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1 EXECUTIVE SUMMARY 

The City of Guadalupe wastewater treatment plant has had ongoing violations of the Waste 
Discharge Requirement (WDR) permit since 2005.  This conceptual design memorandum 
highlights the action plan for remediation of this problem by proposing several upgrades to the 
treatment plant.  

Review of the condition of the existing plant revealed several mechanical and process 
deficiencies that will be corrected by this project.  The design life considered for this project 
with upgrades is 30 years assuming current levels of regulatory standards.  The plant will also 
be designed to enable future upgrades to tertiary treatment and water reuse.  Apart from the 
need to meet the requirements of the current discharge permit, the project is required to meet 
environmental standards and address the ease of operation and maintenance. 

The proposed project consists of: upgrade to the headworks, rehabilitation of the grit removal 
system, conversion of current pond system to an extended aeration design, new sludge handling 
facilities, new effluent disposal pipeline, upgrade to the existing irrigation pump station, redesign 
of the spray field, dredging the existing ponds and disposal of solids, and miscellaneous site 
work.  The preliminary estimate of the proposed project cost is approximately $7,728,000. 

The grant available for this project is limited, and therefore a reduced project scope has been 
proposed to enable the plant to attain reliable compliance with the WDR by the end of 2011.  
This phased approach will first address the upgrade to the headworks, conversion of current 
pond system to an extended aeration design, new sludge handling facilities, dredging the existing 
ponds and disposal of solids, and minimal site work.  This reduced scope project cost estimate 
is approximately $4,032,000.  It is recommended that the City pursue additional funding 
resources to enable the completion of the design and construction of the entire project within 
a short term (2 to 3 years) time frame.  The next technical memorandum (TM2) will provide 
more detail on the selection of equipment and actual design elements, including an 
implementation schedule.    
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2 INTRODUCTION 

The City of Guadalupe, Department of Public Works, currently owns and operates a 
wastewater treatment plant (WWTP) utilizing Advanced Integrated Pond System (AIPS) under 
Waste Discharge Requirement (WDR) Order No. R3-2005-0015.  Since 2005 there have been 
total suspended solids (TSS) and biochemical oxygen demand (BOD) violations.  Possible 
reasons of these excesses can be attributed to the following: 

Food waste discharges from local packing facilities (vegetable matter) 

Ineffective preliminary treatment at treatment plant (lack of effective grit removal) 

Failed equipment and overloaded pond system 

Operational inefficiencies of the treatment process 

The City commissioned Dudek to provide professional engineering services to plan and design 
improvements to the existing plant to ensure compliance with the WDR. 

3 PROJECT PLANNING 

3.1 Plant History, Location, and Description 

The WWTP was first constructed in the 1960s to serve the City of Guadalupe and since has 
gone through multiple renovations and upgrades.  The original design included headworks, 
aerator, two clarifiers, digester, sludge drying beds, and holding ponds.  In 1979, various 
facilities were refurbished and upgraded, along with the demolition of the aerator, construction 
of new headworks and lagoons, spray distribution system and off-site holding ponds.  The plant 
upgrade in 1992 included new headworks, Pista® grit removal system, new sludge drying beds, 
irrigation pump station, and spray distribution system across the river.  In 2004, the aerated 
lagoons were converted to the AIPS. 

The WWTP is located at the western edge of the City of Guadalupe, which is in northwest 
Santa Barbara County.  Agricultural land borders the south and west sides of the plant and the 
Santa Maria River is approximately 1,000 feet north of the plant.  Figure 1 shows the vicinity 
map. 

The existing process flow diagram is shown in Figure 2.  The process units at the plant are: 

Headworks consisting of an influent gate; two parallel open channels, one with a 
manually cleaned screen and the other with a comminutor; followed by the influent 
pumps. 

Grit removal system consisting of a grit pump system and classifier. 

AIPS ponds consisting of four ponds, each with sludge preselector digester pits and 
surface aeration. 

Effluent discharge via an open unlined ditch to the off-site holding ponds.  
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Effluent holding ponds consisting of three ponds with a total approximate storage 
volume of 10.5 million gallons. 

Irrigation Pump Station with two 60 HP and one 88 HP pumps.  

71 acre irrigation field to spray the effluent for disposal. 

3.2 Growth Areas and Population Trends 

The City of Guadalupe has experienced moderate population growth since 1990.  Table 1 
shows the population growth trend between 1990 and 2009.   

Table 1 – Population Growth Trends – Guadalupe vs. Santa Barbara County, 1990-2009 

Geographic Area 1990 2000 2009 
Percent Change 

(1990-2000) 
Percent Change 

(2000-2009) 
Guadalupe 5,479 5,659 6,534 3.3% 15.5% 
Santa Barbara County 369,608 399,347 431,312 8.1% 8.0% 

Sources: US Census Bureau, SF3:PF1, 1990, 2000; California Department of Finance, Report E 5, 2009

The planning horizon for this treatment plant upgrade is 30 years.  Per the 2007 Santa Barbara 
County Association of Governments Regional Growth Forecast, the population of the City is 
projected to be approximately 12,000 in 2040. 

3.3 Effluent Requirements 

The WDR dictates the maximum effluent levels which are presented in Table 2. 

Table 2 – Effluent Discharge Limitations 

Constituent Units Monthly Average Daily Maximum 
Flow MGD 0.96  
Settleable Solids mL/L 0.2 0.5 
BOD, 5-Day mg/L 60 100 
Suspended Solids mg/L 60 100 
Total Dissolved Solids mg/L 1500  
Sodium mg/L 230  
Chloride mg/L 230  
pH Within the range 6.5 – 8.4 

3.4 Future Treatment Upgrade Requirements 

The City has expressed interest to ultimately upgrade the treatment plant to tertiary treatment 
and produce Title 22 recycled water.   
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Under Title 22, there are three different levels of recycled water quality, the most stringent 
level being that for unrestricted use (which is known as disinfected tertiary recycled water).  
Disinfected, tertiary recycled water is defined in 22 CCR 60301.230 and requires that 
secondary effluent be subsequently filtered and disinfected, while meeting the following two 
criteria: 

The filtered wastewater has been disinfected by either:  

o A chlorine disinfection process following filtration that provides a CT (the product 
of total chlorine residual and modal contact time measured at the same point) value 
of not less than 450 milligram-minutes per liter at all times with a modal contact 
time of at least 90 minutes, based on peak day dry weather design flow; or, 

o A disinfection process that, when combined with the filtration process, has been 
demonstrated to inactivate and/or remove 99.999 percent of the plaque-forming 
units of F-specific bacteriophage MS2, or polio virus in the wastewater.  A virus that 
is at least as resistant to disinfection as poliovirus may be used for purposes of the 
demonstration. 

The median concentration of total coliform bacteria measured in the disinfected effluent 
does not exceed an maximum probable number (MPN) of 2.2 per 100 milliliters utilizing 
the bacteriological results of the last seven days, for which analyses have been 
completed and the number of total coliform bacteria does not exceed an MPN of 23 per 
100 milliliters in more than one sample in any 30 day period.  No sample shall exceed an 
MPN of 240 total coliform bacteria per 100 milliliters. 

Filtered wastewater, in turn, is defined in 22 CCR 60301.320 as an oxidized wastewater that 
meets either of the following criteria: 

Has been coagulated and passed through natural undisturbed soils or a bed of filter 
media pursuant to the following: 

o At a rate that does not exceed five gallons per minute per square foot of surface 
area in mono, dual or mixed media gravity, upflow or pressure filtration systems, or 
does not exceed 2 gallons per minute per square foot of surface area in traveling 
bridge automatic backwash filters; and, 

o So that the turbidity of the filtered wastewater does not exceed any of the following: 

An average of 2 NTU within a 24-hour period; 

5 NTU more than 5 percent of the time within a 24-hour period; and NTU at 
any time. 

Has been passed through a microfiltration, ultrafiltration, nanofiltration, or reverse 
osmosis membrane so that the turbidity of the filtered wastewater does not exceed any 
of the following: 

o 0.2 NTU more than 5% of the time within a 24-hour period; and 

o 0.5 NTU at any time (State of California, 2008) 
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Direct filtration is only applicable as a filter option when the water quality of the filter influent 
does not exceed 5.0 NTU for more than 15 minutes, and never exceeds 10.0 NTU.  Where 
direct filtration is not applicable, conventional full Title 22 treatment, which includes secondary 
treatment followed by coagulation, flocculation, and sedimentation, prior to filtration, is 
required.   

In summary, the recycled water quality requirement varies with applied technology and reuse 
objectives in the State of California.  In general, the recycled water quality will have, as a 
minimum, turbidity of 2 NTU or less and total coliform less than 2.2 MPN/100 mL.  To meet 
Title 22 standards for reuse, tertiary treatment followed by disinfection will need to generate 
an effluent with at most 10 mg/L of BOD, 10 mg/L of TSS and 2 mg/L of TKN1.  However, the 
economics of a recycled water market will need to be studied before the feasibility of a tertiary 
treatment project can be established. 

4 EXISTING CONDITIONS 

4.1 Condition of Facilities 

4.1.1 Headworks 

Figure 3 shows the condition of the influent structure.  The wastewater flows into the plant via 
a 24-inch sewer, approximately 15-feet deep.  The headworks structure is approximately 20-
feet deep.  The sluice gate installed at the influent channel has never been exercised, but 
appears to be in good condition. 

Following the sluice gate, the influent sewer bifurcates into two open channels, each equipped 
with stop gates.  A communitor, which grinds the influent solids, is located on the southern 
channel, while a manually cleaned bar screen is located on the northern channel.  During 
normal operation, the stop gate for the northern channel is closed and all flow is directed 
through the communitor.  The communitor is approximately 18 years old and has reportedly 
had several breakdowns.  The cutting mechanism is also reported to have worn out and 
replacement parts are not readily available. 

Flow from the two channels spill into the influent pump station wet well.  Currently three 20 
HP submersible centrifugal pumps are installed with space allocated for a future fourth pump.  
These pumps have problems with movement along the guide rails and seating.  They are also at 
the end of their useful life.  A high water level alarm is lacking at the pump station which has led 
to several instances of flooding.  There is a manual lift crane for the removal and handling of the 
pumps. 

One check valve on the pipe manifold was been replaced recently but the other two are leaking 
and in need of replacement.  The flowmeter, though working, is also at the end of its useful life 
and needs replacement. 

                                            
1 Total Kjeldahl Nitrogen, the sum of organic nitrogen; ammonia (NH3) and ammonium (NH4+) in wastewater. 
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The pumps are operated by variable frequency drives (VFDs) which reside at ground level next 
to the headworks pipe manifold.  Two of the three VFDs were replaced in 2008.  There is no 
air conditioning and only minimal dust filtration at the VFD enclosure which has led to frequent 
failures of the VFDs. 

The concrete structure, metal stairs, railing, and grating appear to be in good physical condition 
and do not require rehabilitation.  The lights in the structure are currently not functioning and 
are due for replacement.  The structure has reportedly flooded several times in the past 
resulting in the electrical system not functioning.   

4.1.2 Grit Removal System 

At the present time, the entire grit removal unit is being bypassed and the effluent from the 
headworks flows directly to the ponds.  For AIPS, removal of grit is a critical step in reducing 
the inert load to the initial “digester” pits.  With the grit system offline, all grit is collected in 
the ponds, displacing treatment volume intended for degradation of organic solids, and 
therefore contributing to the observed overloading.   

Figure 4 shows condition of the grit removal facilities.  The existing concrete structure, piping, 
metal stairs, railing, grating, and vortex system appear to be in good condition and do not 
require rehabilitation.   

The grit removal system is not being utilized because of regular clogging problems at the grit 
pump.  The current configuration incorporates a flooded suction grit removal pump and no 
provision for high pressure purge.  To reduce the probability of clogging in a flooded suction 
configuration, the following design could have been implemented as recommended by the 
equipment manufacturer: 

A water flushing connection fitted to the pump suction pipe.  While there is a water line 
in the area, it is not adequately sized or connected to the grit line to provide adequate 
flushing. 

A high-pressure air line to the bottom of the grit pocket.  Before starting the pump, the 
suction line would be flushed and the grit in the pocket should be suspended by agitating 
with compressed air.   

Discharge piping less than 20 feet and a straight run is recommended.  Current 
discharge piping is approximately 48 feet and has four bends. 

Pinch valve on discharge line.  Current configuration has a gate valve which has seating 
problem due to grit accumulation. 

Check valves are not recommended on grit piping since they get grit locked, as is the 
case in this installation. 

Since the current system lacks these recommended characteristics, the system has been 
regularly plagued by clogging.  The grit classifier is from the 1979 plant upgrade and is severely 
corroded and beyond repair.  While the grit propeller is currently functioning, it is 
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recommended to replace the rotating propeller drive motor with all the improvements in this 
facility. 

4.1.3 AIPS Ponds  

Typical AIPS facilities are composed of a series of four earthen ponds using algae and bacteria 
to treat waste.  The wastewater first flows into deep pits in an advanced facultative pond (First 
Pond, Facultative Pond), where solids are fermented to methane and most pathogens are 
removed.  The water then flows to a high rate pond (Second Pond, High Rate Pond) for rapid 
growth of algae and concurrent production of oxygen, oxidation of organics, ammonia removal, 
heavy metal removal and disinfection.  Typically, there are at least a couple of downstream 
ponds to settle and remove algae (Third Pond, Settling Pond) and provide further disinfection 
by exposure to sun’s UV rays (Fourth Pond, Maturation Pond) 

At Guadalupe, the AIPS has four ponds, each with separate digester and aeration cells, but does 
not follow the typical AIPS configuration.  (Refer to Figure 2.)  The influent flows into a splitter 
chamber and is split by two weirs.  Approximately 66% of the flow flows into Pond 2 and 
thereafter to Pond 4, whereas 33% of the flow is received by Pond 1 and thereafter by Pond 3.  
The pond dimensions are summarized in Table 3. 

Table 3 – Existing Pond Dimension Summary 

Parameter Pond 1 Pond 2 Pond 3 Pond 4 
Water Depth (ft) 11 11 11 11 
Free board (ft) 2.5 2.5 3 3 
Side Slope (perimeter) 3:1 3:1 3:1 3:1 
Side Slope (interior berm) 2.5:1 2.5:1 2.5:1 2.5:1 
Length (ft) 300 300 167 167 
Width (ft) 193 286.5 190 283.5 
Water surface area (acre) 1.28 1.92 0.68 1.04 
Water Volume (million gal.) 3.3 5.5 1.5 2.2 

At the submerged pits at the head of each pond, anaerobic degradation of settled solids occur 
followed by aerobic degradation of organic matter in the water column.  The aerobic 
stabilization relies heavily on oxygenation from algae growing in the pond system, which emit 
oxygen during their photosynthesis process.  To supplement and maintain aerobic conditions in 
the upper pond layer, and ensure odor-free operation, the ponds are equipped with brush-type 
mechanical aerators, which are controlled either manually or by dissolved oxygen probes in the 
first stage ponds.  The mechanical aerators suffer from frequent breakdowns and require 
excessive maintenance.  At this time three of the eight aerators are reported to be near failure 
and in need of replacement.  Figure 5 shows the condition of facilities at the AIPS ponds. 

The point of compliance for the WWTP is set at the AIPS pond effluent (refer to Figure 2).  
This configuration differs from the conventional AIPS due to the lack of settling pond and 
maturation ponds to complete the treatment.  A possible reason for non compliance of the 
WDR may be due to the location of this sampling point.  The algae developing in the high-rate 
region of the treatment train is not providing sufficient time to settle out. 
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Typical AIPS designs generate less than one feet of sludge over a five to seven year period.  The 
facility at St. Helena, California, has not had to dispose of primary sludge in over 30 years.  
However, the ponds at this plant have accumulated approximately six feet of sludge within six 
years of operation.   

In addition to the high sludge layer, algal blooms during summer months are also reported as an 
issue of concern with the City’s facility.  Retention times over three days, with moderate mixing 
energy applied to the pond, typically promote algal growth.  With only the smallest two-pond 
train (Nos. 1 & 3) in service at current flows, the hydraulic retention time is approximately 
eight days.  However, it is not recommended that only one pond be operated.    

The earthen berms, geomembrane liners, flow distribution and transfer structures, and 
recirculation pumps are working properly and are in good condition. 

4.1.4 Sludge Handling Facilities 

The condition of sludge handling facilities is shown in Figure 6.  There are two existing sets of 
sand sludge drying beds at Guadalupe’s WWTP.  The drying beds at the north end of the plant 
were re-constructed in 1979 and later abandoned in 1992.  Currently these beds are in dire 
condition and will need to remain abandoned or demolished.  The beds at the west side of the 
plant were constructed in 1992 have not been used since 2004 and are overgrown with plants.  
These may not require substantial structural rehabilitation, but would need a new media and 
drainage piping system.  

The existing anaerobic digester is from the 1960s construction and has not been used since 
2004.  The concrete is in poor condition and the sludge was never pumped out.  Consequently, 
this digester could never be brought back online and will need to be demolished. 

4.1.5 Effluent Ditch and Holding Ponds 

The effluent from the plant runs along an unprotected earthen ditch along the uphill border of a 
50-acre pasture area as shown in Figure 7.  Since this ditch runs through grazing pastures, cattle 
constantly walk over the ditch which causes the effluent to be released at several locations 
along the ditch.  The effluent subsequently flows overland into Pond C, which is the largest and 
is connected with Pond B via an equalization pipe.  Effluent is designed to flow through Pond B 
and Pond A through a sluice gate.  All three ponds are designed to be equalized to maintain 
equal water surface elevations.  The effluent holding ponds A, B, and C were designed to have 
approximate storage volumes of 6, 2.5, and 2 million gallons respectively.   

The equalization pipe connecting the Ponds C and B appears to be clogged since Pond C is at a 
very high level compared to Ponds A and B, which appear to be well below the normal 
operation level.  The slide gate between Ponds A and B also appears to have deteriorated and 
requires attention. 

The entire area of Ponds A and B, and a small segment of pond C are within the FEMA 100-
year flood plain.  Significant erosion has been observed around Pond C (see Figure 7), including 
the erosion of the access road to the irrigation pump station and electrical poles and fence.  It 
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also appears that the original berm elevations from the 1992 construction have not been 
maintained.  This issue will be verified after survey is performed during the preliminary design 
phase of this project. 

4.1.6 Irrigation Pump Station 

Figure 8 shows condition of the irrigation pump station.  The irrigation pump station is situated 
in between Pond B and C and receives water directly from both these ponds.  Effluent from 
each pond flows by gravity into the pump station wet well through two 16-inch PVC pipes.  The 
pump station is comprised of a 22 feet deep wet well with three submersible centrifugal pumps 
and space reserved for a future fourth pump. 

Two of the existing 88HP pumps were replaced in 2006 and 2008 respectively with two new 
60HP pumps, and are reported to be working well.  The ductile iron piping, pond intakes, and 
concrete structure are also reported to be in good condition.  The irrigation filters have never 
been serviced and cattle have damaged multiple parts of these filters.  

The irrigation pump station motor control center and variable frequency drives are currently 
located in a small, cramped space, making operational control and maintenance activities more 
difficult and potentially unsafe.  The VFDs were replaced in 2005.  However there is no air 
conditioning and only minimal dust filtration at the VFD enclosure which has led to frequent 
failures of the VFDs.  The absence of a pump lift crane also makes pump maintenance difficult.  
The facility appears to have been equipped with an alarm system with telemetry, but it is not 
functional. 

4.1.7 Spray Distribution System 

From the irrigation pump station, an underground 12-inch PVC (C-900) force main delivers the 
effluent north of the Santa Maria River to a spray distribution system which irrigates a 71-acre 
cattle pasture.  It has been reported that the butterfly valves at the end of the force main are 
not functioning properly and may need replacement.  The entire 71-acre pasture is within the 
100-year flood plain. 

Figure 9 shows condition of the spray irrigation system.  The original 1992 spray distribution 
system had approximately 34,500 feet of above ground 3-inch aluminum piping with sprinklers 
spaced every 60-feet.  Nearly all of the 3-inch aluminum piping and sprinklers have been heavily 
damaged by cattle grazing.  As a result, all the above ground irrigation lines and sprinklers were 
removed from service without replacement.  Currently, two laterals have been assembled with 
the remaining pipes, and a high capacity sprinkler gun installed at each lateral.  The larger 
sprinkler guns do not distribute effluent efficiently, and need to be repositioned twice a day to 
minimize standing water. 
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4.2 Hydraulic Analysis 

The current average daily flow is approximately 0.6 million gallons per day (MGD)2.  Figure 10 
shows data of monthly average for the last five years.  

The flow measurement is taken once a day, typically at 10:00AM each day.  There are no 
diurnal flow variation records available.  Hence, maximum day and peak hour flows are 
assumed.  The current and projected operational criteria are presented in Table 4. 

Table 4 – Current Hydraulic Criteria 

Parameter 2009 20403 
Residents 6,534 12,000 
Average Annual Flow (gpd) 599,0004 1,104,000 
Maximum day Flow (gpd) 1,037,0005 1,911,3006 
Peaking Factor 3.27 3.08 
Peak Hourly Flow (MGD) 1.92 3.31 
Per capita average flow (gal / capita / day) 92 929 

Based on the analysis above, the WDR limit for flow at 0.96MGD seems adequate in the near 
term.  

4.3 Influent and Effluent Analysis 

4.3.1 Suspended Solids 

Figure 11 shows the trend in Total Suspended Solids (TSS) in the plant influent and effluent.  
The influent data suggests a typical domestic wastewater with average approximately 230 mg/L 
and ranging from 150 mg/L to 320mg/L with occasional spikes of 400mg/L.  The cause of these 
spikes is unknown, but given the rarity of the events, it is not a cause of concern.  

The effluent data have been found to fluctuate on an annual cycle, with the highest levels in the 
summer and the lowest levels, and occasionally compliant, in the winter months.  The plant has 
consistently violated the WDR permit levels which suggest incomplete treatment at the plant.  
High TSS in the summer months can be attributed to algal bloom in the ponds.  The observed 
rise of TSS annual average is likely caused by the sludge levels in the AIPS rising far beyond 
optimal levels for effective treatment. 

                                            
2 Based on monthly monitoring reports, Jan 2004 – Dec 2009. 
3 Projected values. 
4 Average of monthly average flows from Jan 2009 through December 2009. 
5 Maximum from flow records (Jan 2009 through December 2009). 
6 Assumed same correlation between average annual flow and maximum day flow in 2040 as 2009. 
7 Recommended Standards for Wastewater Facilities, 2004 edition. 
8 Recommended Standards for Wastewater Facilities, 2004 edition. 
9 Assumed to be the same as in 2009. 
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4.3.2 Biochemical Oxygen Demand (BOD) 

Figure 12 shows the trend in BOD in the plant influent and effluent.  Similar to TSS, the influent 
data suggests a typical domestic wastewater with average approximately 265 mg/L and ranging 
from 150 mg/L to 350mg/L with occasional spikes around 400mg/L. 

Since July 2005, the effluent levels have gradually increased and since April 2006 violating the 
WDR regularly.  From the data it is quite evident that effective treatment is not being achieved 
at the AIPS ponds.  In 2009, there is significant increase in BOD in the effluent suggesting high 
sludge volumes in the ponds reducing the capacity of the plant. 

4.3.3 Settleable Solids 

Figure 13 show the analysis of settleable solids in the plant influent and effluent.  No data was 
available for the influent settleable solids levels for the year 2009.  Average settleable solids was 
approximately 15mL/L with typically non-detect at the effluent.  However in 2009, there have 
been some violations of the WDR, again possibly due to ineffective treatment in the AIPS ponds 
causing solids discharge. 

4.3.4 pH 

Figure 14 shows the pH levels in the influent and effluent.  While the pH levels in the plant 
effluent has always been in compliance with the WDR, it was interesting to note that the 
effluent was a bit acidic compared to the influent coming into the plant. 

4.3.5 Salts 

Figure 15 show the Total Dissolved Solids (TDS), Sodium, and Chloride in the plant effluent.  
The influent values are not required to be measured.  The effluent levels of Total Dissolved 
Solids (TDS), Sodium, and Chloride is currently in compliance with the WDR, and has been for 
at least the last 5 years.  Samples are usually taken on a semi-annual basis, however, some 
sample periods have missing data.  

4.4 Design Parameters 

Based on the analysis of the influent data from the plant, the influent parameters have been 
assumed for the project and are given in Table 5. 
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Table 5 – Design Influent Parameters 

Constituent Units Value 

Average Daily Wastewater Flow10 MGD 0.96 

Peak Wet Weather Flow11 MGD 3.84 

BOD, 5-Day12 mg/L 300 

Suspended Solids mg/L 300 
TKN (no data available, assumed) mg/L 50 
Ammonia as Nitrogen (no data available, assumed) mg/L 35 
Alkalinity (no data available, assumed) mg/L 410 

5 NEED FOR THE PROJECT 

5.1 Health and Safety 

Health and safety of the operators and the general public in the City of Guadalupe is a primary 
concern.  For the last five years, this plant has been struggling to meet the WDR limits.  Along 
with failing infrastructure, there is a potential health risk of exposure of humans and cattle to 
under treated wastewater.  The existence of a groundwater basin lying below the effluent 
disposal field creates a concern for long term groundwater quality. 

5.2 System O&M 

As evident in Section 4.1, the facilities at this treatment plant have deteriorated and are in dire 
need of rehabilitation.  Equipment in the headworks, the grit removal system, and the irrigation 
pump station require replacement.  The proposed process design should also address ease of 
operation and maintenance by Grade II operators. 

5.3 Growth 

No upgrade is required for this plant at this time to meet the short term growth needs of the 
City of Guadalupe.  The current plant at design capacity of 0.96 MGD, if operating efficiently, 
will adequately meet the needs of the area for the next 20 years, provided the current General 
Plan is adhered to. 

6 ALTERNATIVE ANALYSIS 

6.1 Headworks 

6.1.1 Screens 

As discussed in Section 4.1, the comminutor is close to the end of its useful life and in need of 
replacement.  Since the plant has a possibility of receiving large particulate vegetable matter 
                                            
10 Based on WDR. 
11 Based on a conservative peaking factor of 4.0. 
12 Though the historical average at the plant is approximately 260mg/L, 300mg/L has been assumed as a 

conservative design parameter. Also applies to TSS. 
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from local food processing facilities, removing those at the head of the plant instead of grinding 
them is preferred.  Grinding the bulk vegetable matter leads to unusually high organic loads at 
the plant which may require higher capacity process equipment downstream and therefore 
higher capital, operation and maintenance costs. 

This project proposes to replace the existing communitor with a new six millimeter (1/4-inch) 
mechanically cleaned bar screen, while retaining the manual bar rack as a stand-by option.  The 
new screen will remove the significant amount of unprocessed bulk vegetable matter from the 
plant influent, as well as the coarse solids often contained in raw sewage.  The screenings will 
be delivered to a washer/compactor to be washed, dewatered, and then collected in waste bins 
for disposal.  

During preliminary design, several options for mechanical bar screens will be reviewed and the 
project specifications created will reflect the best alternative with respect to capital cost, 
installation within site constraints, and ease of operation and maintenance.  Some alternatives 
to be evaluated are shown in Table 6, and equipment brochures of equipment are presented in 
Appendix A. 

Table 6 – Headworks Screen Alternatives 

Parameter 
Duperon FlexRake 

FPFS Vulcan VMR Huber RakeMax Huber SSV 
Type Multi Rake Multi Rake Multi Rake Step Screen 
Spacing (mm) 6.35 6.35 6 6 
Motor HP 0.5 Not available 2.0 3.0 

6.1.2 Influent Pumps 

As discussed in Section 4.1, the influent pumps and guide rails are close to the end of their 
useful life and are in need of replacement.  Not replacing them will lead to diminished reliability, 
excessive operational difficulty, and sewage overflows. 

In this project, the three submersible centrifugal pumps located in the influent pump station wet 
well are proposed to be replaced with new, solids-handling, submersible sewage pumps.  The 
replacement will include upgrade of the mounting components and guide rails.  The system 
curve will be evaluated to ensure that the selected pumps provide the necessary capacity.  A 
new motorized crane will be installed to facilitate the removal of pumps. 

The one remaining existing VFD from 1992 will be replaced to match the VFDs installed in 
2008.  The VFD enclosure will be replaced with adequate dust control and air conditioning. 

6.2 Grit Chamber 

As discussed in Section 4.1, the grit removal system is in need of significant upgrades in order 
to properly function.  Removal of grit is a critical step for the effective operation of 
downstream process components.  To repair the current non-functioning grit removal system, 
two alternatives have been suggested as follows:  
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6.2.1 Alternative 1: Convert the Grit Pumping System to a Top Mounted Pump 
Configuration. 

This alternative would consist of: 

New rotating propeller drive motor and shaft extended down to the bottom sump with 
grit fluidizer vanes, which keep the grit fluidized. 

Installation of a top mounted Turbo Pista® Grit Pump. 

Installation of a suction line, which extends down inside the drive tube to the storage 
hopper bottom.  Having a vertical suction line will reduce the probability of plugging in 
the suction pipe. 

Replacement and relocation of the grit screw conveyor to west end of grit chamber and 
close to the grit pump. 

Realignment of grit discharge piping to ensure the shortest and straightest possible 
alignment. 

Installation of a plug or pinch valve on discharge line to allow for pump priming. 

Equipment details for this alternative are presented in Appendix B. 

6.2.2 Alternative 2: Renovations of the Current System  

This alternative would consist of: 

New rotating propeller drive motor and shaft extended down to the bottom sump with 
grit fluidizer vanes, which keep the grit fluidized. 

Installing a high-pressure water connection for flushing the suction line. 

Replacing the existing grit pump. 

Removing the existing check valve and replacing with a spool piece. 

Replacing the existing gate valve on the discharge line with a pinch valve. 

Replacing the existing gate valve on the suction line with a plug valve turned such that 
the rubber face seals against the direction of flow. 

Replacement of the grit screw conveyor. 

Capital cost for Alternative 1 is approximately $223,000, and for Alternative 2 is approximately 
$199,000.  While Alternative 2 is slightly cheaper than Alternative 1, Alternative 1 has the 
following advantages which may lead to less operational breakdowns: 

Fluidizer vanes that extend the rotating mechanism down to the bottom of the chamber 
will prevent packing and bridging in the chamber.   

Shorter discharge piping therefore less chances of clogging. 
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Less number of obstructions around grit pumping, e.g. valves, thereby minimizing 
chances of clogging. 

Grit conveyor in close proximity of the grit pump, also reducing the chances of clogging.  

One manufacturer providing all the equipment relating to the grit removal system 
therefore providing a combined warranty on the operation of the system 

Based on these advantages, Alternative 1 is recommended for this project. 

6.3  Ponds 

6.3.1 Alternative 1: Upgrade Existing AIPS 

As discussed in previous sections, it is evident that the AIPS is not functioning and has not met 
the design intent since the beginning of the installation.  While there are reports of successful 
AIPS plants operating in various regions in the United States, it does not seem to be the right 
choice for the City for the following reasons: 

Demonstrated inability to treat the wastewater to meet the WDR limits, 

High organic loads without pre-treatment leading to excessive sludge accumulation in 
the ponds, 

The current design is not a ‘true’ AIPS, i.e.  series of four ponds performing four distinct 
stages of treatment, 

Failing aerators not delivering adequate quantity of oxygen or mixing.  Repair of the 
aerators is labor intensive and the original manufacturer is no longer in business, 
thereby making parts not readily available. 

Operators with limited knowledge of process design and operation of an AIPS. 

6.3.2 Alternative 2: Retrofit Existing Ponds with Biolac®-R System 

The Biolac® system is a cost-effective solution for converting an existing earthen pond into an 
extended aeration process.  Biolac® systems can be constructed in lined earthen basins or 
concrete basins.  The existing earthen ponds are similar to the size of a typical Biolac® basin, 
and could easily be converted to a Biolac® system with a small amount of earthwork.   

The Biolac®-R system is an extended aeration system with integral secondary clarifiers and 
recycle of solids.  With this system, solids retention times (SRT), or sludge age is typically above 
30 days.  This allows for higher BOD and ammonia removal, as well as a stable sludge.  
Additionally, the Biolac® system can later be upgraded to allow for alternate nitrification and 
denitrification through minor modifications to the blower and diffuser system.13  In addition, 
the Biolac® system utilizes floating aeration chains which can be sized to retrofit the existing 
lagoons. 

                                            
13 Biolac Wave-Oxidation© Parkson, 2009, Biolac Wastewater Treatment System 
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To accommodate a Biolac® system, the following pond characteristics are required: 

Pond size large enough to contain the Biolac aeration system 

Pond shallow enough to permit optimal aeration and operation 

The optimal operational depth for the Biolac® system is 10-feet and providing additional 3-feet 
of freeboard to accommodate diurnal flow variation.  At Guadalupe, the smallest pond, i.e. 
Pond No. 3 can be converted to a Biolac® pond for treatment of the design flows.  Table 7 
summarizes the dimensions required for the retrofitted pond to achieve the desired effluent 
levels. 

Table 7 – Proposed Retrofitted Pond Size 

Parameter Value 
Freeboard (ft) 3 
Surface Length (ft) 185 
Surface Width (ft) 180 
Side-Slope Ratio 2:1 
Side Water Depth (ft) 11 
Bottom Length (ft) 152 
Bottom Width (ft) 129 
Volume (million gal.) 2.04 
Number of Clarifiers 2 
Clarifier Length (ft)  55 
Clarifier Width (ft) 23 

Two 60HP blowers are required with one additional blower provided for standby operations.  
During low flow periods, it will be possible to operate with only one blower.  Table 8 shows 
the design criteria of the Biolac® system.  

Table 8 – Biolac® Design Criteria 

Parameter Value14 
F/M Ratio 0.05 
Hydraulic Retention Time (days) 2.04 
Design MLSS (mg/L) 2934 
Design Sludge Retention Time (days) 60 to 70 

While only one small pond will be converted to a Biolac® pond, the other three ponds will 
remain available for other uses.  Small modifications in pipe work will be required.  Figure 16 
shows the preliminary layout of the Biolac® pond and details about the Biolac® equipment is 
presented in Appendix C. 

Alternative 2 is preferred over Alternative 1 and recommended for the following reasons: 

Demonstrated ability of Biolac® to treat wastewater in several similar installations. 

Extended aeration lends a high solids retention time and sludge age. 

Less reliance on operator’s knowledge and training in process design. 
                                            
14 Parkson Biolac-R Preliminary Budget Proposal 
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Easy to convert the existing pond system to a Biolac® pond. 

Three other ponds made available for other use, including wastewater or effluent 
storage. 

6.4 Sludge Treatment 

The integral clarifiers of the Biolac®-R system is estimated to waste sludge at 1,750 lb/day with 
a concentration of 5,900 mg/L (0.59% dry solids).  As mentioned in Section 4.1.4, the existing 
sludge handling facilities have not operated since 2004.  The existing drying beds on the west 
end of the plant do not have sufficient area to dewater the waste activated sludge (WAS) 
produced, therefore additional sludge handling facilities will be required.   

6.4.1 Alternative 1: Sludge Holding Ponds 

In many plants, the waste activated sludge (WAS) from Biolac® clarifiers flows to a holding 
pond, which provides sludge storage for several years before needing to be pumped and hauled 
off site as Class B sludge.  If this was adopted for this plant, the remaining three ponds could be 
converted into sludge holding ponds.  These remaining AIPS ponds will reach storage capacity 
limit and require pumping and disposal once every 11 months.  While an undisturbed water 
layer cap on top of the sludge is usually sufficient for retention of odors, there is a potential for 
odor release should the sludge get disturbed in any way.  With residential units around the 
plant, using the existing AIPS ponds as sludge holding ponds would not be a recommended 
alternative. 

6.4.2 Alternative 2: Sand Drying Beds 

Sand Drying beds are the most commonly used sludge drying methods for small plants like 
Guadalupe.  These beds consist of a sand layer (typically about one foot thick) and gravel layer, 
all of which lie on top of an under drainage system.  Depths of the applied sludge are typically 8 
to 12 inches.  The majority of the dewatering occurs via the under drainage system, but also 
through evaporation and decanting.  Given the low concentration of solids generated from the 
Biolac® clarifier, approximately 48,000 square feet (SF)15 of sludge drying beds will be required.  
The existing sludge drying beds have an area of 9,600 SF and an additional 38,400 SF of sludge 
drying beds will need to be constructed.  Figure 16 shows a possible layout for the sand sludge 
drying beds which includes the rehabilitation of the existing beds (from 1992 upgrade), and new 
beds installed in Pond 2.  

The operation of these beds is simple and has no mechanical components.  For this report, the 
sand drying beds have been used as the basis of preliminary cost estimate.  The cost of these 
beds will be approximately $1,414,000.  Given below are some other alternatives including a 
few proprietary systems that will be further evaluated during the preliminary design phase for 
applicability and cost savings.  It may be possible that these systems can be built at a lower cost 
and also be operationally friendly. 

                                            
15 Based on an assumed loading rate of 16lbs/ft2·yr, Metcalf & Eddy, 4th ed., pg 1572, table 14-44 
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6.4.3 Alternative 3: Paved Drying Beds 

The advantages of paved drying beds lie in the ability to use heavy equipment to regularly mix 
and remove sludge without disturbing or periodically needing to replace an underlying layer of 
sand.  The mixing and aeration allows for enhanced evaporation by tearing up the surface crust 
and allowing more surface area contact with the air.  Paved drying beds can incorporate draw-
off pipes for decanting supernatant and under drainage systems with permeable drainage 
sections (such as around the perimeter or down the middle).  Depending on evaporation and 
precipitation rates, these types of drying beds will require more area than sand drying beds.  In 
arid climates, solids concentrations of 40% to 50% can be obtained within 30 to 40 days.16  
However, this region’s evaporation rate of 3.64 ft/yr17 and is not sufficient for paved drying 
beds to efficiently dewater the sludge, and thus would require too large of an area 
(approximately 358,000 square feet), which in turn would make this alternative costlier than the 
sand drying beds. 

6.4.4 Alternative 4: Mechanical Dewatering Equipment 

Mechanical sludge dewatering equipment typically used for sludge dewatering includes belt filter 
press, centrifuge, chamber press, and metal screen inclined screw presses.  Mechanical 
dewatering equipment is typically used in large plants processing significant amounts of sludge.  
These may not be desirable for this plant due to complicated operation and maintenance 
procedures.  Huber Technology, Inc. has a small screw press design that may be applicable for 
this plant and could be constructed at a lower cost than sand sludge drying beds.  A brochure 
of this equipment is included in Appendix D and the applicability of this equipment will be 
further evaluated in the preliminary design phase. 

6.4.5 Alternative 5: Vacuum Assisted Drying Beds 

Typical vacuum-assisted sludge drying beds utilize rigid porous media plates placed on top of a 
drainage layer, which is connected to a vacuum chamber.  A polymer is generally added during 
the loading of sludge to increase dewatering performance.  After sludge application, water is 
first allowed to drain by gravity through the sludge mass and into the vacuum chamber.  Once 
the sludge becomes relatively dense, the vacuum pump is started and runs until the sludge mat 
forms cracks, indicating approximately 80% removal of free water.  Air drying continues until 
removal is desired.  Once the sludge cake is removed, the porous plates are hose-washed to 
eliminate cake residue.  Filtrate is pumped back to the headworks using a submersible pump 
located in the vacuum chamber.18  These drying beds however can only accept sludge with 
concentration greater than 1.5%.  Hence, to apply this technology, an aerobic sludge holding 
tank with separate decanter and sludge withdrawal equipment will be required.  While the 
capital costs for this alternative may be less than the sand drying beds, this system may require 
higher operation and maintenance.  This alternative will also be further evaluated during the 

                                            
16 EPA, 1987, R-030 Innovations in Sludge Drying Beds  
17 University of California – Integrated Pest Management Program Online, Weather Data and Products 
18 EPA, 1984, An Emerging Technology: Vacuum-Assisted Sludge Dewatering Beds 
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preliminary design phase.  Appendix D shows information from U.S. Environmental Products 
Inc., one of the vendors for this technology. 

6.4.6 Alternative 6: Quick Dry® Filter Beds 

The Quick Dry® filter bed system is essentially a sand drying bed with modifications.  The 
process incorporates a flocculation system, in-line polymer preparation device, drainage layer of 
sand, gravel, and honeycomb grid on top of under drain pipes, and a self-contained harvesting 
unit.  Prior to application, the sludge is flocculated in the RapidFloc® mixer and injected with 
polymer while the filter bed is presaturated with water to purge all air from the drainage 
system.  Once the sludge is applied, the under drain outlet valve is opened.  As water in the 
filter bed drains by gravity, a vacuum or siphoning effect is created in the filter bed which 
greatly enhances the dewatering performance.  The self-contained harvesting unit efficiently 
removes the dried sludge with minimal loss of the sand layer.19  Appendix D shows information 
from FD Deskins Co. Inc., one of the vendors for this technology. 

6.4.7 Sludge Haul-off 

Periodically, the dried biosolids stockpile will require to be hauled to an appropriate disposal 
site such as a landfill or composting facility.  Engle & Gray have assisted the City with sludge 
disposal in the past and should be contacted for further development of this option. 

6.5 Effluent Pipeline and Holding Ponds 

To reduce potential health hazards and maintenance of the unlined earthen ditch which 
transports the effluent to the holding ponds, this project proposes to replace the ditch with an 
underground pipeline.  This will ensure that the secondary effluent is protected from post 
treatment contamination and is only discharged at the 71 acre pasture field as designated in the 
WDR.   

Pipeline alignment will be designed to be non-invasive to the existing pasture field between the 
WWTP and holding ponds.  Following the existing ditch alignment would require approximately 
3,000 feet of pipe.  If the alignment follows northern boundaries of the pasture field, 
approximately 2,200 feet of pipe would be required.  The land is privately owned and the City 
is only limited to using the easement it has been provided.  Since significant restoration is 
required along the current ditch alignment, for this report it is assumed that the new pipeline 
alignment will also be along the existing alignment.  It is recommended that welded HDPE or 
PVC sewer pipe be used along this alignment.  

The height of the levees may need to be reshaped to the original design.  In some instances the 
current levee height will have to be increased for the ponds to keep flood waters from entering 
the holding ponds.  Erosion of the roadway along Pond C will need to be fixed as a part of this 
project.  During preliminary design, the amount of earthwork will be quantified. 

                                            
19 EPA, 2006, 832-R-06-005, Emerging Technologies for Biosolids Management 
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The equalization pipe connecting Pond B and C requires replacement.  A new pipe and gate 
valve is recommended.  The failing sluice gate connecting Ponds A and B should also be 
replaced to re-establish functionality. 

6.6 Irrigation Pump Station 

The irrigation pump station and filters will require an upgrade to improve their effectiveness.  
Depending on the design of the spray irrigation system, the pumps may require changing.  One 
alternative would be to replace the remaining original pump to match the two existing 60HP 
submersible centrifugal pumps.  If the spray irrigation system design requires a higher capacity 
pumps, all three pumps will require replacement.  The latter scenario has been assumed in this 
report. 

It is proposed that new pump controls, VFDs (if required), sensors, and alarm system be 
provided for the irrigation pump station.  All these electrical units also need to be housed in a 
new building with adequate dust control and ventilation.  New filters will be installed on the 
pump station effluent lines and new fencing constructed around the pump station to eliminate 
access of roaming cattle to the pump station.  New alarm system with telemetry will need to be 
installed. 

6.7 Spray Distribution System 

Per the WDR, effluent cannot be disposed of when standing water is present.  A new spray 
distribution system will need to be designed to do the following: 

Withstand damage from cattle grazing 

Effectively distribute the effluent at the desired flow rate 

Prevent standing water 

Decrease maintenance and the need to move the equipment daily 

Minimize potential contact of effluent to operators 

The 71 acre pasture is primarily comprised of sandy silt,20 which has a high infiltration rate.  In 
the absence of current geotechnical data, a conservative infiltration rate of ¼ in/hr has been 
assumed at this time.  The spray distribution system will be designed to discharge up to 0.96 
million gallons within a 6 hour time period each day.  To prevent standing water, a minimum 
spray area of 24 acres is required.  Two alternatives have been considered to dispose the 
effluent effectively. 

6.7.1 Alternative 1: Moveable System 

Moveable irrigation systems can better distribute the effluent, while minimizing the required 
amount of sprayers.  Movable systems either incorporate mechanical mechanisms or require 
operators to physically move the spray system.  Although these systems have the potential for 

                                            
20 USDA Natural Resource Conservation Service, Web Soil Surveys
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reducing the amount of required spray heads and piping, they will greatly increase system 
operation and maintenance and exposure of the operators to secondary effluent.  Hence this 
option is not recommended. 

6.7.2 Alternative 2: Underground System 

To distribute the water properly, approximately 12 underground laterals will branch off the 
existing force main.  A total of 30 to 40 sprinklers with spray radii of approximately 100-feet 
will be installed along the laterals.  Placing the laterals underground will allow the use of lower 
cost HDPE or PVC pipe without the risk of damage to the pipeline by cattle.  To prevent 
damage to the sprinklers and risers from cattle grazing, three steel bollards will be placed 
around each sprinkler head.  Figure 17 shows the proposed layout of the irrigation system. 

6.8 Site Services 

Adequate sewer and water pipelines will be provided at the plant.  The current sewer line shall 
be extended to service all new facilities constructed at the plant.  The plant is currently 
serviced by an on-site well.  However there is City’s water distribution system available near 
the plant.  In the project, a new water line will be installed around the treatment plant, 
connected to the City’s distribution system; with wash-down hose points installed at key 
locations. 

During the preliminary design phase, existing power, required power and standby power 
requirements will be analyzed and scope of work developed for electrical portion of the 
project.  Instrumentation and telemetry requirements shall also be analyzed with particular 
attention to monitoring and control of process and equipment.  Discussions with Pacific Gas 
and Electric have been initiated to potentially reduce demands during peak hours. 

The facility currently is within a fence and has a locked gate.  During preliminary design, security 
issues shall be analyzed including security lighting and alarms. 

The plant site has several abandoned structural and mechanical elements from past upgrades 
and in this project it is proposed that all those unused structures be demolished and the plant 
site restored to an easily accessible and functional site.  There is also a significant amount of 
trash and debris that has accumulated. 

Access to the plant is via a road off West Main Street.  This road needs to be paved along with 
access roads within the plant to facilitate the easy movement of grit removal and sludge hauling 
trucks.  The proposed site plan is intended to maintain drivable access to all process areas.  
Sludge hauling facilities are designed to allow for ease of sludge container loading and removal. 
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7 RECOMMENDATIONS 

7.1 Proposed Project 

As identified in the analysis above, the proposed scope of work for the project is summarized in 
Table 9 and shown in Figure 18.  The detailed cost estimate and preliminary system Process and 
Instrumentation Diagrams (P&IDs) are presented in Appendices E and F respectively. 

Table 9 – Summary of Proposed Project 

SCOPE OF WORK CAPITAL COST 
Headworks (Described in Sections 4.1.1 and 6.1 ) 

 Replace the comminutor with one mechanically cleaned bar screen, and a 
washer/compactor system, retain the manual bar rack 
Replace submersible pumps 
Valves and meter replacement, painting of manifold, new pump crane 
New VFD, air conditioning, dust control and enclosure 

$ 474,000 

Grit System (Described in Sections 4.1.2 and 6.2) 

 New rotating propeller drive motor and shaft extended down to the bottom sump with 
grit fluidizer vanes 
Installation of a top mounted Turbo Pista® Grit Pump 
Installation of a suction line, which extends down inside the drive tube to the storage 
hopper bottom 
Replacement and relocation of the grit screw conveyor to west end of grit chamber and 
close to the grit pump 
New grit piping and valves, painting of all pipe work 

$223,000 

Ponds (Described in Sections 4.1.3 and 6.3) 

 Install new Biolac® diffusers in Pond No. 3, install new integral clarifiers 
Install new blowers and building, install all necessary pipe work 

$1,389,000 

Sludge Handling (Described in Sections 4.1.4 and 6.4) 

 Restore existing sludge drying beds (9,600 SF) 
Build new 38,400SF sludge drying beds 

$1,414,000 

Effluent Pipe and Holding Ponds (Described in Sections 4.1.5, and 6.5) 

 Install piping system to directly connect plant effluent to storage ponds 
Restore the eroded holding ponds 
Rehabilitate the equalization between three holding ponds 

$895,000 

Irrigation Pump Station (described in Sections 4.1.6 and 6.6) 

 Replace remaining three submersible pumps, new filters 
New Electrical building and equipment, telemetry to plant 
New pump crane, New fencing around pump station 

$263,000 

Spray Distribution System (Described in Sections 4.1.7 and 6.7) 

 Aeration of pasture, New Sprinkler system 
New underground laterals and isolation valves 

$425,000 

Site Services (described in Section 6.8)  

 Sewer and Water, Demolition, Electrical and Instrumentation, Security, Road $1,527,000 
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SCOPE OF WORK CAPITAL COST 
Dredging (Described in Section 7.2.2) $750,000 

TOTAL PROJECT COST21 $7,728,000 

The above mentioned project cost estimate is in excess of the previously anticipated project 
costs and current available grant funding.  This estimate is based on a thorough investigation 
and needs assessment of the plant and has revealed a more detailed scope of work as described 
Table 9.  During the preliminary design phase, the project will be further defined and the cost 
estimates refined. 

However, to meet the available grant funding and to ensure WDR compliance by 2012, a 
reduced scope project is proposed for the near term as presented in Table 10.  It is 
recommended that additional funding sources be reviewed to facilitate the design and 
construction of the entire project as described in Table 9.   

Table 10 – Summary of Near Term Project 

SCOPE OF WORK CAPITAL COST 
Headworks (Described in Sections 4.1.1 and 6.1 ) 

 Replace the comminutor with one mechanically cleaned bar screen, and a 
washer/compactor system, retain the manual bar rack 
Replace submersible pumps 
Valves and meter replacement, painting of manifold, new pump crane 
New VFD, air conditioning, dust control and enclosure 

$ 474,000 

Ponds (Described in Sections 4.1.3 and 6.3) 

 Install new Biolac® diffusers in Pond No. 3, install new integral clarifiers 
Install new blowers and building, install all necessary pipe work 

$1,389,000 

Sludge Handling (Described in Sections 4.1.4 and 6.4) 

 An alternative sludge handling facility, e.g. mechanical screw press, or, QuickDry® beds.  
These new technologies may cost less than the conventional sludge drying beds.  (Refer 
Section 7.2.3. 

$707,000 

Site Services (described in Section 6.8)  

 Gravel road within site only, one additional sewer manhole only, extension of current 
water system with two additional hose stations only, no security or demolition of existing 
facilities. 

$520,000 

Dredging (Described in Section 7.2.2) $750,000 

TOTAL PROJECT COST22 $4,032,000 

                                            
21 Includes 5% for Mobilization and Demobilization. 
22 Includes 5% for Mobilization and Demobilization. 
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7.2 Issues for Further Consideration 

7.2.1 Sequence of Construction 

While the new plant is being constructed, the existing plant is required to be operational and 
producing effluent in compliance with the WDR.  During the Preliminary Design Phase, a 
detailed sequence of construction will be developed which may incorporate the following: 

Rehabilitating the existing sludge drying beds at first. 

Dredging one pond at a time and processing the sludge.  This will increase the treatment 
capacity of the existing ponds.  City staff has already initiated this process.   

Renting a temporary dewatering unit (e.g. screw press, or belt press) and applying the 
dewatered sludge to the drying beds for further drying. 

Possibly dosing ferric chloride or alum or other coagulant at the influent pump station.  
This can be done by renting a chemical dosing unit temporarily.  Coagulant dosing can 
help in removal of BOD and TSS while the plant is in construction.  It is not advised as a 
long term treatment strategy. 

Take Pond 3 out of service converting into Biolac®.  Put into service. 

Take Pond 2 out of service and convert into sludge drying beds.  Put into service. 

Build all other facilities – headworks improvement, grit system, site services, etc. 

7.2.2 Dredging and Disposal of Sludge from Existing Ponds 

Dredging of sludge from the existing ponds is a key concern due to the volume of sludge 
accumulated, the concentration, the condition, and the potential of odor release.  Certified 
dredging contractors will be hired to dredge the ponds.  The sludge produced is municipal 
solids and therefore need to be disposed per 40 CFR 503.  Possible opportunities for disposal 
are nearby treatment plants for further stabilization and disposal.  If the sludge is treated to 
Class A or B and approximately 20% dry solids, the sludge can be disposed to the local 
composting facilities.  This issue will be further studied during the Preliminary Design Phase. 

7.2.3 Long Term Sludge Dewatering Strategy 

As evident in Section 6.4, the cost of implementing sludge drying beds is high.  Other emerging 
and innovative dewatering technologies will be evaluated in detail during the Preliminary Design 
Phase to assess the applicability to the project.  If potential capital cost savings (potentially half 
of the current estimate) and ease of operation and maintenance is identified, these alternative 
dewatering technologies will be proposed in lieu of the conventional sludge drying beds.  

7.2.4 Lease Agreements with Adjacent Property Owners 

The land owned by the City is limited to the property on which the treatment plant exists.  The 
effluent is currently transported, stored and disposed on property leased from local land 
owners.  Since this project entails significant construction on the leased land, the City may need 
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to review with the City Attorney to ascertain what the City can and cannot do without first 
modifying the existing agreement. 

7.2.5 Electrical Design Enhancements 

During the Preliminary Design Phase, the need for upgrade of the electrical system will be 
evaluated in depth.  Avenues to limit the need for an electrical upgrade will be evaluated, 
including the following: 

Depending on the mode of operation of the irrigation pumps, e.g. start-stop with a lag 
and lead configuration, there is a chance of eliminating the VFDs at that facility 
altogether. 

While the combined load of the Biolac® blowers are slightly higher than the combined 
load of the current mechanical aerators, the possibility of reducing the electrical load at 
other facilities will be reviewed. 

Operation of the influent pump without a VFD will be investigated.  

Projected power costs will be analyzed and compared to existing costs 

7.2.6 Holding Pond Redesign to Alleviate Danger during Flooding 

The current holding ponds are in the 100-year flood plain and have been, in the past, subject to 
flooding.  While the scope of the project is to restore these ponds to their original design levels 
and shapes, the possibility of raising the levees to prevent flooding can be investigated.  
However, this may trigger several permitting issues with the jurisdictional and resource 
agencies monitoring and responsible for the Santa Maria River.  

7.2.7 Permitting 

The proposed project is unique in that its various components fall within the permitting 
jurisdiction of the City, the County of Santa Barbara, the County of San Luis Obispo, and the 
California Coastal Commission, depending on the parcel of land on which construction is 
proposed.  The project is subject to CEQA review and it is predicted that the project will 
utilize a Mitigated Negative Declaration (MND) process.  The City will utilize the expertise of 
its contract planning consultant to process the permitting of the project.  As the project 
description is developed, it will be important to forecast the impact that certain elements may 
have on the permit process timeline.  If excess permitting time is predicted, the project 
description should be modified accordingly.  Funding from Proposition 50 is scheduled to end in 
early 2012.  All construction funded by this program needs to be completed by the end of 2011 
to guarantee eligibility. 
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7.3 Provisions for Future Capacity and Tertiary Treatment/Water Reuse 
Upgrades 

The proposed plant is being designed to treat wastewater to the current WDR stipulations.  To 
achieve water for reuse (as described in Section 3.4), the plant will require upgrade to tertiary 
treatment, followed by disinfection processes.  The plant upgrades would involve the following: 

Another Biolac plant similar to the proposed design (as shown in Figure 16).  This will 
also enable the plant to expand capacity if required in the future. 

Change of operation of the Biolac to alternate aeration to achieve alternate anoxic and 
oxic zones to enable tertiary treatment and production of higher quality effluent as 
described in Section 3.4.  

Effluent could then be filtered through an acceptable Title 22-approved filtration 
technology such as a granular media filtration, or a cloth filter; and then disinfected 
through an ultraviolet (UV) light or chlorine system to meet required pathogen 
inactivation.  

Adding the capability to treat effluent to higher levels of disinfection will allow greater flexibility 
in effluent disposal. It is anticipated that the current effluent disposal method will continue in 
the future for fail-safe disposal.   

In addition to the current irrigated pasture spray field, future water reuse customers could 
include:  

Playground adjacent to the plant site. 

Service to the current and future home sites in the City and the landscaped areas that 
come with new development. 

Wetlands rejuvenation around the City. 

Irrigation water for other agricultural lands around the City. 

Other pasture irrigation sites in the City and County. 

Specific water reuse opportunities will need to be determined by a market study, with 
particular focus on salinity, hardness, permeability, nutrients, heavy metals, and affordability. 
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Figure 1 – Vicinity Map 
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Figure 3 – Condition of Headworks 
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Figure 4 – Condition of Grit Removal System 
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Figure 5 – Condition of AIPS 
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Figure 6 – Condition of Sludge Handling Facilities 
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Figure 7 – Condition of Effluent Ditch and Holding Ponds 
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Figure 8 – Condition of Irrigation Pump Station 
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Figure 9 – Condition of Spray Irrigation System 
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Figure 10 - Monthly Average Daily Flow
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Figure 11 - TSS in the Plant Influent and Effluent
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Figure 12 - BOD in the Plant Influent and Effluent
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Figure 13 - Settleable Solids in the Plant Influent and Effluent
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Figure 14 - pH Levels in the Influent and Effluent
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Figure 15 - TDS, Sodium, and Chloride in the Plant Effluent
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Appendix A 
Headworks Equipment Brochures 

 



FINE SCREENING

Robust Simplicity In The Industry’s Most 

Efficient Fine Screen—Plus Thru-Bar
™

 Cleaning

Jam Evasion™ with Patented
FlexLink™ Technology 
Protects Your Investment —
Lifts or Pivots Around Debris

Tear Shaped Bars—
Highest Efficiency 
in the Industry,
25% - 50% More Efficient

FlexRake® 
FPFS
Mechanically Cleaned 
Bar Screens

•  Simple With Few Parts and Little
   Maintenance—Just Runs

•  Unique in the Industry: Thru-Bar™ 
   Stainless Steel Scrapers Clean 3 
   Sides of the Bar as well as the 
   Cross Members

•  No Tight Clearances to Bind or Jam

•  Engineered for 100% Reliable Alignment 
   of Scrapers Into Bars

•  Eliminates Need for Confined Space
   Entries and In-Channel Maintenance
   With No Lower Sprockets, Bearings,
   Tracks or Guides to Foul or Jam
 
•  Five-Year Warranty for Wastewater
   Applications

LOWEST COST OF OWNERSHIP

Robustly simple front cleaning, front return Duperon® 
FlexRake® technology. Utilizes stainless steel tear 
shaped bars with 1/4 inch, 3/8 inch or 1/2 inch openings.



FlexRake® 
FPFS
Mechanically
Cleaned 
Bar Screens

TYPICAL APPLICATIONS
 Wastewater, combined sewer overflows and prison 
 applications.  Also used in pulp/paper mills, raw 
 water intakes, and other applications where debris
 is susceptible to wrapping and clinging on the 
 bar screen.

UNIT WIDTH
 2 feet to 10 feet
 Single Strand FlexRake® configuration available for 
 channel widths of 18 inches to 24 inches.

UNIT LENGTH
 10 feet to 100 feet

ANGLE OF INSTALLATION
 Optimum: 30 degrees from vertical 
 Range from 10 degrees to 45 degrees, dependent
 upon site conditions.

STANDARD MATERIALS OF CONSTRUCTION 
 Standard: 304 Stainless Steel
 Available in: 316 Stainless Steel

BAR OPENING
 1/4 inch, 3/8 inch and 1/2 inch

STANDARD SCRAPER SPACING
 Every 2nd link

SCRAPER CONFIGURATION
 3:1 UHMW-PE staging scraper/stainless steel Thru-Bar™

 teeth ratio. Scraper positioned every 21 inches.

TYPICAL MOTOR
 1/2 HP, 1 PH/3 PH explosion proof, inverter-duty motor

STANDARD OPERATING SPEED
 0.5 RPM 
 Can be increased to 2.2 RPM in high flow conditions.
 1 discharge/minute on low, 4 discharges/minute on high
 Scrapers move 28 inches/minute

SHIPPING DATA 
 Ships fully assembled or can be provided in modular form

STANDARD CONTROLS OPTIONS
 Packages range from simple start/stop to sophisticated 
 automation. Motor overload protection provided. Contact 
 Duperon® for further details and assistance in selecting
 the perfect package for your site.

OPERATION OPTIONS
 Continuous/Manual.
 Automatic with timer, float, SCADA, differential/high
 level sensing options with I/O as needed.

Duperon® Tear Shaped (6mm x 19mm x 3 mm)

Duperon® Rectangle (6mm x 25mm)

Competitor (8mm x 40mm x 4mm)
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515 N. Washington Avenue  |  Saginaw, MI 48607  |  P 989.754.8800  |  F 989.754.2175  |  TF 800.383.8479  |  www.duperon.com

•  Tear Shaped Bars—What is Larger Than
   the Openings Stays on Screen to Be
   Removed; What is Smaller Passes 
   Through Due to Shape of Bars

•  Cleans to Bottom of Channel—Bottom
    Plate Eliminates Debris Accumulation 
    at Base

•  Easy To Install and Easy To Operate

Duperon® and FlexRake® are registered trademarks of Duperon Corporation. FlexLink™, Jam-Evasion™, Thru-Bar™  are trademarks of Duperon Corporation. Now, there’s an easier way!SM is a service mark of Duperon Corporation.
© Copyright 2010, Duperon Corporation

Duperon’s First Law of Simplicity: One part doing the 
work of many; two parts, one too many.



The RakeMax® is a bar screen with a spacing from
1/4” to 6” (6 to 150 mm). Its bars have either a
streamlined tear drop profile (spacing ≤ 1/2”) or a
rectangular shape (spacing > 1/2”).

The bar rack is an integral part of the sturdy frame,
which ensures perfect meshing of the rake teeth with
the bar spaces. Positive and reliable cleaning is thus
guaranteed.

A multitude of rake bars are bolted at selectable
distances to a pair of drive chains. With short distances
between its rakes, the RakeMax® is able to remove
extremely high screenings loads. The rake blades are
made of sections that are bolted to the rake bars, thus
facilitating easy replacement of a segment in case that
its teeth should ever become damaged or worn.

Chain rollers, made of wear-resistant polyamide, guide
the chains exactly within the frame. The chains are

driven by a pair of cogwheels. The plastic rollers also
prevent wear between the chains and the cogwheels.
The drive is connected through a slip coupling. If the
coupling should slip due to an obstruction in the bar
rack, the movement is reversed back and forth until the
obstruction is loosened or an alarm is triggered.
Self-destruction of the screen is thus prevented.

Chains and cogwheels are made of hardened, zinc
galvanized and chromated steel to combine great wear-
resistance with excellent corrosion-protection. They are
also available in stainless steel. The maintenance-free
ceramic bearings of the lower cogwheels are well-
proven in thousands of ROTAMAT® installations.

The RakeMax® has a small height above the operating
floor. In spite of its outstanding discharge height of up
to 65 ft (20 m) above the channel floor, the RakeMax®

fits into virtually any building.

��� Features



� Fine to coarse screen with low head loss

� Removal of extremely high screenings loads

� Unimpaired by grit

� Low height above operating level

� Enclosure prevents odor nuisance

� Frame-mounted bar rack for exact rake engagement
and reliable cleaning

� Mechanical overload-prevention and automatic
reversion

� Easily accessible chain tensioning system

� Independently replaceable rake bars and blade
sections

� Well-proven, maintenance-free lower ceramic
bearings

� Sturdy design, excellent manufacturing with small
tolerances

� Made of stainless steel, pickled in an acid bath for
perfect finishing and corrosion protection

���Benefits

���Details

Traveling rakes are bolted to the drive chains; individual
sections of the rake blades can be exchanged in case
that teeth should become damaged or worn; the
ceramic bearings are maintenance-free (no lubrication)

Cog wheel and chain are made of hardened, wear-
resistant steel that is zinc electroplated and chrome
galvanized for long-term corrosion protection;
alternatively, wheels and chains can be made of
stainless steel

Bar rack with a spacing of 1/4 inch (6 mm); the bars
have a streamlined tear drop profile resulting in low
head loss and avoiding jamming; RakeMax screens are
unimpaired by grit and gravel

A control-independent safety system (torque
compensator) reliably protects the screen against
damage giving an electric signal. The specific design
principle ensures high adjustability and continuous
control.



For over 30 years, Vulcan Industries has 
been a leader in manufacturing quality 
wastewater equipment used around the 
world. The VMR Multi-Rake Screen continues 
the tradition of excellence, incorporating 
many of the same features found in our 
Severe Duty™ Mensch Crawler™ Screen.   
Coupling these tried and true features with 
Vulcan’s own UL approved, fully automatic, 
multiple speed controls produces quick and 
efficient screenings removal.  Designed for 
use in high throughput volume applications, 
the VMR Multi-Rake Screen can efficiently 
remove large amounts of screenings with 
continuous operation.  The versatility of 
the VMR Multi-Rake Screen makes it ideal 
for special applications of extreme channel 
depth and severe screen blinding.  Heavy 
duty components used in the VMR Multi-Rake 
Screen ensure a long and productive service 
life even under the most severe conditions. 

The VMR Multi-Rake screen is an automatic, 
self-cleaning mechanical bar screen designed 
for tough primary and secondary screening 
applications. The VMR Multi-Rake Screen can 
be customized for new construction as well 
as existing channels.

Model VMR
MULTI-RAKE SCREEN

Easy adjustment system  
for proper chain tension 

and rake alignment

Heavy-duty stainless steel chain  
and sprocket drive system
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Model VMR MULTI-RAKE SCREEN

ELECTRICAL CONTROLS
Each control panel we provide is designed and manufactured by highly skilled technicians 
in our own electrical shop to meet the specifications for each particular project.   
Our panels are UL Listed and can meet UL 508A or UL 913 standards. Prior to shipment, each 
panel is fully assembled and tested.  Panels can be installed as free standing, wall mounted 
or screen mounted. Control system design can include a variety of relay or programmable 
logic devices to interact with today’s SCADA and HMI systems.  Our standard control package 
includes timers with ultrasonic differential level control for starting and stopping the screen. 
Variable Frequency Drives (VFD) provide soft motor starts and a wide range of operating 
speeds to accommodate each particular application.  Motor current is monitored to prevent 
damage to the screen drive system if something were to lodge into the bar rack. A reversing 
feature allows back cleaning of the bar rack to dislodge the article and then reverse again  
to continue screening.

STANDARD FEATURES
Self-supporting integral frames with engineered bends for maximum strength.   
Key to stable deep channel applications.

Fully automatic, multiple speed operation with U.L. approved controls.

Deepest bar rack available in the industry for resistance to hydraulic loads.

Full rake tooth penetration to eliminate blinding while operating at slower speeds, 
promoting longer rake and bar rack life.

Positive rake engagement into the bar rack – no riding over materials.

Large rake shelf for high solids loading in each pass.

Accommodates additional rakes as needed.

Brushless, water-free automatic discharge wiper eliminates brush adjustments and 
messy discharges. Self-positioning wiper with return to rest shocks include easily 
replaceable UHMW polyester wiper blades.

Installs in channel widths from 2 ft to 13 ft and depths over 50 ft.  Typical setting 
angles between 70 and 80 degrees.

Choice of 304 or 316 stainless steel construction including drive sprockets and chain.

Full covers and enclosed discharge chutes for maximum odor control.

Variable Frequency Drive (VFD) for soft starting and flexible operating speed control.

Bar rack clear spacing from ¼ inch to 3 inches.

Bar rack design choices for coarse to fine screening options as shown below.

TeardropTrapezoidalRectangular
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Unparalleled Vortex Grit Removal

Exclusive & Patented Features
• Flat Bottom PISTA®Grit Chamber
• PISTA® Grit Flow Control Baffle
• PISTA® 360-degree In-Line Design
• Low Energy-Use PISTA®Propeller
• S&L PISTA®Coanda Ramp Design
• PISTA® Grit Fluidizer Vane
• PISTA® Turbo Grit Pumps with SonicStartTM

• PISTA® Grit Handling System
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Grit Characteristics & Removal
Grit consists of a variety of particles including
sand, gravel and other heavy, discrete inorganic
materials. A large majority of grit found in typical
domestic sewage–in upwards of 90% and more–
are coarser particles 50 mesh size grit and larger
(300 μm). The remainder composition of smaller
grit particles mostly ranges between 50 and 100
mesh (150 μm). Grit particles can reach 200 mesh
(100 μm) in size—like silt—but turbulence in the
flow prevents them from settling anywhere in the
treatment scheme (not posing problems like typical
grit). S&L’s published removal efficiencies
demonstrate percentage removal at various
particulate sizes and total removal. Our field tests
consistently prove that the PISTA® meets or
exceeds 95 percent removal efficiency for all grit
in a waste stream.

®

®
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Inlet Channel
Controls velocity of influent and draws
grit to the grit chamber floor.

Exclusive Flat-Bottom Basin Floor
Facilitates the forced vortex flow pattern inside
the chamber. Minimizes organic capture while

hydraulically directing grit into lower hopper.
Patented, 360-degree in-line design.

Hopper Cover Plate
Stationary and recessed, it removes for quick

access to storage hopper.

Storage Hopper
Stores removed grit
prior to dewatering.

PISTA® Grit Fluidizer
Patented blade exclusive to S&L design.
Loosens collected grit, preventing compacting.

Axial-Flow Propeller
Aids in directing organic-free grit into lower

hopper by enhancing flow patterns. Rounded
edges prevent solids build-up, thus ensuring

high efficiency.

PISTA® Flow Control Baffle
New, patented innovation enhances
removal efficiency for low-flow periods
and offers design engineering benefits
(see page at right)

Outlet Channel
S&L can assist

with design
information for

optimal
performance.

Grit Chamber Features and Benefits

Complete Grit Removal, Handling & Dewatering System Flow Scheme

PISTA® Grit Chamber — Influent enters flat-floor grit chamber
hydraulically guided by coanda ramp, internal baffles and central, low-
speed propeller. Forced vortex drives grit particles to center chamber
floor and into lower grit hopper while organics and flow continue to plant.

PISTA® Turbo Grit Pump — Top-mounted or remote mounted unit
pumps collected grit slurry (kept fluid by the PISTA® Grit Fluidizer) to
the PISTA®’s second-stage grit washing and dewatering system while
also providing proper head.

PISTA® Grit Concentrator — Specifically engineered for the PISTA®

system, this abrasion-resistant Ni-Hard unit washes grit further. It
positions on the grit discharge line.

PISTA® Grit Screw Conveyor — Grit from the concentrator
deposits into the parallel (lamella) plate section of the S&L
dewatering screw conveyor, which aids in retaining finer grit
and reducing the stream’s turbulence and overflow rate.

The Flow and any Residual Organics are Returned to the
inlet channel prior to the grit chamber, typically 93% of flow and
95% of organics.

®

® ®

Coanda Ramp
Engineered entry facilitates laminar flow so
that it takes a steady tangential direction as it
enters the grit chamber and properly
conditions the grit for entrapment.

Bull Gear Drive
Provides minimum
service 5.0 factor
and trouble-free
operation.

PISTA® Turbo Grit Pump
[Top-Mounted & Remote-Mounted Options]

Removes grit from storage hopper to washing
dewatering. Available in vacuum-primed and

flooded suction arrangements. Now available
with SonicStartTM prime sensing.

Dewatered Grit Discharges from the top of the inclined screw
conveyor into a container for disposal.
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The PISTA® Turbo Grit Pump
The PISTA® Turbo Grit Pump’s heavy-duty design
provides maximum grit pumping efficiency for Smith &
Loveless PISTA® Grit Chamber grit hoppers. Designed
specially for pumping grit slurry, the PISTA® Turbo Grit

Pump comes equipped
with a Ni-Hard volute
and recessed impeller
(located separately
from the abrasive flow
path) as well as the

famous staples of S&L pump design: an oversized,
stainless steel shaft and oversized bearings. This powerful
combination yields reliable grit pumping and the velocity
required for effective grit washing and dewatering
devices, day-in and day-out for numerous years.

PISTA® Turbo Grit Pump Data
• Up to 500 GPM (31.5 lps)
• 4” & 6” Sizing
• Top-Mounted Vacuum Prime or
  Remote-Mounted Flooded Suction
• Ni-Hard Impeller & Volute

Flexible Application: VP or FS
PISTA® Turbo Grit Pumps can be top-mounted (vacuum-primed with
Sonic StartTM prime sensing) or remote-mounted (flooded suction). Top-
mounted units eliminate expensive piping while lowering the head and
horsepower requirements — and thereby lowering operational costs.

Ideal Upgrade for Airlifts
Older systems may employ airlifts, which are less efficient and require
blowers to remove collected grit.  The PISTA®Turbo Grit Pump delivers
more flow at a higher head, including at higher elevations.

How it Works
As the hopper fills, the pump is triggered, eliminating continuous pumping.

Key Points
1

2

PISTA® Grit Chamber with top-
mounted PISTA® Turbo Grit Pump

Grit hopper from which
removed grit is pumped

Remote-mounted, flooded suction examples
3
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The PISTA® Grit Fluidizer
The PISTA® Grit FLUIDIZER® is the ideal grit agitation device

from the PISTA® Grit Chamber’s storage hopper. It’s simple

yet patented design attaches propeller vanes to the same shaft

as the chamber’s rotating

paddles. These vanes

continually stir the

collected grit slurry

without any additional

energy or controls.

Larger PISTA® Grit Chambers typically employ a water line

to aid in keeping heavy grit loads soft while also flushing the

discharge line prior to the next pump cycle. PISTA® systems

installed prior to the 1990s may not be equipped with a

FLUIDIZER®, instead relying on air scouring, which requires

the use of additional mechanical equipment and energy.

PISTA® Grit Fluidizer
Introduced: 1992 (PATENTED)
System Benefit: Prevents removed grit

from compacting in the
grit storage hopper.

Upgrade from: Air scouring

Fluidizing Action
The PISTA® Grit Fluidizer’s patented, axial vanes are always rotating,
keeping the grit fluid for easy pumping. Fluidized grit is less abrasive
and less likely to compact. Attached to the propeller shaft, it does not
require and valves, blowers or controls.

Ideal Upgrade from Air Scouring
Systems may employ air scouring, which can become a de facto airlift
and actually dewater the grit stored in the hopper. This can make grit
more difficult to remove. Additionally, air scouring may require blowers
and associated equipment, which must be maintained and regulated.

Key Points
1

2

Grit hopper in which
removed grit is continually
fluidized until pumped to
washing and dewatering

Close-up of vanes
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The PISTA® Grit Concentrator
The durable PISTA® Grit Concentrator, featuring a large

discharge orifice, effectively functions as a primary grit

washing and dewatering device. The PISTA® Grit

Concentrator separates

the pumped flow into

basic components of

water, organics, and

grit. Working in

concert with the PISTA® Grit Screw Conveyor above which

it snugly positions and discharges, the PISTA® Grit

Concentrator leaves grit clean with a sandy texture. Ninety-

five percent (95%) of the residual organics are removed,

free from the organics that can become a smelly nuisance.

PISTA® Grit Concentrator
Introduced: 1982, 1988, 1998
Benefit: Primary grit washing &

dewatering; compact
Sizing: 250-500 GPM (16-31.5 lps)

Large Orifice Minimizes Potential for Clogging
The PISTA® Grit Concetrator features an orifice that minimizes clogging
because of its generous 3.5” (8.89 cm) diameter. Other systems
typically contain orifices with diameters only measuring
1”-2” (2.54 cm-5.08 cm) across. This means greater potential for
plugging and the need for more frequent inspection.

No Wearing Parts or Liners
Unlike similar units, the PISTA® design does not implement internally
wearing parts like liners. This prevents downtime by eliminating need
for routine disassembly. Instead, the PISTA® Grit Concetrator relies on
its rigid Ni-Hard iron, heavy-duty thick construction (1.25”, 3.175 cm).

Key Points
1

2

The Smith & Loveless PISTA® Grit
Concentrator comes in two sizes,
larger flow at 500 gpm (left) and
smaller flow at 250 gpm (below).
Both feature NiHard construction
and Versapox epoxy coating.
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PISTA® Grit Screw Conveyor
The second-stage PISTA® Grit Screw Conveyor is

designed to work in concert with the complete PISTA®

Grit Removal System, providing superb dewatering and

high retention of fine

grit without the burden

of high maintenance.

Dewatered grit

discharges into a

container for disposal

while the flow and

residual organics are

retuned to the inlet channel prior to the grit chamber,

typically 93% of the flow and 95% of the organics.

PISTA® Grit Screw Conveyor
Introduced: 1989
System Benefit: Lamella plate design

aids in retention of fine
grit while reducing
turbulence & overflow

Upgrade from: Screens
Sizing: Models 15 & 17

Unique Design Elements Retain Ultra-Fine Grit
The PISTA® Grit Screw Conveyor’s separate inlet zone, large Lamella
parallel plate section that acts as a high-rate settling device, and
double-sided weir trough work in concert to capture silt and and ultra
fine grit. The inlet zone facilitates energy dissipation in order to reduce
turbulence. This allows easier settling in the plate section while the
larger weir trough lowers the carry-over rate.

Ideal Upgrade for Screens
Screens are typically maintenance-intensive because of their messy
operation. Additionally, they can allow ultra-fine grit to be returned to
the flow stream. The PISTA® Grit Screw Conveyor greatly reduces
maintenance concerns (and mess) while producing dryer grit.

Key Points
1

2

The PISTA® Grit Screw Conveyor  retains ultra-
fine grit and effectively washes and dewaters it for
disposal —all in a hassle-free operation.  Lamella
parallel plates facilitate high rate settling.



City of Guadalupe, Department of Public Works TM 1 – Conceptual Design 

DUDEK  Wastewater Treatment Plant Improvement Project  

Appendix C 
Biolac® Equipment Brochures 

 



Biolac®

Wastewater Treatment System



The Biolac® System is an innovative activated

sludge process using extended retention of

biological solids to create an extremely stable,

easily operated system.

The capabilities of this unique technology far

exceed ordinary extended aeration treatment.

The Biolac process maximizes the stability of

the operating environment and provides

high-efficiency treatment. The design ensures

the lowest-cost construction and guarantees

operational simplicity. Over 500 Biolac Systems

are installed throughout North America treating

municipal wastewater and many types of

industrial wastewater.

The Biolac system utilizes a longer sludge age

than other aerobic systems. Sludge age, also

known as SRT (solids retention time) or MCRT

(mean cell residence time), defines the operating

characteristics of any aerobic biological treatment

system. A longer sludge age dramatically lowers

effluent BOD and ammonia levels. The Biolac long

sludge age process produces BOD levels of less

than 10 mg/L and complete nitrification (less than 1

mg/L ammonia). Minor modifications to the system

will extend its capabilities to denitrification and

biological phosphorus removal.

While most extended aeration systems reach

their maximum mixing capability at sludge

ages of approximately 15-25 days, the Biolac

System efficiently and uniformly mixes the

aeration volumes associated with 30-70 day

sludge age treatment.

The large quantity of biomass treats widely

fluctuating loads with very few operational

changes. Extreme sludge stability allows

sludge wasting to non-aerated sludge ponds

or basins and long storage times.

Biolac® Wastewater Treatment System
Extended sludge age biological technology

Conventional extended
aeration, batch reactors
and oxidation ditches

Treatment efficiency (BOD and NH3 removal)

Process stability

Sludge Age (Days)

Sludge production

Operator attention

0 10 20 30 40 50 60 70

Biolac System

• Low-loaded activated sludge technology

• High oxygen transfer efficiency
delivery system

• Exceptional mixing energy from
controlled aeration chain movement

• Simple system construction

This innovative
process features



Simple Process Control
and Operation
The control and operation of the Biolac® process is

similar to that of conventional extended aeration.

Parkson provides a very basic system to control

both the process and aeration. Additional controls

required for denitrification, phosphorus removal,

dissolved oxygen control and SCADA

communications are also available.

Aeration System Components
The ability to mix large basin volumes using

minimal energy is a function of the unique

BioFlex moving aeration chains and the attached

BioFuser® fine bubble diffuser assemblies. The

gentle, controlled, back and forth motion of the

chains and diffusers distributes the oxygen

transfer and mixing energy evenly throughout the

basin area. No additional airflow is required to

maintain mixing.

Stationary fine-bubble aeration systems require

8-10 CFM of air per

1000 cu. ft. of

aeration basin

volume. The Biolac

System maintains

the required mixing

of the activated

sludge and

suspension of

the solids at only

4 CFM per 1000

cu.ft. of aeration

basin volume. Mixing of a Biolac basin typically

requires 35-50 percent of the energy of the

design oxygen requirement. Therefore, air

delivery to the basin can be reduced during

periods of low loading without the risk of solids

settling out of the wastewater.

System Construction

A major advantage of the Biolac system is its

low installed cost. Most systems require costly

in-ground concrete basins for the activated sludge

portion of the process. A Biolac system can be

installed in earthen basins, either lined or unlined.

The BioFuser fine bubble diffusers require no

mounting to basin floors or associated anchors

and leveling. These diffusers are suspended

from the BioFlex aeration chains above the basin

floor. The only concrete structural work required

is for the simple internal clarifier(s) and blower/

control buildings.

Biological Nutrient Removal

Simple control of the air distribution to the BioFlex

chains creates moving waves of oxic and anoxic zones

within the basin. This repeated cycling of environments

nitrifies and denitrifies the wastewater without recycle

pumping or additional external basins. This mode of

Biolac® operation is known as the Wave Oxidation

process. No additional in-basin equipment is required

and simple timer-operated actuator valves regulate

manipulation of the air distribution.

Biological phosphorus removal can also be

accomplished by incorporating an anaerobic zone.

Aeration Components

BioFlex air delivery
piping

Air

BioFuser fine bubble,
air transfer assembly

Controlled oxygen transfer
and mixing energy

Wave Oxidation Process



Type “R” Clarifier Type “SS” Clarifier

A Parkson Complete Wastewater Treatment System

Land space and hydraulic efficiencies are maximized using the type

“R” clarifier. The clarifier design incorporates a common wall between

the clarifier and aeration basin. The inlet ports in the bottom of the wall

create negligible hydraulic headloss and promote efficient solids

removal by filtering the flow through the upper layer of the sludge

blanket. The hopper-style bottom simplifies sludge concentration and

removal, and minimizes clarifier HRT. The sludge return airlift pump

provides important

flexibility in RAS

flows with no

moving parts. All

maintenance is

performed from the

surface without

dewatering the

clarifier.

R.A.S.

W.A.S.

1 2

3

4

5

6

Higher flow systems incorporate a flat-bottom internal clarifier utilizing

the Parkson SuperScraper®sludge removal system. This clarifier design

maintains the efficiencies of the common wall layout while providing

ample clarification surface area within the footprint of the aeration basin

width. The SuperScraper system moves settled solids along the bottom

of the clarifier to an integral collection trough. The unique design of the

scraper blades and gentle forward movement of the SuperScraper

system concentrates the biological solids as they are moved along the

bottom of the clarifier without disturbing the sludge blanket.

The Parkson “Complete” system featured

here utilizes the Biolac® process with

two flat-bottom internal Type SS clarifiers.

SuperScraper® units are installed in the

clarifier bottoms to simplify sludge

removal. Influent screening with grit

removal and appropriate residuals

management such as washing,

dewatering and conveying are included.

Sludge from the clarifiers is sent to the

ThickTech rotary drum thickener and on to

a THERMO-SYSTEM® Solar Sludge Dryer to

reduce the volume of sludge by 50% and

produce a Class “A” product suitable for

beneficial reuse. Clarifier effluent is polished

by a DynaSand® Filter followed by

disinfection and post-aeration as the

final steps prior to discharge.

BIOL-BL020109 ©2009 Parkson Corporation

Fort Lauderdale Chicago Montreal Dubai

ISO 9001:2008 Certified
Quality Management System

AN AXEL JOHNSON INC. COMPANY

www.parkson.com
technology@parkson.com

1.888.PARKSON
1.954.974.6610
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DESKINS “QUICK-DRY”™ DEWATERING PROCESS

The Deskins “Quick-Dry”™ Dewatering System if the first patented process to integrate state of 
the art technologies to make dewatering on granular media an Efficient, Reliable, Predictable, and 
Cost Effective Process.

The Deskins “Quick-Dry”™ Process produces exceptionally dry Biosolids through the 
controlled application of these important design factors:

Enhanced Separation – To expedite the production of dry Biosolids, it is first necessary to chemically 
induce separation of the solids from water.  The Deskins Process employs a unique polymer activation 
system with the patented RapidFloc™ Mixer to optimize agglomeration and floc formation.

Enhanced Solids Capture – The ultimate goal of any solids management program is the removal of 
solids from the treatment process.  All mechanical methods of dewatering return 5-15% of the treated 
Biosolids to the head of the plant.  The Deskins Process captures 99+% of the solids.

Enhanced Drainage - The Deskins “Quick-Dry”™ Filter Design, which incorporates pre-saturation and 
the Deskins “Quick-Dry”™ Drainage Panels, enhances drainage by preventing compaction of the Filter 
media, by the uniform distribution of Biosolids across the surface of the Filter, and by the natural 
development of vacuum assisted gravity drainage upon release of the impounded saturation water.  
Additionally, the Deskins Filter Design reduces the overall depth of Filter media which reduces the 
volume of water required to pre-saturate the media, shortens the drainage path, and reduces the volume of 
retained water in the media.

Enhanced Drying – The rapid drainage of water from the Biosolids results in the dramatic compression 
and reduction of the Biosolids layer captured on the surface of the granular media.  Typically, the layer of 
Biosolids will thoroughly crack within 2-4 hours and will reach 10-24% dryness overnight.  The cracked 
Biosolids layer more effectively absorbs the sun’s radiant energy and rapidly transpires entrapped 
moisture.

The AquaTrac™ Series of Retrieving Machines are the first truly efficient means of mechanically 
collecting Biosolids from a granular media Filter.  AquaTrac™ Models are selected based on the size and 
configuration of the Filter design.

The Deskins Process can include an optional procedure for developing “Class A) Biosolids through 
windrowing and aeration.  

Highest Percent Solids Produced in the Dewatering Industry
US Patents: #5,683,583; #5,611,921; #5,660,733; #5,725,766; #5,770,056; #6,051,137 & #7,494,592



Quick Dry Filter Bed with RapidFloc Mixer



             DYTEC  ENVIRONMENTAL 

THE ORIGINAL VACUUM SLUDGE DEWATERING BED SYSTEM 

The (VSDB) Vacuum Sludge Dewatering Bed uses a simple, efficient and cost-effective technology. It has become the 
system of choice for many sludge dewatering applications throughout the world. It accomplishes rapid dewatering of most 
types of municipal waste and water treatment sludges, as well as a variety of industrial sludges. 

The Vacuum Sludge Dewatering Bed system combines the overall simplicity of conventional sand beds with the faster 
handling of sludges associated with mechanical systems. For most sludges, the result can be a liftable cake suitable for 
handling within 24 hours. 

System incorporates versatile and efficient operation, low labor and maintenance costs, low energy costs, low chemical 
costs, and overall cost. 

Versatile and Efficient Operation  

At design operating conditions, the system reliably provides a dewatered sludge cake of predictable dry solids content. 
When operated above normal design, the system still provides a liftable cake. 

Low Labor and Maintenance Costs 

The system has few moving parts. The reliable controls are familiar to most operators. Operating and maintenance costs 
are less than those of conventional drying beds. Because of the simplicity of the system, it may be operated and 
maintained by non technical personnel.  

The cake can be removed manually or by front end loader . The rugged, abrasion-resistant media plates will withstand 
mechanical cake removal, providing years of trouble-free service. The durable media plates require essentially no 
maintenance. The VSDB filter is specifically designed for easy maintenance. 

Low Energy Costs  

For many systems, the maximum energy required is that necessary to run a 1.5 HP vacuum pump. 

Low Chemical Costs 

The VSDB is furnished with a polymer feed system and normally uses less polymer than any mechanical dewatering 
systems, resulting in substantial savings. 

Low Total Costs 

The VSDB normally proves to be the most cost-effective dewatering device in the marketplace today. Using EPA 
guidelines for a 20 year present worth cost comparisons, the VSDB is typically less expensive than the cost of mechanical 
dewatering.  Other portions of the plant may be less expensive with a VSDB system. The filtrate from the system is low in 
solids and BOD, eliminating the need for extra treatment capacity to cope with recycled solids. 

Experience  

Over 20 years experience in sludge dewatering on WTP residuals, bio-solids and industrial slurries with a operating 
surface, epoxy bonded rock filter media. Over 200 vacuum beds in operation in 34 states and overseas.  

Reliability  

All VSDB mechanical and electrical systems use standard parts so replacement is days instead of weeks. 
 



Flexibility  

The size of the beds are tailored to each of the installations.  We presently have installations as small as 6 ft x 12 ft 
ranging up to beds 16ft x 124 ft, handling up to 20,000 lbs of solids per application.  In addition, the VSDB’s provide  
cross-over capabilities that result in minimum down time. 

Compatibility  

Vacuum Sludge Dewatering Beds have successfully been retrofitted in existing sand beds, buildings or within unusual 
land constraints.  When supplemental processing of sludge is required, the VSDB has been used in conjunction with 
composting – pre-coat – heating – bed enclosures – solar. 

The VSDB has successfully been used for industrial agricultural and  municipal wastewater sludges such as: 

Aerobically Digested ( W.A.S.) 
Aerobically Digested 
Ferric Sludge ( Dewatering and Recovery ) 
Alum ( Dewatering and Recovery ) 
Lime
Primary 
Oxidation Ditch ( Undigested ) 
Livestock Waste 
Food Processing Industry 
Paper Industry 
Utilities
Mining Industry 
Chemical Industry 

View of a Typical Vacuum Sludge Dewatering Bed  

Polymer
Mixing

Metering
Pump

Vacuum
Pump

Drain 
Valve

Sludge 
Distribution

Media PlatesStone

6. High Pressure Washdown
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ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST

DUDEK JOB NO.: 6576
DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

SUBTOTAL
1 HEADWORKS 474,000.00$                                         
2 GRIT REMOVAL SYSTEM 223,000.00$                                         
3 BIOLAC SYSTEM AND BLOWERS 1,389,000.00$                                      
4 SLUDGE DRYING BEDS 1,414,000.00$                                      
5 EFFLUENT PIPELINE, HOLDING PONDS 895,000.00$                                         
6 IRRIGATION PUMP STATION 263,000.00$                                         
7 SPRAY DISTRIBUTION SYSTEM 425,000.00$                                         
8 SITE SERVICES 1,527,000.00$                                      
9 DREDGING AND DISPOSAL 750,000.00$                                         
10 MOBILIZATION AND DEMOBILIZATION (5%) 368,000.00$                                         

7,728,000.00$                                      

SUBTOTAL
1 HEADWORKS 474,000.00$                                         
2 BIOLAC SYSTEM AND BLOWERS 1,389,000.00$                                      
3 ALTERNATIVE SLUDGE PROCESSING 707,000.00$                                         
4 SITE SERVICES 520,000.00$                                         
5 DREDGING AND DISPOSAL 750,000.00$                                         
6 MOBILIZATION AND DEMOBILIZATION (5%) 192,000.00$                                         

4,032,000.00$                                      

COST SUMMARY SHEET - REDUCED SCOPE PROJECT
DESIGN PACKAGE

TOTAL

TOTAL

CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS
WASTEWATER TREATMENT PLANT IMPROVEMENTS

COST SUMMARY SHEET - TOTAL PROJECT
DESIGN PACKAGE

01.SUMMARY



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
HEADWORKS

EST. EST.
QTY. UNIT COST

Concrete 1 CY 700.00$        700.00$          
Grout 1 CY 500.00$        250.00$          
Painting and Coating 1 LS 10,000.00$ 10,000.00$
Furnish and Install Influent Screen 1 EA 188,500.00$ 188,500.00$
Furnish and Install Washer/Compactor 1 EA 100,100.00$ 100,100.00$
Furnish and Install Non-clog submersible pumps 3 EA 20,540.00$ 61,620.00$
Furnish and Install Lift crane 1 EA 10,000.00$ 10,000.00$
Furnish and Install 8" FLG Check Valve 2 EA 1,500.00$ 3,000.00$
Furnish and Install 8" Flow Meter 1 EA 5,000.00$ 5,000.00$
Connect with Influent Lift Station Control Panel (ILS-CP) 1 LS 3,000.00$ 3,000.00$
Install Influent Screenings Control Panel (IS-CP) 1 LS 3,000.00$ 3,000.00$
Repair/Fix Lights 1 LS 4,000.00$ 4,000.00$
Furnish and Install New VFD 1 EA 10,000.00$ 10,000.00$
VFD Air conditioning, dust control structure 1 LS 8,000.00$ 8,000.00$
Float Switches 1 LS 3,000.00$ 3,000.00$
Level Alarm 1 LS 2,000.00$ 2,000.00$

$412,170.00
$61,825.50

$473,995.50
$474,000.00

CONTINGENCY (15%)
TOTAL

TOTAL ESTIMATED COSTS

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT

JOB NO.: 6576
ESTIMATE BY:
DUDEK

SUBTOTAL

TOTALITEM DESCRIPTION

02.HEADWORKS



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
GRIT REMOVAL SYSTEM

EST. ESTIMATED
QTY. UNIT COST

Concrete Slab and Pedestal for Classifier 8 CY 700.00$         5,600.00$
Fill existing grit suction outlet with grout 1 CY 500.00$         500.00$          
Painting and Coating 1 LS 3,000.00$      3,000.00$
Furnish and install Pista Grit Removal System complete 1 EA 182,000.00$  182,000.00$
Furnish and Install 4" DI Pipe 20 LF 25.00$           500.00$          
Furnish and Install 4" FLG 90 Degree DI Bend 3 EA 300.00$         900.00$          
Drainage piping, classifier 30 LF 35.00$           1,050.00$

$193,550.00
$29,032.50

$222,582.50
$223,000.00

EST. ESTIMATED
QTY. UNIT COST

Painting and Coating 1 LS 7,000.00$      7,000.00$
Furnish and install Pista Grit Motor, pump, and classifier 1 EA 163,800.00$  163,800.00$
Furnish and Install 4" DI Pipe 10 LF 25.00$           250.00$          
Furnish and Install 4" FLG 90 Degree DI Bend 3 EA 300.00$         900.00$          
Drainage piping, classifier 20 LF 35.00$           700.00$          

$172,650.00
$25,897.50

$198,547.50
$199,000.00

ALTERNATIVE 2: EXISTING SYSTEM REHAB

ALTERNATIVE 1: TOP MOUNTED GRIT PUMP

TOTAL
TOTAL ESTIMATED COSTS

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT

JOB NO.: 6576

TOTALITEM DESCRIPTION

CONTINGENCY (15%)

ESTIMATE BY:
DUDEK

SUBTOTAL

ITEM DESCRIPTION UNIT TOTAL

SUBTOTAL
CONTINGENCY (15%)

TOTAL
TOTAL ESTIMATED COSTS

03.GRIT REM



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
BIOLAC SYSTEM AND BLOWERS

EST. ESTIMATED
QTY. UNIT COST

Earthwork 5,000 CY 8.00$             40,000.00$
Anchor Posts 20 EA 500.00$         10,000.00$
Concrete walls and slabs 400 CY 700.00$         280,000.00$
Grout for sludge piping 25 CY 500.00$         12,500.00$
Miscellaneous concrete 5 CY 700.00$         3,500.00$
Furnish and Install Prefabricated Building for blowers 550 SF 50.00$           27,500.00$
Biolac Equipment Including Blowers 1 LS 761,800.00$ 761,800.00$
Furnish and Install SST Air Header 14" 500 LS 60.00$           30,000.00$
Furnish and Install 8" DI Pipe 400 LF 45.00$           18,000.00$
Furnish and Install 6" x 4" FLG Eccentric Reducer 3 EA 300.00$         900.00$          
Furnish and Install 6" FLG Check Valves 3 EA 800.00$         2,400.00$
Furnish and Install 6" FLG Butterfly Valves 3 EA 700.00$         2,100.00$
Furnish and Install 6" FLG Pressure Relief Valve and Gauge 3 EA 800.00$         2,400.00$
Furnish and Install 6" FLG Dismantling Joint 3 EA 1,000.00$ 3,000.00$
HVAC for Blower Building 1 LS 8,000.00$ 8,000.00$
Blower Building Lighting and Receptacles 1 LS 6,000.00$ 6,000.00$

$1,208,100.00
$181,215.00

$1,389,315.00
$1,389,000.00

TOTAL
TOTAL ESTIMATED COSTS

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT

JOB NO.: 6576

UNITITEM DESCRIPTION

CONTINGENCY (15%)

ESTIMATE BY:
DUDEK

SUBTOTAL

04.BIOLAC + AERATION



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
SLUDGE DRYING BEDS

EST. ESTIMATED
QTY. UNIT COST

3/4" Crushed Rock 2,100 CY 45.00$           94,500.00$
Sand Bed 12" Thick 1,400 CY 45.00$           63,000.00$
Scarify and Compact sub-grade 48,000 SF 5.00$             240,000.00$
Wall Footings 200 CY 500.00$         100,000.00$
Drive Strips for sludge removal (6" thick x 2' wide) 200 CY 600.00$         120,000.00$
Furnish and Install 4" thick conc. splash pad & loader ramps 300 CY 400.00$         120,000.00$
Furnish and Install Concrete Sewer Cleanout 4 EA 2,000.00$ 8,000.00$
3' High CMU Wall (8" thick reinforced blocks) 5,520 SF 40.00$           220,800.00$
Furnish and Install 6" x 6" x 4" 45 Degree Wye 10 EA 550.00$         5,500.00$
Furnish and Install 4" PVC Perforated Underdrain 3,200 LF 45.00$           144,000.00$
Furnish and Install 4" 45 Degree Bend Push On 10 EA 125.00$         1,250.00$
Furnish and Install 4" PVC Pipe 420 LF 40.00$           16,800.00$
Furnish and Install 4" x 4" x 4" MJ Tee 10 EA 400.00$         4,000.00$
Furnish and Install 4" 90 Degree FLG Bend 10 EA 250.00$         2,500.00$
Furnish and Install 4" FLG Plug Valve 10 EA 700.00$         7,000.00$
Furnish and Install 4" FLG DI Spool 10 EA 400.00$         4,000.00$
Furnish and Install 4" 45 Degree Bend FLG 10 EA 225.00$         2,250.00$
Furnish and Install 4" 90 Degree Bend MJ 10 EA 200.00$         2,000.00$
Furnish and Install 4" x 4" x 4" FLG Tee 10 EA 450.00$         4,500.00$
Furnish and Install 6" MJ Plug Valve 2 EA 800.00$         1,600.00$
Furnish and Install 6" Pipe PVC 1,360 LF 50.00$           68,000.00$

$1,229,700.00
$184,455.00

$1,414,155.00
$1,414,000.00

ITEM DESCRIPTION

CONTINGENCY (15%)

DUDEK

TOTAL ESTIMATED COSTS

SUBTOTAL

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT UNIT

JOB NO.: 6576
ESTIMATE BY:

TOTAL

05.SLUDGE DRYING



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
EFFLUENT PIPELINE, HOLDING PONDS

EST. ESTIMATED
QTY. UNIT COST

HDPE Pipe 3,000 LF 120.00$         360,000.00$
Manholes/Vaults 3 EA 6,000.00$ 18,000.00$
Earthwork 50,000 CY 8.00$             400,000.00$

$778,000.00
$116,700.00
$894,700.00
$895,000.00

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT UNIT

JOB NO.: 6576

CONTINGENCY (15%)
TOTAL

TOTAL ESTIMATED COSTS

ITEM DESCRIPTION

SUBTOTAL

ESTIMATE BY:
DUDEK

06.EFF PIPE



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
IRRIGATION PUMP STATION

EST. ESTIMATED
QTY. UNIT COST

Furnish and Install Fencing 100 LF 75.00$           7,500.00$
Furnish and Install Prefabricated Building Controls & VFDs 400 SF 50.00$           20,000.00$
Furnish and Install Non-clog submersible pumps 3 LS 27,200.00$ 81,600.00$
Furnish and Install Pump lift crane 1 EA 20,000.00$ 20,000.00$
Furnish and Install Filters 3 EA 8,000.00$ 24,000.00$
Furnish and Install Pump Permanent Installation Kit 3 LS 2,000.00$ 6,000.00$
Furnish and Install Guide Rail 3 EA 2,000.00$ 6,000.00$
Furnish and Install Pump station Control Panel 1 LS 15,000.00$ 15,000.00$
Furnish and Install Pressure Sensor 3 EA 3,000.00$ 9,000.00$
Furnish and Install Install New VFD 3 EA 10,000.00$ 30,000.00$
Furnish and Install Alarm system, antenna 1 LS 10,000.00$ 10,000.00$

$229,100.00
$34,365.00

$263,465.00
$263,000.00

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT UNIT

JOB NO.: 6576

CONTINGENCY (15%)
TOTAL

TOTAL ESTIMATED COSTS

ITEM DESCRIPTION

SUBTOTAL

ESTIMATE BY:
DUDEK

07.IRR PS



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
SPRAY DISTRIBUTION SYSTEM

EST. ESTIMATED
QTY. UNIT COST

Aerate Ground to improve percolation 1 LS 20,000.00$ 20,000.00$
Gravel 68 CY 200.00$         13,600.00$
Concrete 68 CY 700.00$         47,600.00$
Furnish and Install Sprinkler Nozzles/Guns 34 EA 500.00$         17,000.00$
Furnish and Install 2" DI pipe 136 LF 15.00$           2,040.00$
Furnish and Install 3" HDPE pipe 9,000 LF 20.00$           180,000.00$
Furnish and Install 8" HDPE pipe 1,000 LF 35.00$           35,000.00$
Furnish and Install 8" Gate Valves Valves 20 EA 700.00$         14,000.00$
Furnish and Install Bollards 110 EA 300.00$         33,000.00$
Furnish and Install 8" Tees 6 EA 700.00$         4,200.00$
Furnish and Install 3" Tees 34 EA 100.00$         3,400.00$

$369,840.00
$55,476.00

$425,316.00
$425,000.00

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT UNIT

JOB NO.: 6576

CONTINGENCY (15%)
TOTAL

TOTAL ESTIMATED COSTS

ITEM DESCRIPTION

SUBTOTAL

ESTIMATE BY:
DUDEK

08.SRRAY DIST



PROJECT:
CITY OF GUADALUPE, DEPARTMENT OF PUBLIC WORKS COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENTS
AREA/PROCESS LOCATION:
SITE SERVICES

EST. ESTIMATED
QTY. UNIT COST

New Asphalt Concrete Paving (3" AC over 6" CAB) 82,000 SF 5.00$             410,000.00$
Demolition 1 LS 300,000.00$ 300,000.00$
Finish Grading 1 LS 15,000.00$ 15,000.00$
Misc. Earthwork 1 LS 10,000.00$ 10,000.00$
Erosion Control 1 LS 7,000.00$ 7,000.00$
Misc. Concrete 30 CY 700.00$         21,000.00$
Misc. Grout 30 CY 500.00$         15,000.00$
Furnish and Install 48" Diameter Sewer Manhole Complete 2 EA 6,500.00$ 13,000.00$
Painting and Coating of Fuel Tank 1 LS 25,000.00$ 25,000.00$
Fuel supply pump 1 LS 5,000.00$ 5,000.00$
Generator Enclosure 1 LS 8,000.00$ 8,000.00$
Plant Water pipe incl. fittings, install complete 4,100 LF 35.00$           143,500.00$
Plant Water Water Hose Station 10 EA 500.00$         5,000.00$
Furnish and Install 8" Drain Pipe PVC 1,000 LF 50.00$           50,000.00$
General Electrical (scope to develop) 1 LS 300,000.00$ 300,000.00$

$1,327,500.00
$199,125.00

$1,526,625.00
$1,527,000.00

EST. ESTIMATED
QTY. UNIT COST

Gravel Driveway 40,000 SF 1.50$             60,000.00$
Demolition 1 LS 10,000.00$ 10,000.00$
Finish Grading 1 LS 5,000.00$ 5,000.00$
Misc. Earthwork 1 LS 5,000.00$ 5,000.00$
Erosion Control 1 LS 4,000.00$ 4,000.00$
Misc. Concrete 7 CY 700.00$         4,900.00$
Misc. Grout 2 CY 500.00$         1,000.00$
Furnish and Install 48" Diameter Sewer Manhole Complete 1 EA 6,500.00$ 6,500.00$
Plant Water pipe incl. fittings, install complete 2,000 LF 35.00$           70,000.00$
Plant Water Water Hose Station 2 EA 500.00$         1,000.00$
Furnish and Install 8" Drain Pipe PVC 700 LF 50.00$           35,000.00$
General Electrical (scope to develop) 1 LS 250,000.00$  250,000.00$

$452,400.00
$67,860.00

$520,260.00
$520,000.00

ALTERNATIVE 2: REDUCED SCOPE PROJECT

CONTINGENCY (15%)
TOTAL

TOTAL ESTIMATED COSTS

ITEM DESCRIPTION UNIT UNIT

SUBTOTAL

TOTAL
TOTAL ESTIMATED COSTS

DATE: May 04, 2010

JOB STATUS: CONCEPTUAL DESIGN (TM1)

UNIT

JOB NO.: 6576

UNITITEM DESCRIPTION

CONTINGENCY (15%)

ESTIMATE BY:
DUDEK

SUBTOTAL

ALTERNATIVE 1: TOTAL REHABILITATION PROJECT

09.SITE WORK
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Appendix F 
Preliminary Process and Instrumentation Diagrams (P&IDs) 
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1 INTRODUCTION 

1.1 Background 

The City of Guadalupe, CA owns and operates the Guadalupe Wastewater Treatment Plant 
(WWTP) located at 5125 W. Main Street, Guadalupe, CA 93434 (Latitude N 3457.738, 
Longitude W 12035.451).  The City is required to operate their WWTP in compliance with the 
Waste Discharge Requirement (WDR) permit Order No. R3-2005-0015 as issued by the 
California Regional Water Quality Control Board (RWQCB), Central Coast Region.  The 
Guadalupe WWTP has had ongoing WDR violations of Biological Oxygen Demand (BOD) and 
Total Suspended Solids (TSS) levels since 2005.  Through Prop 50 grant funding, the City is 
financing improvements to the WWTP that will ensure the compliance with the WDR.   

1.2 Purpose of this Document 

The objective of the project is to renovate the existing Guadalupe WWTP to reliably treat the 
influent wastewater and consistently produce effluent compliant with the WDR permit.  
Technical Memorandum 1 (TM1) summarized the alternatives and provided recommendations 
to this end.  The outcome of that memorandum was a definition of the project scope that 
satisfies the project objective to gain reliable compliance to the requirements of the WDR 
within the grant funding limitations; those improvements were designated as Phase I.  The 
remaining improvements identified in TM1, while important for long-term reliability, were 
designated as Phase II and will be considered at a later date when supplemental funding can be 
secured. 

The purpose of this document, Technical Memorandum 2 – Basis of Design, is to present design 
criteria, confirm process selection, and highlight specific design details for Phase I.  Specifically, 
TM2 presents equipment sizing, plant layout, hydraulic design, process and equipment design 
criteria, equipment selection, and major systems plan for Final Design.  

TM2 is submitted as the final deliverable in the preliminary design development scope of work.  
Accompanying this memorandum are 30% design drawings, a preliminary list of project 
specifications, and preliminary cost estimate.  The accompanying documents are complimentary 
to this memorandum and reference is made to them throughout the following narrative.  
Following the City’s acceptance of the preliminary design conclusions, final construction 
documents will be prepared. 

1.3 Influent Wastewater Quality 

The design influent wastewater parameters are given in Table 1. 
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Table 1 - Influent Wastewater Characteristics 

Parameter Unit Value 
Biochemical Oxygen Demand (BOD-5) mg/L 300 
Total Suspended Solids (TSS) mg/L 300 
Total Kjeldahl Nitrogen (TKN) (assumed) mg/L 50 
Ammonia as Nitrogen (assumed) mg/L 35 
pH - 7.7 
Alkalinity (assumed) mg/L 410 

1.4 Effluent Wastewater Requirements 

The effluent discharge limitations in the WDR for the Guadalupe WWTP are given in Table 2. 

Table 2 - Effluent Wastewater Requirements1 

Constituent Units Monthly 
Average 

Daily 
Maximum 

Flow MGD 0.96 - 
Settleable Solids mL/L 0.2 0.5 
BOD, 5-Day mg/L 60 100 
Suspended Solids mg/L 60 100 
Total Dissolved Solids mg/L 1500 - 
Sodium mg/L 230 - 
Chloride mg/L 230 - 
pH Within the range 6.5 – 8.4 

1.5 Hydraulic Design Criteria 

The hydraulic design of the Guadalupe WWTP is based on the existing hydraulic profile and site 
topography.  Following the headworks, wastewater flows through each treatment process by 
gravity.  The wastewater flow rates are shown in Table 3. 

Table 3 – Wastewater Flow Rates 

Parameter Units Current2 WDR 
Limit Design 

Average Daily Flow (ADF) Rate mgd 0.60 0.96 0.96 
Maximum Daily Flow Rate mgd 1.04 - 1.663 
Peak Hour Flow (PHF) Rate4 mgd 1.92 - 2.88 
Minimum Daily Flow Rate5 mgd 0.18 - 0.48 

                                            
1 WDR permit as issued by the California RWQCB, Central Coast Region, as Order No. R3-2005-0015, pg 4 
2 Average and maximum daily flow rates were determined from monthly monitoring reports, Jan 2004 – Dec 2009.  

Monthly reports are based on daily flow measurements taken at approximately 10:00 AM each day.  Diurnal flow 
data is not available. 

3 Assumed same correlation between average daily flow and maximum daily flow observed at current flow 
conditions. 

4 Peaking factor determined from Recommended Standards for Wastewater Facilities, 2004 edition. 
5 Value assumed due to lack of flow data; minimum flow rate equal to 30% of average flow rate, Wastewater 

Engineering, Metcalf & Eddy, third edition. 
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The existing hydraulic structures and piping are sized appropriately to handle design peak 
hourly flows and do not require upsizing.  The return flow rates from the filtrate of the 
screenings, grit, and sludge dewatering systems will be assumed to be negligible.  The existing 
and proposed hydraulic profiles are shown in Drawing G-3.  The individual hydraulic design of 
each unit process is presented in Section 4 of this document. 

2 SITE DEVELOPMENT 

2.1 Layout of Facilities 

With the intent to maximize existing plant infrastructure, most of the proposed improvements 
will be implemented with only minor changes to the existing plant layout.  Facility upgrades will 
be the result of rehabilitating or upgrading existing systems and structures.  The only new 
process unit at the facility is the new sludge handling facilities which will be constructed near 
the existing sludge drying beds on the west end of the plant near the WWTP entrance. 

AIPS Pond 3 will be converted to the Biolac® treatment system.  Ponds 2 and 4 will provide up 
to 8.8 million gallons of effluent storage.  Pond 1 can be used either to store 3.3 million gallons 
of effluent or sludge during emergency conditions.  The proposed layout is shown in Drawing 
C-4. 

2.2 Facility Improvement Phasing 

TM1 – Conceptual Design Report provided a detailed investigation and needs assessment for 
the existing facility recommending a comprehensive overhaul of the facility to modernize and 
improve reliability.  Given the project funding constraints, the identified improvements were 
prioritized to maximize value of the available funding.  TM1 recommended Near Term Project 
improvements hereinafter referred to as Phase 1 Improvements to best address project 
objectives relative to delivering a facility that can consistently maintain WDR compliance.  The 
remaining facility needs identified in TM1 are considered Phase 2 improvements.  Expansion or 
upgrades to produce recycled water have been considered in preliminary design development 
and are summarized in Future Improvements.  

Descriptions of Phase 1 Improvements, Phase 2 Improvements, and Future Improvements are 
presented in the following sections.  Only Phase 1 Improvements for which funding is 
immediately available will be implemented at this time.  The City is investigating supplemental 
funding sources that may facilitate implementation of Phase 2 Improvements.  Future 
Improvements should be considered when market analysis justifies the expenditures.   

2.3 Phase 1 Improvements 

The WWTP planned improvements for Phase I (current project) are:  

� Headworks 

o Replace the comminutor with one mechanically cleaned bar screen and a 
washer/compactor system, retain existing manually cleaned bar rack. 

o Replace submersible pumps, mounting system, and install new water level sensors. 
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o Replace necessary valves, piping, and repaint influent piping manifold. 

o New VFD, air conditioning, dust control, and enclosure. 

� Grit Removal System upgrade 

o Installation of a new propeller drive system and top-mounted grit pump in existing 
structure. 

o Installation of new grit classifier. 

o Installation of new grit piping.  

o Will be bid as an alternate. 

� AIPS pond conversion to Biolac® system 

o Reshaping of Pond No. 3 and installation of diffusers and the  

o Construction of two integral clarifiers. 

o New aeration blowers and enclosure. 

o Installation of necessary pipe work. 

� Sludge Handling Facilities 

o Waste activated sludge (WAS) pumps. 

o New sludge dewatering screw press system. 

o Installation of necessary pipe work. 

� Site Services 

o Extension of sewer, water, and electrical lines and facilities as necessary.   

o Gravel road from Main Street to the plant. 

The proposed process flow diagram is shown in Drawing G-4.  The above mentioned 
improvements are described in details In Section 4 Design Packages. 

2.4 Phase II Improvements 

The remainder of the project as defined in TM 1 as Phase II shall be built at a latter date and 
comprises of the following scope of work: 

� Effluent Pipe and Holding Ponds 

o Install piping system to directly connect plant effluent to storage ponds 

o Restore the eroded holding ponds 

o Refurbish the equalization between three holding ponds 

� Irrigation Pump Station 

o Replace existing three submersible pumps and filters 

o New electrical building and equipment, and telemetry to plant 
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o New pump crane 

o New fencing around pump station 

� Spray Distribution System  

o Aeration of pasture 

o New Sprinkler system 

o New underground laterals and isolation valves 

� Site Services such as demolition and removal of existing debris from the plant, enhanced 
electrical and instrumentation, SCADA, security systems, paved road to the facility. 

2.5 Future Improvements 

The current design is limited to the WDR prescribed limits for flow and effluent quality.  
However, there is sufficient space available for future expansion.  Based on the population 
projections, the hydraulic capacity of 0.96 MGD will sustain to 2031.  After that, the plant may 
need capacity upgrades and a parallel reactor basin could be built similar to proposed design 
mirrored on Pond 1. 

With recycled water gaining acceptance in California, this plant will also be well suited for a 
future upgrade to meet the criteria for reuse.  For that, the plant will require upgrade to 
tertiary treatment, followed by disinfection processes.  The plant upgrades for water reuse 
would involve the following: 

� Change of operation of the Biolac® pond to alternate aeration to achieve alternate 
anoxic and oxic zones to enable tertiary treatment and production of higher quality 
effluent.  

� Effluent could then be filtered through an acceptable Title 22-approved filtration 
technology such as a granular media filtration, or a cloth filter; and then disinfected by 
ultraviolet (UV) light or chlorine to meet the required pathogen inactivation.  

3 PROCESS SELECTION 

3.1 Problems at the Existing Plant 

The Guadalupe WWTP effluent has regularly exhibited TSS and BOD levels resulting in 
violations of the City’s WDR.  The following problems identified during site visits in July and 
August 2010 are presumably contributing factors to the plant’s performance issues: 

� Headworks Deficiencies – Excess rags and floating debris has accumulated in the first 
two AIPS ponds (1 and 2) due to the mechanical deficiencies in headworks facility.  Rags 
and debris that was not removed at the headworks were found to clog the AIPS surface 
aerators and render them inoperable.  Rags also contribute to nuisance conditions 
leading to odor emissions from the plant. 
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� Inoperable Grit Removal System – The grit removal system is not operating which may 
be causing a decrease in treatment capacity due to grit accumulation in the AIPS ponds 
(See TM1 for details). 

� Algae Growth – Substantial growth of green and blue-green algae has occurred in all the 
AIPS ponds and final effluent with particularly high growth in the final ponds (AIPS Ponds 
3 and 4).  This is due in part to extended hydraulic retention times in the final ponds. 

� Blue-green algae (BGA) – BGA is not actually algae, but a primitive bacterial form that 
looks like algae and is often confused with the appearance of sludge.  Its significance is 
that it creates nuisance conditions of high TSS, foul odors and toxicity to preferred life 
forms.  The presence of BGA indicates a shallow oxic layer and thus poor circulation of 
water in the ponds and poor aeration.  This can result in less treatment of soluble BOD 
and the potential for significant odor generation.  Unfortunately, improving circulation 
and aeration to the necessary level cannot be performed economically or effectively 
with the current surface aerators.   

� Aerators – Some of the AIPS surface aerators appear to be out of service due to 
damage to the gear drives.  The aerators are reportedly obsolete and new gear drives 
would have to be fabricated. 

� Aeration Strategy – The AIPS aerators are controlled by signals from DO sensors in the 
ponds whereby a low DO signal calls for the aerators to activate and a high DO signal 
deactivates the aerators.  Theoretically, DO is decreased by biological demand 
associated with bacterial activity on influent BOD and supplementary aeration is needed 
to provide sufficient oxygen for BOD stabilization.  The current operations strategy of 
the system generates more algae than appropriate, which is measured as TSS and BOD 
in the effluent.  Furthermore, the current DO operating range is lower than typical 
AIPS. 

� Recirculation – The AIPS recirculation pumps transfer water from ponds 3 and 4 to 
ponds 1 and 2 and are set to run for a short period of time each morning before 
daylight.  Lower DO levels occur in AIPS during unlit periods of the day such as early 
morning.  Therefore, water with low DO levels is currently being returned to the 
beginning of the AIPS.  Recirculation is typically performed during daylight which 
reduces aerator demand.  

� Outlet Depths – The outlets for AIPS Ponds 1 and 2 are at a depth which is likely 
drawing water that is less treated and containing higher levels of CO2.  Drawing effluent 
with these characteristics from Ponds 1 and 2 will increase algae growth in the ponds 3 
and 4.  

3.2 Intermediate Solutions 

While various immediate and intermediate operation modifications have been discussed and are 
being implemented, the long-term corrective action as recommended in TM1 is conversion of 
the AIPS ponds to the extended aeration process defined as Biolac®.   
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Immediate and intermediate measures for City consideration include the following: 

� Sampling and Monitoring – Focused sampling and monitoring of influent and effluent with 
regular measurements of BOD, total suspended solids, pH, TKN, nitrite-N, turbidity, 
and microscopic exam at each pond.  This will help characterize the conditions and 
performance of the ponds and will serve as a basis for adjusting and evaluating the 
effectiveness of various recommendations and decisions until the full-scale plant is 
constructed. 

� Headworks Optimization – Optimal grit and rag removal should be a very high priority 
for the current plant operations. 

� Pond 3 Bypass – Redirect effluent from Pond 1 to Pond 4 so that Pond 3 is bypassed.  
This will reduce the hydraulic retention time in the final Pond which will aid in reducing 
algae production and TSS and BOD levels. 

� Improve Circulation and Aeration – To improve circulation and aeration within the 
ponds, it is recommended that a different type of aerator such as a SolarBee® be 
installed.  These are not mechanical aerators, but provide oxidation by circulating 
oxygen generated by a limited growth of algae to a deeper zone of the pond.  The unit is 
sized and adjusted to prevent scouring and oxidation of the anaerobic sludge zones.  
The oxygen circulated from the surface stimulates and supports bacterial growth, which 
competes for nutrients needed by algae, thus limiting algal growth.  In addition, the 
circulation of oxygen breaks the life cycle needed by BGA and prevents its growth.  
These circulators also provide a defined zone for sludge digestion, optimizing sludge 
reduction. 

� Increase DO – The DO set points for the aerators should be increased and the 
recirculation pumps should be run during daylight and for longer periods of time.  

� The outlets for Ponds 1 and 2 should be adjusted so that effluent is drawn from water 
depth with less CO2 and improved treatment.  

� Bio-Augmentation of sludge digestion by artificially increasing the population of 
aggressive bacteria that digests the sludge.  Sludge digestion requires specific conditions 
for anaerobic digestion.  These conditions determine the natural population of bacteria 
that decompose and reduce the sludge mass.  The major benefit to systems such as this 
plant is the reduction of sludge mass to avoid dredging and hauling costs in near future.  
The goal would be to reduce the existing sludge volume to avoid treatment impacts on 
the ponds and to minimize future cost of sludge removal and disposal.  It is common for 
this approach to reduce sludge volume by 30-50% within a few months. 

3.3 Recommended Long-term Solution 

While the intermediate steps mentioned above may alleviate the compliance problems for the 
time being, it cannot be guaranteed to meet the WDR requirements in the long-term.  This 
plant requires adequate preliminary and secondary treatment process that can reduce 
wastewater organic matter, and the accompanying biological oxygen demand (BOD) and total 
suspended solids (TSS). 
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Secondary treatment systems are characterized according to where the process biomass is 
located.  Fixed film systems are processes where the biomass grows on media and the 
wastewater flows over the media.  Trickling filters and rotating biological contactors (RBCs) are 
examples of fixed-film systems.  Suspended growth systems are processes where the raw 
wastewater is mixed into the biomass slurry, called mixed liquor.  Activated sludge systems are 
the most common example of a suspended growth system.  Activated sludge systems can be 
characterized as “conventional treatment” utilizing primary clarification and anaerobic digestion 
or “extended aeration” in which all incoming waste load is treated in aeration tanks.  Extended 
aeration facilities are simpler and are typically implemented for smaller facilities where space is 
less of a concern and a less complex operation is preferred. 

Extended aeration, an activated sludge suspended growth secondary treatment process is 
considered the most feasible for the Guadalupe WWTP given the incoming wastewater 
characteristics, flowrate, and WDR limitations.  The extended aeration processes exhibit a 
relatively long sludge age, usually greater than 20 days, thereby producing a stabilized sludge 
waste stream.  Numerous extended aeration technologies are available, but not all are 
considered viable for this facility.  Extended aeration alternatives feasible for the Guadalupe 
WWTP site have been identified considering the existing land area, the ease of operations and 
maintenance, the use of existing infrastructure, and capital costs.  Process technologies that 
meet these basic criteria include: 

� Oxidation ditches  

� AeroMod SEQUOX® 

� Biolac®  

A description of each of these processes follows, with the summary of the evaluation of each 
type of treatment system. 

OXIDATION DITCH An oxidation ditch is an extended aeration activated sludge biological 
treatment process that employs a long solids retention time (SRT) to stabilize the wastewater.  
Oxidation ditches are typically arranged in a single or multi-channel configuration within a ring, 
oval or horseshoe-shaped basin.  Surface aerators provide motive force for mixing/circulation, 
oxygen transfer, and aeration.  The oxidation ditch is usually preceded by conventional 
headworks (e.g. bar screens and grit removal).  After passing through the headworks, the 
wastewater flow enters the oxidation ditch where it is mixed with return sludge from the 
secondary clarifier and then aerated.  

Surface aerators impart dissolved oxygen via surface agitation to promote microbial growth 
while circulating the mixed liquor.  Automated control of DO concentrations is available on 
some proprietary systems to minimize power requirements and provide process control.  The 
design SRT for oxidation ditches is typically long enough that complete biological nitrification 
will occur.  Because nitrification will occur in a properly aerated oxidation ditch, the process 
can incorporate unaerated sections that serve as anoxic zones to provide effective 
denitrification.  To encourage biological phosphorus removal, an anaerobic tank can be added 
upstream of the oxidation ditch as the contact point where the wastewater will first contact 
the mixed liquor.  It is important that nitrate concentrations be minimized in the biological 
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design to ensure that the anaerobic zone will properly function.  The treated effluent from the 
oxidation ditch is separated from the solids by sedimentation in a secondary clarifier. 

Infrastructure for a typical oxidation ditch of this capacity would consist of cast-in-place 
concrete tanks for the oxidation ditch and secondary clarifiers.  The oxidation ditch volume is 
approximately equal to the treatment capacity to yield a 24-hour hydraulic retention time.  
Circular secondary clarifiers are commonly employed for solids separation.  Surface aerators 
including vertical turbine mixers or brush rotors are installed at specific points along the 
oxidation ditch configuration.  Circular secondary clarifiers require rotating sludge collectors 
and substantial return activated sludge (RAS) pumps are necessary with pumping capacity of up 
to 150% of influent flow.  Waste sludge pumps are also required to remove sludge from the 
system for further processing or dewatering.  The feasibility of a oxidation ditch is summarized 
in Table 4. 

Table 4 – Oxidation Ditch Feasibility Evaluation Summary 

Advantages Disadvantages 

� Optimal performance can be achieved with low 
operational requirements  

� Operation and maintenance costs are low 
compared to conventional biological treatment 
processes 

� Constant water level and continuous discharge 
improves reliability and performance with low 
weir overflow rates thereby alleviating periodic 
effluent surges experienced in other biological 
processes  

� Long hydraulic retention time minimize the impact 
of shock loading or hydraulic surges  

� Less sludge is produced than conventional 
biological treatment processes due to extended 
biological activity during the activated sludge 
process  

� Biological nutrient removal can be cost effectively 
incorporated to design 

� Footprint of the oxidation ditch is larger than 
other activated sludge processes due to the long 
SRT/HRT requirements for extended aeration. 

� Large concrete volumes required to construct 
process tanks compared to other activated sludge 
processes, which increases capital costs 

� Surface aerators provide lower oxygen transfer 
efficiencies compared to fine bubble diffusers 
resulting in higher electrical operating costs 

� If nutrient removal is not included in design, 
substantial total nitrogen can be expected in the 
effluent which is receiving significant attention 
from Regional Boards throughout the State.  
Incorporating nutrient removal adds capital costs 
which are partially offset by improved operational 
performance. 

� Separated tanks (i.e. oxidation ditches and 
clarifiers) necessitate substantial mechanical sludge 
recycle pumping adding significant capital and 
operating costs. 

AEROMOD SEQUOX® - The SEQUOX® is an extended aeration process with equipment 
and tankage configuration patented by Aeromod.  The process begins by combining wastewater 
with return activated sludge (RAS) from the clarifiers in a selector tank.  The flow then enters 
the continuously aerated first stage aeration basins, which provide sufficient hydraulic retention 
time (HRT) to achieve substantial BOD removal and nitrification.  After this step, the mixed 
liquor flows into the second stage, which includes two parallel reactors where aeration is 
sequenced on and off between tanks on a programmable cycle.  This cycling achieves 
denitrification by forcing aerobic/anoxic conditions.  Nitrification occurs when a tank is 
receiving air (aerobic) and denitrification occurs when the air is shutoff and the tank becomes 
anoxic.  Both the anoxic and aerobic conditions provide additional BOD removal.  The effluent 
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from the second stage aeration tanks enters the integral clarifiers where the biomass settles 
and is returned to the selector tank.  The clarifier effluent is withdrawn and discharged from 
the system.  Periodically, solids sent from the first stage aeration nitrification tank to the 
aerobic digesters.  The supernatant from the digesters is decanted into the second stage 
aeration tanks by a fixed overflow weir and the solids are removed for disposal. 

Infrastructure for a typical Aeromod plant of this capacity would include a strategically sized, 
but even number of process trains, configured by rectangular cast-in-place concrete tanks.  The 
process compartments are achieved with internal concrete partition walls.  Aeration is 
delivered with blowers and submerged fine bubble diffusers.  Hydraulic movement is achieved 
with air lift pumps facilitated by common water levels and close proximity of process tank 
compartments.  The feasibility of the Aeromod SEQUOX® system is summarized in Table 5. 

Table 5 – Aeromod SEQUOX® Feasibility Evaluation Summary 

Advantages Disadvantages 

� Similar to oxidation ditch relative to advantages 
attributed to process reliability of extended 
aeration plants 

� Selector to encourage proper biological 
flocculation 

� Process control is achieved by sequencing the air 
addition with simple timer logic.  Process control 
can be automated by manufacturer’s control 
system 

� Combines the secondary process with some flow 
equalization, solids digestion, and clarification into 
common-wall structure 

� Nitrogen removal is incorporated into the design 
and it is possible to incorporate phosphorus 
removal 

� Given configuration of process tank 
compartments, air lift transfer pumps eliminate the 
need for mechanical return sludge pumping. 

� Modular design is readily expandable, if site is 
properly planned. 

� Although common wall construction reduces the 
footprint and concrete requirements relative to 
oxidation ditches, this process is still capital 
intensive with major concrete tankage required. 

� Manufacturer dictates nutrient removal process 
capabilities 

� Compact, rectangular clarifiers are susceptible to 
solid-liquid separation difficulties 

BIOLAC® The Biolac® system is a patented extended aeration activated sludge process that 
uses a fully-mixed treatment tank concept similar to an oxidation ditch, but utilizing a more 
adaptable pond system configuration (Figure 9).  Typical process flow incorporates conventional 
headworks (screenings and grit removal) from which the raw wastewater flows into the 
Biolac® system.  The Biolac® system consists of a large pond with an efficient aeration/mixing 
system consisting of aeration blowers and submerged flexible-hose diffusers called aeration 
chains.  Varying levels of control functionality are available from Parkson and a simple control 
upgrade to the system can provide alternating oxic and anoxic zones for biological nutrient 
removal.  Mixed liquor is eventually discharged at the end of the pond into an integral clarifier 
that incorporates a sludge removal system on the bottom and a scum removal system at the 



City of Guadalupe, Department of Public Works TM 2 – Basis of Design 

DUDEK  Wastewater Treatment Plant Improvement Project 14 

surface.  Return activated sludge is withdrawn from the bottom of the clarifier with airlift 
pumps and is returned to the beginning of the pond with the raw wastewater. 

Large ponds are used in the treatment process, which allows for operation at long solids 
retention times (SRT) of 30 – 70 days, compared with 15 – 25 days for other extended aeration 
activated sludge processes to ensure complete oxidation of BOD and ammonia.  The large 
amount of biomass in the system permits reliable treatment of widely varying loads with only 
minor operational impacts.  The long SRT creates stable sludge that allows sludge wasting to 
non-aerated sludge holding ponds or directly to dewatering facilities.  The manufacturer reports 
effluent BOD levels of less than 10 mg/L and complete nitrification (ammonia less than 1 mg/L).  

Infrastructure for a typical Biolac pond includes sloped-side earthen basin lined with either a 
geomembrane liner (i.e. HDPE) or concrete.  Secondary clarifiers can be configured either with 
integral rectangular tanks at the outlet end of the basins (referred to as Biolac-R®) or separate 
secondary clarifiers (referred to as Biolac-SS®), depending on the plant space constraints.  Air 
is provided to the reactor basin for aeration and mixing via aeration blowers and submerged 
diffuser chains.  Return of waste activated sludge is achieved with air lift transfer pumps 
alleviating the need for mechanical sludge return pumping.  The feasibility of the Biolac® system 
is summarized in Table 6. 

Table 6 – Biolac® Feasibility Evaluation Summary 

Advantages Disadvantages 

� Low-loaded (Low F:M) extended aeration 
activated sludge technology 

� High oxygen transfer efficiency delivery system 

� Exceptional mixing from controlled aeration chain 
movement with little energy input 

� Simple system construction that could incorporate 
existing pond structure at the plant.  Only minimal 
concrete structures required for clarifiers. 

� Floating air lines and diffusers – do not require 
anchoring so no pond penetrations 

� Very stable – can handle variable flows and loading 
easily because of the high SRT and low F/M ratio 

� Provides biological nutrient removal 

� Larger footprint because of high SRT (40 – 60 
days) – not an issue for Guadalupe WWTP since 
pond infrastructure is existing at the site. 

As already mentioned in TM 1, Biolac® has been selected as the best-fit long-term solution for 
reliable and consistent WDR compliance.  The smallest pond, Pond 3 will be converted to a 
Biolac® pond for treatment of the design flows and integral clarifiers constructed on the north 
bank of the basin.  Because only one small pond is necessary for treatment with the Biolac® 
process, the other three ponds will remain available for other uses such as effluent wet weather 
storage. 
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4 DESIGN PACKAGES 

4.1 Headworks 

4.1.1 Mechanical 

The headworks mechanical layout is shown in Drawings M-1 and M-2.  Please refer to details of 
existing facility and alternative analysis in Sections 4.1.1 and 6.1 in TM1. 

4.1.1.1 Bar Screens 

The existing comminutor will be replaced with a mechanically cleaned bar screen, while 
retaining the manual bar rack as a stand-by option.  The rake mechanism will transport the 
screenings out of the headworks pit on to the ground level into a washer/compactor.  Design 
data for the screen is presented in Table 7. 

Table 7 - Mechanically Cleaned Bar Screen 

Parameter Units Value 
Number of Screens no 1 
Type - Multiple Rake 
Bar Spacing mm 6 
Channel Width ft 2.5 
Channel Depth ft 2.8 
Inclination from horizontal deg 75 (minimum) 
Discharge height ft 24 
Motor Size HP 5 (maximum) 
Material - 304 Stainless Steel 
Vendors - Huber, Vulcan, Duperon, Headworks 

4.1.1.2 Washer/Compactor 

The screenings will discharge into a washer/compactor which will be mounted on top of the 
wall between the wet well and headworks pit.  Filtrate from the washer/compacter will be 
discharged to the influent pump station wet well.  Screenings will be washed, dewatered, and 
then collected in waste bins for disposal. 

Design data for the washer/compacter is presented in Table 8. 
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Table 8 - Screenings Washer/Compacter 

Parameter Units Value 
Number of washer/compacters no 1 
Screenings capture rate at design ADF (Q = 0.96 mgd)6 CF/d 12.5 
Screenings capacity of washer compactor CF/hr 70 
Minimum percent dry solids of compacted screenings % 45 
Number of storage containers no 2 (1 in use, 1 standby) 
Motor Size HP 4 (maximum) 
Material - 304 Stainless Steel 
Vendors - Huber, Vulcan, Duperon, Headworks 

4.1.1.3 Influent Pump Station 

The existing pumps, vertical discharge piping segments, base discharge elbows and guide rail 
system, and two (2) check valves will be replaced.  The existing ductile iron force main and 
manifold piping will remain in place.  The replacement pumps will have the characteristics 
shown in Table 9. 

Table 9 - Influent Pumps 

 Parameter Units Value 
Type - Submersible Solids Handling Non-Clog 
Number of pumps no 3 (Lead, Lag, Standby) 
Suction inlet diameter in 6 
Discharge flange diameter in 6 
Nominal motor speed rpm 1200 
Impeller diameter in 11.625 
Motor size HP 20 (maximum) 
Material - Cast Iron Impeller and Volute 
Vendors - Flygt, Yeomans, Cornell 

4.1.2 Civil and Structural 

The asphalt driveways which access the headworks are in satisfactory condition and size and do 
not require repair or widening.  One hose station is located in the southeast corner of the 
headworks pit, which is adequate for servicing the screen, washer/compactor and pump station.  
A water line will be extended to the washer/compacter for washing the screenings. 

The bar screen will be anchored to the top of channel and top of the wall between the 
headworks pit and wet well.  The washer/compacter will be installed on a metal bracket 
mounted on top of the same wall.  A metal platform will be constructed to access the bar 
screen motor and chain tension adjustment assembly.  This platform will require new handrails 
as well as modifications to the existing handrails around the headworks.  Minor concrete 
channel modifications will be needed to install the bar screen.   

                                            
6 Values for 0.25 inch bar spacing extrapolated from figure 9-4 of Metcalf & Eddy, 3rd ed, pg 453  
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Foot-mounted base discharge elbows will be anchored to the wet well floor to securely hold 
the pumps in place.  The guide rail system will be clamped to the eight-inch discharge piping.  
The existing grating above each wet well will be modified with a hinge to allow easy removal of 
the pumps.  

4.1.3 Electrical and Control 

Electrical upgrades will include replacing light fixtures, installing new control panels for the bar 
screen and washer/compacter, and providing power to the new equipment.  One Variable 
Frequency Drive (VFD) will be installed to match the two existing VFDs installed in 2008.  New 
level sensing devices will be installed.  The existing MCC NEMA 3R enclosure for the VFDs will 
be replaced with a new air-conditioned and gasketed enclosure, which will match the existing 
footprint. 

4.1.3.1 Bar Screen and Washer Compacter 

The bar screen and washer/compacter will be controlled by a common Programmable Logic 
Controller (PLC) and a local control station.  The PLC and local control station will be installed 
next to the bar screen and will allow the bar screen to be changed between manual and 
automatic controls. 

When the local control station is in the AUTO position, the bar screen shall be controlled by 
upstream and downstream ultrasonic water level sensors.  Screen operation shall be started 
when the water level sensors monitor a certain water level difference, when the float switch 
senses high water level, or when a certain time has passed since the last operation of the 
screen.  Screen operation is stopped with an adjustable delay time after the water difference is 
below a certain value and after the float switch ceases to indicate high water alarm, or after a 
certain run time has expired (if operation was started by timer).  When the local control 
station is in the HAND position the operator shall be able to run the rake assembly or the 
screenings washer by pushing the respective FORWARD or REVERSE tip button.  

A proximity switch will be furnished on the screen to detect a stand-still of the motor shaft 
while the motor is running forward.  In this situation, the motor direction is automatically 
reversed for a PLC adjustable period of time.  Then the motor direction and rake movement is 
reversed again to forward movement.  If the shaft stalls again during the forward movement, 
return is repeated one more time.  If the shaft stalls a third time, the screen shut-off alarm is 
rendered.  Resetting the bar screen is manually performed after correction of any cause for the 
alarm. 

The washer/compacter shall be cycled on and off by remote control signals from the PLC.  The 
washing press shall be cycled by a screen cycle counter generated from the bar screen.  The 
washer/compacter can be run automatically or manually in forward and reverse. 

4.1.3.2 Influent Pumps 

Each pump will be controlled automatically by the existing controller.  The existing control 
system will need to be slightly modified to incorporate the new water level sensors and 
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adjusted water surface elevations.  During normal operation, the wet well level will operate in 
the variable speed zone and the pump speeds will be adjusted using variable frequency drives 
(VFD) based on the measured water levels.  The variable speed zone is between HHWL and 
LWL.  The controller operation will be based on the functions shown in Table 10.   

Table 10 - Wet Well Water Level Controls 

Water Level Sensor Type Function 
HHHWL Emergency Float Switch High water level alarm, all pumps full speed 
HHWL Pressure Transducer Both pumps on at full speed  
HWL Pressure Transducer Lead pump on at full speed 
LWL Pressure Transducer Lead pump at constant minimum speed, Lag pump off 
LLWL Pressure Transducer Lead pump off 
LLLWL Emergency Float Switch Low water alarm, all pumps off 

4.1.3.3 Flow Measurement 

Flow measurement will be accomplished by the City-installed Endress + Hauser Proline Promag 
10W electromagnetic flow meter.  The instantaneous flow rate is displayed on the digital 
screen at the flow meter.  It is recommended that a totalizer, chart recorder, or data logging 
system be installed prior to construction to obtain the diurnal curves for the influent flow rate. 

4.1.4 Hydraulics 

4.1.4.1 Wet Well 

To ensure that the bar screen channel maintains the desired velocities, the wet well water level 
will be designed to operate just below the bar screen channel invert elevation.  The minimum 
wet well level will be set above the invert elevation of the normally-open slide gate connecting 
the two wet wells to allow use of both wet well volumes simultaneously.  The minimum wet 
well water level will also provide enough submergence above the pump inlet elevation to 
prevent surface vortex.  The wet well water level data is presented in Table 11 and water level 
elevations are shown in Drawing M-2.   

Table 11 - Wet Well Water and Structure Elevations 

Parameter Units Value 
HHWL ft 52.12 
Depth of variable speed operating volume ft 1.00 
LWL ft 51.12 
Required wet well operating volume for low flow periods (pumps at minimum speed)7 gal 125 
Required wet well operating depth for low flow periods (pumps at minimum speed) ft 0.21 
Pumps off elevation (minimum wet well water level) ft 50.64 
Slide gate invert elevation ft 50.58 
Minimum submergence above base discharge elbow in 22 
Wet well invert elevation ft 48.50 

                                            
7 Based on a minimum flow rate of 250 gpm and two pumps switching off between starts with maximum 15 starts 

per hour for each pump. 
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4.1.4.2 Bar Screen Channel 

The headworks shall be designed so that the screen approach velocities will minimize grit 
deposition during low flows and reduce dislodging of screenings during high flows.  The water 
levels and head loss through the screen at various flow rates is presented in Table 12. 

Table 12 - Bar Screen Channel Depths 

Parameter Units Value 
Flow Regime - Current Design (WDR Limit) Design Peak Hour 
Flow Rate mgd 0.6 0.96 2.88 
Downstream water depth8 ft 0.22 0.29 0.56 
Downstream velocity fps 1.69 2.05 3.18 
Velocity through openings9 fps 2.93 3.45 5.03 
Upstream water depth ft 0.43 0.58 1.19 
Upstream velocity fps 0.87 1.02 1.49 
Head loss10 ft 0.17 0.24 0.51 
Change in depth ft 0.21 0.29 0.63 
Upstream Channel Freeboard ft 2.27 2.21 1.51 

4.1.4.3 Pump Station Force Main 

A summary of the force main data is presented in Table 13.  The operating points for the force 
main are shown in Table 14. 

Table 13 - Force Main Data 

Parameter Units Value 
Discharge Elevation (at grit chamber inlet) ft 76.57 
Minimum Static Head ft 24.55 
Maximum Static Head ft 26.10 
Discharge piping diameter in 8 
Force main piping diameter in 12 
Minimum Hazen-Williams coefficient - 120 

 

Table 14 - Influent Pump Station Operating Points 

Parameter Units Values 
Flow regime - Low Current ADF Current PHF Design ADF* Design PHF 
Influent Flow Rate mgd 0.3 0.6 1.92 0.96 2.88 
Number of Pumps no 3 Installed Units - Lead, Lag, Standby +, ++ 
Operating Flow Rate gpm 250 416 1333 667 2000 
Operating TDH ft 26.34 26.70 32.23 27.58 31.60 
* WDR Limit 
+ One unit required for flowrates up to 1,340 gpm (Approximate TDH = 32.5-ft) 
++ Two units required for flowrates up to 2,460 gpm (Approximate TDH = 35-ft) 

                                            
8 Water depth calculated at seven (7) feet upstream of wet well and is based on draw down curve calculations. 
9 Through velocities based on Vulcan VMR bar screen dimensions. 
10 Calculated using a 1.43 k factor, Manual of Practice, ACSE WEF, No. 8, Vol 1, pg 407, eq. 1. 
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4.2 Grit Removal System Upgrade 

4.2.1 Mechanical 

Drawing M-3 and M-4 illustrates the layout of the grit removal system components.  A new 
rotating propeller drive motor and shaft will extend down to the bottom sump with grit 
fluidizer vanes, which keep the grit fluidized.  A new top mounted Turbo Pista® Grit Pump will 
be installed with a suction line, which extends down inside the drive tube to the storage hopper 
bottom.  Having a vertical suction line will reduce the probability of plugging in the suction pipe.  
A new grit screw conveyor and classifier will also be installed at the west end of grit chamber 
and close to the grit pump, thus enabling the shortest and straightest possible grit discharge 
piping alignment. 

4.2.1.1 Rotating Propeller System 

A new rotating propeller system and drive motor with a full-length shaft and grit fluidizer vanes 
will be installed in the existing grit chamber structure.  Propeller system data is presented in 
Table 15. 

Table 15 - Grit Chamber Rotating Propeller System 

Parameter Units Value 
Number of grit chambers no 1 
Existing grit well diameter ft 3 
Existing grit well depth ft 5.9 
Existing vortex chamber diameter ft 8 
Existing vortex chamber depth ft 4.4 
Design capacity of grit chamber gpm 3007 
Propeller system rotational speed rpm 21 
Motor size HP 3/4 
Material - 304 Stainless Steel 
Vendors  Smith & Loveless 

4.2.1.2 Grit Pump and Piping 

A new top mounted grit pump and new grit piping will be installed to remove settled grit.  The 
pump will be installed with a vacuum priming system.  Grit pump and piping data is shown Table 
16. 
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Table 16 - Grit Pump and Piping 

Parameter Units Value 
Grit Pump 
Type of Pump - Centrifugal Recessed Impeller 
Number of Grit Pumps no 1 
Nominal Motor Speed rpm 1200 
Impeller Diameter in 9.5 
Motor Size HP 10 
Material - Ni-Hard Impeller and Volute 
Vendors - Smith & Loveless 
Grit Piping 
Diameter in 4 
Material - Ductile Iron 

4.2.1.3 Grit Classifier 

A new grit classifier system will be installed northwest of the grit chamber.  Drainage piping will 
be connected to the sewer lines approximately eight feet north of the grit chamber.  A 
concentrator will be installed above the classifier, which aids in dewatering and washing the grit 
by returning over 90% of the water and organics back to the headworks.  Grit classifier design 
data is presented in Table 17. 

Table 17 - Grit Concentrator, Classifier, and Drainage Piping 

Parameter Units Value 
Grit Concentrator 
Number of concentrators no 1 
Concentrator Capacity gpm 250 
Grit Classifier 
Number of classifiers no 1 
Grit capacity gpm 50 
Slope of screw conveyor deg 22 
Rotational speed of screw conveyor rpm 9 
Screw Diameter in 9 
Motor Size HP 1 
Material - Type 304 SS 
Vendors - Smith & Loveless 
Number of storage containers no 2 
Volume of each container CF 36 
Drainage Piping 
Diameter in 6 
Material - Ductile Iron 

4.2.2 Civil and Structural 

The asphalt driveway which accesses the grit chamber area is in sufficient condition and size and 
does not require repair or widening.  One hose station is located near the inlet piping which is 
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adequate for servicing the grit removal systems.  The existing grit pump and piping will need to 
be removed to allow installation of the new grit classifier. 

A concrete pad will be constructed for mounting the grit classifier.  A concrete pedestal will be 
constructed to mount a base bend for the drainage piping. 

4.2.3 Electrical and Control 

Electrical lines will be rerouted to provide service to the relocated grit removal system 
components.  The existing light fixtures are sufficient for nighttime operations and do not 
require improvements. 

The rotating propeller system, grit pump, grit classifier, and vacuum priming system will be 
controlled by a common control panel installed in an enclosure mounted next to the grit pump.  
The rotating propeller drive runs continuously but can be controlled by an On-Off selector 
switch.   

To control the operation of the grit pump, a manual Momentary-Off-Automatic selector switch 
shall be provided.  In the automatic position, control shall be by a time clock with manual 
selector switch to override the timer and initiate the pumping cycle.  A 24-hour, 96-position 
time clock will be provided.  The 24-hour timer contacts shall operate a 0-30-Minute Pump 
Timer (and a 0-30-Minute priming timer).  All timers will be provided within the control cabinet 
enclosure.  The grit classifier and pump turn on simultaneously and the classifier will continue 
running for 10 minutes after the pump stops.   

The vacuum priming system is comprised of a pneumatically controlled discharge pinch valve 
installed on the grit pump discharge piping, air compressor, vacuum pump, vacuum control 
solenoid valve, resonant frequency prime level sensor, heater, and a float-operated check valve.  
The operation of the vacuum priming system shall be tied into the pump cycle timer, so as to 
be fully automatic. 

4.2.4 Hydraulics 

As the wastewater flows through the vortex chamber a maximum head loss of ¼” will occur at 
peak flow conditions according to the Smith & Loveless.  Flow leaves the grit structure by 
freefalling into a vertical pipe set flush with the bottom of a rectangular concrete channel.   

The hydraulic conditions shown in Table 18 will occur in the grit pump system. 

Table 18 - Grit Piping Hydraulics 

Parameter Units Value 
Design flow rate of pump gpm 250 
Design Total Dynamic Head (TDH) ft 22.89 
Suction lift ft 10.53 
Pipe velocity fps 6.4 
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4.3 AIPS pond conversion to Biolac® system 

4.3.1 Process Design 

As discussed in TM 1 and Section 3 of this report, Pond 3 will be converted to a Biolac® pond.  
Wastewater will be delivered from the grit removal system directly to the Biolac® pond where 
mixing and aeration of the wastewater will be achieved by blowers and flexible diffusers 
assemblies.  Two integral concrete clarifiers will be constructed at one end of the pond to 
provide solids clarification.  Mixed liquor (ML) from the aeration pond will flow through orifices 
along the bottom of the concrete partition wall and into the two clarifiers.  Solids will flocculate 
and settle to the bottom of the clarifier while the clarified secondary effluent flows over the V-
notch weirs for effluent storage and disposal.  The activated sludge settled at the bottom of the 
clarifier will be airlifted to a trough, from where the sludge can be returned to the aeration 
basin or wasted.   

The complete Biolac® Treatment System sizing shown in Table 19 will provide the biological 
treatment conditions shown in Table 20.  The Biolac® system will be designed to meet possible 
future secondary effluent requirements of 30 mg/L BOD and TSS and in consideration of future 
tertiary treatment upgrades for Title 22 Recycled Water.  Please also refer to Section 6.3.2 in 
TM 1. 

Table 19 – Biolac® Sizing11 

Parameter Units Value 
Aeration Basin 
Width at grade ft 162 
Length at grade ft 164 
Side Water depth ft 11 
Slope ratio ft 2:1 
Width at bottom ft 106 
Length at bottom ft 136 
Basin volume MG 1.57 
Hydraulic retention time Day 1.57 
Freeboard ft 3 
Clarifiers 
Number of Clarifiers no 2 
Width at grade ft 24.32 
Length at grade ft 55 
Side water depth ft 17 
Side slope angle deg 50 
Rise rate per clarifier gpd/ft2 399 
Weir loading rate per clarifier gpd/ft 5,000 
Freeboard ft 3 
Sludge hopper depth ft 6 
Aeration 
Total air flow rate scfm 2658 

                                            
11 Sizing by Parkson 
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Table 20 - Biological Treatment Conditions12 

Parameter Units Value 
Aeration Basin Conditions 
MLSS in aeration basin mg/L 3189 
Food to Microorganism (F/M) ratio d-1 0.06 
Sludge Retention Time (SRT) days 69 
Activated Sludge 
Activated sludge concentration mg/L 6,378 
Return Activated Sludge (RAS) flow rate mgd 1.2 
Wasting rate lb/d 1,681 
Effluent Quality 
BOD5 (maximum) mg/L 12 
TSS (maximum) mg/L 15 

4.3.2 Mechanical 

4.3.2.1 Influent and Effluent Biolac® Piping 

The Biolac® influent piping will be 16” ductile iron pipe and will connect to the pipe following 
the existing splitter box as shown in Drawing C-4. 

The Biolac® effluent piping will be connected to the existing effluent manholes on the west side 
of the plant.  Bypass piping will be constructed to allow secondary effluent to flow to pond 4 
for additional effluent storage.  The existing AIPS piping and weirs will require minor 
modifications to allow stored effluent to flow from pond 4 to ponds 1 and 2. 

4.3.2.2 Aeration Equipment 

Aeration and mixing is accomplished through the use of Parkson BioFuser® fine bubble diffuser 
assembly and the Parkson BioFlex® floating air delivery pipes.  Air flow to each floating air 
delivery pipe will be supplied by the positive displacement aeration blowers.  Each floating air 
delivery pipe can be shut off by butterfly valves located above grade.  An aeration equipment 
summary is given in Table 21. 

                                            
12 Provided by Parkson 
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Table 21 - Aeration Equipment 

Parameter Units Value 
Diffuser Equipment 
Number of BioFuser® fine bubble diffuser assemblies no 117 
Air flow rate to each fine bubble diffuser assembly scfm 21 
Material of BioFuser® fine bubble diffuser assemblies - soft urethane 
Floating air delivery pipes 
Number of Parkson BioFlex® floating air delivery pipes no 9 
Air flow rate to each floating air delivery pipe scfm 273 
Material of Parkson BioFlex® floating air delivery pipes  Polyethylene 
Air Header Piping 
Pipe diameter in 12 
Material - Ductile Iron 
Blowers 
Number of blowers no 3 (2 Duty, 1 Standby) 
Design capacity of each blower scfm 1,600 
Design total dynamic head of each blower psig 5.82 
Nominal motor speed rpm 1800 
Motor Size HP 60 
Material - Cast Iron 
Vendors - Aerzen, Dresser Roots,  

4.3.2.3 Activated Sludge Piping 

The Biolac® clarifier utilizes a floating flocculating rake mechanism improves the distribution of 
the settled solids by traveling back and forth above the sludge hopper.  The settled solids 
(activated sludge) are collected by a stationary perforated suction manifold pipe laid along the 
hopper bottom.  Utilizing air from the blowers, sludge is pumped to a sludge trough using an air 
lift pump system.  The RAS pipeline is directly connected to the sludge trough and is routed to 
the aeration basin inlet zone.  A bypass connection will be installed in the RAS pipeline to allow 
the wastewater in the clarifier and basin to be drained and returned to the headworks.  WAS 
piping is connected between the sludge trough and WAS pump station.  Activated sludge piping 
data is presented in Table 22. 

Table 22 - Activated Sludge Piping 

Parameter Units Value 
Air lift pump pipe diameter in 10 
Air lift pump pipe material - Polyvinyl Chloride Schedule 40 
RAS pipe diameter in 16 
RAS pipe material - PVC 
WAS pipe diameter in 4 
WAS pipe material  PVC 

4.3.3 Civil and Structural 

To construct a Biolac® treatment system within the existing AIPS pond 3, the following 
earthwork will need to be accomplished: 
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� Remove digester pit internal earthen berm, 

� Reshape existing 3:1 side slopes to be 2:1, 

� Excavation for construction of clarifier. 

The Biolac® pond will produce excess fill which can be stockpiled onsite.  A summary of the 
earthwork volumes for converting AIPS Pond 3 into a Biolac® system is shown in Table 23. 

Table 23 - Pond 3 Earthwork Summary 

Parameter Units Value 
Internal earthen berm CY 1,400 (cut) 
Reshaping side slopes CY 1,200 (fill) 
Clarifier excavation CY 150 (cut) 
Total earthwork required CY 350 (waste) 

The existing geomembrane liner will be removed and a new 60 mil HDPE liner will be installed 
after the earthwork, pipe installation, and clarifier construction is completed.   

The aeration blowers will be housed in a prefabricated building mounted on a new concrete 
slab.  The clarifiers, partition wall, and sludge trough will be constructed of concrete.  Metal 
platforms and handrails will be installed at the clarifier.  The floating air delivery pipes will be 
secured to the top of the aeration basin with anchor posts. 

4.3.4 Electrical and Control 

Electrical work will consist of providing power for the blower building, rake mechanisms, DO 
sensor, and control panel.  A single light fixture south of proposed clarifier location is sufficient 
for night time operations. 

The control panel for the Biolac® system will be the supplier’s standard panel.  Several options 
are available for Biolac® control including adjustable speed blowers and the proprietary “Wave 
Oxidation” process for dissolved oxygen control and biological nutrient removal.  The effluent 
goals for the Guadalupe WWTP do not necessitate advanced control strategies and the basic 
control panel is proposed for this project, as described in the following discussion.  Preliminary 
calculations conclude that a single blower unit will satisfy mixing requirements and the second 
duty blower will only be required during periods of peak loading.  To minimize electrical system 
demands, a timer system will be employed to allow staging blowers on/off to match diurnal 
oxygen demands. 

The manufacturer-supplied control panel will be furnished with all blower control and 
monitoring equipment including full-voltage soft-starters, motor overload and temperature 
protection measures, and system control utilizing either relay-ladder logic or a programmable 
logic controller.  The control panel will be factory-tested and shipped to the site for integration 
by the Contractor’s electrician. 

To control the aeration blowers, HAND-OFF-AUTO selector switches are provided on the 
control panel.  The HAND position is to provide for manual operation of the blowers in the 
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event of processor and or panel view failure.  When in the AUTO position, the blowers can be 
operated on a Timer function to control aeration timing by controlling blowers according to an 
operator-adjustable schedule.  In the OFF position, the blowers are shut down. 

A dissolved oxygen (DO) probe will be provided to provide monitoring of the reactor basin for 
operational control.  The DO probe will not provide automatic control.  

The flocculating rakes are controlled by the manufacturer-supplied control panel.  Through a 
selector switch, the rakes can be run on a timer or manually.  Limit switches are used to change 
the motor direction or enable alarms. 

The sludge airlift utilizes compressed air from the aeration blowers.  The airlift will run 
continuously, but can be controlled by a manual valve at the clarifier.  The RAS will run 
continuously as long as the airlift is operating.  

4.3.5 Hydraulics 

Head loss through the aeration basin, clarifier and the partition wall orifices is negligible.  The 
water in the aeration basin and clarifier is set by the double sided vee-notch weir in each 
clarifier.  The preliminary sizing for the weir and launder is presented in Table 24. 

Table 24 - Effluent Weir and Trough Data13 

Parameter Units Value 
Trough 
Trough width in 18 
Trough depth in 12 
Water depth at peak flow in 10.15 
Weir 
V-notch weir angle deg 90 
V-notch spacing in 6 
Total weir length per clarifier ft 74 
Number of v-notches per clarifier no 146 
Flow to each weir at peak flow gpm 6.85 
Nappe height at peak flow in 1.55 

The activated sludge flows under gravity head and is returned to the influent zone of the 
aeration basin. 

4.4 Sludge Handling Facilities 

As stated in Technical Memorandum No. 1 (TM1), using conventional sand drying beds would 
require 48,000 square feet (SF) of drying area and would cost in excess of $1,400,000.  Three 
potential alternatives discussed in TM1 were mechanical dewatering equipment, vacuum 
assisted sludge drying beds (VASDB), and Quick Dry filter® beds.  A comparison of these 
alternatives is presented in Table 25. 

                                            
13 Sizing by Parkson 
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Table 25 - Sludge Dewatering Alternatives 

Parameter Value 
Type Screw press Quick-Dry Filter Bed VASDB 
Capital cost $391,000 $767,000 $661,000 
Typical labor requirement14 Low Medium Medium-Low 
Polymer injection system required yes Yes yes 
Required area footprint 500 SF 10000 SF 2000 SF 
Companies Huber, FKC, PWT F.D. Deskins Co. Inc. US Environmental 

The combination of lower capital cost, smaller footprint, and fewer required hours of labor, 
and at least three competitive vendors, substantiate the screw press as the preferred 
alternative. 

4.4.1 Mechanical 

Layouts of the WAS pump station and Screw Press are shown on Drawings M-9 and M-11 
respectively. 

4.4.1.1 WAS Pump Station 

Progressive cavity pumps will pump the WAS to the screw press facility at the required inlet 
pressure.  Connections for a future screw press will be incorporated into the piping.  Bypass 
connections points will be installed along the WAS force main to direct the WAS to Pond 1 or 
the existing drying beds in the event the screw press is in operable.  At the bypass connections, 
quick connect adapters will be installed to facilitate hose connection.  Once the screw press is 
operable, the stored sludge could be processed by the screw press during off cycle times.  
Temporary pumps could be used to pump the stored sludge to the screw press using the same 
bypass connections.  The WAS pumps and piping will have the characteristics shown in Table 
26. 

Table 26 - Sludge Feed Pumps and Piping 

Parameter Units Value 
Pumps 
Pump type - Progressive Cavity 
Number of pumps no 2 (1 Duty,1 Standby) 
Nominal Speed rpm 1,800 

Motor Size HP 3 

Material - Buna N rubber stator, tungsten carbide rotor 

Vendors - Seepex, Netzsch, Moyno 

Piping 
Diameter in 4 

Material - Ductile Iron 

                                            
14 Values are based on information obtained from telephone conversations with operators 
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4.4.1.2 Sludge Dewatering Screw Press 

Adjustments to the wasting rates of the Biolac® clarifier are handled by the screw press by 
adjusting the daily run times.  The screw press will be installed with an air compressor and a 
polymer injection system.  Design data for the screw press facility is presented in Table 27. 

Table 27 - Screw Press 

Parameter Units Value 
Percent dry solids of feed sludge % 0.64 
Run time at design capacity hrs/day 17 
Solids loading capacity lb/hr 100 
Sludge feed flow rate gpm 30.3 
Solids capture rate % 95 
Percent dry solids of effluent % 22 
Polymer usage lb/d 25 
Maximum screw speed rpm 1.9 
Screw diameter in 17.3 
Nominal motor speed rpm 1,800 
Motor size HP 2 
Material - Type 316SS 
Vendors - Huber, PWT, FKC 

4.4.2 Hydraulics  

Hydraulic design data for the WAS force main is shown in Table 28. 

Table 28 - WAS Force Main 

Parameter Units Value 
Water surface elevation in Biolac® sludge trough ft 70.60 
Pump center line elevation ft 68.00 
Screw press inlet center line elevation ft 68.50 
Design flow rate of each pump gpm 30 
Design total dynamic head ft 68.5 
Design pipe velocity fps 0.78 

4.4.3 Civil and Structural 

The screw press facility will require the following civil work: 

� Concrete loading driveway to remove dried sludge cake, 

� Extension of existing water lines, 

� Filtrate piping connected to existing sewer line. 

The WAS pump station will be built on the same concrete slab as the screw press facility which 
will include a canopy for protection from and rain.  
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4.4.4 Electrical and Control 

Electrical wiring will be extended to the screw press facility.  Lighting fixtures will be installed at 
the WAS pump station and screw press facility.  Additional electrical work will be required to 
install and connect control panels. 

Run times for the sludge handling facilities are dictated by the desired sludge wasting rate of the 
Biolac® clarifier.  Operations for each sludge handling facility component (screw press, WAS 
pumps, polymer injection system) can be controlled manually or automatically by a common 
PLC.  Startup and run times for all sludge handling facilities are determined by a preset timer on 
the PLC.  Immediately following the startup of the screw press motor, the WAS pump station 
and polymer injection system are started.  The screw press speed and polymer feed rates are 
adjusted automatically based on signals from a flow meter installed on the discharge end of the 
WAS pumps.  Pressure inside the press is controlled by a pressure cone, pneumatic actuator, 
integrated controller, and a pressure sensor at the screw press inlet.  When the maximum 
throughput capacity of the screw press is reached, the pressure sensor will measures the 
maximum limit pressure level and the sludge feed will shut off.  The feed is allowed to start 
again when the pressure sensor no longer measures the limit pressure level and a selectable 
delay time has expired.  The washing sequence is initiated and terminated based on preset 
timers.  During the washing sequence, the WAS pumps and polymer injection system is stopped 
and the screw press motor direction is reversed. 

4.5 Site Services 

4.5.1 Civil 

It is anticipated that 20% of the existing asphalt driveways will require repair at the end of 
construction.  Table 29 shows the anticipated required area of asphalt rehabilitation. 

Table 29 – Asphalt Rehabilitation 

Parameter Unit
s Value 

Current asphalt driveway area SF 42,000 
Required area asphalt rehabilitation SF 8.400 

4.5.2 Plant Electrical 

The treatment plant has two electrical services from PG&E.   

The main service (Service No. 1) is 600 amps, 480 volt, 3-phase with a 125 kw generator.  The 
plant is split into critical (with generator backup) and non-critical motor control centers.  The 
critical loads consisted of the headworks, half of the aeration lagoons, half of the influent 
pumps, administration offices, and site lighting. 

In 2004, the lagoons were redesigned into new aeration ponds and the aerators were removed 
from the existing service.  A second 400 amp, 480 volt, 3-phase service (Service No. 2) was 
added northwest of AIPS Pond 3.  The new pond aerator load was transferred to Service 
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No. 2.  This service has a critical and non-critical switchboard.  A 60 kw generator backs up the 
critical load.  

The aeration load transfer removed approximately 120 hp of connected load from the 600 amp 
service.  This allows excess capacity to absorb any increase in load at the headworks area. 

The new biological aeration system, WAS pumps, clarifiers, and sludge handling facilities will be 
powered from Service No. 2.  A new 400 amp service meter switchboard, with automatic 
transfer switch and distribution switchboard, will be added adjacent to the existing second 
service which is north of the proposed aeration basin.  The new switchboard will re-feed the 
existing second service switchboard to keep the aerators active during construction.  The new 
switchboard will also serve the new loads mentioned herein.  The new service will have a new 
standby generator sized at approximately 150kw to 200kw.  The generator size will be 
confirmed during the design phase based on desired spare capacity for load growth. 

The existing 60kw generator likely meets current APCD Tier emissions and can be salvaged 
and sold prior to 2012 when the standards are next expected to change.  The existing service 
will be abandoned in place after startup of the new facility.  The aeration controls may be 
abandoned in place.  The switchboard is fairly new and should remain as an asset since it has a 
conduit system and duct banks to the pond areas. 

The new 400 amp service will have approximately 300 amps of connected load during 
construction and approximately 200 amps of load after construction (abandon pond aerators). 

4.5.3 Plant Controls 

The electrical room has a status control panel with a mimic site plan.  The mimic has indicator 
lights showing when a process is operating.  An indicator may be added to show new WAS and 
sludge handling processes.  The Biolac® process can utilize Pond 3 indication on the status 
panel.  This level of display will be determined during the design stage.  Alarms are reported via 
an autodailer. 

The plant does not have a SCADA system.  A SCADA system with alarm telemetry is not 
included in the Phase 1 scope but is recommended for future upgrades. 

4.5.4 Site Security 

The existing WWTP is surrounded by fencing.  No additional security improvements are 
identified for Phase 1 of the project. 

4.5.5 Roadways 

The existing access road on the west side of the plant is a dirt road in poor condition.  
Assuming adequate project funds are available, a gravel road will be constructed above the 
existing road from Main Street to the plant entrance.  This work effort may be included in the 
Phase 1 construction documents as an optional bid item to maintain project budget objectives. 
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4.5.6 Stormwater Drainage 

No changes or additions will be made to the existing drainage system of the plant. 

5 MAINTENANCE OF PLANT OPERATION DURING CONSTRUCTION  

5.1 Headworks 

During installation of the mechanical bar screen, flow will be directed to the manually cleaned 
bar rack using the existing stop plates.  For installation of the new pumping system components, 
work will be accomplished one wet well at a time by closing the slide gates. 

5.2 Grit Removal System 

The grit chamber will continue to be bypassed until improvements to the grit removal system 
are complete. 

5.3 Biolac® Treatment System 

As mentioned in Section 3.2 Intermediate Solutions, taking Pond 3 off line may improve 
performance of the existing process.  Doing so will facilitate the Biolac® conversion to take 
place with out disrupting on-going plant operations.  Bypassing Pond 3 can be done by placing 
the existing stop gates in the north and west walls of the existing transfer manhole and place 
stop gates in both walls of the manhole between Ponds 1 and 3.  The existing electrical load 
center and controls for Pond 3 surface aerator will need to be demolished to facilitate 
construction of the new clarifier structure. 
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APPENDICES 

Appendix A – Bar Screen Data Sheet 
Appendix B – Influent Pump Data Sheets 
Appendix C – Grit Removal System Data Sheets and Drawings 
Appendix D – Biological Treatment System Data Sheet and Calculations 
Appendix E – Aeration Blower Data Sheets 
Appendix F – Pre-Engineering Building 
Appendix G – Progressive Cavity Pump Data Sheet and Drawings 
Appendix H – Sludge Dewatering Screw Press Data Sheets 
Appendix I – Engineer’s Opinion of Probable Construction Cost (30%) 
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Appendix A 
Bar Screen Data Sheet 
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Mechanically Cleaned Multiple Rake Bar Screen 

Specification Section: 11410 Title : Mechanically Cleaned Multiple Rake Bar Screen 

Equipment Location: Headworks 

Equip. Type: Screening Equipment Equip. Service: Wastewater (Raw Sewage) 

Equip. Dimensions: 2.5’ wide, 24’ discharge height, ¼” openings 

Equip. Weight: 
Materials of Construction: 304 Stainless Steel 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
SCN-101 4 mgd 5 

Yes No 

    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Vulcan Duperon Huber Headworks 

Model VMR FPFS Flex Rake RakeMax Mahr Bar 

Est. Cost/unit $145,000 $118,000 $142,000 $177,614 

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   
Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:  _____gpm, _____ psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size _____

Air:   Utility   Instrument    None   None   None

Capacity:  _____gpm, _____ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Backboard

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Bridge 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Screenings Washer/Compactor 

Specification Section: 11450 Title : Screenings Washer/Compactor 

Equipment Location: Headworks 

Equip. Type: Screening Equipment Equip. Service: Screenings 

Equip. Dimensions: 
Equip. Weight: 
Materials of Construction: 304 Stainless Steel 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
SCN-102 70 CF/hr 4 

Yes No 

    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Vulcan Duperon Huber Headworks 

Model VMR FPFS Flex Rake RotoMat WAP SW W220 

Est. Cost/unit  $45,000  $62,305 

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   
Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:  10 gpm, 40 psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size _____

Air:   Utility   Instrument    None   None   None

Capacity:  _____gpm, _____ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Backboard

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Bridge 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    



Date:   3/31/2010 

To:   Michael Hill - Dudek 

Reference:  Guadalupe, CA 

Subject:  RakeMax Budgetary Proposal 

Gentlemen: 

We are pleased to provide you with the following preliminary budget worksheet for the 
Guadalupe, CA project. By choosing the Huber Technology Multi-Rake Bar Screen, Rake Max®, 
screening, and washing (optional) system, you are selecting state-of-the-art technology that 
provides optimized operational efficiency.  With the largest installed base of screening systems 
worldwide, Huber Technology’s experience is unparalleled in the industry.

Due to its simple operation and high removal efficiencies, 
the Rake Max® screening system has been widely 
accepted and applied with over hundreds of units in use 
worldwide. The Rake Max® is a bar screen with a spacing 
from ¼” to 6”. Its bars have either a streamlined tear 
drop profile or rectangular shape. The bar rack is an 
integral part of the sturdy frame, ensuring perfect meshing 
of the rake teeth with the bar spaces. Positive and reliable 
cleaning is thus guaranteed.   

A multitude of rake bars are bolted at selectable distances to a pair of drive chains. With short 
distances between its rakes, the Rake Max® is able to remove extremely high screenings loads.  

In spite of its outstanding discharge height of up to 65 ft 
(20 m) above the channel floor, the Rake Max® requires a 
small height above the operating floor thereby fitting 
virtually into any building.  

The benefits and advantages of the Rake Max® are: 

� Fine to coarse screen with low head loss 
� Removal of extremely high screenings loads 
� Unimpaired by grit 
� Low height above operating level 
� Mechanical overload prevention and automatic 

reversion 
� Well proven, maintenance free lower ceramic 

bearings 
� Made of stainless steel, pickled and passivated in 

acid bath for excellent finishing and corrosion 
protection 

A NEMA 4X panel housing the PLC and control switches is provided with each equipment to 
monitor and control system performance.  Critical performance parameters are continuously 
monitored to ensure that trouble free operation is being provided at all times.



In addition to the Rake Max® screen an additional washing press can 
also be provided as an option. With the additional washing and pressing process disposal costs 
can be reduced further by separating organic particles from the screening. Volume reduction of 
up to 70% and weight reduction of up to 45% can be achieved. Please contact us for further 
information if interested. 

This worksheet is for your planning and use.  Please 
carefully review our design criteria for peak flow rate, 
and design conditions to ensure that the criteria used 
matches actual project parameters.  When detailed 
project design commences, please contact us for a 
review of all design parameters, including dimensions 
and equipment requirements.  Once you have confirmed 
your design parameters and budget, we would like to 
make available to you, at your request, a complete 
designer’s package including a formalized proposal, 
detailed specification, and general arrangement 
drawings.

Huber Technology’s price for the enclosed design is $142,000. This quoted price includes the 
equipment as described, freight to site, and start-up by qualified personnel.  This quote excludes 
any taxes that may be applicable.  The above information is to be used for budget estimates only 
and is valid for 60 days.

Please do not hesitate to contact us if you have any questions or would like further information.  
Thank you for your interest in Huber Technology and our products.  We look forward to working 
with you on this project. 

With best regards, 
Huber Technology, Inc. 

T.R. Gregg 
Western Regional Sales Manager 
Enc. 



DESCRIPTION 
RakeMax® Multi-Rake Bar Screen 
Model One (1) x RakeMax 2300/452/6 
Including: 

� 304 Stainless Steel Construction, chain and sprockets are made of 
stainless steel 

� Channel depth: 3’ (915 mm) 
� Channel width: 2.5’ (762 mm) 
� Assumed downstream water level: 2’ (610 mm) 
� Screen width: 18" (452 mm) 
� Bar spacing: 1/4" (6 mm) 
� Inclination: 75º 
� Screen Covers in 304 stainless 
� Support legs in 304 stainless 
� All stainless steel components pickled and passivated in acid in acid bath for 

perfect finishing and corrosion protection 
� Class 1 Division 2 motor,  2-HP, 480 VAC, 3 phase, 60 Hz  
� Wall mounted or stand-alone NEMA 4X stainless steel control panel suitable for 

controlling equipment in a Class 1 Division 2 environment 
� Standard manufacturer’s services have been included.  Additional 

manufacturer’s services are available on a per diem rate upon request 
ROTAMAT WAP Screening Wash Press 
Including: 

� One (1) x WAP 2 
� 304 Stainless Steel Construction 
� Class 1 Division 2 motor,  4-HP, 480 VAC, 3 phase, 60 Hz 
� Support legs 
� Discharge pipe 
� Enclosed feed trough 
� Three (3) washing points with two (2) solenoid valves, Class 1 Division 2, 1-inch, 

2-way  brass body, 110 VAC, 60 Hz 
Notes

1. Equipment specification is available upon request 
2. If there are site-specific hydraulic constrains that must be applied, please consult the 

manufacturer’s representative to ensure compatibility with the proposed system 
3. Electrical disconnects required per local NEC code are not included in this proposal 
4. Huber Technology warrants all components of the system against faulty workmanship and 

materials for a period of 12 months from date of start-up or 18 months after shipment which ever 
occurs first 

5. Budget estimate is based on Huber Technology’s standard Terms & Conditions and is quoted in 
US$ unless otherwise stated 
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DATE: March 31, 2010 
 
Mechanically Cleaned Bar Screen 
Budgetary Proposal Number 5117 

Guadalupe CA WWTP 
 
 

To:  
Dudek 
Michael Hill, PE 
 
 

Sales Rep: 
JBI Water & Wastewater Equipment 
Tarn Victor 
Phone: 949-859-2333 
Email:   tarnvictor@jbiwater.com 
 

From:  
Duperon Corporation 
Chris La Pan 
Phone: (800) 383-8479 
Fax:      (989) 754-2175 
Email:   clapan@duperon.com 
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Scope of Supply: 

 
Full Penetration, Fine Screen Model FlexRake® - Stainless Steel Link Driven, Front 
Cleaning, Front Return Mechanically Cleaned Bar Screen 

 Head Sprocket Only Design – no critical components under water 
 Continuous Cleaning, top to bottom, the entire width of scraper 
 Continuous Cleaning without an operator 
 Scrapers of UV Stabilized UHMW and/or Stainless Steel 

 
Controls Package 

 Nema 4X relay based controls with HOA capability 
 

Spare Parts 
 Standard Spare Parts Package(s) 

 
On Site Technical Assistance 

 (1) day, (1) technician, 8 hours total at site 
 

Operation and Maintenance Manuals  
 6 Hard Copies 

 
Warranty  

 One Year Standard material and workmanship 
 Five Year on all rotating parts 

 
Freight to Jobsite 

 

 Price:  $118,000 

 
 
Price is valid for 30 days. 
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Submittals: 4 weeks after approved purchase order 
 
Equipment Delivery: 8-12 weeks after approval 
 
Options: 
 

Duperon® Washer Compactor – Positive Displacement, Dual Auger System 
 Non-clogging: positive displacement technology—what comes in must go out 
 60% dry solids 
 Simple and durable dual auger design 
 Various discharge configurations including up to 10 ft of discharge horn 
 Available in 304 SSTL (quoted) and 316 SSTL 

$  45,000 
 

Enclosure 
 Stainless Steel Full Enclosure covering from deck to discharge 
 Access panels available in Stainless Steel and/or Plexiglas 
 Available in 304 SSTL and 316 SSTL 

$  10,000 
 

Controls 
 Relay based Washer Compactor controls with HOA functionality 
 Level controls, PLC based controls, and other sophistication 

$ Available upon Approval of Scope 
 

Clarifications: 
 
Not Included: 

 
 Bonding, tariffs, permits, taxes, liquidated damages. 
 On-site conditions affecting the work described or which affects the installation of the 

FlexRake. 
 Conduit, control stands, control mounting wiring, junction boxes, or other control 

accessories. 
 Stilling wells. 
 Any site work or installation tasks (ie, unloading, placement, dewatering, diving, 

clearing the forebay, wiring, provision of concrete structure, etc.), equipment (such as 
cranes, hammer drills, etc.), or anchor bolts. 

 Release of proprietary information. 
 Engineering:  Does not include drawings other than those for the FlexRake. 
 Discharge system. 
 Pre-installation tasks such as touch-up painting (paint will be provided), checking 

bolts for tightness, removal of shipping containment devices, etc. 
 Vibration and noise testing. 
 Offloading or handling of delivered equipment. 

 



Budgetary 
Proposal Number 

5117 
Guadalupe CA WWTP 

 

 

Duperon Corporation | 515 N. Washington Avenue | Saginaw, MI 48607 | P 989.754.8800 | F 989.754.2175 | TF 800.383.8479 | 
www.duperon.com 

Proposal Terms: 
 

 Subject to acceptance by our credit department. 
 Provision for retainage is not included in this proposal. 
 Pricing is subject to changes based upon time of order and current stainless 

steel prices. 
 Terms may be negotiated upon request 

 
Right to Refuse: 

 
This proposal is based upon the information available at this time and may be impacted by 
future specifications, scope, and other requirements. This information may be relied upon and 
used for project estimating purposes only. Note In the event of cancellation of a purchase order 
or contract, Duperon Corporation will be compensated for all costs that it or its subcontractors 
have incurred for performance of work in good faith. Due to the current volatility of the steel 
market, prices may be impacted at time of order. Please be advised that Duperon Corporation 
retains the right to revise, withdraw, or negotiate this offer at any time prior to signing a material 
contract. 



Guadalupe CA WWTP
5117

Proposal Number

Equipment Scope of Supply:

1 Full Penetration Fine Screen

Site Data:

  A) Channel Width in Feet 2.5   E) Channel Depth in Feet
  B) Channel Height in Feet 2.5   F) Container Height in Feet 4
  C) Max Water Level in Feet   G) Overhead Constraint in Feet
  D) Angle (from Vertical) 30   H) Operating Deck (if diff than B)

Bar Screen Design Data:
  Clear Bar Opening in Inches 0.25    Material of Construction 304 SSTL
  Average Flow Rate in MGD 1 MGD    Link Material 304 SSTL
  Max Flow Rate in MGD 4 MGD    Approximate Weight in Tons 1

Duperon Corporation | 515 N. Washington Avenue | Saginaw, MI 48607 | P 989.754.8800 | F 989.754.2175 | TF 800.383.8479 | 
www.duperon.com



Intake Req'd. Liquid Approach Slot
Slot (in) Bar (in) Width (ft) Level (ft) Velocity (fps) Velocity (fps) (ft) (in) (ft) (in) (ft) (in)

0.25 0.25 2.50 2.00 1.24 3.18 0.20 2.40 0.37 4.39 0.87 10.39

Intake Req'd. Liquid Approach Slot
Slot (in) Bar (in) Width (ft) Level (ft) Velocity (fps) Velocity (fps) (ft) (in) (ft) (in) (ft) (in)

0.25 0.25 2.50 1.00 0.62 3.18 0.23 2.72 0.39 4.70 0.89 10.69

NOTE:

NOTE:

These calculations are a rough estimation based upon the information available at this time in order to 
maintain approximately a 3 fps slot velocity for peak flow.  Flow characteristics calculated for clean water 
and not derated for debris.

Duperon Corporation Proposal No. 5147

FLOW CALCULATIONS
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FLOW CALCULATIONS
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March 31, 2010

Guadalupe CA
WWTP Improvements

Duperon strongly recommends a minimum of 1 ft water depth at all times the unit is in operation to get an 
optimal amount of screening area.
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515 N. Washington Avenue  |  Saginaw, MI 48607  |  P 989.754.8800  |  F 989.754.2175  |  TF 800.383.8479  |  www.duperon.com



 1 of 8
Project Name:
State/Country:
Rep.Company:

Offer:
Date Offer: 

V3.2

-  Screenings Wash Zone

- Stainless Steel Construction - for corrosion resistance

If you have any questions or comments, please do not hesitate to contact our local Sales Representative, or 
this office.

- Flexible Discharge Point

The Headworks® Screwpactor™ design offers the following features:

- High Performance Shafted Spiral, Carbon Steel

Project Manager

CA

- Stainless Steel Construction - for corrosion resistance

Gierlich-Mitchell

Guadalupe WWTP

6-Jul-10
10-07-06 GUA

Thank you for your request for a screen and screenings handling package proposal. Headworks® is pleased to 
offer you the Headworks® Mahr® Bar Screen Model MS1 and Headworks® Screwpactor™ Shafted Spiral 
Compactor for this project.

Gentlemen,

Yours Sincerely,

Included are our Budget Offer, Scope of Supply and General Terms and Conditions, which are all a part of the 
offer.

Aby Varghese

- Low Profile - requires less than 8' of head space

- High Hydraulic Capacity - about 2 MGD per ft2 of screen area

Budget Offer # 10-07-06 GUA

- Low Headloss - even with 1/4" openings

Guadalupe WWTP

The Headworks® Mahr® Bar Screen design offers the following features:

- Automatic Reverse - to remove obstructions

800 Wilcrest Dr.,Suite 340
Houston, TX 77042
www.headworksusa.com

_____________________________________________________________________________________________________

Tel.: 713.647.6667
Fax.: 713.647.0999

Email: hw@headworksusa.com
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Project Name:
State/Country:
Rep.Company:

Offer:
Date Offer: 

V3.2

CA
Gierlich-Mitchell

Guadalupe WWTP

6-Jul-10
10-07-06 GUA

Sales Representative:
Mr. Ryan McCloskey
Gierlich-Mitchell, Inc.
10533 Progress Way, Suite A
Cypress, CA 90630
714.236.6070

Project Summary Item Units US $
Headworks® Mahr® Bar Screen  1 1 177,614
SW W220 2 1 62,305
TOTAL PROJECT COSTS 239,919
Adder for 316 SS Bar Screen 17,883
Adder for 316 Screwpactor 4,378

800 Wilcrest Dr.,Suite 340
Houston, TX 77042
www.headworksusa.com

_____________________________________________________________________________________________________

Tel.: 713.647.6667
Fax.: 713.647.0999

Email: hw@headworksusa.com
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Project Name:
State/Country:
Rep.Company:

Offer:
Date Offer: 

V3.2

CA
Gierlich-Mitchell

Guadalupe WWTP

6-Jul-10
10-07-06 GUA

Item:
Type of Product

Project Name:
Offer Number
Item Number:
Screen Name
No. of Screens
Screen Data Feet Meter
SOL Screen Overall Length 24.05 7.33
OF Operating Floor to Channel Invert 15.87 4.84
CD Channel Depth 2.70 0.82
CW Channel Width 2.50 0.76
SW Screen Total Width 2.34 0.71
SFW Screen Field Width (Net) 1.52 0.46
WD Water Depth 3.00 0.91
DL Discharge Level 5.00 1.52
SFL Screen Field Length 3.66 1.11
BS Bar spacing 0.25 inch 6.35 mm
Wall Recess NO
Floor Recess NO
Screen grouted when in recess NO
# of Sections/Pieces 1
Material SS 304
Chain Roller Type Stainless
Top Enclosed Yes
Installation Angle (Degree) 90 deg
Weight (per screen) 3556 lb 1613 kg
Pull Out Type Yes
Pivot Type NO
Q max. Specified 3.31 mgd 0.15 m3/s
Q max. (v-Ch. = 0.9m/sec or 3'/s) 9.03 mgd 0.42 m3/s
Q max. (v-Ch. = 0.6m/sec or 2'/s) 6.02 mgd 0.28 m3/s
Headloss at 2'/sec channel velocity 9.19 inch 23.34 cm
Headloss at 3'/sec channel velocity 10.73 inch 27.26 cm

Screen Scope of Supply
Headworks® Mahr® Bar Screen
Spare Parts
Control Panel (Main NEMA 4 & Local NEMA 7)
Ultrasonic Level Sensor
Interconnecting Wiring
Training (O&M)

Guadalupe WWTP

Supplied
YES
NO

10-07-06 GUA
1

1

1

YES
YES
NO
YES

Mahr® Bar Screen

800 Wilcrest Dr.,Suite 340
Houston, TX 77042
www.headworksusa.com

_____________________________________________________________________________________________________

Tel.: 713.647.6667
Fax.: 713.647.0999

Email: hw@headworksusa.com
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Project Name:
State/Country:
Rep.Company:

Offer:
Date Offer: 

V3.2

CA
Gierlich-Mitchell

Guadalupe WWTP

6-Jul-10
10-07-06 GUA

Item:
Type of Product

Type Quoted:
System Components
Inlet Hopper
Discharge Tube
Motor
Continuous Bagging Unit
Gear Reducer
Solenoid Valves
Material

Spare Parts Screwpactor™:
Shafted Spiral
Spiral Brush
Reducer Seals/Bearings
Drive Unit (Motor/Gear Reducer)

Screwpactor™ Scope of Supply
Item
Spare Parts
Control Panel (Main NEMA 4 & Local NEMA 7)
Continuous Bagging Unit
Training (O&M)

2

SW W220
Supplied

YES

Screwpactor™

NO
304SS

Supplied

YES
YES
NO
YES

NO
NO
NO
NO

NO
YES

Supplied
SW W220

NO
YES

800 Wilcrest Dr.,Suite 340
Houston, TX 77042
www.headworksusa.com

_____________________________________________________________________________________________________

Tel.: 713.647.6667
Fax.: 713.647.0999

Email: hw@headworksusa.com





City of Guadalupe, Department of Public Works TM 2 – Basis of Design 

DUDEK  Wastewater Treatment Plant Improvement Project  

Appendix B 
Influent Pump Data Sheets 
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Influent Pumps 

Specification Section: 11324 Title : Submersible Pumps 

Equipment Location: Headworks 

Equip. Type: Pumps Equip. Service: Wastewater (Screened Raw Sewage) 

Equip. Dimensions: 6” inlet, 6” discharge,  12” impeller 

Equip. Weight: 
Materials of Construction: Cast Iron Impeller and Volute 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
P-101 1,330 gpm 20 

Yes No 

1,200    

P-102 1,330 gpm 20 

Yes No 

1,200    

P-103 1,330 gpm 20 

Yes No 

1,200    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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P:\101.Engineering\Guadalupe, City of\6576-Wastewater Treatment Plant\09 Project Deliverables\04 - TM2 and 30% Design\Appendices\App B.0  Equipment Data Sheet - Pumps.doc9/9/2010 

DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR ITT Flygt Yeomans Cornell  

Model NP3153.091MT 6123 6NNT-Sub-15-4  

Est. Cost/unit $17,000 $17,340 $16,500  

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   
Inlet Diameter: 6”  Outlet Diameter: 6”  

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:  10 gpm, 40 psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size _____

Air:   Utility   Instrument    None   None   None

Capacity:  _____gpm, _____ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Guiderail

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Davit 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    
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PERFORMANCE CURVE

DATE PROJECT

1/1-LOAD 3/4-LOAD 1/2-LOAD

POWER FACTOR
EFFICIENCY
MOTOR DATA
COMMENTS INLET/OUTLET

IMP. THROUGHLET

RATED
POWER .....

STARTING
CURRENT ...

RATED
CURRENT ...

RATED
SPEED .....

TOT.MOM.OF
INERTIA ...

NO. OF
BLADES

PRODUCT TYPE

CURVE NO ISSUE

MOTOR # STATOR REV

FREQ. PHASES VOLTAGE POLES

GEARTYPE RATIO

NPSHre = NPSH3% + min. operational margin

Performance with clear water and ambient temp 40 °C

NP3153.091 MT

2010-07-19 63-434-00-6030 6
IMPELLER DIAMETER

227 mm

21-18-4AA 05YSER 12

60 Hz 3 460 V 4

--- ---

0.83
87.5 %

---

0.77
89.0 %

---

0.66
89.0 %

---

-/  6 inch

---

20 hp
148 A

26 A

1755 rpm

0.086 kgm2

2
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Appendix C 
Grit Removal System Data Sheets and Drawings 
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Grit Removal System (includes propeller drive, pump, classifier, and concentrator) 

Specification Section: 11400 Title : Grit Removal Systems 

Equipment Location: Grit Chamber 

Equip. Type: Grit Equipment Equip. Service: Wastewater and Grit 

Equip. Dimensions: 
Equip. Weight: 
Materials of Construction: 304 Stainless Steel and Hard Nickel Iron (Pump) 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
GR-201 4.4 mgd 3/4 

Yes No 

54 21   

GR-202 250 gpm N/A 

Yes No 

N/A N/A   

GR-203 50 gpm 1 

Yes No 

 9   

P-201 250 gpm 10 

Yes No 

1,200 1,170   

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Smith & Loveless    

Model Pista    

Est. Cost/unit $140,000    

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   
Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:         gpm,       psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size __6”_

Air:   Utility   Instrument    None   None   None

Capacity:  _____gpm, _____ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Guiderail

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Davit 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    







ENGINEERING DATA
             

PISTA® Grit Removal System
Notes on Design
November, 2007
Page C10

© SMITH & LOVELESS, INC., 2007
®

Smith &
Loveless, Inc.®

14040 West Santa Fe Trail Drive
Lenexa, Kansas 66215-1284





ENGINEERING DATA
             

PISTA® Grit Screw Conveyor
Model 15 & PISTA® 250 GPM
Grit Concentrator
Arrangement Drawing 67C176
November, 2007
Page N14

© SMITH & LOVELESS, INC., 2007
®

Smith &
Loveless, Inc.®

14040 West Santa Fe Trail Drive
Lenexa, Kansas 66215-1284
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Appendix D 
Biological Treatment System Data Sheet and Calculations 
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Aeration Diffusers and floating air delivery pipes 

Specification Section: 11460 Title : Biological Treatment System 

Equipment Location: Biological Treatment System 

Equip. Type: 
Biological Treatment 
Equipment 

Equip.
Service: Air

Equip. Dimensions: 
Equip. Weight: 
Materials of Construction: soft urethane (diffusers) and polyethylene (floating delivery pipes) 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
BIO-301 2,658 scfm N/A 

Yes No 

N/A N/A   

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Parkson    

Model Biolac-R    

Est. Cost/unit 
$586,000 (total 
Biolac-R package)    

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   

Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:          gpm,        psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size _____

Air:   Utility   Instrument    None   None   None

Capacity:  _2120 icfm, 15_ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Guiderail

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Davit 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Flocculating Rakes 

Specification Section: 11460 Title : Biological Treatment System 

Equipment Location: Biological Treatment System 

Equip. Type: 
Biological Treatment 
Equipment 

Equip.
Service: Mixed Liquor and effluent 

Equip. Dimensions: 
Equip. Weight: 
Materials of Construction: 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
BIO-302   

Yes No 

    

BIO-303   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Parkson    

Model Biolac-R    

Est. Cost/unit 
$586,000 (total 
Biolac-R package)    

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   

Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:          gpm,        psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size _____

Air:   Utility   Instrument    None   None   None

Capacity:      icfm, _ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Guiderail

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Davit 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    





BLR sizing - Guadalupe, CA-_7-23-10.xlsm RSIZE 

 BIOLAC SYSTEM
PROCESS DESIGN

PLANT TYPE

DATE: 7/23/2010 R YES

PROJECT NAME: Guadalupe, CA L NO
REPRESENTATIVE: Coombs Hopkins W NO
ATTENTION       :Matt Rebbman A NO
CONSULTING ENGR.:Michael Hill - Dudek TOTAL Q = 1
REP PHONE NUMBER:760/931-0555 # BASINS= 1

DESIGN DATA: AVERAGE PEAK
DESIGN FLOW/BASIN: 1.00   MGD 2  MGD.

DESIGN LOAD: BOD 300  mg/l
TSS 300  mg/l
TKN 50  mg/l
NH3 35  mg/l
NO3 0  mg/l
ALKA. 410  mg/l
PH 8

P 0  mg/l

POUNDS PER DAY: BOD 2502  lbs/d
TSS 2502  lbs/d
TKN 417  lbs/d
NH3 292  lbs/d
NO3 0  lbs/d
ALKA. 3419  lbs/d
P 0  lbs/d

Required 
by 
consultant 
or spec:

EFFLUENT CRITERIA: BOD 60  mg/l 60  mg/l
TSS 60  mg/l 60  mg/l
NH3 1  mg/l 0  mg/l
TIN 1  mg/l 0  mg/l
NO3 0  mg/l 0  mg/l
DO 2  mg/l 0  mg/l
P 0  mg/l 0  mg/l

EFFLUENT REQUIRED: BOD 80  %
TSS 80  %
NH3 97  %
TKN 98  %
NO3 0  %
P 0  %

Parkson Corporation Page 1 7/23/2010



BLR sizing - Guadalupe, CA-_7-23-10.xlsm RSIZE 

CONDITIONS: MAX.AMB.TEMP    = 30   C
MIN. AMB. TEMP. = 0   C

MAX.W.W. TEMP.  = 20   C

MIN.W.W. TEMP.  = 10   C

SITE BAR.PRES.  = 14.67  psi
PLANT ELEVATION = 65 ft above sea level

02 SATURATION   = 9.09 mg/l

AT MAX WW TEMP

SELECT PARAMETERS: LBS OF O2/LB OF BOD REMOVED = 1.5
LBS 02 /LB TKN-N PER DAY = 4.6

ALPHA = 0.7
BETA  = 0.95

THETA = 1.024
D.O = 2 mg/l
HRT = 1.57 DAYS
F/M   = 0.06
MLSS  = 3189 mg/l

ESTIMATE % VOLATILE= 70 SRT = 69 DAYS

BASIN ONE (B-1) DESIGN:
SELECT: SIDE WATER DEPTH MINIMUM       = 11 ft

SELECT: SIDE WALL SLOPE (horiz./vert.) = 2 TO 1

SELECT: GRADE HEIGHT ABOVE S.W.D.      = 3 ft
SELECT: BASIN SHAPE (LENGTH / WIDTH)   = 1.28 TO 1

# of side walls sloped at G73(0,1, 2  
# of end walls sloped at G73 (0,1, 1  
BASIN (B-1) VOLUME :

DESIGN B. VOL. = (LBS.BOD/DAY)/(F/M)(MLSS)(8.34)= 1.57 MG

DESIGN B. VOL. =    (mg./7.48)*(10^6)          = 209611 ft^3

LBS BOD/THOUSAND CU FT AERATOR VOLUME   = 11.94

BOTTOM DIM: LENGTH (see derivation @ U100)    136 ft
WIDTH (see derivation @ U99)      106 ft

GRADE DIM: GD LENGTH=BD LEN.+(2*SLOPE(SWD+GH) 164 ft

GD WIDTH=BD WIDTH+(2*SLOPE(SWD+GH) 162 ft

HRT: HRT(AV.)=BAS.VOL.(MG)/AV.FLOW(MGD) 1.57 days
HRT(PEK)=BAS.VOL(MG)/PEK.FLOW(MGD) 0.78 days
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BLR sizing - Guadalupe, CA-_7-23-10.xlsm RSIZE 

SELECT CLARIFIER CRITERIA INTERNAL: YES TYPE= IN IC,IN,SBC

SURFACE LOADING AT AVERAGE FLOW  = 399 GPD/ft^2*da

WEIR LOADING gpd/lin. ft         = 5000 gpd/ft
SOLIDS LOADING lbs./ft^2*d       = 35 #/ft^2/d.

RAS FLOW/ AIR LIFT BASED ON 150%Q= 521 GPM

AIR LIFT DIAMETER                = 10 INCHES

CLARIFIER WIDTH ADJUSTMENT       = 0.25 FT

CLARIFIER FLAT SECT AT ENTRANCE  = 2.25 FT

ASSUME THE MINIMUM CLARIF SWD    = 11 FT
INTERNAL CLARIFIER SIZING PROCEDURE: SELECT WEIR TYPE, FIXEDYES

THEREFORE CLARIFIER WIDTH AT WATER SURFACE 22.8 ft
CLARIFIER HOPPER DEPTH BASED ON LAYOUT = 6 ft

THE SURFACE AREA CAN BE CALCULATED BY THE FOLLOWING :

SURFACE AREA  =(AVG flow (mgd)(10^6)/ (1)  2506 ft^2
WEIR LENGTH =(aver.flow (mgd)*10^6) /  (2) 200 ft
SA(sl) = [aver. flow (mgd)*mlss*8.34/  (3) 1950 ft^2

CLARIFIER LENGTH = SURFACE AREA /CLAR.WIDTH 110 ft.lg.

CLARIFIER LOADING = AVER.FLOW/SURF.AREA = 399 GPD/ft^2
BASIN 1 BOTTOM DIMENSONS 136 X 106
TOTAL # OF CLARIFIERS CALCULATED = 2.00 #SELECTED= 2

LAND REQUIREMENT FOR THE BIOLAC SYSTEM
BASIN [1] DIM. AT GRADE          = 26565 ft^2
WASTE SLUDGE BASIN DIM. AT GRADE = 31283 ft^2

TOTAL AREA     = 57848 ft^2
ACRES          = 1.33
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BLR sizing - Guadalupe, CA-_7-23-10.xlsm RSIZE 

THE BIOLAC SYSTEM OXYGEN REQUIREMENTS
Guadalupe, CA

Basin Data FOR BASIN ONE

BASIN CAPACITY * NUMBER OF BASINS = TOTAL BASIN CAPACITY
209611       * 1        = 209611

TOTAL BASIN CAPACITY * 7.48   = MILLION GALLON BASIN CAPACITY (MGBC)
209611    * 7.48/1000000    = 1.57

Oxygen Requirements for the Biolac Aeration System

ACTUAL OXYGEN REQUIREMENTS (AOR)

M G D * BOD (mg./l.) * 8.34 LBS./(mg./l.) = TOTAL LBS. BOD/DAY
1 300    * 8.34               = 2502

1.5 LBS. O2/LB. OF BOD REMOVED

38 HOURS RETENTION TIME

96 % REMOVAL OF BOD

LBS. BOD REMOVED/DAY * LBS.O2/LB. BOD REMOVED= AOR FOR BOD REMOVAL
2402    * 1.5       = 3603

M G D * TKN(mg./l.) * 8.34 = TOTAL LBS. TKN / DAY
1 50    * 8.34 = 417

4.6 LBS.O2/LB. OF TKN REMOVED (STANDARD)

98 % REMOVAL OF TKN

LBS. TKN REMOVED/DAY * LBS. O2/LB. TKN REMOVED = AOR FOR TKN REMOVAL
409    * 4.6   = 1880

COMBINED AOR = 5483  /24 HRS.  = 228  LBS. O2/HR. AOR

Parkson Corporation Page 4 7/23/2010



BLR sizing - Guadalupe, CA-_7-23-10.xlsm RSIZE 

THE ACTUAL OXYGEN REQUIREMENT MUST BE CONVERTED TO A STANDARD OXYGEN
REQUIREMENT.  THIS CONVERSION TAKES INTO CONSIDERATION SUCH FACTORS 
TEMPERATURE, ELEVATION, DIFFUSER DEPTH, ALPHA FACTOR, BETA FACTOR, A
DISSOLVED OXYGEN LEVEL DESIRED.

TEMPERATURE=(T) 20
SATURATION=(CSM) 9.092
SITE BAROMETRIC PRESSURE=(BP) 14.666
DIFFUSER WATER DEPTH=(DWD) 10
EQUIVILENT DEPTH FACTOR=(F) 0.25
ALPHA=(A) 0.7
BETA=(B) 0.95
THETA=(O) 1.024
DISSOLVED OXYGEN LEVEL=(C-L) 2

C-ST = CSM * (BP+(.433*DWD* F )) / 14.7 = 9.741

C-S20= 9.092 *((14.7+(.433*DWD* F )) / 14= 9.7615

C-SW = BETA      *          C-ST = 9.2539

LBS.O2/HR. AOR 228
SOR = -------------------------------------------  = 439

ALPHA*(C-SW - C-L / C-S20) * (THETA^T - 20)

SOR = 439

Parkson Corporation Page 5 7/23/2010



BLR sizing - Guadalupe, CA-_7-23-10.xlsm RSIZE 

AERATION SYSTEM DESIGN
AIR RATE PER FT OF DIFFUSER AS DETERMINED = 1.31 SCFM

SOR = 439

DIFFUSER 02 TRANSFER RATE 0.2346

SCFM REQ =(SOR/FT OF DIFF O2 TRANS RATE*AIR FLOW RATE/FT DI

SCFM = 2458 FOR DESIGN OXYGEN REQ
SCFM = 2658 INCLUDING RAS AIRLIFT PUMP

DELTA P=(((swd - 1)/34)*14.7)+1.5 5.82
AIR LIFT AIR FLOW 200 AIR LIFT BHP= 8
BHP.= (SCFM*0.3775)((ATM.P+DEL.P/ATM.P)^.283-1)
BHP. = 92 FOR DESIGN OXYGEN REQ
BHP. = 100 INCLUDING CLARIFIER AIRLIFT

MIN SCFM FOR MIXING BASED ON SIDE SLOPE = 4 /1000 FT3

MIN SCFM = BASIN VOLUME 1000 FT3 *4.0 838 SCFM
MIN BHP FOR MIXING   = 31

TOTAL FT OF DIFFUSERS SUGGESTED AT TARGET FLOW RATE1872
TOTAL FT OF DIFFUSERS BASED ON ACTUAL FINAL LAYOUT 1872
TUBES PER BIOFUSER ASSEM =4 TOTAL BIOFUSERS =117
SERIES BIOFUSER SELECTED =2000 FT/DIFF ASSEMBLY=4
NUMBER OF BIOFLEX CHAINS ON PROJECT = 9
NUMBER OF BIOFUSER ASSEMBLIES PER BIOFLEX CHAIN = 13

NOTE AIR FLOW TARGET = 50 fps VELOCITY
AIR FLOW PER CHAIN (SCFM) = 273

FEED DIAMETER = 4 VELOCITY AT CONDITION = 44
CHAIN SPACING = 15.11 BIOFUSER ASSEM SPACING = 8.15

Parkson Corporation Page 6 7/23/2010
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City of Guadalupe, Department of Public Works TM 2 – Basis of Design 

DUDEK  Wastewater Treatment Plant Improvement Project  

Appendix E 
Aeration Blower Data Sheets 
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Aeration Blowers 

Specification Section: 11460 Title : Biological Treatment System 

Equipment Location: Biological Treatment System 

Equip. Type: 
Biological Treatment 
Equipment 

Equip.
Service: Air

Equip. Dimensions: 
Equip. Weight: 
Materials of Construction: Cast Iron 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
BIO-301 2,658 scfm N/A 

Yes No 

1,800    

BIO-302 2,658 scfm N/A 

Yes No 

1,800    

BIO-303 2,658 scfm N/A 

Yes No 

1,800    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Parkson    

Model Biolac-R    

Est. Cost/unit 
$586,000 (total 
Biolac-R package)    

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   

Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:          gpm,        psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size _____

Air:   Utility   Instrument    None   None   None

Capacity:  _2120 icfm, 15_ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Guiderail

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Davit 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    
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Aerzen Delta G5 Blower Stage
The details that set Aerzen Blowers apart.

Drive
Shaft
Seal

Oil
Lubrication

Heavy
Shaft

Bearings

Timing
Gears

Seal

Built-in
Pulsation
Cancellation

Heavy-Duty
Housing

Three-Lobe
Closed Rotors

Aerzen’s
Generation 5
Delta Blower
The 5th generation of Aerzen
modular compact packages
combines tradition and
innovation.

For more information, visit www.aerzenusa.com

Easy installation with
forklift or pallet jack
for placement

Room-saving, compact,
side-by-side installation

Easy access to all
components with one
oil drain/oil fill point

Oil level can be observed
from the outside

Automatic belt tension -
No adjustment required

Typical machinery noise
average SPL 75-80 dB(A)
with acoustic hood

No need for additional
electric motor and
interlocks with shaft-
mounted cooling fan for
forced ventilation of the
enclosure

“Aerzen 10 Combi-Mount”
Discharge Silencer
eliminates the need
for absorption material
inside the silencer.

1

3

2

4 5

6

7

8

Active Noise Cancellation Built In



The accessories that make the difference.

Instrumentation
Standard filter
maintenance indicator
and p2 gauge

Inlet Filter/Silencer
Washable filter element.
Easily removable internal
parts. The filter element
is downstream of the
silencer for cleanliness.

Pressure
Safety Valve
Spring-loaded.
Specifically designed
for low pressure
applications.
Mounted vertically
downstream
of the silencer
for longevity.
(hidden in photo)

Discharge Manifold
With integral full bore
check valve for low
pressure drop. The
check valve can be
inspected without
disconnecting the
piping.

Discharge
Flexible Connector
Reinforced rubber.
Downstream of
discharge silencer to
reduce transmission of
structure-borne noise.

Vibration
Isolating Mounts
Rubber-type. Located
under the supporting
base. No special
foundation required.

Reactive Discharge “Aerzen 10
Combi-Mount Silencer”
Machined support surface for blower.
Stiff for installation on vibration isolating
mounts. Low pressure drop design.
No absorption packing material.
ATEX spark arrestor.

Hinged Motor Plate
Steady alignment and
consistent tension provided
by the motor weight. No
springs needed. Constant
high efficiency.

Belt Guard
Designed for easy
access to the drive.
OSHA standard.

Optional ASG200 Blower Controller
Control continuously
monitors machine

Aeromat Start-Up
Unloading Valve
(Optional)
Allows startup of the main
motor with no load. The
valve is completely self
activating and does not
need any auxiliary
electrical or pneumatic
power source.

NEMA F3 High Efficiency
TEFC Motor



Aerzen means
trouble-free
compression.
Aerzen’s modular blower packages have been offered
since the 1960s. Aerzen Delta Blower packages have been
in successful operation since the 1990s. They are just one
of the offerings in our single stage positive displacement
program. Whatever your application and installation
requirements, be sure to consider Aerzen.

G5 Delta Care Maintenance Agreement.
Warranty: 5 years optional with our G5 Care Maintenance
Agreement.

For Pressure
• Up to 15 psi: G5 Blower packages
• 10 to 51 psi: Oil-free and air-cooled
VM and VML screw compressors

For Vacuum (Dry)
• Up to 15 Hg: G5 Blower packages
• Up to 25 Hg: G5 Blower packages
with pre-inlet cooling
• Up to 25.5 Hg: Oil-free and air-cooled
VM screw compressors at same flow
(30% more efficient than PD blowers)
• Vacuum boosters to 10-3 mbar absolute
For Extended Pressure/Vacuum
• Up to 40,000 cfm available
• For other gases, higher pressure /
vacuum consult factory

© 2009 Aerzen USA 2K0509

Aerzen Canada
Phone: (450) 424-3966
www.aerzen.ca
E-mail: haerensa@aerzen.ca

Aerzen Mexico
Phone: (728) 282-5508
E-mail: ventosa@aerzen.com.mx

Aerzen USA
108 Independence Way
Coatesville, PA 19320
Phone: (610) 380-0244
Fax: (610) 380-0278
Service Hotline: (800) 444-1692
www.aerzenusa.com
E-mail: inquires@aerzenusa.com

Atlanta: (770) 951-7035

Houston: (281) 980-6651

Cover photo: Delta Blower Generation 5
Similar design available for gases other than air.

Larger sizes up to 8,500 cfm
available on request
Notes
1. For informational use only. Dimensions shown
are close estimates and are subject to change without
notice. Contact Aerzen USA if certified dimensions are
required. Dimensions are in inches, weights are in lbs.

2. Weight notes: motor not included.

3. Oversize/overweight motors may require hinge plate
support; dimensions and weights may vary. Consult
Aerzen USA with specific application.

4. Packages available w/o sound enclosure.
Consult Aerzen USA.

G5 Blower W/O Motor Nominal

Printed on recycled paper
with vegetable inks.

Aerzen
Blower Model

Length Width Height Weight Discharge Pipe Flow Pressure
Inches Inches Inches lbs. Inches CFM Rise

GM 3S 31 31 42 484 DN-50 2 106 Up to 15 psi
GM 4S 46 36 50 693 DN-80 3 141 Up to 15 psi
GM 7L 46 36 50 704 DN-80 3 242 Up to 10 psi
GM 10S 46 36 50 757 DN-80 3 353 Up to 15 psi
GM 10S 53 49 59 1118 DN-100 4 353 Up to 15 psi
GM 15L 53 49 59 1151 DN-100 4 529 Up to 10 psi
GM 25S 57 49 59 1276 DN-125 5 883 Up to 15 psi
GM 30L 76 59 78 2002 DN-150 6 1059 Up to 10 psi
GM 35S 76 59 78 2156 DN-150 6 1236 Up to 15 psi
GM 50L 76 59 78 2376 DN-150 6 1766 Up to 10 psi
GM 50L 86 67 83 3014 DN-200 8 1766 Up to 10 psi
GM 60S 86 67 83 3278 DN-200 8 2119 Up to 15 psi
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Sales Description – G5 Blower - Pressure 
Date Doc # Page

Aerzen USA Corporation 
645 Sands Court  – Coatesville, PA  19320 
Tel: (610) 380-0244       Fax: (610) 380-0278 
Service Hotline (800) 444-1692 
e-mail:aerzen@aerzenusa.com website: www.aerzenusa.com 10/29/07 B-4-0188       revision - “-” 1 of 8

AERZEN DELTA BLOWER GENERATION 5 
North American Standard  

Positive Pressure 

Standard range
Blower sizes: .....................................GM 3S to GM 60S 

Package nominal sizes:.....................2” (DN 50) to 8” (DN 200) 

Medium: ............................................Air 

Flow range: .......................................35 to 2120 icfm (1.0 to 60 m3/min)

Differential pressure: .........................15 psi (1000 mbar) for “S” and 10 psi (700 mbar) for “L” machines 

Maximum operating temperature:.....285ºF (140ºC) 

Drive: .................................................V-belt drive with totally automatic belt tension adjustment 

Introduction
The Aerzen Blower is renowned for its performance and its reliability.  There is no secret:  From 
the blower-stage through the accessories, Aerzen enhances key features of each component by 
applying sound engineering, precision machining, and superior workmanship. 

The Delta Blower Generation 5 (G5 for short) is the synthesis of four previous Aerzen blower 
package generations combined with an array of new technical innovations to provide five key 
advantages to our customers:   

�� The machinery noise level has been lowered yet another 6-8dBa1 on average compared to 
the previous Delta Blower 

�� The blower package is even more user friendly especially in transport, installation, 
operation, and maintenance  

�� The oil level is visible from the outside of the package so the blower does not need to be 
shut down 

�� No absorption material is used in the discharge combination silencer; this eliminates the 
possibility of foreign objects contaminating the air or gas stream 

�� Use of a shaft mounted cooling fan, which reduces installation and operating costs by 
eliminating extra wiring, motor starters, and its interlocking with the main blower motor 

�� The compact footprint allows units equipped with sound enclosure to be mounted side-by-
side since there is only one main maintenance access side   

                                                
1 Measured in 1m free-field conditions 
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Aerzen Delta Blower Generation 5 are pre-engineered modular compact packages, which offer a 
wide range of options from proven and standardized components at reasonable costs and short 
delivery times. 

Shipped completely assembled, the Aerzen Delta Blower Generation 5 is indoor and outdoor rated.  
There is no extensive installation work - neither grouting nor special anchoring is required, just 
simply level it and bolt it to any standard industrial flooring or surface. 

Scope of supply: basic configuration
�� Aerzen Rotary Lobe Blower stage 
�� Combination Base Frame / Silencer combined with hinged motor plate for automatic belt 

tensioning – with 2 ½” diameter discharge pressure gauge 
�� Set of vibration isolating mounts under the entire blower package 
�� Inlet silencer – filter with filter maintenance indicator 
�� Narrow V-belt drive and protection guard 
�� Pressure safety valve 
�� Discharge manifold with integral check valve and flexible pipe connector 
�� Standard paint system 
�� NEMA electric motor TEFC, EPACT efficiency, with conduit box on top 
�� First oil fill and “Service kit” 
�� Packaging for domestic trucking 
�� Standard documentation in electronic format: English language, drawings with US-

customary and metric units of measure

Standard options include (not limited to)
�� Inlet pipe connection kit 
�� Sound enclosure with skid / oil-drip pan and forced ventilation 
�� Start-unloading valve Aeromat, with or without solenoid valve 
�� Pressure modulating valve Aeropress or Aeropress10S, pilot operated 
�� Other motors, e.g. Premium Efficiency with conduit box on top 
�� Instrumentation & controls, e.g. ASG200 Aerzen blower controller
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Description of the main components 

The combination of key components marked with a            in the description below significantly 
contribute to the reliability and performance of the Aerzen Blower: 

At the heart of the package: The Aerzen Rotary Lobe Blower
Low vibration and low pulsations - a key feature:
Internal pulsation interference channels in conjunction with 3-lobe rotors reduce the pulse in the 
discharge air stream by as much as 90% or 20 dB at the lobe-passing frequency. This significant 
attenuation contributes strongly to reducing vibrations in the entire package and lowering the noise 
emitted by the downstream piping. 

Positive displacement characteristic:
�� The blower moves a fixed volume of gas with each shaft rotation, nearly independently from the 

operating pressure.   
�� At constant differential pressure, the load torque remains constant.  
�� For a given pressure, the power is directly proportional to the speed. 

Flow across the blower stage:
�� Vertical from top to bottom 

Drive shaft location:
�� On the left when facing the blower shaft 

Rotation:  
�� Counterclockwise when facing the blower shaft 

Housing:
�� The central section, “the cylinder” and the two side-plates house the rotors, while a gear case and 

a drive end cover contain the lubricating oil for bearings and gears. Individual side plates allow for 
optimal setting of the radial rotor clearances: a valuable feature on blowers with the gas flowing 
perpendicular to the rotors. 

�� Connections: full-size, flat-faced flanges 
�� Maintaining internal alignment under all operating conditions is paramount for the reliability of any 

rotating equipment. The housing is, for this purpose, designed to support the entire blower stage 
on its outlet flange only; no need to worry about a “soft foot” or uneven base support 

�� Materials: Gray cast iron EN-GJL-200 equivalent to ASTM A48 Cl.30 AISI A278 Cl. 30 
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Rotors:
�� Up to and including the model GM 60S, rotors and shafts are made of a single, drop forged steel 

piece made from C45 steel equivalent to AISI Type 1045. Solid or dust-tight rotors do not have 
any open cavities that can trap contaminants.  This is particularly important in food applications 
and applications requiring high purity.  Moreover, rotor balance is maintained and vibration is 
therefore minimized. 

�� Stiff rotor design: the rotors’ first critical speed is always at least 10% above the maximum 
operating speed. 

�� The rotors meet or exceed the ISO 1940 / ANSI S2.19 G6.3 criteria of dynamic balancing

Timing gears: 
�� Helical gears with hardened and ground teeth to meet AGMA 12 quality standard with an AGMA 

service factor of 1.70.  
�� To maintain the advantage of high quality gears, the gear wheels are secured onto the shafts by 

means of a tapered interference fit.  Optimum concentricity is achieved and neither gear hub nor 
shaft keys are used. To prevent damaging the seats, gear installation and removal are carried out 
using hydraulic pressure to expand the gear wheels within their elastic limit.  

Bearings:
�� The rotors are supported by anti-friction bearings 
�� The bearings are housed in the side-plates and are sized for an expected 5 years between 

overhauls.
�� The drive-shaft bearing is a cylindrical roller bearing whereas the other bearings are selected to 

achieve the proper clearances between rotors and housing, axial loads from the helical bearings: 
smaller machines up to GM 50L feature double angular ball bearings. 

Lubrication:
�� Oil splash lubrication of all bearings and gears through oil spray disks on both blower ends  
�� An oil sight glass is provided on each oil sump. 
�� An oil drain valve is provided on each oil sump.  The oil drain valves are directly mounted to the 

oil sump covers for clean, easy and fast oil change.   
�� Units with sound enclosure are plumbed together to an oil reservoir that serves as oil fill and drain 

device, and its oil sight glass is visibly mounted to the maintenance side of the enclosure.   
�� Aerzen USA provides the first oil fill with a lubricant as recommended in the operating manual as 

well as a service-kit containing hydraulic bottle jack, oil fill funnel, and oil drain hose. 

Seals at the rotor chamber: 
�� The rotor chamber is sealed from the oil chambers by four, all metal, non-rubbing seals, each 

consisting of the following components and in that sequence: 
��Oil slinger ring 
��Two restrictive piston-rings in a labyrinth 
�� “Neutral chamber” located between the piston rings used for venting the seal  
��Two restrictive piston-rings in a grooved labyrinth bushing 

Seal at the drive shaft: 
�� Double, permanently lubricated Viton seal ring  
�� Shaft sleeve: replaceable, hardened steel 
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Testing
�� Each blower stage is subject to a full-load test to verify the volumetric flow and power values.  
�� Acceptance criteria are +5% on power and –5% on flow for all machine sizes. 
�� Orifice flow measurement and conversion of results to the operating conditions in accordance with 

ISO 1217, simplified 

The package component Aerzen Rotary Lobe Blower

Intake air silencer & filter 
�� Absorption-type silencer upstream of the air filter element.  For reasons of cleanliness, there is no 

silencing material between the filter and the inlet blower flange. 
�� The carbon steel housing is powder-coated. Quick-release latches for quick access to the filter 

element
�� Filter performance 93%, ASHRAE 52-76 (class 4, EN 779, separation > 95% @ 5 microns)  
�� Progressively compressed, thermally bound polyester fibers, free of PVC, smoothened and 

compressed on the clean airside for highest dust separation and retention capacity.  The filter 
media is made of a single, 30 mm thick continuous mat, sown without glue. 

�� Included is a filter maintenance indicator.  If the sound enclosure option is selected, the filter 
maintenance indicator is mounted to the enclosure wall. 

Base with integral discharge silencer: 
�� In addition to the blower’s internal pulsation cancellation feature, the combination discharge, 

three-chamber reactive silencer is used to further reduce the noise and residual pulsation in the 
air stream across a wide range of operating speeds.  The residual pulsation downstream of the 
silencer meets or exceeds the API 619 recommended 2% peak-to-peak of the absolute line 
pressure.

�� The discharge silencer is combined with the support base into one compact rugged unit.  It is 
made from pressure vessel steel it forms a torsion resistant cylindrical vessel supporting the 
blower stage and other components. 

�� The mounting surface for the blower is a full-size steel flange machined and continuously welded 
to the base with the full number of tapped holes for the studs to fasten the blower to the base - no 
need to align blower feet or to worry about a soft-foot condition.  A surface sealant is used instead 
of a gasket. 

�� Maximum operating pressure: 1.1 bar gauge (16 psig) and 150ºC (300ºF), built and certified to the 
latest European Pressure Vessel Code, PED. Test pressure: 1.9 bar g. (27.6 psig) 

�� The base is mounted on four vibration-isolating mounts2

                                                
2 Three foot mounts are used on DN50 units 
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Belt drive
�� Narrow, anti-static V-belts 
�� Selected for a minimum service factor of 1.4 times operating power (BHP), or 1.1 times the motor nominal 

power (nameplate HP), whichever is larger3

�� The Aerzen Delta Blower Generation 5 package provides entirely automatic tensioning of the 
belts. Thanks to the package configuration, the drive geometry is such that the motor hinges 
parallel to the motor shaft centerline, using the only the motor mass to maintain this tension 
without need for adjustments or springs.  This not only reduces maintenance, it also reduces the 
potential for operating with too little (slipping belts) or excessive belt tension (excessive bearing 
and shaft load).   

�� The maintenance kit provided by Aerzen USA also includes a hydraulic jack used for lifting the 
motor to change V belts.   

�� Sheaves and bushings are dynamically balanced to ISO 1940 / ANSI S2.19 G6.3. For linear tip 
speeds > 6500 ft/min (33 m/s), nodular cast-iron, ventilated sheaves are used. 

Belt guard
�� OSHA compliant personnel guard, made of galvanized steel: either perforated steel or solid 

sheets with vents, depending upon the model. 
�� Units with sound enclosure feature hand protection fan and belt guards, and the enclosure itself 

serves as the ultimate protection device.  The removable maintenance panels comprise lockable 
latches that help facilitate OSHA prescribed tag-out-lock-out procedures.   

Vibration isolating mounts 
�� A set of vibration isolating mounts are located under the blower package to hinder the 

transmission of structure borne noise from the blower and the discharge silencer into any 
structure the package is installed on, such as a mounting skid if supplied with acoustic enclosure. 

Discharge manifold 
�� Flange-mounted to the discharge silencer, the discharge manifold serves for mounting the 

pressure safety valve, an optional start-unloading valve and for connecting the blower package to 
the discharge piping. 

�� Materials of construction: welded carbon steel (Aluminum stub pipe for DN50) 
�� The discharge manifold houses the discharge check-valve 

Pressure safety valve
�� DN100-200 blower packages have a vertically mounted, spring loaded, safety pressure valve 

sized for the full flow of the blower.  DN50 and DN80 blower packages feature horizontally 
mounted safety relief valves.

�� The valve’s characteristic is nearly proportional.  It not only opens, but also closes at the set 
pressure

�� The valve has a built-in dampener that allows the valve to actuate smoothly, which prevents the 
“pop-off” effect commercially available valves exhibit.   

�� Pressure rise up to 10% at full flow. Certification of conformity to PED  
�� Being an all-metal valve, it is not suitable as a pressure modulating valve.  If this function is 

needed use an Aerzen pilot operated Aeropress or Aeropress10S pressure modulating valve.   

                                                
3 Higher values are not necessarily better as they could lead to belt slippage due to excessive stiffness, and also 

shaft damage (deflection) caused by higher tension values required by over sized v-belt drives. 
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�� Materials: seat of gray cast iron and, depending on the size, a brass or anodized aluminum bell 
and piston, galvanized spring, steel spring rod, and an aluminum or fabricated external steel 
cylinder.

�� Standard set points are 15.2 psig (1050 mbar) for “S” model blowers operating above 10 psi (700 
mbar), and 10.9 psig (750 mbar) for all machines operating under 10 psi (700 mbar), including all 
“L” model blowers4.

�� The valve protects the blower stage against line surges, and spikes. It does not protect against 
prolonged overloads or excessive discharge temperature. Therefore, it is not an absolute 
protection device, nor is it “bubble tight”. 

Discharge check valve
�� A full-bore check valve that can be easily removed for inspection and maintenance without 

disconnecting the discharge piping5

�� With its horizontal top-located steel shaft6, the check valve naturally closes by gravity at no-flow. 
�� Without any springs, the check valve will not chatter, even at low flow conditions (for example in 

adjustable speed applications)
�� Flap material: EPDM on steel for operating temperatures up to the blower limit 
�� Optional check valve flap material: Silicone rubber

Discharge flexible connector
�� A reinforced silicone-rubber discharge flexible connector with heavy-duty clamps connects to the 

discharge piping.
�� It prevents the transmission of structure-borne noise from the blower and its discharge silencer to 

the discharge piping. 
�� Located downstream of the silencer and with only a small gap (~1/2”) between the package and 

the pipe, the noise sent to the outside is maintained at a minimum. 
�� The sleeves are sized for standard, schedule 40 pipe diameters. 

Discharge pressure gauge 
�� Liquid filled, 2 ½ “ dial.  Units: mbar and psi 
�� If the sound enclosure option is selected, the discharge pressure gauge is mounted to the sound 

enclosure wall. 

                                                
4 The valves are adjustable, and different springs are available for other set points depending upon operating 

conditions, motor limitations, or customer’s requests. 
5 Except DN50 
6 Except DN50 
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Optional sound enclosure 
�� Covering the entire blower package with the drive motor, the enclosure provides suitable 

protection for outdoor installation up to 40 mph winds and 14 lb/ft2 snow load and rain at 45º 
�� The enclosure and the blower package are both mounted on a skid / oil-drip pan, designed for 

meeting environmental protection standards as well as for easy transportation and installation. 
�� The unique Aerzen package design makes it possible to mount multiple blowers side-by-side 

without hindering access to the maintenance side (front).  All pipe and wiring connections are 
made from the backside.  This offers the best use of available floor space.

�� All maintenance activities can be carried out from the front of the package, e.g. air filter, belts, and 
oil maintenance.  The oil level is visible from the outside and eliminates any guesswork.  Oil can 
be filled and drained from a common reservoir that also houses the oil level gauge.  The oil level 
check can be done with the blower in operation.   

�� The enclosure reduces the package noise level to less than 80 dB(A) – 75dB(A) in most cases- at 
1 m, free field, per DIN 45635. 

�� Quick release panels, each less than 50 lb (as mandated by MSHA) provide quick and easy 
access to the blower and the package components for routine maintenance.  

�� Blower packages are fitted with a shaft-mounted cooling fan for sufficient heat removal. There is 
no need for a separate electric driven fan and required interlock and controls. 

�� Aerzen mounts the blower package in the sound enclosure at our factory prior to shipment.  
�� Panels are made of galvanized steel sheet, with packing self-extinguishing, non-dripping high-

density polyester foam as absorption material. 
�� The enclosure is powder coated in a UV resistant Aerzen Royal Blue color, accented with light 

gray maintenance panels 
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EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Sludge Feed Pumps 

Specification Section: 11324 Title : Progressive Cavity Pumps 

Equipment Location: Sludge Handling Facilities 

Equip. Type: Pump Equip. Service: Waste Activated Sludge 

Equip. Dimensions: 
Equip. Weight: 
Materials of Construction: Buna N rubber Stator and tungsten carbide rotor 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
P-401  3 

Yes No 

1,800    

P-402  3 

Yes No 

1,800    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Seepex Netzch Moyno  

Model     

Est. Cost/unit     

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   
Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:  _____gpm, _____ psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size ___

Air:   Utility   Instrument    None   None   None

Capacity:  _____gpm, _____ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack
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HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Backboard

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Bridge 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    







 



City of Guadalupe, Department of Public Works TM 2 – Basis of Design 

DUDEK  Wastewater Treatment Plant Improvement Project  

Appendix H 
Sludge Dewatering Screw Press Data Sheets 



 



 City of Guadalupe, Public Works Department  DRAFT 

P:\101.Engineering\Guadalupe, City of\6576-Wastewater Treatment Plant\09 Project Deliverables\04 - TM2 and 30% Design\Appendices\App H.0 Equipment Data Sheet - Screw 
Press.doc 9/9/2010 

EQUIPMENT DATA SHEET 

PROJECT INFORMATION 

Project: Guadalupe WWTP Improvement Project Job No.: 6576 

Prepared By: Michael Hill Date: 9/1/2010 

Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 
Revised By: Date: Rev. No.: 

PRELIMINARY DESIGN INFORMATION 

Equipment Name: Sludge Dewatering Screw Press 

Specification Section: 11470 Title : Sludge Handling Facilities 

Equipment Location: Sludge Handling Facilities 

Equip. Type: Sludge Handling Equip. Equip. Service: Waste Activated Sludge 

Equip. Dimensions: 17.3” Diameter 

Equip. Weight: 
Materials of Construction: 316 Stainless Steel 

Equip No. 
Equipment
Capacity 

Motor/ 
Load 
(HP) 

Standby 
Power 

Motor
Speed
(RPM) 

Equip
Speed
(RPM) 

Maintenance 

Type Freq. 
SDG-401 100 lb/hr 2 

Yes No 

1,800 1.9   

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

   

Yes No 

    

No. of future additional units:    

COMMENTS: Proposal does not include cost of installation 
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DESIGN DEVELOPMENT INFORMATION 

GENERAL 

 Manufacturer A Manufacturer B Manufacturer C Manufacturer D 

Specified MFGR Huber FKC   

Model Rotomat RoS3 BHX 600   

Est. Cost/unit $201,000 $229,000   

Expected Lift     

Delivery Time     
(Catalog cut sheets and standard specification of specified manufacturers enclosed) 

MECHANICAL 

Inlet Pressure:   Outlet Pressure:   
Inlet Diameter:   Outlet Diameter:   

SUPPORT UTILITIES 

Water:   None   Potable   Non-potable   Utility

Capacity:  _____gpm, _____ psi 

Drainage:    None   Hub Drain   Floor Drain   Floor Sink   Size ___3”

Air:   Utility   Instrument    None   None   None

Capacity:  _____gpm, _____ psi

Lube Oil:  None   Lubricator

Hydraulic:   None  Power Pack



 City of Guadalupe, Public Works Department  DRAFT 

P:\101.Engineering\Guadalupe, City of\6576-Wastewater Treatment Plant\09 Project Deliverables\04 - TM2 and 30% Design\Appendices\App H.0 Equipment Data Sheet - Screw 
Press.doc 9/9/2010 

HVAC 

Heat Loss:  BTU/hr Combustion Air:  scfm

EQUIPMENT INSTALLATION REQUIREMENTS 

Equipment Mounting  Base Plate  Skid Frame  Support Legs Backboard

Structural Support  Equip Pad  Equip Base  Isolation Base 

 Piers  Wall Brackets Height ____ft  

Lifting Requirements  None  Lifting Eyes  Monorail 
 Bridge 

Crane

Service Platforms  Yes  No 

 Equip Supported  Yes  No  Partial 

ELECTRICAL 

Motor Type   Horizontal   Induction   Contstant Speed 

  Vertical (Chamber)   Synchronous   Two Speed 

  Totally Enclosed   Wound Rotor   Reversing (classifier) 

  Submersible   Variable Speed 

Motor Duty   Continuous   Intermittent 

Environment   Indoor   Outdoor 

  Damp   Wet   Corrosive   Hazardous 

Variable Speed   Adjustable Frequency 

  DC – SCR    

(If Applicable)   Eddy Current    

  Hydrostatice    

  Other _________    



 

Date:   6/30/10 

To:   Whom it may concern 

Reference:  Guadalupe, CA 
 
Subject:  RoS3Q Sludge Dewatering Equipment 
 
We are pleased to provide you with the following preliminary budget worksheet for the 
Guadalupe, CA project. By choosing the Huber Technology ROTAMAT Series™ sludge 
dewatering system, you are selecting state-of-the-art technology that provides optimized 
operational efficiency. 
 
The RoS3Q is a screw press with a conical 
screw shaft and cylindrical sieves consisting of 
three treatment zones: inlet/drive zone, three-
part thickening/dewatering zone, and press 
zone with pneumatic counter-pressure cone.   
 
Huber’s patented injection mixing ring will mix 
the polymer and thin sludge before it enters the 
unit. The RoS3Q does not require a flocculation 
tank for retention time of the sludge and 
polymer to form flocculations, this is done in the 
piping leading up to the unit.  After the thin 
sludge and polymer have been adequately held 
for the appropriate retention time the sludge is 
conveyed through the three-part basket, as described above, where it is efficiently dewatered.   
 
The Screw Press RoS3Q provides the following benefits: 
 
Design Benefits 

� Insensitive to coarse material due to 
the wide gap between the screw 
conveyor and sieve 

� No permanent sieve cleaning required 
� Pneumatically controlled pressure cone 

system 
� Defined sludge residence time 
� No filter cake production 
� Minimum wear due to the low speed of 

the compacting screw 
� High dewatering degrees
� >95% Capture Rate

Operational Benefits 
� Full-automatic and continuous 

operation  
� Minimal operator attendance 
� Easy to start-up and shut-down 
� Few wear parts 
� Easy maintenance 
� No need for hosing down 
� No noise or vibrations 
� No emission of odor or spray water (aerosols) 



 

Cost Benefit 
� Very low wash water consumption 
� Low power consumption  
� Little operator attendance 
� Very low maintenance costs 
� Low investment costs 

 
A NEMA 4X panel housing the PLC and control switches is provided with each equipment to 
monitor and control system performance.  Critical performance parameters are continuously 
monitored to ensure that trouble free operation is being provided at all times.  
 
This worksheet is for your planning and 
use.  Please carefully review our design 
criteria for peak flow rate, and design 
conditions to ensure that the criteria used 
matches actual project parameters.  When 
detailed project design commences, please 
contact us for a review of all design 
parameters, including dimensions and 
equipment requirements.  Once you have 
confirmed your design parameters and 
budget, we would like to make available to 
you, at your request, a complete designer’s 
package including a formalized proposal, 
detailed specification, and general 
arrangement drawings.  
 
Huber Technology’s price for the enclosed design is $201,000. This quoted price includes the 
equipment as described, freight to site, and start-up by qualified personnel.  This quote excludes 
any taxes that may be applicable.  The above information is to be used for budget estimates only 
and is valid for 60 days.  
 
Please do not hesitate to contact us if you have any questions or would like further information.  
Thank you for your interest in Huber Technology and our products.  We look forward to working 
with you on this project. 
 
With best regards, 
Huber Technology, Inc. 
 
T.R. Gregg 
Western Regional Sales Manager 
Enc. 
 
 



 

 
DESCRIPTION 

ROTAMAT® RoS3 
Model:  One (1)x RoS3Q-440 
Influent Solid Concentration:0.5% d.s 
Total Hydraulic throughput: 35,000 GPD (39 GPM) 
Solids throughput: 100 lbs/hr 
Running time: 15 hrs/day 
Capture rate: �95% 
Volatile Solids: < 65% 
 
Including: 

� 304 stainless steel construction; pickled and passivated in acid bath 
� Wedge wire basket 
� Support legs 
� 2.0HP, 3ph/460VAC/60Hz main drive motor, Class 1 Division 2 
� One (1) solenoid valve, 2-way brass body, Class 1 Division 2 
� Magnetic-inductive flow meter 
� Polymer injection system, including a progressive cavity pump is optional. 
� Thin sludge pump, progressive cavity, is optional. 
� Wall mounted or stand-alone NEMA 4X stainless steel control panel  
� Standard manufacturer’s services have been included.  Additional services are 

available on a per diem rate upon request. 
Notes 
 

1. Equipment specification is available upon request 
2. If there are site-specific hydraulic constrains that must be applied, please consult the 

manufacturer’s representative to ensure compatibility with the proposed system 
3. Electrical disconnects required per local NEC code are not included in this proposal 
4. Huber Technology warrants all components of the system against faulty workmanship and 

materials for a period of 12 months from date of start-up or 18 months after shipment which ever 
occurs first 

5. Budget estimate is based on Huber Technology’s standard Terms & Conditions and is quoted in 
US$ unless otherwise stated 

 



�
�

� � ��������	����

�
��������	
�����
��

��������
�
�
�

��� ��������
�
�

�
�
�
�
�
�
�
�
�
�
�

�����������������
�
�
�



�
�

� � ��������	����

��� �������������������������������������
�

�
�

�
����� ���!��������"�����!�������#�����������������������������!��������#�
����������������������



�
�

� � ��������	����

�
��� $��!���!�����������������������!�!���������%�!���

�
���������� � � � � � ������������

��������������	��������������� � � � ������� �����
�������!��"��	���!��� � � � � �������#������
�������!��"��	���!�����������!!��� � � �������#�����
$����������!��!� � � � � � ������������ %&!����'�
(����������	��������������!��!� � � � �������#(���� %&!����'�
$����������!��!���������!����)����� � � �������#$���� %&!����'�
$����������!��!�����!������!����)����� � � �������#����� %&!����'�
#���������������������!��!� � � � ������������ %&!����'�
(����������	���)���������������������!��!� � �������#(���� %&!����'�
*�������!����)�����	���)���������������������!��!�� �������#$���� %&!����'�
&���!������!����)�����	���)���������������������!��!� �������#����� %&!����'�

���������������	��)��������������������� � � ������� ����� %&!����'�

�)����������������	����)���������� � � � �������#(���� %&!����'�
$��)+����������������)�������� � � � ����,������� %&!����'�
#��!����������� � � � � � ���� ������� %&!����'�
� �
�

�
�
�



�
�

� � �����-��	����

&�� '��!����������!�������
�

-���.���������/����������
�

�� �����������������"���/��!!���������!������������	���������)�������
�� $������������"���/��!!������������������������)���!��������������	�������

� !��!����	�����0�!���������)�����+��
�� 1�!���!��������2��)�������������������������������2����"��)�����������

� ���)��"���!����������
�� &!�������������)����������"��!��������	��������������
�� ��)����0!�)�	�)�!����)���������)��%����)�������������2���������!����)����'�

���������������)���		�������!�)����������������
�� �����0���������	���������������)��)���		�)��)�!������"����+���������))������
�� $�����)���������"���/��!!�����������������������������)����!�)�������

����)���$�����������)���!��	�����)��������3)4�����/�������
�� 
��!�)��������3�4�����"�������5�����
�� $�����)����������"���/��!!�����������������������%�������"��������������'����

���"����������)�0�		��	���������%���)���)���2�!���������2������'���
�� �!!��)�"������������������"���"���������������������������)���)���)�������

����2����!����)���������	�����������
�

����!��%��(����������� )����� �$�
!��*������� +�����

*16�76�8��9:� #���������	������)����2��������2�)�������
����!�)�	�)������ ����� ,������5���

��������
�,,-(./($�� $������!��%���0���%�����������!��%�� �,,-� �

*16�76�8���-0���
���8�


�	�����	���)����;�7��)���)����/��!������	�
��)����2���������.���������/��������� 8�������9� ,������5���

��������
�,,&(�,1($�� $������!��%���$2�� �,,&� �

76�8����080-��
���9�

7��)����������)�)��!���"������
<��)���������	����������������	����)��	���
���������

����:����9� ,������5���
��������

76�8����080���
�����

7��)����������)�)��!���"������
<��)���������	��������	����)��������)��
	������������

���8����=� ,������5���
��������

�,,-(&�($�� $������!��%�����!
����� �,,-�  ��������	��
�:�������:�

76�8����080-��
�::��


�	�����	���)�����>��������)���	�
���?!�)������������

�������::8� ,������5���
��������

*16�76�1
&���=-:0���
���8�


�	�����	���)�����>��	���0��������!�����	�
���)���)���)������������>�!���������������
����������������

=�������9� ,������5���
��������

*16�76�1
&���=����
���8�


�	�����	���)�����>��������)����!2�
�����������������

=�������9� ,������5���
��������

�
�
�



�
�

� � ��������	����

�
-��� 1�����������@����+����!���)�!����

�
$���A&$���$B�
)��������A�
� �C� �� ��������� 	��� )��������� ����������� �	�
������� *���������� �� �)������� "�� ���� !������ ���������� ��� ���� )��������
���������D����������������������)�����������)��������������������������!��2�
	���� ���� �������!� ��� ������)�����2� ��� �� )��!�)�������� ������������ ���������� ���
	������	����������

�
�

-��������������
�
D���� ���� !����� �� ������� %����������� ���)�2� ��� ���� !��)�� �!�������� ����2� ����
!��)��)�����������2������������)�������������?�������������������)���� 	����
�������������+������������'���������	�����������������)������������������2�
�
� 0�7������)����!������!�������
� 0�6��	���������)������������!�����)��!������
� 0�*�����!��������������������
� 0�7?������������������

0�
�		�)�����!������������������"������!������!��"��	���!�������
�������!!���34,��4���	�,�5�

�
�
����!��������������!�������))��������������	���������	��)���������)��!�������
�
�	���� �� !���������� ����� %�� �)���'� ���� 	��������� !����� )��!������ ����� ���
�!�������
�

�� 
������	�������������34,��4��6,�5�%����!��������)��!����'�
�� ���������������%4,��4��2�,�5��
�� 
������	�)���������������������!��!�34,��	��2�,�52����������������	�

�)����������������34,��	��6�,�5�%�!����'�
�� $����������!��!������34,��	��2�,�5�

�
-�-�(�������
$��������� ���"������������ ���)+��� ���"����� ��	�������������"����))�����)�)����
!��!�%�����������!��!'�34,��	��2�,�5�����!�����������������?��������)���$���
��/������������	�������������E��������������������	��/���)��)����������$���	����
�����)���"����������"��������	� ����	���������� 	��� ���������������!��!�34,��
	���'�,�5���
������!����2���)�������)��)����������������0�)�����)��!������)���"��"������!������
����	����������	������������������!��!�34,��	���'�,�5��
�
1�� ���� ��E�)����� ���� ��?���� ����� ���� ������ ���� !������� �������� ���� �����������
��?�������������������	�)������������������)���������������������!��!�34,��	��
2�,�5���������)��������2����������	����)����!����������������������	��������
�����������)��)�����������$�������)���"�����������������������������������E������



�
�

� � �����8��	����

��������������������$���	�����������	�������������)���"����������"�������
�	�����	����������	�������)���������������������!��!�34,��	���'�,�5���
������!����2���)�������)��)����������������0�)�����)��!������)���"��"������!������
����	����������	�������)���������������������!��!�34,��	���'�,�5��
�
$��� ����+� ������ !��!� 34,�� 	�� 2� ,�5� ���� )��������� ������ ������ !��!� ����
�/��!!��������������������������!����)�����34,��	���)�,�7�4,��	���)�,�5��D����
������������!����)�������!���2�����	��������������������!!�����
&!������
1	� ���� !����� �� �!������� ����� �� �)������� ��������� ����2� ���� �������� ������ 	���
�)����������������34,��	��6�,�5����)�������!���������������)���������������������
!��!� 34,��	��2�,�5� �!��������� $��������� 	���� �� )����������"�� �� 	����)����������
34,��	���'�,�5��1	�����	����	����"������16�	������������	����)����������34,��	���'�
,�5���!���2�����	��������!!�����������!�����)����������������)��������������
�
1��)����	��������������!��!�34,��	��2�,�5����)���������������������!��!�34,��
	��2�,�5� 	�����%���������!�������	������	�������������������	����)����������������
34,��	��6� ,�'� ���� 	���� �� ��!!������� ������)����� )������ ����� ����� )��������
������ $��� ��)����� ���� )������ ����� )�������� ����2� �	� �� ������ �� ��)��"���
���������������	�
��������������������

�
-���*����������!��)��
$��� ������ @� )��������� ������ ��?� ��� "�� ���������� 	���� ���� ���� ��E�)����� ����
��?������������������)����!����
$���A�
�C� ���!������������������)���)������� %!��������'� 34,��4��2�,�5������
	��/���)��)����������$�����������)�����������)����������������������	��������
������)��!������!� ��� ���� ��)�����2���� �� )������� �������� ������� !���� %���)�� ��
������������������������	�!���������0�!'��
�
D���� ���� 	���� ����� �?)���� ���� !����F� ��?����� �������!��� )�!�)���2� ����
!����������������������)���"����	�����!��������D��������!������!��"��34,��
4���	�,�5�	�������!��������������������!�����������2�����	��������!!���34,��
	��2�,�7�4,��	��2�,�"�4,��	��6�,�5��$���	����34,��	��2�,�"�4,��	��2�,�"�4,��
	��6�,�5� ���������������������������������!������!��"��	�������!���34,��4��
�	�,�5����������������������������!���������������������)��"�����������������
�?!�����%���)����������"�������G������'���
1	� ���� !������ !��"�� 	��� ���� !���������� ���� ������ !������ �� 	��/������� ��
!���������� ������� ��� ���� 	������ !��������"��� ����� 34,�� 4�� �	� ,�5� �	����
��)�������0����2����������������!��)�����������!����������	���������)������
�
1��)����	���������������34,��4��2�,�5�	����2�������)���������!!�������	�������
34,��	��2�,�"�4,��	��2�,�"�4,��	��6�,�5��������!�����
�
����%���������#�������)�������	�������!���������34,��4��2�,�5�����)������1	�
���� ������ )������� �?)���� �� ��	����� 	������ !��������"��� ������ �����2� ���� �����
������!��!� 34,��	��2� ,�52� )��������� ������ ������ !��!� 34,��	��2� ,�5� ����
��������������	����)����������������34,��	��6�,�5�������!!����$���������������
34,�� 4�� 2� ,�5� )������ ��� ���� 	������ !��������"��� �������� !���� ���� ����
��������������������������34,��4��6�,�5��!����D��������������)����������



�
�

� � �����9��	����

	������������"���������������������%��)�����������������������������'2�������)�����
�����������������!�����������������	���������0�������
1	� )������� )������� �)������ ������� �� 	������ !��������"��� ����� 	��� �� 	������
!��������"��� 	��/���)�2� ���� ����������� !��)�� �� �������!���� ���� �� 	�����
����)�������
�
��!������)����������������)����F���)������������)������)�������	��)���������
�����������������$���)����)��!�������	�����!������)�����������"���"������
�	� �� !�������)� !������ ������� ������ $��� !�������)� �)������� ��� �� !������
)���������� 34,��4���	�,�5� ������������D������������ 	����"����� ����!����������
������ %����� ��� �����������	���!�����������!!��� 	������'2� ���������������!��)�� ��
��!!���������	���������)�������
�
8������� ������� �������� !�������� $�� ��"���5�� ���� )���� !��� !�����2� ����
!���!����34,��4��2�,�5�)���"�����!��������������������)�����!������34,��
4���	�,�5��$���!���!����34,��4��2�,�5� �����!�������������	��������E���"���
!�����������2�����)����!��!������������������!��������
1	� ���� !������ 	���� "����� ���� !������ �����2� ���� !���� ������� )������� ��� ��
�����������!�����1	�����!�������?)��������!�����������2�����!�����������
)������������������������!�����$����!!�������������!���������������������������
������� ���)�� ���� ������� !���� )��� ������ $��� ������� !���� ����� ��� ����)����
!��!��������� ��� ���� !������ ������ "������� ���� �!!��� ���� ������ !������ ������
�������
1������)�����������!��������)�����!����������/����5��������!����������������
����������))����
�

�
-�8�D�����������)�������
��!������55���"�����������������������������)+����"����������������������
"����#����������+��!��)����� ���������	��������������)�)������ ��� ��������2����)��
)���"���������%!��������������������'���
�
$��� ����� �	� �� ������� )�)��� ��� ��� "�� !�����)���� ���� ������� !���������� $���
!������������������
�� D������!�����������H���I�
�� D������)�)������������
�
*�)��!������	���)��!������������)�)����
$���!���������34,��4��2�,�5���!2���������	�������34,��	��2�,�"�4,��	��2�
,�"�4,��	��6�,�5�����!!����$�����������������34,��4��6�,�5��!��������������
�������������!���������34,��4��2�,�5������"��������������������	�?����������
!�����	����,5��$���)��������!��)����������������������������"����E������������
��/�����������
�	���� �?!�������� �	� ���� )�������� )�)��� ���� !��������� 34,�� 4��2� ,�5� ����� ����
	������� 34,�� 	�� 2� ,�"� 4,�� 	�� 2� ,�"� 4,�� 	�� 6� ,�5� ����� �))������� ��� ����
!������������������)�)����



�
�

� � �����=��	����

�
-�8�$������������	����������������!��)���
�
$������������	����������������!��)��������������"���)����������	���������@��!�+���
��� ��� �?������� ����@��!� )�������� $��� ��)����� ������������ )������ �����
)��������������$���)��������)�)��������������)������������!��)���!�������������
���"������?����������!��
�
������)��������)�)���"����2����������������!��!�34,��	��2�,�52�)���������������
������!��!�34,��	��2�,�5�������������������	����)����������������34,��	��6�
,�5�������!!����
$��� !��� ������ 34,�� 4�� 2� ,�5� ������� ��� �!�������� �))������� ��� ���� !�����
)��������������$�����)�����!��	��������������������)�)����
�
�	���� ���� !��� ������ 34,�� 4�� 2� ,�5� ��� ��!!��2� ���� ���)+� ������ ��������
)�������2� ����� )��������� "���� 34,�� 9�� 2� ,�52� )�������� ��� �!������ 	��� ��
!��������"���������������������)��!��������������	����)+�������������



�
�

� � �����:��	����

/��'�������������
�

�

�

4����������)��� �
�*��������!
 ����*����%����!!����������*��!����������!������:

�

�

;��
�����������
���������%��%�

4,��4��6�,��%�!����'

2�������%�
4,��4��2�,�

	����
�

"�)+

	������������!
�������
��������%�

4,��4���	�,�

��?

�

����������������
���������

4,��	��2�,��%�!����'

&6

&((

������������8+

)
������������
4,��	��2�,��%�!����'

&6

&((

����������������������

������

������
!����
�&(( 
���������������!������� #��������)�)��

�������������
&6

&((

�



�
�

� � ���������	����

-��������������������
�
	��������� �������������� �����������������
A�
��C�)������������� ��>�:::2:�������� ��2���������
D������)�)���
!����������

��>�:::2:�������� ��2���������

1�!���� ����� �������
)�)���

��0�::::��)���� 8���)����

A������!���!�����
6�������!��������%��������
!�������!������)������'�

�0����J� $�� "�� ��E����� ��� !�)�	�)�
��)���)���������������������
�	�����0�!��

����!����
����������������

�0����J� ���J�

#�������������������
A�������������

�0:::2:��� $�� "�� ��E����� ��� !�)�	�)�
��)���)���������������������
�	�����0�!��

*����������)�������������
������A������������
�?)������

��0�::::��)���� ���)����

#��������?)�����)��
	��/���)��

�0::� -�

#��������?)�����)�������
�����

��>�:::2:�������� �2���������

�������������������!��� �0::::��<��� :����<���
&		0������	����!������
�?)�����)��

��0�::::��)���� �=���)����

��������?)�����)��
	��/���)��

�0::� -�

&		0������	����!������
�?)�����)��

�0:::��)���� ����)����

��������?)�����)��
����������

��>�:::2:�������� �2���������

K����������!���!����
��������!������)�������

�0����J� $�� "�� ��E����� ��� !�)�	�)�
��)���)���������������������
�	�����0�!��

,�����������!���!����
��������!������)�������

�0����J� $�� "�� ��E����� ��� !�)�	�)�
��)���)���������������������
�	�����0�!��

K�����!������������
������

�0�������"��� $�� "�� ��E����� ��� !�)�	�)�
��)���)���������������������
�	�����0�!��

L!!���!������������
������

�0�������"��� $�� "�� ��E����� ��� !�)�	�)�
��)���)���������������������
�	�����0�!��

$��������������!������� ��>�::2:��)���� �2���)����
A�������)���������
���0��������

��0�::::��)���� ����)����

�



�
�

� � ���������	����

�
<�� 0�����*�����=���*���������!�������

�
����000�"�������000�	�����
����000��������)����!����)��000��)���������
�������#����000��������������000�!������!��"��	���!���
�������#����000�!���������000�����!������
�����������000��������������000�)�������������!���
�����������000�!���������000�	��/���)��)���������
����,������000�"����)��������������000�������!����)�����
����,������000�"����)��������������000�	����������!����)�����
�������#(���000��������������000������������	����������
�������#����000������������!��!�000�����!������
�������#$���000������������!��!�000���������!����)�����
�����������000������������!��!�000�	��/���)��)���������
�����������000������������!��!�000�������!����)�����
�����������000������������!��!�000�	����������!����)�����
�������#(���000��������������000�)���������������	����������
�������#(���000���������������	����)����������������000�	����)����������
�������#����000�)���������������������!��!�000�����!������
�������#$���000�)���������������������!��!�000���������!����)�����
�����������000�)���������������������!��!�000�	��/���)��)���������
�����������000�)���������������������!��!�000�������!����)�����
�����������000�)���������������������!��!�000�	����������!����)�����
���� ������000�)��!�����������000�������!����)�����
���� ������000�)��!�����������000������!������

�
�

�
1�� 0�����*�����=�������������������

�
�

�
�

�

����000�������!�����000������������������
����000�����?������������������
����000����)������������������������
����000�������)��!������)���������
����000�)��������)�)���000��)�����%	������!!��'�
����000�)��������)�)���000�)��!������%!�������!!��'�
�������#����000�	���������!�000�!�������!������
�������#����000��������������000�!�������	�!���
������� ���000�!����������)�)���000��)�����

�







Two 1.25 meter diameter class A capable screw
presses in Monterey, CA

FKC screw presses provide a unique, cost effective solution for dewatering of municipal and industrial biosolids. While 

relatively new to this market in North America, FKC screw presses have been dewatering various non-fibrous sludges 

and other materials for over 20 years in a wide variety of industries.

 

Small 12" diameter screw press installed at the City of Forks, WA

BIOSOLIDS DEWATERING

APPLICATIONS

• Municipal WWTP Sludges of All Types 

  (Aerobically Digested, Anaerobically 

   Digested, Raw)

• Primary, Secondary, or Mixed Sludges

• Industrial Biosolids

• Septage & Grease Trap

FEATURES OF THE FKC 

BIOSOLIDS DEWATERING SCREW PRESS

• Heavy Duty Construction                • Stainless Steel Wetted parts

• High Outlet Consistency                 • Low Power Consumption

• Slow Speed      • Fully Enclosed covers

• Few Moving Parts     • Simple, Unattended Operation

• Very Low Maintenance    • Automated Washdown

• Upgradeable to Produce     • High Quality Construction

   Class A Biosolids

®



SLUDGE FEED

Typical Sludge Dewatering ProcessTypical Sludge Dewatering Process

Flow Diagram Flow Diagram

Dewatering Skid Systems for Small ApplicationsDewatering Skid Systems for Small Applications

 FKC Co., Ltd. 

2708 W. 18th Street 

Port Angles, WA 98363 

(360) 452-9472 

www.fkcscrewpress.com 

mail@fkcscrewpress.com 

®

Skid Mounted PackagesSkid Mounted Packages

SCREW PRESS

CONVEYOR

SCREW

SLUDGE PUMP

FLOC TANK

CONTROL STATION

CONTROL PANEL

SCREW PRESS

DEWATERED
BIOSOLIDS

FLOC 
TANK

POLYMER

POLYMER MAKE-DOWN

Sludge Dewatering Skid

8’

20’





DUDEK  Wastewater Treatment Plant Improvement Project  

Appendix I 
Engineer’s Opinion of Probable Construction Cost (30%) 
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DUDEK JOB NO.: 6576
PROJECT STATUS: 30% Design

DATE: August 20, 2010

TOTAL COST
HEADWORKS 503,000.00$          
BIOLAC SYSTEM AND BLOWERS 2,119,000.00$       
SLUDGE HANDLING AND WAS PUMP STATION 513,000.00$          
SITE SERVICES 437,000.00$          
MOBILIZATION AND DEMOBILIZATION (5%) 179,000.00$          

SUBTOTAL 3,751,000.00$       
ALTERNATE 1 (GRIT REMOVAL SYSTEM) 245,000.00$          

TOTAL ESTIMATED PROJECT COSTS (SUBTOTAL + ALTERNATE 1) 3,996,000.00$       

AREA/ PROCESS LOCATION

CITY OF GUADALUPE PUBLIC WORKS DEPARTMENT
WASTEWATER TREATMENT PLANT IMPROVEMENT PROJECT

ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST

P:\101.Engineering\Guadalupe, City of\6576-Wastewater Treatment Plant\05 Cost Estimate\5.3 - 30% Design\6576 - 30% Cost estimate - Printed On: 9/2/2010, 4:07 PM



CLIENT: DUDEK JOB NO.: 6576
CITY OF GUADALUPE PUBLIC WORKS DEPARTMENT PROJECT STATUS: 30% Design
PROJECT: DATE: COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENT PROJECT 8/20/2010
AREA/PROCESS LOCATION: DATE CHK'D:
HEADWORKS 8/20/2010

EST. ESTIMATED
COST UNIT COST

DIVISION 2 - SITEWORK
Remove Existing Pumps Discharge Elbows & Guide Rails 1 LS 2,000.00$     2,000.00$       
Remove Discharge Piping and Valves 1 LS 2,000.00$     2,000.00$       
Remove Existing Comminutor 1 LS 2,000.00$     2,000.00$       
Remove Concrete Stubs 1 LS 2,000.00$     2,000.00$       
DIVISION 3 - CONCRETE
Concrete 0.5 CY 1,000.00$     500.00$          
Grout 0.5 CY 500.00$        250.00$          
DIVISION 5 - METALS
Furnish and Install Steel Bar Screen Maintenance Platform 1 LS 35,000.00$   35,000.00$     
Furnish and Install Steel Support Brackets for Screen and Platform 1 LS 5,000.00$     5,000.00$       
Furnish and Install Aluminum Handrails 1 LS 1,500.00$     1,500.00$       
Furnish and Install Steel Mounting Brackets for Washer/Compacter 1 LS 1,500.00$     1,500.00$       
DIVISION 9 - FINISHES
Painting and Coating 1 LS 10,000.00$   10,000.00$     
DIVISION 11 - EQUIPMENT
Furnish and Install Influent Screen 1 EA 188,500.00$  188,500.00$   
Furnish and Install Washer/Compactor 1 EA 58,500.00$   58,500.00$     
Furnish and Install Non-clog submersible pumps 3 EA 20,540.00$   61,620.00$     
DIVISION 15 - MECHANICAL
Furnish and Install 8" FLG Check Valve 2 EA 2,340.00$     4,680.00$       
Furnish and Install 8" FLG DI Pipe 57 LF 50.00$          2,850.00$       
Furnish and Install 8" FLG DI 90 Degree Bend 2 EA 585.00$        1,170.00$       
Furnish and Install 8" x 6" FLG DI Reducer 3 EA 390.00$        1,170.00$       
DIVISION 16 - ELECTRICAL
Connect with Influent Lift Station Control Panel (ILS-CP) 1 LS 4,000.00$     4,000.00$       
Install Influent Screenings Control Panel (IS-CP) 1 LS 4,000.00$     4,000.00$       
Repair/Fix Lights 1 LS 5,000.00$     5,000.00$       
Furnish and Install New VFD 1 EA 10,000.00$   10,000.00$     
VFD Air conditioning, dust control structure 1 LS 8,000.00$     8,000.00$       
DIVISION 17 - INSTRUMENTATION AND CONTROL
Float Switches 2 EA 1,000.00$     2,000.00$       
Pressure Transducers 2 EA 2,000.00$     4,000.00$       

419,240.00$   
83,848.00$     

503,088.00$   
503,000.00$   TOTAL ESTIMATED COSTS

UNIT

SUBTOTAL

UNITITEM DESCRIPTION

CONTINGENCY (20%)
TOTAL

SB

MDH
BY:

CHK'D BY:



CLIENT: DUDEK JOB NO.: 6576
CITY OF GUADALUPE PUBLIC WORKS DEPARTMENT PROJECT STATUS: 30% Design
PROJECT: DATE: COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENT PROJECT 8/20/2010
AREA/PROCESS LOCATION: DATE CHK'D:
BIOLAC SYSTEM AND BLOWERS 8/20/2010

EST. ESTIMATED
COST UNIT COST

DIVISION 2 - SITE WORK
Excavation and Fill 3,085 CY 36.00$           111,060.00$     
Excavation and Export 336 CY 52.00$           17,472.00$       
Anchor Posts 18 EA 300.00$         5,400.00$         
DIVISION 3 - CONCRETE
Concrete walls and slabs for clarifier 320 CY 1,000.00$      320,000.00$     
Miscellaneous concrete 4 CY 1,000.00$      4,000.00$         
Concrete slab for blower building 22 0 1,000.00$      22,222.22$       
DIVISION 5 - METALS
Furnish and Install Handrails 362 LF 80.00$           28,960.00$       
Furnish and Install Prefabricated Building for blowers 600 SF 40.00$           24,000.00$       
DIVISION 5 - WOOD AND PLASTICS
Furnish and Install 60 mil HDPE liner 27,000 SF 4.00$             108,000.00$     
Liner Pipe Penetration 4 EA 500.00$         2,000.00$         
Anchor Liner to Concrete 170 LF 50.00$           8,500.00$         
DIVISION 11 - EQUIPMENT
Biolac Equipment Including Blowers 1 LS 761,800.00$  761,800.00$     
DIVISION 15 - MECHANICAL
Furnish and Install 12" FLG DI 90 Degree Bend 1 EA 1,222.00$      1,222.00$         
Furnish and Install 12" MJ DI 90 Degree Bend 1 EA 754.00$         754.00$            
Furnish and Install 12" MJ DI Pipe 225 LF 120.00$         27,000.00$       
Furnish and Install 12"x 4" MJ DI Tee 9 EA 1,000.00$      9,000.00$         
Furnish and Install 12"x 6" FLG DI Tee 3 EA 1,000.00$      3,000.00$         
Furnish and Install 14" MJ DI 45 Degree Bend 3 EA 1,300.00$      3,900.00$         
Furnish and Install 14" MJ DI 90 Degree Bend 2 EA 1,500.00$      3,000.00$         
Furnish and Install 14" MJ DI Gate Valve 1 EA 5,000.00$      5,000.00$         
Furnish and Install 14" MJ DI Tee 3 EA 1,850.00$      5,550.00$         
Furnish and Install 14" PVC Pipe C900 457 LF 140.00$         63,980.00$       
Furnish and Install 16" M J DI 45 Degree Bend 4 EA 1,400.00$      5,600.00$         
Furnish and Install 16" MJ DI 90 Degree Bend 4 EA 1,700.00$      6,800.00$         
Furnish and Install 16" MJ DI Tee 2 EA 2,000.00$      4,000.00$         
Furnish and Install 16" PVC Pipe C900 1091 LF 160.00$         174,560.00$     
Furnish and Install 4" FLG-MJ DI Pipe 54 LF 40.00$           2,160.00$         
Furnish and Install 4" MJ DI Pipe 92 LF 40.00$           3,680.00$         
Furnish and Install 4" PVC C900 Pipe 80 LF 40.00$           3,200.00$         
Furnish and Install 6" FLG Dismantling Joint 3 EA 1,000.00$      3,000.00$         
Furnish and Install 6" PVC SDR-35 90 Degree Bend 1 EA 200.00$         200.00$            
Furnish and Install 6" PVC SDR-35 Pipe 108 LF 60.00$           6,480.00$         
Furnish and Install 6" PVC SDR-35 Wye 4 EA 350.00$         1,400.00$         
DIVISION 16 - ELECTRICAL
Electrical Connections 1 LS 13,000.00$    13,000.00$       
Blower Building Lighting and Receptacles 1 LS 6,000.00$      6,000.00$         

1,765,900.22$  
353,180.04$     

2,119,080.27$  
2,119,000.00$  

TOTAL
TOTAL ESTIMATED COSTS

UNIT UNITITEM DESCRIPTION

CONTINGENCY (20%)
SUBTOTAL

BY:
MDH
CHK'D BY:
SB



CLIENT: DUDEK JOB NO.: 6576
CITY OF GUADALUPE PUBLIC WORKS DEPARTMENT PROJECT STATUS: 30% Design
PROJECT: DATE: COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENT PROJECT 8/20/2010
AREA/PROCESS LOCATION: DATE CHK'D:
SLUDGE HANDLING AND WAS PUMP STATION 8/20/2010

EST. ESTIMATED
COST UNIT COST

DIVISION 2 - SITE WORK
Asphalt Driveway 150 SF 3.00$            450.00$          
Connect Drain to sewer manhole 1 LS 5,000.00$     5,000.00$       
DIVISION 3 - CONCRETE
Concrete 14 CY 1,000.00$     14,000.00$     
DIVISION 5 - METAL
Prefabricated Equipment Canopy 720 SF 30.00$          21,600.00$     
Pipe Supports 6 EA 750.00$        4,500.00$       
DIVISION 11 - EQUIPMENT
Furnish and Install Screw Press 1 LS 297,700.00$  297,700.00$   
Furnish and Install Progressive Cavity Pump 2 LS 19,500.00$   39,000.00$     
DIVISION 15 - MECHANICAL
Furnish and Install 4" FLG DI Pipe 31 LF 20.00$          620.00$          
Furnish and Install 4" FLG DI 90 Bend 8 EA 195.00$        1,560.00$       
Furnish and Install 4" FLG DI Tee 3 EA 300.00$        900.00$          
Furnish and Install 4" FLG DI Cross 1 EA 400.00$        400.00$          
Furnish and Install 4" FLG Plug Valve 6 EA 715.00$        4,290.00$       
Furnish and Install 4" PVC SDR-35 Pipe 125 EA 40.00$          5,000.00$       
Furnish and Install 4" PVC SDR-35 90 Bend 2 EA 150.00$        300.00$          
DIVISION 16 - ELECTRICAL
VFD for WAS pumps 2 EA 3,000.00$     6,000.00$       
Electrical System Installation 1 LS 10,000.00$   10,000.00$     
DIVISION 17 - INSTRUMENTATION AND CONTROL
Furnish and Install Magnetic Flow Meter 1 EA 6,000.00$     6,000.00$       
Instrument and control installation and coordination 1 LS 10,000.00$   10,000.00$     

427,320.00$   
85,464.00$     

512,784.00$   
513,000.00$   

ITEM DESCRIPTION UNIT UNIT

TOTAL ESTIMATED COSTS

SUBTOTAL
CONTINGENCY (20%)

TOTAL

BY:
MDH
CHK'D BY:
SB



CLIENT: DUDEK JOB NO.: 6576
CITY OF GUADALUPE PUBLIC WORKS DEPARTMENT PROJECT STATUS: 30% Design
PROJECT: DATE: COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENT PROJECT 8/20/2010
AREA/PROCESS LOCATION: DATE CHK'D:
SITE SERVICES 8/20/2010

EST. ESTIMATED
COST UNIT COST

DIVISION 2 - SITEWORK
Gravel Driveway 40,000 SF 1.50$            60,000.00$     
Misc. Sitework 1 LS 20,000.00$   20,000.00$     
Erosion Control 1 LS 10,000.00$   10,000.00$     
DIVISION 15 - MECHANICAL
Plant Water pipe incl. fittings, install complete 100 LS 35.00$          3,500.00$       
Plant Water Water Hose Station 2 EA 500.00$        1,000.00$       
DIVISION 16 - ELECTRICAL WORK
General Electrical (scope to develop) 1 LS 270,000.00$  270,000.00$   

364,500.00$   
72,900.00$     

437,400.00$   
437,000.00$   TOTAL ESTIMATED COSTS

ITEM DESCRIPTION UNIT UNIT

SUBTOTAL
CONTINGENCY (20%)

TOTAL

BY:
MDH
CHK'D BY:
SB



CLIENT: DUDEK JOB NO.: 6576
CITY OF GUADALUPE PUBLIC WORKS DEPARTMENT PROJECT STATUS: 30% Design
PROJECT: DATE: COMMENTS:
WASTEWATER TREATMENT PLANT IMPROVEMENT PROJECT 8/20/2010
AREA/PROCESS LOCATION: DATE CHK'D:
ALTERNATE 1 (GRIT REMOVAL SYSTEM) 8/20/2010

EST. ESTIMATED
COST UNIT COST

DIVISION 2 - SITEWORK
Demolish Existing Grit Pump, Piping, and Valves 1 LS 5,000.00$     5,000.00$       
DIVISION 3 - CONCRETE
Concrete Slab and Pedestal for Classifier 1 CY 1,000.00$     1,000.00$       
Fill existing grit suction outlet with grout 0.25 CY 500.00$        125.00$          
DIVISION 3 - METALS
Modify Existing Handrails 1 LS 1,000.00$     1,000.00$       
Furnish and Install Support Bracket for Concentrator 1 LS 1,000.00$     1,000.00$       
Pipe Supports 2 EA 750.00$        1,500.00$       
DIVISION 11 - EQUIPMENT
Furnish and install Pista Grit Removal System complete 1 EA 182,000.00$  182,000.00$   
DIVISION 15 - MECHANICAL
Furnish and Install 4" FLG DI Pipe 7 LF 20.00$          140.00$          
Furnish and Install 4" DI Blind Flange 1 EA 50.00$          50.00$            
Furnish and Install 4" FLG DI 90 Degree Bend 2 EA 195.00$        390.00$          
Furnish and Install 6" FLG DI Pipe 24 LF 30.00$          720.00$          
Furnish and Install 6" FLG DI 90 Degree Bend 3 EA 364.00$        1,092.00$       
Furnish and Install 6" FLG DI Tee 1 EA 350.00$        350.00$          
Furnish and Install 6" x 4" FLG DI Wye 1 EA 350.00$        350.00$          
Furnish and Install 6" FLG DI 45 Degree Bend 1 EA 292.50$        292.50$          
Furnish and Install 6" DI Blind Flange 1 EA 100.00$        100.00$          
Furnish and Install 6" PVC SDR-35 Pipe 14 LF 60.00$          840.00$          
Furnish and Install 6" PVC SDR-35 45 Degree Wye Saddle 1 EA 300.00$        300.00$          
Furnish and Install 6" PVC SDR-35 45 Degree Bend 1 EA 200.00$        200.00$          
Furnish and Install 6" PVC SDR-35 90 Degree Bend 1 EA 200.00$        200.00$          
Furnish and Install 6" Neoprene Hose 4.5 LF 100.00$        450.00$          
DIVISION 16 - ELECTRICAL
Electrical Connection of Equipment 1 LS 7,000.00$     7,000.00$       

$204,099.50
40,819.90$     

$244,919.40
$245,000.00

TOTAL
TOTAL ESTIMATED COSTS

UNIT UNITITEM DESCRIPTION

CONTINGENCY (20%)
SUBTOTAL

BY:
MDH
CHK'D BY:
SB



 

CITY OF GUADALUPE 

WASTEWATER TREATMENT PLANT 

 

 

ENGINEER’S REPORT 
(TO SUPPLEMENT ROWD FORM 200) 
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1 INTRODUCTION 

1.1 Background 

The City of Guadalupe Wastewater Treatment Plant (WWTP) is located at 5125 W. Main 

Street, Guadalupe, Santa Barbara County, California 93434.  The facilities are located at 

34° 57.738’ N (latitude) and 120° 35.451’ W (longitude).  A vicinity, location, and site 

layout map are included as Figure 1, 2 and 3.  The existing WWTP operates under 

California Regional Water Quality Control Board (RWQCB), Region 3 Central Coast 

Region Board Order No. R3-2005-0015. 

 Figure 1 – Vicinity Map Figure 2 – Location Map 
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Figure 3 – Site Layout 
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The City of Guadalupe WWTP serves a population of more than 6,500.  Agricultural land 

borders the WWTP to the west; a City park borders the WWTP site to the south; 

residential development borders the WWTP site to the east; and the Santa Maria River is 

approximately 1,000 feet north of the plant, separated by an agricultural zone buffer.   

The WWTP has been upgraded several times over the last 50 years, notably:   

• 1960’s: conventional treatment system was constructed consisting of headworks, 

aeration basin, clarifiers, anaerobic digesters, sludge drying beds, and percolation 

ponds 

• 1979: Certain facilities were refurbished and upgraded, the aeration basin was 

demolished, digesters abandoned and headworks, lagoons, spray distribution 

system, and offsite holding ponds were newly constructed 

• 1992: New headworks, grit removal system, sludge drying beds, irrigation pump 

station and spray distribution system were constructed 

• 2004: Lagoons converted to Advanced Integrated Pond System (AIPS) including 

expansion of onsite treatment pond volume, and abandonment of sludge drying 

beds  

In 2008, the Santa Barbara County Water Agency was awarded $25 million for 14 

Integrated Regional Water Management (IRWM), region-wide projects in a competitive 

grant process funded by Proposition 50.  The City of Guadalupe was awarded $4.75 

million for upgrades to the existing 0.96 million gallon per day WWTP.  This Engineer’s 

Report describes the WWTP upgrades funded by the Proposition 50 Grant and 

necessitating new WDRs. 

1.2 Purpose 

The purpose of this Engineer’s Report is to reissue new Waste Discharge Requirements 

(WDR) for the City of Guadalupe WWTP.  With these new WDRs, the City intends to 

continue discharge of treated domestic wastewater by spray irrigation to pastureland.  

This Engineer’s Report accompanies the Application/Report of Waste Discharge 

(ROWD), United States Environmental Protection Agency (USEPA) Form 200 pursuant to 

California Water Code Section 13260.  This report details the proposed WWTP upgrades, 

method of treatment, discharge of waste and disposal for the WWTP. 

1.3 CEQA and Public Participation 

On October 26, 2010 the City of Guadalupe filed a Notice of Exemption (NOE) for the 

WWTP upgrade project as a Categorical Exemption Class 1.  The Project was found to be 

categorically exempt under Section 15301 of the California Environmental Quality Act 
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(CEQA) guidelines because the operation, repair, maintenance, permitting, or minor 

alteration of existing public structures, facilities, or mechanical equipment, involving 

negligible or no expansion of use beyond that of the existing plant.  The improvements 

at the WWTP involve facility maintenance and equipment replacement activities that do 

not add to the capacity of the existing plant. 

In conjunction with the Proposition 50 funding, the State Water Board Staff has 

determined that the project also qualifies for the following Categorical Exemptions to 

CEQA requirements: Class 1 “Minor alteration of existing public structure…(e) Additions 

to existing structures…”  Class 2 “(c) Replacement or reconstruction of existing utility 

systems…” 

The City’s Notice of Exemption and the SWRCB’s Project CEQA Administrative Staff 

Report are included in Appendix A of this Engineer’s Report. 

2 SITE DESCRIPTION 

2.1 Physical Description 

The WWTP property is irregular in shape, relatively level, and has an average elevation of 

63 feet above mean sea level (MSL).  The City’s property is approximately 12.6 acres in 

size.  The existing improvements on the site consume nearly the entire property.  The 

property is fenced and is accessible only by entrances at the northwest corner via an 

unpaved access road from West Main Street (SR166) and at the northeast corner via 

City-maintained road, Calle Cesar E. Chavez. 

The WWTP is located approximately 3.5 miles from the coast and experiences arid 

coastal climate year round.  The site receives an average of 13 inches of rain per year.
1
 

GSI Soils, Inc. performed a geotechnical study on the WWTP site in March of 2011.  They 

concluded, “The site is suitable for the proposed improvements.”  Exploratory borings 

were completed to support design development.  The geotechnical investigation 

findings are summarized as follows: 

• At the clarifier site location, fill soils were encountered at a depth of 10 feet, 

which consisted of sandy silty clays over silts and were in a moist state, but firm 

to stiff condition.  Below the fills, clayey silts in a moist state and in a firm to stiff 

condition were found to a depth of 20 feet below the top of the berm (73 feet 

above MSL).  Sandy silts in a very moist to saturated state were found below a 

depth of 20 feet. 

                                              
1
 Weather Reports, www.weatherreports.com. 
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• Free groundwater was encountered in the exploratory borings at approximately 

50 feet above MSL (15-ft below ground surface elevation). 

2.2 Groundwater 

The City’s existing Board Order No. R3-2005-0015
1
 includes the following description of 

the spray irrigation disposal site: 

The vicinity of the discharge is characterized by fairly level topography consisting of 

sandy soils overlying poor quality shallow ground water.  Depth to ground water 

ranges from two to eight feet below the ground surface.  Based on monitoring data 

provided by the Discharger [City of Guadalupe], the underlying shallow ground 

water includes the following characteristics: 

Total Dissolved Solids  1600 mg/l 

Sodium    260 mg/l 

Chloride    270 mg/l 

Nitrate (as N)    0.2 mg/l 

As the proposed new ROWD does not modify the disposal method and improves the 

effluent quality, further groundwater quality analysis was not necessary for this 

Engineer’s Report. 

2.3 Surface Waters 

The City’s existing Board Order No. R3-2005-0015
2
 includes the following description of 

the Watershed and Surface Waters: 

The Santa Maria River flows in a westerly direction between the treatment plant 

and the effluent storage pond on the south bank and the disposal fields on the 

north bank. 

The proposed new ROWD does not modify the disposal method. 

3 WASTEWATER TREATMENT FACILITY 

3.1 Existing Treatment System 

The City of Guadalupe Wastewater Treatment Plant currently treat wastewater to an 

“equivalent to secondary effluent” level with discharge limitations described in Table 1 

                                              
1
 Waste Discharge/Recycled Water Requirements Order No. R3-2005-0015 (Waste Discharger 

Identification No. 3 420103001) for City of Guadalupe Wastewater Facility, 2005 (Paragraph 5). 
2
 Waste Discharge/Recycled Water Requirements Order No. R3-2005-0015 (Waste Discharger 

Identification No. 3 420103001) for City of Guadalupe Wastewater Facility, 2005 (Paragraph 6). 
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pursuant to water quality objectives of the Basin Plan.  The WWTP currently consists of 

headworks that includes a comminutor, bypass manual bar rack, and an influent pump 

station.  Raw influent wastewater is pumped into a vortex grit chamber; a forcemain 

bypass can be used to pump directly to the downstream process.  Wastewater is 

biologically treated in the AIPS and treated effluent is conveyed through an open ditch 

to the effluent storage ponds (nominal capacity of 10.5 million gallons) from which it is 

pumped by the irrigation pump station to the spray distribution system on the north 

side of the Santa Maria River for disposal to 71 acre irrigation plot used as pasture land.   

Table 1 – Discharge Limitations, Existing Order No. R3-2005-0015 

Constituent Units Monthly (30-day) Average Daily Maximum 

Settleable Solids mL/L 0.2 0.5 

BOD, 5-Day mg/L 60 100 

Suspended Solids mg/L 60 100 

Total Dissolved Solids mg/L 1500 -- 

Sodium mg/L 230 -- 

Chloride mg/L 1230 -- 

pH -- Within the range 6.5 – 8.4 

3.2 Hydraulic Capacity 

The WWTP does not have a means to record instantaneous influent flowrate throughout 

the day, so diurnal flow data is not available.  The influent flowmeter does provide daily 

totalized flow.  Maximum day and peak hour flows are assumed based on previous 

facility design criteria.   

Table 2 summarizes the design capacity of the WWTP.  The WWTP is designed for an 

annual average daily flow (ADF) of 0.96 mgd. 

Table 2 – Wastewater Flow Rates 

Flow Condition Units Value (Current) Value (Current) 

Average Daily Flow (ADF) mgd 0.6 0.96 

Maximum Daily Flow (MDF) mgd 1.04 1.66 

Peak Hour Flow (PHF) mgd 1.92 2.88 

Minimum Daily Flow (MiDF) mgd 0.18 0.48 

3.3 Design Loading 

Wastewater processed at the City of Guadalupe WWTP is characteristic of typical 

domestic sewage.  The flow tributary to the WWTP is produced primarily from domestic 

uses.  A single local vegetable packing facility discharges to the sewer; however, 

reportedly, the industrial discharger maintains onsite pretreatment and the discharge to 

the City’s sewer system is consistent with domestic wastewater loading. 
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The City of Guadalupe WWTP samples raw influent wastewater on a weekly basis.  

Additional sampling was performed during the design development stages to confirm 

project design criteria.  The influent loading is presented in Table 3. 

Table 3 – Influent Wastewater Characteristics 

Constituent Units Value (max, min) 

5-Day Biological Oxygen Demand (BOD5) mg/L 300 

Total Suspended Solids (TSS) mg/L 300 

Ammonia (NH3) mg/L 35 (35, 28) 

Total Kjeldahl Nitrogen (TKN) mg/L 50 (65, unknown) 

Alkalinity mg/L 230-250 

pH -- 7.7 

3.4 Proposed Upgrades 

The WWTP is designed to treat 0.96 million gallons per day (mgd) of domestic sewage 

on an annual average daily flow basis with peaking factors indicated in Table 2, above.  

The headworks and grit chamber structures were determined to be serviceable and will 

remain in use through this proposed upgrades project.  Only equipment upgrades at the 

headworks will be accomplished.  The existing AIPS ponds will be re-purposed – Pond 

#3 will be converted to an extended aeration activated sludge process (Biolac®) and 

Ponds #1, #2, #4 will be maintained for additional onsite wet weather storage. 

A process flow diagram for the proposed new WWTP process is provided in Figure 4. 
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Figure 4 – Process Flow Diagram 
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The following WWTP improvements are proposed: 

• Headworks: The comminutor will be removed and disposed of.  A mechanically 

cleaned bar screen (aperture of 6mm) will be installed in its place.  The screenings 

collected by the bar screen will be lifted to an automatic wash/press at grade.  

The wash/press will clean, press, and discharge the dewatered screenings into a 

haul-away dumpster. 

• Biological Process: Existing AIPS Pond #3 will be converted to an extended 

aeration, activated sludge system utilizing the Biolac® process.  Pond #3 will be 

reshaped and diffusers will be added to provide diffused aeration and mixing.  

Two parallel secondary clarifiers will be constructed integral to the Biolac® 

system.  Blowers will be installed to deliver compressed air to the diffuser chains 

for biological aeration and biomass mixing.   

• Sludge Dewatering: Sludge handling facilities will be constructed and will include 

Waste Activated Sludge (WAS) pumps and a sludge dewatering screw press.  The 

existing sludge drying beds will be cleaned and refurbished so they can be used 

as backup to the mechanical dewatering system.  The process is anticipated to 

generate approximately 36 tons/week of dewatered biosolids at 16 to 20 percent 

solids when the WWTP is operating at its full design capacity. 

• Disposal:  The WWTP will continue to dispose of treated effluent by spray 

irrigation onto the 71 acre irrigation field.  Abandonment of existing AIPS Ponds 

#1, #2, #3 will provide for additional onsite wet weather emergency storage.  

3.5 WWTP Classification 

When the upgrades are completed, the WWTP will consist of an extended aeration, 

activated sludge process with a rated capacity of 0.96 mgd.  The plant classification will 

be determined by the Office of Operator Certification (OOC).  Extended aeration, 

activated sludge less than 1.0 mgd is expected to be classified as a Class II facility 

requiring a minimum Grade II State Certified Wastewater Treatment Plant Operator to 

function as the Chief Plant Operator (CPO).  The CPO as defined by California Code of 

Regulations, Title 23, Section 3671(h) is responsible for managing and supervising the 

operations and maintenance of the treatment and disposal system.  Aside from CPO 

certification, the OOC does not stipulate the number of staff required to operate and 

maintain a facility.   

3.6 Effluent Limitations 

The proposed improvements provide improved level of treatment over the current AIPS.  

Effluent produced at the upgraded WWTP will be discharged in a similar manner as the 
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current process and therefore must comply with comparable Basin Plan, Title 22, and 

California Water Code requirements.  

Based on review of the proposed WWTP upgrades, the proposed biological process 

capabilities, and typical secondary effluent WDR requirements permitted by the 

California Regional Water Quality Control Board, Central Coast Region the anticipated 

WDR limitations for the Guadalupe WWTP are presented in Table 4.   

Table 4 – Anticipated Waste Discharge Requirements (WDR) 

Constituent Units Monthly (30-day) 

Average 

Daily Maximum 

BOD, 5-Day mg/L 30 45 

Suspended Solids (TSS) mg/L 30 45 

Sodium mg/L 230 -- 

TDS mg/L 1500 -- 

Chloride mg/L 230 -- 

pH 6.5 – 8.4 

4 SUMMARY 

Based on evaluation of the existing flow data, the WWTP is designed and operated to 

meet the following parameters: 

• The WWTP shall be designed to process hydraulic loads including an annual 

Average Daily Flow of 0.96 mgd with a Peak Hour Flow of 2.88 mgd.  

• The WWTP shall be designed for an influent loading of: BOD5 of 300 mg/L, a TSS 

of 300 mg/L, Ammonia of 35 mg/L, a TKN of 50 mg/L, and Alkalinity of 250 mg/L. 

• The WWTP shall be designed to not exceed a daily effluent limitations of: BOD 

and TSS of 30 mg/L and 45 mg/L on an 30-Day Monthly Average and Daily 

Maximum, respectively.  Additionally, the facility will maintain compliance with 

current Sodium, TDS, and Chloride limitations of 230 mg/L, 1,500 mg/L, and 230 

mg/L, respectively.  Treated effluent will be discharged with a pH in the range of 

6.5 to 8.4.  

• Treatment and discharge shall not cause pollution or nuisance as defined in 

Section 13050 of the California Water Code. 

• Proper fences, signage, and other acceptable alternatives shall be used to 

prohibit public access to the wastewater treatment facility and the disposal areas. 
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APPENDIX A 
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1. Introduction

This fourth annual report of conditions in the Santa Maria Valley Management Area, for
calendar year 2011, has been prepared to meet the reporting conditions of the June 30, 2005,
Stipulation entered by the Superior Court of the State of California, County of Santa Clara in the
Santa Maria Valley Groundwater Basin litigation.  The Stipulation divided the overall Santa
Maria Valley Groundwater Basin into three management areas, the largest of which overlies the
main Santa Maria Valley (the Santa Maria Valley Management Area, or SMVMA) and is the
subject of this report.  The other two management areas, the Nipomo Mesa Management Area
(NMMA) and the Northern Cities Management Area, are addressed in separate annual reports
prepared by others.

The Stipulation specifies that monitoring shall be sufficient to determine groundwater conditions,
land and water uses, sources of water supply, and the disposition of all water supplies in the
Basin.  Annual Reports for the SMVMA are to summarize the results of the monitoring and
include an analysis of the relationship between projected water demand and supply.

In accordance with those specifications, this report on the SMVMA provides a description of the
physical setting and briefly describes previous studies conducted in the groundwater basin,
including the long-term monitoring program developed for the SMVMA.  As reported herein, the
Twitchell Management Authority (TMA) commissioned the preparation of a monitoring program
for the SMVMA in 2008, and its complete implementation is expected to provide the data with
which to fully assess future conditions.  This report describes hydrogeologic conditions in the
management area historically and through 2011, including groundwater conditions, Twitchell
Reservoir operations, and hydrologic and climatic conditions.  The water requirements and
supplies for agricultural and municipal uses are accounted, as are the components of water
disposition in the SMVMA.  Discussion is included with regard to any finding of severe water
shortage, which is concluded to not be the case through 2011.  Finally, findings and
recommendations are drawn with regard to further implementation of monitoring and other
considerations that will serve as input to future annual reporting.  Overall, the organization and
formatting of this report is comparable to that utilized for the previous annual reports (2008
through 2010) on conditions in the SMVMA.

1.1 Physical Setting

The Santa Maria Valley Management Area (SMVMA) includes approximately 175 square miles
of the Santa Maria Valley Groundwater Basin in northern Santa Barbara and southern San Luis
Obispo Counties, as shown by the location map of the area (Figure 1.1-1).  The SMVMA
encompasses the contiguous area of the Santa Maria Valley, Sisquoc plain, and Orcutt upland,
and is primarily comprised of agricultural land and areas of native vegetation, as well as the
urban areas of Santa Maria, Guadalupe, Orcutt, Sisquoc, and several small developments.
Surrounding the SMVMA are the Casmalia and Solomon Hills to the south, the San Rafael
Mountains to the southeast, the Sierra Madre Mountains to the east and northeast, the Nipomo
Mesa to the north, and the Pacific Ocean to the west. The main stream is the Santa Maria River,
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which generally flanks the northern part of the Santa Maria Valley; other streams include
portions of the Cuyama River, Sisquoc River and tributaries, and Orcutt Creek.

1.2 Previous Studies

The first overall study of hydrogeologic conditions in the Santa Maria Valley described the
general geology, as well as groundwater levels and quality, agricultural water requirements, and
groundwater and surface water supplies as of 1930 (Lippincott, J.B., 1931).  A subsequent
comprehensive study of the geology and hydrology of the Valley also provided estimates of
annual groundwater pumpage and return flows for 1929 through 1944 (USGS, Worts, G.F.,
1951).  A followup study provided estimates of the change in groundwater storage during
periods prior to 1959 (USGS, Miller, G.A., and Evenson, R.E., 1966).

Several additional studies have been conducted to describe the hydrogeology and groundwater
quality of the Valley (USGS, Hughes, J.L., 1977; California CCRWQCB, 1995) and coastal
portion of the basin (California DWR, 1970), as well as overall water resources of the Valley
(Toups Corp., 1976; SBCWA, 1994 and 1996).  Of note are numerous land use surveys
(California DWR, 1959, 1968, 1977, 1985, and 1995) and investigations of crop water use
(California DWR, 1933, and 1975: Univ. of California Cooperative Extension, 1994; Hanson, B.,
and Bendixen, W., 2004) that have been used in the estimation of agricultural water requirements
in the Valley.  Recent investigation of the Santa Maria groundwater basin provided an
assessment of hydrogeologic conditions, water requirements, and water supplies through 1997
and an evaluation of basin yield (LSCE, 2000).

1.3 SMVMA Monitoring Program

Under the terms and conditions of the Stipulation, a monitoring program was initially prepared in
2008 to provide the fundamental data for ongoing annual assessments of groundwater conditions,
water requirements, water supplies, and water disposition in the SMVMA (LSCE, 2008).  As a
basis for designing the monitoring program, all available historical data on the geology and water
resources of the SMVMA were first compiled into a Geographic Information System (GIS).  The
GIS was utilized to define aquifer depth zones, specifically a shallow unconfined zone and a
deep semi-confined to confined zone, into which a majority of monitored wells were then
classified based on well depth and completion information.  Those wells with inconclusive depth
and completion information were originally designated as unclassified wells; in 2009, review of
groundwater level and quality records allowed classification of some wells into the shallow or
deep aquifer zones.  Accordingly, the monitoring program was revised in 2009 to reflect those
minor changes to the well networks.

Assessment of the spatial distribution of monitored wells throughout the SMVMA, as well as
their vertical distribution within the aquifer system, provided the basis for designation of two
monitoring program well networks, one each for the shallow and deep aquifer zones.  While the
networks are primarily comprised of wells that are actively monitored, they include additional
wells that are currently inactive (monitoring to be restarted) and some new wells (installation and
monitoring to be implemented).  All network wells are to be monitored for groundwater levels,
with a subset of those wells to be monitored for groundwater quality, as shown in the maps and
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tables of the monitoring program well networks (Figures 1.3-1a and 1.3-1b; Tables 1.3-1a
through 1.3-1c).  The SMVMA monitoring program is included in Appendix A.

Another use of the GIS was for evaluation of actively and historically monitored surface water
and climatic gauges by location and period of record, specifically for Twitchell Reservoir
releases, stream discharge, precipitation, and reference evapotranspiration data.  Assessment of
the adequacy of coverage of the gauges throughout the SMVMA provided the basis for
designation of the network of surface water and climate gauges in the monitoring program.  The
network includes gauges currently monitored as well as those that are inactive (“potential
gauges” to potentially be reestablished).  For Twitchell Reservoir, stage, storage, releases, and
water quality are to be monitored; for surface streams, all current gauges are to be monitored for
stage, discharge, and quality (potential gauges monitored for stage and discharge); and for
climate, the current and potential stations are to be monitored for precipitation and reference
evapotranspiration data, as shown in the map of the surface water and climate monitoring
network (Figure 1.3-2).  As described in the next chapter, work was conducted on a new climate
station on the Santa Maria Valley floor during 2010, with its completion in early 2011.

In addition to the hydrologic data described above, the monitoring program for the SMVMA
specifies those data to be compiled to describe agricultural and municipal water requirements
and water supplies.  These include land use surveys to serve as a basis for the estimation of
agricultural irrigation requirements; they also include municipal groundwater pumping and
imported water records, including any transfers between purveyors.  Lastly, the monitoring
program for the SMVMA specifies water disposition data be compiled, including treated water
discharged at waste water treatment plants (WWTPs) and any water exported from the SMVMA.
As part of this accounting, estimation is to be made of agricultural drainage from the SMVMA
and return flows to the aquifer system.

In order to complete this annual assessment of groundwater conditions, water requirements,
water supplies, and water disposition in the SMVMA, the following data for 2011 were acquired
from the identified sources and compiled in the GIS:

- groundwater level and quality data: the US Geological Survey (USGS), the Santa Maria
Valley Water Conservation District (SMVWCD), the Technical Group for the adjacent
NMMA (NMMA TG), the City of Santa Maria, and Golden State Water Company;

- Twitchell Reservoir stage, storage, and release data: the SMVWCDand Santa Barbara
County Public Works Department;

- surface water discharge and quality data: the USGS;

- precipitation data: the National Weather Service of the National Oceanic and
Atmospheric Administration (NOAA), California Department of Water Resources
(DWR), and SMVWCD;
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- reference evapotranspiration and evaporation data: the California DWR, including
California Irrigation Management Information System (CIMIS), and SMVWCD,
respectively;

- agricultural land use data: Santa Barbara and San Luis Obispo County Agricultural
Commissioner’s Offices;

- municipal groundwater pumping and imported water data: the City of Santa Maria, the
City of Guadalupe, and the Golden State Water Company; and

- treated municipal waste water data: the City of Santa Maria, the City of Guadalupe, and
the Laguna Sanitation District.

1.4 Report Organization

To comply with items to be reported as delineated in the Stipulation, the annual report is
organized into five chapters:

- this Introduction;

- discussion of Hydrogeologic Conditions, including groundwater, Twitchell Reservoir,
surface streams, and climate;

- description and quantification of Water Requirements and Water Supplies for the two
overall categories of agricultural and municipal land and water use in the SMVMA;

- description and quantification of Water Disposition in the SMVMA; and

- summary Conclusions and Recommendations related to water resources, water supplies,
and water disposition in 2011, and related to ongoing monitoring, data collection, and
interpretation for future annual reporting.
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Well Network for Monitoring Deep Groundwater

Santa Maria Valley Management Area
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Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W06D001S 06D1 USGS A/S
009N032W07A001S 07A1 USGS A/S B
009N032W08N001S 08N1 USGS A/S
009N032W16L001S 16L1 USGS A/S
009N032W17G001S 17G1 USGS A/S B
009N032W22D001S 22D1 USGS A/S
009N032W23K001S 23K1 USGS A/S B
009N033W02A001S 02A1 TBD B
009N033W05B001S 05B1 TBD
009N033W09A001S 09A1 TBD B
009N033W11K001S 11K1 TBD
009N033W15D002S 15D2 TBD
009N033W24L001S 24L1 USGS A/S B
009N034W03A002S 03A2 USGS A/S A B
009N034W04F001S 04F1 TBD
009N034W08H001S 08H1 USGS A/S B
009N034W10J001S 10J1 TBD
009N034W14H001S 14H1 TBD B
010N033W07M001S 07M1 USGS A/S B
010N033W07R001S 07R1 USGS A/S
010N033W07R006S 07R6 USGS A/S
010N033W16N001S 16N1 USGS A/S
010N033W16N002S 16N2 USGS A/S
010N033W18G001S 18G1 SMVWCD & USGS Qtr & S
010N033W19B001S 19B1 SMVWCD & USGS Qtr & S
010N033W20H001S 20H1 USGS A/S A B
010N033W21P001S 21P1 SMVWCD & USGS Qtr & S
010N033W21R001S 21R1 USGS A/S B
010N033W27G001S 27G1 SMVWCD & USGS Qtr & S
010N033W28A001S 28A1 SMVWCD & USGS Qtr & S
010N033W31A001S 31A1 TBD B
010N033W34N001S 34N1 TBD
010N033W35B001S 35B1 USGS A/S B
010N034W06N001S 06N1 SMVWCD & USGS Qtr & S B
010N034W09D001S 09D1 SMVWCD & USGS Qtr & S B
010N034W12D001S 12D1 TBD B
010N034W13C001S 13C1 USGS A/S
010N034W13G001S 13G1 USGS A/S
010N034W13J001S 13J1 USGS A/S
010N034W14E004S 14E4 SMVWCD & USGS Qtr & S A B
010N034W14E005S 14E5 USGS A/S
010N034W20H003S 20H3 SMVWCD & USGS Qtr & S B
010N034W23R002S 23R2 USGS A/S B
010N034W28A002S 28A2 SMVWCD & USGS Qtr & S B
010N034W31F001S 31F1 TBD
010N035W06A001S 06A1 USGS A/S B
010N035W11J001S 11J1 SMVWCD & USGS Qtr & S
010N035W15C001S 15C1 TBD B
010N035W24B001S 24B1 SMVWCD & USGS Qtr & S B
010N035W24Q001S 24Q1 USGS A/S
010N035W27E002S 27E2 TBD B
010N035W27R001S 27R1 TBD
010N035W36M001S 36M1 TBD B

9N/33W

9N/34W

10N/33W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

10N/35W

9N/32W

Table 1.3-1a
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 1.3-1a)

SHALLOW WELLS

10N/34W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

010N036W02Q007S 02Q7 USGS A/S A B
010N036W12R001S 12R1 TBD B
011N034W29R002S 29R2 SLODPW & USGS A/S B
011N034W30Q001S 30Q1 SMVWCD & USGS Qtr & S B
011N034W33J001S 33J1 SMVWCD & USGS Qtr & S
011N034W34K001S 34K1 TBD B
011N035W19C002S 19C2 TBD B
011N035W25H001S 25H1 TBD
011N035W28F002S 28F2 SLODPW & USGS A/S
011N035W33C003S 33C3 TBD B
011N035W35D004S 35D4 TBD B
011N036W13K002S 13K2 TBD B
011N036W13K003S 13K3 TBD B
011N036W35J006S 35J6 TBD B

Notes on Network Modification:

09N/33W-12R2  removed; classified as deep well

11N/36W-35J5  removed; classified as deep well

09N/32W-6D1  previously unclassified; classified as shallow well (depth unknown; compared to wells of known depth, water levels similar to those from shallow wells)

11N/34W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

11N/35W

11N/36W

Table 1.3-1a (continued)
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 1.3-1a)

SHALLOW WELLS

10N/36W

10N/33W-18G1  previously unclassified; classified as shallow well (depth = 422'; compared to wells of known depth, water levels similar to those from shallow wells)
10N/35W-11J1  previously unclassified; classified as shallow well (depth = 215'; compared to wells of known depth, water levels similar to those from shallow wells)

11N/35W-28F2  previously not included; classified as shallow well (depth = 48'; water level data recently made available by NMMA Tech Comm.)
11N/34W-33J1  previously not included; classified as shallow well (depth = 149'; water level data recently made available by the USGS)



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N033W02A007S 02A7 SMVWCD & USGS Qtr & S A B
009N033W02F001S 02F1 TBD
009N033W05A001S 05A1 USGS A/S
009N033W06G001S 06G1 USGS A/S B
009N033W08P001S 08P1 TBD
009N033W12R002S 12R2 SMVWCD & USGS Qtr & S
009N033W18R001S 18R1 TBD B
009N034W03F001S 03F1 USGS A/S B
009N034W04N001S 04N1 TBD
009N034W09R001S 09R1 USGS A/S B
009N034W13B006S 13B6 TBD B
010N033W19K001S 19K1 USGS A/S B
010N033W30G001S 30G1 SMVWCD & USGS Qtr & S A B
010N034W07E004S 07E4 TBD B
010N034W12P002S 12P2 TBD B
010N034W13H001S 13H1 USGS A/S
010N034W14D001S 14D1 TBD
010N034W16K001S 16K1 TBD B
010N034W24K001S 24K1 SMVWCD & USGS Qtr & S
010N034W24K003S 24K3 SMVWCD & USGS Qtr & S B
010N034W31J001S 31J1 TBD B
010N034W34G002S 34G2 SMVWCD & USGS Qtr & S
010N035W07F001S 07F1 TBD B
010N035W09F001S 09F1 USGS A/S
010N035W11E004S 11E4 SMVWCD & USGS Qtr & S B
010N035W18F002S 18F2 USGS A/S
010N035W18R001S 18R1 TBD B
010N035W21B001S 21B1 SMVWCD & USGS Qtr & S B
010N035W25F001S 25F1 TBD
010N035W35J002S 35J2 USGS A/S B
010N036W02Q001S 02Q1 USGS A/S A B
010N036W02Q002S 02Q2 TBD B
010N036W02Q003S 02Q3 USGS A/S A B
010N036W02Q004S 02Q4 USGS A/S A B
010N036W02Q005S 02Q5 TBD B
010N036W02Q006S 02Q6 TBD B
010N036W12P001S 12P1 USGS A/S B
010N036W13R002S 13R2 TBD B
011N035W19E002S 19E2 TBD B
011N035W20E001S 20E1 SMVWCD & USGS Qtr & S
011N035W25F003S 25F3 SMVWCD & USGS Qtr & S B
011N035W26K002S 26K2 TBD B
011N035W28M001S 28M1 SMVWCD & USGS Qtr & S
011N035W29R001S 29R1 TBD B
011N036W13K004S 13K4 TBD B
011N036W13K005S 13K5 TBD B
011N036W13K006S 13K6 TBD B
011N036W35J002S 35J2 USGS A/S A B
011N036W35J003S 35J3 USGS A/S A B
011N036W35J004S 35J4 USGS A/S A B
011N036W35J005S 35J5 USGS A/S A B

Notes on Network Modification:

11N/35W-25F3  previously unclassified; classified as deep well (depth unknown; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-28M1  previously unclassified; classified as deep well (depth = 376'; compared to wells of known depth, water levels similar to those from deep wells)
11N/36W-35J5  previously classified as shallow well; classified as deep well (depth = 135'; compared to wells of known depth, water levels and quality similar to those from
deep coastal network wells)

09N/33W-12R2  previously classified as shallow well; classified as deep well (depth = 640'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-9F1  previously unclassified; classified as deep well (depth = 240'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-18F2  previously unclassified; classified as deep well (depth = 251'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-21B1  previously unclassified; classified as deep well (depth = 300'; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-20E1  previously unclassified; classified as deep well (depth = 444'; compared to wells of known depth, water levels similar to those from deep wells)

09N/33W-2A7  previously not included; classified as deep well (depth = 512'; water level data recently made available by the USGS)

10N/33W

10N/34W

10N/36W

11N/35W

11N/36W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1.3-1b
Well Network for Monitoring Deep Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 1.3-1b)

DEEP WELLS

9N/34W

10N/35W

9N/33W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W19A001S 19A1 TBD
009N032W27K002S 27K2 TBD
009N032W29F001S 29F1 TBD
009N032W31F003S 31F3 TBD
009N032W33F001S 33F1 USGS A/S
009N032W33M001S 33M1 USGS A/S
009N032W33M002S 33M2 USGS A/S
009N033W12C001S 12C1 USGS A/S
009N033W14F001S 14F1 TBD
009N033W15N001S 15N1 TBD
009N034W06C001S 06C1 USGS A/S
009N034W15Q001S 15Q1 TBD
010N033W26N001S 26N1 USGS A/S
010N033W28F001S 28F1 USGS A/S
010N033W28F002S 28F2 USGS A/S
010N033W29F001S 29F1 USGS A/S
010N033W30M002S 30M2 USGS A/S
010N033W31Q002S 31Q2 USGS A/S
010N033W34E001S 34E1 USGS A/S
010N034W26H002S 26H2 USGS A/S B
010N034W29N002S 29N2 USGS A/S
010N035W05P002S 05P2 USGS A/S
010N035W06A003S 06A3 USGS A/S
010N035W07E005S 07E5 USGS A/S
010N035W09N002S 09N2 USGS A/S B
010N035W14P001S 14P1 (D3)1 USGS A/S (A) (A)
010N035W23M002S 23M2 USGS A/S

11N/34W 011N034W31H001S 31H1 TBD
11N/35W 011N035W33G001S 33G1 SMVWCD & USGS Qtr & S B

114P1 actively monitored for levels but not quality.  14D3 actively monitored for quality but not levels.

Notes on Network Modification:
09N/32W-6D1  removed; classified as shallow well
10N/33W-18G1  removed; classified as shallow well
10N/35W-9F1  removed; classified as deep well
10N/35W-11J1  removed; classified as shallow well
10N/35W-18F2  removed; classified as deep well
10N/35W-21B1  removed; classified as deep well
11N/35W-20E1  removed; classified as deep well
11N/35W-25F3  removed; classified as deep well
11N/35W-28M1  removed; classified as deep well

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1.3-1c
Unclassified Wells for Groundwater Monitoring

Santa Maria Valley Management Area
(shown on Figures 1.3-1a and 1.3-1b)

UNCLASSIFIED WELLS

10N/34W

10N/35W

9N/32W

9N/33W

9N/34W

10N/33W
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2. Hydrogeologic Conditions

Current and historical hydrogeologic conditions in the SMVMA, including groundwater
conditions, Twitchell Reservoir operations, and stream and climate conditions, are described in
the following sections of this Chapter.

2.1 Groundwater Conditions

To provide a framework for discussion of groundwater conditions, the geology of the SMVMA,
including geologic structure and the nature and extent of geologic formations comprising the
aquifer system, is described in the following section.  Current groundwater levels are then
described in relation to historical trends in groundwater levels and flow directions in the
SMVMA, as well as in context of Stipulation protocol for defining conditions of severe water
shortage.  Current and historical groundwater quality conditions are also discussed, including
general groundwater quality characteristics as well as groundwater quality degradation,
specifically due to elevated nitrate concentrations.

2.1.1 Geology and Aquifer System

The SMVMA is underlain by unconsolidated alluvial deposits that comprise the aquifer system,
primarily gravel, sand, silt and clay that cumulatively range in thickness from about 200 to 2,800
feet.  The alluvial deposits fill a natural trough, which is composed of older folded and
consolidated sedimentary and metamorphic rocks with their deepest portions beneath the Orcutt
area.  The consolidated rocks also flank the Valley and comprise the surrounding hills and
mountains; typically, the consolidated rocks do not yield significant amounts of groundwater to
wells.  The geologic formations comprising the alluvial deposits and the geologic structure
within the study area are illustrated in a generalized geologic map (Figure 2.1-1a) and two
geologic cross sections (Figures 2.1-1b and 2.1-1c).

The alluvial deposits are composed of the Careaga Sand and Paso Robles Formation (Fm.) at
depth, and the Orcutt Fm., Quaternary Alluvium, and river channel, dune sand, and terrace
deposits at the surface (USGS, Worts, G.F., 1951).  The Careaga Sand, which ranges in thickness
from about 650 feet to a feather edge, is identified as being the lowermost fresh water-bearing
formation in the basin (DWR, 1970), resting on the above-mentioned consolidated rocks
(specifically, the Tertiary-aged Foxen Mudstone, Sisquoc Fm., and Monterey Shale and the
Jurassic/Cretaceous-aged Franciscan Fm., descriptions of which may be found in USGS, Worts,
G.F., 1951).  Overlying the Careaga Sand is the Paso Robles Fm., which comprises the greatest
thickness of the alluvial deposits (from about 2,000 feet to a feather edge); the thickest portion of
this formation is located beneath the Orcutt area.  Both the Careaga Sand and Paso Robles Fm.
underlie the great majority of the SMVMA (see Figures 2.1-1b and 2.1-1c).  The Careaga Sand is
mainly composed of white to yellowish-brown, loosely-consolidated, massive, fossiliferous,
medium- to fine-grained sand with some silt and is reported to be predominantly of marine origin
(USGS, Worts, G.F., 1951).  The Paso Robles Fm. is highly variable in color and texture,
generally composed of yellow, blue, brown, grey, or white lenticular beds of: boulders and
coarse to fine gravel and clay; medium to fine sand and clay; gravel and sand; silt; and clay
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(USGS, Worts, G.F., 1951).  This formation is reported to be primarily fluvial (stream-laid) in
origin and there is no areal correlation possible between the individual beds, with the exception
of a coarse basal gravel of minor thickness in the Santa Maria Valley oil field, generally in the
southeast part of the SMVMA.

Above the Paso Robles Fm. and comprising the Orcutt Upland is the Orcutt Fm., which is
typically about 160 to 200 feet thick; in the remainder of the SMVMA, the Paso Robles Fm. is
overlain by the Quaternary Alluvium, which comprises the majority of the Valley floor and is
typically about 100 to 200 feet thick.  Further north in the adjacent NMMA, the Paso Robles Fm.
is overlain by the Older Dune Sand, which comprises the Nipomo Mesa and ranges in thickness
from approximately 400 feet to a feather edge.  Along the northeast edge of the Sisquoc plain,
the Paso Robles Fm. is overlain by terrace deposits approximately 60 feet thick.  The Orcutt Fm.
is composed of conformable upper and lower units (“members”), both reported to be mainly of
fluvial origin that become finer toward the coast.  The upper member generally consists of
reddish-brown, loosely-compacted, massive, medium-grained clean sand with some lenses of
clay, and the lower member is primarily grey to white, loosely-compacted, coarse-grained gravel
and sand (USGS, Worts, G.F., 1951).

The Quaternary Alluvium is also composed of upper and lower members that are reported to be
mainly fluvial in origin.  The composition of the upper member becomes progressively finer
toward the coast, with boulders, gravel, and sand in the Sisquoc plain area; sand with gravel in
the eastern/central Valley area; sand with silt from the City of Santa Maria to a point
approximately halfway to Guadalupe; and clay and silt with minor lenses of sand and gravel
from that area westward.  The lower member is primarily coarse-grained boulders, gravel and
sand with minor lenses of clay near the coast.  The Older Dune Sand is composed of loosely- to
slightly-compacted, massive, coarse- to fine-grained, well-rounded, cross-bedded quartz sand
that is locally stained dark reddish-brown (California DWR, 1999). The terrace deposits, in
general, are similar in composition to the coarse-grained parts of the Quaternary Alluvium.

Two geologic cross sections illustrate several points about the geologic structure and variable
aquifer thickness throughout the SMVMA.  Longitudinal geologic cross section A-A’ (see
Figure  2.1-1b) begins in the area near the mouth of the Santa Maria River, traverses the Orcutt
Upland, and terminates in the Sisquoc plain area near Round Corral, immediately southeast of
the SMVMA.  It shows the relative thicknesses of the various geologic formations and their
general “thinning” from the central valley area toward the Sisquoc plain.  This cross section also
shows the Quaternary Alluvium and Orcutt Fm., essentially adjacent to each other and
comprising the uppermost aquifer in the SMVMA, divided into the above-described upper and
lower members.

Transverse geologic cross section B-B’ (see Figure 2.1-1c) begins in the Casmalia Hills,
traverses the western portion of the Valley (near the City of Guadalupe) and the southern
Nipomo Mesa, and terminates at Black Lake Canyon.  It shows the prominent asymmetrical
syncline (folding of the consolidated rocks and Paso Robles Fm.) within the SMVMA and
adjacent NMMA, with the deepest portion of Paso Robles Fm. toward the southern edge of the
SMVMA, gradually becoming thinner and more shallow toward the north where it extends
beneath the NMMA.  This cross section also shows that both the upper and lower members of
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the Quaternary Alluvium extend north to the Santa Maria River, but only the upper member
extends beyond the River to the southern edge of the Nipomo Mesa, and neither member extends
northward beneath the Mesa.

Several faults have been reported to be located in the SMVMA and adjacent portion of the
NMMA.  The Santa Maria and Bradley Canyon faults, located in the Valley in the area between
the City of Santa Maria and Fugler Point (at the confluence of the Cuyama and Sisquoc Rivers to
form the Santa Maria River), are concealed and they are reported to be northwest-trending, high-
angle faults, that vertically offset the consolidated rocks, Careaga Sand, and Paso Robles Fm.,
but not the overlying Quaternary Alluvium or Orcutt Fm. (USGS, Worts, G.F., 1951).  The
Oceano and Santa Maria River faults are of a similar nature (the latter fault also has a significant
strike-slip component of movement), but they are primarily located in the southern Nipomo
Mesa.  The maximum vertical offset on the Oceano fault is reported to be in the range of 300 to
400 feet within the Careaga Sand and Paso Robles Fm.; on the other faults, the vertical offset is
reported to be much less, within the range of 80 to 150 feet (USGS, Worts, G.F., 1951;
California DWR, 1999).  However, these faults do not appear to affect groundwater flow within
the SMVMA, based on the review of historical groundwater level contour maps (USGS, Worts,
G.F., 1951; LSCE, 2000).

There is no known structural (e.g., faulting) or lithologic isolation of the alluvial deposits from
the Pacific Ocean; i.e., the Quaternary Alluvium, Orcutt Fm., Careaga Sand, and Paso Robles
Fm. aquifers continue beneath the Ocean.  Thus, there is geologic continuity that permits
groundwater discharge from the SMVMA to the Ocean, and the potential exists for salt water to
intrude into the coastal (landward) portions of the aquifers if hydrologic conditions within them
were to change.

The aquifer system in the SMVMA is comprised of the Paso Robles Fm., the Orcutt Fm., and the
Quaternary Alluvium (USGS, Worts, G.F., 1951).  The upper member of the Quaternary
Alluvium is consistently finer-grained than the lower member throughout the Valley.  Further,
the upper member becomes finer grained toward the Ocean such that it confines groundwater in
the lower member from the approximate area of the City of Santa Maria's waste water treatment
plant westward (approximately eight miles inland from the coast).  The result of this has been
some artesian conditions in the western valley area (historically, flowing artesian wells were
reported until the early 1940s in the westernmost portion of the Valley) (USGS, Worts, G.F.,
1951).  More recently, many wells belonging to local farmers in the western valley area,
specifically in the Oso Flaco area, began flowing again in response to rising confined
groundwater levels during winter 1999.

Analysis of the geology, groundwater levels, and groundwater quality indicates that the aquifer
system varies across the area and with depth, and this variation was the basis for the shallow and
deep aquifer zone designations of the SMVMA monitoring program (LSCE, 2008).  In the
central and major portion of the SMVMA, there is a shallow unconfined zone comprised of the
Quaternary Alluvium, Orcutt Fm., and uppermost Paso Robles Fm., and a deep semi-confined to
confined zone comprised of the remaining Paso Robles Fm. and Careaga Sand.  In the eastern
portion of the SMVMA where these formations are much thinner and comprised of coarser
materials, particularly in the Sisquoc Valley, the aquifer system is essentially uniform without
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distinct aquifer depth zones.  In the coastal area where the surficial deposits (upper members of
Quaternary Alluvium and Orcutt Fm.) are extremely fine-grained, the underlying formations
(lower members of Quaternary Alluvium and Orcutt Fm., Paso Robles Fm., and Careaga Sand)
comprise a deep confined aquifer zone.

2.1.2 Groundwater Levels

Groundwater levels within the SMVMA have fluctuated greatly since the 1920's, when historical
water level measurements began, with marked seasonal and long-term trends, as shown by a
collection of representative groundwater level hydrographs from various areas throughout the
SMVMA (Figure 2.1-2).  The areas are designated on Figure 2.1-2 for illustrative purposes only,
and include the so-called Coastal, Oso Flaco, Central Agricultural, Municipal Wellfield,
Twitchell Recharge, and Sisquoc Valley areas.  The historical groundwater level hydrographs
illustrate that widespread decline in groundwater levels, from historical high to historical low
levels, occurred between 1945 and the late 1960's.  The declines ranged from approximately 20
to 40 feet near the coast, to 70 feet near Orcutt, to as much as 100 feet further inland (in the area
just east of downtown Santa Maria).  Those declines were observed in both the shallow and deep
aquifer zones, and are interpreted today to have been the combined result of progressively
increasing agricultural (and to a lesser degree, municipal) demand and long-term drier than
normal climatic conditions during that period.

Since then, the basin has alternately experienced significant recharge (recovery) and decline
which, collectively, reflect a general long-term stability as groundwater levels in both aquifer
zones have fluctuated between historical-low and near historical-high levels over alternating
five- to 15-year periods.  Groundwater levels throughout the SMVMA have shown this trend, but
with different ranges of fluctuation (see Figure 2.1-2); and groundwater levels have repeatedly
recovered to near or above previous historical-high levels, including as recently as 2002.  In the
areas along the Santa Maria River, groundwater level fluctuations are greater in the shallow
aquifer zone than the deep (see Twitchell Recharge Area, Central Agricultural Area, and Oso
Flaco Area hydrographs).  Conversely, in the Municipal Wellfield and Coastal Areas,
groundwater level fluctuations are greater in the deep aquifer zone.  Hydrographs from wells
along the coastal portion of the SMVMA show that groundwater elevations have remained above
sea level, with deep (confined) groundwater levels rising enough to result in flow at the ground
surface, throughout the historical period of record.  The periodic groundwater level fluctuation
since the late 1960's (with a long-term stability) have apparently been due to intermittent wet and
dry climatic conditions, with natural recharge during wet periods complemented by supplemental
recharge along the Santa Maria River from the Twitchell Reservoir project (since becoming fully
operational in the late 1960's).  Long-term stability would also appear to be partially attributable
to a general "leveling-off" of agricultural land and water use in the basin since the early to mid-
1970’s, as further described in Chapter 3.

More recently, from 2002 through 2010, groundwater levels in both the shallow and deep zones
gradually declined, with the largest amount visible in portions of the Sisquoc Valley and Oso
Flaco areas.  Particularly in light of prevailing land use and water requirements, this overall
groundwater level decline can be considered to be at least partially due to the fact that Twitchell
Reservoir releases, for in-stream supplemental groundwater recharge, have been well below the
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historical average in most years since 2000 (including no releases in 2009 or 2010), as discussed
in Section 2.2.  The groundwater level decline in the Sisquoc Valley, specifically the lack of full
recovery during the prolonged wet period of the mid-1990s through 2001, is in contrast to the
full recovery observed in the Santa Maria Valley portion of the SMVMA during that time period.
Subsequently, during 2011, groundwater levels across most of the SMVMA rose, at least
partially in response to above average releases from Twitchell Reservoir following above
average rainfall in December 2011 and early 2011.  Importantly, 2011 groundwater levels do not
trigger the Stipulation provisions for defining conditions of severe water shortage because,
among other considerations, they remain within the historical range of groundwater levels
throughout the SMVMA.  Also important is that coastal groundwater levels remain well above
sea level through 2011 and, thus, conditions that would be indicative of potential sea water
intrusion are absent.

Groundwater beneath the SMVMA has historically flowed to the west-northwest from the
Sisquoc area toward the Ocean, and this remained the case during 2011 as illustrated by contour
maps of equal groundwater elevation for the shallow and deep aquifer zones (Figures 2.1-3a
through 2.1-3f).  One notable feature in the contour maps regarding hydrologic conditions in
2011 is the widening of groundwater level contours beneath the central-south and western
portions of the SMVMA.  This indicates a reduced (flatter) groundwater gradient, tending
slightly toward a local pumping depression, likely reflecting ongoing groundwater pumping in
and around the municipal wellfield near the Santa Maria Airport and Town of Orcutt.  In this
area, both agricultural and municipal water supply wells of the City of Santa Maria and the
Golden State Water Company are operated, although municipal pumping in 2011 remained
notably lower than prior to the availability of State Water Project water as discussed in Chapter
3.  The majority of municipal groundwater pumping is conducted from the purveyors’ deep
wells, and the groundwater elevation maps show greater flattening of the gradient in the deep
aquifer zone.  Overall, this has had the effect of slowing (but not stopping or reversing) the
movement of groundwater through that portion of the SMVMA.  However, it should be noted
that agricultural and/or municipal groundwater pumping has been conducted in this area for
many decades, and a generally reduced groundwater gradient has been observed since about
1960 (USGS, Miller, G.A., and Evenson, R.E., 1966; USGS, Hughes, J.L., 1977; LSCE, 2000).

Also notable is the overall seasonal difference in shallow and deep zone water levels across the
SMVMA from early spring through the fall period.  Some decline was observed between
February and April (early and late spring contour maps, respectively) with additional decline
through late October in areas distant from the Santa Maria River, presumably reflecting
groundwater pumping during the year.  In areas near the River however, groundwater levels rose
between spring and fall 2011, likely due to  substantial recharge from Twitchell Reservoir
releases and Sisquoc River discharge beginning as early as February and continuing through the
year.

During both spring and fall periods, and particularly in the western portion of the SMVMA, a
seaward gradient for groundwater flow was maintained in both aquifer zones.  Importantly,
coastal groundwater levels in both aquifer zones remained well above sea level, with
groundwater elevations typically exceeding 15 feet, MSL.
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Lastly, with support from the TMA and through the efforts of the SMVWCD in 2011,
groundwater levels were measured in almost 20 additional shallow and deep wells during the fall
period.  The groundwater level data from those wells, which are typically measured by the USGS
in spring but not fall, provided greater areal coverage of fall groundwater level contours
(generally equivalent to spring period coverage) across the SMVMA (see Figures 2.1-3c and 3f).

2.1.3 Groundwater Quality

Groundwater quality conditions in the SMVMA have fluctuated greatly since the 1930's, when
historical water quality sampling began, with marked short- and long-term trends.  Groundwater
quality in the SMVMA historically reflected the various natural sources of recharge to the
aquifer system, most notably streamflows of the Cuyama and Sisquoc Rivers that provided
recharge along the Santa Maria River.  The great majority of groundwater in the SMVMA,
primarily in the eastern and central portions of the Santa Maria Valley and in the Sisquoc Valley,
had historically been of a calcium magnesium sulfate type originating from the Cuyama and
Sisquoc River streamflows.  Groundwater had historically been of better quality toward the
Orcutt Upland, Nipomo Mesa, the City of Guadalupe, and coastal areas (Lippincott, J.B., 1931).

With development of the Valley and surrounding areas in the 1940's through 1970's, including
expansion of the agricultural and urban areas and addition of the Twitchell Reservoir project,
groundwater quality conditions changed within the SMVMA.  The changes included
improvement of the general groundwater quality in the eastern to central part of the Santa Maria
Valley in and near the area of Twitchell Reservoir recharge, including the current-day municipal
wellfield near the Town of Orcutt.  Degradation in groundwater quality occurred further west
and downgradient in the Valley, specifically with elevated general mineral and nitrate
concentrations (USGS, Hughes, J.L., 1977).

Subsequently, from the 1970's through 2011, general mineral concentrations in groundwater
have remained essentially unchanged, including the occurrence of better quality water in the
SMVMA’s eastern, central, and southern portions and poorer quality water to the west.  Further,
groundwater quality is generally slightly better in the deep aquifer zone compared to the shallow,
as shown by a map with representative historical groundwater quality graphs from areas
throughout the SMVMA (Figure 2.1-4).  While groundwater quality data from 2011 for the
SMVMA are extremely sparse (recommendations for water quality monitoring are addressed in
Chapter 5), assessment of those data indicates that, during 2011, specific conductance values in
the shallow aquifer zone generally ranged between 1,100 and 1,500 umho/cm in the Twitchell
Recharge and Municipal Wellfield Areas, and were about 1,600 umho/cm in the Coastal Area.
Specific conductance values in the deep zone were between 1,200 and 1,600 umho/cm in the
Twitchell Recharge Area; between 900 and 1,100 umho/cm in the Municipal Wellfield Area; and
generally less than 1,600 umho/cm in the Coastal Area (less than 1,100 umho/cm in groundwater
deeper than 600 feet).  No specific conductance data were available in 2011 for the deep zone in
the Sisquoc Valley.  Overall, specific conductance values in the SMVMA generally remain at or
below the California Department of Public Health’s secondary standard of 1,600 umho/cm.

In contrast to the stability in general groundwater quality concentrations observed during this
recent period, nitrate concentrations in shallow groundwater have progressively increased.  In
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some cases, the increase has been to the point where municipal purveyors have had to reduce or
cease pumping from water supply wells with shallow zone completions, or install a packer to
isolate production from the deep zone, in order to comply with drinking water standards.  In
2011, nitrate-as-nitrate (NO3-NO3) concentrations in shallow groundwater remained elevated, in
many areas above the primary drinking water standard of 45 mg/l.  In the Twitchell Recharge
Area, nitrate concentrations appeared slightly higher in 2011 than 2010, but with a great increase
reported for well 10N/33W-20H1, from 90 to almost 110 mg/l (see Figure 2.1-4).  Perhaps more
indicative of some localized farming activity, nitrate concentrations in this well have
substantially fluctuated over the last decade, from less than 20 mg/l in 2002 to 110 mg/l in 2005,
down to 40 mg/l by 2008, before the latest increasing trend through 2011.  Nitrate concentrations
in the Municipal Wellfield Area continue a slight increasing trend from just above 50 mg/l a
decade ago to about 65 mg/l currently.  In the Coastal Area, nitrate concentrations in shallow
groundwaterremained non-detect (less than 0.18 mg/l).

Compared to widespread elevated nitrate concentrations in shallow groundwater, deep
groundwater concentrations remain markedly lower, generally less than 10 mg/l.  Exceptions to
this have been two deeper wells in the south-southeast part of the Valley (9N/33W-02A7 and
9N/34W-03F2), with nitrate concentrations between 30 and 35 mg/l, and some coastal deep
monitoring wells with nitrate levels exceeding 75 mg/l, as discussed below.

Of particular importance to ongoing assessment of potential conditions of sea water intrusion are
the groundwater quality data from two sets of coastal monitoring wells.  During an investigation
conducted in the late 1960's, for which the monitoring well sets were constructed, localized areas
of degraded shallow groundwater were identified but concluded at the time to be due to
environmental factors other than intrusion (California DWR, 1970).  Review of the coastal
monitoring results through 2011, in particular specific conductance values, provides an
indication of whether sea water intrusion has occurred in the coastal SMVMA; review of coastal
nitrate concentrations provides a measure of the extent and magnitude of water quality
degradation from land use activities further inland.

Since the commencement of coastal groundwater quality monitoring, including in 2011, coastal
groundwater has continued to show elevated but largely unchanging specific conductance values.
Shallow groundwater at the southerly monitoring well set (10N/36W-02Q, shallow well 02Q7,
Figure 2.1-4) had values of about 1,500 umho/cm in 2011, substantially lower than the 2,200
umho/cm value reported in 2010.  Deep groundwater values (wells 02Q1, 02Q3, and 02Q4) have
been lower, between 900 and 1,000 umho/cm over the last 30 years.  Groundwater at the more
northerly monitoring well set (11N/36W-35J) shows more variation in specific conductance
values with depth, from 1,100 umho/cm in the deepest well (35J2), increasing to 1,500 umho/cm
in the next deepest well (35J3), to 1,900 umho/cm in the next deepest well (35J4).  Specific
conductance values in the shallowest well (35J5) have gradually risen throughout the monitoring
period through 2011 from about 1,400 to 1,700 umho/cm.

Some coastal groundwaters, specifically in the deep aquifer zone near the northerly monitoring
well set (11N/36W-35J), have shown gradually increasing degradation from nitrate, including
through the present.  Nitrate (as nitrate) concentrations have steadily risen from a range of 5 to
10 mg/l in the 1980’s to between 37 and 77 mg/l in 2011 (see Figure 2.1-4).  In contrast,
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groundwaters in all aquifer zones near the southerly monitoring well set (10N/36W-02Q) have
consistently shown very low concentrations of nitrate through the present (historical water
quality graphs for these wells are provided in Appendix C).  Shallow groundwater continued to
have non-detectable levels of nitrate (less than 0.18 mg/l) and deep groundwater concentrations
remained below 3 mg/l through 2011.  Nitrate concentrations in the deepest groundwater,
specifically below a depth of 600 feet, along the coast (at both well sets) remain stable with
values of 3 mg/l or less.

Overall, the groundwater quality monitoring results from 2011 indicate general mineral quality
conditions remain stable across the SMVMA and in particular along the coast, with no indication
of sea water intrusion.  Specific conductance values remain elevated in groundwater in all areas,
to levels generally ranging between 900 and 1,600 umho/cm.  In contrast, degradation from
nitrate remains in shallow groundwater across the SMVMA, with concentrations in some areas
well above the primary drinking water standard of 45 mg/l.  A long-term gradual increase in
nitrate concentrations continues in deep groundwater at the northerly portion of the coast, to
between 37 and 77 mg/l, while they remained less than 10 mg/l in deep groundwater at the
municipal wellfield.

2.2 Twitchell Reservoir Operations

In order to describe Twitchell Reservoir operations, monthly records of reservoir stage, storage,
and releases were updated and recorded observations of reservoir conditions were noted.  The
historical stage, storage, and releases, including through 2011, are described in relation to
observed climatic conditions in the SMVMA.

2.2.1 Reservoir Stage and Storage

Historical stage and storage in Twitchell Reservoir, for which reliable records begin in 1967,
indicate a typical seasonal rise with winter and spring rain, followed by decline through
subsequent spring and summer releases.  Reservoir stage has risen to as high as about 640 feet
msl, corresponding to storage of nearly 190,000 acre-feet, on several occasions during the winter
and spring months of years during which rainfall amounts were substantially higher than
average.  Historical rises in stage have been rapid, occasionally over one or two months, with
subsequent declines gradually spread over the subsequent year or multiple years.  During those
years when releases have essentially emptied the reservoir for purposeful supplemental
groundwater recharge through the Santa Maria River channel, the dam operator recorded the
associated minimum reservoir stage, which has risen over time from about 480 feet msl in 1968,
to 525 feet msl since 1986.  This rise reflects the long-term filling of former dead pool storage
(about 40,000 acre-feet below the reservoir outlet for release from conservation storage) with
sediment that has naturally occurred with operation of the project (SMVWCD, 1968-2011).
These seasonal fluctuations and long-term rise in minimum stage, shown in relation to the
reservoir conservation, flood control, and surcharge pools, are illustrated in a graph of historical
reservoir stage and storage (Figure 2.2.1a).

It is noteworthy that the sedimentation of the former dead pool storage below the conservation
outlet in Twitchell Reservoir has not impeded the conservation of runoff for subsequent release
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for downstream groundwater recharge.  Except for a few individual years over the life of the
reservoir, accumulated storage in any year has been less than the designated active conservation
pool of 109,000 af.  In the infrequent wet years when greater storage could be conserved, e.g.
1969, 1978, 1983, 1995, and 1998, the SMVWCD has been permitted to temporarily utilize
some of the dedicated flood control pool (89,000 af) to conserve those additional inflows and
then shortly release them for downstream recharge.  Total storage has never exceeded the
combined conservation pool and flood control pool storage volume (198,000 af) and has never
invaded the uppermost surcharge pool (159,000 af above the conservation and flood control
pools) in the overall reservoir.

Reservoir storage has historically risen to between 150,000 and nearly 190,000 acre-feet (af)
during the winter and spring months of years during which rainfall was substantially higher than
average, with storage commonly below 50,000 af during most other years.  As can be seen on
Figure 2.2-1a, reservoir storage has repeatedly dropped to essentially zero during periods of
below-average rainfall, including those associated with drought conditions in 1976-77 and 1987-
90.  Reservoir storage was also essentially zero during most of 2000 through 2004 as a result of a
drier climatic period that began in 2001.  About 50,000 af of storage were accrued in both 2005
and 2006, all of which was released for downstream groundwater recharge.  There was
essentially no storage in 2007 and, during 2008, reservoir storage reached a maximum of about
20,000 af in March before being almost entirely released for recharge by the end of the year.  In
2009, a total of only about 1,000 af accrued in February, after which storage rapidly declined
through reservoir evaporation and seepage.  Storage accrued in early 2010 to 14,000 af with a
rapid increase to almost 40,000 af in response to more than nine inches of rainfall during
December without conducting any releases.  Above average rainfall continued into early 2011,
building storage to almost 93,000 af in April, with releases commencing in February and
continuing through December.

2.2.2 Reservoir Releases

Twitchell Reservoir annual releases for in-stream groundwater recharge since 1967 have ranged
from zero during low rainfall years and drought periods to a maximum of 243,660 af in 1998, as
illustrated in a bar chart of annual reservoir releases (Figure 2.2-1b).  In general, and most
notably in the Twitchell Recharge Area, groundwater levels have tended to track Twitchell
releases since the beginning of Reservoir operations (see Figure 2.1-2 and 2.2-1b).  The long-
term average annual release amount for the period 1967 through 2011 is 52,800 afy, with below-
average releases during slightly more than half of those years.  The five-year period from 1995
through 1999 is notable for continual releases in amounts well above the annual average,
reflecting a wetter climatic period from 1993 through 1998.  Also notable are multiple year
periods when releases dropped to zero, specifically from 1987 through 1990 and from 2002
through 2004, reflecting the drier climatic conditions during those periods of time.  While
releases in 2005 and 2006 amounted to about 106,000 and 80,000 af, respectively, drier climatic
conditions persisted with no releases for in-stream groundwater recharge in 2009 or 2010.  The
release of nearly 90,000 af of water from Twitchell Reservoir was conducted from February
through December 2011, with the highest amounts during the months of June through
September.
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As described in the SMVMA 2010 annual report, project work was completed at the Twitchell
Dam in late 2009 and early 2010 that included removal of sediment from 1,100 feet of tunnel and
gate chamber, effectively restoring the dam outlet works, service gates, and stilling basin to full
operational status.  Also in 2010, additional project work was completed including sediment
removal from the dam outlet tunnel, stilling basin, keyhole, and 1,600 linear feet of the Cuyama
River immediately downstream of the dam (T. Gibbons, personal communication).  This project
work restored the conservation release function of the Twitchell project and provided for
enhanced flood control immediately downstream of the dam and groundwater recharge in the
Santa Maria Valley during 2011.

2.2.3 Instream Steelhead Fisheries Study

An instream steelhead fisheries study was recently completed for the Santa Maria, Sisquoc, and
Cuyama Rivers watershed (Stillwater Sciences, April 2012), and discussion of the study,
primarily its recommendations, is provided herein.  The stated purpose of the study was “to
characterize the historical and current conditions of instream flow in the Santa Maria River and
to determine what, if any, modifications to the current flow regime would improve upstream
passage for adult steelhead, through the mainstem into the upper watershed, and downstream
passage of juvenile steelhead through the mainstem to the estuary and ocean.”

The basic premise of the study is that a return to the pre-Twitchell Dam flow regime, through
some modification of Twitchell Reservoir releases, would be sufficient to improve steelhead
migration into the future.  Thus, the study objectives were to characterize differences in pre- and
post-Twitchell Dam flow regimes, including discharge rates, flow durations, frequency of
steelhead passage events upstream and downstream, and infiltration losses along a 5-mile
“critical passage” reach of the Santa Maria River near Bonita School Crossing.  Steelhead
passage criteria, both hydraulic and temporal, were estimated, and studies to determine the flow
regime supporting those criteria were conducted by varied methods, including:

analyses of historical discharge records in the Sisquoc, Cuyama (including Twitchell
Reservoir releases), and Santa Maria Rivers;

calculation by Manning’s Equation of stream water width, depth, and velocity associated
with varying discharge rate at numerous channel transects in the “critical passage” reach
of the Santa Maria River;
field measurement of stream water width, depth, and velocity during varying flow events
at channel transects in the “critical passage” reach; and

simulation by a simplified coupled surface water:groundwater model of stream discharge
and infiltration losses along the Sisquoc and Santa Maria Rivers from Garey to the
estuary.

Of note from the study results is a finding that the post-Twitchell Dam flow regime has resulted
in slightly less frequent steelhead passage events compared to the pre-Twitchell period; further,
infiltration losses along the migration length of the Sisquoc and Santa Maria Rivers were simply
estimated to range between 300 and 450 cfs.
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A summary of study assumptions regarding minimum stream discharge rates and durations
supportive of the hydraulic criteria (i.e., water depth and width) for steelhead passage include:

Initiation of upstream migration of adult steelhead would be coincident with flows of 250
cfs in the “critical passage” reach of the mainstem Santa Maria River.

Upstream adult steelhead passage would require at least three days of flow greater than or
equal to 250 cfs the “critical passage” reach of the mainstem Santa Maria River, as
measured in the vicinity of the Bonita School Road and Highway 1 crossings.  Flows of
at least 150 cfs would be required in the lower Sisquoc River to achieve passage through
that reach.

Downstream juvenile passage would require at least one day of flow greater than or equal
to 150 cfs through the “critical passage” reach of the mainstem Santa Maria River, with at
least two preceding days of passable flows in the upstream Sisquoc River.

Study recommendations comprise a “strategy” to increase flow in the Cuyama River when the
Sisquoc River is flowing at a rate that, historically (pre-Twitchell), would have resulted in
potentially suitable steelhead-passage conditions in the mainstem Santa Maria River.  As stated
in the report, recommendations include:

Flow augmentation from releases at Twitchell Dam to improve steelhead passage
windows should occur in accord with the following rules during the months of
December-April.

Flow augmentation (releases) should occur when average daily flows in the lower
Sisquoc River, as measured at the Garey gage, are between 350 and 550 cfs and have
already remained at or above that level for at least two previous days.  Once started, the
releases should occur if/as needed to ensure passage flows in the mainstem Santa Maria
River for at least three days.

Flow augmentation (releases) should be sufficient to maintain flows in the critical reach
of the mainstem Santa Maria River at 250 cfs; absent direct measurement of flow, this is
assumed to be achieved with combined discharge from the Sisquoc and Cuyama Rivers
of 600 cfs (i.e., transmission losses are 350 cfs unless observations show otherwise).

Flow augmentation (releases) to support steelhead passage should not occur, or should
stop once started, if (a) discharges fall below 150 cfs in the lower Sisquoc River, or (b)
twelve or more days of adult steelhead-passable conditions have been achieved during the
current water year.

It is estimated in the study that implementation of these recommendations would result in an
average volume between 1,000 to 1,500 afy of augmentation releases from Twitchell Reservoir;
that is, releases for the purpose of augmenting streamflow for steelhead migration that would
therefore not be available for recharging the groundwater basin.
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A number of points can be made regarding the study and recommendations, perhaps most
importantly that:

1) no description is provided of steelhead populations in the Santa Maria and Sisquoc
Rivers, either observed in the pre-Twitchell Dam period or predicted with
implementation of the study recommendations, so it is unknown what improvement in
steelhead fisheries can be anticipated for such an “investment” of basin water supply;

2) diversion of Twitchell water supply to augment streamflows that are ultimately lost from
the basin constitutes a permanent, long-term reduction in recharge to the groundwater
basin, when no surplus condition or alternate water supply has been identified in the
basin to support this diversion;

3) no simulation or prediction was made of potential effects on groundwater levels and
quality in the basin from implementation of the recommendations, namely the reduced
recharge to the basin;

4) while the reason for conducting the study was to fulfill requirements of the California
Department of Fish and Game, it remains to be clarified whether there is any compelling
basis for implementing the study recommendations; and

5) related to the previous point is the need to resolve any conflict between said compelling
basis, should it exist, and the 2005 Stipulation for the groundwater basin resulting from
the basin adjudication, that specifies among other things directives for managing the
basin, including Twitchell recharge operations, and awards rights to recover return flows
from the importation of SWP water.

Discussion of these points is provided in the Recommendations section of this annual report.

2.3 Streams

The surface water hydrology of the SMVMA is characterized in this section, specifically the
current conditions in relation to historical trends in stream discharge and quality.

2.3.1 Discharge

The main streams entering the SMVMA are the Cuyama and Sisquoc Rivers; these rivers join on
the Santa Maria Valley floor near Garey and become the Santa Maria River, which drains the
Valley from that point westward (see Figure 1.3-2).  The headwaters of the Sisquoc River
include a portion of the San Rafael Mountains and Solomon Hills, and the River’s main
tributaries within the SMVMA are Foxen, La Brea, and Tepusquet Creeks.  Streamflow in the
Sisquoc River and its tributary creeks have remained unimpaired through the present.  The
Cuyama River drains a portion of the Sierra Madre Mountains, including the Cuyama Valley,
and streamflow into the Santa Maria River has been controlled since construction of Twitchell
Dam between 1957 and 1959.  The Santa Maria River receives minor streamflows from two



17

small tributaries, Suey and Nipomo Creeks, along its course toward the City of Guadalupe and
the Pacific Ocean.  In the southern portion of the SMVMA, Orcutt Creek drains a portion of the
Solomon Hills (Solomon Canyon) and the Orcutt area, receives intermittent flow from Graciosa
Canyon, before ending near Betteravia.

Stream discharge in the Cuyama River below the dam, recorded during the initial period of
Twitchell project operations between 1959 and 1983, averaged 37,350 afy. As discussed above,
Twitchell Reservoir releases have averaged 52,800 afy from 1967 through 2011.  The historical
variation in reservoir releases and Cuyama River streamflow is shown in a bar chart of annual
surface water discharge for the River (Figure 2.3-1a).  Cuyama River stream discharge, which
comprises the largest source of SMVMA groundwater recharge, has ranged over the historical
period of record from no streamflow during several drought years, including as recently as 2010,
to a high of almost 250,000 af during 1998.  Stream discharge in 2011 from Twitchell releases
was almost 90,000 af, well above the 1967-2011 average of 52,800 afy.

Stream discharge in the Sisquoc River, recorded at gauges at the southeast end of the Sisquoc
plain and further downstream near the town of Garey, averages 38,000 (absent data from years
1999-2007) and 39,500 afy, respectively, over the historical period of record.  The downstream
gauge provides a measure of the stream discharge entering the SMVMA from the Sisquoc plain,
and it reflects inflow from the headwaters of the Sisquoc River and its tributaries, as well as
gains from and losses to the shallow aquifer in the Sisquoc plain.  The historical variation in
Sisquoc River streamflow is shown in a bar chart of annual surface water discharge for the River
at both gauges (Figure 2.3-1b).  Sisquoc River stream discharge, which comprises a large source
of SMVMA groundwater recharge, has ranged over the historical period of record from no
streamflow during several drought years to over 300,000 af during 1998; the 2011 annual
discharge into the SMVMA was well above average, approximately 160,000 af.  Of note is that
the upstream gauge (“near Sisquoc”) was non-operational, and thus no data are available, from
1999 through 2007.  Further, discharge amounts in the tributaries Foxen, La Brea, and Tepusquet
Creeks have not been recorded since the early 1970's (early 1980's for the latter creek), when
gauge operations were discontinued.  As a result, the net amount of groundwater recharge in the
Sisquoc plain from the Sisquoc River currently cannot be quantified.  Reestablishment and
monitoring of these currently inactive gauges (Foxen, La Brea, and Tepusquet Creeks), as
previously outlined in the SMVMA Monitoring Program and recommended in this annual report,
would provide for better understanding of the distribution of recharge along the Sisquoc River.

Streamflow in the Santa Maria River has been recorded at two gauges during varying periods of
time (see Figure 1.3-2).  At the Guadalupe gauge, which was operational between 1941 and
1987, stream discharge ranged from no streamflow during numerous years to almost 185,000 af
during 1941, and averaged 26,800 afy prior to the commencement of Twitchell project
operations compared to 17,600 afy during the period of Twitchell project operations.  The
historical variation in Santa Maria River streamflow is shown in a bar chart of annual surface
water discharge for the River (Figure 2.3-1c). The reduction in streamflow at Guadalupe is
attributed to Twitchell project operations, which are intended to maximize recharge along the
more permeable portion of the River streambed by managing reservoir releases to maintain a
“wetline” (downstream extent of streamflow) only as far as the Bonita School Road Crossing.
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Supplemental recharge to the Santa Maria Valley from Twitchell project operations has been
estimated to be about 32,000 afy based on comparison of pre- and post-project net losses in
streamflow between Garey and Guadalupe (LSCE, 2000).  The estimation does not account for
changes in climatic conditions between the pre- and post-project periods or losses/gains along
the Santa Maria River due to other processes, which could result in changes in the amount of
water available for recharge over time.  As a result of discontinued stream discharge
measurements at Guadalupe since 1987, combined with the lack of gauged data for Suey and
Nipomo Creeks, the net amount of groundwater recharge in the Santa Maria Valley from the
Santa Maria River currently cannot be updated.  Reestablishment and monitoring of these
currently inactive gauges (Suey Creek, Nipomo Creek, and Santa Maria River at Gaudalupe), as
previously outlined in the SMVMA Monitoring Program and recommended in this annual report,
would provide for better understanding of the distribution of streamflow and recharge along the
Santa Maria River.

Stream discharge in the Santa Maria River has also been recorded more recently at a gauge at
Suey Crossing northeast of the City of Santa Maria.  However, these data are reported only
sporadically, as for years 1999 and 2006, or not at all, as in 2000 through 2005.  The discharge
data for 2009 through 2011 remain problematic due to uncertainties in streamflow rating curves;
however, future acquisitions of the discharge data from this gauge will also enhance an
understanding of streamflow and recharge along the Santa Maria River.

Stream discharge in Orcutt Creek, recorded at Black Road crossing from 1983 through the
present (absent data from years 1992 through 1994), averages about 1,500 afy, ranging from
essentially no streamflow during several years to just over 10,000 af in 1995; in 2011, stream
discharge was above average, approximately 2,500 af.  The historical variation in streamflow is
shown in a bar chart of annual surface water discharge for the creek (Figure 2.3-1d).  While
essentially all streamflow recorded at the gauge ultimately provides groundwater recharge to the
SMVMA, it is not known how much groundwater recharge or discharge occurs upstream from
the gauge, specifically between the gauge and the point where Orcutt Creek enters the SMVMA.

2.3.2 Surface Water Quality

The majority of recharge to the SMVMA has historically derived from streamflow in the Santa
Maria River originating from the Cuyama and Sisquoc Rivers.  Thus, groundwater quality in
much of the SMVMA has historically reflected the water quality of streamflow in the Cuyama
and Sisquoc Rivers.  Water quality in the rivers depends on the proportion and quality of the
rainfall runoff and groundwater inflow contributing to streamflow in their respective watersheds
above the Santa Maria Valley.  The Cuyama River watershed includes the Cuyama Valley,
which is reported to be underlain by geologic formations containing large amounts of gypsum;
the Sisquoc River watershed is primarily steep terrain underlain by consolidated rocks (USGS,
Worts, G.F., 1951).

The quality of the streamflow in both the Cuyama and Sisquoc Rivers has historically been of a
calcium magnesium sulfate type, although the Sisquoc River contains slightly less sulfate and
more bicarbonate than the Cuyama River.  The Cuyama River quality has improved at two points
in time during the historical period, specifically the mid-1940's and the late 1960's (USGS,
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Hughes, J.L., 1977).  The improvement observed in the mid-1940's is thought to be due to
agricultural development of the Cuyama Valley that was supported by increased groundwater
pumping in that Valley for irrigation.  The increased pumping lowered groundwater levels in the
Cuyama Valley, in turn reducing groundwater inflow to the Cuyama River, thereby reducing the
contribution of dissolved salts (sulfate in particular) to the River.  The improvement observed in
the late 1960's is thought to be due to implementation of Twitchell Reservoir project operations,
which facilitated conservation of Cuyama River runoff and augmented recharge to the Santa
Maria Valley groundwater basin.  Specifically, the higher streamflow events in the Cuyama
River that previously discharged to the ocean are of a better quality due to dilution by greater
rainfall runoff.  Releases from Twitchell Dam therefore contain a lower amount of dissolved
salts than the Cuyama River streamflows from the period preceding the project.  The
improvement in Cuyama River water quality from both of these developments is summarized in
Table 2.3-1.  More recent water quality data for the River were unavailable for review for this
report.

Table 2.3-1
Selected General Mineral Constituent Concentrations

Cuyama River below Twitchell Reservoir
(USGS, Hughes, J.L., 1977)

Years Years Years
Constituent 1906 and 1941 1958 - 1966 1967 - 1975
Specific Conductance (umho/cm) 1,700 - 4,500 1,300 - 2,400 750 - 2,100
Sulfate (mg/l) 700 - 1,700 450 - 700 190 - 550
Chloride (mg/l) 90 - 140 50 - 100 25 -85

Water quality in the Sisquoc River likely has remained relatively unchanged since 1906 although
much fewer historical data are available than for the Cuyama River.  The water quality
concentrations measured between 1940 and 1975 are lower than observed in the Cuyama River
during any of the above periods of time, with approximately 1,100 umho/cm specific
conductance, 350 mg/l sulfate, and 20 mg/l chloride (USGS, Hughes, J.L., 1977).  Review of
more recent water quality data indicate that specific conductance values have remained
essentially unchanged, ranging from 900 to 1,200 umho/cm, from 1975 through to the present, as
seen in a graph of Sisquoc River water quality (Figure 2.3-2a).  The latter data have been
collected essentially monthly, and a slight seasonal variation in specific conductance is visible in
most years, with values increasing as discharge decreases.  The Sisquoc River has also been
monitored for nitrate since 1975 on an annual basis, with NO3-NO3 concentrations at or below
reporting limits.

The Sisquoc River data described above were collected at the upstream gauge (near Sisquoc) at
the point where the river enters the Sisquoc plain and, thus, do not fully describe the quality of
flows entering the Santa Maria Valley further downstream near Garey.  Limited historical water
quality data for the Sisquoc River near Sisquoc and near Garey, and for its tributary streams,
indicate that the quality of streamflows entering the Sisquoc plain are slightly improved by
tributary inflows (USGS, Hughes, J.L., 1977).
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In contrast to the quality of streamflows in the Cuyama and Sisquoc Rivers, the quality of Orcutt
Creek flows is highly degraded, with specific conductance values typically fluctuating between
1,100 and 3,500 umho/cm, with values exceeding 5,500 umho/cm in 2005 and 2006.
Subsequently, specific conductance values have declined to the previous range, as seen in a
graph of Orcutt Creek historical water quality (Figure 2.3-2b).  Orcutt Creek flows also became
highly degraded by nitrate, with NO3-NO3 concentrations remaining above the health-based
standard of 45 mg/l since 2005, exceeded 125 mg/l in 2007 through 2009, and declined to about
70 mg/l in 2011.

An additional surface water monitoring point is on Green Canyon, a drainage canal that courses
from south of Guadalupe westward and, with other small drainages, joins the Santa Maria River.
Specific conductance values were 2,200 umho/cm in the late 1980’s, after which they have
greatly fluctuated between 900 and 3,100 umho/cm.  Nitrate (as nitrate) concentrations ranged
from 60 to 80 mg/l in the late 1980’s and have since substantially increased to range between
100 and 200 mg/l.  However, no water quality data have been available since 2009.

2.4 Climate

The climatic data reported for the SMVMA are characterized in this section, specifically the
current conditions in relation to historical trends in precipitation and evapotranspiration data.

2.4.1 Precipitation

At least three precipitation gauges are or have been located in the SMVMA, specifically at
Guadalupe, Santa Maria (currently at the Airport and previously downtown), and Garey (see
Figure 1.3-2).  The average annual rainfall measured at the Santa Maria Airport gauge, the most
centrally located of the three gauges, is 12.99 inches, as shown in a bar chart of historical
precipitation (Figure 2.4-1).  Historically, the majority of rainfall occurs during the months of
November through April and, while over nine inches of rain occurred in December 2010, total
rainfall in calendar year 2011 was close to the average at 13.47 inches with almost six inches
falling in March alone, as shown in Table 2.4-1.

Long-term rainfall characteristics for the SMVMA are reflected by the cumulative departure
curve of historical annual precipitation (on Figure 2.4-1), which indicates that the SMVMA has
generally experienced periods of wetter than normal conditions alternating with periods of drier
than normal to drought conditions.  Wet conditions prevailed from the 1930's through 1944,
followed by drier conditions from 1945 through the late 1960's.  Subsequently, there have been
shorter periods of alternating wet and dry conditions, including the most recent cycle of a wet
period in the early-1990's to 1998, followed by a period of slightly dry conditions from 2001
through 2009.  This pattern of fluctuations in climatic conditions closely corresponds to the long-
term fluctuations in groundwater levels described in section 2.1.2, including the substantial
decline observed between 1945 and the late 1960's and the subsequent repeating cycle of decline
and recovery between historical-low and historical-high groundwater levels.  Although the total
rainfall in 2010 greatly exceeded the long-term average, a large portion of rainfall occurred in
December following the measurement of fall groundwater levels.  The rise in groundwater levels
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observed through 2011 in much of the SMVMA is attributed in large part to the recharge of
runoff generated from the December 2010 rainfall and subsequent above average rainfall in early
2011 along the Sisquoc, Cuyama, and Santa Maria Rivers.

2.4.2 Evapotranspiration

Three CIMIS climate stations were initially operated within the SMVMA for varying periods of
time, specifically at Santa Maria, Betteravia, and Guadalupe between 1983 and 1997 (see Figure
1.3-2).  Subsequently, CIMIS stations began operating near Sisquoc and on the southern Nipomo
Mesa, the latter located just outside of the SMVMA, with climate data available for full calendar
years beginning in 2001 and 2007, respectively.  These five stations have recorded daily
reference evapotranspiration (ETo) and precipitation amounts, with annual ETo values typically
ranging between 42 and 53 inches and averaging about 48 inches, as shown in a bar chart of the
historical ETo values for the SMVMA (Figure 2.4-2).

Daily climate data for 2011 from the Nipomo and Sisquoc stations are listed in Table 2.4-2,
which shows that annual ETo and precipitation amounts were 43.58 and 16.54 inches,
respectively, at Nipomo and 47.54 and 30.36 inches, respectively, at Sisquoc.  As reported in the
2010 annual report, a CIMIS climate station located on the floor of the Santa Maria Valley
(“Santa Maria II” near the Santa Maria airport, see Figure 1.3-2) was reestablished in April 2011.
The reference ETo and precipitation data collected at this new station from April through
December are provided in Table 2.4-2; however, lacking January through March data, the annual
amounts are unknown.

Evapotranspiration was highest during the months of April through August at all three stations.
The 2011 precipitation recorded at the Nipomo station, 16.54 inches, was the most similar to the
amount observed at the Santa Maria Airport precipitation gauge, 13.47 inches.  In contrast, the
precipitation recorded at the Sisquoc station, 30.36 inches, greatly exceeded that observed at the
Airport gauge.  For this reason, and as described in the next chapter, the 2011 precipitation data
from the Airport gauge, the average of the ETo data recorded at the Nipomo and Sisquoc stations
for the months of January through March, and the average of the ETo data from all three CIMIS
stations for the months of April through December were utilized in the estimation of agricultural
water requirements for the SMVMA in 2011.
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Figure 2.1-3a
Contours of Equal Groundwater Elevation, Shallow Zone, Early Spring (March 7 - 24) 2011

Santa Maria Valley Management Area

0 2 41
Miles

Map Legend
!< Shallow Well

# Unclassified Well

Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/32W-06D1 3/8/2011 435 130 305 USGS
09N/32W-16L1 3/8/2011 468 68.98 399 USGS
09N/32W-22D1 3/7/2011 495 34.6 460 USGS
09N/32W-23K1 3/7/2011 532 15.66 516 USGS
09N/33W-24L1 3/9/2011 531 199.19 332 USGS
09N/34W-03A2 3/24/2011 270 197.55 72 USGS
09N/34W-08H1 3/8/2011 222 121.39 101 USGS
10N/33W-07M1 3/8/2011 255 125.75 129 USGS
10N/33W-07R1 3/7/2011 270 112.92 157 USGS
10N/33W-16L1 3/9/2011 295.8 66.95 229 USGS
10N/33W-18G1 3/8/2011 273 125.65 147 USGS
10N/33W-19B1 3/8/2011 275 120.97 154 USGS
10N/33W-20H1 3/9/2011 300 110.57 189 USGS
10N/33W-21P1 3/8/2011 314 102.8 211 USGS
10N/33W-28A1 3/9/2011 325 93.74 231 USGS
10N/33W-35B1 3/9/2011 350 64.67 285 USGS
10N/34W-06N1 3/7/2011 152 84.44 68 USGS
10N/34W-09D1 3/7/2011 183 111.46 72 USGS
10N/34W-13C1 3/8/2011 249 144.28 105 USGS
10N/34W-13G1 3/8/2011 253 143.51 109 USGS
10N/34W-13J1 3/8/2011 260 135.29 125 USGS
10N/34W-14E4 3/7/2011 220 143.28 77 USGS
10N/34W-20H3 3/7/2011 180 106.92 73 USGS
10N/35W-24B1 3/7/2011 145 77.6 67 USGS
10N/35W-24Q1 3/7/2011 162 93.05 69 USGS
10N/36W-02Q7* 11/30/2010 15.2 0.88 14 USGS
11N/34W-29R2 3/9/2011 170 91.12 79 USGS
11N/34W-33J1 3/8/2011 190 94.21 96 USGS
11N/35W-22C2 3/18/2011 241.5 215.02 26 Woodlands
11N/36W-12C1* 4/15/2011 18.7 10.27 8 SLODPW
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Figure 2.1-3b
Contours of Equal Groundwater Elevation, Shallow Zone, Late Spring (March 31 - April 25) 2011

Santa Maria Valley Management Area

0 2 41
Miles

Map Legend
!< Shallow Well

# Unclassified Well

Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
10N/33W-18G1 3/31/2011 273 114.62 158 SMVWCD
10N/33W-19B1 3/31/2011 275 119.52 155 SMVWCD
10N/33W-21P1 4/3/2011 314 100.46 214 SMVWCD
10N/33W-27G1 3/31/2011 338 88.47 250 SMVWCD
10N/33W-28A1 3/31/2011 325 90.29 235 SMVWCD
10N/34W-06N1 4/1/2011 152 83.56 68 SMVWCD
10N/34W-09D1 3/31/2011 183 110.26 73 SMVWCD
10N/34W-14E4 3/31/2011 220 142.22 78 SMVWCD
10N/34W-20H3 4/1/2011 180 106.1 74 SMVWCD
10N/34W-28A2 3/31/2011 217 145.21 72 SMVWCD
10N/35W-11J1 3/31/2011 133 64.01 69 SMVWCD
10N/35W-24B1 3/31/2011 145 77.49 68 SMVWCD
10N/36W-02Q7* 11/30/2010 15.2 0.88 14 USGS
11N/34W-27E1 4/20/2011 303 183.48 120 SLODPW
11N/34W-29R2 4/25/2011 170 82.25 88 SLODPW
11N/34W-30Q1 4/1/2011 148 76.02 72 SMVWCD
11N/34W-33J1 4/1/2011 190 91.2 99 SMVWCD
11N/35W-22C2 4/15/2011 241.5 220.55 21 Woodlands
11N/35W-28F2 4/25/2011 80 33.8 46 SLODPW
11N/36W-12C1* 4/15/2011 18.7 10.27 8 SLODPW
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Figure 2.1-3c
Contours of Equal Groundwater Elevation, Shallow Zone, Fall (September 12 - October 25) 2011

Santa Maria Valley Management Area

0 2 41
Miles

Map Legend
!< Shallow Well

# Unclassified Well

Groundwater Elevation Contour (ft, NGVD 29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/32W-06D1 10/2/2011 435 113.75 321 SMVWCD
09N/32W-22D1 10/2/2011 495 45.08 450 SMVWCD
09N/32W-23K1 10/2/2011 532 20.75 511 SMVWCD
09N/33W-24L1 10/3/2011 531 200.23 331 SMVWCD
09N/34W-03A2 10/2/2011 270 201.87 68 SMVWCD
09N/34W-08H1 10/2/2011 222 119.99 102 SMVWCD
10N/33W-07R1 10/2/2011 270 73.03 197 SMVWCD
10N/33W-18G1 10/1/2011 273 82.77 190 SMVWCD
10N/33W-19B1 10/1/2011 275 90.78 184 SMVWCD
10N/33W-20H1 10/2/2011 300 76.93 223 SMVWCD
10N/33W-21P1 10/1/2011 314 71.02 243 SMVWCD
10N/33W-27G1 10/1/2011 338 44.61 293 SMVWCD
10N/33W-28A1 10/3/2011 325 51.72 273 SMVWCD
10N/33W-35B1 10/2/2011 350 41.97 308 SMVWCD
10N/34W-06N1 10/2/2011 152 87.4 65 SMVWCD
10N/34W-09D1 10/1/2011 183 110.09 73 SMVWCD
10N/34W-13C1 10/2/2011 249 119.34 130 SMVWCD
10N/34W-14E4 10/3/2011 220 135.99 84 SMVWCD
10N/34W-20H3 10/2/2011 180 109.73 70 SMVWCD
10N/34W-28A2 10/1/2011 217 148.46 69 SMVWCD
10N/35W-11J1 10/1/2011 133 70.74 62 SMVWCD
10N/35W-24B1 10/1/2011 145 85.33 60 SMVWCD
10N/35W-24Q1 9/12/2011 162 98.99 63 USGS
10N/36W-02Q7* 11/18/2011 15.2 1.82 13 USGS
11N/34W-27E1 10/21/2011 303 192.15 111 SLODPW
11N/34W-29R2 10/21/2011 170 89.55 80 SLODPW
11N/34W-30Q1 10/1/2011 148 69.12 79 SMVWCD
11N/34W-33J1 10/4/2011 190 72.63 117 SMVWCD
11N/35W-22C2 10/17/2011 238.8 230.58 8 Woodlands
11N/35W-28F2 10/25/2011 80 49.22 31 SLODPW
11N/36W-12C1* 11/10/2011 18.7 11.68 7 Stantec (NMMA)
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Figure 2.1-3d
Contours of Equal Groundwater Elevation, Deep Zone, Early Spring  (February 24 - March 18) 2011

Santa Maria Valley Management Area

0 2 41
Miles

Map Legend
"S Deep Well

# Unclassified Well

Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/33W-06G1 3/10/2011 459 364.69 94 USGS
09N/33W-08K3 2/24/2011 725 590 135 GSWC
09N/33W-12R2 3/15/2011 427 142.94 284 USGS
09N/33W-12R3 2/24/2011 435 136 299 GSWC
09N/33W-15D3 3/10/2011 560 410.57 149 USGS
09N/34W-03F2 3/10/2011 261 197.92 63 USGS
09N/34W-09R1 3/8/2011 266.07 188.84 77 USGS
10N/33W-19K1 3/11/2011 280 180.55 99 USGS
10N/33W-30G1 3/8/2011 320 227.76 92 USGS
10N/34W-13H1 3/8/2011 257 114.3 143 USGS
10N/34W-24K1 3/8/2011 254 166.88 87 USGS
10N/34W-24K3 3/8/2011 254 168.95 85 USGS
10N/35W-09E5 3/10/2011 85 45.03 40 USGS
10N/35W-09F1 3/7/2011 88 36.85 51 USGS
10N/35W-11E4 3/7/2011 118 61.7 56 USGS
10N/35W-18F2 3/7/2011 49 11.59 37 USGS
10N/35W-21B1 3/7/2011 94 32.3 62 USGS
10N/35W-35J2 3/7/2011 110 46.01 64 USGS

10N/36W-02Q1* 11/30/2011 10 -10.28 20 USGS
10N/36W-02Q3* 11/30/2011 10 -8.36 18 USGS
10N/36W-02Q4* 11/30/2011 10 -8.8 19 USGS
10N/36W-12P1 3/7/2011 28 -0.86 29 USGS
11N/35W-20E1 3/9/2011 49 14.92 34 USGS
11N/35W-22M1 3/18/2011 182.2 164.52 18 Woodlands
11N/35W-24J1 2/28/2011 315.4 225 90 GSWC
11N/35W-25F3 3/8/2011 130 68.46 62 USGS
11N/35W-28M1 3/9/2011 77 37.24 40 USGS
11N/36W-12C2* 4/15/2011 18.7 1.38 17 SLODPW
11N/36W-12C3* 4/15/2011 18.7 -2.23 21 SLODPW
11N/36W-35J2* 12/1/2010 30 -6.21 36 USGS
11N/36W-35J3* 12/1/2010 30 -2.28 32 USGS
11N/36W-35J4* 12/1/2010 30 -2.13 32 USGS
11N/36W-35J5* 12/1/2010 30 -2 32 USGS
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Figure 2.1-3e
Contours of Equal Groundwater Elevation, Deep Zone, Late Spring  (March 31 - April 28) 2011

Santa Maria Valley Management Area

0 2 41
Miles

Map Legend
"S Deep Well

# Unclassified Well

Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/33W-02A7 3/31/2011 377 127 250 SMVWCD
09N/33W-08K3 4/28/2011 725 588 137 GSWC
09N/33W-12R2 3/31/2011 427 139.87 287 SMVWCD
09N/33W-12R3 4/28/2011 435 140 295 GSWC
09N/33W-22L1 4/5/2011 848 553.95 294 USGS
09N/34W-03F2 4/1/2011 261 197.2 64 SMVWCD
10N/33W-30G1 3/31/2011 320 230.74 89 SMVWCD
10N/34W-24K1 4/1/2011 254 166.75 87 SMVWCD
10N/34W-24K3 4/1/2011 254 167.5 87 SMVWCD
10N/34W-34G2 4/3/2011 262.9 196.75 66 SMVWCD
10N/35W-09E5 4/4/2011 85 41.83 43 SMVWCD
10N/35W-11E4 4/3/2011 118 62.45 56 SMVWCD
10N/35W-21B1 4/1/2011 94 33.56 60 SMVWCD
10N/36W-02Q1* 11/30/2010 10 -10.28 20 USGS
10N/36W-02Q3* 11/30/2010 10 -8.36 18 USGS
10N/36W-02Q4* 11/30/2010 10 -8.8 19 USGS
11N/35W-17E1 4/25/2011 86.21 68.53 18 SLODPW
11N/35W-20E1 4/3/2011 49 16.79 32 SMVWCD
11N/35W-22M1 4/15/2011 182.2 170.17 12 Woodlands
11N/35W-24J1 4/28/2011 315.4 262 53 GSWC
11N/35W-25F3 4/1/2011 130 70.65 59 SMVWCD
11N/35W-26M3 4/22/3011 109 70.5 39 SLODPW
11N/36W-12C2* 4/15/2011 18.7 1.38 17 SLODPW
11N/36W-12C3* 4/15/2011 18.7 -2.23 21 SLODPW
11N/36W-35J2* 12/1/2010 30 -6.21 36 USGS
11N/36W-35J3* 12/1/2010 30 -2.28 32 USGS
11N/36W-35J4* 12/1/2010 30 -2.13 32 USGS
11N/36W-35J5* 12/1/2010 30 -2 32 USGS
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Figure 2.1-3f
Contours of Equal Groundwater Elevation, Deep Zone, Fall  (September 12 - October 24) 2011

Santa Maria Valley Management Area

0 2 41
Miles

Map Legend
"S Deep Well

# Unclassified Well

Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/33W-02A7 10/1/2011 377 116.39 261 SMVWCD
09N/33W-06G1 10/3/2011 459 379.85 79 SMVWCD
09N/33W-08K3 9/27/2011 725 605 120 GSWC
09N/33W-12R2 10/3/2011 427 133.25 294 SMVWCD
09N/33W-12R3 9/27/2011 435 135 300 GSWC
09N/34W-03F2 10/4/2011 261 202.82 58 SMVWCD
09N/34W-09R1 10/2/2011 266.07 196.33 70 SMVWCD
10N/33W-19K1 10/2/2011 280 148.94 131 SMVWCD
10N/33W-30G1 10/1/2011 320 244.8 75 SMVWCD
10N/34W-13H1 10/2/2011 257 96.2 161 SMVWCD
10N/34W-24K1 10/1/2011 254 177.25 77 SMVWCD
10N/34W-24K3 10/1/2011 254 181.68 72 SMVWCD
10N/34W-34G2 10/3/2011 262.9 203.05 60 SMVWCD
10N/35W-09E5 10/4/2011 85 50.83 34 SMVWCD
10N/35W-09F1 9/12/2011 88 46.02 42 USGS
10N/35W-11E4 10/1/2011 118 71.49 47 SMVWCD
10N/35W-18F2 10/1/2011 49 19.57 29 SMVWCD
10N/35W-21B1 10/3/2011 94 46.51 47 SMVWCD
10N/35W-35J2 10/2/2011 110 61.56 48 SMVWCD

10N/36W-02Q1* 11/18/2011 10 -10.5 21 USGS
10N/36W-02Q3* 11/18/2011 10 -8.4 18 USGS
10N/36W-02Q4* 11/18/2011 10 -8.77 19 USGS
10N/36W-12P1 10/1/2011 28 1.64 26 SMVWCD
11N/35W-17E1 10/24/2011 86.21 72.25 14 Conoco
11N/35W-20E1 9/12/2011 49 23.84 25 USGS
11N/35W-22M1 10/17/2011 182.2 172.22 10 Woodlands
11N/35W-24J1 10/18/2011 315.4 277 38 GSWC
11N/35W-25F3 10/1/2011 130 87.28 43 SMVWCD
11N/35W-26M3 10/21/2011 109 74.84 34 SLODPW
11N/35W-28M1 10/1/2011 77 52.04 25 SMVWCD
11N/36W-12C2* 11/10/2011 18.7 7.4 11 Stantec (NMMA)
11N/36W-12C3* 11/10/2011 18.7 4.23 14 Stantec (NMMA)
11N/36W-35J2* 11/17/2011 30 -5.68 36 USGS
11N/36W-35J3* 11/17/2011 30 -2.17 32 USGS
11N/36W-35J4* 11/17/2011 30 -2.42 32 USGS
11N/36W-35J5* 11/17/2011 30 -1.9 32 USGS
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Historical Groundwater Quality

Santa Maria Valley Management Area
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Figure 2.3-1b
Historical Stream Discharge, Sisquoc River

Santa Maria Valley Management Area
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Figure 2.3-1d
Historical Stream Discharge, Orcutt Creek

Santa Maria Valley Management Area
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Day January February March April May June July August September October November December
1 T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.72 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.02 0.00
4 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.06 0.05 0.00
5 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.64 0.00 0.00
6 0.00 0.00 0.05 0.00 0.00 0.38 0.00 0.00 0.00 0.01 0.16 0.00
7 0.00 0.00 0.05 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.01 T 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.14
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 T
14 0.00 T 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.02
16 0.00 0.31 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 T 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 1.77 0.21 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.42 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.03 3.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00
21 0.00 0.00 0.05 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 0.00 0.00 T T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23 0.00 0.00 0.49 0.00 0.00 T 0.00 0.00 0.00 0.00 0.00 0.00
24 0.00 0.00 0.32 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.45 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26 0.00 0.02 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 0.10 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
30 0.26 0.00 0.00 0.00 0.00 T 0.00 0.00 0.00 0.00 0.00
31 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.08 3.00 5.77 0.15 0.38 0.59 0.00 0.00 0.09 0.75 1.50 0.16

T = Trace amount Total Precipitation (in) 13.47

Table 2.4-1
Precipitation Data, 2011, Santa Maria Airport

Santa Maria Valley Management Area
(all values in inches)



Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.05 0.03 0.10 0.09 0.09 0.09 0.20 0.17 0.17 0.22 0.23 0.22 0.20 0.20 0.20
2 0.03 0.02 0.09 0.09 0.04 0.03 0.01 0.01 0.02 0.24 0.23 0.21 0.21 0.21 0.21
3 0.03 0.05 0.09 0.09 0.09 0.10 0.11 0.11 0.13 0.21 0.19 0.20 0.18 0.16 0.15
4 0.06 0.05 0.09 0.08 0.12 0.12 0.18 0.16 0.17 0.24 0.24 0.24 0.06 0.05 0.03
5 0.05 0.06 0.13 0.12 0.13 0.11 0.17 0.15 0.16 0.23 0.22 0.21 0.07 0.10 0.07
6 0.06 0.06 0.12 0.12 0.04 0.03 0.15 0.15 0.15 0.20 0.09 0.16 0.20 0.18 0.18
7 0.05 0.07 0.12 0.10 0.12 0.11 0.07 0.08 0.10 0.15 0.15 0.15 0.18 0.19 0.20
8 0.05 0.06 0.12 0.12 0.14 0.10 0.06 0.13 0.14 0.13 0.18 0.18 0.14 0.14 0.15
9 0.05 0.07 0.13 0.13 0.14 0.13 0.15 0.15 0.16 0.18 0.17 0.19 0.15 0.16 0.17

10 0.05 0.07 0.12 0.13 0.12 0.11 0.16 0.15 0.16 0.19 0.17 0.17 0.13 0.12 0.13
11 0.03 0.03 0.13 0.12 0.09 0.12 0.14 0.14 0.15 0.17 0.14 0.16 0.17 0.16 0.17
12 0.07 0.07 0.14 0.13 0.11 0.11 0.15 0.15 0.16 0.19 0.18 0.18 0.18 0.13 0.13
13 0.09 0.08 0.10 0.09 0.12 0.11 0.16 0.16 0.17 0.18 0.17 0.17 0.19 0.17 0.15
14 0.09 0.10 0.03 0.02 0.12 0.11 0.19 0.19 0.19 0.12 0.18 0.18 0.20 0.18 0.12
15 0.11 0.11 0.06 0.09 0.14 0.12 0.22 0.22 0.21 0.11 0.16 0.18 0.20 0.18 0.18
16 0.12 0.09 0.05 0.08 0.12 0.11 0.22 0.19 0.20 0.10 0.10 0.11 0.10 0.07 0.05
17 0.14 0.09 0.08 0.07 0.16 0.14 0.18 0.15 0.18 0.06 0.10 0.10 0.18 0.18 0.18
18 0.10 0.10 0.04 0.03 0.11 0.10 0.13 0.12 0.14 0.08 0.17 0.17 0.17 0.15 0.14
19 0.09 0.08 0.03 0.02 0.03 0.03 0.10 0.11 0.10 0.19 0.18 0.18 0.15 0.15 0.14
20 0.09 0.09 0.10 0.09 0.00 0.01 0.13 0.13 0.14 0.19 0.18 0.18 0.22 0.19 0.17
21 0.09 0.09 0.08 0.10 0.06 0.12 0.15 0.13 0.15 0.17 0.18 0.18 0.21 0.18 0.16
22 0.09 0.08 0.10 0.11 0.12 0.13 0.14 0.13 0.15 0.15 0.16 0.16 0.21 0.18 0.16
23 0.11 0.09 0.08 0.10 0.07 0.03 0.16 0.14 0.15 0.20 0.20 0.19 0.20 0.17 0.17
24 0.09 0.11 0.10 0.10 0.10 0.08 0.12 0.11 0.14 0.20 0.19 0.19 0.20 0.16 0.14
25 0.12 0.10 0.01 0.01 0.13 0.13 0.17 0.17 0.19 0.19 0.17 0.17 0.18 0.16 0.16
26 0.13 0.11 0.10 0.10 0.04 0.02 0.21 0.20 0.19 0.22 0.22 0.20 0.19 0.18 0.19
27 0.11 0.10 0.11 0.11 0.13 0.13 0.20 0.20 0.20 0.22 0.22 0.21 0.20 0.18 0.15
28 0.09 0.09 0.11 0.11 0.15 0.14 0.19 0.18 0.19 0.21 0.20 0.20 0.20 0.17 0.14
29 0.05 0.04 0.19 0.15 0.24 0.23 0.20 0.20 0.20 0.20 0.18 0.19 0.17
30 0.03 0.06 0.18 0.19 0.23 0.24 0.23 0.19 0.20 0.19 0.24 0.24 0.23
31 0.09 0.08 0.21 0.20 0.20 0.19 0.20

Total 2.41 N/A 2.33 2.56 N/A 2.55 3.41 N/A 3.21 4.69 4.55 4.79 5.53 5.56 5.63 5.29 4.88 4.59

Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.24 0.21 0.21 0.22 0.21 0.20 0.16 0.12 0.11 0.14 0.14 0.13 0.11 0.09 0.10 0.12 0.13 0.13
2 0.24 0.20 0.19 0.21 0.20 0.20 0.16 0.14 0.09 0.14 0.13 0.12 0.12 0.11 0.11 0.09 0.08 0.09
3 0.24 0.21 0.20 0.17 0.15 0.15 0.17 0.14 0.11 0.12 0.13 0.12 0.10 0.11 0.10 0.08 0.07 0.08
4 0.23 0.21 0.20 0.19 0.19 0.19 0.16 0.13 0.14 0.04 0.09 0.10 0.05 0.08 0.08 0.08 0.07 0.07
5 0.22 0.21 0.21 0.16 0.14 0.09 0.15 0.14 0.15 0.08 0.09 0.10 0.08 0.08 0.08 0.07 0.07 0.07
6 0.22 0.20 0.21 0.18 0.15 0.13 0.18 0.16 0.14 0.13 0.12 0.10 0.07 0.09 0.08 0.08 0.07 0.08
7 0.23 0.20 0.20 0.17 0.15 0.13 0.20 0.18 0.17 0.14 0.14 0.13 0.09 0.10 0.09 0.08 0.04 0.07
8 0.22 0.18 0.17 0.18 0.16 0.07 0.17 0.14 0.12 0.14 0.13 0.13 0.10 0.09 0.09 0.07 0.06 0.07
9 0.19 0.14 0.13 0.19 0.17 0.12 0.14 0.13 0.11 0.13 0.13 0.11 0.11 0.09 0.09 0.07 0.07 0.07

10 0.18 0.16 0.16 0.17 0.15 0.11 0.05 0.05 0.04 0.12 0.11 0.11 0.04 0.04 0.05 0.07 0.06 0.07
11 0.19 0.16 0.11 0.15 0.11 0.08 0.11 0.10 0.10 0.15 0.16 0.14 0.07 0.05 0.03 0.04 0.04 0.05
12 0.16 0.13 0.14 0.18 0.14 0.10 0.16 0.15 0.14 0.17 0.23 0.19 0.06 0.06 0.06 0.01 0.02 0.02
13 0.19 0.17 0.12 0.19 0.18 0.15 0.16 0.15 0.10 0.20 0.17 0.16 0.08 0.07 0.08 0.06 0.06 0.06
14 0.19 0.19 0.19 0.20 0.18 0.15 0.13 0.12 0.07 0.15 0.13 0.13 0.03 0.03 0.04 0.06 0.06 0.07
15 0.17 0.15 0.15 0.22 0.20 0.19 0.10 0.11 0.09 0.09 0.09 0.06 0.08 0.08 0.08 0.04 0.04 0.04
16 0.18 0.14 0.14 0.19 0.16 0.11 0.11 0.12 0.11 0.11 0.11 0.11 0.08 0.08 0.09 0.06 0.07 0.07
17 0.20 0.18 0.18 0.18 0.16 0.17 0.13 0.14 0.13 0.12 0.10 0.09 0.08 0.08 0.08 0.05 0.07 0.07
18 0.21 0.20 0.20 0.17 0.16 0.16 0.17 0.16 0.13 0.09 0.06 0.10 0.05 0.06 0.06 0.06 0.06 0.06
19 0.21 0.18 0.17 0.14 0.15 0.14 0.16 0.15 0.12 0.09 0.11 0.11 0.07 0.07 0.07 0.03 0.05 0.05
20 0.21 0.19 0.15 0.14 0.14 0.13 0.14 0.12 0.08 0.10 0.10 0.06 0.01 0.03 0.02 0.02 0.06 0.07
21 0.17 0.15 0.09 0.18 0.15 0.15 0.13 0.11 0.12 0.09 0.08 0.09 0.07 0.06 0.07 0.06 0.06 0.06
22 0.18 0.15 0.14 0.16 0.13 0.13 0.14 0.13 0.13 0.13 0.12 0.11 0.07 0.06 0.07 0.07 0.06 0.07
23 0.17 0.14 0.12 0.19 0.18 0.15 0.09 0.11 0.13 0.15 0.12 0.10 0.06 0.06 0.06 0.07 0.07 0.07
24 0.19 0.15 0.15 0.18 0.18 0.14 0.09 0.08 0.11 0.07 0.05 0.04 0.05 0.05 0.06 0.09 0.07 0.08
25 0.19 0.15 0.16 0.18 0.16 0.16 0.10 0.13 0.13 0.02 0.03 0.04 0.09 0.09 0.09 0.09 0.07 0.07
26 0.21 0.18 0.17 0.12 0.12 0.16 0.15 0.15 0.13 0.10 0.10 0.10 0.09 0.08 0.09 0.07 0.06 0.07
27 0.19 0.19 0.16 0.17 0.15 0.14 0.16 0.15 0.13 0.14 0.12 0.12 0.10 0.08 0.08 0.06 0.06 0.07
28 0.20 0.18 0.15 0.17 0.14 0.16 0.15 0.12 0.09 0.14 0.12 0.12 0.07 0.06 0.07 0.08 0.08 0.10
29 0.18 0.15 0.09 0.17 0.15 0.17 0.10 0.10 0.08 0.13 0.13 0.15 0.06 0.06 0.07 0.09 0.09 0.08
30 0.16 0.13 0.10 0.16 0.13 0.13 0.13 0.12 0.11 0.12 0.11 0.12 0.10 0.10 0.09 0.06 0.06 0.06
31 0.15 0.14 0.13 0.16 0.14 0.12 0.10 0.09 0.08 0.09 0.12 0.11

Total 6.11 5.32 4.89 5.44 4.88 4.38 4.15 3.85 3.41 3.64 3.54 3.37 2.24 2.19 2.23 2.07 2.05 2.20

Total Evapotranspiration (in) Sisquoc 47.54
SMVMA CIMIS Stations Santa Maria1 36.82

Nipomo 43.58
1) Partial year total, Santa Maria II station came on line in April 2011

Table 2.4-2
Reference Evapotranspiration and Precipitation Data, 2011

Santa Maria Valley Management Area CIMIS Stations

May June
Reference Evapotranspiration (in inches)

July August September October November December
Reference Evapotranspiration (in inches)

January February March April



Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.28 0.00
2 0.77 0.53 0.00 0.00 0.09 0.13 0.00 0.00 0.03 0.00 0.00 0.00 0.50 0.00 0.04
3 0.02 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00
4 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.09 0.07 0.15
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.01 0.15 0.35
6 0.00 0.00 0.00 0.00 0.11 0.05 0.00 0.00 0.00 0.00 0.00 0.02 0.16 0.30 0.37
7 0.00 0.00 0.00 0.00 0.12 0.03 0.03 0.02 0.02 0.00 0.00 0.04 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00 0.00

10 0.00 0.00 0.00 0.01 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
11 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.08 0.00 0.00 0.05 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.04 0.00 0.00 0.00
14 0.00 0.00 0.00 0.02 0.00 0.04 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.03
15 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.05 0.15 0.06 0.17 0.78 0.00 0.00
16 0.00 0.00 0.30 0.26 0.00 0.00 0.00 0.00 0.00 0.04 0.06 0.12 0.06 0.00 0.02
17 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.09 0.10 0.16 0.03 0.00 0.00
18 0.00 0.00 1.62 1.35 0.50 0.16 0.01 0.00 0.00 0.09 0.05 0.05 0.03 0.00 0.03
19 0.00 0.00 0.37 0.56 0.56 0.82 0.00 0.00 0.00 0.00 0.00 0.04 0.19 0.00 0.00
20 0.00 0.00 0.02 0.00 3.80 2.36 0.01 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.04
21 0.00 0.00 0.00 0.00 0.07 0.06 0.04 0.07 0.15 0.00 0.00 0.03 1.83 0.00 0.00
22 0.00 0.02 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
23 0.00 0.00 0.00 0.02 0.27 0.40 0.00 0.00 0.05 0.00 0.00 0.03 0.00 0.00 0.02
24 0.00 0.02 0.00 0.05 0.26 0.35 0.01 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.01
25 0.00 0.00 0.56 0.56 0.06 0.06 0.00 0.00 0.04 0.00 0.00 0.04 0.00 0.00 0.00
26 0.00 0.00 0.01 0.00 0.08 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
27 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.04 0.00 0.00 0.00
28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.06 0.00 0.00 0.02
29 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.04 0.01 0.01 0.04
30 0.25 0.10 0.00 0.02 0.00 0.00 0.00 2.07 0.00 0.00 0.00 0.00 0.04
31 0.00 0.00 0.00 0.00 0.54 0.19 0.05

Total 1.07 N/A 0.92 2.90 N/A 2.89 5.99 N/A 4.92 0.22 0.11 0.58 3.02 0.50 1.03 6.01 0.81 1.32

Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.00 0.00 0.02 0.00 0.00 0.04 1.93 0.00 0.00 0.00 0.00 0.05 0.00 0.01 0.00 0.00 0.00 0.01
2 0.00 0.00 0.04 0.00 0.00 0.00 2.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.04 1.10 0.00 0.00 0.00 0.04 0.09 0.08 0.03 0.02 0.00 0.00 0.00
4 0.00 0.00 0.03 0.92 0.00 0.00 0.00 0.00 0.04 0.01 0.05 0.05 0.06 0.04 0.17 0.00 0.00 0.00
5 0.00 0.00 0.01 0.84 0.00 0.02 0.25 0.00 0.00 0.33 0.55 0.63 0.11 0.00 0.00 0.06 0.00 0.00
6 0.00 0.00 0.04 0.17 0.00 0.00 0.15 0.12 0.06 0.06 0.01 0.02 0.09 0.18 0.08 0.00 0.00 0.00
7 0.00 0.00 0.00 0.06 0.00 0.05 0.12 0.00 0.00 0.02 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.01
8 0.00 0.00 0.04 0.00 0.00 0.00 0.07 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.01 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.05 0.00 0.00 0.03 0.11 0.11 0.10 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.05 0.13 0.00 0.00 0.00 0.00 0.02 0.04 0.43 0.46 0.00 0.00 0.00
12 0.00 0.00 0.04 0.00 0.00 0.00 0.13 0.40 0.04 0.00 0.00 0.00 0.05 0.03 0.01 0.06 0.18 0.20
13 0.00 0.00 0.00 0.00 0.00 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.04 0.00 0.00 0.00 0.02 0.00 0.06 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.01
15 0.00 0.00 0.00 0.00 0.00 0.04 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.02
16 0.00 0.00 0.04 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.04 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00
18 0.24 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00
19 0.09 0.00 0.00 0.00 0.00 0.04 0.02 0.00 0.05 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00
20 0.07 0.00 0.02 0.00 0.00 0.00 0.02 0.01 0.01 0.00 0.00 0.01 0.00 0.61 0.80 0.00 0.00 0.00
21 0.03 0.00 0.00 0.00 0.00 0.04 0.02 0.00 0.04 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00
22 0.02 0.00 0.03 0.00 0.00 0.00 0.05 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00
23 0.01 0.00 0.00 0.00 0.00 0.05 0.02 0.00 0.03 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00
24 0.00 0.00 0.05 0.00 0.00 0.00 0.02 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.05 0.01 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
28 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.00
29 0.00 0.00 0.00 0.87 0.51 0.02 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 0.00 0.00 0.01 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.01 0.01 0.00 0.00 0.00
31 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.01 0.01 0.00 0.00 0.00

Total 0.46 0.00 0.56 3.37 0.51 0.63 6.32 0.64 0.69 0.43 0.66 1.17 0.45 1.35 1.57 0.12 0.22 0.26

Total Precipitation (in) Sisquoc1 30.36
SMVMA CIMIS Stations Santa Maria2 4.80

Nipomo 16.54
1) Sisquoc station data from June through December are flagged by Calif. DWR
2) Partial year total, Santa Maria II station came on line in April 2011

Precipitation (in inches)
July August September October November December

Reference Evapotranspiration and Precipitation Data, 2011
Santa Maria Valley Management Area CIMIS Stations

Precipitation (in inches)
January February March April May June

Table 2.4-2 (cont.)
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3. Water Requirements and Water Supplies

Current water requirements and water supplies in the SMVMA, including discussion of
agricultural land use and crop water requirements, which were the basis for estimation of
agricultural water requirements and groundwater supply in 2011, are described in the following
sections of this Chapter.  Municipal water requirements and the components of water supply to
meet those requirements, including groundwater and imported water from the State Water
Project (SWP), are also described in the following sections.

3.1 Agricultural Water Requirements and Supplies

All agricultural water requirements in the SMVMA are supplied by local groundwater pumping,
essentially all of which is neither directly metered nor otherwise indirectly measured.
Consequently, agricultural water requirements, which represent by far the largest part of overall
water requirements in the SMVMA, need to be indirectly estimated.  Historically, and for this
annual report, agricultural water requirements are estimated by quantifying land use (crop types
and acreages), computing applied water requirements for each crop type, and summing total
water requirements for the aggregate of various crops throughout the SMVMA.  Reflected in this
annual report are previously reported estimates of historical agricultural land use and water
requirements through 1995 (LSCE, 2000) and from 1998 through 2010 (LSCE, 2011), as well as
the current estimate of land use and water requirements for 2011 made as part of the overall
preparation of this 2011 annual report.

3.1.1 Land Use

An assessment was made of crop acreages in 2011 from the review of Pesticide Use Report
(PUR) databases, including mapped agricultural parcels permitted for pesticide application,
maintained by the Santa Barbara and San Luis Obispo County Agricultural Commissioner’s
Offices.  The mapped parcels were identified by the respective Counties under the following
crop types: 1) Rotational Vegetable, 2) Strawberry, 3) Wine Grape, 4) Pasture, 5) Grain, 6)
Nursery, and 7) Orchard (Citrus and Deciduous).  Review of the PUR records indicated that
“Rotational Vegetable” primarily consisted of lettuce, celery, broccoli, cauliflower, and spinach
crops.  Verification of agricultural cropland distribution in the SMVMA was conducted through
review of monthly satellite images and high-resolution aerial photographs, an inventory of which
is provided in Appendix B of this report.  The distribution of irrigated acreage for 2011, by crop
type identified by the Counties as well as by crop category utilized by the California DWR in its
periodic land use studies, is listed in Table 3.1-1a.  The crop parcel locations in 2011 are shown
in a map of agricultural land use throughout the SMVMA (Figure 3.1-1a) and the distribution of
historical irrigated acreage, including DWR land use study years and LSCE assessment years
through 2011, is listed in Table 3.1-1b.

In 2011, approximately 50,880 acres in the Santa Maria Valley were irrigated cropland, with the
predominant majority (87 percent) in truck crops, specifically Rotational Vegetables (34,240
acres) and Strawberries (9,940 acres).  Vineyard comprised the next largest category (4,560
acres), with Grain, Pasture, Nursery, and Orchard in descending order of acreage (1,030, 320,
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230, and 30 acres, respectively).  Fallow cropland was estimated to be approximately 530 acres.
Cropland occupies large portions of the Santa Maria Valley floor, Orcutt Upland, Oso Flaco
area, and Sisquoc plain and terraces.

Total irrigated acreage of about 50,880 acres in 2011 is near the upper end of the range over the
last 15 years, and within the reported historical range between roughly 34,000 acres in 1945 and
53,000 acres in 1995, as shown in Table 3.1-1b (USGS, Worts, G.F., 1951; California DWR,
1959, 1968, 1977, 1985, and 1995; LSCE, 2000 and 2009).  The 2011 irrigated acreage is
consistent with those of the last decade, during which total acreages gradually increased from
48,200 acres in 1998.  The 2011 cropland locations continue the historical trend of agricultural
expansion onto portions of the Orcutt Upland and Sisquoc Valley as urban land use expands into
former cropland near the central portions of the Santa Maria Valley and Orcutt Upland.  Further,
the 2011 crop type distribution continues the historical trend of increased truck crop acreage and
decline in pasture (including alfalfa), field, and orchard acreages, as illustrated by the bar chart of
historical crop type distribution from DWR land use study years and for 2011 (Figure 3.1-1b).  In
order to provide consistency with the historical land use data, the 2011 crop acreages reported
here are “land” acreages; i.e., the land area used for growing crops regardless of whether it is
used for single or multiple cropping throughout any given year.  Multiple cropping of land, and
associated annual water requirements, is accommodated in the calculation of applied crop water
requirements below.

3.1.2 Applied Crop Water Requirements

Applied crop water requirements were developed for the crop categories described above, and
the approach used in their development depended on information available for each individual
category.  In the case of Rotational Vegetables (primarily lettuce, celery, broccoli, cauliflower,
and spinach), Strawberries, and Pasture, values for their evapotranspiration of applied water
(ETaw) were developed using a CIMIS-based approach where reference evapotranspiration data
(ETo) were coupled with crop coefficients (Kc) to first estimate the evapotranspirative water
requirements of the crops (ETc).  Those requirements were then factored to consider any
effective precipitation in 2011 that would have reduced the need for applied water to meet the
respective evapotranspirative water requirements, which in turn provided the ETaw values for
those three categories.

For the remaining crop categories, for which information was insufficient to utilize a CIMIS-
based approach, reported values of ETaw were used (California DWR, 1975).  Specifically, these
were values measured and developed for different rainfall zones in the central California coastal
valleys, and a review of the reported values indicated that they accommodated multiple cropping.
The values in turn had previously been used to develop a relationship between ETaw values and
the annual rainfall amounts within the Santa Maria Valley groundwater basin by crop type
(LSCE, 2000).  Since the rainfall total for 2011 in the SMVMA was almost 14 inches, the
previously developed ETaw values corresponding to that amount of precipitation were used for
this assessment.

For the three crop categories utilizing the CIMIS-based approach, the average of daily ETo data
for 2011 from the nearest CIMIS stations (Nipomo, Sisquoc, and Santa Maria II, see Table 2.4-2)
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were used in conjunction with Kc values from the following sources to develop ETc values.  The
Rotational Vegetable value was based on reported values for lettuce derived from an agricultural
leaflet for estimating ETc for vegetable crops (Univ. of California Cooperative Extension, 1994);
the Strawberry values were derived from a paper reporting the results of a study on drip
irrigation of strawberries in the Santa Maria Valley (Hanson, B., and Bendixen, W., 2004); and
the Pasture values were directly based on ETo values measured on the reference surface (grass)
at the Nipomo, Sisquoc, and Santa Maria II stations.  The resulting ETc values for the three crop
categories are shown in Table 3.1-1c.

Effective precipitation (PE) during 2011 was then subtracted from the ETc values to estimate
crop ETaw values.  The PE amounts that contributed to meeting the ETc of the crops, and thus
reduced applied water requirements, were based on review of the precipitation data for 2011,
during which rain primarily occurred in February and March.  During those months, the ETc for
all crops was largely or entirely met by precipitation.  The calculated ETaw values for Rotational
Vegetables, Strawberries, and Pasture, as well as the developed values for the remaining crop
categories (and the value for Nursery from NMMA TG), are shown in Table 3.1-1c.

Values of ETaw were then used to estimate applied crop water requirements (AW) by
considering estimated irrigation system distribution uniformity (DU) values for each crop.  For
Strawberries grown in the Santa Maria Valley, DU values have been reported to range from 80
and 94 percent (Hanson, B., and Bendixen, W., 2004), and an intermediate DU value of 85
percent was selected for this assessment.  For the remaining crops, DU values have not been
specifically reported for the Santa Maria Valley; for this assessment, values of 80 percent
(Rotational Vegetables, Truck, Grain, and Pasture), 85 percent (Citrus), and 95 percent
(Vineyard and Nursery) were utilized.  The resulting AW values for each of the crop categories
are shown in Table 3.1-1c; they range from a highest applied water rate of 3.7 af/ac for Pasture,
to intermediate rates of 2.2 af/ac for Rotational Vegetables and 1.3 af/ac for strawberries, to a
low of 1.1 af/ac for Vineyard, and no applied water for Grain.  The AW values calculated for
crops grown in the SMVMA in 2011 are similar to those reported for crops grown in the NMMA
(NMMA TG, 2009 through 2011).  Between the two adjacent management areas, crops in
common are Rotational Vegetables, Strawberries, Pasture, Citrus, Nursery, and Deciduous.

3.1.3 Total Agricultural Water Requirements

The AW values for each SMVMA crop category were coupled with their respective crop
acreages from 2011 to produce estimates of the individual crop and total agricultural water
requirements for 2011, as shown in Table 3.1-1c.  The resultant estimated total water
requirement was about 96,400 af, with Rotational Vegetables comprising by far the greatest
component, about 77,200 af, primarily because about 67 percent of the total acreage was
dedicated to those crops.  Strawberries comprised the next largest crop acreage and had an
associated water requirement over 12,700 af.  Vineyard had a water requirement of about 4,800
af, and all remaining crop types had water requirements below 2,000 af.

In the context of historical estimates of total agricultural water requirements, the estimated 2011
agricultural water use is in the range of applied water requirements over the last four decades, as
illustrated in a graph of historical irrigated acreage and agricultural groundwater pumping (the
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sole source of irrigation water in the Valley and, thus, equal to total agricultural water
requirements) (Figure 3.1-1c).  For reference, agricultural water requirements were previously
estimated to be around 80,000 afy during the 1940's and 1950's, gradually increasing to over
100,000 afy by the 1970's; since then, agricultural water requirements have fluctuated from year
to year, as a function of weather variability, but water requirements have generally remained
within a broad but fairly constant range (LSCE, 2000, 2011).  Since the 1970's, maximum and
minimum agricultural water requirements, respectively, were about 132,000 af in 1997 and about
77,000 af in 1998, with estimated agricultural water requirements in 2011 well within that range.

3.1.4 Agricultural Groundwater Pumping

As noted above, the sole source of water for agricultural irrigation in the SMVMA is
groundwater, so groundwater pumping for agricultural irrigation in 2011 is estimated to be the
same as the total estimated agricultural water requirement of 96,400 af.  This amount is also, of
course, within the historical range of estimated groundwater pumping for agricultural irrigation
in the Valley over the last four decades.  Proportions of groundwater pumping from the shallow
and deep aquifer zones of the SMVMA are not known because a comprehensive understanding
of individual irrigation well depths and completion intervals is lacking.

3.2 Municipal Water Requirements and Supplies

Prior to the late 1990’s, all municipal water requirements in the SMVMA were met by local
groundwater pumping.  Since the beginning of State Water Project (SWP) availability in 1997,
deliveries of SWP water have replaced some of the local groundwater pumping for municipal
supply.  All municipal pumping and imported (SWP) water deliveries in the SMVMA are
metered; consequently, the following summaries of municipal water requirement and supplies
derive from those measured data.

3.2.1 Municipal Groundwater Pumping

Municipal purveyors in the SMVMA include the Cities of Santa Maria and Guadalupe and the
Golden State Water Company (GSWC, formerly Southern California Water Company).  The
latter provides water to suburban areas in the southern portion of the SMVMA, specifically the
towns of Orcutt and Sisquoc and the Lake Marie and Tanglewood developments.  With the
exception of small pumping in Guadalupe and Sisquoc, municipal pumping is from numerous
water supply wells in individual wellfields located between the Santa Maria Airport and the town
of Orcutt (see Figure 1.3-1a).  The municipal water supply wells are completed in the shallow
and/or deep aquifer zones with, in general, newer wells having been constructed to produce from
deeper portions of the aquifer system with better water quality.  Monthly and total annual
groundwater pumping amounts for 2011 are tabulated by individual well, by purveyor, and for
each water system in Table 3.2-1a.

In 2011, 9,260 af of groundwater were pumped for municipal water supply in the SMVMA.
GSWC pumping was the largest, nearly 7,375 af, of which the great majority (7,090 af) was for
the GSWC Orcutt system and less than 300 af was for all three of the other GSWC systems
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combined.  The City of Santa Maria pumped 1,170 af and the City of Guadalupe pumped about
715 af.

Compared to historical municipal pumping, pumping for municipal supply in 2011 was
substantially less than just over a decade ago, immediately prior to the initial deliveries of
supplemental imported SWP water in 1997, as shown in a graph of historical municipal
groundwater pumpage for the SMVMA (Figure 3.2-1a).  Most notably, the City of Santa Maria
has substantially reduced pumping since the importation of SWP water began, from 12,800 af in
1996 to 8,000 af in 1997, to about 6,600 af in 2008 and 2009, and to about 1,200 af in 2011.  Due
to high availability of SWP water through the intervening period (1998 through 2007), however,
groundwater pumping by Santa Maria was significantly lower, an average of about 1,000 afy.
Equally notable is that total municipal pumping has been reduced to about two-thirds the 1996
amount, from over 23,500 af in 1996 to under 10,000 af in 2011.  Over the entire period since
SWP was made available, total municipal pumping has ranged between 8,900 afy and 16,350
afy, and has averaged about 11,700 afy, which would represent an approximate 50 percent
decrease in municipal pumping from immediately prior to SWP water availability.

3.2.2 Imported Water

The three municipal purveyors in the SMVMA have entitlements to imported water from the
State Water Project (SWP) through the Central Coast Water Authority (CCWA).  As tabulated
by CCWA, their respective entitlements are 16,200 af for the City of Santa Maria, 550 af for the
City of Guadalupe, and 500 af for Southern California Water Company (now Golden State Water
Company).  In addition to those entitlements, CCWA retained a “drought buffer” to partially
firm up the overall entitlement of SWP participants in Santa Barbara County.  Nominally equal
to ten percent of the base entitlement of SWP project participants in Santa Barbara County, the
drought buffer is intended for potential use by SWP project participants, including all three
municipal purveyors in the SMVMA, during years when the availability of SWP water exceeds
project participants’ water demand.  It is intended that the drought buffer be used via some form
of groundwater banking to firm up the overall reliability of supplemental SWP deliveries.  As a
result of the drought buffer, the municipal purveyors in the SMVMA express their “entitlements”
as quantities that include a combination of their base entitlements plus the ten percent drought
buffer; one such location is in Exhibit F to the Stipulation where entitlements are listed as
follows: Santa Maria, 17,800 af; SCWC (GSWC), 550 af; and Guadalupe, 610 af.  Such as the
Stipulation also specifies certain minimum importation of SWP water, as a function of its
availability in any given year and also as a function of individual purveyor entitlement, the
following assessment of imported water use in 2011 is related to those total entitlements.

In 2011, total deliveries of SWP water to the SMVMA were 12,135 af.  The majority of those
deliveries, 11,785 af, were to the City of Santa Maria; a small portion of the Santa Maria
deliveries, 290 af, were transferred to GSWC, which also took delivery of 180 af of its own
entitlement.  The City of Guadalupe took 170 af of SWP water in the latter half of 2011 only,
due to pipeline operational problems experienced in 2010 and the first half of 2011.  Total
deliveries of SWP water to the SMVMA in 2011 are summarized in Table 3.2-1b.

Municipal deliveries commenced in 1997 with approximately 4,500 af going to the City of Santa
Maria.  The following year, the City’s delivery more than doubled to nearly 10,700 af and
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GSWC took about 80 af (the City of Guadalupe delivery records prior to 2004 are unavailable).
Since then and through 2007, total annual SWP water deliveries ranged between about 10,400
and 13,800 afy.  Due to decreased SWP water availability in 2008 and 2009, SWP water
deliveries in those years were about 8,000 afy, but with the improved SWP water availability in
2010 and 2011, water deliveries increased to about 10,450 and 12,135 af, respectively, as shown
in a graph of the historical deliveries of SWP water to the SMVMA (Figure 3.2-1b).

The Stipulation designates minimum amounts of SWP water to be imported and used in the
SMVMA in any year as a function of individual entitlement and SWP availability.  Santa Maria
is to import and use not less than 10,000 afy of available SWP water, or the full amount of
available SWP water when it is less than 10,000 af.   Guadalupe is to import and use a minimum
of 75 percent of its available SWP water; and GSWC is to import and use all its available SWP
water.  In 2011, overall SWP water availability was 80 percent of entitlements.  For municipal
purveyors in the SMVMA, that availability converts to the following individual availability of
SWP water: Santa Maria, 14,240 af; GSWC, 440 af; and Guadalupe, 490 af (75 percent of
which, or 365 af, as a minimum was to be imported).  Actual imports of SWP water by all three
municipal purveyors (including transfers from Santa Maria to GSWC), were as follows: Santa
Maria, 11,495 af; GSWC, 470 af; and Guadalupe, 170 af (see Table 3.2-1b).  Comparison of
these figures indicates the City of Santa Maria imported more than their minimum amount and,
thus, satisfied the specification in the Stipulation for importation and use of SWP water in the
SMVMA for 2011.  The GSWC fully complied with the Stipulation specification, and the City of
Guadalupe, in accordance with the Stipulation, imported in the second half of the year the
specified amount (operational problems precluded taking delivery of SWP water until their
resolution in July 2011).

3.2.3 Total Municipal Water Requirements

Total municipal water requirements in 2011 were about 21,400 af.  While that total reflects a
decrease since the highest historical municipal water use, 25,500 af in 2007, it continues a long-
term general trend of increasing municipal water requirements that have essentially doubled
since the mid-1970’s.  In general, municipal water requirements have followed a roughly linear
increase of about 5,000 af over the last 20 to 25 years, although more recently with a progressive
decline in municipal water use each year since 2007, possibly reflecting the broad decline in
economic conditions observed over the last few years.  The overall history of municipal water
use in the SMVMA is detailed in Table 3.2-1c and illustrated in a graph of annual municipal
requirements (Figure 3.2-1c).

3.3 Total Water Requirements and Supplies

Total water requirement for 2011 in the SMVMA, the combination of agricultural and municipal
water requirements, was approximately 117,800 af.  That total demand was predominately met
by about 105,650 af of groundwater pumping.  The balance, 12,150 af, was met by delivery of
imported water from the State Water Project as seen in Table 3.3-1a.  Groundwater met 100
percent of the agricultural water requirement (96,400 af), 43 percent of the municipal water
requirements (21,400 af), and 90 percent of the total water requirements in the SMVMA
(117,800 af).



28

Historical total water requirements in the SMVMA have increased from about 80,000 af in 1950
to about 150,000 af by 1990, and have fluctuated in a broad but relatively constant range
between about 100,000 and 150,000 afy, as shown in a graph of historical total water
requirements (Figure 3.3-1).  Total water requirements in 2011 remained within that range.

Historical water supplies in the SMVMA were solely derived from groundwater pumping until
1997, when the City of Santa Maria commenced importation of SWP water.  While groundwater
has always met 100 percent of agricultural water requirements (and through 1996 also met 100
percent of municipal water requirements), groundwater pumping has since met from 35 to 80
percent of the municipal water requirements and from 87 to 97 percent of the total water
requirements in the SMVMA, as shown in Table 3.3-1b.



Figure 3.1-1a
Agricultural Land Use, 2011

Santa Maria Valley Management Area

0 2 41
Miles

Legend
Rotational Vegetables

Strawberries

Vineyard

Grain

Pasture/Alfalfa

Nursery

Orchard

Fallow

´



0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

Irr
ig

at
ed

 A
cr

ea
ge

Truck Field Pasture Vineyard Grain Orchard Nursery
Crop

1959 1968 1977 1985 1995 2011

Figure 3.1-1b
Historical Distribution of Irrigated Acreage by Crop Category
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Crop Category Individual Total

Truck Crops
Rotational Vegetables1 34,243
Strawberries 9,938 44,181

Vineyard
Wine Grapes 4,561 4,561

Pasture
Pasture, Alfalfa 320 320

Grain
Barley, Oat, "Grain" 1,028 1,028

Nursery
Nursery, Outdoor Container and Transplants 229 229

Orchard
Deciduous 10
Citrus, Avocado 24
Unclassified Orchard 0 34

Fallow
Fallow 528 528

Total 50,881

Table 3.1-1a
Distribution of Irrigated Acreage, 2011
Santa Maria Valley Management Area

Acreages

1) Rotational Vegetables include lettuce, broccoli, cauliflower, celery, spinach, cut flowers, peas,
    squash, bushberries, beans, tomatillos, and others.



Table 3.1-1b
Historical Distribution of Irrigated Acreage
Land Use Study Years (DWR and LSCE)

Santa Maria Valley Management Area

Year
    2011    2010    2009    2008    2007    2006    2005    2004    2001    1998    1995    1985    1977    1968    1959    1945Crop Categories
34,24333,85033,73735,13237,01536,18938,09737,64538,32937,264------------------------------Rotational Vegetables
9,93810,01010,3759,1397,3887,5535,9585,9682,7313,516------------------------------Strawberries

44,18143,86044,11244,27144,40343,74244,05543,61341,06040,78039,66531,00023,00015,77015,64020,000Total Truck
4,5614,6754,7654,9684,4924,4004,2194,3115,2415,1806,1485,1004,2009500Vineyard

--------------------------------------------------01,4001,5005,6602,8202,200Alfalfa
--------------------------------------------------1,2953,2004,6003,3302,8301,000Pasture

3203214413683224475164579116291,2954,6006,1008,9905,6503,200Total Pasture
00000000007345,10011,50011,3908,7105,000Field

1,02899358038242083787776094754678964010080401,200Grain
229215239243222219238235215203000000Nursery
10101313131315---------------665050207050Deciduous
24242323231818---------------1,56155020011000Citrus
3434363636313324211081,6276002501307050Total Orchard

5285571,2441,1369004085079321,2117902,9734,2004,9005,2205,4304,400Fallow
50,88150,65551,41751,40450,79550,08450,44550,33249,60648,23653,23151,24050,05041,67535,54033,850Total Acreage



Evapotranspiration Effective Evapotranspiration Evapotranspiration Distribution Applied Estimated
of Crop Precipitation of Applied Water of Applied Water Uniformity Water Water

ETc PE ETaw ETaw DU AW Crop Requirements

Crop Category (in) (in) (in) (af/ac) (%) (af/ac) Acreage (af)

Rotational Vegetables1 24.00 2.36 21.64 1.80 80 2.25 34,243 77,186

Strawberries1 17.15 3.67 13.01 1.08 85 1.28 9,938 12,674

Vineyard2 --- --- 12.0 1.0 95 1.1 4,561 4,801

Pasture1 45.39 10.17 35.23 2.94 80 3.67 320 1,174

Grain2 --- --- 0.0 0.0 80 0.0 1,028 0

Nursery3 --- --- --- --- --- 2.0 229 458

Deciduous2 --- --- 26.4 2.2 85 2.6 10 26

Avocado2 --- --- 28.8 2.4 85 2.8 24 68

Fallow4 --- --- --- --- --- --- 528 ---

Total 50,881 96,387

1) CIMIS-based applied crop water duties

2) Reported ETaw-based applied crop water duties

3) NMMA applied crop water duty, 2009

4) No applied water

Table 3.1-1c
Applied Crop Water Requirements and Total Agricultural Water Requirements, 2011

Santa Maria Valley Management Area



Table 3.2-1a
Municipal Groundwater Pumpage in 2011

Santa Maria Valley Management Area
(in acre-feet)

City of Santa Maria

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
00.00.00.00.00.00.00.00.00.00.00.00.09S

800.09.90.01.340.127.40.00.00.00.60.00.310S
24611.9216.50.50.10.00.00.00.00.00.00.017.211S
1440.063.212.75.518.13.28.331.10.02.10.00.012S
2332.281.220.96.50.046.80.00.034.923.20.017.313S
4676.1159.844.812.10.00.90.016.917.024.896.687.914S

1,17020.2530.778.925.558.278.38.348.052.050.896.6122.7Purveyor Total

Golden State Water Company
Orcutt System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
710.14100.192.7106.492.297.793.2101.726.20.00.00.00.0Crescent #1

1371.6164.143.6111.4136.8143.3143.9137.4141.3129.898.6103.8117.6Kenneth #1
253.7926.925.733.832.929.536.740.727.60.00.00.00.0Mira Flores #1
504.8412.54.022.752.460.170.077.864.631.543.115.950.4Mira Flores #2
648.1525.142.063.180.274.385.565.477.862.126.316.130.4Mira Flores #4
321.5219.019.817.564.267.646.317.429.713.121.04.21.7Mira Flores #5
656.1617.220.756.097.592.590.944.456.848.214.938.978.2Mira Flores #6
948.26120.1105.995.444.397.094.890.889.764.740.385.919.4Mira Flores #7
346.768.78.331.934.637.260.940.566.754.30.32.60.8Oak
245.0816.514.532.513.67.66.88.152.639.321.914.217.5Orcutt

0.200.20.00.00.00.00.00.00.00.00.00.00.0Woodmere #1
1082.8191.988.393.596.3100.4100.895.698.390.963.776.786.3Woodmere #2

7,090502.2465.4664.1745.0807.2829.9719.7731.2534.0330.0358.3402.4System Total

Lake Marie System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
00.00.00.00.00.00.00.00.00.00.00.00.0Lake Marie #3
00.00.00.00.00.00.00.00.00.00.00.00.0Vineyard #4

22713.613.620.925.526.628.422.426.817.211.710.29.8Vineyard #5
22713.613.620.925.526.628.422.426.817.211.710.29.8System Total

Tanglewood System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
80.07.70.00.00.00.00.00.10.10.00.00.0Tanglewood #1
80.07.70.00.00.00.00.00.10.10.00.00.0System Total

Sisquoc System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
501.73.03.95.06.67.25.55.24.52.72.42.2Foxen Cyn #4
501.73.03.95.06.67.25.55.24.52.72.42.2System Total

7,375517.6489.7688.8775.6840.3865.5747.6763.3555.7344.5370.9414.4Purveyor Total

City of Guadalupe

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
71336.453.243.545.849.970.477.978.070.764.558.664.5Obispo

71336.453.243.545.849.970.477.978.070.764.558.664.5Purveyor Total

9,258Total Municipal Pumpage



Table 3.2-1b
Municipal State Water Project Deliveries in 2011

Santa Maria Valley Management Area
(in acre-feet)

City of Santa Maria

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuary
11,785852.0376.01,073.01,210.01,310.01,327.01,211.01,239.0990.0768.0713.0716.0SWP Deliveries

2904.66.311.018.224.528.012.838.250.344.931.919.7Transfers to GSWC
11,495847.4369.71,062.01,191.81,285.51,299.01,198.21,200.8939.7723.1681.1696.3Purveyor Total

Golden State Water Company

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuary

Orcutt System
2904.66.311.018.224.528.012.838.250.344.931.919.7Transfers from Santa Maria
2904.66.311.018.224.528.012.838.250.344.931.919.7System Total

Tanglewood System
17913.05.015.818.019.521.017.917.614.212.411.812.8SWP Deliveries
17913.05.015.818.019.521.017.917.614.212.411.812.8System Total

46917.611.326.836.244.049.030.755.864.557.343.732.5Purveyor Total

City of Guadalupe

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuary
17235.815.036.134.736.414.20.00.00.00.00.00.0SWP Deliveries

17235.815.036.134.736.414.20.00.00.00.00.00.0Purveyor Total

12,136Total Municipal Deliveries



Table 3.2-1c
Historical Municipal Water Requirements and Supplies

Santa Maria Valley Management Area

Total Municipal Water SuppliesState Water Project DeliveriesGroundwater Pumping
(afy)(afy)(afy)

Golden State Water CompanyCity of Santa Maria
Transfers fromSWP Deliveries toTransfersSWP Deliveries

City ofGolden StateCity ofCity ofNetCity ofGolden StateNetto Golden Stateto City ofCity ofGolden StateCity of
TotalGuadalupeWater CompanySanta MariaTotalGuadalupeTotalSanta MariaWater CompanyTotalWater CompanySanta MariaTotalGuadalupeWater CompanySanta MariaYear

2,9495335501,8660-----------------------------------2,9495335501,8661950
3,0275406401,8470-----------------------------------3,0275406401,8471951
3,5765487302,2980-----------------------------------3,5765487302,2981952
4,1085568202,7320-----------------------------------4,1085568202,7321953
4,0835639102,6100-----------------------------------4,0835639102,6101954
4,2545661,0002,6880-----------------------------------4,2545661,0002,6881955
4,4805741,0402,8660-----------------------------------4,4805741,0402,8661956
4,5075821,0802,8450-----------------------------------4,5075821,0802,8451957
4,6405901,1202,9300-----------------------------------4,6405901,1202,9301958
5,4345981,1603,6760-----------------------------------5,4345981,1603,6761959
5,8496001,5003,7490-----------------------------------5,8496001,5003,7491960
6,7716081,5444,6180-----------------------------------6,7716081,5444,6181961
7,2886171,5885,0830-----------------------------------7,2886171,5885,0831962
7,5036261,6335,2450-----------------------------------7,5036261,6335,2451963
8,5786341,6776,2670-----------------------------------8,5786341,6776,2671964
8,6406331,7256,2820-----------------------------------8,6406331,7256,2821965
8,9276421,8106,4760-----------------------------------8,9276421,8106,4761966
8,5386511,8945,9930-----------------------------------8,5386511,8945,9931967
9,2196601,9796,5800-----------------------------------9,2196601,9796,5801968
9,2716692,0646,5380-----------------------------------9,2716692,0646,5381969
9,8636662,1507,0470-----------------------------------9,8636662,1507,0471970

10,0906752,4157,0000-----------------------------------10,0906752,4157,0001971
9,1456852,4606,0000-----------------------------------9,1456852,4606,0001972
9,9596942,5656,7000-----------------------------------9,9596942,5656,7001973

10,6747042,7707,2000-----------------------------------10,6747042,7707,2001974
11,9147143,5007,7000-----------------------------------11,9147143,5007,7001975
13,2458454,3678,0330-----------------------------------13,2458454,3678,0331976
13,1587814,8687,5090-----------------------------------13,1587814,8687,5091977
12,9117224,7437,4460-----------------------------------12,9117224,7437,4461978
14,0826665,2748,1420-----------------------------------14,0826665,2748,1421979
15,3367625,8208,7540-----------------------------------15,3367625,8208,7541980
15,7257386,3668,6210-----------------------------------15,7257386,3668,6211981
14,7266485,7658,3130-----------------------------------14,7266485,7658,3131982
15,3507335,7148,9030-----------------------------------15,3507335,7148,9031983
18,3399617,07910,2990-----------------------------------18,3399617,07910,2991984
18,7899087,27610,6050-----------------------------------18,7899087,27610,6051985
19,4567987,62511,0330-----------------------------------19,4567987,62511,0331986
19,8647577,91611,1910-----------------------------------19,8647577,91611,1911987
21,3508238,67811,8490-----------------------------------21,3508238,67811,8491988
22,1528288,86012,4640-----------------------------------22,1528288,86012,4641989
21,4677248,69112,0520-----------------------------------21,4677248,69112,0521990
20,2889088,21011,1700-----------------------------------20,2889088,21011,1701991
21,2957988,38112,1160-----------------------------------21,2957988,38112,1161992
20,9157578,17411,9840-----------------------------------20,9157578,17411,9841993
21,5238238,57112,1290-----------------------------------21,5238238,57112,1291994
21,5428288,44712,2670-----------------------------------21,5428288,44712,2671995
23,4647249,96012,7800-----------------------------------23,4647249,96012,7801996
22,7417789,44112,5224,6811750004,50604,50618,0606039,4418,0161997
19,8657788,00111,08510,9862337907910,674010,6748,8785457,9224111998
21,9007789,26311,85911,857233219021911,405011,40510,0435459,0444541999
22,8567789,39912,67912,6332332684222612,1324212,17410,2245459,1315482000
22,3807789,00912,59410,364233237202179,894209,91412,0165458,7722,6992001
23,5567789,46613,31213,3322332553522012,8443512,87910,2245459,2114682002
23,3497789,07113,49912,759233205420112,321412,32510,5895458,8661,1782003
23,8388329,35613,65012,969345197019712,427012,42710,8694879,1591,2232004
23,4748148,84613,81413,4993622204317712,9174312,9609,9754528,6268972005
23,2478838,75413,61013,7814712436118213,0676113,1289,4664128,5115432006
25,5551,0639,71014,78213,03248331712019712,23212012,35212,5235809,3932,5502007
24,5439979,31114,2358,193361228481807,604487,65216,3506369,0836,6312008
23,8189178,72914,1727,86138266841827,557847,64115,9578798,4636,6152009
21,9098807,73513,29410,45502487217610,2077210,27911,4548807,4873,0872010
21,3948857,84412,66512,13617246929017911,49529011,7859,2587137,3751,1702011

731af reported total for 2000estimated
(total use or total groundwater)



Groundwater SWP imported SWP transfer1 Net SWP

Total 96,387 96,387 -- -- --

City of
Santa Maria 12,665 1,170 11,785 -290 11,495

Golden State
Water Company 7,844 7,375 179 290 469

City of
Guadalupe 885 713 172 -- 172

Total 21,394 9,258 12,136 -- 12,136

SMVMA Total 117,781 105,645 12,136
1Transfer within SMVMA from Santa Maria to Golden State Water Company

Table 3.3-1a
Total Water Requirements and Supplies 2011

Santa Maria Valley Management Area
(acre-feet)

Water
Requirements
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Year
Total

Groundwater
Total Imported

SWP Water
Total Water

Supply
1990 148,254 0 148,254
1991 138,963 0 138,963
1992 132,461 0 132,461
1993 121,124 0 121,124
1994 140,956 0 140,956
1995 108,640 0 108,640
1996 140,691 0 140,691
1997 150,451 4,681 155,132
1998 85,778 10,986 96,765
1999 117,013 11,857 128,870
2000 111,306 12,633 123,938
2001 130,532 10,364 140,896
2002 131,557 13,332 144,889
2003 110,099 12,759 122,859
2004 128,799 12,969 141,768
2005 110,469 13,499 123,968
2006 90,130 13,781 103,911
2007 125,318 13,032 138,350
2008 134,962 8,193 143,155
2009 114,042 7,861 121,903
2010 98,668 10,455 109,123
2011 105,645 12,136 117,781

Table 3.3-1b
Recent Historical Total Water Supplies

(Acre-feet)
Santa Maria Valley Management Area

Percent Contribution of Water Supplies
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4. Water Disposition

The Stipulation directs that there be an annual accounting of the disposition of water supplies in
the SMVMA.  The primary uses of water in the SMVMA are for agricultural irrigation and for
domestic and related municipal uses, as detailed in Chapter 3, where most of the water is
consumptively used.  The balance of water supplies primarily flow, or are disposed, back to the
groundwater basin via deep percolation of applied irrigation that exceeds agricultural crop water
requirements, via deep percolation of landscape or other non-agricultural irrigation, and via
purposeful infiltration of treated municipal waste water.  Other disposition of water in the
SMVMA includes purposeful consumptive use (evapotranspiration) via spray irrigation for
disposal of some treated municipal waste water, injection of brine derived from reverse osmosis
treatment, minor agricultural drainage in localized areas of low surface elevation and high
shallow groundwater levels and, potentially, purposeful export of water to another management
area.  This chapter quantitatively addresses the two largest of the preceding components of water
disposition, deep percolation of applied irrigation and discharge of treated municipal waste
water.  It also includes estimated return flows from landscape irrigation.  No data are available
with regard to agricultural drainage, so there is no quantitative discussion of that component of
disposition herein.  With regard to other aspects of water supply and disposition, the Stipulation
includes provisions for future intra-basin export of water from the SMVMA to the adjacent
NMMA; potential water sales from the City of Santa Maria to the Nipomo Community Services
District (Nipomo CSD), and the technical concerns regarding that planned sale initially
expressed in the 2008 SMVMA Annual Report, are further discussed below.

4.1 Agricultural Return Flows

The largest component of overall return flows in the SMVMA originates as applied water for
agricultural irrigation.  Except for local areas near the Santa Maria River toward the western end
of the SMVMA where subsurface drainage removes shallow groundwater beneath irrigated
lands, applied irrigation in excess of crop water requirements is considered to deep percolate
beyond crop rooting depths and result in return flows to groundwater.  The estimation of
agricultural water requirements and associated groundwater pumping, as described in Section
3.1, is based on crop areas, respective crop water requirements, and estimated performance of
various irrigation systems.  For the range of crops and irrigation systems in the SMVMA, most
crops are considered to consumptively use about 80 to 85 percent of the water applied to them,
resulting in an estimated 15 to 20 percent of applied water exceeding crop consumption and deep
percolating as return flow to the underlying aquifer system (the one exception to the preceding
ranges is wine grapes, where 95% of applied water is estimated to be consumptively used,
resulting in return flow of only 5% of applied water).

For the full range of crop categories in the SMVMA, return flow rates in 2011 are estimated to
range from less than 0.1 af/ac for Vineyard, to about 0.4 af/ac for the predominant Rotational
Vegetables in the Valley, to a maximum of about 0.7 af/ac for Pasture.  The respective estimated
agricultural return flow rates are detailed in Table 4.1-1.  When combined with their respective
individual crop acreages, it is estimated that just under 18,000 af of applied agricultural irrigation
deep percolated to groundwater as return flows in the SMVMA in 2011.
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4.2 Treated Municipal Waste Water Discharge

There are three municipal waste water treatment plants in the SMVMA:  the City of Santa Maria
Plant located west of the City; the Laguna Sanitation District Plant west of the Santa Maria
Airport; and the City of Guadalupe Plant west of the City (see Figure 1.3-1a).  At the City of
Santa Maria WWTP, influent volumes are metered and recorded, and all treated water is
discharged to percolation ponds near Green Canyon adjacent to the Plant facilities.  At the
Laguna Sanitation District WWTP, influent volumes are metered and recorded, and the large
majority of treated water (95%) is discharged to permanent spray fields north and west of the
Plant facilities and to Santa Maria airport lands for irrigation.  Of the remaining effluent, a small
amount (3%) is brine derived from reverse osmosis treatment of part of the total waste water
flow; that brine is discharged to a deep injection well (a converted oil well, completed below the
base of fresh groundwater).  The balance of effluent (2%) is conveyed to an oil lease near Orcutt
for industrial use.  At the City of Guadalupe WWTP, influent volumes are recorded and all
treated water is discharged to permanent spray fields north of the Plant facilities, across the Santa
Maria River (with storage pond north of the facility).

Monthly influent data from 2011 are shown by facility and method of disposal in Table 4.2-1.
For all three plants, effluent volumes are estimated to be 90 percent of the metered influent, with
the remainder assumed to be lost (consumed) during treatment.  During January through May of
2011, the Guadalupe Plant flow meter was nonoperational, precluding the collection of influent
data.  Metering of plant influent resumed in June.  Since the City of Guadalupe’s total water
requirements in 2010 and 2011 differed only slightly from 2009 (approx. 5 percent), and for
purposes of accounting 2011 return flows from the plant, the metered influent data from January
through May 2009 were utilized in this report, along with the metered influent data from June
through December 2011 as shown in Table 4.2-1.

In 2011, an estimated 10,820 af of treated municipal waste water were discharged in the
SMVMA.  About 75 percent (8,100 af) of that total was discharged to the percolation ponds of
the City of Santa Maria WWTP.  About 2,000 af of treated water were discharged to spray
irrigation of permanent pasture of the Laguna Sanitation District WWTP and irrigation of Santa
Maria airport lands.  Approximately 70 af of brine were discharged by deep well injection and 40
af of treated water were utilized for industrial purposes on an oil lease near Orcutt.  Slightly less
than 600 af of treated water were discharged to spray irrigation by the City of Guadalupe.

The Stipulation has provisions for each of the municipal water purveyors in the SMVMA to have
rights to recover return flows that derive from their respective importations of water from the
SWP.  Those rights are to specific fractions of SWP water use in the preceding year; they are
limited in time to recovery in the following year, and thus do not carry over or otherwise
accumulate in the basin.  The respective fractions for the three municipal purveyors are 65
percent for Santa Maria and 45 percent each for Southern California Water Company (now
GSWC) and for Guadalupe.  The Stipulation is silent as to the basis for the respective fractions;
logically, however, they would have some basis in the fate of imported SWP water, i.e. what
fraction ends up being “disposed” as a “return flow” to the groundwater basin.
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Interpretation of the municipal water supplies and waste water processes in the SMVMA in 2011
suggests that the 65 percent “return flow” fraction for Santa Maria is approximately
representative of the relative amount of overall Santa Maria water supply that primarily ends up
as effluent discharged to spreading basins for infiltration to the groundwater basin.  While the
8,100 af of estimated effluent in Table 4.2.1 is mostly reflective of water that originates as Santa
Maria water supply, it is slightly inflated by the net interception of some waste water, by the
Santa Maria sewer system, from Orcutt (originally from GSWC water supply).  On the other
hand, effluent from the Santa Maria WWTP does not account for “return flows” that derive from
landscape irrigation with municipal water supply.  Deduction of the former and addition of the
latter suggest that, depending on how much actually infiltrates from the spreading basins, the net
“return flow” to groundwater from the Santa Maria municipal water supply system could be as
high as 65 percent of its total water supply.  Since the Santa Maria water supply is a commingled
combination of groundwater and SWP water, the “return flow” fraction attributable to SWP
water would be the same as that for the commingled supply.  An accounting of waste stream
volumes from the different sources as influent to the Santa Maria WWTP (Santa Maria and
GSWC) and supporting calculations of the different types of return flows (WWTP and landscape
irrigation) for 2011 is provided in Table 4.2-2.

Interpretation of the GSWC/Laguna Sanitation District and Guadalupe water supplies and waste
water processes in 2011 suggests that the 45 percent return flow fractions in the Stipulation are
not representative of relative amounts of those respective water supplies that end up as
groundwater recharge which, in turn, would be recoverable by pumping from the basin.  In the
case of Guadalupe, metered influent to the treatment plant represents approximately 75 percent
of its water supply, and estimated effluent is equal to about 68 percent of its water supply.  While
both fractions exceed the 45 percent return flow fraction in the Stipulation, the disposal method
(spray irrigation) is not conducive to groundwater recharge but is, conversely, conducive to
consumption of the effluent by evapotranspiration.  Ignoring the fact that the Guadalupe spray
field is located over an area where the deeper part of the aquifer system is confined, constraining
the effectiveness of recharge via application at the ground surface, a reasonable estimate of any
deep percolation beneath the Guadalupe spray field would be in the range of about 10 to 15
percent of its water supply; addition of return flows from landscape irrigation may increase the
overall percentage to around 20 to 22 percent, far less than the stipulated 45 percent.

While the overall sewer and waste water treatment system at the Laguna Sanitation District is
more difficult to analyze, the combination of treated volumes and disposal method suggests that
far less than the stipulated 45 percent of water supply ends up as groundwater recharge.  The
metered influent to the Laguna plant represents only about 30 percent of the GSWC water supply
to its Orcutt, Lake Marie and Tanglewood systems; estimated effluent represents only about 27
percent of those water supplies.  With credit for the net sewer fraction that is intercepted to the
Santa Maria plant, those fractions increase to about 37 and 34 percent, respectively.  Beyond
those low fractions, the spray irrigation disposal method is, as with Guadalupe, not conducive to
groundwater recharge.  A reasonable estimate of deep percolation to groundwater recharge
beneath the Laguna spray field and airport lands would be about 20 percent of the estimated
effluent, equivalent to only about 5 percent of the GSWC water supplies.  Addition of recharge
from waters intercepted to the Santa Maria plant would increase the estimate of return flows to
about 7 percent of total GSWC water supplies.  Further addition of estimated recharge that
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derives from landscape irrigation in the GSWC service area would increase the total return flow
fraction to about 18 percent.  All the preceding fractions are far less than the stipulated 45
percent.  The treated volumes and disposal methods for waters supplied do not support the credit
for return flows of SWP water designated for GSWC in the Stipulation.

As long as the existing waste water treatment and disposal processes remain in place at the
Laguna Sanitation District and City of Guadalupe WWTPs, there is no technical support for the
45 percent fractions that were included in the Stipulation for GSWC (in the case of Laguna
Sanitation District) and Guadalupe to recover return flows from their respective use of SWP
water.  Any “recovery” of those amounts of water by groundwater pumping would actually be
pumping of a much smaller fraction (one-half or less of the 45 percent) of “return flow,” with the
balance being groundwater unrelated to imported water use by either entity.

Analysis of municipal return flows since 1997, when SWP water importation commenced, shows
that the percentages of total water supply as return flow for each purveyor in 2011 are similar to
those over the recent historical period, as seen in Table 4.2-2.  With a combination of return
flows from WWTP effluent, after accounting for varying disposal methods, and return flows
from landscape irrigation, the percentages of total water supply for Santa Maria, GSWC, and
Guadalupe averaged 66, 18, and 20 percent, respectively since 1997.  A detailed analysis of
influent amounts, accounting for intercepted waste streams from the GSWC systems to the Santa
Maria WWTP and from the City of Santa Maria area to the Laguna Sanitation District WWTP,
and disposition of effluent for the three WWTPs since 1997 is included in Appendix D.

4.3 Exported Water

No water was exported from the SMVMA in 2011.  However, planning continued in 2011 for
future delivery of water from the SMVMA to the NMMA, specifically from the City of Santa
Maria to the Nipomo CSD.  The Stipulation includes provisions specific to the NMMA for
implementation of a Memorandum of Understanding (MOU) between the City and Nipomo CSD
that provides for the sale of up to 3,000 af of “supplemental water” per year by Santa Maria to
Nipomo; that sale would be equivalent to an intra-basin export from one management area (the
SMVMA) to another (the NMMA).  Notable actions now completed on that potential sale
include certification of environmental documentation and completion of a Wholesale Water
Supply Agreement (successor to the MOU) between the City of Santa Maria and the Nipomo
CSD.

Both the environmental documentation and the Wholesale Water Supply Agreement describe a
potentially phased delivery of supplemental water from Santa Maria whereby Nipomo CSD
would purchase minimum quantities of 2,000 afy for the first ten years of the Agreement, 2,500
afy for the next nine years, and 3,000 afy for the balance of the term of the Agreement (through
2085).  Deliveries under the Agreement are specified to begin in the first year after completion of
pipeline interconnection between Santa Maria and Nipomo CSD; that interconnection was the
focus of the certified environmental documentation on the Nipomo CSD “Waterline Intertie”
project.  Both the environmental documentation and the Wholesale Agreement also describe
provisions whereby Nipomo CSD may request delivery of additional supplemental water, up to
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an additional 3,200 afy, for a total delivery of 6,200 afy; the latter goes beyond the provisions in
the Stipulation for the sale of up to 3,000 afy.

Since the Wholesale Agreement and the environmental documentation on the Waterline Intertie
project reflect planned intra-basin export of water from one management area to another, three
technical concerns about the planned project were expressed in the initial (2008) annual report
for the SMVMA; as included in that report, those technical concerns were:

- “First, while there has apparently been extensive analysis of the need for
supplemental water in the NMMA, prior to and through a recently certified EIR
on the project, the Nipomo CSD “Waterline Intertie”, there has been no analysis
to identify the existence of any surplus water in the SMVMA.  There has similarly
been no analysis of any impacts to water supplies in the SMVMA that might
derive from an export as described in the MOU.”

- “Second, the MOU includes provisions that the water delivered by Santa Maria
shall be of the same quality that the City delivers to its customers; the project EIR
notes that the water will be a mix of City groundwater and SWP water.  In the
year prior to the signing of the MOU, the City delivered an average blend of 87
percent SWP water and 13 percent local groundwater to its customers.  In 2008,
those respective fractions were 53 percent and 47 percent.  Using both sets of
fractions for illustration purposes only, the delivery of “supplemental” water to
the NMMA could represent about 1,600 to 2,600 afy of SWP water and about 400
to 1,400 afy of groundwater pumped from the SMVMA.  There has been no
analysis of the source(s), pumping locations, or potential impacts of such
groundwater pumping for export from the SMVMA.”

- “Finally, and perhaps of greatest concern, there is an apparent conflict with regard
to importation and use of SWP water between the Stipulation and the MOU.  In
the Stipulation provisions specific to the SMVMA, the City of Santa Maria is to
import and use within the SMVMA at least 10,000 afy of SWP water.  The only
exception to that amount of importation and use is in years when SWP availability
to Santa Maria is less than 10,000 af; in those years, Santa Maria is to import and
use all its available SWP supply in the SMVMA.  However, if Santa Maria were
to export water in accordance with the MOU in years when its SWP supply was
less than 10,000 af (i.e. in years when overall SWP reliability is less than about 60
percent), Santa Maria would be out of compliance with the Stipulation in all those
years, leading to more groundwater pumping for municipal supply in the
SMVMA than envisioned by the Stipulation.”

While no new technical work on the preceding issues was completed in 2011, Santa Maria has
initiated efforts to address them as follows.  On the first item, the City has listed a combination
of water supplies that, in the quantities listed by the City, notably exceed its existing and
currently projected water requirements.  Those water supplies include appropriative rights to
groundwater in the SMVMA, reportedly quantified in the Judgment; a portion of the yield from
Twitchell Reservoir operations; SWP supplies; and return flows from SWP use by the City.
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While those aggregate supplies exceed the City’s water requirements, there remains no analysis
to identify whether there are sufficient supplies in the overall SMVMA whereby there is a
“surplus” available for intra-basin transfer without causing a shortage in the SMVMA.  Through
its Utilities Department, the City has maintained a willingness and intent to analyze that issue as
part of a larger effort that will include securing additional SWP allocation on a schedule that
coincides with the Nipomo CSD being ready to actually request water deliveries from the City.
Regarding the latter, the formation of an assessment district to fund the Waterline Intertie project
was rejected by Nipomo Mesa property owners on May 9, 2012.  The City anticipates
considering various options for conducting intra-basin water transfers in the future, either by the
original project or by some modified project.  The pursuit by the City of additional SWP water
allocation will continue for the purpose of at least offsetting projected reductions in reliability of
SWP water deliveries, specifically to a projected 60 percent (personal communication, R. Sweet,
City of Santa Maria, May 11, 2012).

On the second concern expressed in the 2008 report, the City’s blended fractions of SWP water
and local groundwater in 2011 were similar to those during the year preceding the signing of the
MOU: 91 percent SWP water and 9 percent local groundwater in 2011, compared to 87 and 13
percent, respectively, prior to the MOU.  Had the Water Sales Agreement been operational with
SWP availability as it was in 2011 (80%), the fractional use of SWP water to a combination of
City customers and the Nipomo CSD would have remained constant at about 91 percent; SWP
water use in the SMVMA would have decreased from full availability (14,240 af) to about
11,500 af, which was roughly the amount actually imported by the City in 2011.  The total
groundwater pumping by the City would have increased from about 1,170 af to 1,460 af.  As
indicated in the 2008 annual report, there has been no analysis of the source(s), pumping
locations, or potential impacts of such an increase in groundwater pumping on the SMVMA.
While an additional 300 af of groundwater pumping is small relative to the total pumping of just
over 105,000 af in 2011, the additional pumping that would have been necessary to meet the
obligations of the agreement were much larger in 2008, 2009, and 2010 (LSCE, 2009, 2010, and
2011).  As with the first concern discussed above, however, the Santa Maria Utilities Department
has maintained a willingness and intent to analyze this second issue in the same manner although
on a schedule dependent upon future water transfer planning on the Nipomo Mesa.

On the last concern expressed in the 2008 report, the preceding discussion is a good illustration
of the potential conflict between the Stipulation and the Water Sales Agreement (the MOU when
included in the Stipulation).  Had the Water Sales Agreement been operational with SWP
availability as it was in 2011 (80%), and with the City’s SWP Table A Amount as it now is
(17,800 af), the City would have been able to satisfy both the Water Sales Agreement and the
Stipulation.  However, this would not have been the case in the previous three years when SWP
availability to Santa Maria was less than 10,000 af.  Without access to additional SWP water
during the previous years, the City could not dedicate all its SWP allocation to the SMVMA (as
required by the Stipulation when that allocation is less than 10,000 af) and also deliver any to the
Nipomo CSD.  In fact, if the Water Sales Agreement were operational, such would be the case in
all year-types when SWP allocations are less than about 70 percent.

For reference, Table 4.3-1 is a summary of two scenarios to examine the amounts of SWP water
and SMVMA groundwater that would comparatively be delivered to Santa Maria alone (without
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the Water Sales Agreement) or to Santa Maria and Nipomo CSD (with the Water Sales
Agreement).  Both scenarios include water availability and deliveries at various rates of SWP
allocation, with one scenario to reflect “current” conditions (2011 City water demand) and 3,000
afy delivery to Nipomo CSD), and the other scenario to reflect projected “future” conditions
(buildout City water demand and 6,200 afy delivery to Nipomo CSD).

The City recognizes all the preceding issues and, based on ongoing communication with its
Utilities Department, continues work on their resolution, primarily by maintaining efforts to
increase its SWP Table A water supply, but on a schedule that recognizes the practical realities
that remain to be addressed before the Nipomo CSD will be in a position to request delivery of
water under the current or some future modified Sales Agreement.  Certainly notable among
those practicalities are a yet-to-be completed MOU among water purveyors in the NMMA;
however, with the recent rejection by Nipomo Mesa property owners of funding the Waterline
Intertie project, more important will be the considerations of future options for any intra-basin
water tranfers.  While those practicalities are to be addressed in the NMMA, Santa Maria
continues work toward ultimately securing up to 10,000 afy of additional SWP allocation from
some combination of suspended SWP Table A allocation in Santa Barbara County and unused
SWP Table A allocation in San Luis Obispo County.  The City’s original intention was to secure
the additional SWP supplies in order to enable deliveries under the Water Sales Agreement and
also satisfy the provisions of the Stipulation, while also attempting to limit its financial
commitment to purchase additional SWP supplies until they are certainly needed, i.e. if and
when the Nipomo CSD completes all its requirements to actually request water deliveries from
Santa Maria.  Even with the recent events on the Nipomo Mesa described above, the City intends
to continue the pursuit of additional SWP allocation to offset projected reductions in SWP water
supply reliability.



Evapotranspiration Effective Evapotranspiration Evapotranspiration Distribution Applied Estimated Applied Water Applied Water Agricultural
of Crop Precipitation of Applied Water of Applied Water Uniformity Water Water above ETaw above ETaw Return

ETc PE ETaw ETaw DU AW Crop Requirements AW-ETaw AW-ETaw Flow

Crop Category (in) (in) (in) (af/ac) (%) (af/ac) Acreage (af) (in) (ft) (af)
Rotational Vegetables1 24.00 2.36 21.64 1.80 80 2.25 34,243 77,186 5.4 0.45 15,437
Strawberries1 17.15 3.67 13.01 1.08 85 1.28 9,938 12,674 2.3 0.19 1,901
Vineyard2 --- --- 12.0 1.0 95 1.1 4,561 4,801 0.6 0.05 240
Pasture1 45.39 10.17 35.23 2.94 80 3.67 320 1,174 8.8 0.73 235
Grain2 --- --- 0.0 0.0 80 0.0 1,028 0 0.0 0.00 0
Nursery3 --- --- --- --- --- 2.0 229 458 4.8 0.40 92
Deciduous2 --- --- 26.4 2.2 85 2.6 10 26 4.7 0.39 4
Avocado2 --- --- 28.8 2.4 85 2.8 24 68 5.1 0.42 10
Fallow4 --- --- --- --- --- --- 528 --- --- --- ---

Total 50,881 96,387 17,919

1) CIMIS-based applied crop water duties

2) Reported ETaw-based applied crop water duties

3) NMMA applied crop water duty; DU assumed as 80%

4) No applied water

Table 4.1-1
Applied Crop Water Requirements, Total Agricultural Water Requirements and Return Flows, 2011

Santa Maria Valley Management Area



Table 4.2-1
Treated Municipal Waste Water Discharge in 2011

Santa Maria Valley Management Area
(in acre-feet)

Total Municipal Waste Water DischargeCity of Guadalupe3Laguna Sanitation District WWTP2City of Santa Maria1

EffluentInfluentEstimated EffluentMetered InfluentEstimated EffluentMetered InfluentEstimated EffluentMetered Influent
Totalindustrial useinjectionirrigationpondsTotalTotalTotalTotalindustrial use6injection5irrigation4TotalTotalTotal
(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)Month
85136227615946485318836179209615684January
83736203625930434816936160187625695February
85616235614951485419416187215614683March
82006221593911495417806172198593659April
86016224630956505518116174201630700May
944462117231,049495417246162191723803June
930662127061,034505617466162193706784July
87336214649970505517436165193649722August
937362097191,041505516836159187719799September
953462157271,059515717546164194727808October
946462147231,052505617346164193723803November

1,010762187791,122525817976166199779865December
10,81840722,6038,10412,0205896542,12540722,0142,3618,1049,005Annual Totals

1) Total effluent estimated based on assumed loss of 10% during treatment (90% of metered influent); all effluent discharged to ponds.
2) Total effluent estimated as 90% of metered influent; brine discharged to deep injection well and treated water for industrial use is metered, with the balance discharged for irrigation.
3) Total effluent estimated as 90% of metered influent; all effluent discharged to spray fields; January through May values from 2009/2010 due to prolonged plant flow meter malfunction.
4) Includes spray irrigation on Laguna SD fields and irrigation on Santa Maria airport lands.
5) Annual total injection volume available; monthly average listed.
6) For industrial use on oil lease near Orcutt.



Table 4.2-2
Estimated Recent Historical Return Flows from WWTPs and Landscape Irrigation

Santa Maria Valley Management Area
(all units in afy unless otherwise noted)

Return FlowsIrrigation Available for Return FlowsEffluent Available for Return FlowsTotal Water Use
GuadalupeGolden State Water CompanySanta MariaGuadalupeGSWCSanta Maria

% offromfrom% offromfromfrom% offromfromfromfromfromfromfromfrom
Water UseTotallandscapeWWTPWater Use8TotallandscapeWWTPWWTPWater UseTotallandscapeWWTPWWTPWWTPWWTPWWTPWWTPWWTP

irrigation7(Guad)6irrigation7(LSD)6(SM)5irrigation7(LSD)6(SM)5Guadalupe4GSWC3Santa Maria2(Guad)(LSD)(SM)(LSD)(SM)GuadGSWC1GSWCSMYear
20154708416.91,600850454296668,247952177,2793504,2484,7584202,269296837,2797789,3879,44112,5221997
20154708417.51,397720375302667,293842166,4343503,6014,2124201,874302826,4347787,9608,00111,0851998
20154708417.01,574834443298667,816901166,8993504,1694,5064202,215298826,8997789,1939,26311,8591999
20154708417.51,647846492309658,203964177,2233504,2304,8184202,459309837,2237789,3429,39912,6792000
20154708418.11,634811500323688,511957177,5383504,0544,7864202,500323837,5387788,9509,00912,5942001
20154708417.21,629852457320658,6891,012177,6613504,2595,0594202,287320837,6617789,4099,46613,3122002
20154708418.81,704816456431658,8091,026177,7663504,0825,1304202,281431837,7667789,0239,07113,4992003
20165759018.11,689842448399689,2551,037178,2013744,2105,1874492,240399838,2018329,3029,35613,6502004
20161738817.11,511796398317689,4411,050168,3743663,9815,2494391,990317828,3748148,8028,84613,8142005
20175799516.21,421788345288689,3021,034168,2513973,9395,1724771,724288818,2518838,7008,75413,6102006
202109611516.61,612874371368629,2141,123168,0744784,3695,6175741,854368818,0741,0639,6529,71014,7822007
202049011418.01,675838393444659,2221,082168,1234494,1905,4095701,963444818,1239979,2559,31114,2352008
222028312018.81,639786386467659,1501,077168,0574133,9285,3855981,932467818,0579178,6688,72914,1722009
231997912020.61,590696404489638,3861,010167,3603963,4815,0525982,022489807,3608807,6817,73513,2942010
221978011820.71,621706409506688,577963167,5983983,5304,8135892,044506817,5988857,7947,84412,6652011
20avg18avg66avg

Estimated

City of Santa MariaSM
Golden State Water CompanyGSWC
City of GuadalupeGuad
Laguna Sanitation DistrictLSD

1) Excludes Sisquoc System water use (for effluent return flow calculations).
(35 to 38)382) Percentage of SM total water use as landscape irrigation =
(45 to 48)453) Percentage of GSWC total water use as landscape irrigation =
(24 to 64)454) Percentage of Guad total water use as landscape irrigation =

5) All effluent from Santa Maria WWTP percolation ponds assumed as return flows.
6) 20 percent of effluent from Laguna SD and Guadalupe WWTP irrigation assumed as return flows.
7) 20 percent of landscape irrigation assumed as return flows.
8) Percentage of GSWC total water use as return flows.



Table 4.3-1
Water Requirements, Supplies, and Amounts Delivered under Current and Projected Conditions

Santa Maria Valley Management Area

Current Conditions

City Water Delivered**City Water SupplyWater RequirementsSWP
NCSDSMVMA2011

TotalGroundwaterSWPTotalGroundwaterSWPTotalGroundwaterSWPTotalNCSDCitySupply to CityAllocation
(af)(af)(af)(af)(af)(af)(af)(%)*(af)(%)*(af)(af)(af)(af)(af)(%)
3,00003,00012,700012,70015,7000010015,70015,7003,00012,70017,800100
3,000(61)3,06112,700(259)12,95915,700(2)(320)10216,02015,7003,00012,70016,02090
3,0002792,72112,7001,18111,51915,70091,4609114,24015,7003,00012,70014,24080
3,0004492,55112,7001,90110,79915,700152,3508513,35015,7003,00012,70013,35075
3,0006192,38112,7002,62110,07915,700213,2407912,46015,7003,00012,70012,46070
3,0007892,21112,7003,3419,35915,700264,1307411,57015,7003,00012,70011,57065
3,0009592,04112,7004,0618,63915,700325,0206810,68015,7003,00012,70010,68060
3,0001,2991,70112,7005,5017,19915,700436,800578,90015,7003,00012,7008,90050
3,0001,6391,36112,7006,9415,75915,700558,580457,12015,7003,00012,7007,12040
3,0001,9801,02012,7008,3804,32015,7006610,360345,34015,7003,00012,7005,34030
3,0002,32068012,7009,8202,88015,7007712,140233,56015,7003,00012,7003,56020
3,0002,66034012,70011,2601,44015,7008913,920111,78015,7003,00012,7001,78010

** provides for water delivered to be of equal quality* % of total water requirements by sourceGiven:
17,800City Table A (af) =
14,235City Water Req (af) =

3,000NCSD Water Req (af) =

Projected Conditions1

City Water Delivered**City Water SupplyWater RequirementsSWP
NCSDSMVMA

TotalGWSWPTotalGWSWPTotalGroundwaterSWPTotalNCSDCitySupply to CityAllocation
(af)(af)(af)(af)(af)(af)(af)(%)*(af)(%)*(af)(af)(af)(af)(af)(%)
6,2001,8214,37919,0005,57913,42125,200297,4007117,80025,2006,20019,00017,800100
6,2002,2593,94119,0006,92112,07925,200369,1806416,02025,2006,20019,00016,02090
6,2002,6973,50319,0008,26310,73725,2004310,9605714,24025,2006,20019,00014,24080
6,2003,1343,06619,0009,6069,39425,2005112,7404912,46025,2006,20019,00012,46070
6,2003,3532,84719,00010,2778,72325,2005413,6304611,57025,2006,20019,00011,57065
6,2003,5722,62819,00010,9488,05225,2005814,5204210,68025,2006,20019,00010,68060
6,2004,0102,19019,00012,2906,71025,2006516,300358,90025,2006,20019,0008,90050
6,2004,4481,75219,00013,6325,36825,2007218,080287,12025,2006,20019,0007,12040
6,2004,8861,31419,00014,9744,02625,2007919,860215,34025,2006,20019,0005,34030
6,2005,32487619,00016,3162,68425,2008621,640143,56025,2006,20019,0003,56020
6,2005,76243819,00017,6581,34225,2009323,42071,78025,2006,20019,0001,78010

** provides for water delivered to be of equal quality* % of total water requirements by sourceGiven:
17,800City Table A (af) =

City projected demand at build-out in 2022; NCSD projected deliveries from City by 2085 per Jan 5, 2010, Agreement1)19,000City Water Req (af) =
6,200NCSD Water Req (af) =
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5. Conclusions and Recommendations

Conclusions drawn from analysis of hydrogeologic and water requirement and supply conditions
in the SMVMA in 2011 are discussed in the following section, which is in turn followed by
recommendations for ongoing data collection, basin management, and future analysis.

5.1 Conclusions

Assessment of hydrogeologic conditions in 2011 showed that groundwater levels and general
mineral quality in the shallow and deep aquifer zones remain within historical ranges for the
SMVMA.  As has historically been the case for several decades, the prevailing gradients for
groundwater flow in both zones was reduced (flattened) in the vicinity of local pumping near the
Santa Maria Airport, but groundwater flow continued through the area toward the coast where
groundwater levels remained above sea level.  Concentrations of nitrate in groundwater remained
near or below detection limits in the deep aquifer zone, but continued to increase in the shallow
zone near Orcutt, where elevated concentrations have resulted in management actions such as the
reduction or cessation of municipal pumping from shallow water supply wells.  Nitrate
concentrations also continued to gradually increase in portions of the aquifer along the coast.

Water requirements, water supplies to meet those requirements, and disposition of water supplies
in the SMVMA in 2011 can be summarized as follows.  Total water requirements were greater
than in 2010, about 117,800 af, comprised of 96,400 af for agricultural irrigation and 21,400 af
for municipal supply.  Groundwater was the primary water supply, 105,650 af, to meet most of
the total water demand; the balance of total water requirements was met by 12,150 af of
imported water from the State Water Project.

Disposition of agricultural water supply was primarily to evapotranspiration by crops, which
consumptively used about 78,480 af of the applied water; the balance of applied irrigation, nearly
17,920 af, returned to the groundwater basin as deep percolation of applied water not
consumptively used by crops.  Slightly less than one-half of the municipal supply, about 9,380
af, was consumptively used in the service areas of municipal purveyors.  The remainder of total
municipal supply, about 12,020 af, was processed at waste water treatment plants.  About 8,110
af of treated effluent from those plants are estimated to have returned to the groundwater basin,
primarily by surface spreading in infiltration basins and much less through spray irrigation.
About 1,200 af are estimated to have been consumed through waste water treatment processes
and about 110 af were disposed through deep well injection of waste brine product and for
industrial use.

A tabular summary of total water requirements, water supplies, and disposition of water supplies
for the SMVMA in 2011 is delineated in Table 5.1.  The components of total water requirements
remained consistent with volumes and patterns of demand over the last decade.
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Table 5.1-1
Summary of 2011 Water Requirements, Water Supplies and Disposition

Santa Maria Valley Management Area
(in acre-feet)

Water Requirements Water Supplies

Agricultural Municipal Total Groundwater Imported
SWP Water Total

96,400 21,400 117,800 105,650 12,150 117,800

Disposition

Agriculture Municipal

Consumption Return
Flows Consumption Waste Water

78,480 17,920 9,380 12,020
Tmt. Plant
Consump.

Return
Flows

Disposal
To Irrig.

Injection/
Industrial

1,200 8,110 2,600 110

Reported total irrigated acreage and crop distribution in 2011, about 50,880 acres devoted
primarily to truck crops, and the associated applied water requirement, about 96,400 af, are
consistent with the generally constant trend in agricultural land use and water requirements in the
SMVMA over the last decade.  Total irrigated cropland has been generally stable between
48,000 and 52,000 acres, with increased truck crop acreage and a decline in pasture, field, and
citrus acreages.  The associated applied water requirements had also been generally stable, in the
broad range of 80,000 to 120,000 afy, where that range is largely driven by year-to-year weather
conditions.  The sole source of water supply for agricultural irrigation continues to be
groundwater, so groundwater pumping for agricultural purposes was an estimated 96,400 af in
2011.  Importantly, the newly installed climate station on the Santa Maria Valley floor provided
for enhanced estimation of the 2011 agricultural water requirements in the SMVMA.

Recorded municipal water supplies in 2011 were 9,260 af of groundwater and 12,140 af of
imported SWP water to meet a total municipal water requirement of 21,400 af; total municipal
demand in 2011 was consistent with the long-term trend of gradually increasing municipal water
demand apparent over the last decade, although less than the peak historical municipal demand
of 25,600 af in 2007.  Groundwater pumping for municipal water supply in 2011 was one-half
that of a decade ago, when groundwater pumping met the entire municipal water requirement of
approximately 23,000 afy.  Also, during several of the intervening years (1998 through 2006),
groundwater pumping was less than one half the peak amount.  The decrease in municipal
groundwater pumping has resulted from the importation and use of SWP water, which began in
1997.  In 2011, those importations exceeded the minimum annual amount specified in the
Stipulation for the City of Santa Maria; the GSWC used 470 af, also exceeding their specified
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minimum amount, and the City of Guadalupe imported 170 af, or 47 percent of their specified
minimum amount due to operational problems resolved in July 2011.

With regard to provisions in the Stipulation for each of the municipal purveyors in the SMVMA
to have rights to return flows that derive from their respective importations of SWP water, the
existing systems for waste water treatment and disposal are such that only the City of Santa
Maria actually discharges in a manner that supports the 65 percent return flow fraction in the
Stipulation for the City.  Waste water treatment and disposal of waters supplied by GSWC and
the City of Guadalupe are such that they do not support the 45 percent return flow fraction for
either of those purveyors.  Until there is some substantial change in either of their respective
treatment and disposal schemes, the Stipulation provision that entitles recovery of 45 percent of
SWP water to both purveyors should be decreased to a maximum of 20 percent for both GSWC
and Guadalupe.

Despite sedimentation that has now filled the former dead pool storage below the conservation
pool in Twitchell Reservoir, operation of the Reservoir has, overall, continued to provide
conservation of runoff for subsequent release for groundwater recharge in the SMVMA.
Sediment removal work completed at the outlet from Twitchell Reservoir and Dam in 2010
facilitated enhanced groundwater recharge in 2011.  While the total precipitation in 2011 was
essentially average, the nine inches of rain that fell in December 2010 and the early 2011 rainfall
resulted in substantial build-up of storage in Twitchell Reservoir for continual release and
recharge through all months in 2011.  The December 2010 rainfall and early 2011 rainfall
produced above-average streamflow in the Sisquoc River and Orcutt Creek, both of which are
uncontrolled.  With the large amount of Twitchell releases for groundwater recharge, almost
90,000 af or close to double the average amount, along with recharge from the Sisquoc River and
Orcutt Creek, groundwater levels in most portions of the SMVMA increased during 2011.  In
fact, groundwater levels remained within historical fluctuating ranges and did not decline to the
point of beginning to define any type of critical water shortage.

General mineral and nitrate concentrations in the Sisquoc River and Orcutt Creek, the only
streams in the SMVMA for which water quality data were available, were within historical
ranges.  As such, Orcutt Creek quality remained degraded with highly elevated concentrations of
dissolved salts and nitrate.

Finally, the Stipulation delineates four specific criteria that, when all are met in any given year,
define a condition of severe water shortage in the SMVMA; those four criteria are:

- chronic decline in groundwater levels (over period of not less than 5 years);
- groundwater level decline not caused by drought;
- material increase in groundwater use during the five year period; and
- groundwater levels below lowest recorded levels.

While groundwater levels in the SMVMA have gradually declined since about 2000, including
between 2009 and 2010, groundwater levels rose in 2011 remained above lowest recorded levels
in the SMVMA.  Recognizing that generally drier conditions have prevailed over that time,
notably resulting in no releases from Twitchell Reservoir in 2002-2004, 2007, 2009, and 2010,
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the recent gradual decline in groundwater levels is most likely attributable to climatological
conditions.  The total groundwater use in 2011, about 105,650 af, was comparable to use during
the last decade, which has ranged between 90,000 and 135,000 afy.  In summary, conditions in
the SMVMA do not satisfy any of the criteria delineated in the Stipulation to define a severe
water shortage; as a result, it is concluded that there is no severe water shortage in the SMVMA
as of 2011.

5.2 Recommendations

In light of basin conditions related to water requirements and supplies, and related to local water
resources, there are no major needs to change things related to those conditions.  However, there
are a few items that warrant discussion, and they are embedded in these recommendations.  Such
as data not currently being collected impede various aspects of reporting on conditions in the
SMVMA, recommendations regarding collection of those data are included in the monitoring
program prepared for the TMA in 2009 and revised in 2010 (Appendix A of this report).  While
implementation of the entire monitoring program will logically be over a period of time, as
recognized in the monitoring program itself, progress toward implementation will allow
progressively expanded reporting on conditions in the SMVMA in future annual reports.
Examples of continued or expanded monitoring include:

- measurement of groundwater levels on a semi-annual basis in all designated wells;

- groundwater quality sample collection and analysis for inorganic constituents (e.g.,
general minerals and nitrate) on a biennial basis in the designated water quality wells;

- installation of at least one deep monitoring well north of the City of Santa Maria for
inclusion in the monitoring program well networks;

- reactivation of stream gauges, in order of priority: 1) Cuyama River (below
Twitchell) and Santa Maria River (near Guadalupe), 2) Sisquoc River tributaries
(Foxen, La Brea, and Tepusquet Creeks), and 3) Santa Maria River tributaries
(Nipomo and Suey Creeks);

- reporting of stream stage with discharge; and

- collection and analysis of surface water quality samples from Twitchell Reservoir and
streams on a biennial basis.

One key aspect of expanded monitoring is coordination of data collection efforts to facilitate
consistent interpretation of groundwater flow conditions in the vicinity of the boundary between
the SMVMA and the NMMA.  Comments on the initial (2008) annual reports for both
management areas called attention to differing interpretations and associated indications of the
existence or absence of subsurface flow from the SMVMA toward the NMMA.  In response to
the comments, it was recommended to the TMA that a locally expanded network of wells be
developed with an increased frequency (monthly) of groundwater level data collection near that
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boundary, with the intent to maximize the use of currently monitored wells in coordination with
the NMMA TG.

Until such time as these data are available, and as was done in 2009 and 2010, this 2011 annual
report on the SMVMA expanded the interpretation of spring groundwater conditions near the
boundary by developing groundwater level contour maps for early and late spring 2011,
specifically in Figures 2.1-3a, b, d, and e.  The maps show the lowering of static groundwater
levels that occurs in both management areas between early and late spring with the
commencement of the annual irrigation season.  As such, they illustrate the importance of
utilizing only groundwater level data from a focused time period, no longer than one or two
weeks, in the construction of a spring groundwater level contour map covering the area.

Also apparent from the focused spring contour maps are the limitations in existing monitoring
data sets that affect the area of coverage for contouring and, thus, description of groundwater
flow conditions between and within the management areas.  As described in the previous
SMVMA annual reports, spring groundwater level measurements are made in late February or
early March in the SMVMA (by USGS) but not in the NMMA, thus extremely limiting the
ability to contour groundwater levels in the SMVMA to its boundary with the NMMA (Figure
2.1-3a).  In contrast, spring measurements are made in mid-April in the NMMA (by SLODPW)
and in the SMVWCD portion of the SMVMA (by SMVWCD) but not in the southern half of the
SMVMA, thus precluding contouring of groundwater levels to its southern boundary (Figure 2.1-
3b).  While the latter map does describe flow conditions at the management area boundary,
importantly showing no subsurface flow from the SMVMA toward the NMMA, the contouring
is based on a sparse density of wells for a time period in late spring after static groundwater
levels have declined tens of feet in response to area pumping for irrigation.  Further, contouring
efforts still rely on monthly groundwater level data (e.g. February, March, and April) provided
by private entities on the southern Nipomo Mesa (GSWC, The Woodlands, Conoco), from their
own water supply wells because no data were available from the monitoring agencies mentioned
above.

In order to eliminate these data limitations, it is strongly recommended that arrangements be
made between the TMA and a third party agency to conduct additional groundwater monitoring
in an expanded network of wells near the boundary of the two management areas.  At a
minimum, the agency would take measurements in a subset of wells on the adjacent portion of
the NMMA at the spring (and fall) time periods coinciding with monitoring conducted in the
SMVMA.  It is envisioned that the Area Engineer would initially work with the third party to
develop the subset of wells, coordinating with monitoring agencies and the NMMA TG to draw
on area experience and utilize existing well inventories, which likely include such information as
well types or uses, locations, depths and screen completions, reference point locations and
elevations, owners and access, and historical water level and/or quality data.  Further, it is
anticipated that the TMA would provide support in agency coordination, in particular with the
third party agency, to facilitate implementation of the expanded monitoring work.

Of note in fall 2011, an expanded network of wells was measured for water levels, providing
essentially the same areal coverage and density of data for the fall period as is typical for the
spring period.  This provided improved coverage of the SMVMA for the fall contour maps of
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shallow and deep groundwater levels, and it is recommended that a similar effort be made for
expanded fall measurements each year.  Related to this, some progress was made by the Area
Engineer in assessing the consistency in well reference points, measuring points, ground surface
elevations, and vertical data (NGVD29 vs. NAVD88) utilized by the various measuring and
reporting agencies and water purveyors for wells and water level data, in particular in the Oso
Flaco and southern Nipomo Mesa areas, toward the goal of providing consistent and accurate
groundwater elevation data and contour maps.

Regarding the existing monitoring program for the SMVMA, it is recommended that the
groundwater and surface water monitoring components continue to be updated in 2011 by the
Area Engineer.  The update would include assessing the current availability of network wells for
groundwater level and quality monitoring and of locations suitable for reestablishment of
network stream gauges.  Completion of the well network assessment would then facilitate
planning to implement a groundwater quality monitoring program in the SMVMA.  Assessment
work would be in coordination with USGS and Santa Barbara County Water Agency staff
currently or previously tasked with water resource monitoring activities in the Valley.

Additional points not otherwise included in the monitoring program but useful in future analysis
and reporting on the SMVMA include:

- surveying of wellhead reference point elevations at all wells utilized for groundwater
level monitoring; and

- definition of municipal water supply well locations (GSWC, Guadalupe) and well
completion information (GSWC), for wells with historical groundwater level, quality,
and pumpage data.

Beyond components of the overall monitoring program, the most notable recommendation for
additional investigation is that the City of Santa Maria continue with its efforts to secure
additional SWP entitlement, certainly depending on consideration of future options for intra-
basin water transfer with Nipomo Mesa but in a timely manner consistent with any progress as it
occurs in its Water Sales Agreement with the Nipomo CSD.  The recommended investigation
would facilitate the City’s compliance with the provisions of the Stipulation regarding
importation and use of SWP water in the SMVMA if the Water Sales Agreement becomes
operational.  Santa Maria should then complete its analysis of the availability of surplus water in
the SMVMA (surplus to all the needs in the SMVMA), logically from the additional SWP
entitlement, whereby some can be exported beyond the SMVMA.  Coincident with the
preceding, Santa Maria should also complete its analysis of the sources, pumping locations, and
potential impacts of additional groundwater pumping, if any, that would be exported beyond the
SMVMA.

Finally, it is recommended that parties in the SMVMA potentially affected by implementation of
the instream fisheries study recommendations, such as the City of Santa Maria, GSWC, the
Cityof Guadalupe, and the SMVWCD, solicit legal opinion or clarification of whether any
compelling basis exists for implementing said recommendations, which would result in
permanent reductions in groundwater basin recharge.  Related to this, resolution should be made
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of any conflict existing between the study recommended diversion of Twitchell Reservoir water
for fisheries in the Santa Maria and Sisquoc Rivers and the 2005 Stipulation developed from the
basin adjudication.  It is recommended that some estimation made of the potential impacts to
groundwater levels and quality in the basin from implementation of the study recommendations.
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I. INTRODUCTION

The terms and conditions of a Stipulation in the Santa Maria Valley Groundwater Basin
Litigation passed down by the Superior Court of the State of California, County of Santa
Clara, on June 30, 2005, are intended to “impose a physical solution establishing a legal
and practical means for ensuring the Basin’s long-term sustainability.”  Under the
Stipulation, the groundwater, imported and developed water, and storage space of the
Basin are to be managed in three management areas, including one for the Santa Maria
Valley (SMVMA) (Figure 1).  The management area is approximately 175 square miles
in size encompassing the Santa Maria and Sisquoc Valleys, extending north to the
Nipomo Mesa, east to the cliffs above the Santa Maria River and terraces along the
Sisquoc River, south to the Casmalia and Solomon Hills, and west to the coast.

According to the Stipulation, a monitoring program is to be established for each of the
three management areas to collect and analyze data regarding water supply and demand
such that the following objectives are met:

1) assessment of groundwater conditions, both levels and quality;
2) determination of land use, water requirements, and water supply; and
3) accounting of amounts and methods of disposition of water utilized.

This monitoring program has been prepared to meet these objectives in the SMVMA.
Also in accordance with the Stipulation, it is expected that the monitoring results will be
utilized for preparation of annual reports on the SMVMA, including an assessment of
whether conditions of severe water shortage are present.  The monitoring program for the
SMVMA, with minor revisions from October 2008, is described by individual element in
the following section.

Among other components, the monitoring program includes networks of historically
monitored wells, stream gauges, and climatic stations.  These monitoring points were
selected based on publicly available information about their locations, characteristics, and
historical data records with the intent of continuing those records as much as possible.  It
is recognized that, as implementation of the program proceeds, the inclusion of some
network wells may be determined to be impractical or impossible due to problems of
access or abandonment.  Further, the reestablishment of inactive (or installation of new)
wells, stream gauges and climatic stations will depend on interagency coordination,
permitting procedures, and budgetary constraints.  Thus, it is anticipated that the overall
monitoring program will be incrementally implemented as practicalities like those
mentioned above dictate.  Similarly, it is expected that, with time, the program will
undergo modification in response to various factors (e.g. replacing network wells
abandoned in the future, revising well classifications by aquifer depth zone), while
maintaining the overall goal of facilitating interpretation and reporting on water
requirements, water supplies, and the state of groundwater conditions in the SMVMA.
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II. MONITORING PROGRAM

As a basis for designing the monitoring program, all pertinent historical data on the
geology and water resources of the SMVMA were updated and compiled into a
Geographic Information System (GIS).  The data include the following:

 well location, reference point elevation (RPE), depth, and construction information;
 surface water gauge locations and characteristics;
 precipitation gauge and climate station locations and characteristics;
 groundwater levels and quality;
 Twitchell Reservoir releases, stream discharge and quality;
 precipitation and reference evapotranspiration (ETo) records;
 topographic, cultural, soils, and land use maps;
 geologic map and geologic structure contours;
 water purveyor wellfield areas;
 wastewater treatment plant (WWTP) locations.

The GIS was first utilized to define aquifer depth zones for groundwater monitoring
purposes.  In the central and major portion of the SMVMA, there is a shallow zone
comprised of the Quaternary Alluvium, Orcutt formation, and uppermost Paso Robles
formation and a deep zone comprised of the remaining Paso Robles formation and
Careaga Sand.  In the eastern portion of the SMVMA where these formations are much
thinner and comprised of coarser materials, particularly in the Sisquoc Valley, the aquifer
system is essentially uniform without distinct aquifer depth zones.  In the coastal area
where the surficial deposits (upper members of Quaternary Alluvium and Orcutt
formation) are extremely fine-grained, the underlying formations (lower members of
Quaternary Alluvium and Orcutt formation, Paso Robles formation, and Careaga Sand)
comprise a confined aquifer.

The GIS was then used to classify a majority of wells into the shallow or deep aquifer
zones based on well depth and completion information, although a number of wells could
not be classified because this information is either unavailable or indicates completion
across both the shallow and deep zones.  An evaluation was made of the distribution of
wells across the SMVMA completed in each depth zone.  Wells actively or historically
monitored for water levels and quality by the U.S. Geological Survey (USGS) and its
cooperating local agencies1 (Agencies) were identified, and an evaluation was made of
the adequacy of coverage of the SMVMA to meet the objective in the Stipulation of
assessing groundwater conditions.

It was determined that the wells actively monitored by the Agencies for groundwater
levels provide extensive but somewhat incomplete coverage of the SMVMA, with areas

1  Cooperating local agencies include Santa Barbara County, San Luis Obispo County, and the Santa Maria
Valley Water Conservation District (SMVWCD).
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left unmonitored in both aquifer zones.  Based on this assessment, the groundwater
monitoring program for the SMVMA was designed to first incorporate all of the actively
monitored wells (denoted herein as “active wells”).  Thus, those wells will continue to be
monitored for water levels by the Agencies with the resulting data used toward assessing
groundwater conditions in the SMVMA.

Secondly, in order to fill the gaps in coverage around the active wells, the groundwater
monitoring program includes a number of additional wells historically monitored by the
Agencies that are no longer monitored (denoted herein as “inactive wells”, but intended
to be actively monitored as part of this program).  Thus, water level monitoring in these
wells will need to be restarted in collaboration with the Agencies.  This will provide the
additional benefit of bringing forward the historical water level records of the inactive
wells, some of which begin in the 1920s.

Regarding the active and inactive wells, those that could not be classified by aquifer
depth zone (noted as “unclassified wells”) are nonetheless included in the monitoring
program because they contribute to completing well coverage of the SMVMA.  The main
revision to the October 2008 monitoring program is classification of previously
unclassified wells based on additional well information, water level, and water quality
data collected since the monitoring program was implemented.

Third, the groundwater monitoring program includes new monitoring wells to be installed
in both the shallow and deep aquifer zones in an area north of downtown Santa Maria to
fill a gap in coverage by existing wells.  Arrangements will need to be made for the well
installations, and monitoring will need to be implemented in collaboration with the
Agencies.

This groundwater monitoring program designates a subset of wells for the purpose of
monitoring groundwater quality, with well selection based on evaluation of well depths,
completion information, and historical water level and quality data.  It was determined
that, of those wells actively monitored for groundwater levels, very few are actively
monitored for groundwater quality.  The subset of groundwater quality wells under this
monitoring program incorporates the few active water quality wells, which will continue
to be monitored by the Agencies.  In addition, the subset includes wells historically (but
no longer) monitored for water quality and wells historically monitored for water levels
(but never for water quality) by the Agencies.  Thus, water quality monitoring in these
wells will need to be restarted or implemented in collaboration with the Agencies.
Lastly, in order to fill a gap in coverage by existing wells, the new monitoring well to be
installed in the deep aquifer zone north of downtown Santa Maria is included in the
subset of groundwater quality wells.

Thus, the groundwater monitoring program designates two well networks, one each for
the shallow and deep aquifer zones, primarily comprised of wells that are actively
monitored.  The networks include additional wells that are currently inactive (monitoring
to be restarted) and some new wells (installation and monitoring to be implemented).  All
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network wells are to be monitored for groundwater levels, with a subset of those wells to
be monitored for groundwater quality, as described in detail in the subsection below.

Another use of the GIS was for the evaluation of actively and historically monitored
surface water and climatic gauges by their location and period of record, specifically for
Twitchell Reservoir releases, stream discharge, precipitation, and reference
evapotranspiration (ETo) data, in order to assess adequacy of coverage in the SMVMA to
meet monitoring objectives in the Stipulation.  In this case, it was determined that the
actively monitored gauges provide a substantial but incomplete accounting of surface
water resources in the SMVMA, with several streams no longer monitored and the Valley
floor without any climatic gauges.  The SMVMA monitoring program was designed to
incorporate the active gauges and reestablish inactive gauges to provide a comprehensive
record of surface water and climatic data.  A revision to the October 2008 monitoring
program is the addition of a surface water sampling point on Green Canyon drainage,
currently monitored for flow and quality.

A description of the groundwater, surface water, and climatic monitoring included in the
SMVMA monitoring program is provided in the following subsection.  Three monitoring
program elements designate the data collection to be conducted across the area including
1) hydrologic data with which groundwater conditions, surface water conditions, and
agricultural water requirements may be assessed, 2) water requirements and supply data
for agricultural irrigation and municipal use; and 3) water disposition data for agricultural
and municipal land uses.

2.1 Hydrologic Data

Hydrologic data include groundwater levels and quality from two well networks, one
each for the shallow and deep aquifer zones.  Also to be collected are data on Twitchell
Reservoir releases and stream stage, discharge, and quality, from a designated set of
surface water monitoring locations.  The data also include precipitation and ETo data,
which will be used to estimate agricultural water use in the SMVMA.

2.1.1 Groundwater Levels and Quality

Well Networks

Evaluation of historical groundwater level and quality data from the SMVMA indicates
that groundwater conditions differ across the area and with depth; accordingly and as
described above, the groundwater monitoring program designates both shallow and deep
well networks. The monitoring networks include along the coast three sets of existing
grouped monitoring wells that are completed at varying depths for the purpose of
detecting conditions of saltwater intrusion.  However, the networks lack coverage inland
in an area north of downtown Santa Maria adjacent to the Santa Maria River,
necessitating the installation of at least one shallow and one deep well.
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The monitoring networks are primarily comprised of wells actively monitored by the
USGS and cooperating agencies (Agencies).  The networks include additional wells that
are currently inactive (monitoring to be restarted) and some new wells (installation and
monitoring to be implemented).  The shallow well network consists of 68 wells for
groundwater level monitoring with a subset of 37 wells for water quality monitoring
(Table 1a and Figure 2a), including one new well to be installed north of Santa Maria and
monitored for shallow groundwater levels.  The deep well network consists of 52 wells
for water level monitoring with a subset of 38 water quality wells (Table 1b and Figure
2b), including one new well to be monitored for groundwater levels and quality in the
deep zone.  In addition, 29 unclassified wells are included for groundwater level
monitoring with a subset of 4 water quality wells (Table 1c); they are shown on both the
shallow and deep well network maps (see Figures 2a/2b) to illustrate the areal
distribution of network wells across the SMVMA.

To augment the monitoring program results, data from water supply well monitoring
conducted by the Cities of Santa Maria and Guadalupe and by the Golden State Water
Company to meet California Dept. of Health Services requirements will be compiled.
Likewise, data from sanitation facility well monitoring conducted under their respective
permit conditions will augment the monitoring program results.  Finally, data collected
from wells in the Nipomo Mesa Management Area (NMMA) monitoring program (not
part of the SMVMA well networks) will be compiled in order to assess groundwater
conditions in the area along the northern boundary of the SMVMA.

Overall, the groundwater monitoring networks for the SMVMA include:

 149 wells for water levels (68 shallow, 52 deep, 29 unclassified), of which:

 91 of the 149 wells are active (42 shallow, 28 deep, 21 unclassified) and will continue
to be monitored for water levels by the Agencies,

 56 wells are inactive (25 shallow, 23 deep, 8 unclassified) and will need to have water
level monitoring restarted in collaboration with the Agencies,

 2 wells are new (1 shallow and 1 deep) and will need to have arrangements made for
their installation and water level monitoring implemented in collaboration with the
Agencies, and

 79 of the 149 wells are also for water quality (37 shallow, 38 deep, 4 unclassified),
 of which:
 14 wells are active (4 shallow, 9 deep, 1 unclassified), and will continue to be

monitored for water quality by the Agencies,
 34 wells are inactive (17 shallow, 14 deep, 3 unclassified), and will need to have

water quality monitoring restarted in collaboration with the Agencies,
 30 wells not monitored (16 shallow, 14 deep), and will need to have water quality

monitoring implemented in collaboration with the Agencies,
 1 well is new (deep) and will need to have water quality monitoring implemented in

collaboration with the Agencies.
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The areal coverage of wells for groundwater levels and quality is comparable to previous
groundwater resources investigations periodically conducted by the USGS.  The
groundwater monitoring networks are comprehensive and conservative in that they
provide areal coverage of the SMVMA in two depth zones, including focused monitoring
for potential saltwater intrusion along the coast.  Upon implementation of the
groundwater monitoring program and analysis of the initial groundwater level and quality
results, an assessment will be made of whether the well network requires modification,
e.g., more or less wells, while ensuring the monitoring objectives of the Stipulation are
met.

Monitoring Specifications

Under the monitoring program, groundwater level measurements in each network well
will be made from an established wellhead reference point to an accuracy of 0.01 foot.
Groundwater quality monitoring will include general mineral constituents to facilitate
description of the general groundwater chemistry throughout the SMVMA.  In addition,
specific inorganic constituents are included to assess effects of historical and current land
uses and groundwater quality relative to potential saltwater intrusion along the coast.  The
initial monitoring constituents for both the shallow and deep well networks are:

General Minerals (including Total Dissolved Solids (TDS), Electrical Conductivity (EC),
pH, sodium (Na), calcium (Ca), magnesium (Mg), potassium (K), chloride (Cl),
sulfate (SO4), and bicarbonate (HCO3)

Nitrate as Nitrate (NO3-NO3)
Bromide (Br)

All sample collection, preservation, and transport will be according to accepted EPA
protocol.  Sample analyses are to be conducted by laboratories certified by the State of
California utilizing standard EPA methodologies.  Analyses for NO3-NO3 and Br are to
achieve minimum reporting limits of 0.10 mg/l.

The great majority of existing wells in the SMVMA have reported reference point
elevations (RPEs) that appear to have been derived from USGS 7-1/2’ topographic
quadrangles, with variable levels of accuracy.  Therefore, a wellhead survey will need to
be conducted establishing the RPE for each network well to an accuracy of less than one
foot, preferably to 0.01 foot, in order to allow accurate assessment of groundwater
conditions throughout the SMVMA.  The wellhead survey would most easily be
completed using survey-grade global positioning system (GPS) equipment.  Upon
evaluation of the initial monitoring results, an assessment will be made regarding the
need to verify RPEs or modify the set of water quality constituents and/or reporting
limits.
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Monitoring Frequency

Historical groundwater level data from the SMVMA indicate that water levels typically
peak between January and April and decline to the seasonal low between July and
October.  Accordingly, the initial frequency of groundwater level monitoring is
semiannually during the spring and fall, as has typically been the practice of the USGS
and some cooperating agencies.

Review of historical groundwater quality data indicates that some quality constituents,
such as sulfate, nitrate, and associated TDS and EC values, can change substantially over
two to three years.  As a result, the initial frequency of groundwater quality sampling is
every two years, and preferably during the summer to allow any necessary followup
sampling.  Coastal monitoring wells will be sampled twice annually, during spring and
fall, to evaluate seasonal water quality changes with the seasonal fluctuation in Valley
groundwater levels.

The annual groundwater level and quality monitoring results from purveyors and
sanitation facility wells will be compiled with the results from the SMVMA monitoring
program, at which time an assessment will be made regarding the need for additional
monitoring of selected purveyor/facility wells.  Regarding the SMVMA well network,
following evaluation of the initial groundwater level and quality results, an assessment
will be made whether monitoring frequencies need to be modified.

Data Sources, Agency Coordination, and Plan Implementation

Implementation of the groundwater monitoring program will necessitate completing
several tasks augmenting the groundwater monitoring currently conducted by the
Agencies.  It is recommended that program implementation proceed through the
following tasks in order:

1) Coordination with the Agencies (primarily the USGS) and landowners to assess site
conditions at each designated program well, including field determinations of well and
wellhead conditions and access (as needed), with the objective of establishing final well
networks (shallow and deep) for the ongoing measurement of water levels and collection
of water quality samples;

2) Installation of monitoring wells in those areas lacking coverage by the established
networks;

3) Coordination with the Agencies and landowners to make arrangements for conducting
groundwater level and quality monitoring, per the monitoring program, on an ongoing
basis; and

4) Completion of a wellhead survey to record the reference point elevation and ground
surface elevation at each network well.
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On an annual basis, the designated groundwater monitoring activities for the SMVMA
will need to be coordinated with the USGS and cooperating agencies to confirm their
continued monitoring of network wells.  During each year, groundwater level and quality
data from the Agencies will be compiled with the SMVMA dataset, and an assessment
will be made of the remaining data needs to fulfill the groundwater monitoring program.
The annual agency coordination, planning of monitoring activities, data collection, and
data compilation will be jointly conducted by LSCE and the TMA.

2.1.2 Surface Water Storage, Discharge, Stage, and Quality

Monitoring Locations

Twitchell Reservoir stage, storage, and surface water releases are recorded on a daily
basis.  Also, four stream gauges in the SMVMA currently provide average daily
discharge data, specifically two on the Sisquoc River (“near Sisquoc” and “near Garey”),
one on the Santa Maria River (“at Suey Crossing near Santa Maria”), and one on Orcutt
Creek (“near Orcutt”).  Together, the reservoir release data and current stream gauge
measurements account for the primary components of streamflow into the Santa Maria
Valley (Figure 3).

Additional data are needed for the main streams associated with the Santa Maria Valley
for the purpose of assessing surface water resources and stream/aquifer interactions in the
SMVMA.  The main component of streamflow into the Santa Maria Valley is not
measured, specifically from the Cuyama River (inactive gauge), and streamflow from the
Santa Maria Valley cannot be accounted because the gauge located on the Santa Maria
River at Guadalupe is inactive.  Further, for all streams in the SMVMA, stage
measurements are not reported and water quality monitoring is limited to the Sisquoc
River (“near Sisquoc”) and Orcutt Creek (“near Orcutt”).  A sampling point on Green
Canyon provides information on the flow and quality of drainage in the western Valley.

Accordingly, the surface water monitoring program specifies that reservoir stage, storage,
and releases from the Twitchell Project continue to be recorded on a daily basis.  The
program also designates a set of stream gauges on the Sisquoc, Cuyama, and Santa Maria
Rivers and Orcutt Creek for the determination of average daily stage and discharge (see
Figure 3).  Gauge locations will serve as water quality sampling points.  Additional water
quality sampling points (without gauge) are the current Green Canyon point and a new
one to be located on Oso Flaco Creek.

The main surface water monitoring locations for the SMVMA include:

 Twitchell Project, which will continue to be monitored for reservoir stage, storage,
and releases (with water quality monitoring to be implemented) by the SMVWCD;

 6 stream gauges, of which:
 2 gauges will continue to be monitored for stream discharge and quality
 by the USGS:
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“Sisquoc River near Sisquoc”
“Orcutt Creek near Orcutt”

  2 gauges will continue to be monitored for stream discharge by the USGS
  (with water quality monitoring to be implemented in collaboration with the
  USGS):

“Sisquoc River near Garey”
“Santa Maria River at Suey Crossing near Santa Maria”

  2 gauges for which stream discharge and water quality monitoring will need to be
  reestablished in collaboration with the USGS:

“Cuyama River below Twitchell”
“Santa Maria River at Guadalupe”; and

 Green Canyon, for which flow and quality monitoring will continue, and Oso Flaco
Creek, for which water quality monitoring will need to be implemented in
collaboration with the USGS.

The inactive gauges on the Cuyama River (“below Twitchell) and Santa Maria River (“at
Guadalupe”) need to be reestablished, and rating curves relating stage measurements to
discharge need to be redeveloped.  If possible, it would be preferable to establish an
alternate location for the Cuyama River gauge closer to its confluence with the Sisquoc
River.  At the present time, streamflow entering the Santa Maria Valley from the Cuyama
River can be estimated from Twitchell Project release data (streamflow losses occur on
the Cuyama River between Twitchell Dam and its confluence with the Sisquoc River).
Streamflow data from the former Cuyama River gauge facilitated better estimation of
streamflow entering the Valley but did not preclude estimation errors.

Operation of the Santa Maria River gauge at Suey Crossing, located in the primary
recharge area of the River, will need evaluation.  Currently, stream discharge data are
reported only sporadically; it appears that stage data have been collected but not yet
converted to discharge pending development by the USGS of appropriate rating curves.
However, data collection may be being compromised by technical problems with the
gauge, in which case timely resolution of the problems or consideration of an alternate
gauge location in this reach of the River would be necessary.

It should be noted that, in order to provide for the most complete assessment of surface
water resources of the SMVMA, data would also be needed for its tributary streams.
Streamflows into the Sisquoc Valley from La Brea Ck, Tepusquet Ck, and Foxen Canyon
cannot be accounted because their respective gauges are inactive.  Also, streamflows into
the Santa Maria Valley from Nipomo and Suey Creeks have not been monitored (see
Figure 3).  Thus, stream gauges for the determination of average daily stage and
discharge would need to be reestablished for La Brea, Tepusquet, and Foxen Canyon
Creeks and installed on Nipomo and Suey Creeks in collaboration with the USGS.

To augment the surface water monitoring program results, water quality data from stream
studies periodically conducted by the Central Coast Regional Water Quality Control
Board and from sanitation facility monitoring will be compiled.
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Monitoring Specifications

For the Twitchell Project, reservoir stage will need to be related to storage volume.  For
all stream gauges, stage measurements will need to be reported relative to some known
elevation datum.  Under the monitoring program, initial surface water quality analyses to
be performed are for the same general mineral and specific inorganic constituents as for
groundwater.  Reservoir and stream sample collection will be according to accepted
protocol; sample preservation, transport, analyses, and reporting limits will be according
to groundwater quality monitoring specifications.

Monitoring Frequency

For the Twitchell Project, daily releases and reservoir stage are to be recorded.  For all
streams, gauge operations will provide average daily stream stage and discharge data.
Water quality monitoring will be conducted on a semi-annual basis during the period of
maximum winter/spring runoff and minimum summer flows to evaluate changes in
surface water quality with fluctuations in stream discharge.

Data Sources, Agency Coordination, and Plan Implementation

Implementation of the surface water monitoring program will necessitate completing
several tasks augmenting the stream monitoring currently conducted by the USGS.  It is
recommended that program implementation proceed through the following tasks in order:

1) Coordination with the USGS to assess site suitability for stream gauges on the Cuyama
River (“below Twitchell”) and Santa Maria River (“at Guadalupe”), with the objective of
establishing the locations and specifications for gauge installation to conduct ongoing
measurement of stream stage, discharge, and quality;

2) Coordination with the USGS to install stream gauges and develop rating curves for the
Cuyama River (“below Twitchell”) and Santa Maria River (“at Guadalupe”) locations;

3) Coordination with the Agencies to make arrangements for conducting surface water
monitoring, per the monitoring program, on an ongoing basis on the designated streams
(USGS) and Twitchell Reservoir (SMVWCD);

4) Coordination with the USGS to assess site suitability for stream gauges on the
tributaries La Brea, Tepusquet, Foxen Canyon, Suey, and Nipomo Creeks, with the
objective of establishing the locations and specifications for gauge installation to conduct
ongoing measurement of stream stage, discharge, and quality;

5) Coordination with the USGS to install stream gauges and develop rating curves for the
La Brea, Tepusquet, Foxen Canyon, Suey, and Nipomo Creeks locations; and
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6) Coordination with the Agencies to make arrangements for conducting surface water
monitoring, per the monitoring program, on an ongoing basis on the designated streams
and tributaries (USGS) and Twitchell Reservoir (SMVWCD).

On an annual basis, the designated surface water monitoring activities for the SMVMA
will need to be coordinated with the USGS to confirm their continued operation of each
monitoring program gauge.  During each year, Twitchell Project data from the
SMVWCD will be compiled with stream stage, discharge, and water quality data from
the USGS.  Annual agency coordination, planning of monitoring activities, data
collection, and data compilation will be jointly conducted by LSCE and the TMA.

2.1.3 Precipitation and Reference Evapotranspiration (ETo)

Monitoring Locations

There currently are three active NCDC2 precipitation gauges in the SMVMA providing
long-term daily precipitation data through the present, specifically at Guadalupe, the
Santa Maria airport (formerly downtown), and Garey.  In addition, daily precipitation is
recorded at four locations around the SMVMA, at the Twitchell Dam (by the SMVWCD)
and three active CIMIS3 climate stations on the Santa Maria Valley floor, near Sisquoc,
and on the southern Nipomo Mesa.  Daily ETo data are also currently recorded by these
three CIMIS climate stations (see Figure 3).

Accordingly, the monitoring program designates the set of four active precipitation
gauges (NCDC and Twitchell) and three active CIMIS climate stations for the
determination of daily precipitation and ETo (see Figure 3).

The climatic monitoring stations include:

 Four precipitation gauges, which will continue to be monitored by current operators:
  Twitchell Dam (SMVWCD)
  Guadalupe (NCDC)
  Santa Maria Airport (NCDC)
  Garey (NCDC)

 Three climate stations for precipitation and ETo, which will continue to be monitored
by California DWR:

  ‘Santa Maria II’
  ‘Sisquoc’
  ‘Nipomo’

2 NCDC: National Climatic Data Center, administered by the National Oceanic and Atmospheric
Administration (NOAA).
3 CIMIS: California Irrigation Management Information System, administered by California Department of
Water Resources (California DWR).



12

Monitoring Specifications and Frequency

Precipitation gauges will continue to collect total daily precipitation data, and climate
stations will report daily ETo values.  Operation of the climate stations will be according
to CIMIS standards to collect all data utilized in the calculation of ETo values (e.g., air
temperature, relative humidity, air speed).

Data Sources, Agency Coordination, and Plan Implementation

On an annual basis, the designated climatic monitoring activities for the SMVMA will
need to be coordinated with the NCDC, California DWR, and SMVWCD to confirm their
continued operation of each gauge/station.  The annual coordination with these agencies
and data compilation will be jointly conducted by LSCE and the TMA.

2.2 Water Requirements and Supply Data

These data include agricultural land use derived from land use surveys as input to the
estimation of applied agricultural water requirements and, thus, groundwater pumping
(sole supply) in the SMVMA.  Data also include municipal and private purveyor records
of water supplies, which include groundwater and imported water that in total equal the
municipal water requirements in the SMVMA.

2.2.1 Agricultural Land Use and Water Requirements

Under the monitoring program, land use surveys of the SMVMA will be conducted on an
annual basis from analysis and field verification of aerial photography.  In the event that
aerial photographs of the SMVMA are unavailable from existing agricultural service
companies, arrangements for the aerial photography work will need to be made.

Survey results will be utilized to determine crop distribution and acreages, which in turn
will be used in conjunction with standard crop coefficient values, ETo and precipitation
data, and Valley-specific irrigation efficiency values to estimate annual applied
agricultural water requirements.  With groundwater serving as the sole source of water
supply for agricultural irrigation in the SMVMA, the estimated applied agricultural water
requirements will be considered equal to the agricultural groundwater pumping in the
SMVMA.

Aerial photography arrangements and analysis, field verification, determination of crop
distribution and acreages, and estimation of agricultural water requirements will be
jointly conducted by LSCE and the TMA.
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2.2.2 Municipal Water Requirements

As part of the monitoring program, records will be compiled of groundwater pumping
and imported water deliveries from the State Water Project, Central Coast Authority
(SWP), to municipal and private water purveyors, including the Cities of Santa Maria and
Guadalupe, and the Golden State Water Company.  All data will be recorded by
subsystem on a monthly basis; groundwater pumping will be by individual water supply
well; and all water transfers within the SMVMA between purveyors are to be noted.
Also included are data on the number of service connections, any estimates of water
usage on a per capita or per connection basis, and historical and current projections of
water demand.

During the first year, purveyors will also provide current service area boundaries and all
available water supply well location, depth, and completion information.  With
groundwater pumping and imported water deliveries as the two sources of water supply
for municipal water use in the SMVMA, their total will be considered equal to the
municipal water requirements in the SMVMA.

During each year, water supply data from the purveyors will be compiled into the
SMVMA dataset.  Annual coordination with purveyors will be jointly conducted by
LSCE and the TMA.

2.2.3 Groundwater Pumping

The estimated groundwater pumping for agricultural irrigation will be summed with the
reported pumping for municipal use in order to calculate total annual groundwater
pumping in the SMVMA.

2.2.4 Imported Water

Imported water data will be obtained to summarize SWP deliveries to municipal and
private water purveyors, specifically the Cities of Santa Maria and Guadalupe and the
Golden State Water Company.  Those data will be summed to calculate total annual
imported water supplies in the SMVMA.

2.3 Water Disposition Data

In order to provide an accounting of amounts and methods of disposition of water utilized
in the SMVMA, several data are to be reported.  These include treated water volumes
processed and disposed at wastewater treatment plants (WWTPs); records of any water
exported from the SMVMA; and estimates of agricultural drainage disposed outside the
SMVMA.  “Disposition” of applied irrigation not consumptively used by crops, e.g.,
return flows to the aquifer system, will also be accounted.
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2.3.1 Treated Water Discharge

Under the monitoring program, records of influent and treated effluent volumes will be
compiled for WWTPs, including the Cities of Santa Maria, Guadalupe, and Laguna
Sanitation District.  All data will initially be recorded on a monthly basis to assess
seasonal variation in the disposition of water (e.g., percentage of water utilized that
becomes WWTP influent; losses during treatment).  Effluent volumes will be recorded by
disposal method and location, including any reuse of recycled water.

These data will be utilized to provide an accounting of municipal water disposed in the
SMVMA.  During each year, water disposal data from the WWTPs will be compiled into
the SMVMA dataset.  Annual coordination with the WWTPs will be jointly conducted by
LSCE and the TMA.

2.3.2 Exported Water

As part of the monitoring program, records will be compiled of any groundwater or
imported (SWP) water that is exported from the SMVMA.  All data will be recorded by
subsystem on a monthly basis and the receiving entities are to be noted.  During each
year, the data acquisition and compilation into the SMVMA dataset will be jointly
conducted by LSCE and the TMA.

2.3.3 Agricultural Drainage and Return Flows

Under the monitoring program, estimation will be made of water drained from
agricultural fields (e.g., by tile drains) for disposal outside of the SMVMA.  Finally,
while not formally “monitored,” the disposition of applied irrigation will include
estimates of the fate of that fraction of water not consumptively used by crops, primarily
as return flow to the aquifer system.
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III. SUMMARY

The monitoring program for the SMVMA includes the collection of hydrologic data,
including: groundwater levels and quality; surface water storage, stream stage, discharge,
and quality; and precipitation and ETo.  The program provides designated shallow and
deep well networks (Tables 1a/b/c and Figures 2a/b) and a surface water and climatic
monitoring network (Figure 3) for collection of these data.  Also specified are water
requirements and supply data to be compiled for agricultural irrigation and municipal use,
the disposal data for municipal water use, data on water exported from the SMVMA, and
estimates of agricultural drainage and return flows.

The monitoring program components and frequencies are summarized as follows:

 groundwater levels: 149 wells (68 shallow, 52 deep, 29 unclassified), of which:
  91 wells are actively monitored (with monitoring to continue),
  56 wells are inactive (with monitoring to be reactivated), and
  2 wells are new (with monitoring to be implemented);
 semiannual frequency.

 groundwater quality: subset of 79 wells (37 shallow, 38 deep, 4 unclassified); of
which:

  14 wells are actively monitored (with monitoring to continue),
  34 wells are inactive (with monitoring to be reactivated),
  30 wells are unmonitored and
  1 well is new (with monitoring to be implemented;
 analyzed for General Minerals (incl. NO3-NO3) and Bromide;
 biennial frequency.

 Twitchell Reservoir: stage, storage, and releases, which are actively monitored
  (with monitoring to continue), and
   quality, which is unmonitored (with monitoring to be implemented);
 stage, storage, and releases monitored daily;
 quality analyzed for General Minerals (incl. NO3-NO3) and Bromide on a
 biennial frequency.

 streams: 6 designated gauges for discharge, stage, and quality, of which:
  2 gauges are actively monitored for discharge and quality (to be continued),
   2 gauges are actively monitored for discharge (to be continued) but not

   monitored for water quality (to be implemented), and
  2 gauges are inactive (discharge and water quality monitoring to be

reestablished);
 discharge and stage monitored daily;
 quality analyzed for General Minerals (incl. NO3-NO3) and Bromide on a
 biennial frequency.
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 stream tributaries: 5 potential gauges for daily discharge and stage, that are inactive
and would need to be reestablished.

 precipitation: 4 active gauges (to be continued);
 daily frequency.

 ETo: 3 active stations (to be continued);
  daily frequency.

 land use; annually.

 municipal water requirements, supplies (groundwater pumping and SWP imported
water), disposal, and exportation; monthly.

 agricultural drainage and return flow; annually.
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Figure 2a
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
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Figure 2b
Well Network for Monitoring Deep Groundwater

Santa Maria Valley Management Area
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Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W06D001S 06D1 USGS A/S
009N032W07A001S 07A1 USGS A/S B
009N032W08N001S 08N1 USGS A/S
009N032W16L001S 16L1 USGS A/S
009N032W17G001S 17G1 USGS A/S B
009N032W22D001S 22D1 USGS A/S
009N032W23K001S 23K1 USGS A/S B
009N033W02A001S 02A1 TBD B
009N033W05B001S 05B1 TBD
009N033W09A001S 09A1 TBD B
009N033W11K001S 11K1 TBD
009N033W15D002S 15D2 TBD
009N033W24L001S 24L1 USGS A/S B
009N034W03A002S 03A2 USGS A/S A B
009N034W04F001S 04F1 TBD
009N034W08H001S 08H1 USGS A/S B
009N034W10J001S 10J1 TBD
009N034W14H001S 14H1 TBD B
010N033W07M001S 07M1 USGS A/S B
010N033W07R001S 07R1 USGS A/S
010N033W07R006S 07R6 USGS A/S
010N033W16N001S 16N1 USGS A/S
010N033W16N002S 16N2 USGS A/S
010N033W18G001S 18G1 SMVWCD & USGS Qtr & S
010N033W19B001S 19B1 SMVWCD & USGS Qtr & S
010N033W20H001S 20H1 USGS A/S A B
010N033W21P001S 21P1 SMVWCD & USGS Qtr & S
010N033W21R001S 21R1 USGS A/S B
010N033W27G001S 27G1 SMVWCD & USGS Qtr & S
010N033W28A001S 28A1 SMVWCD & USGS Qtr & S
010N033W31A001S 31A1 TBD B
010N033W34N001S 34N1 TBD
010N033W35B001S 35B1 USGS A/S B
010N034W06N001S 06N1 SMVWCD & USGS Qtr & S B
010N034W09D001S 09D1 SMVWCD & USGS Qtr & S B
010N034W12D001S 12D1 TBD B
010N034W13C001S 13C1 USGS A/S
010N034W13G001S 13G1 USGS A/S
010N034W13J001S 13J1 USGS A/S
010N034W14E004S 14E4 SMVWCD & USGS Qtr & S A B
010N034W14E005S 14E5 USGS A/S
010N034W20H003S 20H3 SMVWCD & USGS Qtr & S B
010N034W23R002S 23R2 USGS A/S B
010N034W28A002S 28A2 SMVWCD & USGS Qtr & S B
010N034W31F001S 31F1 TBD
010N035W06A001S 06A1 USGS A/S B
010N035W11J001S 11J1 SMVWCD & USGS Qtr & S
010N035W15C001S 15C1 TBD B
010N035W24B001S 24B1 SMVWCD & USGS Qtr & S B
010N035W24Q001S 24Q1 USGS A/S
010N035W27E002S 27E2 TBD B
010N035W27R001S 27R1 TBD
010N035W36M001S 36M1 TBD B

9N/33W

9N/34W

10N/33W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

10N/35W

9N/32W

Table 1a
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 2a)

SHALLOW WELLS

10N/34W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

010N036W02Q007S 02Q7 USGS A/S A B
010N036W12R001S 12R1 TBD B
011N034W29R002S 29R2 SLODPW & USGS A/S B
011N034W30Q001S 30Q1 SMVWCD & USGS Qtr & S B
011N034W33J001S 33J1 SMVWCD & USGS Qtr & S
011N034W34K001S 34K1 TBD B
011N035W19C002S 19C2 TBD B
011N035W25H001S 25H1 TBD
011N035W28F002S 28F2 SLODPW & USGS A/S
011N035W33C003S 33C3 TBD B
011N035W35D004S 35D4 TBD B
011N036W13K002S 13K2 TBD B
011N036W13K003S 13K3 TBD B
011N036W35J006S 35J6 TBD B

Notes on Network Modification:

09N/33W-12R2  removed; classified as deep well

11N/36W-35J5  removed; classified as deep well

09N/32W-6D1  previously unclassified; classified as shallow well (depth unknown; compared to wells of known depth, water levels similar to those from shallow wells)

11N/34W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

11N/35W

11N/36W

Table 1a (continued)
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 2a)

SHALLOW WELLS

10N/36W

10N/33W-18G1  previously unclassified; classified as shallow well (depth = 422'; compared to wells of known depth, water levels similar to those from shallow wells)
10N/35W-11J1  previously unclassified; classified as shallow well (depth = 215'; compared to wells of known depth, water levels similar to those from shallow wells)

11N/35W-28F2  previously not included; classified as shallow well (depth = 48'; water level data recently made available by NMMA Tech Comm.)
11N/34W-33J1  previously not included; classified as shallow well (depth = 149'; water level data recently made available by the USGS)



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N033W02A007S 02A7 SMVWCD & USGS Qtr & S A B
009N033W02F001S 02F1 TBD
009N033W05A001S 05A1 USGS A/S
009N033W06G001S 06G1 USGS A/S B
009N033W08P001S 08P1 TBD
009N033W12R002S 12R2 SMVWCD & USGS Qtr & S
009N033W18R001S 18R1 TBD B
009N034W03F001S 03F1 USGS A/S B
009N034W04N001S 04N1 TBD
009N034W09R001S 09R1 USGS A/S B
009N034W13B006S 13B6 TBD B
010N033W19K001S 19K1 USGS A/S B
010N033W30G001S 30G1 SMVWCD & USGS Qtr & S A B
010N034W07E004S 07E4 TBD B
010N034W12P002S 12P2 TBD B
010N034W13H001S 13H1 USGS A/S
010N034W14D001S 14D1 TBD
010N034W16K001S 16K1 TBD B
010N034W24K001S 24K1 SMVWCD & USGS Qtr & S
010N034W24K003S 24K3 SMVWCD & USGS Qtr & S B
010N034W31J001S 31J1 TBD B
010N034W34G002S 34G2 SMVWCD & USGS Qtr & S
010N035W07F001S 07F1 TBD B
010N035W09F001S 09F1 USGS A/S
010N035W11E004S 11E4 SMVWCD & USGS Qtr & S B
010N035W18F002S 18F2 USGS A/S
010N035W18R001S 18R1 TBD B
010N035W21B001S 21B1 SMVWCD & USGS Qtr & S B
010N035W25F001S 25F1 TBD
010N035W35J002S 35J2 USGS A/S B
010N036W02Q001S 02Q1 USGS A/S A B
010N036W02Q002S 02Q2 TBD B
010N036W02Q003S 02Q3 USGS A/S A B
010N036W02Q004S 02Q4 USGS A/S A B
010N036W02Q005S 02Q5 TBD B
010N036W02Q006S 02Q6 TBD B
010N036W12P001S 12P1 USGS A/S B
010N036W13R002S 13R2 TBD B
011N035W19E002S 19E2 TBD B
011N035W20E001S 20E1 SMVWCD & USGS Qtr & S
011N035W25F003S 25F3 SMVWCD & USGS Qtr & S B
011N035W26K002S 26K2 TBD B
011N035W28M001S 28M1 SMVWCD & USGS Qtr & S
011N035W29R001S 29R1 TBD B
011N036W13K004S 13K4 TBD B
011N036W13K005S 13K5 TBD B
011N036W13K006S 13K6 TBD B
011N036W35J002S 35J2 USGS A/S A B
011N036W35J003S 35J3 USGS A/S A B
011N036W35J004S 35J4 USGS A/S A B
011N036W35J005S 35J5 USGS A/S A B

Notes on Network Modification:

11N/35W-25F3  previously unclassified; classified as deep well (depth unknown; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-28M1  previously unclassified; classified as deep well (depth = 376'; compared to wells of known depth, water levels similar to those from deep wells)
11N/36W-35J5  previously classified as shallow well; classified as deep well (depth = 135'; compared to wells of known depth, water levels and quality similar to those from
deep coastal network wells)

09N/33W-12R2  previously classified as shallow well; classified as deep well (depth = 640'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-9F1  previously unclassified; classified as deep well (depth = 240'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-18F2  previously unclassified; classified as deep well (depth = 251'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-21B1  previously unclassified; classified as deep well (depth = 300'; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-20E1  previously unclassified; classified as deep well (depth = 444'; compared to wells of known depth, water levels similar to those from deep wells)

09N/33W-2A7  previously not included; classified as deep well (depth = 512'; water level data recently made available by the USGS)

10N/33W

10N/34W

10N/36W

11N/35W

11N/36W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1b
Well Network for Monitoring Deep Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 2b)

DEEP WELLS

9N/34W

10N/35W

9N/33W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W19A001S 19A1 TBD
009N032W27K002S 27K2 TBD
009N032W29F001S 29F1 TBD
009N032W31F003S 31F3 TBD
009N032W33F001S 33F1 USGS A/S
009N032W33M001S 33M1 USGS A/S
009N032W33M002S 33M2 USGS A/S
009N033W12C001S 12C1 USGS A/S
009N033W14F001S 14F1 TBD
009N033W15N001S 15N1 TBD
009N034W06C001S 06C1 USGS A/S
009N034W15Q001S 15Q1 TBD
010N033W26N001S 26N1 USGS A/S
010N033W28F001S 28F1 USGS A/S
010N033W28F002S 28F2 USGS A/S
010N033W29F001S 29F1 USGS A/S
010N033W30M002S 30M2 USGS A/S
010N033W31Q002S 31Q2 USGS A/S
010N033W34E001S 34E1 USGS A/S
010N034W26H002S 26H2 USGS A/S B
010N034W29N002S 29N2 USGS A/S
010N035W05P002S 05P2 USGS A/S
010N035W06A003S 06A3 USGS A/S
010N035W07E005S 07E5 USGS A/S
010N035W09N002S 09N2 USGS A/S B
010N035W14P001S 14P1 (D3)1 USGS A/S (A) (A)
010N035W23M002S 23M2 USGS A/S

11N/34W 011N034W31H001S 31H1 TBD
11N/35W 011N035W33G001S 33G1 SMVWCD & USGS Qtr & S B

114P1 actively monitored for levels but not quality.  14D3 actively monitored for quality but not levels.

Notes on Network Modification:
09N/32W-6D1  removed; classified as shallow well
10N/33W-18G1  removed; classified as shallow well
10N/35W-9F1  removed; classified as deep well
10N/35W-11J1  removed; classified as shallow well
10N/35W-18F2  removed; classified as deep well
10N/35W-21B1  removed; classified as deep well
11N/35W-20E1  removed; classified as deep well
11N/35W-25F3  removed; classified as deep well
11N/35W-28M1  removed; classified as deep well

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1c
Unclassified Wells for Groundwater Monitoring

Santa Maria Valley Management Area
(shown on Figures 2a and 2b)

UNCLASSIFIED WELLS

10N/34W

10N/35W

9N/32W

9N/33W

9N/34W

10N/33W



Appendix B

2011 Land Use
 Data and Image Inventory



Year Dataset Data Type and Resolution Coverage Area Date Source

2011 NDVI L5 Multi-band raster 30m PR 42/36 January 7, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 January 23, 2011 USGS
NDVI, CIR Composite L5 Multi-band raster 30m PR 42/36 February 8, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 March 28, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 April 29, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 May 31, 2011 USGS
NDVI, CIR Composite L5 Multi-band raster 30m PR 43/36 June 7, 2011 USGS
NDVI L7 Multi-band raster 30m PR 43/36 June 15, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 July 2, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 July 18, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 September 4, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 September 20, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 October 6, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 October 22, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 November 7, 2011 USGS
NAIP Digital Ortho Mosaic Color aerial photo 1m SLO and SB Cty June 2009 USDA/FSA/APFO
NAIP Digital Ortho Mosaic Color aerial photo 1m SLO and SB Cty Summer 2010 USDA/FSA/APFO
SB Cty Pesticide Crop Report Crop Polygon shp SB Cty 2011 SB Cty Ag Co
SLO Cty Pesticide Permitted Crop Crop Polygon shp SLO Cty 2011 SLO Cty Ag Co

CIR - Color Infrared; L5 - Landsat 5; L7 - Landsat 7; NAIP - National Ag Imagery Program; NDVI - Normalized Difference Vegetation Index; PR -
Path/Row; SB Cty - Santa Barbara County; SB Cty Ag Co - Santa Barbara Agricultural Commission; shp - Shapefile; SLO Cty - San Luis Obispo
County; SLO Cty Ag Co - San Luis Obispo County Agriculture Commission; USDA/FSA/APFO - United States Department of Agriculture/Farm Service
Agency/Aerial Photography Field Office; USGS - United States Geological Survey

Appendix B
2011 Landuse Interpretation
Data and Image Inventory

Santa Maria Valley Management Area



Appendix C

Coastal Groundwater Quality
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Appendix D

Historical Return Flows
From Waste Water Treatment Plants



Appendix D
Estimated Historical Return Flows from Wastewater Treatment Plants
Santa Maria Valley Management Area
(all units in afy unless otherwise noted)

Total WWTP EffluentTotal WWTP Influent by PurveyorTotal WWTP InfluentTotal Water Use
GuadalupeGolden State Water CompanySanta Maria

GuadLSDSMInfluentTotal InfluentInfluentInfluentTotal InfluentInfluentInfluent
TotalTotalIrrigationIndustrialBrineTotalto WWTPto WWTPsto WWTPto WWTPto WWTPsto WWTPto WWTP

UseInjection6% Water Use5(Guad)% Water Use4(SM and LSD)(SM)(LSD)% Water Use3(SM and LSD)(LSD)2(SM)GuadLSDSMGuadGSWC1GSWCSMYear
4202,4352,3570787,56660.046731.32,940328.92,61165.38,172958,0774672,7068,4067789,3879,44112,5221997
4202,0271,9490786,72860.046731.32,493335.62,15765.37,235957,1404672,2527,4757787,9608,00111,0851998
4202,3792,3010787,19660.046731.32,879330.92,54865.47,760957,6654672,6437,9967789,1939,26311,8591999
4202,5422,4640787,53260.046732.93,073343.82,73064.08,120958,0254672,8258,3697789,3429,39912,6792000
4202,5832,5050787,86060.046735.03,133358.62,77567.38,470958,3754672,8708,7347788,9509,00912,5942001
4202,3692,2910787,98160.046730.72,893355.42,53764.78,607958,5124672,6328,8687789,4099,46613,3122002
4202,3632,2850788,19760.046733.43,010479.02,53164.68,724958,6294672,6269,1087789,0239,07113,4992003
4492,3222,2440788,60060.049931.52,929443.42,48567.49,207959,1124992,5809,5558329,3029,35613,6502004
4392,0721,9940788,69160.048829.12,559352.02,20768.09,400959,3054882,3029,6578148,8028,84613,8142005
4771,8061,7244788,53960.052925.62,231319.81,91168.19,263959,1685292,0069,4878838,7008,75413,6102006
5741,9351,84116788,44260.063825.52,463408.62,05561.39,066958,9716382,1509,3801,0639,6529,71014,7822007
5702,0441,94312898,56863.563328.82,670493.72,17664.19,121959,0266332,2719,5209979,2559,31114,2352008
5982,0131,91228738,52472.466430.72,661518.92,14263.89,047958,9526642,2379,4719178,6688,72914,1722009
5982,1021,96855797,84975.566436.32,785543.62,24162.28,272958,1776642,3368,7218807,6817,73513,2942010
5892,1252,01440728,10473.965436.32,828562.52,26667.48,537958,4426542,3619,0058857,7947,84412,6652011

Return FlowsEffluent Available for Return Flows
GuadalupeGolden State Water CompanySanta MariaGuadalupeGolden State Water CompanySanta Maria

fromfromfromfromfromEffluentEffluentEffluentEffluentEffluent
% Water UseWWTP% Water Use7TotalWWTPWWTP% Water UseTotalWWTPWWTPfrom WWTPfrom WWTPfrom WWTPfrom WWTPfrom WWTP

(Guad)(LSD)(SM)(LSD)(SM)(Guad)(LSD)(SM)(LSD)(SM)Year
11848.1767471296587,286177,2704202,353296837,2701997
11848.6691389302586,442166,4264201,945302826,4261998
11848.2757459298586,915176,8994202,296298836,8991999
11848.5801492309577,239177,2234202,459309837,2232000
11849.1823500323607,554177,5384202,500323837,5382001
11848.2777457320587,678177,6614202,286320837,6612002
11849.8887456431587,783177,7664202,281431837,7662003
11909.1847448399608,217178,2014492,240399838,2012004
11888.1715398317618,391168,3744391,990317828,3742005
11957.2633345288618,267168,2514771,724288828,2512006
111157.6738371368558,090168,0745741,853368818,0742007
111149.0837393444578,140168,1235701,963444818,1232008
131209.8853386467578,073168,0575981,932467818,0572009
1412011.6894404489557,376167,3605982,022489807,3602010
1311811.7915409506607,614167,5985892,044506817,5982011

Estimated

City of Santa MariaSM
Golden State Water CompanyGSWC
City of GuadalupeGuad
Laguna Sanitation DistrictLSD

1) Excludes Sisquoc system water use (typically 40 - 70 afy) for effluent return flow calculations.
2) Average Influent from Santa Maria to LSD (from LSD staff, April 2010)

65.33) Percentage of SM total water use as total influent to WWTPs =
31.34) Percentage of GSWC water use (excluding Sisquoc System) as total influent to WWTPs =
60.05) Percentage of Guadalupe total water use as influent to WWTP (from Guad staff, April 2009) =
78.16) Average brine amount to injection well for 1997 - 2007; reported amounts for 2008 to present =

7) Percentage of GSWC total water use (including Sisquoc System) as total influent to WWTPs.
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