobile air pollution sources, air quality planning, protection 
of the public from the adverse affects of toxic air contaminants, and responses to public 
requests for information regarding air quality issues. 

The KCAPCD administers rules and regulations that apply to stationary and mobile sources 
that emit air contaminants in eastern Kern County. KCAPCD regulations are separated into 
nine categories, summarized in Table 4.5. 
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Regulations I, II, and III give administrative details and requirements for regulation in the 
form of permits, fees, and hearing board procedures. Generally, new and existing stationary 
sources are governed by requirements in Regulations II and IV. Regulation IV contains 
rules governing emission of conventional pollutants, visible emissions, nuisances (odors), 
and references the National Emission Standards for Hazardous Air Pollutants (NESHAPs). 
Regulation VIII contains rules governing fugitive dust emissions. 

For this report, the regulations that specify prohibitions and/or compliance limits that are 
applicable to wastewater treatment facilities are separated into two categories that impact 
major and minor treatment plant operations. 

Prohibitory Rules applicable to major treatment plant operations are listed in Table 4.6. The 
rules include emission limits for conventional pollutants (NOx, SOx, CO, VOCs). 
 

Table 4.6 Kern County Air Pollution Control District Regulations 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Regulation Description 

I General Provisions 

II Permits 

III Fees 

IV Prohibitions 

V Procedures Before the Hearing Board 

VI Air Pollution Emergency Contingency Plan 

VII Toxic Air Pollutants 

VIII Fugitive PM10 Emissions 

IX Mobile and Indirect Sources 

At the proposed WWTP, sources of conventional air contaminants are predominantly 
derived from the operation of equipment fueled by diesel fuel (standby generator). Other 
sources of air contaminants are derived from fugitive emissions from wastewater 
processes. 

4.9.2 KCAPCD Permitting Process 

Rule 2010 specifies a “two-tiered” permitting process for the KCAPCD. The permitting 
process governs the construction, replacement, operation, or alternation of any source 
operation that emits or may emit contaminants. The two-tiered process includes an 
“Authority to Construct” (ATC) followed by a “Permit to Operate” (PTO). ATC and PTO 
permits are generally required for the construction, modification, replacement, or operation 
of combustion sources (i.e. flares, incinerators, engines). The KCAPCD has indicated that, 
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in the future, permits may be required for noncombustion facilities or operations that emit or 
have the potential to emit air contaminants. 

The KCAPCD’s New and Modified Stationary Source Review (NSR) program is designed to 
meet both the state and federal NSR requirements for nonattainment areas, and applies to 
new and modified stationary sources that emit NOx, VOC, PM-10, SOx, CO, and other 
pollutants subject to District permit. In conjunction with amendments to Rule 2201, the 
District also amended Rule 2530 (Federally Enforceable Potential to Emit), which provides 
facilities with consistently low emissions mechanisms to escape Title V permitting 
requirements. The District was obligated to submit revised NSR and Title V rules reflecting 
“extreme” classification to the EPA as required in the reclassification to extreme 
nonattainment for the one-hour ozone standard. However, the State of California is 
challenging EPA’s arguments relative to federal NSR reforms on the basis that California 
has more stringent NSR requirements. The District is currently faced with the federal 
requirement to incorporate the federal NSR reforms, while state law specifically forbids the 
District from relaxing key components of the NSR review. Currently, the revised Rule 2201 
satisfies the state requirements that no NSR rules can be made less stringent that the rules 
that existed on December 30, 2002. The lawsuit is ongoing at this time and the District is 
deferring additional amendments to Rule 2201 pending the outcome of litigation. 
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Table 4.7 Kern County Air Pollution Control District 
Prohibitory Rules Governing Major Treatment Plant Operations 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Rule 
No. Title Requirements 

Facilities and 
Operations Affected 

419 Nuisance 
� No Emissions Causing Nuisance and 

Annoyance Odor Generating Facilities 

404.1 Particulate Matter Concentration � <0.2 grain/cf 
Engine vents and scrubber 
stacks 

427 Stationary Piston Engines (Oxides of 
Nitrogen) 

� NOx, CO, VOC Emission Limits 

� Emission Control Plan 

� Compliance Testing 

Internal Combustion Engines 
>50 hp, Special Categories for 
Water/Wastewater Treatment 
Facilities, limited exemption for 
standby engines 

407 Sulfur Compounds � Sulfur <0.2 Percent, (as SO2) Combustion of Diesel Engines 

402 Fugitive Dust 
� Control Particulate Matter (PM10) 

Unpaved Roads and Unpaved 
Vehicle/Equipment Traffic Areas 

410.1 Architectural Coatings 

� VOC Content Limits 

� Labeling Requirements 
All Paining of Structures, 
Pavement, Curbs or Trailers 

410.4 Surface Coating of Metal Parts/Products 

� VOC Content Limits 

� Labeling Requirements 
Coating or Painting of any Metal 
part or Equipment 

412 Gasoline Transfer to Storage � Vapor Recovery Systems Gasoline Storage 

412.1 Transfer of Gas to Vehicle Fuel Tanks � Vapor Recovery System Gasoline Pumps 

410.3 Organic Solvent Degreasing Operations � Various Requirements by Category Maintenance Degreasers 

 



Chapter 5 

EXISTING WASTEWATER TREATMENT FACILITIES 

5.1 GENERAL 
The City of Ridgecrest’s (City) existing Wastewater Treatment Plant (WWTP) is located 
approximately three miles northeast of the City’s downtown area. The major portions of the  
plant were constructed in 1946 with the addition of Clarifier No. 3 in 1976 and most recently 
a headworks upgrade in 2006. The plant facilities include a headworks (that includes 
mechanical bar screens, a grit chamber and a comminutor), primary setting tanks, 
facultative oxidation ponds, and evaporation/percolation ponds. There are also two aerobic 
digesters, and solar sludge drying. The design criteria for the existing treatment plant and 
effluent disposal system are provided in Table 5.1. Figure 5.1 is a plant site layout. Figure 
5.2 is a process diagram of the existing wastewater facilities. 

5.2 WASTEWATER TREATMENT PLANT 

5.2.1 Headworks 

The headworks have recently been upgraded and the existing mechanical bar screens and 
grit removal system are being demolished and replaced. A second influent channel was 
added with a new auger grinder, and the existing auger grinder was relocated to a new 
channel parallel to the new auger grinder. New facilities for grit removal and handling 
include an induced vortex grit removal system as well as a grit classifier. The new 
headworks is designed to handle peak flows of 7.2 million gallons per day (mgd) through 
two channels and 3.0 mgd through each channel separately. 

5.2.2 Influent and Effluent Flow Metering 

The total plant influent is measured in two (18-inch) Parshall Flumes located between the 
primary sedimentation tanks and the facultative ponds. The capacity of both flumes is 
5.0 mgd. Flume No.1 measures the flow to pond Unit A (Ponds 1-4) and Flume No. 2 
measures flow to pond Unit B (Ponds 5-7). Flow from the City is measured before it enters 
the headworks in a third Parshall Flume (Flume No. 3). This 12-inch diameter flume collects 
flow from the City’s existing 24-inch diameter sewer trunk. Flow from the China Lake Naval 
Air Weapons Station (NAWS) is calculated by subtracting the flow measurement from 
Flume No. 3 from the total measured flow from Flumes No. 1 and 2.  

5.2.3 Primary Sedimentation Tanks 

There are currently four primary sedimentation tanks at the WWTP. Three of these are 
rectangular clarifiers (Tanks 1,2 and 4). Two of the rectangular clarifiers have an overflow 
rate (OFR) of 707 gallons per ft per day (g/f/day) and the other has an OFR of 715 g/f/day. 
The fourth (Tank No.3) is a circular clarifier with a diameter of approximately 77 feet and an 
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OFR of 696 g/f/day. Tanks No. 3 can be used for either primary settling or as a second 
stage for additional settling of effluent from Tanks 1 and 2.  
 

Table 5.1 Design Criteria - Existing Wastewater Treatment Plant 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

  

General  

Per Capita Wastewater Flow Rate 97 

Average Day Maximum Month (ADMM) 3.6 

Peak Hour Flow (mgd) 5.70 

BOD5 (mg/L) AA 180 

Effluent Limits  

BOD5 (mg/L), Monthly Average 40 

BOD5 (mg/L), Daily Maximum 80 

Headworks  

Vortex Grit Chamber  

PHF (mgd) 7.2 

Grit Classifier  

PHF (mgd) 7.2 

Auger Grinder  

PHF (mgd) 2 @ 3.6 

Parshall Flume  

Influent (No. 3 - Influent)  

Capacity Range (mgd) 10.4 

Throat size (in) 12 

Parshall Flumes No. 1 and 2 - (Pond Influent) 2 

Capacity, each 15.9 

Throat Size (in) 18 

Primary Clarifier 1, 2  

Surface Overflow Rate (gpd/sq ft 600-1,200 

Weir Overflow Rate (gpd/ft @ average flow) 10,000 

Detention Time (hrs) 1-3 

Length (ft) 66 

Side Wall Depth (ft) 10 
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Table 5.1 Design Criteria - Existing Wastewater Treatment Plant 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

  

Primary Clarifier 3  

Surface Overflow Rate (gpd/sq ft 600-1,200 

Weir Overflow Rate (gpd/ft @ average flow) 10,000 

Detention Time (hrs) 1-3 

Length (ft) 55 

Side Wall Depth (ft) 10 

Primary Clarifier 4  

Surface Overflow Rate (gpd/sq ft 600-1,200 

Weir Overflow Rate (gpd/ft @ average flow) 10,000 

Detention Time (hrs) 1-3 

Length (ft) 77 

Side Wall Depth (ft) 8.5 

Primary Anaerobic Digester Tank  

Hydraulic retention time (days) 10-20 

Volatile Solids Loading (lbs/day/cf) 0.1-0.4 

Secondary Anaerobic Digester Tank  

Solids Retention Time (days) 30-60 

Volatile Solids Reduction (%) 50-60 

Aerated Facultative Lagoons  

Number 7 

A-Series - Ponds 1-4 (area 61 

B-Series - Ponds 5-7 (area 49 

Sludge Beds  

Number 8 

Total area for beds with under drain (sq ft) 14,100 

Effluent Pump Station  

Number of Pumps 2 

Size (hp) 25 

Evaporation/Percolation Ponds  

Numbers 4 

Ponds in Service (No. 8 & 10) - (acres) 59 
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Table 5.1 Design Criteria - Existing Wastewater Treatment Plant 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

  

Ponds out of Service (No. 8 & 11) - (acres) 66 

Number at proposed Plant 2 4 

Total Area (acres) 7.2 

According to a previous report, Tank No. 3 is currently used as an emergency back up. 
Tank No. 3 was initially an oxidation unit, but has been modified to be used as a circular 
clarifier, but has a bottom that is not sloped. Sludge must be swept to two hoppers before it 
can be pumped to the sludge collection wet well. This limits Tank No. 3’s solids removal 
efficiency. Tanks No. 1, 2, and 4 were built in 1946 and circulation Tank No. 3 was built in 
1976. These clarifiers are beyond their useful life. However, they have been well 
maintained over the years. 

5.2.4 Anaerobic Digestion 

The WWTP currently has one 40 foot primary digester and one 40 foot secondary diameter 
circular anaerobic digester. Digesters are used in wastewater treatment plants to reduce 
the volatile organic solids content by 40 to 60 percent. Both digesters were recently emptied 
and cleaned of deposited grit. The capacity of the two digesters is approximately 3.1 mgd. 

The digesters have floating roofs and are heated and mixed. The digester gas is collected 
and is combusted in a combined boiler-hot water heat exchanger. The hot water is used to 
heat the digester contents in a built-in heat exchanger. 

The digesters are beyond their useful life. However, they have been well maintained over 
the years. 

5.2.5 RAS/WAS Pump Station 

The RAS/WAS pump station collects sludge from the four rectangular clarifiers. A piston 
pump pumps the primary sludge to the digesters. The pump is well suited to primary sludge 
and there is no reason why it should not continue to be used. Parts for the piston pump are 
no longer available commercially, however, staff has adequate parts in stock. Maintenance 
of this pump is therefore entirely dependant on plant staff and can only continue as long as 
they are confident that it can be maintained in a working condition.  Overall this structure is 
beyond its useful life. However, this pump station has been well maintained over the years. 

5.2.6 Facultative Ponds 

The primary effluent is split and flows to pond Units A and B. These pond units consist of 
seven facultative stabilization ponds totaling approximately 110 acres. The sequence of 
flow in the two pond units is shown in Figure 5.3. Effluent sent to Unit A flows through 
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Ponds 1, 2, 4, and 3, in that order, before being pumped to the Navy’s chlorine contact 
basin (CCB) and then the golf course. Effluent may also flow from Pond 4 to the 
evaporation/percolation ponds. 

Flow through Unit B is directed to either Pond 5 or 6. Wastewater flows from Pond 5 to the 
evaporation ponds and from Pond 6 to Pond 7 then into the evaporation ponds. 

5.2.7 Sludge Drying Beds  

Sludge is applied to solar drying beds from the Anaerobic Digesters. There are currently 
eight solar sludge drying beds without under drains totaling 14,100 square feet. Sludge is 
stored in the beds during the winter until favorable conditions in the summer allow for rapid 
drying of both the sludge, accumulated sludge from the winter months, and freshly digested 
sludge. The dry sludge is land applied at the City’s agricultural fields. Four of the existing 
sludge beds have concrete tracts for dumping fresh sludge and hauling dried sludge. 

5.2.8 Overall Plant 

With the exception of the newly upgraded headworks, the WWTP is beyond its useful life. 
However, the plant has been well maintained over the years and thus the City has benefited 
by the extension of the plant facilities useful operations. 

5.3 EFFLUENT STORAGE AND REUSE 
Discharge of recycled effluent to City-owned land is governed by Waste Discharge 
Requirements (WDR) Order No. 6-93-85 (Appendix E). 

The total land owned by the City is approximately 242 acres as shown in Figure 5.4, which 
includes the reclamation area, WWTP area and the City’s old treatment plant site. The City 
discharges effluent from the aerated facultative ponds (Ponds 1-7) to Ponds 8 through 11 
located at the existing WWTP and to the City owned farmland and storage/evaporation and 
percolation reclamation area at the old plant site. There are approximately 125 acres of 
evaporation ponds at the existing plant site, along with the 7.2 acres at the old plant site 
The NAWS reclaims a portion of the treated effluent for irrigation on approximately 214 
acres at the NAWS golf course. 

The City pumps effluent from Facultative Pond No. 3 three in a 20-inch transmission 
pipeline to the City owned ponds at the old plant site. This water is used to irrigate 
approximately 33 acres of alfalfa. Ponds at the existing site and the old site have soil 
cement side slope with unlined bottoms. The ponds are required to maintain two feet of free 
board by the WDR. 

The NAWS has a separate Board Order (No. 6-84-36) for reuse on the golf course. They 
take effluent from Pond 3 and treat it to tertiary standards using a pressure filter system and 
a CCB. The pressure filter system consists of 12 sand filter pressure chambers and a 
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covered chlorine contact basin. The NAWS has abandoned the use for the pressure filters 
due to high algae biomass content in the water from Pond 3. The algae clogged the filters 
and the NAWS tried several other types of media to maintain system performance, but poor 
results have caused them to stop using the system. Currently the effluent bypasses the 
filters and goes directly into the CCB. 
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Chapter 6 

ALTERNATIVE ANALYSIS 

6.1 GENERAL 
Based on the projected growth of the City of Ridgecrest (City)additional treatment facilities 
are needed to serve the future population. The City would like to utilize their existing lands 
to construct a new wastewater treatment plant to serve the future populations. This chapter 
develops two treatment alternatives for the City’s new Wastewater Treatment Plant (Plant 
2) to meet projected growth. Based on the 20-year population projections and design 
criteria developed in Chapter 3 the new treatment facilities should be constructed to a 
treatment capacity of 3.0 million gallons per day (mgd) with an effluent disposal capacity of 
3.0 mgd. This new facility would serve the southern portion of the City. Based on the 
analysis in Section 3.3.1 the projected plant flow at the Plant No. 2 will be about 1.46 mgd 
when diverting all the collection capture area flow. 

6.2 VIABLE WASTEWATER TREATMENT PROCESSES 
Three treatment processes configurations have been considered for Plant 2. These 
processes include the Extended Aeration Activated Sludge (ExAAS) process, the 
Sequential Batch Reactor (SBR), and the Membrane Bioreactor (MBR). All three processes 
have the ability to completely nitrify and de-nitrify the wastewater prior to discharge. For 
tertiary treatment, the ExAAS and the SBR would need to add filtration and disinfection, 
while the MBR would only need to add disinfection.  

With the projected wastewater flows of 1.46 mgd for the Plant No. 2 site at plant startup, the 
plant flow for alternative analysis was 3.0 mgd. 

6.2.1 Extended Aeration Activated Sludge 

The ExAAS process, in an oxidation ditch configuration, is a very common process being 
utilized in California today and it is very operator friendly. The process is considered an 
advanced secondary treatment process. Due to the high quality effluent produced, tertiary 
filters and disinfection can be easily added to the process. 

The ExAAS process is a suspended growth system where the microorganisms that break 
down and consume the waste suspended in the liquid or mixed liquor. There are many 
variations in the activated sludge process including standard rate activated sludge, 
extended aeration, step feed, solids contact, and others. 

Regardless of the variation of the activated sludge process, each system incorporates a 
return flow known as Return Activated Sludge (RAS). This return is the source of the 
microbiology or “bugs” needed to consume the waste in the influent wastewater. These 
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bugs in the presence of food (wastewater) and oxygen are the mechanism to biologically 
degrade (oxidize) the waste. The RAS consists of the settled material on the bottom of the 
secondary clarifier. Generally, centrifugal pumps are used to continuously pump the RAS 
from the bottom of the secondary clarifiers to the aeration basins. Periodically as the bugs 
reproduce and grow, they need to be wasted to keep a healthy population. This Waste 
Activated Sludge (WAS) is sent to the solids handling facilities for further treatment. 

With the exception of very lightly loaded variations such as solids contact, the activated 
sludge processes can be modified to biologically nitrify and denitrify the ammonia in the 
wastewater. For the activated sludge process to do this several interrelated steps must 
occur in the aeration basin and secondary clarifier as generally described in the following. 
The aeration basin is divided in to two zones, anoxic and aerobic. The first zone where the 
wastewater is introduced is the anoxic zone. In the anoxic zone the wastewater is mixed 
with the RAS and recycled mixed liquor. The RAS is the source of the bugs, the wastewater 
is the food and ammonia source, and the mixed liquor contains the nitrate (oxidized 
ammonia). Since there is only mixing and no aeration in the anoxic zone the 
microorganisms utilize the oxygen from the nitrate (NO3) molecule in their process of 
oxidizing the biochemical oxygen demand (BOD) in the wastewater. This process is known 
as denitrification and results in the nitrogen gas being released from the mixed liquor. Once 
the waste passes through the anoxic zone it enters the aeration zone. In the aeration zone 
the BOD is continued to be oxidized and the ammonia (NH4) that was in the incoming 
wastewater is oxidized to NO3. As the mixed liquor is recycled back through the anoxic 
zone the process begins over. Finally, the mixed liquor from the aeration basin is sent to the 
secondary clarifiers for settling. 

The process of nitrifying and denitrifying has many benefits. Most importantly the 
nitrification/denitrification process produces an effluent with a total nitrogen concentration of 
less than 10 mg/L. This results in an effluent that will meet current and expected nitrogen 
limits. During the denitrification process BOD is being oxidized utilizing the oxygen from the 
NO3 molecule. Utilizing the oxygen from the NO3 molecule results in less aeration required. 
This is known as an oxygen credit, which is another side benefit of the process. During the 
oxidation of wastewater alkalinity is used. Alkalinity is the pH buffering capacity of the 
wastewater. During the denitrification process some of the alkalinity used in the oxidation 
process is restored. Also from an operational aspect the nitrification/denitrification process 
generally produces a better settling sludge. 

With the ExAAS process the City could discharge the treated effluent onto feed and fodder 
crops. In order to expand the discharge into landscape or golf course irrigation filtration and 
disinfection would need to be added. The typical design parameters for the ExAAS process 
are provided in Table 6.1.  
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Table 6.1 Extended Aeration Activated Sludge Typical Design Parameters 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Parameter Value 

Hydraulic Retention Time, hrs 18 - 36 

BOD5 Loading, lbs/103 ft3/day 10 - 25 

Sludge Age, days 20 - 30 

MLSS, mg/L 1,500 - 5,000 

Some advantages and disadvantages to extended aeration process are presented in 
Table 6.2. 
 

Table 6.2 Advantages and Disadvantages of Extended Aeration Process 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Advantages Disadvantages 

The racetrack type design promotes plug flow. Energy costs are slightly higher than for the 
SBR processes. 

BOD5 removal is typically high 75-95 percent. If Title 22 water is required in the future, 
filtration and disinfection are needed at an 
additional cost. 

Extended aeration can be easily adapted to 
provide for nitrification and denitrification 

 

Effluent quality is generally very good.  

Very easy to operate and maintain  

Extended aeration is very forgiving and is able 
to handle shock loadings and wide variations 
in flows with little impact to the effluent quality. 

 

6.2.2 Sequential Batch Reactor 

The SBR is a fill and draw system that involves a complete-mix reactor that incorporates a 
series of treatment cycles or steps into a single unit. The five treatment steps include the 
following: 

• Step 1 - Fill. The purpose of the fill step is to add raw wastewater or primary effluent 
to the reactor. 
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• Step 2 - React. During this step aeration and mixing of reactor contents takes place. 
This is equivalent to the same process that takes place in a standard activated sludge 
reactor.  

• Step 3 - Settle. During this step the aeration and mixing is turned off and the mixed 
liquor allowed to settle simulating the process in a standard secondary clarifier.  

• Step 4 - Draw. During this process the withdrawal of the treated reactor takes place. 
The removal of the treated wastewater is generally accomplished with a floating 
decant system. 

• Step 5 - Idle. During the idle step the waste sludge is removed from the reactor.  

Sequencing batch reactors have biological operating characteristics very similar to 
extended aeration activated sludge wastewater treatment plants. Typical design parameters 
for the sequencing batch reactors are presented in Table 6.3 below. 
 

Table 6.3 Sequencing Batch Reactors Typical Design Parameters 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Parameter Value 

Hydraulic Retention Time, hrs 12 - 50 

BOD5 Loading, lbs/103 ft3/day 5 - 15 

MLSS, mg/L 1,500 - 5,000 

Sludge wasting is an important step in the SBR operation that greatly affects performance. 
The amount and frequency of the sludge wasting is determined by performance 
requirements. It occurs during the idle cycles. A unique feature of the SBR process is that it 
does not require RAS to maintain the sludge content in the aeration chamber. Because 
both aeration and settling occur in the same chamber, no sludge is lost in the reaction step. 
However, either flow equalization basins or multiple reactors are required to accommodate 
a continuous flow of wastewater through the treatment process. Table 6.4 lists the 
advantages and disadvantages of the SBR treatment process. 
 

FINAL - September 2008 6-4 
H:\Final\Ridgecrest_BKO\6404C00\Rpt\FINALWWTP2\06.doc 



Table 6.4 Advantages and Disadvantages of SBR Treatment Process 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Advantages Disadvantages 

Elimination of secondary clarifier and RAS 
pumping. 

Relative lack of operational experience by 
City staff with the process. 

High tolerance for peak flows and shock loadings Operation is PLC based and requires a 
higher level of operator attention then the 
oxidation ditch. 

Capable of nitrifying and denitrifying If Title 22 water is required in the future 
effluent filtration and disinfection would be 
required at an additional cost. 

 Need multiple units flow equalization basins 
to account for reliability and redundancy 
since the reactor and clarifier are in the 
same tank 

The use of SBRs has generally been associated with smaller flows from resorts and small 
isolated residential or commercial developments. There are relatively few installations at 
larger municipal installations. Since the SBR process includes both aeration and 
clarification in the tankage, a complete standby unit must be provided for reliability and 
redundancy requirements. For instance, if an SBR tank were taken off line for any reason 
the City would lose both an aeration basin and secondary clarifier at the same time. 

6.2.3 Membrane Bioreactor 

The MBR process consists of fine screenings, an aeration basin with fine bubble diffusers, 
supported by blowers and a dedicated basin to house the membrane facility. 

MBR can provide organic and suspended solids removal in one step. The use of MBR 
technology eliminates the need for conventional secondary clarification and effluent filtration 
as the solids separation and filtration steps are accomplished by the membranes. Because 
the clarifiers are eliminated, the effects attributed to filamentous organisms and the 
associated poorly settling sludge is eliminated. 

To provide nitrified and denitrified effluent, an anoxic selector basin will be provided. Piping 
flexibility will be provided to allow the mixed liquor suspended solids (MLSS) recycle, RAS, 
and raw wastewater to be step fed into the different zones in the selector. This will allow the 
operators the needed flexibility to meet changing influent conditions and effluent limitations. 
Membrane manufacturers require that a fine screen be installed before the membranes to 
remove hair and other small material that may blind the membranes. These screens will be 
located upstream of the selection/aeration basin and are in addition to the bar screens 
located in the headworks. 
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Without operating under the limitations of the conventional clarification process, the 
activated sludge process in a MBR plant can now be operated at very high concentrations 
of MLSS of up to 10,000 - 12,000 mg/L. Construction of a separate aeration basin similar to 
the ExAAS system will be required. This structure would be constructed of concrete and will 
be compartmentalized to house individual trains of membrane cassettes. This will allow the 
cassettes to be isolated for in place cleaning. A crane can also be supplied to lift the 
cassettes out of the membrane bioreactor tank if needed. This structure will be covered to 
protect the cassettes and associated equipment from the elements. 

Air is introduced into the bottom of the membrane tank. The air is discharged through 
diffusers in the bottom of the tank to scour the outside of the membranes. This process 
keeps the material from collecting on the outside of the membranes and limiting their 
capacity. The system includes air blowers, air columns, and air separation columns. 

Centrifugal pumps are used to draw the mixed liquor through the membranes. As the mixed 
liquor passes through the membrane, the solids are rejected and the clear permeate 
(effluent) passes through the membrane. With a membrane pore size of 0.04 microns, the 
effluent is of high enough quality that effluent filtration is not needed even for Title 22 
disinfected tertiary reclaimed water. 

In addition to a series of permeate pumps, a backpulse pumping system is required. This 
system includes a series of pumps, piping and valving to allow the membranes to be 
periodically backpulsed. A cleaning system is required to keep the membranes at their peak 
performance. This system includes the piping and valving to clean the membranes in place.  

As with any activated sludge process, return sludge and waste sludge pumping facilities are 
required. In addition, sludge recirculation pumps will also be required. 

To control the system dissolved oxygen (DO) probes and turbidity analyzers are required 
for each train. A PLC/PC control system is provided by the manufacturer to control the 
functions of the membrane bioreactor system. It is recommended that the majority of the 
equipment, including the membranes, be housed in a building. This building should 
incorporate a separate control room. Table 6.5 lists the advantages and disadvantages of 
the MBR treatment process. 
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Table 6.5 Advantages and Disadvantages of the MBR Process 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Advantages Disadvantages 

Elimination of secondary clarifiers and 
conventional filtration (if needed) 

Generally more expensive per gallon than 
other activated sludge processes 

High tolerance for wide variations in 
organic loadings 

Need Blowers and diffused aeration system. 

Capable of nitrifying and denitrifying Requires more operator attention 

Cassettes can be added to match flows Requires more mechanical equipment than 
other forms of activated sludge treatment. 

Provides full Title 22 unrestricted use 
effluent for parks and crop irrigation 

MBR’s have specific loading rates or 
capacities. This requires that enough 
cassettes be installed to handle any peak 
flows and cassette down time. 

 This technology does not have the long 
history of operating like more conventional 
biological systems.  

6.3 DESCRIPTION OF ALTERNATIVES 
Carollo Engineers (Carollo) looked at the three treatment processes describe above and 
two alternatives were developed for the City to consider for Plant 2.  

Alternative No. 1: This alternative includes the installation of an extended aeration 
activated sludge treatment plant in the form of an Oxidation ditch. The activated sludge 
process is rated for 3 mgd. Two clarifiers and a separate sludge pumping facility are 
necessary as part of the extended aeration activated sludge treatment plant.  

Alternative No. 2: This alternative includes the installation of a membrane bioreactor 
(MBR) plant. The MBR process is rated for 3 mgd. Since the MBR effluent can be 
disinfected and used for irrigation of golf course and landscape irrigation, this process 
becomes particularly attractive when comparing its costs to the purchase price of land, 
which may be needed for the disposal of treated effluent. 

6.4 FACILITIES COMMON TO ALL ALTERNATIVES 
There are certain elements of Plant 2 that are common to both alternatives. These 
components and facilities are discussed below. 

Administrative and Laboratory Building: The Administrative and laboratory building will be 
approximately 2,000 square feet and include the following facilities: 
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• Testing Laboratory 

• 2 Offices and a Operation Center 

• Men’s and Woman’s Locker Room 

• Training and Lunch Room 

• Storage and Miscellaneous Area 

MCC Building: This building will house the Master Control Center (MCC) for the entire 
treatment facility 

Headworks: A new headworks facility will be constructed to receive influent from the 
collection system. It would include a parshall flume for influent flow metering, two 
mechanical bar screens, and a screenings compactor. The bar screens are sized for design 
flows with one out-of-service. The screenings would be compressed to remove water and 
the dewatered screenings dumped into a commercial trash bin. 

Influent Pipeline: This pipeline will divert flow from the existing collection system to the 
headworks. The pipeline will consist of approximately 2,100 linear feet of 21-inch diameter 
section and approximately 1,100 linear feet of 36-inch diameter section. 

Centrifuge Building: The centrifuge facility will be used for solids handling and dewatering of 
WAS. The facility will incorporate magnetic flow meters, polymer feed and injection systems 
and two centrifuges. 

Sludge Holding Tanks:  The sludge holding tanks will be used to store WAS before being 
processed in the centrifuge facility. 

Sludge Drying Beds: Solar sludge drying beds will be used to dry biosolids before being 
hauled away for composting. The sludge bed will be soil-cement lined or asphalt lined to 
comply with future provisions that are expected in the WDR. 

Emergency Generator: A preliminary estimate of the motor loads has been determined for 
the alternatives described below. In sizing a generator, the starting motor loads become 
more critical in determining the correct size of the generator than the actual connected load. 
Although a detailed design has not yet been completed, it is estimated that a minimum size 
for a generator will be 1,000 to 1,250 Kilowatt (kw). 

6.4.1 Effluent Disposal 

In addition to providing the treatment process necessary to treat the wastewater generated 
by the City’s residential, commercial and industrial users, accommodations for discharging 
the treated wastewater are also necessary. Historically this includes a combination of 
percolation/evaporation ponds and farming with feed and fodder crops. 
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Several effluent disposal options were evaluated for the City of Ridgecrest. These options 
include additional farmland for feed and fodder crop irrigation, irrigation of the Bowman 
Channel Parkway and Evaporation/Percolation ponds. 

Farmland Irrigation: Feed and fodder crops have an irrigation water demand of 2.5 to 
4.0 acre-feet per acre depending on the crop. Assuming furrow irrigation (60-70 percent 
efficiency), the total water demand would be approximately 3.4 to 5.4 acre-feet per acre. 
Since most WWTP farming operations are not all planted exclusively with high water 
demand crops such as alfalfa, an average cropping demand of 4.4 is a realistic water 
demand. Using an average irrigation demand of 4.4 acre-feet per acre (feed and fodder 
crops), approximately 250 acres of farmland for every 1.0 mgd of annual average flow. 
Therefore, the ultimate acreage needed for 3.0 mgd would be on the order of 750 acres. In 
addition, approximately 90 days of effluent storage capacity is recommended to get through 
the winter months when there is little water demand by the crops. 

Bowman Channel Parkway: This option is very attractive since the effluent water is 
reclaimed on a “parkway” visible to the general public. However, landscape water demands 
for parkways are approximately 3.0 acre-feet per acre (including irrigation inefficiencies). 
The water must also be treated to tertiary levels (beyond secondary treatment). One 
hundred acres of parkway landscaping could accommodate approximately 0.55 mgd of 
treated tertiary effluent based on landscape water demands. A dedicated irrigation system 
and “purple pipe” irrigation system would need to be developed. Since the parkway is in a 
floodway standby storage, this option may be further developed if there are larger tertiary 
water demands that make the construction of tertiary facilities more feasible or if the area 
around the Bowman channel is developed. 

Evaporation/Percolation: Based on records search of the pond evaporation for similar 
areas, the Ridgecrest area could realize evaporation rates of 64.5 inches per year. The 
review of previous studies for the WWTP, indicates that the soil percolation in the area is 
approximately 1.0 inch per day. The combined disposal capacity of evaporation/percolation 
ponds is approximately 35.7 acre-feet per year. This rate of disposal capacity is significantly 
greater than the two disposal capacities described above. Since shallow 
evaporation/percolation ponds are relatively low costs to construct, this method of disposal 
is the preferred method. In addition, the underlying groundwater in the area is of bad water 
quality. 

A separate letter report entitled “Disposal Facilities Evaluation” prepared by Carollo 
included an analysis with evaporation/percolation ponds for effluent disposal of 2.4 mgd 
and 3.0 mgd (Appendix K). 

The 2.4 mgd analysis resulted in the recommendation to construct 64.8 acres of additional 
percolation/evaporation ponds. If the City’s undeveloped land surrounding the plant is 
available for ponds, this alternative is the most economically viable alternative for flows up 
to 2.4 and to 3.0 mgd. 
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Beyond 2.4 mgd, the City will need to develop the land east of San Bernardino Road and 
construct additional evaporation percolation ponds. 

6.5 ALTERNATIVE 1-OXIDATION DITCH  
This alternative will incorporate an Oxidation Ditch (extended aeration activated sludge) 
plant sized to treat 3.0 mgd. The oxidation ditch we propose is the current carousel design. 
The extended aeration process is recommended due to its flexibility and ease of operation. 
The extended aeration process is also easily modified to nitrify and denitrify the incoming 
ammonia. Due to the long sludge age in the extended aeration process, the WAS may be 
directed to the sludge beds without additional digestion. This alternative is shown on the 
facility site plan in Figure 6.1. The treatment units unique to this alternative are generally 
described below. 

Oxidation Ditch: The screened effluent from the headworks will flow into the new oxidation 
ditch. The ditch will incorporate an integral anoxic zone so that it can be utilized for 
biological nitrification/de-nitrification. 

Secondary Clarification: Two secondary clarifiers will be constructed to receive mixed liquor 
from the oxidation ditch as part of the Oxidation Ditch treatment process. 

RAS/WAS Pump Station: A RAS/WAS pump station dedicated to the extended aeration 
activated sludge system will be needed for this alternative. This pump station would provide 
capacity to pump 120 percent of the average day maximum month flow for the range of flow 
in an extended aeration system. The WAS piping from the secondary clarifiers should allow 
for the WAS to be directed to the sludge holding tanks or directly to the sludge beds. 

Irrigation Pump Station: Due to the increased need for further pumping and with the 
addition of effluent storage ponds, a new irrigation pump station is determined as 
necessary. The existing irrigation pump station will remain in operation as a backup 
pumping facility. 

Effluent Pump Station: The effluent pump station can be utilized to pump final effluent to the 
evaporation and percolation ponds.  

6.6 ALTERNATIVE 2 - MEMBRANE BIOREACTOR 
This alternative will incorporate a MBR (Aeration Basins with submerged membranes) sized 
to treat 3.0 mgd. This process is explored as an option to the above units since it produces 
unrestricted re-use effluent (Title 22) with the addition of disinfection process. Producing an 
unrestricted re-use effluent allows the City to significantly reduce the additional effluent 
disposal facilities. The facilities necessary for incorporating an MBR plant is shown on 
Figure 6.2. 
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The treatment process necessary for providing a parallel MBR plant is described below.  

Headworks Treatment: The headworks will be replaced as described in Section 6.4 above. 

Primary and Sludge Pumping: The primary and secondary sludge pump stations will 
continue to process sludge in the same manner.  

Aeration Basin and Membrane Facilities: After fine screening of the influent flow, flow will be 
directed into the aeration basins of the MBR process. This process is supported by three 
blowers in a blower building. The membranes are housed in a separate downstream 
structure (membrane facilities) complete with permeate pumps and dedicated blowers. The 
3.0 mgd is then subdivided into four membrane tanks to provide flexibility to remove one 
basin off-line for maintenance and repair while having a minor impact to the treatment. 

Effluent Pump Station: The effluent pump station can be utilized to pump to the evaporation 
percolation ponds. 

Irrigation Pump Station: Due to the increased need for further pumping and with the 
addition of effluent storage ponds, a new irrigation pump station is determined as 
necessary. The existing irrigation pump station will remain in operation as a backup 
pumping facility. 

6.7 COMPARISON OF ALTERNATIVES 
There are several factors to consider when constructing a new WWTP. These include 
capital costs, the ability to meet current and anticipated future regulatory requirements, and 
operational factors. These factors will be addressed briefly below. 

6.7.1 Costs 

The following table is a breakdown of the engineer’s opinion of estimated capital costs for 
each project. A detailed cost breakdown for each alternative is shown in Appendix L. 
 

Alternative Estimated Cost 
(million) 

Alternative No. 1 - Oxidation Ditch $38.3 

Alternative No. 2 - MBR $39.8 

At this juncture, the effluent disposal facilities necessary for a 3.0 mgd flow consists of 
adding 68 acres of percolation/evaporation pond and 3 acres of sludge beds.  
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6.7.2 Operations Costs 

A detailed evaluation of the annual operations cost for each alternative was developed in a 
spreadsheet format and they are included in Appendix L with the capital cost comparison. 
The O&M costs summary is presented below. Both alternatives will require a full-time staff 
of an operations supervisor, two operators and a laboratory analyst. Although there may be 
opportunity for part-time staff after initial start-up, the operations cost considered full-time 
staff. 
 

Alternative 
Annual Operations 

Costs 30-yr O&M Costs 

Alternative No. 1 - Oxidation Ditch $1.48 $25.6 

Alternative No. 2 - MBR $2.29 $39.6 

*Costs are in millions 

6.7.3 Regulatory Compliance 

Recently the Regional Water Quality Control Board (RWQCB) has been concerned with 
groundwater degradation resulting from nitrogen percolation from the storage basins and 
from irrigation practices. To alleviate this problem the nitrogen can be readily removed from 
the wastewater biologically using either alternative. Both alternatives were considered 
because of there ability to meet a nitrogen effluent in the combined effluent of 10 mg/L for 
the design year.  

Alternative No. 1 is an Extended Aeration Activated Sludge process that is a very forgiving 
process that is easy to operate. The extended aeration process handles wide fluctuation in 
influent flow and quality. 

The WAS from the process is relatively stable and can generally be thickened, or applied 
directly to sludge beds without the need for additional stabilization. Additionally the 
extended aeration process if operated to nitrify and denitrify produces a well settling mixed 
liquor, provides an oxygen credit, and replenishes alkalinity used in the oxidation process 
easily adaptable to tertiary filters. 

Alternative No. 2 is a MBR plant that provides the highest quality effluent and can be 
disinfected for Title 22 effluent. This allows the effluent to be irrigated on crops for human 
consumption as well as parks, golf courses and cemeteries. However, the MBR plant has 
the highest capital cost and considerably higher operating costs of than Alternative 2. 

6.7.4 Recommended Wastewater Treatment Alternative 

Even though the estimated capital costs of the MBR alternative is higher, the selection of a 
recommended wastewater alternative should be based on several factors and not solely on 
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the estimated capital costs. To determine the recommended alternative a decision matrix 
that ranks the alternatives and many factors including capital costs will be utilized. The 
factor ranking factors are as follows: 

• The most desirable alternative for each factor is given a rating of one. 

• The least desirable alternative for each factor is given a rating of three. 

Based on this ranking system the alternative with the lowest ranking will be the 
recommended alternative, as shown below in Table 6.6 below. 
 

Table 6.6 Comparison of WWTP Alternatives 
 Wastewater Treatment Plant No. 2 
 City of Ridgecrest 

Factors  
Alternative No. 1 

ExAAS 
Alternative No. 2 

MBR 

Capital Costs 1 2 

Effluent Quality 1 1 

Biological Nitrification/ Denitrification 1 1 

Easily Accommodate Varying Flows 
and Loadings 

1 1 

Ease of Operation 2 3 

Process Flexibility 1 2 

Nuisance Vectors (Snail and Filter 
Flies) 

1 1 

O2 and Alkalinity Credit 1 1 

WAS Stability and Solids 
Stabilization Options 

1 1 

Power and O&M Costs 1 2 

Maximizes the Use of Existing 
Infrastructure 

 

1 1 

Meets the RWQCB BPTC 1 1 

Total Ranking 
 

13 17 

Based on the results of the decision matrix, the parallel oxidation ditch is the recommended 
wastewater treatment alternative. 

6.8 STAFFING REQUIREMENTS 
Both plant alternatives will require a staff of an operations supervisor, two operators and a 
laboratory analyst. There maybe an opportunity. 
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Chapter 7 

RECOMMENDED FACILITIES 

7.1 SUMMARY 
This chapter outlines the recommended facilities necessary to treatment capacity the 
project flow of 3.0 million gallons per day (mgd). This is accomplished by constructing a 
3.0 mgd oxidation ditch treatment facility. The total project costs and itemized construction 
costs are outlined. Section 7.6 provided an alternate phased plan approach. 

7.2 RECOMMENDED PROJECT 
The recommended wastewater treatment plant (Plant 2), will consist of the following: 

Administration and Laboratory Building:

This building would house office and laboratory facilities for plant operations staff and 
sample testing equipment 

Master Control Center (MCC) Building: This building will house the Master Control Center 
for the entire treatment facility 

Headworks: The headworks would be sized for a peak hour flow of 6.0 mgd to 
accommodate the City’s projected growth. It would include a parshall flume for influent flow 
metering, and two mechanical bar screens. The screens are sized for design flows with one 
out of service. A influent pump station would be constructed to pump the screened 
wastewater to the oxidation ditch. The pump station capacity would be 6.0 mgd peak hour 
flow with an average annual flow of 3.0 mgd.  

Influent Pipeline: This pipeline will divert flow from the existing collection system to the 
headworks. The pipeline will consist of approximately 2,100 linear feet of 21-inch diameter 
section and approximately 1,100 linear feet of 36-inch diameter section. 

Oxidation Ditch: The oxidation ditch and associated facilities would be designed to handle 
3.0 mgd. The oxidation ditch would be designed to hold 3.7 million gallons (MG) with a 0.23 
MG anoxic basin. The side water depth would be 15 feet. Two 85-foot diameter secondary 
clarifiers would be provided. A return activated sludge (RAS) Pump station would return the 
settled mixed liquor from the clarifiers to the oxidation ditch.  

Effluent Pump Station: A new effluent pump station will be constructed to pump treated 
effluent to the evaporation/percolation ponds. The pump station would have three pumps, 
two active and one standby. The new pumps would have a capacity of approximately 
2,100 gpm. This would provide a firm capacity of approximately 6.0 mgd. The new effluent 
pump station would discharge to the proposed evaporation/percolation ponds.  
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Sludge Beds: Three acres of sludge beds are required for a treatment capacity of 3.0 mgd. 
According to California Regional Water Quality Control Board (RWQCB) staff under future 
permits all beds will be required to be soil cement lined and have under drains. 

Centrifuge Building: The centrifuge facility will be used for solids handling and dewatering of 
WAS. The facility will incorporate magnetic flow meters, polymer feed and injection 
systems, and two centrifuges. 

Sludge Holding Tanks: The sludge holding tanks will be used to store waste activated 
sludge (WAS) before being processed in the centrifuge facility. 

Emergency Generator: The minimum size for a generator will be 1,000 to 1,250 Kilowatt 
(kw). 

Evaporation/Percolation Ponds: Disposal facilities will consist of 33.3 acres of farmland, 72 
acres of evaporation/percolation ponds for 2.4 mgd and 93 acres for 3.0 mgd. 

Miscellaneous: Associated yard piping, paving and grading, electrical controls needed to 
make the system completely compatible for SCADA control. 

A layout of the Plant 2 facility is shown in Figures 7.1 and 7.2. This proposed layout will 
have the capacity to treat 3.0 mgd (based on Average Day Maximum Month Flow 
[ADMMF]). Table 7.1 outlines the proposed preliminary design criteria for the 
improvements. 
 

Table 7.1 Design Criteria - Plant No. 2 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

  

General  

Design Year 2030 

Service Population 30,000 

Per Capita Wastewater Flow Rate 97 

Average Annual Wastewater Flow (AAWF) (mgd) 2.75 

Average Day Maximum Month (ADMM) 3.0 

Peak Hour Flow (mgd) 6.0 

BOD5 (mg/L) AA 250 

BOD5 (mg/L) ADMM 300 

Effluent Limits  

Total Nitrogen (mg/L), Monthly Average 10 

BOD5 (mg/L), Monthly Average 40 
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Table 7.1 Design Criteria - Plant No. 2 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

  

BOD5 (mg/L), Daily Maximum 80 

TSS (mg/L, Monthly Average 40 

TSS (mg/L), Daily Maximum 80 

Headworks  

Bar Screen  

Number of Screens 1 

Peak Capacity (mgd) 8.0 

Parshall Flume  

Number (each) 1 

Capacity Range 8.0 

Throat Size (inch) 12.0 

Influent Pump Station  

Number of Pumps 2 + 1 

Capacity, each (gpm) 2,500 

Oxidation Ditch  

Number 1.0 

Side Water Depth 15 

Influent BOD (mg/L) 300 

Detention Time (hrs) 24.6 

BOD Loading at ADMM (pounds/1,000 cf) 19.5 

Throat Size (in) 18 

Secondary Clarifiers  

Number 2 

Diameter (ft) 75 

Side Water Depth (ft) 14 

Detention Time (hrs) 8.7 

Overflow Rate (gpd/sq ft) 340 

RAS/WAS Pump Station  

Number (2 + 1 Standby) 3 

Capacity, each RAS Pump (mgd) 2 

WAS Capacity (firm, gpm) 25-250 
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Table 7.1 Design Criteria - Plant No. 2 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

  

Centrifuge Facility  

Number 2 

Capacity, each (gpm) 125 

Estimated Cake Quality (%) 18-20 

Sludge Holding Tanks  

Number 2 

Diameter (ft) 26 

Side Water Depth 25 

Volume (each) 111,200 

Sludge Beds  

1 3 

Total area for beds with under drain (sq ft) 130,680 

Effluent Pump Station  

Number of Pumps 2 + 1 Standby 

Size (hp) 20 

Evaporation/Percolation Ponds  

Numbers 6 

Total Area (acres) 68 

7.3 CONSTRUCTION COSTS 
In addition to the facility components and costs for each alternative, there are additional 
common facility components required of each alternative. There components and the 
associated construction costs for the 3.0 mgd plant are on Table 7.1. The total construction 
costs for the recommended project becomes $34.26 million. 
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Table 7.2 Construction Costs for Recommended Project 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Mobilization $88,000 

Influent Pipeline $1,255,000 

Headworks $1,371,000 

Oxidation Ditch $1,951,000 

RAS/WAS Pump Station $1,054,000 

Secondary Clarifiers $1,657,000 

Centrifuge $1,323,000 

Sludge Holding Tanks $720,000 

Effluent Pump Station $427,000 

Effluent Disposal Facilities $3,441,000 

Sludge Beds $515,000 

Emergency Generator $543,000 

MCC Building $662,000 

Administration/Lab Building $444,000 

Yard Piping (15%) $4,113,000 

Paving & Grading (8%) $2,194,000 

Electrical & Instrumentation (20%) $5,482,000 

Startup $94,000 

De-Mobilization $77,000 

Subtotal $27,411,000 
Estimating Contingency (25%) $6,853,000 

Total Project Construction Costs $34,264,000 

Notes: 
1. Based on July 2010 costs. 

7.4 PROJECT COSTS 
In addition to the construction costs, the project includes planning, environmental, 
engineering design and construction monitoring, legal and administrative costs. Since the 
State Revolving Fund (SRF) loan payment starts one-year after plant start-up and funds are 
dispersed at the start of construction, interest on the borrowed money is then added to the 
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project costs. Currently, the SRF interest is 2.5 percent. The total estimated project costs 
are $43.46 million dollars and are outlined in Table 7.3. Based on these costs the annual 
payment (principle and interest) for a 20-year loan from the SRF program, at 2.5 percent, is 
$2.79 million dollars per year. 
 

Table 7.3 Total Project Cost 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Planning, Environmental, Engineering, Legal & Administration  

Planning (Project Report, Environmental, Revenue Program, Disposal 
Evaluation) 

$400,000 

Design Engineering - WWTP $3,427,000 

Construction Engineering - WWTP $3,427,000 

Administration & Legal $100,000 

Value Engineering $85,000 

Interest During Construction and First Year of Operation $1,820,000 

Project Construction Costs $34,264,000 
Total Project Cost $43,523,000 

Notes: 
1. Based on July 2010 costs. 

7.5 SCHEDULE 
Table 7.4 outlines a preliminary Schedule of events for the City to participate in the State 
Water Resources Control Board (SWRCB) SRF Loan Program. This schedule shows a 
plant start-up in August 2010. This project may be slightly accelerated by starting the 
design while pursuing SWRCB SRF Staff approval. However, to be eligible for funding, 
plans cannot be bid until the SWRCB has given concept approval and eligibility 
determination. 
 

Table 7.4 Project Schedule 
Wastewater Treatment Plant Expansion 
City of Ridgecrest 

Event Date 

Planning  

Project Report Completed September 2008 

Preparation of the Environmental Impact Report (EIR) October 2008 - May 2009 

Draft Revenue Plan Completed December 2008 

FINAL - September 2008 7-8 
H:\Final\Ridgecrest_BKO\6404C00\Rpt\FINALWWTP2\07.doc 



Table 7.4 Project Schedule 
Wastewater Treatment Plant Expansion 
City of Ridgecrest 

Event Date 

City Council Consideration and Approval of Project Report, City 
Council Approve Draft Revenue Program and Final EIR 

December 2008 

Submit Final Environmental Documents, Final Project Report, 
and Draft Revenue Plan to SWRCB 

May 2009 

Final Rate Ordinance (adopted) May 2009 

SWRCB Concept Approval of Facilities Plan and Eligibility 
Determination 

June 2009 

Design  

Begin Design - WWTF and Disposal Facilities March 2009 

Plans and Specifications to SWRCB November 2009 

Fund Source Dedication Resolution (Final) July 2009 

Loan Contract Issued August 2009 

Bid Opening (WWTF) January 2010 

Construction  

Construction (Begin WWTF) March 2010 

Construction 90 percent Final Revenue Program, Rate 
Ordinance and Sewer Use Ordinance (adopted) to SWRCB 

December 2011 

Construction Complete  March 2012 

New Plant Startup April 2012 

1st Year of Operation  April 2013 

7.6 PHASED PLAN 
The projected wastewater flows at the Plant 2 site start-up (year 2012) are estimated to be 
approximately 1.46 mgd (See Section 3.3.1). This is only if the entire collection system 
capture area for Plant 2 is directed to the site. However, the City may elect to only scalp a 
portion of the wastewater flows in the collection system capture area. This could be 
accomplished by constructing a flow diversion structure at the intersection of East California 
Avenue and South Lumill Street. The wastewater flows that are not diverted to the Plant No. 
2 site would continue to be directed to the existing WWTP within the China Lake Naval Air 
Weapons Station (NAWS). The following sections are the breakdown of a two or three 
phase approach to building a full 3.0 mgd WWTP and the Plant 2 site. The two-phase 
approach is for two 1.5 mgd WWTPs and the three-phase approach is for three 1.0 mgd 
WWTP expansions. 
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7.6.1 Phased Expansions - Two 1.5 mgd WWTPs 

Under a two-part 1.5 mgd approach for obtaining a full 3.0 mgd at the Plant 2 site, the City 
can scalp off only 1.5 mgd initially and then build a second 1.5 mgd expansion when total 
flows are closer to 2.0 mgd. The Phase 1 WWTP would involve all the components of the 
3.0 mgd plant but with two smaller ditches and three smaller clarifiers. The influent line, 
headworks structure, effluent structure, administration and laboratory building, centrifuge 
facilities, and sludge holding tanks would all be sized for a 3.0 mgd WWTP. However, only 
the necessary pumping units for the 1.5 mgd and the 3.0 mgd would be installed as 
needed. 

The effluent disposal ponds can be constructed in 1.0 mgd components as needed. The 
City may also want to provide tertiary treatment for the Bowman Channel Concept and thus 
less disposal ponds are needed. The sludge beds could also be constructed in increments 
on an as-needed basis. The initial phase would be the most expensive since the necessary 
infrastructure (piping, electrical, and structural) for the entire 3.0 mgd would be installed. In 
order to keep costs down on the initial stage, two smaller emergency generators, in phases, 
can be built for the full 3.0 mgd WWTP. 

Tables 7.5 and 7.6 are the cost breakdowns for Phases 1 and 2 of a two-part 1.5 mgd 
expansion. 
 

Table 7.5 Construction Costs for Two - 1.5 mgd Phases - Phase 1 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Mobilization $88,000 

Influent Pipeline $1,255,000 

Headworks $1,371,000 

Oxidation Ditch $1,700,000 

RAS/WAS Pump Station $1,054,000 

Secondary Clarifiers (2 at 60 feet) $1,404,000 

Centrifuge $1,100,000 

Sludge Holding Tanks $450,000 

Effluent Pump Station $378,000 

Effluent Disposal Facilities $1,730,000 

Sludge Beds $515,000 

Emergency Generator $350,000 

MCC Building $520,000 

Administration/Lab Building $444,000 
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Table 7.5 Construction Costs for Two - 1.5 mgd Phases - Phase 1 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Yard Piping (15%) $3,507,000 

Paving & Grading (8%) $1,870,000 

Electrical & Instrumentation (20%) $4,676,000 

Startup $94,000 

De-Mobilization $77,000 

Subtotal $22,583,000 
Estimating Contingency (25%) $5,646,000 

Total Project Construction Costs $28,229,000 

Notes: 
1. Based on July 2010 costs. 

 

Table 7.6 Construction Costs for Two - 1.5 mgd Phases - Phase II 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Mobilization $88,000 

Influent Pipeline $30,000 

Oxidation Ditch $1,700,000 

RAS/WAS Pump Station $95,000 

Secondary Clarifiers (1 at 60 feet) $702,000 

Centrifuge $473,000 

Sludge Holding Tanks $360,000 

Effluent Pump Station $30,000 

Effluent Disposal Facilities $1,730,000 

Sludge Beds $225,000 

Emergency Generator $350,000 

MCC Building $200,000 

Yard Piping (15%) $489,000 

Paving & Grading (8%) $391,000 

Electrical & Instrumentation (20%) $1,468,000 

Startup $94,000 
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Table 7.6 Construction Costs for Two - 1.5 mgd Phases - Phase II 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

De-Mobilization $77,000 

Subtotal $8,510,000 
Estimating Contingency (25%) $2,128,000 

Total Project Construction Costs $10,638,000 

Notes: 
1. Based on July 2010 costs. 

Figure 7.3 is a plant layout for two 1.5 mgd WWTPs. 

7.6.2 Phased Expansions - Three 1.0 mgd WWTPs 

The Phase 1 WWTP would involve all the components of the 3.0 mgd plant with three 
smaller oxidation ditches and two smaller clarifiers. The influent line, headworks structure, 
effluent structure, administration and laboratory building, centrifuge facilities, and sludge 
holding tanks would all be sized for the 3.0 mgd WWTP. However, not all the necessary 
pumping units for 3.0 would be installed in Phase 1. The effluent disposal ponds would also 
be constructed in 1.0 mgd disposal capacities. With mechanical dewatering, the sludge bed 
area could be kept to a minimum and built on an as-needed basis. Sludge beds are 
relatively inexpensive and easy to construct. The Phase 1 WWTP would be the most 
expensive since the necessary infrastructure (piping, electrical and structural, etc.) for the 
entire 3.0 mgd would be installed in Phase 1. In order to offset costs, a smaller emergency 
generator can be built with Phase 1. 

Phase 2 would only involve the addition of an oxidation ditch, two clarifiers, pumping units 
in the Phase 1 headworks, RAS/WAS pumping station, effluent pumping station. The 
necessary electrical motor control cabinets would be installed in the MCC buildings built in 
Phase 1. An additional 1.0 mgd of evaporation and percolation disposal ponds would be 
installed as needed. 

A second emergency generator could be installed to operate Phases 2 and 3 expansions. 

Phase 3 would only involve the addition of an oxidation ditch, one clarifier, pumping units in 
the Phase 1 headworks, RAS/WAS pumping station, effluent pumping station. The 
necessary electrical motor control cabinets would be installed in the MCC buildings built in 
Phase 1. 
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Table 7.7, 7.8 and 7.9 are the costs breakdowns for Phase 1, 2 and 3, respectively. 
 

Table 7.7 Construction Costs for Three - 1.0 mgd Phases - Phase 1 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Mobilization $88,000 

Influent Pipeline $1,255,000 

Headworks $1,371,000 

Oxidation Ditch $1,556,000 

RAS/WAS Pump Station $1,054,000 

Secondary Clarifiers (2 @ 50 ft) $977,000 

Centrifuge $1,100,000 

Sludge Holding Tanks $450,000 

Effluent Pump Station $378,000 

Effluent Disposal Facilities $1,150,000 

Sludge Beds $515,000 

Emergency Generator $350,000 

MCC Building $520,000 

Administration/Lab Building $444,000 

Yard Piping (15%) $3,008,000 

Paving & Grading (8%) $1,604,000 

Electrical & Instrumentation (20%) $4,010,000 

Start-Up $94,000 

Demobilization $77,000 

Subtotal $20,001,000 
Estimating Contingency (25%) $5,001,000 

Total Project Construction Costs $25,002,000 

Notes: 
1. Based on July 2010 costs. 
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Table 7.8 Construction Costs for Three - 1.0 mgd Phases - Phase 2 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Mobilization $88,000 

Influent Pump $30,000 

Oxidation Ditch $1,556,000 

RAS/WAS Pump Station $95,000 

Secondary Clarifiers (2 @ 50 ft) $977,000 

Centrifuge $473,000 

Sludge Holding Tanks $360,000 

Effluent Pump $30,000 

Effluent Disposal Facilities $1,150,000 

Sludge Beds $113,000 

Emergency Generator $350,000 

MCC $200,000 

Yard Piping (5%) $368,000 

Paving & Grading (4%) $294,000 

Electrical & Instrumentation (15%) $1,104,000 

Start-Up $94,000 

Demobilization $77,000 

Subtotal $7,360,000 
Estimating Contingency (25%) $1,840,000 

Total Project Construction Costs $9,200,000 

Notes: 
1. Based on July 2010 costs. 
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Table 7.9 Construction Costs for Three - 1.0 mgd Phases - Phase 3 
Wastewater Treatment Plant No. 2 
City of Ridgecrest 

Component Cost(1)

Mobilization $88,000 

Influent Pump $50,000 

Oxidation Ditch $1,556,000 

Secondary Clarifiers (1 @ 50 ft) $494,000 

Effluent Pump $50,000 

Effluent Disposal Facilities $1,150,000 

Sludge Beds $113,000 

MCC $200,000 

Yard Piping (5%) $239,000 

Paving & Grading (4%) $191,000 

Electrical & Instrumentation (10%) $477,000 

Start-Up $94,000 

Demobilization $77,000 

Subtotal $4,779,000 
Estimating Contingency (25%) $1,195,000 

Total Project Construction Costs $5,974,000 

Notes: 
1. Based on July 2010 costs. 
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