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CYPRESS LAKES WWTP PROPOSED MODIFICATIONS 
PRELIMINAR ENGINEERING REPORT 

1. INTRODUCTION 

1.1 PURPOSE 

The purpose of this preliminary engineering report is to provide the Florida Department of 
Environmental Protection (FDEP) with a description of the design methodologies used for the 
proposed modifications to the Cypress Lakes Wastewater Treatment Plant (WWTP) in accordance 
with Chapters 62-600 and 62-610 of the Florida Administrative Code (F.A.C). 

The modifications presented in this report are for the up-rating of the Cypress Lakes WWTP from 
0.175 MGD 3-month average daily flow (3MDAF) to 0.190 MGD Three Month Rolling Average 
Daily Flow (3MADF). The modifications include replacement of the existing manual bar screen with 
a new static screen and screenings washing and dewatering system, adaptation of the existing surge 
tank to a grit compartment, upgrading of the existing Equalization Basin, replacement of the 
Equalization Basin Transfer Pumps with new submersible pumps of higher capacity and with 
variable frequency drives, construction of a new flow splitting structure, addition of centrifugal 
blowers to increase the aeration capacity of the existing Aeration Trains, and the addition of positive 
displacement blowers to provide aeration to the Equalization Basin and to the newer Sludge Holding 
Tank. 

Information provided in this report is based on documentation provided by Blair Communities 
Cypress Lakes Utilities, Inc., the Capacity Analysis Report by Gierok Engineering, Inc (January 
2006), the Process Evaluation Technical Memorandum by HDR Engineering, Inc (June, 2006), 
official monthly discharge monitoring reports (DMRs) and plans provided by FDEP (Tampa); and 
actual flow records provided by the Cypress Lakes WWTP. 

1.2 BACKGROUND 

The Cypress Lakes WWTP is located in Polk County, north of the City of Lakeland, FL serving the 
Blair Communities - Cypress Lakes Retirement Community which has aprojected buildout of 1,608 
units. This WWTP provides advanced secondary treatment of wastewater by extended aeration, 
eMuent filtration, and high level disinfection. The treated wastewater effluent from the facility is 
discharged to three (3), off-site storage ponds with capacity of 2.0 MGD each for a total storage 

HDR Engineering, Incf Page 1 



capacity of 6 MGD. The reuse water is pumped &om the off-site ponds into a public access reuse 
irrigation system that serves the community golf course and residential lots of the Cypress Lakes 
Communities. The WWTP is currently permitted for a capacity of 0.175 MGD on a three-month 
average flow (3MADF) basis and is classified as a Type 11, Category 111 Facility in accordance with 
Chapters 62-600 and 62-699 FAC. Currently, the Cypress Lakes WWTP operates under the 
jurisdiction of the FDEP under operating permit FLA013123 issued on January 13,2004 and with 
expiration date of January 12, 2009. Figure 1.1 illustrates the location of the Cypress Lakes 
residential area and the WWTP and Figure 1.2 depicts the Site Plan of the WWTP. 

1.3 SCOPE OF SERVICES 

The Preliminary Engineering Report for the Cypress Lakes WWTP Improvements was prepared to 
meet the regulatory requirements for up-rating the WWTP to meet the flows required for buildout of 
the community wastewater service area. The WWTP Preliminary Engineering Report includes the 
following: 

Includes projections of influent wastewater flow at buildout and establish design parameters 
for the proposed improvements. 
Provides the basis of design of the modifications and improvements of the selected treatment 
units. It also includes design criteria, design standards, and equipment selection necessary to 
support permitting for construction of the wastewater treatment facility improvements as 
required by Rule 62-600.700 and Rule 62-620 FAC. 
Summarize WWTP operation and control strategies for process upsets, and reliability. 
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2. HISTORICAL AND WASTEWATER FLOWS 

2.1 GENERAL 

The Cypress Lakes WWTP is a permanent facility providing advanced secondary treatment with 
effluent filtration and high-level disinfection for the raw domestic wastewater received from the 
Blair Communities - Cypress Lakes Retirement Community. The WWTP is owned and operated by 
Cypress Lakes Utilities, Inc. There are no plans for commercial or industrial development within this 
community and currently the Cypress Lakes WW" does not receive commercial or industrial 
discharges. The population of the retirement community is seasonal withNovember through April as 
the period with higher occupancy; however, it is expected that in the future the population will 
become more permanent year round. The current operating permit for the Cypress Lakes WW" 
issued by the FDEP on January 13,2004 allows for an operating capacity of 0.175 MGD on a 
3MADF basis. The projected 3MADF for the buildout capacity with 1,608 units in Service has been 
estimated to be 0.190 MGD to provide Sutficient treatment capacity at buildout flows. Maximum 
daily flows of 0.285 MGD and peak hour events of 0.665 MGD were estimated basedonthepeaking 

factors determined for this facility as discussed later in this report. 

This section presents the current and projected flows at buildout and the criteria used to determine 
the peaking factors; the wastewater characteristics, and the effluent concentration l i i ts .  

2.2 AVERAGE FLOW REQUIREMENTS 

2.2.1 

Historical monthly average daily flows (MADF) fiom a period of five years (January 2002 through 
December 2006), daily average flows (ADF) &om a 3-year period between October 2003 and 
December 2006, and hourly flows for the year 2006 were obtained h m  the Cypress Lakes WWTP 
DMRs and from the plant's influent flow meter charts, to estimate the future. flows at buildout. A 
summary of the monthly average, maximum, and annual average flows during the analyzed 5-year 
period is presented in Table 2.1. 

CURRENT AND HISTORICAL A ~ G E  FLOWS 

Variation of 3MADFs during the last three years (2004-2006) was minimal ranging from 0.1 18 to 
0.124 MGD 3MADF. Similarly, maximum monthly average flows W F s )  did not show 
significant variation during the same period of time ranging h m  0.145 to 0.152 MGD. 

HDR Engineering, Jnc. Page 5 



TABLE 2.1 HrsToIucAL Mo-Y A' 

Month 
JanuarY 
Febnuuy 
March 
April 

June 
July 
August 
September 
October 
November 
December 
Three Month Rollmg Average Daily Flow 
Max. Monthly Average Flow 
Max. Month 

2003 
0.124 
0.132 
0.138 
0.117 
0.097 
0.098 
0.092 
0.094 
0.094 
0.100 
0.119 
0.116 
0.110 
0.138 
Mar. 

RAGE DAILY FLOWS FROM 2002 TO 2006 

2004 
0.131 
0.147 
0.135 
0.126 
0.099 
0.099 
0.101 
0.104 
0.117 
0.114 
0.122 
0.121 
0.118 
0.147 
Feb. 

2002 
0.118 
0.124 
0.126 
0.109 
0.088 
0.105 
0.112 
0.104 
0.104 
0.104 
0.104 
0.102 
0.108 
0.126 
Mar. 

2005 
0.131 
0.146 
0.150 
0.152 
0.108 
0.118 
0.113 
0.099 
0.103 
0.117 
0.126 
0.121 
0.124 
0.150 
Mar. 

2006 
0.136 
0.145 
0.143 
0.136 
0.109 
0.103 
0.107 
0.100 
0.106 
0.110 
0.134 
0.131 
0.122 
0.145 
Feb 

These pattern suggest that flow increments are affected by new service connections to the sewer 
system rather than by cbanges in water consumption habits from residents. Additionally, the average 
number of residents per unit is not expected to m c m  signiscantly since it is mostly a retjrement 
community. Consequently, the individual wastewater production rate per connected unit was 
assumedto be constant for the historical and projected flows. To calculate this rate for the connected 
units, the 3MADF of 0.124 MGD recorded for year 2005 was selected and divided by the number of 
units connected to the sewer system during this year (1,265). The resulting wastewater production 
rate per unit was 98 gallons per day (gpd) on a 3MADF basis. Thus, the rate used to project the 
buildout flows for design was set at 100 gpd per C O M & ~  unit. 

2.2.2 PRoJEcm, AVERAGE FLOWS 

The projected average flow was calculated based on the wastewater unit production rate of 100 
gpd/uniit It has been projected by the developer of the community that at buildout 1,608 residential 
units, including the common areas, will be connected to the sewer system serviced by the Cypress 
Lakes WWTP. At a rate of 100 gallons per day per unit, it was estimated that a three month average 
daily flow of 0.161 MGD will be entering the plant at buildout. However, because the community 
serviced is seasonal and maximum month average flows occur for a period of approximately six 
months November to April) and to provide d c i e n t  treatment capacity at buildout, it is 
recommended that the modifications to the Cypress Lakes WWTP are designed based on a 3MADF 
of 0.190 MGD. 
HDREngineering,Inc. Page 6 



23 PEAK WASTEWATZRFLOWS 

The maximum day flow WF) peakin% fador was calculated from the three month average daily 
flows between October 2003 and December 2006. Table 2.2 presents a summary of the maximum 
day flow that occurred each month during the analyzed period. 

TABLE 2.2 HIS~RICAL MDFs BETWEEN O ~ B E R  2003 AND DECEMBER 2006 

MDF 
WGD) 
0.166 
0.177 
0.172 

0.132 
0.118 
0.127 

0.146 
0.135 
0.140 
0.137 

- 

- 

I MGD 
I I MDFto MDF to 

3MADF 
RatioPF) 

1.4 
1.5 
1.4 

1.1 
1 .o 
1.1 

1.2 
1.1 
1.2 
1.2 

- 

- 

MDF 

0.170 
0.161 
0.223 
0.156 
0.159 
0.140 
0.144 
0.131 
0.1 19 
0.167 
0.141 
0.150 

WGD) 

June 

August - 
September - 
October 0.113 
November 0.156 
December 0.148 

MDF to 
3MADF 

RatiopF) 
1.4 
1.3 
1.8 
1.3 
1.3 
1.2 
1.2 
1.1 
1 .o 
1.4 
1.2 
1.2 

Month 
MDF 3MADF 

(MGD) Ritio(PF) 

2006 
iMADF = 0.122 
MGD 

MDF 

0.165 
0.181 
0.156 
0.165 
0.140 
0.142 
0.147 
0.116 
0.147 
0.132 
0.149 
0.166 

@!Gx 

MDF to 
SMADF 
Ratio (PF) 

1 A 
1.5 
1.3 
1.3 
1.1 
1.2 
1.2 
1.0 
1.2 
1.1 
1 2 
1.4 

The MDF peaking fnrctors (PF) occurring between the months of October and April during the 
analyzed years range between 1.3 and 1.5. The PF of 1.8 calculated for the maximum day flow of 
March 2004 is atypical. The maximum day flow of 0.223 MGD Occurring that month is an isolated 
event and is we11 above the maximum flows entering the plant during the past 4 years. 

Despite the increment in the 3MADF during the last years, the ratio between the recorded maximum 
day flows and the 3MADF has presentedthe same trends ranging between 1.2 and 1.5. Therefore, a 

peaking factor of 1.5 was selected to calculate the current and buildout MDFs. 

The peak hour flow (PHF) peaking factor was determined h m  hourly flow records from the year 
2006. Hourly flows data for previous years was not available. Table 2.3 presents a summary of the 
highest peak hour flow recorded each month during 2006 and the associated peaking factor. 

HDR Engineerin& Inc. page7 



TAB= 2.3 HlSTORlCAL PHFS DURING THE YEAR 2006 

Month 
JanuarY 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Year I 2006 
3MADF 

PHF (h4GD) 
0362 
0.449 
0.321 
0.295 
0.267 
0.427 
0.319 
0.276 
0.255 
0.239 
0.330 
0.341 

- 
Wastewater connected unit production rate 
Three Month Rolling Average Daily Flow 

( 3 W F )  
Maximum Daily Flow WF) 
Peak Hour Flow (PHF) 

).I22 
PHFs PF 

3.0 
3.7 
2.6 
2.4 
2.2 
3.5 
2.6 
2.3 
2.1 
2.0 
2.7 
2.8 

100 

0.190 
0.285 
0.665 

Most of the PHF peaking factors shown in Table 2.3 are below 3.0. However, to offer a mnservative 
design and to provide enough capacity for peak hour events occurring during filter backwasbing 
periods and other &tenance activities that quire recirculating flow, a PF of 3.5 will be used to 
estimate the current and buildout PHFs. The analyzed data including daily and hourly flows h the 
period studied are shown on Figure 2.1 and Figure 2.2. 

2.4 PROJECI'ED BUILDOUT WASTEWATER Fmws 
Table 2.4 presents a summary of the projected buildout flows used as a basis of design for the 
pmposedmodificationsforthe CypressLakes WWTPimprovemen~. Thepeakingfactorthatwillbe 
haudled by the process units will be discussed later in the report in the section including the 
equalization basis analysis. The values shown in Table 2.4 have been estimated as discussed 
previously in this section. 

TABLE 2.4 PROJEcfeD BUILWUT WASTEWATER FLOWS 

Descriotion I vahe Units 
gallons per connected mil 

MGD 
MGD 
MGD 



i
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i
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2.5 WASTEWATER C ~ ~ R I S T I C S  

Table 2.5 summarizes historical influent and effluent wastewater characteristics fiom data reported 
in the 2005 treatment plant’s Discharge Monitoring Report (DMR). Monthly average, minimum, 

and maximum influent five-day carbonaceous biological oxygen demand (CBOD5) and total 
suspended solids (TSS) are shown as well as effluent CBOD5, TSS, Turbidity, Total Residual 
Chlorine (TRC), and Fecal Coliforms. 

TABLE 2.5 WASTEWATER C H A R A ~ N S T I C S  

* Percentage of the fecal coliom values below detection limits over a 30-day period. 

According to the wastewater effluent concentrations presented in Table 2.5, the Cypress Lakes 
WWTP is performing within the permitted limits with exception of TSS during the month of August. 
Turbidity exceeded the set point limits during the months of March and April. The turbidity values 
exceeding the operating set point could be related to limited capacity of the filters which will be later 
discussed in this report. The maximum TSS sample for May occurred because of a sample error. 
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Diversion of effluent to the reject storage pond for low chlorine occurred only for the dates of 
08/10/05 and 08/23/05. All other low residual data occurred due to either a faulty battery back-up 
system or the residual returned to within acceptable levels prior to the five (5) minute alarm period, 
according to the DMRs for year 2005. 

According to the historical data obtained from the plant’s DMRs, the characteristics of the raw 
wastewater discharges to the Cypress Lakes WWTP correspond to a medium to high strength 
domestic wastewater based on the classification by Metcalf and Eddy, Inc. in “Wastewater 
Engineering: Treatment and Reuse”, Fourth Edition (M&E, 2004). The average influent 
concentration of CBODs and TSS (245 mgK and 229 mg/L respectively) were calculated from the 
monthly average for each parameter reported in the DMRs during a three-year period (November 
2003 to November 2006)..Parameter~ such as the influent Total Kjeldahl Nitrogen (TKN) and Total 
Phosphorus (TP) were assumed to be 40 m a  as N and 12 mgK as P respectively, based on the 
typical values for medium strength domestic wastewater included in the reference above. These 
concentrations were used to verify the capacity of the existing process units and as a base for design. 

HDR Engineering, Inc Page 12 



3. EXISTING TREATMENT PLANT 

3.1 PURPOSE 

The purpose of this section is to provide a detailed summary of the existing processes and equipment 
at the Cypress Lakes WWTP. 

3.2 PERMllTED CAPACITIES AM) EFFLUENT CONCENTRATION LIMITS 

The current operating permit for the Cypress Lakes WWTP issued by the FDEP on January 13,2004 
allows for an operating capacity of 0.175 MGD on a 3MADF basis. This permit will expire on 
January 12,2009. This permit includes land application of the treated effluent for a 0.175 MGD 
twelve-month average daily flow (12MADF) slow-rate public access reuse system @-001). This 
system consists of 3 off-site unlined effluent storage ponds located on the Cypress Lakes Golf 
Course. It should be noted that unlined ponds may allow rapid infiltration to the ground water, 
which may be a concern in the future due to the high concentrations of nitrate in the effluent. 

The reusefland application of the effluent requires that it meets the concentration limits established 
by the FDEP and the United States Environmental Protection Agency (EPA). Such concentration 
limits vary according to the level of treatment of the wastewater facility. The Cypress Lakes WWTP 
is classified as a Type II, Category Ill facility for the secondary treatment of domestic wastewater 
including secondary organic wastewater treatment, advanced effluent filtration, and high level 
disinfection. Table 3.1 summarizes the effluent concentration limits for this type of facility. 

TABLE 3.1 LAND APPLICATION/REUSE SYSTEM EFFLUENT CONCENTRAnON LIMITS 

Parameter 

colifom values below detection limits over a 30-day period. 
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3 3  PROCESS DEWRIFTION 

The Cypress Lakes WWTP is permitted as a 0.175 MGD 3MADF Type II, Category ID, extended air 
domestic wastewater treatment facility. The plant receives the domestic wastewater flows from the 
Blair Communities Development - Cypress Lakes Retirement Community. The projected buildout 
flows discussed in Subsection 2.4 estimate that the plant will receive a 0.190 MGD Three Month 
Rolling Average Daily Flow (3MADF), a maximum daily flow (MDF) of 0.285 MGD, and a peak 
hour flow (F'HF) of 0.665 MGD with an ultimate buildout of 1,608 residences connected to the sewer 
system. As indicated previously, the Cypress Lakes WWTP does not receive any commercial or 
industrial flow and there are no plans for commercial or industrial development. The existing facility 
consists of the processes listed below and illustrated in the Flow Diagram in: 

One (1) manually cleaned bar rack with 1-inch openings. 
One (1) 15,000 gallon aerated surge tank with two (2), 2-inch I-HF' submersible grinder pumps, 
each with a capacity of 100 gpm at 12 ft. TDH. 
Three (3) activated sludge aeration basins with a total combined capacity of 256,000 gallons, 
with diffused aeration. Two (2) aeration basins (Trains 1 and 2) each consists of a single tank 
with a volume of 79,100 gallons and one (1) aeration basin (Train 3) consists of three tanks in 
series, with individual volumes of 28,400 gallons (Tank No. I), 39,600 gallons (Tank 2) and 
32,000 gallons (Tank 3). 
Two (2) 20-HF' centrifugal blowers each with an estimated capacity of 300 c h  at a discharge 
pressure of 4 psig, based on manufacturer's information and equipment curves. These blowers 
provide air to Aeration Train 3, the sludge digesters, and the surge tank through coarse bubble 
diffusers. 
Two (2) 30-HP centrifugal blowers each with an estimated capacity of 450 scfin at a discharge 
pressure of 6 psig, based on manufacturer's information and equipment curves. These blowers 
provide air to the Aeration Trains 1 and 2 through coarse bubble diffusers. 
Three (3) rectangular clarifiers with a total surface area of 708 square feet. Clarifiers 1 and 2 each 
with a side water depth of 11 ft. and clarifier 3 with a side water depth of 10.5 ft. 
Three (3) gravity sand filters. Two (2) of the filters have a surface area of 50 square feet each, 
and one (1) filter has a surface area of 40 square feet, for a total combined surface area of 140 
square feet. 
Two (2) chlorine contact chambers, each with a volume capacity of 2,500 gallons. 
Two (2) 50-HF' effluent reuse pumps, each with a capacity of 900 (gpm) at 175 psi. 
Two (2) aerobic sludge holding tanks with a total combined capacity of 17,200 gallons. 
One (1) substandard effluent reject pond with a total volume of 0.231 MGD. 
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The effluent reject pond receives the effluent of the filtration units and the chlorine contact chambers 
not meeting the turbidity and chlorine residual concentrations stipulated in the plant operating 
protocol. The reject water is pumped from the effluent reject pond back to the head of the plant 
during low flow periods. 

High-level disinfection is achieved by adding sodium hypochlorite solution to the filtered effluent 
and providing sufficient contact time and chlorine to meet the minimum residual requirements for 
public access reuse. 

The sludge in the holding tanks is disposed of by hauling the liquid sludge to an off-site sludge 
processing facility, operated by a third party. 

The following sections of this report will provide descriptions of the existing facilities along with the 
proposed modifications at the Cypress Lakes WWTP. 

L 

3.4 RAW WASTEWATER SCREENING 

The raw wastewater screening facility is a manual bar screen with openings of maximum size 1-inch 
housed in a 2-ft x 2-1/2-ft fabricated, galvanized steel box, located on top of the existing surge tank. 

3.5 FLOW EQUALIZATION BASIN 

The Cypress Lakes Yi" currently operates with a steel surge tank with a volume of 15,000 
gallons. This unit does not operate as an equalization basin as proper dampening ofthe peak flows is 
not achieved by the unit due to its small volume available. According to the operations staff of the 
Cypress Lakes WWTP the capacity of the surge tank is limited during the winter months when high 
flows are received at the plant due to a seasonal increase on the population served. During these 
high-flow periods, the flow may have to be directed to the effluent reject pond in order to avoid 
overflow of the surge tank. 

3.5.1 EOUALIZATION BASIN TRANSFER PUMPS AND AERATION 

The surge tank is equipped with two (2) submersible sewage grinder pumps, each sized for 100 gpm 
at 12 ft TDH. Each pump is furnished with a 1 horsepower (HI') single-phase, 230 VAC motor. The 
size of the discharge piping is 2-inch. These pumps will not provide sufficient pumping capacity at 
the projected buildout flows. 
HDR Engineering, Inc. - Page 15 



4 

Aeration of the surge tank is currently provided by centrifugal blowers. These blowers are primarily 
used to provide air to the Aeration Train 3 and to the two (2) existing sludge holding tanks. At the 
projected buildout flows the air requirements of the process units will increase and additional 
blowers for the equalization basin will be required. In addition, centrifugal blowers are not 
recommended for e q d i t i o n  tank applications due to their inability to properly operate at a wide 
range of liquid levels. In this case, positive displacement blowers are more suitable to provide air 
without compromising performance. 

3.6 AERATION BASINS 

The secondary treatment at the Cypress Lakes WWTP consists of three (3) extended Aeration Trains 
operated in parallel. Aeration Trains 1 and 2, constructed as part of the latest WWTP modification, 
have a capacity of 79,100 gallons each. Each train has its own clarification unit fiom which return 
activated sludge (RAS) is returned to the head of each aeration tank. Aeration Train 3 consists of 
three tanks in series with a combined capacity of 100,000 gallons distributed as follows: the fvst tank 
with capacity of 28,400 gallons, the second tank with capacity of 39,600 gallons, and the third tank 
with a capacity of 32,000 gallon. The clarifier receiving the effluent of the Aeration Train 3 has a 
surface area of 228 e. A RAS pump is located in the clarifier to return the RAS to the first tank 
(Tank No. 1) of Aeration Train 3. The total aeration volume of the three Aeration Trains is 258,200 
gallons. 

The existing capacity of each Aeration Train is sufficient to handle the current and projected buildout 
flows, based on the predictions of the biological model for the Single Stage Activated Sludge process 
developed by The ECES Group, LLC. Table 3.2 presents a summary of the model results. 

TABLE 3.2 CAPACITES OF THE EXTENDED AERATION TRAINS AT 0.121 MGD 3MADF 

1. Hydraulic retention time (HRT). 
2. Solids retention time (SRT) 

~ 
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The high HRT’s and SRT’s at the current flows will provide flexibility to the operation during peak 
flow events at the projected buildout flows without compromising the organic matter removal 
efficiencies. 

3.7 BLOWERS FOR AERATION T M S  

Aeration to the existing Aeration Trains 1 and 2 is provided by two (2), 30-HP centrifugal blowers, 
each with a capacity of 450 scfm at an estimated discharge pressure of 6.0 psig according to the 
manufacturer’s catalog curve. Aeration Train 3 is aerated with two (2), 20 HP centrifugal blowers, 
each with a capacity of 300 scfm at an estimated discharge pressure of 4.0 psig according to the 
manufacturer’s catalog curve. The two (2), 20 HP blowers are also used to supply air to the existing 
surge tank and the two (2) existing sludge holding tanks. 

The capacity of the existing blowers is sufficient to handle average and peak flowsfloads at the 
current ADF of 0.121 MGD and at ADF’s of up to 0.160 MGD. However, Class I Reliability 
operation is not achieved at any of these flows. Class I reliability is required by FDEP Chapter 62- 
610 for non-restricted public access to areas where treated effluent is applied. The current aeration 
system capacity will meet the air demands at the projected buildout flows only if redundant units are 
added and the discharge pressure of the existing blowers is increased. 

3.8 CLARIFIERS 

The existing plant has three (3) rectangular clarifiers with a total surface area of 708 square feet. 
One (1) clarifier with a surface area of 228 square feet treats the effluent from the Aeration Train 3. 
One (1) clarifier with a surface area of 240 square feet treats the effluent from Aeration Train 1 and 
one (1) clarifier also with a surface area of 240 square feet treats the effluent from Aeration Train 2. 

Each of the three clarifiers has sufficient capacity to treat the current flows without flow equalization 
of peak flows. Table 3.3 presents a summary of the loading rate of the clarifiers at the current flows. 
The PHF was used as the design flow due to the existing limitations of the surge tank and to verify 
the capacity of the clarifiers at the worst case scenario. 
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TABLE 3.3 CLARIFIERS CAPACITY AT 0.121 MGD 3MADF 
Parameter 
No. of Existing Clarifiers: 
Surface Area of Existing Clarifiers 1 and 2 (each): 
Surface Area of Existing Clarifier 3: 
Weir Length of Existing Clarifiers 1 and 2 (2x1943 each -per survey): 
Weir Length of Existing Clarifier 3: (2~13.6-ft -per survey) 
m s s  
Return Activated Sludge Flow 
Design Peak Flow (PHF) 
Clarifier Loadings at Design Flow 

Maximum Allowable Surface Overflow Rate (SOR) 
Design Flow SOR Clarifiers 1 and 2 (each): 
Design Flow SOR Clarifier 3: 
Class 1 Reliability Design Flow SOR 
Maximum Allowable Solids Loading Rate (SLR) 
MDF SLR Clarifiers 1 and 2 (each): 
MDF SLR Clarifier 3: 
Class 1 Reliability MDF Solids Loadiig Rate 
Maximum Allowable Weir Loading Rate at Design Flow 
Design Flow Weir Loadiig Rate for Clarifiers 1 and 2 (ea) 
Design Flow Weir Loading Rate for Existing Clarifier 3: 
Class 1 Reliability Design Weir Loading Rate 

Design Criteria 
3 

240 
228 
38 

21.2 
3,500 
0.182 
0.424 

1,000 
541 
719 
905 
35 
14 
19 
23 

20,000 
3,414 
4,805 
6,5 15 

3.9 GRAVITY SAND FILTERS 

Effluent filtration at the Cypress Lakes WWTP comprises three (3) gravity sand filters with a total 
surface area of 140 f?. One (1) filter has a surface area of 40 square feet and the other two (2) filters, 
each have a surface area of 50 square feet. 

Each filter has granular filter media composed of an upper layer of anthracite with effective size of 
1.4 mm to 1 .S mm and uniformity coefficient of less than 1.7, and a bottom layer of sand with 
effective size of 0.8 mm to 1 .O mm and uniformity coefficient of less than 1.7. The depth of each 
layer is 24 inches, for a total media depth of 48 inches. A gravel bed with depth of 6 inches supports 
the sand layer, with stone sizes ranging firom 1I12-inch to %-inch. The backwash system includes 
two (2) backwash pumps with capacity 305 gpm each and two (2) backwash-return pumps with a 
capacity of 90 gpm each. According to the operations staff, filter backwash is required twice a day 
during the winter months and 3 times a week during the summer months. Each backwash period is 
approximately 15 minutes per filter. 
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The filter units have capacity to handle the current flows based on a maximum loading rate of 4.0 
gpdsqft. However, if one filter is out of service and at the same time a second filter is being 
backwashed, the loading rate of the filter in operation is almost two times the maximum loading rate. 
Therefore, no backwashing operations should be performed during peak hourly flows when one unit 
is out of service. At the projected flows, the filters will no require any expansion provided that 
proper flow equalization is taking place. The filtration capacity will be verified for the projected 
buildout flows later in this report. Table 3.4 presents a summary of the current filtration capacity. 

TABLE 3.4 GRAVITY SAND FILTERS CAPACITIES AT 0.121 MGD 3MADF 

3.10 C m m  CONTACT CHAMBERS 

The current disinfection system consists of two (2) chlorine contact basins with a capacity of 2,500 
gallons each, for a total capacity of 5,000 gallons. The Cypress Lakes WWTP provides high level 
disinfection for the effluent which requires at least a total chlorine residual (TCR) of 1 .O mgL at all 
times, a minimum acceptable contact time of 15 minutes at peak hourly flow, and fecal coliform 
values below detectable limits, following disinfection. 

The capacity of the CCCs was determined based on the current peak hour flow given that proper 
flow equalization is not currently provided. For a PHF equal to 3.5 times the 3MADF (0.424 MGD), 
and with both contact basins in operation, the estimated detention time is 17 minutes and the 
resulting TCR is 7.1 mgL at a CT of 120. However, if one unit is out of service the contact time will 
drop to 9 minutes and the TCR will be 14 m a .  Hence, the existing chlorine contact chambers do 
not have the capacity to handle the current flows providing class I reliability if proper flow 
equalization is not provided and will not be able to provide the minimum detention times at the 
buildout flows. 
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Table 3.5 presents a summary of the current capacity of the disinfection system. 

TABLE 3.5 CHLORINE CONTACT CHAMBEXS CAPACrrV AT 0.121 MGD 3MADF 

Description Value Units 

Monthly Average Day Demand @ADD): 0.121 
Design Peak Flow (PHF without EQ and MDF with EQ): 0.424 
Max. MADF 0.182 
Class I Reliability (1 00% Design Peak Flow): 0.424 
Mmimum Detention Time: 15 

No. of Trains: 2 
Volume Per Train: 2,500 
Total Volume: 5,000 

B. Existing CCC 1 & 2 

minutes 
m g n  

mg/L 
minutes 

MGD 
MGD 

MGD 
MGD 

minutes 

gallons 
gallons 

The calculated high residual concentrations may adversely affect  g( 

Maximum Detention Time at Design Peak Flow with all 
Units in Service: 
Chlorine Residual at CT=120 
Detention Time at Class 1 Reliability with Largest Unit 
Out of Service: 
Chlorine Residual at CT=120 

. I f  
sufficient flow equalization is provided, the contact time of the b a s h  will increase dropping the 
chlorine residual concentration to values less than 6.0 mgL. Therefore, there is not need to increase 
the capacity of the chlorine contact basin if proper flow equalization is provided at the head of the 
plant and both basins are functional. It is not recommended that one basin is taken out of service 
during peak flow conditions at the current and buildout flows. 

17 
7.1 

9 
14.1 

3.11 REJECTPOND 

The existing reject pond was surveyed to calculate its actual storage capacity. Based on the survey 
and the profile created with AutoCadnandDesktop applications, and based on the location of the 
existing overflow pipes, the current storage capacity of the existing reject pond is 0.23 1 MG. This 
capacity exceeds the projected 3MADF of 0.190 MGD; therefore; no expansion of the reject pond 
will be required at the proposed buildout flows. 
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3.12 S-Y 

The Cypress Lakes wwlrp does not have capacity to handle the buildout flows with Class I 
Reliability if flow equalization is not provided. At the current 3MADF of 0.121 MGD the surge tank 
does not have the capacity to handle peak events. The secondary treatment and filtration units have 
sufficient capacity at the current peak flows but this capacity may be l i t e d  at the projected buildout 
flows without proper flow equalization. The chlorine contact chambers capacity is affected by the 
l i t e d  capacity of the existing surge tank. Moreover, the filtration and disinfection units will not 
have enough capacity at buildout ifthe peak flows are not equalized. It should be noted that equal 
distribution of the flow is just as important as providing flow equalization. 

- 
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4. PROPOSED IMPROVEMENTS 

4.1 PURPOSE 

The purpose of this section is to provide a detailed summary of the proposed improvements to the 
Cypress Lakes WWTP. Figure 4.1 depict the process flow diagram and Figure 4.2 and Figure 4.3 
present the demolition plan and overall site improvements respectively. The improvements to the 
Cypress Lakes WWTP are discussed in further detail below: 

A- 

- 
1.  Modification of the existing surge tank for service as a grit compartment. 
2. Removal of the existing manual bar screen and splitter box and installation of new static 

screen and screenings washing and dewatering system in the proposed grit compartment 
(existing surge tank). 

3. Modification of Tank No. 1 (part of aeration Train 3) for conversion to an equalization basin. 
4. Installation of new flow equalization pumps with variable frequency drives designed with 

capacity for the estimated buildout flows, as well as worst case peak hour flow conditions 
without equalization. 

5. Construction of a new splitter box for equal distribution of the flows to the three Aeration 
Trains. The splitter box will have walkways and stairs to connect Aeration Trains 1 and 2 to 
Aeration Train 3 to optimize operation efficiency. 

6. Modifications to the existing aeration system which include: 
a. Installation of two (2) new positive displacement blowers to provide aeration to the 

proposed equalization basin and the sludge holding tank No. 1. 
b. Modifications to the existing air piping configuration to isolate Aeration Train 3 from the 

proposed equalization basin and grit compartment. 
c. Refitting of the existing centrifugal blowers providing air to the Aeration Trains 1 and2, 

and to the centrifugal blowers providing air to the Aeration Train 3. The refurbishment 
includes replacement of the motors to higher horsepower units and addition of blower 
impellers to increase the discharge pressure of the existing blowers. 

d. Installation of one (1) centrifugal blower to provide air to Aeration Train 3 and to provide 
redundancy. 

e. Installation of one (1) centrifugal blower to provide air to the Aeration Trains 1 and 2 and 
one to provide redundancy to the system. 

7. Installation of a new in-plant drainage pumping station with fiberglass wetwell basin and two 
(2) submersible wastewater grinder pumps each with capacity of 80 gpm at 43.7 ft. TDH. 
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4.2 RAW WASTEWATER SCREEN 

- i  

The existing manual bar screen will be removed and replaced with a new static screen with 2 mm 
openings (0.08 inch) and a capacity of 694 gpm. The static screen will be constructed of Type 316 
stainless steel materials and will be installed on the southeast comer of the proposed grit chamber 
(existing surge tank). The existing raw wastewater influent pipe will be relocated and will be 
connected to the flanged 8-inch screen inlet. 

A screenings washing and dewatering system will be installed at the screening discharge. The 
screenings material &om the static screen will be discharged into a Type 3 16 stainless steel hopper 
and transported to a washing and a dewatering zone by means of a rotating screw. The dewatered 
material will be discharged to a 2-cubic yard dumpster with easy access for hauling. The wash water 
and excess water kom the dewatering process will be discharged to a drain to the proposed in-plant 
drainage pumping station and sent to the equalization basin. 

The type of screen selected will greatly increase removal of screenings kom the raw wastewater and 
reduce problems in subsequent processes with floatable debris and screenings accumulation in 
process tankage and the waste sludge. The proposed screenings washing, dewatering and compaction 
system will benefit the process by reducing the organic material in the screenings, producing dryer 
screenings and consequently reducing the odors in the screenings collection dumpster. As a 
consequence vector attraction will be reduced, cleaner production will be achieved, and the hauling 
cost will be reduced if compared to the volume generated without the system. Figure 4.4 depicts the 
proposed screen and screenings washing and dewatering system, and Appendix C presents the 
manufacturer’s information on the proposed screen. 

4.3 PROPOSED EQUALIZATION BASIN 

It is recommended that the existing surge tank be modified to accommodate the projected buildout 
flows in order to provide the subsequent process units with an equalized flow. This requires a tank 
with a greater volume, larger pumps, and greater aeration capacity. The proposed modifications are 
discussed in the following paragraphs. 
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4.3.1 EoutuIzAnoN BASW CAPACITY ANALYSIS AND BASIS OF DESIGN 

Due to footprint litations in the current location ofthe Cypress Lakes WWTP, it is recommended 
that the first of a series of three tanks (Tank No. 1) conforming Aeration Train 3 be converted to an 
Equalization Basin. Tank No. 1 is located adjacent to the existing surge tank as shown in Figure 
4.3Figure 4.2 and has a capacity of 28,400 gallons. 

During the worst case flow conditions the equalization basin should have sufficient capacity to 
equalize the peak flows entering to the plant to the 3MADF of 0.190 MGD (equivalent to a peaking 
factor of 1.0); otherwise, flow rates higher than 0.190 MGD will be pumped to the subsequent 
treatment units. The ratio of such flow rate to the 3MADF of 0.190 MGD corresponds to the actual 
peaking factor that the treatment units would receive during the worst case conditions. An inflow 
cumulative volume analysis was developed to determine the actual Equalization Basin volume 
required to attenuate the buildout peaking flows entering the plant and the peaking factors that the 
treatment units will see based on the actual equalization basin capacity. 

The analysis was developed using the average daily flow data a three-year period &om October 2003 
and December 2006 and the hourly flows from the year 2006. The average daily flows from the 
three-year period were tabulated and compared. Several values were selected for individual analysis 
in order to evaluate the different flow scenarios under which the Cypress lakes WWTP operates. 
These flow scenarios included: 

Scenario No. 1: Maximum daily flows occurring between November and April when the 
operation of the plant is considered critical due to the high flows received. 
Scenario No. 2: Three month average daily flows occurring between the months of May and 
October which are similar in value to the historical 3MADFs. 
Scenario No. 3: Days in which significant peak hour events occurred. 

Hourly-flow data was only available for the year 2006; therefore, the hourly flows occurring before 
this year were obtained by extrapolating from comparable days occurring in 2006. 

To analyze Scenarios No. 1 and 3 (MDFs and PHFs), hourly flows from March 25,2006 were used. 
TheADFduringMarch25,2006(0.148MGD)isveryclose tothemaximummonthlyaveragedaily 
flow for 2006 (0.145 MGD) (see Table 2.1). The flows occurring hourly between 12:OO am and 
11 :00 pm on March 25,2006, were divided by that day's ADF, which yielded hourly percentages of 
the ADF that occurred that day. The obtained flow percentages were used to extrapolate the hourly 
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Date 
15-Feb-04 
17-Mar-04 
28-Mar-05 
4-Feb-06 
3-Feb-06 
25-Mar-06 
28-Jun-06 
29-Jun-06 
5-SepO6 
6-Nov-06 

i 

Year’s 
Peak 3 W F  ADF 

Condition (MGD) ( M W  
MDF 0.118 0.177 
MDF 0.118 0.172 
MDF 0.121 0.180 
MDF 0.122 0.169 
MDF 0.122 0.189 
PHF 0.122 0.148 
PHF 0.120 0.113 
PHF 0.120 0.120 
PHF 0.120 0.123 
PHF 0.120 0.151 

I 

i 

- 

- !  

flows of the selected days ( before year 2006) by multiplying the percentage hourly flows by the 
selected day’s ADF. Calculations and flow data for the selected days are presented in Appendix A. 
The hourly flows of the selected days occurring in 2006 were taken directly ftom the plant’s flow 
Charts. 

Table 4.1 presents a summary of the calendar days selected including the peak flow condition 
evaluated, average daily flows, peak hour flows, and peaking factors for each day. Appendix A 
presents the hourly flows and calculations for each of the selected days. 

‘S ANALYSIS 

0.385 
0.374 
0.305 
0.314 
0.310 
0.321 

NIA 0.427 
NIA 0.280 
NIA 0.251 

0.281 
the analyzed day’s A D F  

PHF PF 
3.3 
3.2 
2.5 
2.6 
2.5 
2.6 
3.5 
2.3 
2.1 
2.3 

the 3MAI 

The PHF peaking factors ranged between 2.1 and 3.7. Flow equalization at the head of the plant 
would drop these peaking factors if adequate storage capacity was available. Inflow cumulative flow 
analyses are commonly used to determine the required storage volume to drop the peaking factors to 
1.0. However, in the case of the Cypress Lakes WWTP, the volume of the proposed equalization 
basin is limited by the volume of the existing structure. Therefore, the inflow cumulative flow 
analysis was used instead to determine the new peaking factors occurring after flow equalization. 

The analysis was developed for the 24-hour diurnal flows occurred on the selected days shown in 
Table 4.1. The criteria outliied in M&E, 2004 was used to perform the cumulative flow analysis. 
The obtained capacity requirements for equalization of the buildout flows in some cases exceeded 
the existing capacity of the proposed tank (28,400 gallons). This occurred at MDF or high PHF 
events. These events were selected as the worst case scenario and as basis of design even though 
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they only occur a few times during the year. Table 4.2 presents a summary of the estimated 
equalization basin required, the estimated pumping rates to the treatment units after flow 
equalization and the corresponding peaking factors. Appendix A presents the calculations for the 
cumulative flow analysis for each analyzed day. 

TABLE 4.2 EQUALIZATION BASIN CAPACITY ANALYSIS 

peak Calculated data for buildout flows Old PHF PF 

(gallons) gpm I MGD Equalization Equalization 
ADF Required Capacity Pumping rate New PF w/ Flow w/o Flow 

Date Condition @ED) 

214 0.308 1.6 3.3 
I 7nn I n788 I 1.5 3.2 

I I , L V I  , ".LA9 1.5 2.5 
4-Feb-06 1 MDF I I 29,916 164 0.236 1.2 2.6 

70 74'2 7nc n7oc 1.6 2.5 

. _. .. __,___ 

I &-Nov-O6 PHF 0.151 35,209 

Based on this analysis, the maximum capacity required for the Equalization Basin is approximately 
57,000 gallons (Based on June 28,2006 flows) for a peak hour event corresponding to a peaking 
factor of 3.5 during a day with flow similar or equal to the 3MADF (0.190 MGD). However, the 
higher pumping rate that will be entering the process units during a 24-hour period (peaking factor of 
1.5) occurs during a maximum day flow (Based on March 28,2005 flows). 

Therefore, data fiom March 28, 2005 was selected as basis of design. Thus, with the proposed 
modifications to the Equalization Basin, the treatment units will receive flows with a peaking factor 
of 1.5 under the worst case scenario and of 1 .O or less under normal flow conditions. All the 
treatment units were verified to have capacity to handle a 1.5 peaking factor. Performance of each 
unit at this peaking factor at the buildout flows is presented in Appendix B of this report. Figure 4.5 
illustrates the diurnal cumulative volume curve for this day. 
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4.3.2 MODIFICATIONS FOR AERATION TRAIN 3 

It is the Design Team recommendation that the existing surge tank be used as a grit compartment and 
as the location for the new plant headworks, and that modifications be made to TankNo. 1 to convert 
it to an Equalization Basin. Tank No. 1 is the fust of a series of three tanks that comprise the Aeration 
Train 3. 

Conversion of Tank No. 1 of Aeration Train 3 to an Equalization Basin will provide the plant with a 
new equalization basin capacity of 28,400 gallons. This new basin capacity will reduce the PHF to 
3MADF ratio from 3.5 to 1.5 during maximum day flows, and to 1.0 or less at all other times. The 
existing surge tank will be converted to provide grit settliig and grit containment. The grit will be 
removed periodically by outside contractors using portable grit pumps. Proposed modifications to the 
existing Tank No. 1 are illustrated in Figure 4.6 and Figure 4.7 and listed below: 

1. Isolation, partial removal and welding and/or capping of existing piping in Aeration Train 3 
connecting Tanks No. 1 and No. 2. This includes raw wastewater piping, air piping, and 
return activated sludge @AS) channel. 

2. Isolation partial removal and welding and/or capping of existing air piping in Aeration Train 
3 connecting Tank No. 1 and the existing surge tank. 

3. Removal of existing manual bar screen and splitter box and removal and/or isolation of 
piping connecting the existing splitter box to the three Aeration Trains. 

4. Removal of existing submersible pumps and installation oftwo (2), 5-HF' submersible pumps 
with variable frequency drives. Each pump will be capable of flows ranging from 0 to 500 
gpm for a TDH ranging from 9-A to 26-A. 

5. Installation of a new static screen with 2mm (0.080 inch) openings and with a capacity of 
780 gpm, and installation of a screenings washing and dewatering system. This equipment is 
to be located in the proposed grit compartment (existing surge tank). 

6. Installation of 5 4  x 4-A by 1/2-in steel plate, welded to the bottom of the tank. This plate 
will provide a flat surface to support the new pump discharge elbow and pumps. 

7. Construction of four (4) 6-inch PVC emergency overflow pipes from the equalization basin 
to Aeration Train 3 - Tank No.2. The invert elevation of the overflow pipes will be located 
eleven (1 1) inches below the top of the tank and the centerliie ofthe pipes will be installed 
18 inches apart. 

8. Modifications to the existing bulkhead to allow flow from the proposed grit compartment to 
the proposed equalization basin. The modification consists of cutting a 24-inch wide by 12- 
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inch opening. The bottom of the opening will be located five (5) feet fiom the bottom of the 
tank. 

9. Installation of structural support for pump guide rails and access pMorm, and moditications 
to the existing walkway. Lighting for the proposed support platform will be provided. 

10. Modifications to existing walkway to provide support for pump discharge piping andvalves. 
To avoid a tripping hazard, discharge piping that will be supported on a portion of the 
existing walkway will be covered by a new walkway installed I-ft above the existing 
walkway. 

1 1. Connection of two (2) new positive displacement blowers to the existing air piping in Tank 
No. 1, to provide air exclusively to the new Equalization Basin and the sludge holding tank. 

12. Construction of a ballast wall around the proposed equalization basin and grit compartment 
to avoid buoyancy issues during construction. 
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4.3.3 PROPOSED EQUALrzAnON BASIN TRANSFER PUMPS (Eo. PUMPS) 

The existing equalization basin transfer pumps will not have sufficient capacity to handle the 
projected buildout flows; therefore, it is recommended that two (2) larger pumps each with capacity 
to handle the estimated buildout PHF (0.665 MGD or approximately462 gpm) are used in lieu ofthe 
existing pumps. 

Item 
Pump Station Name 
No. of Pumps Required 
Flygt Model and Impeller (Basis of Design) 

The equalization basin transfer pumps should be capable of a design flow equal to the design PHF. 
The reason for this requirement is that if the equalization basin is full or out of service at the 
beginning of a peak hour event, there would be no available storage to attenuate the flow; therefore 
the proposed flow equalization basin transfer pumps should be capable of pumping the design PHF. 
Additionally, in order to maintain Class 1 Reliability, the flow equalization basin transfer pumps 
should also be capable of pumping the PHF with the largest unit out of service, The Design Team 
recommends the use of two (2) new 5-HP submersible non-clog wastewater pumps, each capable of 
500 gpm and each provided with a variable fiequency drive. The design criteria for these pumps are 
presented in Table 4.3 and additional pump information is included in Appendix D. 

Description 
Equalition Basin Pumping Station 

Two (2) 
Flygt Model NP 3 102, Impeller 

TABLE 4.3 FLOW EQUALIZATION TRANSFER PUMPING STATION 

Pump Discharge Elbow Size, Inches 
Primary Condition 
Primary Min. Hydraulic Efficiency 
Secondary Condition 
Secondarv Min. Hvdraulic Efficiencv 

4-inch 
500 GPM @ 26 FT. 

14 Yo 
150 GPM @ 41.5 FT. 

41 % 

Maximum Speed, RPM 
Motor Drive Type 
Voltage, Volts 
Phase 

I Mm. Motor. HP I S I 
1800 

Variable Frequency Drive 
2301460 

7 

Service 
Control Panel Construction Material 
Alarm Level Sensor System 
Approved Manufacturers 

I Freauencv. Hertz I 60 I 
Raw, Screened Wastewater 

NEMA 4X, 316 SST 
Float 

1) Fly@ (Basis of Design) 
2) EMU 
3) KSB 
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4.3.4 PROPOSED BLOWERS FOR THE EOUALIZATION BASIN 

Due to the limited capacity of the existing blowers to supply air to a larger Equalization Basin at the 
projected buildout flows, it is recommended that the aeration system for the proposed Equalization 
Basin be independent from Aeration Train 3 and that positive-displacement blowers (PD-Blowers) 
be used instead of centrifugal blowers since PD blowers are better suited for use with fluctuating 
water levels. 

Therefore, it is the Design Team’s recommendation that a new set of two (2), 200 scfin positive 
displacement blowers at a discharge pressure of 7.0 psig be installed to supply air to the proposed 
Equalization Basin and the sludge holding tankNo. 1.  The following mechanical modificationswill 
be required for the installation of these blowers: 

1.  Construction of 13.5-ft x 12-ft concrete pad. This pad will be located adjacent to the 
existing concrete pad and blowers currently providing air to Aeration Train 3. 
Modifications to existing air piping connecting the existing centrifugal blowers to the 
proposed equalization basin. 
a. The centrifugal blowers discharge piping connection to the air in Tank No. 1 

(proposed equalization basin) will be removed. The proposed PD-blowers discbarge 
piping will be connected instead. 

b. The connection from the Tank No.1 air piping to the sludge holding tank No. 1 air 
piping will be removed. Instead, the sludge holding tank No.1 air piping will be 
connected directly to the proposed PD-blowers discharge piping. 

c. The existing rectangular air pipe distributing air around Tank No. 1 will be cut and 
welded to isolate the equalization basin aeration system from the Aeration Train No. 
3, the sludge digester tank No. 2 and the proposed grit compartment (existing surge 

The existing air piping Connecting the sludge holding tank No. 1 to the air discharge box 
on existing Tank No. 1 will be removed. A new connection to the sludge holding tank 
No. 1 air piping will be installed directly from the pd-blowers discharge piping. 

2. 

tank). 
3. 

Figure 4.8 illustrates the proposed equalization blowers’ connections to the proposed equalization 
basin tank and the sludge holding tank No. 1. 
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- 4.4 PROPOSED SPLITTER Box 

Construction of a new splitter box is proposed to provide equal flow distribution to the three existing 
aeration trains. The proposed splitter box will be constructed of Type 316 stainless steel materials 
and located between Aeration Trains 2 and 3 as shown in Figure 4.3Figure 4.2. The following 
features have been included in the design of the proposed structure: 

- 

1. The proposed splitter box will have a main chamber of dimensions 4-ft x 4-8 by 4-ft deep 
located as the center of the structure, three (3) identical effluent boxes of dimensions 2 . 0 4  
wide x 1.5 ft by approximately 3 . 8 3  deep and one (1) influent box of dimensions of 1.5-ft x 
1 .54  x 4.0-ft deep. The influent box Uill receive the flow from the 6-in Equalization Basin 
Transfer Pump discharge pipe and will pass it onto the main chamber from where it will be 
distributed to each of the three effluent boxes. The main chamber will have a 4-inch drain for 
cleaning purposes that will be connected to the proposed in-plant drainage pumping station. 
The flow pumped from the in-plant drainage pumping station will be pumped back to the 
equalization basin. 

2. The effluent boxes to Aeration Trains 1, 2, and 3 will each have 12-in weir gate with a 
handwheel operator for flow control. Each of the three effluent boxes will have a 6-inch 
discharge pipe located at the bottom of the box, each discharging to a different Aeration 
Train. 

3. An aluminum grating walkway with aluminum handrails will be provided on top of the 
splitter box. Lighting will be provided for this new structure. 

4. The proposed splitter box will be constructed at an elevation high enough so that equal flow 
distribution and complete drainage of the effluent boxes is achieved. The top of walkway of 
the splitter box will 5-ft higher than the top of walkway of Aeration Train 2 and at least 9-ft 
higher than the top of walkway of Aeration Train 3. 

5. Stairways will be instalIed to provide access for operation of the weir gates and to connect 
Aeration Trains 2 and 3. 

Figure 4.9 presents the plan view and section of the proposed splitter box. 

4.5 PROPOSED BLOWERS FOR AERATION TRAlNS 

It is the Design Team’s recommendation that in order to meet the air requirements at the buildout 
wastewater flows and to operate as a Class I Reliability facility as required by the FDEP the 
following modifications to the aeration supply systems to the Aeration Trains should be made: 

HDR Engineering, Inc. Page 39 * 





1. The aeration supply system for Aeration Trains 1 and 2 requires: 
a. One (1) additional 50 HP blower with a capacity of 450 scfm at discharge pressure of 8.0 

psig to provide backup to the existing blowers. 
b. Replacement of existing 30 HP motors for each of the two (2) existing blowers with 50 

HP motors and refurbishment of the blowers to increase the discharge pressure to 8.0 psi. 
2. The aeration supply system for Aeration Train 3 and the sludge holding tank No. 2 requires: 

a. One (1) additional 25 HP blower with a capacity of 300 scfm at a discharge pressure of 
7.0 psig. This new blower will provide backup to the existing blowers to meet Class I 
reliability requirements. 

b. Replacement of existing 20 HP motors for each of the two (2) existing blowers with 25 
HP motors and refurbishment of the blowers to increase the discharge pressure to 7.0 psi. 

4.6 

The proposed in-plant drainage pumping station will pump raw domestic wastewater drainage from 
the screenings washing and dewatering equipment and the splitter box drain to the equalization 
basin. The drainage pumping station will be located at the south end of the plant, next to the Aeration 
Train 3. It will be comprised of a 5-ft. diameter fiberglass wetwell basin with aluminum hatch cover 
and two (2) submersible wastewater grinder pumps. The pumps will have a 6.0 HP motor and a 
capacity of 80 gpm at 43.7 ft. TDH53 ft. Table 4.4 presents the design criteria ofthese pumps and 
Figure 4.10 presents the plant and section of the in-plant drainage pumping station. 

TABLE 4.4 

PROPOSED IN-PLANT DRAINAGE PUMPING STATION 

IN-PLANT DRAINAGE PUMPMG STATION GFXNDER PUMPS 

HDR Engineering, Inc. Page 41 



UM CHECKER PUTE 
YmH LcXKlNG HSP 

UTED FRP WETWELL 

2- wc scn en 
2- wc BKL V L M  

2' QUICK WONNECT 

SUBYERSIBLE wc 90 BOID 
awoER PUMP 

. 
wc BuL MECK V N M  . wc scn en - FRP W G E  

UIN 1 CY COW 
BuusTms€ 

N O W .  
1. cow w BIY S W  BE DESGNED W ON A 
S W w  HGH WATER T W  ELNAnON of 125.0 FT 

B SECTION .- I- 

~ a 

WASTEWATER TREATMENT PLANT EXPANSION 
CYPRESS LAKES UTILITIES, INC. 

0 IN-PLANT DRAINAGE PUMPING STATION 
ze==n'- 

PRELIMINARY ENGINEERING REPORT 

- 

- 
--on*.. 
_y 



4.7 POWER SYSTEM 

4.7.1 EXISTING POWER SYSTEM 

The electrical power system at the Cypress Lakes WWTP consists of one electrical service rated at 
400 ampere, 277/480-volt, 3-phase service from one set of pole mounted transformers located near 
US-98. The service transforker is owned and maintained by the local power utility. The existing 
service conductors originated from the service transformers then to a meter and a single 400 ampere 
main breaker. From the main breaker the power is distributed to one 400 ampere automatic transfer 
switch. From the automatic transfer switch, both normal and emergency power is distributed to plant 
loads. The transfer switch will automatically detect autility power failure and transfer to an existing 
150kW/187kVA/225A emergency generator after appropriate time delays. 

4.7.2 

There are two options for sizing the incoming power service which are approved by the National 
Electrical Code. Option No. 1 is simply to add all of the existing and proposed loads to size the 
incoming power service plus 25% of the largest motor. Option No. 2 allows for the sizing of the 
service to an existing power system by summing the existing demand loads plus 25 percent and all of 
the proposed electrical loads. 

DESIGN OPTIONS FOR THE PROPOSED POWER SYSTEM 

Table 4.5 and Table 4.6 summarize the existing and proposed demand loads and the total capacity 
required from the service. 
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TABLE 4.5 OPTION NO.1 SERVICE CALCULATIONS FOR PROPOSED AND EXISTING EQUPhENT 

In-plant Drainage Pump #2 
Screenings Washing Press 
Reuse Pump #1 
Reuse Pump #2 
Backwash Pumps 

Proposed 6 1 1  
Proposed 5 7.6 
Existing 50 65 
Existing 50 65 
Existing 10 14 

The total load of 558 ampere for Option No.1 exceeds the existing 400 ampere service. This 
option will require a new 600 ampere electrical service be constructed. 

HDR Engineering, Inc. Page 44 



TABLE 4.6 OPnON N0.2 SERVICE CALCULATIONS FOR PROPOSED AND E X I S ~ G  EQUTPMENT 

192.2 x 1.25 = 240.25 Amperes 
+ 186.00 Amperes 

Total 426.25 Amperes 

The total load for Option No. 2 exceeds the existing 400 ampere service. Therefore, this option 
will also require a new 600 ampere electrical service be constructed. 

- 
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4.7.3 EMERGENCY GENERATOR 

The bases for sizing the generator for the existing and proposed loads are tabulated in Table 4.7 
below. 

TABLE 4.7 ELECTRICAL CONNECTED LOADS FOR EMERGENCY GENERATOR 

The existing 150 kW emergency generator is too small. The required emergency generator will be 
rated at 300 kW with a base mounted fuel tank sized for 24 hours operating at full load. 
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5. SUMMARY 

5.1 REPORT SUMMARY 

The purpose of this preliminary engineering report was to provide the p r e l i i a r y  engineering basis 
of design documentation for the proposed improvements and up-rating of the Cypress Lakes 
Wastewater Treatment Plant (WWTP). This report, upon the Owner’s approval, will be attached to 
the construction permit application that will be submitted to the Florida Department of 
Environmental Protection (FDEP) in accordance with Chapters 62-600 and 62-610 of the Florida 
Administrative Code (F.A.C). 

5.2 DESIGN SUMMARY 

The performance of the WWTP was evaluated to ensure that the facility will have the ability to meet 
current FDEP and USEPA regulations, following the proposed modifications described in Section4. 
It is HDRs belief that the proposed modifications to the facility will provide the level of treatment 
necessary to consistently meet or exceed the current permit conditions at the uprated flow of 0.190 
MGD on an 3MADF basis. 

However, based on the estimated performance of the filtration and disinfection process, it is 
recommended that during MDF events, the following conditions are met to operate within the 
required limits: 
1.  During MDF events, backwashing should not be performed to any of the filters remaining in 

service if at least one (1) filter is out of service. With the largest unit out of service and other 
being backwashed, the remaining operating unit will have a loading rate of 4.9 gpdsqft which 
is lower than the maximum allowable loading rate recommended by the Ten State Standards, 
but higher than the rate of 4.0 gpdsqft. recommended by the Design Team. 
During MDF events, two (2) chlorine contact chambers must be in service in order to provide 
more than 15 minutes of contact time as required by the FDEP Chapter 62-600.440(5)(~). By 
taking one (1) unit out of service during MDF events, the contact time will be reduced to 13 

minutes which is lower than the minimum permitted contact time. 

2. 

Table 5.1 provides a design summary of the treatment process for the Cypress Lakes WWTP. 
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TABLE 5.1 PROCESS DESIGN SWdMARY 

ProcessRarameter Design Criteria I Units 

Average Annual daily Flow (3MADF) 
MGD 
MGD 

0.190 I MGD 
Maximum Average Daily Flow O F )  
Peak Hour Flow (PHF) 
Design Peaking Factor (PF to design for MADF or PHF events) 

TSS - ~ a w  Wastewater' 
CBODS - Raw Wastewater' 

D. Aeration Basins 

Tank Volume 
Side Water Depth 
Hydraulic Detention Time @ 3MADF 
Hydraulic Detention Time @ 3MADF (for Class I Reliability) 
Hydraulic Detention Time @ MDF 
Hydraulic Detention Time @ MDF (for Class I Reliability) 
MLSS 
Volatile Fraction of MLSS 
Maximum Return Activated Sludge Flow to each Aeration Train 
(RAS=I 93MADF) 
Minimum Operating Dissolved Oxygen at 3MADF 
Minimum Operating Dissolved Oxygen at MDF 

Tank Volume 
Tank Water Depth 
Hydraulic Detention Time @ 3MADF 
Hydraulic Detention Time @ 3h4ADF (for Class I Reliability) 
Hydraulic Detention Time @ MDF 
Hydraulic Detention Time @ MDF (for Class I Reliability) 
MLSS 
Volatile Fraction of MLSS 
Maximum Return Activated Sludge Flow to Aeration Train 3 
(RAS=I .5*3MADF) 
Minimum Operating Dissolved Oxygen at 3MADF 

Aeration Trains 1 and 2 (Each) 

Aeration Train 3 (2 Tanks in series) 

0.285 
0.665 

1.5 
375 
217 

79,100 
12 
30 
20 
20 

13.3 
3,500 
70% 

0.095 
2.0 
1 .o 

Proposed Static Screen (Max. opening) 

71,600 
10.5 
27.1 
18.1 
18.1 
12.1 

3,500 
70% 

0.095 
2.0 

2 1 m m  

1.0 

Minimum Tank Capacity 
EQ. Pump Capacity 

EQ Blowers Discharge Pressure 
EQ. Blowers Capacity 

Minimum Operating Dissolved Oxygen at MDF 
Notes: I .  Based on high-strength domestic wastewater (M&E, 2004) 

2. Class 1 reliability considers 100% of the design flow w/ the largest unit out of service 

28,400 gallons 
500 gpm 
200 c6n 
7.5 psig 

~ 

gallons 
tt 
hr 
hr 
hr 
hr 
mg/L 

MGD 
m a  
m a  

gallons 
fi 
hr 
hr 
hr 
hr 
m a  

MGD 
m a  
mg/L 
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TABLE 5.1 PROCESS DESIGN SUMMARY (CONTR*TUATION) 

Proeesflarameter I Designcriteria 1 Units 
<. Secondary Clarifiers 

No. of Existing Clarifiers: 
Surface Area of Existing Clarifiers 1 and 2 (each): 
Surface Area of Existing Clarifier 3: 
Weir Length of Existing Clarifiers 1 and 2 (2x19-ft each -per 
survey): 
Weir Length of Existing Clarifier 3: (2~13.6-ft -per survey) 
MLSS 
Return Activated Sludge Flow 
Design Flow (iPF = 1.0) 
Design Flow (if PF = 1.5) 
Clarifier Loadings at Design Flow 0.190 MGD (PF = 1 .O) 

Class I Reliability’ Flow (PF = 1 .O) 
Maximum Allowable Surface Overflow Rate (SOR) 
Design Flow SOR Clarifiers 1 and 2 (each): 
Design Flow SOR Clarifier 3: 
Class 1 Reliability’ Design Flow SOR 
Maximum Allowable Solids Loading Rate (SLR) 
MDF SLR Clarifiers 1 and 2 (each): 
MDF SLR Clarifier 3: 
Class 1 Reliability MDF Solids Loading Rate 
Maximum Allowable Weir Loading Rate at Design Flow 
Design Flow Weir Loading Rate for Clarifiers 1 and 2 (ea) 
Design Flow Weir Loading Rate for Existing Clarifier 3: 
Class 1 Reliability Design Weir Loading Rate 

Clarifier Loadings at Design Flow 0.285 MGD (PF = 1.5) 
Class I Reliability Flow (PF = 1.5) 

Maximum Allowable Surface Overflow Rate (SOR) 
Design Flow SOR Clarifiers 1 and 2 (each): 
Design Flow SOR Clarifier 3: 
Class 1 Reliability’ Design Flow SOR 
Maximum Allowable Solids Loading Rate (SLR) 
MDF SLR Clarifiers 1 and 2 (each): 
MDF SLR Clarifier 3: 
Class 1 Reliability MDF Solids Loading Rate 
Maximum Allowable Weir Loading Rate at Design Flow 
Design Flow Weir Loading Rate for Clarifiers 1 and 2 (ea) 
Design Flow Weir Loading Rate for Existing Clarifier 3: 
Class 1 Reliability Design Weir Loading Rate 

lass I reliability for clarifiers considers 100% of the design flow w/ the largest I 

3 
240 
228 

38 
27.2 

3,500 
0.285 
0.190 
0.285 

0.190 
1,000 

264 
278 
406 

35 
19 
20 
30 

20,000 
1,667 
2,346 
2,923 

0.285 
1,000 

396 
417 
609 
35 
23 
24 
35 

20,000 
2,500 
3,519 
4,385 

out of service 

sqft. 
sqft. 

ft. 
ft. 
m a  
MGD 
MGD 
MGD 

MGD 
gpdsqft. 
gpdsqft. 
gpdsqft. 
gpd/sqft. 
PPd4f t  
P P W f t  
PPdsqft 
PPdbf t  
gpdft. 
gpdft. 
gpdft. 
gpdft. 

MGD 
gpdsqft. 
gpdsqft. 
gpdsqft. 
gpdsqft. 
P P W f t  
PPdhf t  
Ppd/Wft 
PPdsqft 
gpdft. 

gpdft. 
gpdft. 

gpdlft. 
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TABLE 5.1 PROCESS DESIGN SUMMARY (CONTNJATION) 

Sludge Production per Day @, 3MADF 
Sludge Production per Day @ MDF 
Tank Volume (Combined Capacity) 
Sludge Holding Capacity @, 3h4ADF 
Sludge Holding Capacity @ MDF 

5,217 gpd 
8,821 gpd 

17,200 Gal. 
3 days 
2 day 

No. of Filters: 
Total Surface Area: 
Total Design Area: (Largest filter out of service) 
Maximum Allowable Loading Rate 
Design Flow (if PF = 1 .O) 
Design Flow (if PF = 1.5) 
Filter Loadings at Design Flow 0.190 MGD (PF = 1.0) 

Design Loading Rate (Class I Reliability) 
Design Peak Flow Loading Rate with a Single Unit Operating 
(Largest unit out of service and second unit on backwash) 

Design Loading Rate (Class I Reliability) 
Design Peak Flow Loading Rate with a Single Unit Operating 
(Largest unit out of service and second unit on backwash) 

Filter Loadings at Design Flow 0.285 MGD (F'F = 1.5) 

H. Chlorine Contact Chambers (2 Units) 
No. of Trains: 
Volume Per Train: 
Minimum Detention Time: 
Design Flow (if PF = 1 .O) 
Design Flow (if PF = 1.5) 
CCC Capacity at Design Flow 0.190 MGD (F'F = 1.0) 

Detention Tune at Design Flow with all Units in Service: 
Chlorine Residual at CT=120 
Detention Time at Class 1 Reliability 
Chlorine Residual at CT=120 

Detention Time at Design Flow with all Units in Service: 
Chlorine Residual at CT=120 
Detention Time at Class 1 Reliability w/ Largest Unit Out of 
Service: 
Chlorine Residual at CT=120 

CCC Capacity at Design Flow 0.285 MGD (PF = 1.5) 

lass I reliability for chlorine contact chamber considers 100% of the design flou 

3 
140 
90 
4 

0.190 
0.285 

1.5 
3.3 

2.2 
4.9 

2 
2,500 

15 
0.190 
0.285 

38 
3.2 
19 

6.3 

25 
4.8 

13 
9.5 

he largest u 

sqft. 
sqft. 
gpdsqft. 
MGD 
MGD 

gpdsqft. 
gpdsqft. 

gpdsqft. 
gpdsqft. 

gallons 
minutes 
MGD 
MGD 

minutes. 

minutes. 
m p n  

m p n  

minutes. 
m p n  

mg/L 
minutes. 

out of ser 

- HDR Engineering, Inc. Page 50 



APPENDIX A 
HISTORICAL FLOWS - 

HDR Engineering, Inc 
- 

Appendix A 



SUMMARY 

March 25,2006 
Average daily flows from a 3-year period were analyzed and compared. The highest ADF found during this period were 
selected and analyzed individually. Due to the lack of hourly flow records from the Cypress Lakes WWTF for the year 
2004, available hourly flows from 2006 were used to extrapolate the hourly behavior of the wastewater flow on the selected 
days. March 25 was selected to extrapolate the hourly % of ADF entering the plant, since the ADF for this particular day is 
similar to the ADF of the selected days, occurs in the same period of the year, and the corresponding AADF for the year 
2006 is similar to the AADF of the other years evaluated. 

Hourly flows are from 12:OO am to 11:OO pm which represents the worst condition, therefore ADFs may differ slightly i?om 
ADFs reported in the plant's DMRs which report daily flows from 8:00 am to 8:00 am of the next day. Data for March 25, 

Date 
15-Feb-04 

TIME 
12:oo AM 
1:ooAM 
200 AM 
3:OO AM 
4:OO AM 
5:OO AM 
6:OO AM 
7:OO AM 
8:OO AM 
9:OO AM 
1o:oo AM 
L1:OOAM 
12:OO PM 
1:OO PM 
200 PM 
3:OO PM 
4:OO PM 
5:OO PM 
6:OO PM 
7:OO PM 
8:OO PM 
9:00 PM 
1O:OO PM 
11:OO PM 
LDF 

Historical Flow Data Calculated data for buildout flows 
year's Req'd Capac. Pumping rate New PF to 

Peak Rain/ ADF MDF PHF PHF AADF at buildout ratereq'd units at existing 
Condition Dry (MGD) PF (MGD) PF (MGD) (gallons) (@in) capacity 

MADF ? 0.177 1.5 0.385 3.3 0.118 50,616 214 1.6 

- 
GPM 
135.0 
123.8 
135.0 
25.0 
15.0 
120.0 
11.3 
8.0 
5.0 
0.3 
80.0 
105.0 
170.0 
180.0 
223.1 
175.0 
117.0 
112.5 
110.0 
112.5 
126.0 
125.0 
135.0 
114.8 
102.7 
- 
- 

- 
MGD 
0.194 
0.178 
0.194 
0.036 
0.022 
0.173 
0.016 
0.012 
0.007 
0.000 
0.115 
0.151 
0.245 
0.259 
0.321 
0.252 
0.168 
0.162 
0.158 
0.162 
0.181 
0.180 
0.194 
0.165 

- 

- 
0.148 - 

6 of AD1 
131% 
121% 
131% 
24% 
15% 
117% 
11% 
8% 
5% 
0% 
78% 
102% 
166% 
175% 
217% 
170% 
114% 
110% 
107% 
110% 
123% 
122% 
131% 
112% 

250.0 

200.0 

lso.o 

100.0 

50.0 

0.0 

A summary of the days selected for analysis and their corresponding input and output values are shown in the 
following table: 

6-Nov-061 PHF ? 0.151 1.2 0.281 2.3 0.122 I 35,209 140 1.1 
Average I 2.6 1.0 



161.6 
137.4 

d Avaagc Rowratc 

0.W97 
0.W82 

7,375 

110,625 
118,wO 
125,375 
132,750 
140,125 
147,5W 
154.875 
162.250 

19,208 
24,403 
25,432 
26.138 
26,665 
27,370 
29,046 
30.650 

C U b n l L A r n  FLOW ANALYSIS 

Bovrly Flow for: 
2w4 AADF 0.118 MOD 

0.385 MOD 
ADF 
PHF 
MADF Peaking Factor 1.5 
PHF Pcaldog Factor 3.3 @X€RWaAADF~.ll8) 

1EFet-06 - Muinvra  Av-~e Day Fim - 

0.177 MOD 

Culnvhljvr volvmc 

9,697 
18.586 
28.283 
30,079 
31,156 
39,776 
40,584 
41.159 
41.518 
41.539 
47,286 
54,828 
67,039 
79,968 
95,994 
108,564 
116.968 
125.049 

p d o m  m F  
131% 
121% 
131% 
24% 
15% 
117% 
11% 
8% 
5% 
0.A 
78% 
102% 
l66?A 

18.0 0.WlI 
O~W86 
0 . W  
O.WC6 
O ~ O C M  
0 . W  
0.0957 
0.W75 
0,0122 
0.0129 
0.0160 
0.0126 
0.W84 
0.W81 
0.W79 
0.W81 
0.0091 
0.W90 

1.077 4wAM 
SM AM 
6W AM 
7 W  AM 
8W AM 
9W AM 
10:wAM 
11:wAM 
I2.WPM 
1:WPM 
ZW PM 
3:WPM 
4:WPM 
So0 PM 
6:W PM 
7.00 PM 
800 PM 
9:OO PM 
1000 PM 
1I:WPM 

143.7 
13.5 
9.6 
6.0 

8.620 
808 
575 
359 

0.4 
95.8 
125.7 
203.5 
215.5 

73:750 I 01 22 
5,746 
7,542 
12,211 
12.929 
16,025 
12,570 
8,406 
8,081 
7,901 
8.081 
9,051 
8,979 
9,697 
8,242 

Lihr 
d 
GD 
// 

I 5 W3 
88SW 
95 875 

175% 
21PA 
170% 
I I 4% 
I I WA 
107% 
11046 
123% 
122% 
131% 
112% 

Equ' 

267.1 
2w.5 
140.1 
134.7 
131.7 
134.7 
150.8 
149.6 

132.950 
141,031 
150,082 
159.060 
168.758 
177.W 

Projeded hourly nor at buildout for 2 Peak E o v r  Event 
Buildout IMADF: 0.190 MGD 
Buildout MADF 0.284 MOD 

f8db"S) (pall0"S) 
14,505 14.505 
13.296 27.801 

0.0145 
0.0027 
0.W16 
0.0129 
0.0012 
0.WW 
O.wO5 
0 . m  

14,505 42,305 
2,686 44,991 
3,612 46,603 
12.893 59.4% 
1.209 60,704 

61.564 
62,101 

32 62.133 
0.W86 I 8,595 1 70:729 

I 82,010 
100,275 I 119.615 

0.0113 11281 
0.0183 18.265 
0.0193 19.339 
00240 I 23:970 I 143585 
0.0188 18,802 162.387 
0.0126 I ;;:',;; 1 174,958 
0.0121 187045 
0.0118 11,819 
00121 12.087 
0.0135 13,538 
0.0134 13.130 I 210,951 

224,488 
237.919 

Equalized Avrrsg:'Flornte 



TIME 
12:ooAM 
1:wAM 

l i m e  Period 
MIDNIGm-I:WA.M 

I :WAM-ZWAM. 
2:OO AM - 3:W A.M. 
3 W A h - 4 W A . M .  
4 W A h - 5 : W A M .  
5 , W A h - 6 W A . M .  
6.WAM-7.00A.M. 
7.WAM-8:OOAM. 
8:W AM - 9W AM. 

9 :WAh-1OWAM. 
I0:WAM- 1l:MAM. 
1l:WAM - I2WP.M. 
12:OO P.M. - I:W P.M. 

l:WPM-2:WP.M. 
2:W PM - 3:00 P.M. 
390 PM - 4W P.M. 
490 PM - 5:W P.M. 
5:WPM-6:WP.M. 
6.0OPM-7:WP.M. 
700PM-8:WP.M. 
8:OO PM - 9:W P.M. 

9WPM-1OWP.M 
IOOOPM- 1I:WP.M 

1I:WPM- I 2 . W A M ~  
Equslbad 

2:w AM 
3 W  AM 
4W AM 
SW AM 
6W AM 
7WAM 
SWAM 
9 O O A h  
IOWAM 
II:WAM 
12WPM 
1:W PM 
2:W PM 
3:WPM 
4 W P M  
SWPM 
6 W  PM 
100 PM 
8:WPM 
9:WPM 
1O:OO PM 
ll:OOPM 

lime 
1 2 : W A h  
I : O O A M  
2W AM 
3 O O A M  
4:WAM 
5:WAM 
SWAM 
7 W A M  
SW AM 
9WAM 
IOWAM 
I l 'WAM 
1200 PM 
1:WPM 
2:W PM 
3:W PM 
4:W PM 
SOOPM 
6:WPM 
7.WPM 
SW PM 
9 W P M  
10:WPM 
11:W PM 

Average Flovrsfi 

17-Mird4 - Miximum Avenge Day F l o r  
0.118 MGD 
0.172 MOD 
0.374 MOD 

1.5 
3.2 (PIFRw4AADF4.118) 

H of 
ADF 
131% 
121% 
131% 
24% 
15% 
117% 
I I %  
8% 
5% 
0% 
78% 
10Ph 
166% 
115% 
ZIP/. 
170% 
114% 
110% 
107% 
110% 
123% 
122% 
131% 
112% 

E=" 

GPM 
157.1 
1440 
157.1 
29.1 
17.5 
139.6 
13.1 
9.3 
5.8 
0.3 
93.1 
122.2 
197.8 
209.4 
259.5 
203.6 
136.1 
130~9 
128 0 
130.9 
146.6 
145.4 
l5 l . l  

M W ,  
0 . W 4  
0.W86 
O W  
0.0017 
O.M10 
0.W84 
0 . W  
0 . W  
0.0033 
0 . W  
0.0056 
0.0073 
0.0119 
0.0126 
0.0156 
O.Ol22 
0.W82 
0.W79 
0.Wll 
0.0079 
0.W88 
0.0087 
0.0094 
0.W80 

7.16 
172o(u 

0.17: 

Estinrlrd V0l.nr 
g&Om 

9.421 
8,638 
9,413 
1.745 
1,047 
8,376 
785 
558 
349 
21 

5,584 
7,329 
11.866 
12.561 

Projected hourly n o r  at buildout for a Peak Hour Event 
Bddovt 3MADF 0.190 MGD 
Buildout MADF 0.276 MGD 

7,678 
7,853 
4795 
8,725 
9.423 
8.010 

lvhr 

IGD 
?d 

fMWh0 
0.0137 
0.0126 
0.0131 
0.W25 
0.WlS 
0.0122 
0.W11 
O ~ W  
0.003s 
O W W  
0.0081 
0.0101 
0.0172 
0.0183 
0.0226 
0.0118 
0.0119 
0.0114 
0.0112 
0.0114 
0.0128 
0 0127 
0.0137 
0.0116 

10.1 
250.W 

0.25 

(garbm) 
13,697 
12.555 
13,697 
2.536 
1,522 

12.175 
1,141 
812 
507 
30 

8.117 
10.653 
17,248 
18.262 
22,635 
17.755 
11,870 
11,414 
11,160 
11,414 
12,784 
12,682 
13,697 
11,642 .. 

C"m"l.ti"c vo1vme 

(Ed-) 
13,691 
26,252 
39.949 
42,485 
M.W7 
56,182 
57,323 
58.135 
58.M2 
58,673 
66,789 

94.690 
112,952 
135.587 
153.342 

77,442 

238,363 
2 5 0 . m  

39.438 
39,596 
40,345 
40,366 
45,950 
53.279 
65.145 

93,282 
105.497 
113,664 
121,516 
129,195 
137,047 
145,842 
154,567 
163,990 
I72.0W 

77,709 

(gnuom) 
10.417 
20.834 
31.251 
41,668 
52085 
62,501 
72,918 
83.335 
93,752 
lM.169 
114.586 
125,003 

166,670 
177,087 
187,504 
191,921 
208,338 
218,755 
229.172 

7,167 
14,333 
21,5w 
28,667 
35,833 
4 3 . m  
50,167 
57,333 
M,5W 
71,667 
78.833 
86,w0 162 
93,167 4,862 
100.333 10,259 
107.500 18.665 
114.667 23.714 
121.833 24.714 
129.000 
136,167 
1431333 1 
150.5W 
157.667 29.784 

1.683 
5,418 
8.698 3.908 

818 0 
0 0 

1,758 161 
0 0 
0 0 
0 0 
0 0 
0 0 

236 0 
7,M7 5,234 

14,912 11.483 
27,130 22,1w 
34,469 27,846 
35,922 27,703 
36.919 27,103 
37,663 26,250 
38,660 25.650 
41.026 26,420 
43.292 27.088 



Havrly *Im for: 
2005 AADF: 

0.w40 
0.0015 
0.W5 
0.w42 
0.w45 
0.0071 
0.0082 
0.0012 
0.0119 
0.0127 
0.0123 
0.0104 
0 . a  
0.WW 
0.W76 
0.W79 
0.W88 
0.W90 

TIME 
I2MAM 
1:wAM 
2 W A M  
3:wAM 
I:W AM 
3 W A M  
6 W A M  
7 W  AM 
8:WAM 
9 W  AM 
IOW AM 
I l W A M  
I2WPM 

3.952 33,166 
4,516 37,683 
4,516 42,199 

4,516 50.949 
7,057 58,006 
8,186 66,192 
4,234 70,426 
11,855 82,281 
12,702 94,983 
12,279 107.261 
10,444 I17.705 
9,597 127.302 
9,033 136,335 
1,621 143,956 
7,903 151,859 
8,750 160,610 
9.033 169,642 

4,234 46,433 

1:W PM 
2W PM 
3:W PM 
4:W PM 

97,241 
104.72l 
112.201 
119,681 
127.161 
134.6bI 
142,121 
149.601 

5:WPM 
6 W  PM 
7-W PM 
8W PM 
9 W P M  
IOWPM 
1l:OOPM 

0 
4,375 
9.597 

17.359 
14,396 

19,676 
21,029 
21.170 

zafirds . &ximum A V = . ~  D . ~  mor 
0.121 MGD 
0.180 MGD 
0.305 MGD 

I 5  
2.5 (T'Wt2W5 AADF=O.121) 

Y. af I 

108.2 
83% 103.5 

MY. 
53% 

57% 70.6 
60% 
94% 117.6 
I W ?  136.4 
57% 70.6 
158% 197.6 
170% 211.7 
164% 204.6 
140% 114.1 
110% 160.0 
107% l50.5 
110% 127.0 
123% 131.7 
122% 145.8 
131% 150.5 
112% 164.7 

E q d k d  Avmgc Flowat 
Eq.AD 

Prokcled hourly f i o r  at boildovl for s Peak H a w  Event 
Buildout 3 W F  0~190 MOD 
Bwldovt MADF: 0281 MGD 
Normbtion Fanor (ncu M F @ . A D F )  1.1 

I 'WAM-2WA.M.  
2WAM - 3:W AM. 
3'WAM-4:WA.M. 
4WAM - SWA.M. 
500 AM - 6:W A.M. 
6OOAM- 7:WAM 
7:W AM - 8:W AM.  
8:W AM - 9:W A.M. 

9 ~ W A M -  1OWA.M. 
0:W AM - 1I:W A.M. 
II'WAM- 12:OOP.M. 
1200P.M. - 1:OQP.M. 

1:WPM-2:WP.M. 
2 W  PM - 3:OQ P.M. 
3:WPM-4:WP.M. 
4WPM-5:WP.M. 
5.WPM-6:WP.M. 
6WPM-7:OOP.M. 
7 W  PM - 8:OO P.M. 

I 8:W PM - 9:OO P M. 
900 PM - 10:OO P . M ~  9:W PM 
IO:WPM-I1'00PM I 0 , N P M  

1W AM 
2 W  AM 
3:m AM 
4W AM 
SW AM 
6W AM 
700 AM 
8:W AM 
9:w AM 
10:w AM 
Il-WAM 
I2:WPM 
1:W PM 
2.W PM 
3:W PM 
4W PM 
5:W PM 
6 W  PM 
7-W PM 
8:W PM 

Adjusted ESL Q 

(MGh,) 
0.0096 
0.0092 
0 0088 
0.W86 
0.W71 
0.W58 
0.W67 
0,0067 
0.W63 
0.0067 
0.0104 
0.0121 
0.W) 
0.0175 
00188 
00182 
00154 
00142 
0.0134 
0.0113 
00117 
00129 
00134 
0.0146 

11.06 
265.43i 

0.26! 

Adjured Volulnc 

(gallonr) 
9.5% 
9,182 
8.764 
8,556 
7,095 
5,843 
6,678 
6,678 
6,260 
6,678 
10.434 
12.103 
6,260 
17.529 
18,781 
18,155 
15,442 
14,190 
13,355 
11,268 
11.686 

(gdl0"s) 
9.599 
18.781 
27.545 
36,101 
43,195 
49,038 
55,116 
62.393 
68,654 
75,331 
85,765 
97,868 
104.128 
121,657 
140.437 
158,592 
174.034 
188.224 
201.579 
212,847 
224.533 
237,471 
250,826 
265,433 

44,239 
55,299 
66,358 
77.418 
88,478 
99,537 
110,597 
121.657 
132.717 
143.776 
154.836 
165.8% 
176,955 
188,015 
199,015 
210.135 
221,194 
232.254 
243314 

14,960 

29,920 
31.400 

59,841 
67,321 
74,801 
82,281 
89,761 



Hourly Flw lor: 
2% AmF 
ADF: 
PHF: 
W F P u L i n g  Factor 
PHF P c h g  F.sfw 

n m e  Period 
AlDNIGHT-k00AM. 

I:WAM-2.00A.M. 
2WAM-3:OOA.M. 
3 ~ W  AM. 4:W A.M. 
4.WAM-S:WA.M. 

lum 
12:w AM 

Tame 
12.WAM 

1:oo AM 
200 AM 
3:wAM 
4:W AM 
5 m A M  
6W AM 
7 W A M  
8W AM 
9W AM 
IOWAM 
11:wAM 
I2:WPM 
l:W PM 
2:W PM 
3:WPM 
4:W PM 
5:W PM 
6.WPM 
7 W  PM 
8:WPM 
9:W PM 
1O:OO PM 
1I:WPM 

C F e W  - Mxximmrn A v e n s  Day Flew - 
0.122 MOD 
0.169 MGD 
0.314 MOD 

1.4 
2.6 [PHF/2OMAADF=O.I22) 

v. of 
ADF 
6% 
1 1 8% 
6P'o 
61% 
63% 
SS?? 
61% 
71?4 
82?4 
69% 
82% 
98% 
I O i %  
165% 
186% 
82% 
147% 
131% 
121% 
114% 
W% 
129% 
133% 
104% 

W 

GPM 
73.4 
137.7 
78.0 
71.1 
73.4 
68.8 
71.1 
82.6 
%.4 
80.3 
%.4 
114.7 
119.3 
192.8 
218.0 
%.4 
172.1 
153.8 
142.3 
133.1 
1102 
151.5 
156.1 
121.6 

M M ,  

0.0083 
0 . m 7  
0.m3 
O ~ W  
0.m1 
0 . w 3  
0.W5O 
0.0358 
0 . W 8  
0.0058 
0 . m 9  
0.W72 

om 

0.0116 
0.0131 
0.W58 
o.oin3 
0.0092 
0.0085 

0.w66 
0.0091 
0.0094 

0.0080 

0 . ~ 7 3  
7.02 

Projected hourly flow at buildout for I Puk Hour Event 
Bluldovl3MADF 0.190 MGD 
Buildout M4DF 0.262 MGD 
Normalvatlon Factor (new AADFIEgADI) 1.1 

5 W AM- 6:WA.M. 
6-00 AM - 7.W AM. 
100 AM - 8:W A~M. 
8W AM. 9W AM. 

9:WAM- IO00A.M. 

11-WAM- 12:WP.M. 
12.WP.M.- 1.WP.M 

I.WPM-2.WP.M. 
2'WPM-3:WP.M. 
3.WPM-4:WP.M. 
4:WPM-5:00P.M. 
5 .04  PM - 600 P.M. 
6 W  PM - 700 P.M. 
7W PM - 8:W P.M 

o m  AM. ii:on A.M. 

8 on PM - 9 ~ ~  P.M. 

1:m AM 
2:w AM 
3:wAM 
4:ooAM 
5:wAM 
6:WAM 
7:w AM 
8W AM 
9W AM 
IOWAM 
1l:WAM 
I2:W PM 
1:W PM 
2:W PM 
3:W PM 
4:W PM 
5 3 0  PM 
6.WPM 
7 W  PM 
8:W PM 

Equnlbed Aver=- Flowrat 

tdjurted ErL Q 

0.0114 
0 . m 5  
O.WS9 
ow61 
0.0057 
0.0059 
0.%8 
n.w8o 
n.ws 

0 . m  

o.om 

0.W80 
0.w5 

0.01M 

0.W80 
0.0142 
0.0127 
0.0118 
0.0110 
0 0091 
0 0125 
0 0129 
omoi 

9.69 
232.68 

0 23 

(8dDnr) 
6,078 
11,397 
6,458 
5,888 
6,078 
5.698 
5,888 
6,838 
7.978 
6.648 
7,978 
9,497 

15.955 
9,877 

18.045 
7,978 
14.246 
12,726 
11.777 
11.017 
9,117 
12.536 
12,916 
10,067 

llihr 
d 
IGD 

ErtlmMCd Volvme 
P . U M I  

4.406 
8,261 
4,682 
4,268 
4,406 
4.131 
4,268 
4,957 
5,783 
4,819 
5,783 
6.885 
7.1M 
11.566 
13.MI 
5.783 
10,327 
9,225 
8,537 
7.986 
6.609 

9,363 
7.298 

9,088 

llihr 

IGD 
pd 

>k 

17,475 
23.933 
29.821 
35,899 
41,598 
47,486 
54,324 
62.302 

96.302 
112.257 

138.279 
152.525 
165,251 
177,028 
188.045 

130,302 

197,162 
209,698 
222,614 
232.681 

gdl03.5 

4,406 
12,668 
17,349 
21.618 

45,163 
49.982 
55.765 
62,649 
69,809 
81,375 
94,456 
1W.239 
110,566 
119,791 
128.328 
136,314 
142,923 
152.011 
161.374 
168,672 

WJ-4 
9,695 
19,390 
29.085 
38.780 
48,475 
58.170 
61,865 
7 7 . m  
87.256 
96.951 
106.646 
116,341 
126,036 
135,731 
145,426 
155,121 
164.816 
174,511 
184,206 
193.901 

7,028 
14,056 
21,084 
28.1 12 
35.140 
42,168 
49,196 
56,224 
63.252 
70,280 
71.308 
84.336 

24,060 23.049 
23.482 22,345 
26~323 

28,154 



TIME 
I2WAM 
IWAM 
2WAM 
300AM 
4ooAM 
S O O A M  
6WAM 
7 O O A M  
800 AM 
9.00AM 
IOWAM 
ll.WAM 
I 2 0 0 P M  
1:WPM 

3:OO PM 
4 00 P M  
5OOPM 
6.0OPM 
100 PM 
8.00PM 
9 00 PM 
IWOOPM 
I l ' W P M  

;"""" :.,..*:si%?&%: 

Equal,: 

GPM 
135 0 
123 8 
135.0 
25.0 
15.0 
120.0 
11.3 
B O  
5 0  
0.3 
80.0 
l O I . 0  
170.0 
I 8 0 0  

1750 
117.0 
11 2.5 
110~0 
1125 
1260 
125.0 
1350 
114.8 

\"<rage Rovraf 
E q ~ M  

M W I I  
0.W81 
0.W74 
00081 
O O O l 5  
00x8 
0 0072 
0 0007 
0 w 0 5  
0 w03 
0 o w 0  
0 O M 8  
0 OD53 
00102 
00108 
00136 
0.0105 
0.W70 
O~W68 
0 0065 
0 0068 
0 0076 
0 W75 
0 W81 
0 0069 

6,161 
117.845 

0 141 

Tilot Period Time 
UDNIGHT-I W A M .  12WAM + 200 A M -  3 W A M  

I O O A M - 2 W A M  

300AM-400AM 
4 0 0 . 0 4  S W A M  
5 00 AM - 6 W A M  

I 'W AM 
2WAM 
3.00.04 
400 AM 
5.W AM 
600 AM 
7'W AM 
8:W AM 
9.WAM 
IDWAM 
11:wAM 
I2.WPM 
I'WPM 
2'WPM 
3.WPM 
1:OD PM 
5:OO PM 
600 PM 

0 0095 
00104 
00019 
00012 
0 DO93 
0 0009 
0 0006 
0 WM 
0 now 
0 0062 
00081 
00131 
00139 
00172 
00135 
0 0090 
00087 

0 W87 
0 W97 
0 00% 
O O l O I  
0 W88 

nw85 

7.91 
190,001 
0 1% 

g d 0 , E  
8,100 
7.425 
8,100 
1.5W 
900 

72W 
675 
480 
300 
18 

4,800 
6,300 
10,ZW 
10,800 
13,386 
10,500 
7,020 
6.750 
6 . W  
6,150 
7.560 
7,500 
8.100 
6.885 

h 
Id 
GD 

 allom om, 
10.409 
9,542 
14409 
1,928 
1.157 
9.251 
867 
617 
386 
23 

6,168 
8.096 
13,108 
13,879 
17,202 
13,491 
9,021 
8,674 
8,432 
8,674 
9,711 
9,638 
10,409 
8,848 

lvhr 
,d 
GD 

25,125 
26,025 
33225 
33,900 
34,380 
34,680 
34.698 
39,498 
45,198 
5 5 9 9 8  
65,798 
80.184 
W.6U 
91.1M 
104.454 
1 11,054 
117.804 
125364 
132.864 
140,964 
147.849 

19,951 
30,360 
32.288 
33,445 
42,697 
13,565 
44,182 
44,567 
44,590 
50,759 
58,855 
71,963 
81,842 
103,044 
116~538 
125,559 
134.233 
142,715 
151,389 
161,105 
170.743 
181.152 
IW.wO 

4.dh.i C...l.tir# 
V k r n  (g&"s) 

6.160 
12,321 
18.481 
24,642 
30,802 
36,%2 
43,123 
19,283 
5 5 ~ 4 4 3  
61,604 
67,764 
73,925 
80,085 
86,215 
92.406 
98.566 
104.726 
110.887 
117.047 
123.208 
119.368 
135.528 
141.689 
l47.849 

23,750 
31.667 
39.583 
47SW 
55,417 
61,333 
71,250 
79,167 
87.083 
95PW 
102,917 
110,833 
li8.750 
126,667 
134,583 
142.500 
150,417 
158,333 
166250 

'dvmr in S t o n ~ a  

1.940 

5.144 

140 
4,179 
8,819 

16,045 
20,381 
21.114 
21,833 
22,273 
22,863 
21,162 

2,493 
1.118 
6.610 

179 
5,371 

11,333 
20,619 
26.1% 

28,058 
28,623 
29381 

o h n e  I. sto..g* 
.act"., .".;I. VOI 

1,847 
2,827 
4.674 

4,546 
9,863 

18.503 
23,416 
23,894 
24,006 
23,925 
24.038 
25,191 
16.267 
28,114 



cmvunn n o w  ANALYSIS 

hlinstrd V d v m  
gdhn 

Hourly F l a  10. June 29,>006 - Puk Eomr Evemi. No mi. 
ZW6 AADF: 0.122 MGD 
O F .  0.120 MGD 
PIP: 0.280 MGD 
PAF Puking Factor: 2.3 (PHFROM AhDF=O.122> 

CumdsCe Vdmmr E g m r l d  Cmmulstk< 
g.Il0nr V&rn ( g a h m )  

12:OoAM 

2 W A M  
141.4 

2,463 
8,484 

3:WAM 18.2 
4.WAM 22.8 
S W A M  146.0 
6.WAM 73 0 
7:W AM 18.2 
S W A M  159.7 
9:wAM 41.1 

2.463 4.990 
10.948 9.981 

I 1I:WAl.i I 95.8 
IOWAM 50.2 

1 2 W P M  59.3 

3.284 
9.853 
1,368 

I 7 00 PM 95 8 
8 W P M  I 1323 
9 00 PM 54 I 108,546 109.787 

I18.399 114,717 
119.768 119,768 

IOWPM 1 M 2  
1 1  WPM 22 8 

Equalized Avyccaqe Flowat 
Ea AD 

15.631 
2.171 

MOH. 
0.W25 
0.0085 
0.0019 
0 001 1 
0.0014 
0.0088 
0.0044 
OW11 
0.0096 
0.0025 
0.W30 

181:819 
I 190,000 

0.0057 
0.0036 
0.0071 
0 0068 
0 0019 
00117 
0 0068 
0 0533 
0 0057 
0 0079 
0 0033 
0 0099 

1,916 
1.095 
1368 
8,758 
4379 
1.095 
9,579 
2.463 
3.011 
5,748 
3,558 
7,116 
6.842 
1,916 

11,659 
6.842 
3,284 
5.748 
7.937 

0.001, 
4,990 

119,768 gpd 
0120 MGD 

2 W A M .  3 LL A M 
IO0 .AM. 4 00.4 M 
' U A M . I W A C (  
5 00 A M .  6 M A  U 
6 1L. A M .  7 W A .u 
I 0 0  A M .  8 W A  \I 
8 W .W - 5  06.4% 

% UL AM. 10 00 A u 
Ir no AM . I I OD A u 
: I  Oi A W -  1 2 0 0 P M  
I 2  rOPM - 1 0 0 P M  

1 OOPM. 2 LOPM 
2 M PM . ?  OC P M  
1 0 3 P M .  4 OUPM 
4 0 3  Pbl . SOL P M  
S h l P M - d O O P M  

7 ,3 PM . R 00 P M 
I ~ P M - ~ ~ P M  

2WAM 
300AM 
4WAM 
SWAM 
6WAM 
7WAM 
8 O O A M  
9 W A M  
I O O O A M  
I 1  MAM 
12WPM 
I WPM 
2 00 PM 
3 W P M  
4WPM 
5 W P M  
6 W P M  
7 00 PM 
8 00 FM 

Adinsted Ear Q 

OW17 
0 W22 
00139 
0 w 6 P  
D o o l l  
OOlSZ 
00039 
0 W48 
OW91 
O M 5 6  
00113 
0 0109 
0 m30 
00185 
00109 
0 W52 
OW91 
00126 
0 WS2 
00156 
0 0022 

7.91 
190,Wb 

0 190 

14,971 
19,961 
24.952 
29,942 
34.932 
39,923 
44.913 
49,903 
54,894 
59,884 
64.874 
69,865 
74,855 
79,845 
84,835 
89,826 
94,816 
99,806 
104.797 

1,737 
2.17, 
13.894 
6,947 
1,731 
15.197 
3.90s 
4,776 
9,118 
5,644 
11.289 
IO.855 
3.039 
18.496 
10,855 
5,210 
9,118 
12.591 
5.210 

13.460 17,367 
1.039 20 407 

22,144 
24,314 
38,20* 
45,155 
66.892 
62,089 
65,996 
70,712 
79,890 
85.535 
96,814 
107,678 
110,718 
129,214 
140,069 
145.279 
154,397 
166.988 
172.198 

15.833 
23,750 
31.667 
39:583 
47,509 
55.417 
63,333 
71.250 
79,161 
87.083 
95,004 
102,917 
110,833 
118,750 
126.667 
134,583 
142,SW 
150,417 
158333 
166,250 
174,167 
182,083 
190,ow 

' d u m  1. Starasc 

3,494 

3,157 

4.589 
2,062 

839 

2,126 
1,978 
903 

7,572 
9.124 
7.7 I 8  
8,475 

11,822 
9.716 

' d u m  I. stongo 
,r . C t d  .".il_ YO1 

6,668 
6,390 

8,872 
5.154 
3,105 
4,997 
3.416 
7,479 

11,108 

18,193 
21.822 
19,807 
21,699 
27,065 
25.050 
13.455 



cuMuL*TNE PLOW ANALYSIS 

EaurIy Flon for X ~ ( n b V 2 5 , 2 w L  
2W6 AADF 0.122 MOD 

0123 MGD 
0.251 MGD 

2.1 (PWi2W6 MDf-c 122) 

Eltimntod V d n m  
g.,UO"S 

6.881 
6,333 
3,580 
1,377 
688 

3,855 
1.101 
3,855 
10,464 
1,101 
3,855 
1,652 
1,160 
9.638 
6,884 
6,609 

Cunmi.iive V d m l r  

6,881 
13,218 
16,197 
18.174 
18,863 
22.118 
23.819 
27,615 
38,139 
39240 
43.095 
44,747 
51,907 
61,345 
68,429 
75,038 
80,821 
86,603 
92,386 
98,444 
104,502 
110,836 
3 16,894 
122,952 

&-.Urn 
!4..lhrd C.ld.tin 
vof~m f&-dO"SJ 

5.123 
10,246 
15.369 
20,492 
25,615 
30.738 
35,861 
40,984 
46,107 
51.230 
56,353 
61,476 
66,599 
11,722 
76,845 
81,%8 
87,091 
92,214 
97,331 
102,460 
107,583 
112.7% 
111,829 
122,952 

TIME 
12:cOAM 
1:wAM 

GPM 
111.7 
105.6 
59.7 
u . 9  
11.5 
M ~ 3  
18.4 
643 

18.4 
M.3 
21.5 
1193 
160.6 
114~7 
110.1 
96.4 
96.4 
96.4 
101.0 
101.0 

noHr 
O.Wb9 
0 0063 
0.W36 
0.0014 
O.WO1 
0.W39 
0.Wll 
0 W39 
O.Ol05 
O W l l  
0.W39 
0.W11 
0.W72 
0.0096 
0 W69 
0.0064 
O.WS8 
0 WS8 
0 W58 
0.006l 
0.0061 
0 W63 
0.W61 
0.0061 

5,122 

ZWAM 
3w AM 
4:wAM 
S:W AM 
6:oO AM 
7 0 0  AM 

900 AM 
I O  00 AM 
1I:OOAM 
12W PM 
l.0OPM 
ZW PM 
3:OOPM 
4W PM 
5.00 PM 
6 W P M  
700 PM 
8.WPM 

5,783 
5.783 
5,783 
6,058 
6,058 
6,333 
6,058 
6.018 

ilmr 

900 PM 105.6 
I0:W PM 101.0 
I LODPM IO, 0 

Equali-. A v q c  Flou*s, 
%.A0 122.95: 

0 12: 
,d 
GD 

I Adpsted EsL Q 

fn*i 
00106 
0 w98 
0 W55 
00021 
OW11 
Oo060 
o w n  
0 0060 
00162 
0 0017 
0 0060 
0 W26 
00111 
00149 
00106 
00102 
0 W89 
0 0089 
0 M89 
0 w 9 4  
0 0 x 4  
0 Cn98 
00094 
0 0094 

7.91 
1900N 

0191 

Adjusted Volnma C"rn"i,Liv. votonc 

A 
10,638 
20,426 
15,957 
28,085 
29,149 
35.106 
36,809 
42.766 
58,936 
60,638 
66.596 
69,149 
80,213 
95,106 
105.745 
115,957 
124.894 
133.830 
142.764 
152.128 
161,489 
171,217 
180,638 
190,000 

!q"*ied C"rn"l.tiv, 
VOlOrn* 
@nom) 

7,917 
15.833 
23.750 
31,667 
39,583 
4 7 9 4  
55,417 
63,333 
71.250 
79,167 
87,083 
9 5 . m  
102,917 
110,833 
118.750 
126,667 
134.583 
142.500 

DIU_ I" storsp 
. .C1"Ii ."ail_ Vd 

2.934 
5,017 
2.845 

8,466 

3,360 
10,549 
13.483 
15,992 
17,213 
18,411 
19,687 
21,345 
23.042 
25.085 
26.713 

Tome Period 

1 0 0 A M - 2 0 0 A M  
2 OO AM-3 W A M  

(&-*ll*m) 
10,638 
9.781 
5,532 
2,128 
1,064 
5.951 
1,702 
5,957 
16,170 
1,702 
5,957 
2,553 
11.m 
14.891 
10,638 
I0213 
8.936 
8,936 
8,936 
9,362 
9,362 
9,781 
9,362 
9,362 

mlhr 
Id 
GD 

IMAM 
2 W A M  
3 W A M  
4 W A M  
S W A M  
S W A M  
7 w A M  
8 W A M  
9WAM 
1oooAM 
I 1  O O A M  
I2WPM 
1 WPM 
2 W P M  
3 W P M  
4 W P M  
S W P M  
6 W P M  
7 WPM 
8 W P M  
9 W P M  

I'ODAM-4:WA.M. 
4.00 AM - S-W AM. 
5:00AM-6.00A.M 
6 0 0  AM - 7:W A.M. 
7.00 AM. 8.00 AM. 
SODAM-900A.M 

9 O O * M -  1OWA.M. 
1OW AM - Il:W A M 
I I W AM - I?W P.M. 
1ZOOP.M.- 1:OOP.M. 

I 'WPM-2.WP.M 
2.W PM-3 WP.M 
3:MPM-4.W P.M 
4 00 PM-5:W P M 
5:W PM -6WP.M.  
6 W P M - 7  W P.M. 18,200 

19,645 
21.090 I 7 M P M  8 0 0 P M  

8 W P M - 9 0 0 P M  
9 W P M  I D W P M  

Egudmed Averwe Rarstq 

174.167 
182.083 
110.000 

- 



MIDNIGKI-LWAM 
I W A M - 2 W A M  

1200AM 0 W80 
l O O A M  0 0038 

8'W AM - 900 A M  
9WAM-IOO0A.M.  

I D W A M - I I D O A M .  
1 1 . O O A M -  12 00 P M 
l 2 'WP.M.- I  OOP.M. 

I W P M - 2 0 0 P M  
2 W P M - 3 . 0 0 P M  
3 W P M - I W P M  
4 W P M  - 5 W P.M. 
5 z W P M - 6 ' W P M  
6 DO PM - 7 00 P.M. 
7 00 PM-  8.00 P M 
8 W PM - 9'W P M 

9 00 PM. l O ~ W P  M 
IO WPM ~ 1 1  00 P.M 

~~ 

8.00 AM 
9 '00AM 
lOWAM 
II.00 AM 
lZWPM 
l.OOPM 
2 0 0 F M  
300PM 
4 OOPM 
5.OOPM 
6 0 0 P M  
7 OOPM 
8.00PM 
9 W F M  
% @ W P M  

CUMULAl"ZFLDW ANALYSIS 

* Hourly mar hrNorember 06.2006 
2006 AADF 0122 MGD 
O F :  
P w :  
PHF PcaLinz F-dar: 

Istimated Vdmrm 

6.406 
3,064 
2,501 
2.785 
2,228 
836 

3,9W 
2,228 
4,735 
11,420 
3.342 
8.356 
6,128 
6,685 
11,142 
10,585 
10,027 
5,014 
6,606 
7,799 
7,799 
11,699 
8,635 
7,521 

g.l!mu 

,Ill,, 
d 
OD 

w l l i d  Cm~uI.6. 

6,302 
12.604 
18,906 
25,208 
31,510 
31.812 
44.114 
50,416 
56,118 

V0I"m (@.U#,.r) TIME 
l 2 .WAM 
LWAM 
2 W  AM 
3'WAM 
4:WAM 
5:OO AM 
6W AM 
1.00AM 
8 0 0  Ah4 
9:OO AM 
IOOOAM 
l l .004M 
I2'OOPM 
I ' W P M  
2.OOPM 
3 W P M  
4:W PM 
5:00 PM 
600 PM 
7WPM 
8.00PM 

1WOO PM 
I 1  OOPM 

,~~~~~~~~~~~~~~ 

E q d l  

CPM 
106.8 
51.1 
41.8 
46 4 
37 1 
13 9 
65 0 
17.1 
78.9 
1903 
55.1 
1393 
lO2.l 
1114 
185 7 
1764 
167 I 
83.6 
106 8 
1300 
130.0 

143.9 
125.3 

kY'a8E Flowra, 
E s . 0  

M O H I  
0 m64 
OW31 
0 M25 
0 W28 
0 0022 
0 0008 
0 0039 
0 0022 
0 0067 
00114 
0 W33 
0 0084 
00061 
0 W67 
O O l i l  
00106 
00100 
0 0050 
O w 6 4  
0 0078 
0 0078 

0 0086 
0 0075 

no117 

6.330 
151.24 

0 15 

@ON 

6,406 
9,470 
11.977 
14.763 
16,991 
11,827 
21,726 
23,955 
28,690 
40,110 
43,452 
51,809 
51,937 
64,622 
75,763 
86.348 
96375 
101,389 
107,795 
115.595 
123.394 
135,092 
143,727 
151,248 

100.832 
101.134 
113.436 
119.138 
126,040 
132,342 
138,644 
144,P*6 
151.268 

0190 MGD 
Buildout PHF 0.436 MGD (equiu to 296.5 gpm occuned at S o o ~ m )  
Normsl~ation factor (nswA4DFtZ.ADF) 1 3  

.?".I-d C"*"l.,i", 
volume 
(*d,,) 

7,917 
11,833 
23.150 
31.667 
39,583 
41.500 
55,417 
63,333 
71.250 
19,167 
87.083 
P5,OOO 
102.911 

,OI.rn. I" Ston%. 

6,430 
2,712 
5,292 
5,074 
5,555 

11.634 
17,014 
21.694 
20.076 
20.207 
22,088 
23.969 
30.168 

O h _  I" s,or..e 
r .<,".I .".iL VOl 

(golfon.) 

5,976 

3,931 
3.258 
3.285 
8,911 

13,837 
18,063 
15,991 
11,668 
17,095 
18.521 
24,847 
27,326 

(pllom) 
8,048 
3.849 
3,149 
3,499 
2,799 
LOSO 

(gallon, 

8,048 
11,897 
15046 

0 W35 
0 0028 
00010 
0 W49 
0 0028 
0 w 1 9  
00143 
0 w.2 
O O l O 5  
OW11 
0 W84 
00140 
O O l 3 3  
00126 
0 0063 
0 0080 
0 0098 
0 ow* 
00147 

18,545 
21,344 
21.394 S W A M  6 0 0 A M  5 W A M  

6 W A M  7 W A M I  S W A M  I 
1 0 0 A M - 8 W A M  7 W A M  

1,899 
2.799 
1.948 
14,346 
4,199 
I0.4P7 
7.698 
8,398 
13~996 

27293 
30.092 
36.041 
50.381 
54.586 
65.083 
72.781 
81,179 
95.175 
108,471 
121.068 
127.366 
115.414 

13,291 
12,191 
6 298 

134,583 
142,500 
150.41 7 
158,333 
166,250 
174,161 

8.048 
9,797 
9~791 

145,212 
155.009 
169,705 
180,552 
190,OW 

14,696 
10.847 
9.648 

,I,?,, 



CYPRESS LAKES WASTEWATER TREATMENT PLANT 
PRELIMINARY ENGINEERING W O R T  

WASTEWATER CHARACTERISTICS (NOV 2003 TO NOV 2006) 

Nov-03 

Flow BOD, TSS BODLoad 
(MGD) (m&) ( m a )  (1bW Date Day 

0.113 150 190 141.4 11/05/03 W 
Dec-03 
Jan-04 
Feb-04 
Mar-04 
Apr-04 

May-04 
Jun-04 
Jul-04 

Aug-04 
Sep-04 
Oct-04 

Nov-04 
Dec-04 
Jan-05 
Feb-05 
Mar-05 
Apr-05 

May-05 
Jun-05 
Jul-05 

Aug-05 
Sep-05 
Oct-05 

Nov-05 
Dec-05 
Jan-06 
Feb-06 
Mar-06 
Apr-06 
May-06 
Jun-06 
Jul-06 

Aug-06 
Sep06 
Oct-06 

0.125 
0.109 
0.123 
0.122 

0.098 
0.101 
0.098 

0.126 
0.112 
0.109 
0.112 
0.119 
0.161 
0.130 
0.132 
0.081 
0.108 
0.084 
0.096 
0.103 
0.115 
0.137 
0.127 
0.142 
0.129 
0.113 
0.122 
0.105 
0.086 
0.106 
0.098 
0.111 
0.101 

NOV-06 
Average 
Max 
Min 

220 
330 
260 
3 00 

290 
230 
200 

270 
290 
260 
180 
470 

70 
180 
160 
530 
140 
240 
860 
235 
530 
100 
330 
220 
200 
950 
290 
240 
220 
180 
210 
170 
3 00 

87 0.124 150 90.0 11/01/06 W 
0.114 245 229 228 
0.161 530 480 - 508 
0.081 70 40 90 

270 
330 
260 
240 

390 
270 
170 

460 
140 
310 
110 
480 
110 
260 

50 
110 
520 

84 
230 
135 
140 
140 
300 
3 80 
350 
200 
270 
40 

260 
200 
230 
23 0 
310 

229.4 12/03/03 W 
300.0 01/14/04 W 
266.7 02/11/04 W 
305.2 03/10/04 W 

237.0 05/05/04 W 
193.7 06/02/04 W 
163.5 07/14/04 W 

283.7 09/08/04 W 
270.9 10/06/04 W 
236.4 11/03/04 W 
168.1 12/01/04 W 
466.5 01/13/05 Th 
94.0 02/03/05 Th 

195.2 03/03/05 Th 
176.1 04/14/05 Th 
358.0 05/12/05 Th 
126.1 06/09/05 Th 
168.1 07/07/05 Th 
688.6 08/04/05 Th 
201.9 mo. Avg Th 
508.3 10/27/05 Th 
114.3 11/30/05 W 
349.5 12/08/05 Th 
260.5 01/19/06 Th 
215.2 02/16/06 Th 
895.3 03/02/06 Th 
295.1 04/06/06 Th 
210.2 05/04/06 Th 
157.8 06/08/06 Th 
159.1 07/05/06 W 
171.6 08/02/06 W 
157.4 09/06/06 W 
252.1 10/04/06 W 



APPENDIX B 
PROCESS UNITS CAPACITIES AT BUILDOUT FLOWS 

HDR Engineering, Inc. Append& B 
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TRAINS 1 AND 2.  AT BUILDOUT. 
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CYPRESS LAKES m 

EXTENDED AERATION C A P A C m  
AT 0.190 MGD 3MADF 

PRELIMINARY ENGINEERING REFQRT 

A. Design Criteria 
3MADF = 0.190 MGD 
Tank Volume 
Percentage of Total Flow: 
3MADF to Each Aeration Train: 
MDF to Each Aeration Train: 
MLSS: 
Volatile Fraction of MLSS 

A. All units in service at AADF 
Maximum Rerum Activated Sludge (RAS) to each Aeration Train: 
Hydranlic Retention Time: 
Solids Retention Time: 
Effluent cBOD,: 

B. Class I Reliabity at AADF (100% of Flow w/ Largest unit out of service)* 
AADF to Each Aeration Train w/ Largest Unit Out of Service: 
Maximnm Return Activated Sludge ( R A S )  to each Aeration Train: 
Hydraulic Retention Time - AADF Class I Reliability: 
Solids Retention Time - AADF Class I Reliability: 
Effluent cBOD5 - AADF Class I Reliability: 

C. AI1 units in service at MDF 
Maximnm Return Activated Sludge ( R A S )  to each Aeration Train: 
Hydranlic Retention Time: 
Solids Retention Time: 
Efflnent cBOD,: 

D. Class I Reliabity at MDF (100% of Flow w/ Largest unit out of service)* 
MDF to Each Aeration Train w/ Largest Unit Out of Service: 
Hydraulic Retention Time - AADF Class I Reliability: 
Solids Retention Time - AADF Class I Reliability: 
Effluent cBOD, - AADF Class I Reliability: 

Train1 Train2 
0.190 

79,100 79,100 
33% 33% 

0.063 0.063 
0.095 0.095 
3,500 3,500 
70% 70% 

Train 3 
MGD 

71,600 Gallons 

0.063 MGD 
0.095 MGD 

3,500 mgiL 

33% % 

70% 

0.095 0.095 0.095 MGD 
30.0 30.0 27.1 hr 
27.7 27.7 24.7 day 
2.0 2.0 2.1 mgiL 

0.095 out of pervice 0.095 MGD 
0.143 0.143 MGD 
20.0 18.1 hr 
16.2 14.3 day 
2.5 2.7 mg& 

0.143 0.143 0.143 MGD 
20.0 20.0 18.1 br 
16.2 16.2 14.3 day 
2.5 2.5 2.7 mgiL 

0.143 0utofrs~c-e 0.143 MGD 
13.3 12.1 hr 
9.8 - 8.7 day 
3.4 3.7 mgL 
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CYPRESS LAKES WWTP 
PREJJMEVARY ENGINEERING REPORT 

CLARIFIERS LOADINGS 
AT 0.190 MGD 3MADF 

A. Design Criteria 
3MADF: 
MDF: 
Peak Flow after Proposed Flow Equalization 
Design Peak Flow w/ Flow Equalization Provided 
Class I Reliability - 100% of Total Design Flow with Largest Unit out of Service: 
mss: 
Return Activated Sludge (RAS) Flow: 
No. of Existing Clarifiers: 
Surface Area of Existing Clarifiers 1 and 2 (each): 
Surface Area of Existing Clarifier 3: 
Weir Length of Existing Clarifiers 1 and 2 (2x1943 each -per survey): 
Weir Length of Existing Clarifier 3: (2~13.6-ft -per survey) 

B. Surface Overtlow Rate 
Maximum Allowable Surface Overflow Rate. at PHF for Existing Clarifiers: 
Design Peak Flow Surface Overflow Rate for Existing Clarifiers 1 and 2 (each): 
Design Peak Flow Surface Overflow Rate for Existing Clarifier 3: 
Class 1 Reliability Design Peak Flow SOR of Existing Clarifiers 

C. Solids Loading Rate 
Maximum Allowable Solids Loading Rate at MDF for Existing Clarifiers: 
MDF Solids Loading Rate for Existing Clarifiers 1 and 2 (each): 
MDF Solids Loading Rate for Existing Clarifier 3: 
Class 1 Reliability MDF Solids Loading Rate 

D. Weir Loading Rate 
Maximum Allowable Weir Loading Rate at Design Peak Flow: 
Design Peak Flow Weir Loading Rate for Existing Clarifiers 1 and 2 (each): 
Design Peak Flow Weir Loading Rate for Existing Clarifiers 3: 
Class 1 Reliability Design Peak Flow Weir Loading Rate 

Values 
PP1.5 PF=l.O Units 
0.190 0.190 MGD 
0.285 0.285 MGD 

0.285 0.190 MGD 
0.285 0.190 MGD 
3,500 3,500 m@L 
0.285 0.285 MGD 

3 3 
240 240 ft? 
228 228 ft.’ 
38 38 ft. 
27 27 ft. 

1 .5 1 .o 

1,000 1,000 gpd/ft2 
396 264 @fi’ 
417 278 @ft’ 

609 406 gpd/ft2 

35 35 Ibs/day*ft’ 
23 19 Ibs/day*ft2 
24 20 Ibs/day*ft2 

35.55 30 lbdday*ft’ 

20,000 20,000 gaUday*ft. 
2,500 1,667 gaVday*ft. 
3,519 2,346 gaWday*ft. 
4,385 2,923 gaWday*ft. 
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CYPRESS LAKEsm 
PRELIMINARY ENGINJGEFUNG REPORT 

FILTERS LOADINGS 
AT 0.190 MGD 3MADF 

A. Design Criteria 
3MADF: 
Peak Flow after Proposed Flow Equalization 
Design Peak Flow w/ Flow Equalization Provided: 
Maximum Allowable Loading Rate: 

B. Existing Gravity Sand Filters - One Unit Out of Service 
No. of Filters: 
Total Surface Area: 
Total Design Surface Area: (Largest filter out of service) 
Design Peak Flow Loading Rate for Existing Filters 
Design Peak Flow Loading Rate with a Single Unit Operating 
(Largest unit out of service and second unit on backwash) 

Values 
PF=1.5 PF=l.O units 
0.190 0.190 MGD 

0.285 0.190 MGD 
1.5 1 .o 

4.0 4.0 gpdsqft. 

3 3 units 
140 140 sqft. 
90 90 sqft. 
2.2 1.5 gpdsqft. 
4.9 3.3 gpdsqft. 



- 1  CYPRESS LAKES WWTP 
PRELIMINARY ENGIMEERING REPORT 

CHLOIUNE CONTACT CHAMBER CAPACITJJ% 
AT 0.190 MGD 3MADF 

A. Design Criteria 
3MADF: 
MDF 
Peak Flow after Proposed Flow Equalization 
Design Peak Flow w/ Flow Equalization Provided: 
Class I Reliability (100% Design Peak Flow): 
Minimum Detention Time: 

B. Existing Chlorine Contact Chambers 
No. of Trains: 
Volume Per Train: 
Total Volume: 

Values 
PF=1.5 PF=I.O units 
0.190 0.190 MGD 
0.285 0.285 MGD 

0.285 0.190 MGD 
0.285 0.190 MGD 

1.5 1 .o 

15 15 minutes 

2 2 
2,500 2,500 gallons 
5,000 5,000 gallons 

C. Capacities at Peak Design Flow 
Maximum Detention Time at Peak Design Flow with all Units in Service: 
Chlorine Residual at CT=120 4.8 3.2 mg/L 
Detention Time at Class 1 Reliability PHF with Largest Unit Out of Service: 
Chlorine Residual at CT=120 9.5 6.3 mg/L 

25 38 Minutes 

13 19 Minutes 
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STATIC SCREEN AND SCREENINGS 
WASHING AND DEWATERING PRESS 

-MANUFACTURER’S DATA- 

Appendix C HDR Engineering, Inc. 



3 - VULCAN 
INDUSTRIES, INC. 

I 

Model SS 
STAT0 SCREEN 



Model SS STAT0 SCREEN 
The Model SS Stato Screen is a non-mechanical screening device for separating solids from liquids. 
Because there are no mechanical parts and the unit requires no power, these screens can be installed 
with minimal capital inveswent. With a wide range of uses the Stato Screen is ideal for municipal waste 
water and industrial applications. 

CONSTRUCTION 
Available in 304 or 316 Stainless Steel with flanged inlet and outlet pipes. Hinged enclosures and spray 
systems are available. 

OPERATION I FEATURES 
Wastewater is pumped through the pipe inlet into the influent chamber. As the influent level rises it flows 
over the weir and beneath the pivoting baffle plate. The liquids and solids flow over the triple-arc wave 
wire screen panel, and wastewater falls through the screen openings, while gravity and the addition of 
more screenings push captured solids toward the point of discharge. The water that falls though the 
screen enters the effluent distribution chamber and flows through the outlet pipe. A drip lip at the bottom 
of the screen directs any excess water to the effluent chamber. When the solids reach the bottom of the 
screen they slide off into a container, conveyor, or other suitable receiving device. Vulcan Industries 
offers a wide array of post-screening and dewatering devices. To assemble the most cost effective and 
efficient m a y  of screening and post screening devices, please contact your Vulcan Industries representative. 

SCREEN PANEL 

EFFLUENT - 

FRONT VIEW 

SA*" 

SIDE VIEW 

I Screen Openings 
INCH1 0.01 0 I 0.020 I 0.030 I0.040 I 0.060 I 0.080 I 0.100 I 0.200 

MMI 0.25 10.50 I .75 I 1.0 I 1.5 I 2.0 1 2.5 I 5.0 

Flow rates are based upon clean water Row.  

212 S. Kirlin Si. VU LCAN YEGZEY~:O,W~,~ZZ 
Email: info@vulcanindustries.com 

INDUSTRIES, INC. w.vuICanindustrieS.cOm 
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VULCAN 
INDUSTRIES, INC. 

. .. 

Model EWP 
WASHING PRESS 

Model EWP WASHING PRESS 

t- 

=itJ==-.9-- D I 
PARALLEL DRIVE 

RIGHTANGLE DRNE 

TYP. Wash W i n r  RipUIRmml. 

EWP 160 

EWP 260 

EWP4OD 

18 gpm u 35 PSI m n  mLm 

18 gpm .I 35 ps. mn m m  

21 gpm 81 35 PSI mln m m  



SS-Jtld 9NIHSVM dM3 PPoW 
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EQUALIZATION BASIN 
PUMPING STATION 

-CALCULATIONS- 

~~ 

HDR Engineering, Inc. Appendix D 



Cliene Cywesesr Lakes UtiMes. 1°C. 

p@en wwTP ImpmvementS - Equalization Basin Pumping Station 
Pmjea NO: 000WWOW52589 
Calculations: System Head Curve wilh 5̂  DI and W C  F O M  Main 
Perfmned by: J R VDorheer 
Date: FebNaw 12.2001 

Hiqh Point Pump Discharge Elevation = 
High L w d  Pumps 'On' OevaSon = 
Low Levd Pumps 'Mf Elemtion = 

Per Haien Wllliamr: 
Hf=~.002083]'[L]'[(1001C)~l.85]'[C1"1.85]l[D"4.86551 

Hm = lsumKl [(Vn2) I (2'911 
where g=32.2 f v d 2  

Maximum Static Headloss I 18~56 Feet 
Minimum Static Headloss 1 8.56 Feel 

1 111.56 Feet MAXIMUM TOTAL DYNAMIC HEAD 
MINIMUM TOTAL DYNAMIC HEAD I 8.56 Feel 



High Painl pump Discbarge ~ ~ e ~ ~ t i ~ ~  = 
High Level Pumpr'on' Elevation = 
Lar LWd Pumps 'Off EleVatiM = 

Total Friction a d 

Per Haze" 6 Williams. 
~=I.W2083l'ILl'l(1WIC)'1 851'1Q"1.85]1[D"4.8655] 

Hm= IsumKI'[fv*2)i(2'g)] 
where g=32.2 Wsec-2 

Maximum Static Headlmr I 18.56 Feel 
Minimum Statis Headloss I 8.56 Feet 

MAXIMUM TOTAL DYNIUIK: hE/\D I 1 9 7 6  reef 
U.NIMLM TOTAL DYNAYIC M U D  I 976 lee! 

Page2of9  



t l en t  Cypress Laker UtUiler. hc. 
Project WWTP lmpmvementr - Equaleation Bash Pumping S t a m  
Pmied No: 000oMxx10052589 
Cakulalanr: SWem Head Curve with 6' DI and PVC Force Mae) 
Perlormed by: J R V o h e e r  
Dale: Febwary 12.2Wl 

Hgh Point Pump Dischawe Elevatbn = 
High Level Pumps 'On' Elevation = 
Low Level Pumps 'OR ElevaBon = 

Per Hazen 8 Williams 
Hf=[002083]'IL]'[(1OOlC)*1B51'1~"1 851l[OL486551 

XIMUM TOTAL DVhAUC AEAD I 2 3 2 1  Feet 
IlHUU TOlAl DYNAMIC HEAD I 1 3 2 1  Feel 

3 
3 

Page 3 Of 9 : 512212007 



Client Cypress Laker Utilities. Inc  
Pmject WWTP lmpmvements - Equaluati~ Baain Pumping Station 
Pmjen NO: 00M00000052589 
Calculations: System Head Curve wi+A 6. DI and PVC FOM Main 
Pefiomed by: J R Voorheer 
Date: Februay 12.2007 

High Point Pump Dscharpe Elwaoon = 
High Level Pumps On' Elevation = 
Low Level Pumps 'MI Elevation = 

Per Hazen h Williams 
Hf = [  O02083]'[L]f1(1001C)~1 85l'lQ'i 85111DL4 86551 

Hm = LsmM I(V"21 /(2*g)l 
where g=32 2 W S e Z  

Maximum Static Headloss 1 I856 Feet 
Mmlmum Statlc Headloss I 8 5 6  Feel  

MAXIMUM TDTAL DYNAMIC HEAD 1 2580 ~ W I  

MINIMUM TOTAL DYNAMIC HEAD I 1580 rekc 





High Povll Pump Discharge Elevafion i 
Hioh Level PYmps'On' E leuah  = 
Low Lwei  PUmps'OR Elevation = 

Per Hazen & Wliiams: 
Hf = I0020831'111'[(1WICJ'1.851~lQY 8511 ID"4.96551 

Hm =IsumKl'[(VA2J1(2'gJ1 
where F32.2 Wrec'2 

Maximum Static Headlors I 18.56 Feel 
Minimum Statlc Headloss I 8.56 Feel i 
MAXiMUM TOTAL DYNAMIC HEAD 1 36.76 Feel 
MINIMUM TOTAL DYNAMIC HEAD 1 26.78 Feel 

Page 6 Of 9 Pnnted on. 512212007 



cIEnt: cypres* Lakes wilts*. 1°C 
Pmjed: WWTP ImpmvernenD - Equaleatan Basin Pumpilg Statinn 
Pmjed NO: 0wwoww52589 
CalwlaliMS: System Head Curve vnvl 6' Di and PVC Force Main 
Peflomed by: J R Voohees 
Date: Februaw 12.2007 

High Point Pump Discharge Elevaiim = 
HQh Level Pumps 'On' Elevation = 
Low Level Pumpr'OR Elevatan = 

Per Helen 8 WillLms: 
Hf= ~.002083]~[L]~j(100lC)'1.85]~ 10A1.85] I[DL4.8655j 

Hm = IsurnKI. l(V*2) i (2'9)l 
where g=32.2 iVsec"2 

Maximum SmUc Headloss I 18.56 Feet 
Minimum Static Headloss I 8.56 Feel 1 
UAXIMUU TOTAL DYNAMIC hEAD I 4 6 7 1  Fer1 
UlNlMUU TOTAL DYNAMIC HEAD 1 3 6 7 7  beef 

Page 7 of 9 
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Cypress Lakes WWTP Improvements 
Equalization Basin Pumping Station System Head Curves 
6-Inch Transfer Force Main 

.. 
U 

200 
400 
500 
600 
800 
1000 

Y - Max TDH 

18.56 
19.76 
23.23 
25.80 
28.91 
36.76 
46.77 

I I I I I 

Model (2-3102 I I 
Flygt Pump Curve 
w/#463 Impeller - 
Speed 1,745 rprn 

Page 9 of 9 Printed on: 5/22/2007 



Cypress Lakes Wwrp Improvements 
Equalization Basin Pumping Station Variable Speed System Head Curves 

+I+ Flygt C-3102, #463 Imp, 1,571 rpm 90%) -A- Flygt C-3102, #463 Imp, 1,396 rpm (80%) -o- Flygt 6-3102, #463 Imp, 1,222 rpm (70%) 1 - FI t C-3102, #463 Imp, 698 rpm (40% 

60.00 

50.00 

40.0L 

- 30.00 

20.00 

10.00 

0.00 , 

0 400 600 800 1000 1200 200 
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Cypress Lakes WWTP Improvement. 
Equallzatlon Basln Pumplng Statlon System Head Curves 
6-Inch DI and PVC Force Maln 
Varlable Speed Pump Curves for Flygt Model C-3102, Impeller k(63 

600 18.91 I 21.60 I 17.50 I 13.82 I 10.58 I 7.78 I 5.40 I 3.48 

1000 46.77 38.77 I 2.30 I 1.86 I 1.47 I 1.13 I 0.83 I 0.58 I 0.37 
I 0.00 0.00 0.00 0.00 0.00 0.00 

800 36.76 26.76 1 12.10 9.80 7.74 5.93 4.36 3.03 1.94 

Page 2 of 2 Pdnted on: 5/22/2007 



EQUALIZATION BASIN 
TRANSFER PUMPS 
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FlygLCatalog CD - Standard Pumps Direct-Select Page 1 of 1 

[PRODUCT: NP 3102 MT 

Pump Data 

Curve Id: 63-463-00-3703 Impeller: 463 Poles: 4 - pole Motor: 18-11-4AL Frequency: 60 Hz 

Motor Data 
Rated output Nominal Full load Locked rotor Lccked Locked rotor 

power 0 voltage current current code letter Poleslrpm 

5 (3.7) 3 230 14 83 33 H 411745 

5 (3.7) 3 460 6.8 42 33 H 411745 

kVA/Hp kVA 
HP (kW) (V) (A) (A) 

ERIciency Power factor 

100% load 75% load 50% load 1 1oov0 load i 75~/oload I 50% load 

5 85 85 83.5 0.81 0.75 I 0.63 

Cable Data 
HP Cables Volts Max. length (Ft) Cable sizelNominal OD. Conductors (In one cable) Type Part number 

(3) 12 AWG (PWR) 
( 2 )  12 AWG W R L )  230 165 #12/7 

460 690 0.83"-(21.0mm) (1) 12 AWG (GND) 
(1) 12 AWG (GC) 

STD 942104 

Available Discharge Connection Outlet Size Warm Liquid Data 

Rtd. Amb. Temp. Rtd. Curr.(l) Rtd. Curr.(2) De-rated 
Shafl Power 

utlet Drilled Flange 

70' C 1 158' F 6.8 A 14 A 4.9 Hp 
- 

file://D:\catalogU898 1 . h e  2/9/2007 
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005-08-16 
LTE 

DUW-F’OINT FLDWnmml HEADiRl POWERmol EFF.l%l NPsHerm 

PRODUCT TYPE 

PERFORMANCE CURVE N 3102.181 MT 

FLYGT US Catalog 63-463-00-3703 2 
PROJECT CURVE No ISSUE 

.. .. 
B.E.P. 4&-’ . 26.7 ( d.4i) 63.1 bi.9) 9.5 NPSHr6 

. 

I I I IDAD Jl44OAO IiZLOAD RATED 

‘FICIENCY 85.0% 85.0% 83.5% gEm-’ 42 A 
>TOR DATA - 
WER FACTOR 0.81 0.75 0.63 STARTlNG hp 

MMMENTS W ~ I O V T L E T  RATED 

VEMA Code Letter: H IMP.THROUGHLET $EP- O.OZ7 k@ 

WWER.... 5 

- - cum. . .  6.8 A 

4 4inch T0T.MOM.W 1745 wm 
SPEED 

BLADES 2 nstalls: NPMS - 

c ; 
d 
LL w 

w 
m 
& 

r 

EFF 
[%I 

70 

60 

50 

. 40  

.30 

.20 

IMPELLER DIAMETER 

172 rnrn 
STATOR f7EV 

18-11-4AL I IYSER 111 
m a .  PHASES VOLTAGE POLEI 

GEARTYPE wno 
6OHzI 3 I 460” 4 

- - 

1 m-1 CURVE NPSHre = NPSH3% + min. operational margin 
Performance wim dear waler and ambient temp 40 ‘C 

- 



\ 

N-3102 

PUMP 
MODEL 

HP RATING 
VAC D1 M 03 D4 IMPELLER 

CODE NP I NS I NT I NZ 

31 02 
3 0  

4' 4' 4" 
or or or - 422 LT 5.0 5.0 

423 LT 6' 6' 6' 

462MT 5.0 5.0 - - 230/4@J 4' 4' 4' - 

- - 

200 

575 463 MT 

464 MT 5.0 5.0 3.7 3.7 4' 4* 4n 4' 465 MT 

230 4' 4' 40 - - - 464MT 3.9 3.9 3102 
1 0  465 MT 

LT= High Volume MT= Standard 
A 

D 

NP NS NT 

. 

NZ 



(TO FURTHEST POINT) 
I -  374 _ I  

. 

2” GUIDE BAR (2x1 

F s o r s  ~P%B ~ * O O O ~ O :  
1- -539s 

M-b 

Dimensional drwg -. 
NP 3102 MT 

4 - /  4” 660 23 00 *K%P 

(SCHEDLLE 4 0  PIPE) 
(NOT BY ITT FLYGT. CUT 
i 0  LENGTH AT ASS’Y) 

4” DIA. STD. 
CLASS 125 

;’i 
‘-___ 

I 
2 L i  [EEF. LINE 

ALL DIMENSIONS IN INCHES 
* DIMENSION TO ENDS OF GUIDE BARS 

1 I 



. 
CP/NP-3102 

%Catalog I +s=- I Lift Station Dimensions Issued: 7/05 Supersedes: 5/05 

) NOTES: 

3 F T  jirnplex 

4 'f MIN. 

TOP VIEW 

A i i  INSIDE EDGF OFQ 
CLEAR OPENING 

PIT 
BASE SFCTIO N 

3. LOCATE ANCHOR BOCTS USNG INSlDE EDGE OF 
CLEAR OPENING AND WMP CWKRUNE AS 
REFERENCE POINT. BOCT LOCATIONS MUST BE HELD 

OPENING. 
TO MAINTAIN EXACT p o s i n m  of PUMP TO CLEAR 

4. ITT FLYGT MIX-FLUSH VALE. 

Duplex 1 sJT 

--I Y MIN.C 
TOP VIF W 

A i j INSIDE EDGE OFQ 
CLEAR OPENING 

OPlT 
BASE SECTION 

ALL DIMENSIONS ARE IN INCHES 
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JIB CRANE AND CHAIN HOIST 
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361-H Base Mounted Jib Crane 

Capacities y4 to 3 tons 

. Less deflection for reduced 
load swing and bounce 

Economical - costs less 
than conventional models 

Greatly reduces Installation 
time 

Easily adjustable from floor 
level 

r- 
Capacity 

2 

2 

3 
3 

3 
3 

10 10 
12 10 
14 10 

10 

12 10 + 10 10 

ii 1 
10 

i o  

10 10 
12 10 
14 10 
16 i o  

. . . .... . . . .  . 
W 

b l  

overan 
height 

C 
10'6. 
10'6'. 
1W8' 
10'8' 
10'10' 

- 

- * 
10'10. 
lW10. 
11'0. 

10'8. 
10' iW 
11'0. 
11'0. 
11'0" 

11'0. 
11'0. 
11'3. 
11'3. 
l i '3" 
11'3. 
11'3. 
11'3. 
11'6. 
11'6- 

- 

- 

~ 

- 

Base Plates 

edt 

30 
30 

1 42 

42 
42 
42 

1 42 
1 42 
1 42 
1 42 
1 42 
1 42 

42 

- 

SOU 
anem 
no. 
4 
4 
4 
4 
4 

- 

- + 
4 
8 
8 

8 
8 
8 
8 
12 
12 
12 
12 

- 

- 

12 
12 
12 
12 
12 
12 
12 

- 

The unique (patent pending) design 
of the Yale 361-H base mounted 
Jib crane helps eliminate dangerous 
deflection. Deflection can cause 
the load to run uncontrollably to 
the lowest point on the I-beam. This 
may result in dangerous load 
bounce and swing. 
In conventional jibs, the head 
rotating around the pipe mast may 

c a m  the Pipe 10 flex. resulting 
in deflection of the I-beam. 
This cannot occur in the 361-H jib 
because the entire mast rotates 
inside the pipe base assembly that 
is supported from top to bottom 
by heavy duty gusset plates. 
The self-aligning roller cage 
is connected to the mast which is 
constructed of rugged H-beam. The 

bottom bearing is a heavy duty thrust 
bearing designed to handle the axial 
load. Top entry collector rings are 
available as an option. 
m e  uniqud design of the 3 m - ~  
allows us to standardize on many 
components resulting in quick 
deliveries at a substantial cost 
savings to you! Contact your nearest 
Yale hoist distributor and compare. 





- Yale" Features 
r) 

Load Limiting Device- 
Standard 
The Yale KEL electric Chain Hoist 
is furnished with a built-in load lim- 
iter as standard equipment. This 
slipclutch type load.limiter is de- 
signed to help prevent damaging 
overloads. The load limiter is preset 
at the factory to function within a 
given range above the hoist's rated 
capacity. This permits unimpeded 
operation of the hoist within its rated 
capacity. Additionalb, the load lirnit- 
ing device protects the hoist should 
the chain become jammed. 

Disc-Type Motor Brake 
This positive-acting, non-asbestos 
brake is opened by a specially 
designed solenoid only when the 
hoist motor is on. It closes instantly 
when the power is cut off to hold the 
load in place. The brake will hold the 
full rated capacity of the hoist and is 
enclosed against dirt, water and oil. 

7 

Roller-Clutch Type Load Brake- 
Standard 
Unique one-way design controls 
lowering action with an infinite num- 
ber of stopping pos*ons. Load brake 
minimizes downslip and operates 
with power on or off. Brake is I@ 
cated on output side of gear reduc- 
tion and operates indepndently of 
the gear train. 

Heavy Duty Dual Voltage Motors 
Dual-voltage motors are specifically 
designed for hoist duty and meet 
NEMA specifications. Standard volt- 
ages are 115/230-1-60 and 230/ 
460-3-60. A simple reconnection 
changes voltage on these models. 
Other voltages are available. Motors 
have class B insulation and are 30 
minute rated with a 75OC rise over a 
4OoC ambent temperature. All motors 
are tested to protect against internal 
short circuits and have thermostats 
inbedded in the motor windings for 
additional protection. The KELcan be 
CSA approved. The motors areTENV. 

controls 
Magnetic contactor controls use 
doublebreak principle for longer 
lie. Handgrip pushbutton control 
station is suspended from hoist 
frame by a shielded cable. They are 
mechanically interlocked at the 
contactor and pushbutton station. 
Standard controls are 24 volt with 
115 volt optional. All control en- 
closures are designed to the intent 
of NEMA 3R and 12. 

i '-1 
i\ J 

Hook Travel Limiting Device 
Adjustable limit stop or load block 
activate load limiter upon contact 
with hoist housing to protect against 
damage from accidental over travel. 
An optional electrical limit switch 
is also available. 

L 

CopyngM 1988 
Yale Industrial Products. Inc. 



KEL 
Elect 

Gears, Pinions and Bearings 
Gears and driving pinion are 
made of forged and hardened 
alloy steel for long lie. Gear teeth 
are precision cut, full depth and 
feature modified involute design 
to minimize friction and give 

, smooth operation. Intermediate 
pinion is cut from hardened bar 
stock. Serrated spline connections 
assure positive drive. Precision 
ball bearings have ample provision 
for thrust load and the entire gear 
train operates in an oil bath. 

Chain Guide and Load Sheave 
Chain guide prevents twisting of 
chain on load sheave. Load sheave 
is mounted on precision ball bear- 
ings and has four pockets for prop 
er support of bad and reduction of 
chain wear. 

Chain, Bottom Block and Hook 
Each link of the load chain is d ie  
formed, electrically welded and heat- 
treated. Bottom block on two and 
three ton units is enclosed with duc- 
tile iron sheave mounted on bear- 
ings. Load hooks are drop-forged 
with hook latches standard. 

Wide Variety of Suspensions 
Available suspensions are: lug, 
rotating and non-rotating top hooks, 
rotating and non-rotating clevises, 
plain trolley, RT motorized trolley, 
T l  tractor trolley and geared trolley. 

Accessories 
Current collectors [collector 
brackets and stems). tag lines, 
power cord trolleys, cable reels, 
coiled cord, and electric cord sus- 
pension kits are among the safe and 
effective power delivery systems 
that Yale can provide for your KEL 
Electric Chain Hoist. Optional power 
cord can be supplied to the cor- 
rect length for your application 
when you order your KEL (specity 
on order). 

:ric Chain Hoist 
Chain Containers 
Chain containers 
are recommended 
for the KEL hoist to 
keep the slack 
chain out of the 
way when it may 
be a hazard to 
operations or 
personnel. If you 
order a chain cont 
KEL, one of two types will be 
supplied. Either a vinyl coated, syn- 
thetic fabric, bag type container 
or a metal bucket type container will 
be furnished, depending on the 
lift you require. Chain containers 
are offered for l i  to 75 feet on 
X and 1 ton units, 37% feet on 2 ton 
units, and 25 feet on 3 ton units. 
Containers for longer l i  units may 
be available by special order. 

Power Cord Trolley 

and from 2% inches to 5 3/32 inch& 
in width. For best results space 
trolleys at 8 foot intervals. Recom- 
mended for use with trolley 
mounted hoists. 

Cable Reel 

Yale Geared Upper & Lower 
Limit Switch 
Recommended when travel of 
bottom hook must be limited perL 
odically. Maximum lift when limit 
switch is furnished: K and 1 ton- 
96 feet, 2 ton-48 feet, 3 ton- 
32 feet. 



KEL 
Plain Trolley Type 

1 Ton Plain Trolley 

- 

Aotor 
HP - +- 
I 
2 

1 
2 
3 
2 
3 

3 

'Minimum circuit ampacity 

- 
zj& 
115 - 
% 
3 
15.0 
NA 
NA 
15.0 
NA 
NA 
NA 
NA 

- 
- 

Standard LiR: 10 Feet. Available Voltages 
115/230-1-60 (% and 1 hp only). 200-3-60, 
230/460~3-60,575-3-60. Two speed units 
available 3 phase only. 

Headroom dimension shown is lor standard 
or bronze hooks. For Bullard hooks add 1% 
inches for 5 and 1 ton, and % inches for 2 
and 3 ton. 

14% MIN. 1 TON 

ZTONl'A 

1TONl'A 
MPJN COWAINER 
WHEN USED FOR: 

M' LIFT-22%' 
75' uFT-23w 
tMd5.forURr 

30' UFT-20X. 

o w  50' 

e 
230 
4.5 
7.5 

NA 
7.5 

NA 
NA 
7.5 

NA 

NA 

- - 
- 

- 

fi 
fi 

Air-powered KAL alsn available. See bulletin 
#3310. For KEW electric wire rope hoist, see 
bulletin #3420. Specifications subiect to 
change wifhout notice 

1/2 and 1 ton 

I 

DROP 
PUSH BU'ITON 

NO=. 
TROLLEI WILL ADJUST FROM 
5"r l W T O  12'x3.8XAMERlCAN 
STD. I-BEAMS 
DIM. SHOWN ARE FOR MIN. 
SUE I-BEAM 
WHEELTREADDIA-4 
WHEEL BASE-6% 
MIN. RADIUS CURVE-26' 

i 

6 
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IN-PLANT DRAINAGE 
PUMPING STATION PUMPS 

-CALCULATIONS- 

HDR Engineering, Inc. Appendix E 



hqn Ponl Pump Oschrwge E h s M n  = 
Hgh Level P m p r ' O n  EevaUOn = 
Low Lwe Pumps 'On Elcunltao = 

Total Fllctlon and 

Hm = [sumK[ ' [(V'Z) / (Zg)] 
where gS2 .2  Nsec"2 

YAXIHdM TOTAL D Y W I C  HEAD I (4.20 Fret 
MlNlMJM TOTAL DYNAUIC HEAD I 11.20 Feel I 

Page 1 Of 1 t 



caent- cypress Lakes Utimir. 1°C. 

Project. WWTP lmpmvementr - In-Plant orailage ~umpng statan 

Performed by: J R ~ o o r n e e ~  

Projed NO: OOwOWM)052589 
Cakalations: SYSlm Head Curve wlth 2' PVC Force Main 

Date: Apl2.2007 
High Point Pump Discharge ElwatiDn = 
Hgh Level Pumpr'Od Ekvabbn = 
Low Level Pumps 'MI ElWBdOn = 

.. . . . . . . . -. 

I L O I S  conmb.1un. 

Hm = (sumK] ' [ ( V V )  I (2'g)l 
where g=32.2 Wrec"2 

tdaxlrnum Static Headless I 14.20 Feet 
Minimum Static Hendlorr I 11~20 Feel 

MAXlYUM TOTAL DYNAMIC HEAD I 3 6 5 0  Feet 
MINIMUM TOTAL DYNAMIC HEAD I 1 3 5 0  hell 1 



I 
I I I I I I 

:s"q1"4!4"03 rsa, l0"YY 

. 



Client Cypress Lakes utilier. Inc. 
Pmj& WWTP lmpmvemenls - IwPlanI Dmimge Pumping Station 
Prqen ho 000000000052589 
Calw alms System head C u m  w t h  Y PVC F o e  Mam 
Peltormed bv J R Vmrnces 
Date: ADA 2.2001 

High Point Pump Oircharge Elevation = 
High Lev4 Pumps 'On' Elevation = 
Low Level Pumps 'OR Elevation = 

Page 4 of 11 Date Ptinnted: 5 i22ROOl  



Client Cypress Laker Utiiifler. Inc. 
Pmject WWTP lmpmvemenb - in-Piant Drainage Pumping Station 
Pmjed NO: 000000000052589 
Caiculationr: System Head Curve wilh 2" PVC Force Main 
Performed bu J R Voochees 
Date: Apm 2.2007 

Huh Point Pump Discharge Elevation = 
High Level Pumps 'Om' Eievatbn = 
Low Level Pumps 'Ow Elevation = 

a - werage Q - awrage a - aYcrage a -average a - average 
0 9Pm 

II- 

Per Haze" &Wllliams: 
Hf~I.002083I'~L1'~~100IC~l.85I'I~"1.85IIID14.86551 

MMIMUM TOTAL DYNIHC HEAD 1 4 8 1 3  Fee' 
MINIMUM TOTAL DYNAMIC HEAD I 4513 Feel 

Pa@ 5 Of 11 



crew c-I ~akes M I .  IIY 
Pmjea- WWTP lmpmvemnir - lhplant Drainage Pumping S b h n  
Pmjea NO: OWWOW0052589 
C a l w l a h :  System Head Curve with T WC Form Main 
Perfwmedb,? J R V m h  
Date: A@ 2 2037 

High Point Pump Discharge Elevation = 
High Lwd Pumpo 'On' Elwfipn = 
Lou Lev4 Pvmpr 'OR nevation = 

3 

MaXlMUM T O T N  DYNAMIC HEAD J 6692 F e e t  
MINIMUM TOTAL DYNAMIC HEAD I 6 1 9 2  Feet 

Page 6 of 11 Pnnted on: 512212007 



Client Cypress Laker Utilities. Ins. 
Pmiect W P  lmpmvemenn - In-Piant Drainage Pumping Statim 
Pmjed NO: 000000000052589 
Calculations: System Head Curvewim 2' PVC Force Main 
Performed by: J R Vwhees 
Date: Apti 2, 2007 

High Point Pump Discharge Elevation = 
High Le& Pumps 'On' Elevation = 
Low Levd Pumpr'OR Elevation = 

Minor Loss Contdbutions: I I I I I I 

Hm = [rumKl ' [(V^Z) I (23)l 
where g=32.2 WrecA2 

Maximum Sbtm Headloss 1 1 4 2 0  Feet 
Minimum Static Hrsdlorr 1 1 1  20 Feel 1 
MAXIMUM TOTAL DYNAMIC HEAD 1 89.43 Feel 
MINIMUM TOTAL DYNAMIC HEAD I 86.43 Feel 

Page 7 Of 11 Prvlted m: 5iZuZ007 



Client Cypress Lake3 Ut i l i s ,  lm. 
pm,eCt W P  lmpmvemcnO - Ir+P.onl Drn "age P"rnP'"Q SfaPOn 
Pmjcn No 0000W000052589 
Calc~.auona SyIlFm head CdnF w a  2 W C  Force Main 
Pedwmed bv J R Vwmeer 
Date: April i 2007 

High Point Pump Discharge Elevadon = 
High Level Pumps 'On' Elevaion = 
Low Lev4 Pumps 'OR Elevation = 

.rea per Pipe. A (w3) 
'elocity, v (WS) 

Meximum Static Headloss I 1420 Feet 
Minimum Stdbc Headlors I il 20 Feel 

MAXIMUM lOTAL DYNAMIC HEAD I 115.81 Feet 
MINIMUM TOTAL DYNAMIC HEAD I 112.81 Feel 

Page 8 Of 11 Printed on: 51221200i 
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Model MP-3102 LT 
Flygt Grinder Pump Curve 

Model MP-3085 HT 
Flygt Grinder Pump Curve 

Y - Max TDH Y - Min TDH w/ #216 Impeller - w/#259 Impeller - 
(Min Wetwell (Max Wetwell Speed 3,455 rpm Speed 3,430 rpm 

X - Flow Level) Level) 6.0 HP 4.0 HP 

Page I? of 11 Printed on: 5/22/2007 



IN-PLANT DRAINAGE 
PUMPING STATION PUMPS 

-MANUFACTURER DATA- 

- 
HDR Engineering, Inc. Appendix E 



- i Fly@ Catalog CD - Grinder Pumps 

Locked rotor 
code letter 

kVNH P 

Nominal I Full load 
0 voltage 1 current 

Locked rotDr 
kVA 

I 6 (4.5) 3 460 49 K 

Page 1 of 1 

Polesfrpm 

U3485 

Pump Efiiclency Power factor 

10096load 1 75% load 50% load 100% load 1 HD 

putlet Dnlled Flange I 2" ! 

75% load 50% load 

4/9/2007 

JHP Cables Volts Max. length (Ft) Cable size/Norninal OD. Conductors (In one cable) Type 

#12/7 (2) 12 AWG (mW STD 
(3) 12 AWG (PWR) 

0.83"-(21.0mm) (1) 12 AWG (GND) 6 1 460 545 
I 

(1) 12 AWG (GC) 

Part number 

942104 



TYPE PROWCT 

LT 1 m- 1 PERFORMANCECURVE M 3102.170 
200508-1 6 JF 
I NEMA Code Letter H IIMP.THROUGHLETI 

l -  

7.5 A 18-IO-2AL 12YSER 11 

3455 rpm 60Hz 
GEARMPE wmo - 

+ z 
li 
2 

!i 

r 

EFF 
["/.I 

Y w 

w m 

30 

20 

10 

0 
PmI 

1 m-1 CURVE Performance wim dea water and ambient temp 40 'C 



M-3102 

HP RATING 

MODEL CODE MP MF 
VAC GRINDER IMPELLER 

I 
Issued: 7/05 Supersedes: 11/04 

I 

D1 

212 LT 6.0 6.0 

M-3102 2301460 
200 

3 0  262 HT 6.0 - 575 
263 HT 
267 HT - 6.0 

2. 

2- 

1.5' 

5.4 

10 5.4 - 
- 5.4 

216 LT 5.4 

M-3102 230 

267 HT 

Notice: 
For other than domestic grinder pump usage, please consult 
Flygt Engineering for evaluation of product application. 

2' 

2' 

1.5' 

MP MF 



* 

1 

- REF.UN 

a 

* DIMENSION TO ENDS OF GUIDE BARS 
LL 
0 

Weiqht (11 
Pump I Dis 

170 I 1: 
Klos A-GC p"seO20 - 

. 1:lD r- -539 
I 

Dimensional drwg 
538 67 DO AGOAAD MP 3102 LT 



\ 

MP-3102 

e-Catalog \33=- I Lift Station Dimensions Issued: 2/03 I Supersedes: 7/02 

CABLE HOLDER 

R FURTHEST PROTRUSION 
OF ACCESS FRAME 
FROM CENTER OF PIT. 

EASE SE CTlON TOP VlFW 

ALL DIMENSIONS ARE IN INCHES 



APPENDIX F 
BLOWERS - MANUFACTURER DATA - 

- Appendix F HDR Engineering, Inc. 



CENTRIFUGAL BLOWERS 

-MANUFACTURER DATA- 

Appendix F HDR Engineering, Inc. - 



Number of stages: 1 through 10 (11 for 50 Hz). 
inlet connection: 6" (152mm) flange, 

ANSI 12W drilling. 
Outlet connection: 3" (76mm) flange, 

ANSI 12W drilling. (5" available) 
Operating speed 3450 RPM. 
Seals (air): One carbon ring each end. 
Seals (gas): Two carbon rings each end with inert 

gas taps on the inlet end. 
Bearings: Ball. 10 year minimum life per AFBMA 

L,, standards. 
Lubrlcation: Grease standard (oil system available). 
Impeller dlameter: 16" (406mm). 
Impeller tip speed: 245 FPS (I l3dsec). 
First critical speed: 4311 RPM (10 stage). 
Direct drive: Yes, also available for V-belt drive. 
Vibration tolerance: 0.28"lsec (7.1 rnmlsec). 
Shaft end: 1-1/16" (27mrn) diameter, outlet end 

Rotor balance: Impellers are statically balanced 

- 
1 

dove standard. 

individually. Complete rotating assemblies are 
dynamically balanced. 

Maxlmum casing pressure: 25 PSIG. 

Information is approximate, subject to change, and 
not to be used for construction purposes. 

Casing: Heads. Sections and Bearing Housing: 
Cas1 tron ASTM A48, Class 30. 

Tie rods: 112" (13mm) diameter cold drawn steel. 
Joint sealing compound RTV siiicone. 
Shaft Cabon steel, AIS1 1045 (stainless steel availae). 
Impellers: Cast aluminum. Heresite and other coatings 

Base: Formed steel. 
Motor pedestatsl: Formed plate. 
Finish: Blue enamel over rust inhibitive primer. 
Base pads: Cork strips. 

for special applications. 

&ETR Environmental 



2 
i a 
n. 
W r 

I I I I I I I I 

ao.0 ! 
BLOWER PERFQRMANCE, CURVES , I 

a6.o 

ao.0 

16.0 

10.0 
10.0 

8.0 

S.0 

L.0 

I I I I I ' I  I I 

I 
100 300. 600 700 900 

X ' Z  1 
1 - 1  I t t t I I I I \  I I I a.o I 5 I I 

I I I I I 
W5.00) 

DESIGN INLET CONDITIONS 

PI - 14.70 PSlA 
Pa J 14.70 PS(A 

RH .s 36.00% 

K P 1.398 
Cp J 0.243 
Briver: V-Belt I60 Hrl 

Ti I 1oo.00 DEGF 

MW 28.71 

A 

AIR & FILTRATION SYSTEMS 

ICFM 

I 



Technical 8, Performance Data 

Centrifuaal Products 
42 Series 

Number of Stages _ _ _ _ _ _ _ _ _ _ _  1-8 (60 8 50 Hz) 
Inlet Connection SFlange, ANSI 12% Drilling 
Outlet Connection _ _ _ _ _ _ _ _ _ _ _  6" Flange, ANSI 12% Drilling 
Operating Speed .____________ 3550 RPM (60 Hz). 2925 RPM (50 Hz) 
Casing Pressure _____._______ 25 PSlG (1.73 bar) 
Air Seais Carbon Ring Type 
Bearings 

Lubrication 
Impeller ____________________.... 24.0 inches (610 millimeters) Diameter 

Impeller Tip Speed ______..._ 372 IeeVsecond (1 13 meterskecond) 
Drive Type ___._...____..._._._ Direct Coupled (Inlet drive is standard) 
Drive Shaft 
Wbration 
Rotor _ _ _ _ _ _ _  .. . __.._._._._..._.. Factory Balanced Per IS0 1940, ANSI S2.19 

Anti-friction Type. designed for extended 
L,o life 
AEON' CF Grease {AEOP CF Oil) 

(staticaity balanced) 

1.625 inches (41 2 8  millimeters) Diameter 
235 inlsec. (5.97 mm/sec.) Peakvelocity 

Casing . . . . . . . . . . . . . . . . . . . . . . . . .  ASTM A48 Class 30 Gray Cast Iron 
Bearing Housings ASTM A48 Class 30 Gray Cast Iron 
Bearing Cap _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ASTM A48 Class 30 Gray Cast I n n  
Tie Rods ________._____________. ASTM A307 Zinc Plated Threaded Rod 
Carbon Ring Seal ._.__l__l__.. ASTM C695 Fine Grain Molded Graphite 

Joint Seating _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  R N  Silicone Compound 
Shan . . . . . . . . . . . . . . . . . . . . . . . . . . .  ASTM A108 Grade 1045 HRS mainless SfeelJ 
Impeller _______.___._______..... ASTM SC64C Sr-319 Cast Aluminum 
Blower 8ase ._._._._____.__.._. ASTM A36 Hot Rolled Structural Steel 
Motw Pedestal .____..._.____.. ASTM A36 Hot Rolled Structural Steel 
Isolation Base Pads ..........A STM D2000 Neoprene 70 MC-2 11# Cork 

ASTM A48 Class 30 Gray Cast Iron Housing 

Finish Two Part Epoxy GDI 171 CF Blue 

Inlet Alr Volume - CFM lnletAirVolume -CFM 

1 0  
75 325 571 sa 1075 ,125 

Inlet Air Volume - CFM 

1. 
2. 
3. 

4. 

Information is approximate and subject to change withoui notice 
Performances noted above are typical and not job specific 
Consult authorized Gardner Denver sales representative for job 
specific blower or exhauster performance sizing 
Factory ASME PTC-IO lest offered for performance verification 

Gardner Denver Engineered Products Division 
100 Gardner Pan ,  Peachtree City, GA 30269 
Phone: 800-982-3009 I 770-632~5000 
Fax: 770-486-5628 
E-mail: blower=mkt9@gardnerdenver.com 
Web: www.gardnerdenver.com 
11l2006 Page 1 of 1 CF1496064 Vs 03 @ 2006 Gardner Denver, Inc. 



RDMER DENVER' 
Dimensional Data 

Centrifuaal Products 
42 Series 

FRAME 
4201 
4202 

4203 

4204 
4205 
4205 
4207 
4208 

A F 
48.75 (12381 9.25 (2351 
60.75 115431 12.69 13221 
60.7511543) 16.1314101 
72.75118481 19.56 14971 
72.75 118481 23.00 1584) 
72.75 11848) 26.44 (6721 
84.75 (21531 29.88 I7591 
84.75 121533 33.31 I8461 

G 
24.75 16291 
36.75 (9331 
36.75 19331 

48.75 [1238] 
48.75 112381 
48.75 I12381 
60.75 [I5431 
60.75 [I5431 

R FRAME 
4.5011141 4201 . .  
2.00 [51] 4202 

4.50[114] 4203 
2.00 1511 4204 
2.00 1511 4205 
4.5011141 4206 
2.00 [S l ]  4207 
2.W [51] 4208 

PKG. LESS MOTOR BARE UNIT WK2 
749 I3401 590 (2681 9 10.381 
925 14201 760 [345] 18 10.761 
1103 [500] 930 14221 2711.141 
1294 15871 1100 14991 36 11.531 
1494 16781 1300[590] 4611.911 
1666 [756] 1470 16671 55 [2.291 
1836 I8331 1640 I7441 64 (2.571 
2035 [923] l810[821] 73 [3.06] 

1. 

2. 
3. 

Gardner Denver Engineered Products Division 
100 Gardner Park, Peachtree City, GA 30269 
Phone: 800-982-3009 J 770-632-5000 
FX 770-486-5628 
E-mail: blowersmktg@gardnerdenver.com 
Web: www.gardnerdenver.com 
11f2006 Page 1 of 1 CF1496061 v5 01 0 2006 Gardner Denver, ~nc. 

Information is approximate. subject to change without notice. and not 
for construction use unless cerlifled 
Position If1 i s  standard inlet B outlet orientation 
A and G dimensions may vary depending on motor frame size 

=&et- I45 Years of.Lederdp * 



RDNER DENVER' 
Technical & Performance Data 

Centrifuaal Products 
42 Series 

Number of Stages _ _ _ _ _ _ _ _ _ _ _  1-8 (60 8 50 Hz) Casing ___________._.___________ ASTM A48 Class 30 Gray Cast Iron 
Inlet Connection .__________.__ 6- Flange, ANSI 12% Drilling 
Outlet Connection 6" Flange. ANSI 12% Drilling 
Operating Speed 3550 RPM (60 HI). 2925 RPM (50 Hz) 
Casing Pressure _ _ _ _ _ _ _ _ _ _ _ _ _  25 PSlG (1.73 bar) 

Carbon Ring Type 
Bearings Antifriction Type. designed for extended 

Lubrication _ _ _ _ _ _  ............... AEON. CF Grease {AEON. CF Oil) 
Impeller _____._______.______.... 24.0 inches (610 miilimeten) Diameter 

tmpeller Tip Speed ..._______ 372 feetlsemnd (1 13 mterdsecond) 

Drive Shaft 1.625 inches (41.28 millimeters) Diameter 
Vibration __._______...._.______ ,235 inhec. (5.97 rnmlsec.) Peak Velocity 
Rotor Factory Balanced Per IS0 1940. ANSI S2.19 

Bearing Hwsings .__________.. ASTM A48 Class 30 Gray Cast Iron 
Bearing Cap _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ASTM A48 Class 30 Gray Cast Iron 
ne Rods ______________.___._... ASTM A307 Zinc Plated Threaded Rod 
Carbon Ring Seal 

Joint Sealing _________________. RTV Siliwne COmpOUnd 

Impeller _._._.__________________ ASTM SCWC Sr-319 Cast Aluminum 
Blower Base ._______..._....__ ASTM A36 Hot Rolled Structural Steel 

ASTM A36 Hot Rolled structural Steel 
Isolation Base Pads _ _ _ _ _ _ _ _ _ _  ASTM D2000 Neoprene 70 MC-2 1 I #  Cork 

Two Part Epoxy GDI 171 CF Blue 

ASTM C695 Fine Grain Molded Graphite 
ASTM A48 Class 30 Gray Cast Iron Housing 

ASTM A108 Grade IC45 HRS mainless Steel) 

Air Seais 

Lto life Shan __________________._.______ 

(statically balanced) Motor Pedestal ____._.._._.____ 

Drive Type ...._.__.___________ Direct Coupled (inlet drive is standard) Finish 

Inlet Air Volume - m3lmin Inlet Air Volume . m3mln 

125 175 rm 
Inlet Air Volume - CFM 

inlet Air Volume . m3lmin 

Inlet Air Volume. CFM 

InletAlrVol~me -m3lmin 
21 12 €4 85 1D ,n 21 42 f4 85 1D 121 

1.0 

1. 
2. 
3. 

4. 

Gardner Denver Engineered Products Division 
100 Gardner Park, Peachtree City. GA 30269 

Fax: 770-486-5628 
E-mail: biowersmktg@~ardnerdenver.com - 
Web: www.gardnerdenver.com 

11/2006 Page 1 of 1 CF1496064 Vs 03 

Information is approximate and subject to change without notice 
Performances noted above are typical and not job specific 
Consult authorized Gardner Denver Sales representative for job 
specific blower or exhauster performance sizing 
Factory ASME PTC-IO test offered for performance verification 

Phone: 800-982-3009/ 770-632-5000 "Over /45 Yeam uf  Lederdp ' 
2006 Gardner Denver, Inc. 



Accessories 
Make Filter Silencers - Cartridge 

Centrifuaal Products 
DENVER 

FLG. FIT: ASME 12% oron) and 15W (steel) ANSI drillirg 
ELEMENT EFFCY Ultra: 99.97% effiidency @ I-micron nom. 

Hi-Flow 98% efficiency @ lo-micron nom. 
NOISE 

I 
I 
I 
I 

ATrENUATION Octave Band Center Freq (Hz) 
63 125 250 500 1000 2000 4000 8000 

HOUSING: Carbon Steel. 10 Ga. 
FINISH: Polyester Powder Coat 10' - 18': ASTM 8209 

LID: 3' - 8.: Carbon steel, 10 Ga. 

Aluminum. .125 Ga. 

I STANDARD 118 INCH TAP B PLUG TO MOUNT DIFFERENTIAL'GAUGE 4 ELEMENT CORE: Exvanded Flattened Galv. Steel. 24 Ga. 

L A -  

CONN. 

5'FLG 
6' FLG 
6' FLG 
6' FLG 
8' FLG 
8' FLG 
8' FLG 
1O'FLG 
lo' FLG 
1o'FLG 
12'FLG 
12'FLG 
12'FLG 
14'FLG 
16' FLG 
18'FLG 

ELEMENT END CAP: 
ELEMENT MEDIA: Proprietaw SynIhelic Formulation 

Galv. Steel. 22 Ga. 

VP1009813 
VP1011082 
VP1010621 
VP1012447 
VP1012703 
VP1010679 
VPl0127M 
VP1012705 
VP1010680 
VP1010782 
VP1011062 
VPlOl2706 
VP1012707 
vpioino8 
VP1012709 

1350 
2000 
2250 
2500 

2900 

3300 
3750 
4000 
4250 
5150 
61W 
8250 

10000 
110W 
12000 

VP1012711 
VP1012712 
VP1012714 
VPlO12715 
VP1012716 
VP1012717 
VP1012718 
VP1012719 
VP1012579 
VP1012720 
VP1011044 
VP1012721 
VP1012722 
VP1012723 
VP1012724 

1620 
2400 
2700 
3000 

3450 

4000 
4500 
4800 

5100 
62W 
7300 
9900 

12000 
13200 
14400 

1 Informalion IS appoximate subject Io change mIhou( notice. 
and no! for cmstruction use unless Cenified 

16.50 8.00 17.50 
25.25 11.25 21.25 
25.25 15.50 24.25 
25.25 11.25 21.25 
25.25 15.50 24.25 
27.25 20.04 29.00 

25.25 11.25 21.25 
25.25 15.50 24.25 
27.25 20.00 29.00 
25.25 15.50 24.25 
n .25  20.00 29.00 

38.00 26.00 34.50 
38.00 26.00 34.50 

38.W 26.00 34.50 
38.00 26.00 34.50 

30 
49 
53 
56 
60 
58 

57 
61 
58 
81 
62 

72 
97 
107 
117 

VPlOl1566 
VP1012694 
VP1012695 
VP1012694 
VP1012695 
VP1012696 
VP1012694 
VP1012695 
VP1012696 
VP1012695 
VP1012696 
VP1012697 
VP1012697 
VP1012697 
VP1012697 

VP1012698 
VP1008206 
VP1012699 
VP1008206 
VP1012699 
VP1012700 
VPlW8206 
VP1012699 
VP1012700 
v ~ i a i z 6 9 9  
VP1012700 
VP1012701 
VP1012701 
VP1012701 
VP1012701 

2. 
3. 

Gardner Denver Engineered Products Division 
100 Gardner Park, Peachtree City, GA 30269 
Phone: 800-982-3009 I 770-632-5000 
Fax: 770-486-5628 
E-mail: blowersmktg@gardnerdenver.com 
web: www.gantnerdenver.com 
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Flow is at three inches water column pressure drop 
All dimensions are in inches and weights in pounds 

"Uvm 145 Yea. of Leder5bp 



RDMER DENVER' 

Nominal 
Size I.D. 

3 
4 
5 
6 
8 
10 
12 
14 
16 
18 
20 
24 
30 

Accessories 
Expansion Joints 

Centrifuaal Products 

I 
Part Number # Bolt Weight 

Wlo C.U. w I C.U. A B C D F Holes W1oC.U. W1C.U. 
HF00485044 HF00485074 7.50 6.00 4.13 0.44 6.00 4 8.50 17.00 
HFOM85045 HF00485075 9.00 7.50 5.13 0.44 6.00 8 10.00 18.00 
HF00485046 HFm85076 10.00 8.50 6.13 0.44 6.00 8 12.50 21.00 
HF00485047 HFW485077 11.00 9.50 7.13 0.44 6.00 8 16.50 26.00 
HF00485048 HF00485078 13.50 11.75 9.25 0.50 6.00 8 22.00 35.00 
HF00485049 HFm85079 16.00 14.25 11.25 0.50 8.00 12 34.00 53.00 
HF00485050 HFO0485080 19.00 17.00 13.38 0.50 8.00 12 45.00 65.00 
HF00485051 HF00485081 21.00 18.75 15.50 0.56 8.00 12 55.00 82.00 
HF00485059 HF00485082 23.50 21.25 17.50 0.56 8.00 16 6400 91.00 
HF00485060 HF00485083 25.00 22.75 19.63 0.63 8.00 16 71.00 100.00 
HF00485052 HF00485084 27.50 25.00 21.63 0.63 8.00 20 82.00 111.00 
HF00485061 HF00485085 32.00 29.50 25.88 0.75 10.00 20 102.00 148.00 
HF00696822 HF00896821 38.75 36.00 31.50 0.75 10.00 28 150.00 213.00 

TEMPERATURE:300' F PRESSURE: Polyester Reinforced EPDM 
VACUUM: 16'Hg 3"-12': 150PSlG . Cast Ductile Iron Retaining Rings (Galvanized) 
FLG. FIT: 1 2 s  (iron) 14': 135 PSlG Galvanized Control Units 

15W(steel) 16'-20'. 110PSlG 
ANSI drilling 24': 104 PSlG 

A __ i .-B. .+. __ 
a.;.b'. 

e .375 

Ring Split 

Retaining Ring 

Neoprene Bushing r (Not required or supplied above 12") 

L Gusset Plate 
Steel Washer 

Stretcher Bolt _I 

1. 
2.  

Specifications subject to change withwt notice 
All dimensions are in inches and weights in pounds 

. .. 
Gardner Denver Engineered Products Division 
100 Gardner Park, Peachtree City, GA 30269 
Phone: 800-982-3009 1 770-632-5000 
Fax: 770-486-5628 
E-mail: blowersmkttg@gardnerdenver.com 
Web: www.gardnerdenver.com 
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RDNER D E M R '  
Accessories 

Centrifuaal Products 
Bufferfly Valves - Wafer Style 

TYPE 
PRESSURE: 
FLG. FIT 
FLOW 
BODY: 
DISC 
SEAT: 
SEAT TEMP.: 
SHAFT: 
ACTUATOR 

Wafer- DouMe Seated 
200 PSI CWP Max 
ASME 12% (iron) and 15W (steel) ANSI driliing 
Bi-Directional 
ASTM A128 Class B ANSi 616.1 Cast Iron 
ASTM 6148 Aluminum Bronze 
EPDM 
Maximum 275°F 
ASTM A582 416 Stainless Steel 
10 position locking lever 

TYPE: 
PRESSURE 
FLG. FIT 
FLOW 
BODY: 

DISC: 
SEAT: 
SEAT TEMP.: 
SHAFl. 
ACTUATOR: 

Wafer- DouMe Seated 
200 PSI CWP Max 
ASME 1 2 s  oron) and 15W (steel) ANSI drilling 
Bi-Diredonal 
1CfB 12'ASTMA126Class BANSIB16.1 Castlron 
14'- 24' ASTM A395 ANSI 616.42 Ductile Iron 
ASTM 8148 Aluminum Bronze 
EPDM 
Maximum 275'F < 18 inch valves b 225°F 
ASTM A582 416 Stainless Sleel 
Hand wheel gear 

PARTNo. SIZE ACT. A B C D E F G H I WGT. 
VP1005971 1 3 Lever 1.88 2.25 12.38 10.50 .59 8.00 NIA 7.13 4.00 11.8 

VP1005972 
VP1005973 

VPlOO5974 

VPlOO5368 

VP1024063 

VP1005976 

VP1024D65 
VP1024CSS 
VP1024067 
VP1024068 

VPlO24069 

4 LeYW 2.13 2.25 14.00 10.50 .69 7.50 NIA 7.68 4.88 13.1 

5 L e M T  2.25 2.25 15.00 10.50 .81 9.50 NIA 8.88 5.88 21.8 

8 Lever 2.50 3.34 19.75 14.00 .81 11.75 NIA 10.25 7.75 36.0 
10 Gear 2.75 6.36 27.28 9.04 .94 14.25 12 11.50 8.25 73.7 

5 Le- 2.25 2.25 75.00 10.50 .e1 8.50 NIA 8.38 5 ~ 3 8  1 4 8  

12 Gear 3.13 6.36 30.53 9.04 .94 17.00 12 13.25 9.75 101.7 

14 Gear 3.13 6.36 33.03 9.04 1.08 18.75 18 14.50 11.00 126.7 

16 Gear 3.50 10.00 39.09 11.08 1.05 21.25 18 15.75 12.00 194.4 
18 Gear 4.25 10.00 42.91 11.08 1.25 22.75 18 16.63 15.00 242.4 

13.80 45.00 12.5 1.25 25.00 18 18.88 14.83 396.0 20 Gear 5.25 
24 Gear 6.13 13.80 51.63 13.3 1.25 29.50 18 22.13 16.00 572.0 

1. 
2. 
3. 

Specifications subject to change without notice 
All dimensions are in inches and wights in pounds 
Flange gaskets are not needed; seal face seals against mating flange 

Gardner Denver Engineered Products Division 
100 Gardner Park, Peachtree City, GA 30269 
Phone: 800-982-3009 I 770-632-5000 
Fax: 770-486-5628 
E-mail: blowersmktg@gardnerdenver.com 
Web: www.gardnerdenver.com 
1112006 Page 1 of 1 CF0776001 Vs 02 0 2006 Gardner ~ e n v e r ,  lnc. 
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Accessories 

Centrifugal Products 
RDNER DENVER” Check Valves 

Carbon Steel Wreaded) 
SEALING MEMBER: .... High Quality Silime. 500’ F Max. Rating 

......... Springless Seatiess 
D: ...... 150 PSI Rating 

50 PSI (T-143 a 125 PSI (16*-24”j Rating 
........... 125 PSI Rating 

c = DiA. OF HOLES 

D =NO. OF HOLES 

E = DIA BOLT CIRCLE 

EA1006520000 1.62 5.50 0.56 
1.88 6.00 0.69 10.0 
2.38 7.50 0.55 12.0 
2.85 9.00 1.13 15.0 

C 

25.0 
45.0 ~ (:!( ,v y.> 0 BA1006560000 6.0 3.35 10.50 1.50 

BA1006570000 I 8.0 4.3s 13.00 2.25 
8A1006580000 10.0 5.35 14.57 2.50 70.0 r - ~  

.... -.$ FLOW >.... 
,~~~~ 

I 

I 

1. 

2. 

Gardner Denver Engineered Products Division 
100 Gardner Park, Peachtree City, GA 30269 
Phone: 800-982-3009 I 770-632-5000 
Fax: 770~486.5628 
E-mail: blowersmkt9@.gardllerdenver.com 
Web: www.gardnerdenver.com 
11/2006 Page 1 of 1 CF0308002 Vs 02 @ 2006 Gardner Denver, tnc. 

Information is approximate. subject to change without notice, and 
not for construction use unless certified 
All dimensions are in inches and weigMs in pounds . . . .  , ,  . , . I  ..LLI . . , ,  

“Over I45 hxs uf  Leader5hp 



Date. 419R007 

Custwsr. HDRbgkering 
Sales (hdaNumba: 

colmnmts: 

Project: Cyprss-m 

Alrplication Engineer ri wsrd 
450 SCFM @J 8 PSIG 
New & Remau 4206A Blowen 
Aeration RT& # 1 & 2 

Gasm AjI(lW?) 

Model: 42, 6 Stage(s) (6 x 136), 4085 RPM 

comrtcd V d u a  

Inletset# 1 
Barometer 
Inlet Res. 
Met Temp. 
Inlet Row 
DE. Ftes. 
Rel. Humid 

Inletset# 2 
Baromcta 
Inlet Res 
Inlet Temp. 
Met Row 
Dis. Rs 
ReL Humid 

M u s d  V d u a  

Metset# I 
surge Flow Rate 
Surge Rsnne 
Pres. Rise to Surge 
Max. Vol. Turndown 

Power @I Design 
Effic. @Design 
Temp. @Design 

Metset# 2 
Surge Flow Rate 
Surge Rssure 
Pres. Rise to Surge 
Max. Vol. T u r n h  

RessuR@Desigrl 

Pressure@Design 
Power @Design 
Effic. @ Design 
Temp. @Design 

Original Unit 

14.70  PSIA 
0.00 PSIG 

100.00  Deg F 
450.00  S C m  

8 . 0 0  PSIG 
5 0 . 0 0  % 

1 4 . 7 0  PSIA 
0.00 PSIG 

40 .00  Deg F 
450.00  SCFM 

8 . 0 0  PSIG 
5 0 . 0 0  % 

Plot Unit 

1 7 1 . 1 1  ICFM 
8 . 4 9  PSIG 
0 . 4 9  PSIG 

65 .02  % 
8.04  PSIG 

3 7 . 6 1  HP 
38.74 % 

290.74  Deg F 

1 7 1 . 1 1  ICFM 
9 . 4 1  PSIG 
1 . 4 0  PSIG 

59 .68  % 
8 . 0 0  PSIG 

39.07 HP 
3 6 . 8 5  % 

245.04  Deg F 

English Unit 

1 4 . 7 0  PSIA 
1 4 . 7 0  PSIA 

100.00  Deg F 
489.11 ICFM 

8 . 0 0  PSIG 
50 .00  % 

14.70  PSIA 
1 4 . 7 0  PSIA 
40.00 Deg F 

424.34 ICFM 
8 . 0 0  PSIG 

5 0 . 0 0  % 

English Unit 

1 7 1 . 1 1  ICFM 
8 . 4 9  PSIG 
0.49 PSIG 

65.02 % 

8 . 0 4  PSIG 
3 7 . 6 1  HP 
38 .74  % 

290.74  F 

1 7 1 . 1 1  ICEM 
9 . 4 1  PSIG 
1 . 4 1  PSIG 

5 9 . 6 8  % 
8.00 PSIG 

3 9 . 0 7  HP 
3 6 . 8 5  % 

245.04  F 

Metric Unit 

1 . 0 1  B a r s  (A) 
1 . O l B a r s  (A) 

8 3 0 . 9 7  m"3 /h r  (A) 
0 . 5 5 B a r s  ( G )  

3 7 . 7 8  Deg C 

5 0 . 0 0  % 

1 . 0 1  B a r s  (A) 
1 . 0 1  B a r s  (A) 
4 .44  Deg C 

7 2 0 . 9 3  mA3/hr (A)  
0 . 5 5  B a r s  ( G )  
50.00 % 

Metric Unit 

2 9 0 . 7 1 m A 3 / h r ( A )  
0 . 5 9 B a r s  ( G )  
0 . 0 3 B a r s  ( G )  

0 . 5 5 B a r s  ( G )  
6 5 . 0 2  % 

28.04  KW 
38 .74  % 

1 4 3 . 7 4  C 

2 9 0 . 7 1 m A 3 / h r ( A )  
0 . 6 5 B a r s  (G) 
0 . l O B a r s  (G) 

0 . 5 5 B a r s  ( G )  
59.68 % 

29.13KW 
3 6 . 8 5  % 

1 1 8 . 3 5  C 



Gas& Air(100%) 

Mo&k 42, 6 S M s )  (6 x 136), 4085 RPM 

Gu Panmeters 

JnIetSet# 1 
Molecular Weight 
RValue 
Densihl 
Sp. Heat @ Corsi  P 
Ratio of sp. Heals 
SatlWtedVaporRes. 
PaIiial Res. of Gas 
Partial prcs. of vapor 

JnI€iSd# 2 
Mole& Weight 
RValue 
Density 
sp. Heat @ const P 
Ratio of sp. HwI3 
Saturated Vapor Res. 
Partial Rcs. of Gas 
Partial Pres. of vapor 

English Unit 

28.62 lbm/lbmol 
54.00 ft. lbf/lbm.R 
0.07 lbdft-3 
0.24 BTW/lbm.R 
1.40 
0.95 PSIA 
14.22 PSIA 
0.47 PSIA 

28.92 lbm/lbmol 
53.43 ft. lbf/lbm.R 
0.08 lbm/ft"3 
0.24 BTV/lbm.R 
1.40 
0.12 PSIA 
14.64 PSIA 
0.06 PSIA 

2 

Metric Unit 

28.62 kg/kgmol 
0.29 kJ/kg.K 
1.12 kg/mA3 
1.02 kJ/kg.K 
1.40 
0.07 Bars (A) 
0.98 Bars (A) 
0.03 Bars [A) 

28.92 kg/kgmol 
0.29 kJ/kg.K 
1.27 kg/mA3 
1.01 kJ/kg.K 
1.40 
0.01 Bars (A) 
1.01 Bars (A) 
0.00 Bars (A) 



Gas- Air(1Wh) 

Model: 42, 6 Stage(s) (6 x 136), 4085 RPM 

Date: 4/19/2007 

Flow Rate (ICFM) 

e! 
3 

n. $ 4  

0 z 
u) 

Flow Rate (ICFM) 



-. 

POSITIVE DISPLACEMENT BLOWERS 

-MANUFACTURER DATA- 

- 
HDR Engineering, Inc. Appendix F 



The OrigSnal  Manufacturer 
April 3,2007 

'roject: Cypress Lakes WWTP 

hstomer: TSC Jacobs 

'roposal: Two (2) 4M Blower Packages 

rlotes: 
This proposal is for two Gardner Denver Sutorbilt model 4M blower packages utilizing 
15 HP TEFC NEMAframe motors. 
The attached drawing is from a similar project. This confguration can be modified to 
meet dimensional constraints or other customer needs. 
The unit will operate within an Attenu-Pac full enclosure at an estimated noise level 01 
73 dbA at I m  in a free field. We can provide a fiberglass hood in lieu of the Attenu- 
Pac, however, attenuation will be limited. 
Specifications have been provided. 

440 Park 32 West Drive I Noblesville, IN 46062-9252 1 PH 317-773-7256 I FX 317-776-5086 
website: www. univemlbIowerpac.com email: aplacekOuniversalbl&erPac.com 





Date:mO(37 PROJECT: Q~IESS Lakes h W W  

Application: Sludge Holding / Equalization 
Customer Name: TSC Jacobs 
Comments : 

Application Engineer: 
Sales Order Number: 

GAS MIXTURE: Air(lOO%) 
MACHINE SELECTION: 4M-LegendP 
SERVICE: Pressure 

CORRECTED VALUES ORIGIWAT. UNITS 
Inlet Set R1 
Barometer 14.696 PSIA 
Inlet Pres. 0.000 PSIG 
Inlet Temp. 100.00 F 
Inlet Flow 200.00 scm 
Dis. Pres. 7.500 PSIG 
Rel. Humid. 85.0 % 
Delta Pressure 7.500 PSIG 

MEASURED VALUES PLOT UNITS 
Inlet Set I1 
Blower Speed 2,471 RPM 
% of Max. Speed 6 8 . 6  % 
Blower Power + *  10.3 HP 
Efficiency 60.7 % 
Discharge Temp. 205.1 F 
Estimated Noise 84.7 dBA 

* *  Drive losses not included 

GAS PARaMETERs ENGLISB UNITS MIZTRIC M T S  
Inlet Set R1 
Molecular Weight 28.57 lbm/lbmol 28.57 kg/kgmol 
R Value 54.09 ft. lbf/lbm.R 0.29 kJ/kg.K 
Density 0.069 lbm/ftA3 1.111 kg/mA3 
Sp. Heat @ Const. P 0.247 BTU/lbm.R 1.034 kJ/kg.K 
Ratio of Sp. Heats 1.40 1.40 
Saturated Vapor Pres. 12.7941 PSIA 0.8821 Bars(A) 
Partial Pres. of Gas 13.8896 PSIA 0.9577 Bars (A) 
Partial Pres. of Vapor 0.8064 PSIA 0.0556 Bars (A) 

Page 1 Gardner Denver. Inc. GDSmartPik bn - V 1.06.4 



Date: m w 7  PROJECT: Cypre~s Lakes wwlp 

GAS MIXTURE: ~ir(ioo%) 
MACHINE SELECTION: 4M-LegendP 

u- 
rn 
oa a 
n 

I- 
ii 

150 

100 

1 1 1 ,  

50 
- - r - 7 -7- - r -  

0 
1,000 1,500 2,000 2,500 3,000 3,500 4.000 

15.0 

13.0 

11.0 
- 7 - - r  -1 - 7-- 

9.0 

_ *  _./._ ~. 
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Speed (RPM) 
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