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FROM: 

RE: 

M E M 0 R A N D U M 

October 30, 1996 

DIVISION OF RECORDS AND REPORTING 
~ 

DIVISION OF LEGAL SERVICES (C~SBY) 

DOCKET NO. ~l."1-90-SU - APPLICATION FOR CERTIFTCATE TO 
PROVIDE WASTEWATER ~SERVICE I N PASCO COUNTY BY SKY ACRES 
ENTERPRISES D/B/A TERRACE PARK VENTURES 

Attached is a l_st ter dated October 29, 1996, from Mr. 
Paul Hoffer trans mitting a('sys tem map, DEP permit application, and 
corrected warranty deed. By copy of this memo , I am s e nding the 
system map to Pat Brady . PLIASI PW.Cl THI LITTIR. DIP PIBMIT 
APPLICATION MD CORRICTID WARRANTY DllD IN THI ABOYl-UPIRINCEO 
DOCKET PILI . 

In additiun, the application o riginally filed in this 
docket requested the exemption of Sky Ac r es Enterprises. However, 
the correct name of the applicant is Sky Acree Enterprises d/b/a 
Terrace Park Ventures. THIBBPORE. PLIASI CHANGE TBB NAKI ON THE 
POCKET PILI TO BIAD AS SHOWB IN IHI Bi t or TBIS KBMORANDUM· 

Thanks. 

ale 

Att:ac hments 

cc: Di v ision o f Water and Wastewat e r 
(Tomlinson, Brcldy ) 

'* '7ltLf 1r~'l~~ A> 
WAwj(Jyu~ n/.) / cri 

/~ 

DOCUHENT~UHHfR - OATE 

l l~i7 OCT31 ~ 
F.PSC-RECOROS/REPORTING 



Sky Acres Enterpri~ D.B.A. Terrace Park Venture 
700 Grand Avenue 
\Vausau, \VI 54403 

October 29, 1996 

Director, Divisions of Records and Reporting 
Florida Public Service Commission 
Ann: Alice Crosby 
2540 Shumard Oak Boulevard 
Tallahassee, FL 32399-0850 

RE: Docket No. 9SI 190-SU, Appliaition for certificate to provide 
wastewater service in Pasco County by Sky Acres Enterprises OBA 
Terrace Park Ventures 

Dear Alice Crosby: 

The following is enclosed 

The System Map 

2 DEP Permit Application. H20 utility services sent me a copy of this application 
to be forwarded to you. it ~as filled with the DEP around the 1 ofOctobec. The permit 
has not yet been received. 

3 Corrected Warranty Deed, transferring the assets into Sky Acres Enterprises 
OBA Terrace Park Ventures. I have Next day aired this to Ron with a prepaid return 
envelope for him to seed to me after he records the deed I will immediately send a copy 
of the recorded deed to you. 

If there should be anything el~ that is needed or questions you need me to answer please 
feel free to call me (7 15) 848·6089 

•• 
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cl>Ac1TY ANAL vs1s REPST 

(Abbreviated) 

for 

TERRACE PARK MOBILE HOME PARK 
WASTEWATER TREATMENT PLANT 

FDEP Identification# 4051P10012 
Current FDEP Permit #0051-1 85781 
Current FDEP Permit Expires 10/1195 

PASCO COUNTY 

By 

ds a n Inc., consuHlng engineers 
longwood. nortdo 

for 

TERRACE PARK VENTURE 
Terrace Park Mobile Home Park 

Zephyrhills, Florida 

••"•~. c•• •1 •r ... ,,. 



Pennittee: 

I CERTIFICATIONS 

Name: Terrace Park Venture 
Add,.u: P.O. Box 1566 

Lutz. Florida 335-49 
Contact Person: Mr. Ron Hoffer 

Partner 
Phone Number: Peger (813) 298-6188 

I 

Statement By Ptmtltltt BfOftdaq AwtC!Otff of tht lnfonnltloo In Thll Rtoorfi 
The above named pennlttee Is fully eware of the lnfonnatlon contlfned in this report. 

si.tement By P!anltltt BfM'dnq Colltct/On Sptlm; 

Mr. Ron Hoffer 
September 19. 1998 

The collection system seNtng the sUnt descttbed In this report receives only domestic 
wastewater. 

Mr. Ron Hoffer 
September 19, 1998 

Staf!m•nt By Ptmrlftn Rtatcdlna SffVlc• ACM: 
There are no plans at this time to e>ep11nd the service area. 

Mr. Ron Hoffer 
September 19, 1996 

Professional Engineer Prepadna tbl1 Report: 

Name: G. Jeffery Hines. P.E. 
Firm NanM: ds & n inc., consutung engineers 

Address : 111 Wes1 Magnolia Avenue, Suite 107 
Longwood. Florida 32750...169 

Phon.: (407) 332-1632 

St•t•m•nt By ProfHl/ontl fnalntt!j 
The Information contained in this repoft is true and correct to the best of my knowtedge. the report was preJ)llred In 
accordance with sound engineering principles, and I have discussed the reoommendltlons and schedu~ with the 
permrttee or the permlttee's delegated representative. 

CAPACITY XLS 

G. Jeffery Hines. P.E. 
FL Reg I 36812 
September 19, 1996 
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!APTER 1 - INTROouc1'>N 

A. Description of Plant and Process 

The wastewater treatment plant serving this facility is a modular stfft plant utilizing the extended 

aeration process for treatment. The plant was origlnaJly permitted 11 a 50,000 gpd contact stabilization 
plant, but we can fir.cl no evidence that it was ever actually plumbed or openited this way. The plant 
consists of a two aeration tanks, a single daritier, a chlorine contact tank and an aerobic digester. 
Because historical ftow rates are conaistently IHI than 27,500 gpd, we IH no reason to operate this 

facility in the contact ~n mode. The facility MfWS the approximately 500 residents of the 256 
unit mobile home pn, which has year round residents wfth very little or no seasonal variation. (See Map 
of Service Area). There are onenUy no plans to expand the moble home park facility, so the facility. 
with the modifications proposed herein, and with proper maintenance, should be capable of continuing 
to treat and dispose of the domestic wastewater generated by the service area. 

The plant obtains its now through a gravity maln which discharges into a wet well located at the base of 
the plant. Flow Is then discharged directly into the first of two aeration chambers with a total detention 
time of over 20 hours at design AOF. This long detention time helps assure adequat• treatment despite 

the highly var1a~ flow rates associated with this type of small service area. Thent Is currently a 
problem with hydraulic ovet1oad at the plant, which we have determln.ed Is caused by the high pumping 
rates delivered by the lnftuent pump station, as well as Improperly piped and adjusted return eductors. 

This situation will be alleviated by the proposed ftow splitter system and eductor modifications that will 
be installed as part of the planned construction. 

Each of the dual large aeration chambers is operating as a complete mix ftow regime. and now passes 
from these tanks and into the hopper dalifier through submerged piping. The clarifier has two sludge 

eductors. and ftow progresses across the hopper and past a skimmer on Its way to the effluent weir 

After entering the effluent weir trough, a chemical feed pump injects a sodium hypochlorite solution into 
the now stream just prior to the drop into the battled chlorine contact tank. Flow then progresses 
through the chlorine contact tank. where it discharges across a V-notch weir to underground PVC 
piping to the poUshlng/percolatlon pond. Because of the high hydraulic loads imposed on the plant by the 
dosing pumps {greater than 12 times the ADF rate), the chlorine contact time is not adequat.e to meet 
FDEP requirements. We are therefore proposing the addition of a splitter box that will lower hydraulic 
loads on tne plant to approximately diumal now rates (4.0 or lower). This will provide more than 
adequate chlorine contact time at peak flow rates, and will Improve settJlng by substantially reducing 
weir overllow rates. 

The effluent disposal system consists of a single evaporation/percolation pond that is functioning as 
intended. There Is some vegetation growing in the bottom of the pond. and cumtnt FDEP regulations 
require that this vegetation be routinely removed. The vegetation that is now In the pond bottom has 
apparently not affected the pond's ability t.o dispose of the required volume of water, and may actually 
be improving the quality of the groundwater leaving the site. but until current FOEP rules change. the 
ponds should be routinely cleaned of all vtlgetation covering the bottoms. 

CAPACITY XLS 



A. Description of Plam& Process - continued 

Page 2 

Since the permitted capacity of the facility is being reduced from 50,000 gpd to 27,500 gpd, and since 
the pond system has never caused any operational problems, we have not an.tyzed this system in detail 
because we have no reason to c:ondude that the original design will not woft( as Intended. 

This plant has had some problems with emuent quality, sotids loss, and general equipment and 
plant maintenance over the past several years. Recently, however, the Owner has changed 
contraC1 operators and plant maintenance, operation and effluent quality have improved drwnatically. 

We have analyzed this facility extensively, and have recommended the addition of a flow splitter box 
and the conversion of the facility from a contact stabilization plant to an extended ~ mode 
of operation. Since the plant has never been actually set up and plumbed to run in true contact 
stabilization mode, the plant Is now already running in extended aeration mode. Even without 
the proposed splitter box, the operator has been able to obtain excellent quality emuent and meet 
all permit requirements tor emuent quality. The planned splitter box will make this easier to accomplish 
under even the most adverse now conditions. 

We feel that with the proposed improvements and modifications. a competent operator will be able 
to operate this facility within its permitted parameters during the life of the permit. 

B. Flow Diagram 

See Flow Diagram of Theoretical Conditions at AOF on next page. 

C. Tabulation of Treatment Units 

See Tabulation of Treatment Units on second and third following pages. 

D. Service Area Map 

See Service Area Map on fourh following page . 

........ CIAIU .. 1 ......... 
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e DESIGN MEMO -
PROJECT : Temtc• Park W.stewa .. r Plant Repermlttlng 

P.N. : H07 

BY : G. Jeffery Hin .. , P .E. 

DATE : September 11, 1tH 

SUBJECT : Tabulation of T.......,.nt Unlta 

!NOTE: All deC9ndon UmM - I Elevationa: Top ot Pllftl WtlAwsy 102.00 It Aal4MTled 
Bollom ot PtlJnt W1llw9y 101.10 It ulculmd It A.OF ...... 

Onlgn Flow Rate: BOClom of Clltlflen 80.50 It 
IA11erege Daily Flow Rai. I o.0215 I !!:!!! I BOClom of Mflillon Tri 80.50 It 

Botlom ot Chlorine ConDct. Diae9* 80.50 It 
AERATION ZONES 

ITEM ITEM DESCRIPTION .....,. _, T cal DlpCh Deelgrl v~ ,rwboent Detention 

......... .... llev8don Eevetlon (to Top of Dede) W...Depltt Time 

HO. (ft) (ft) (ft) (ft) (ft) (ft) (1111) (ft) (hrll 

I OifluMd Aeration Zone ., 1'.50 12.17 9050 100.00 11.50 9.50 12,540 2.00 10.94 

2 Oltrused Aemion Zone "2 12.50 12.17 90.50 100.00 11 .30 9.50 10,8 10 2.00 9.43 

... ~ -
SETTLING 

ITEM ITEM DESCRIPTION Top loaom loaom Wleef TGC91Depefl Deelgrl v~ rr..tioerd Detention 

"'" AIN EleYllUon ia.v.uon (to Top of Dedl) W.-Deplh Time 

HO. (af) (II) (ft) (ft) (ft) (ft) (1111) (ft) (hl"I) 

2 Clanfier - PytamiCI Shape 145.80 4 9050 100.00 11.50 950 8,387 2.00 7 32 

CHLORINE CONT ACT 

ITEM ITEM DESCRIPTION 90Clom w.- Tot.iDlpth ~ Vokl!M F1Mboerd ~ 

UngOI Wldttl v.v..son ElevlClon (to Top of Dedl) W.-0.pCh Time 

HO. (ftJ (ft) (ft) (ft) (ft) (ft) (CMI) (ft) (min ) 

3 ChlOnne Contact Cnember 8.00 2.50 90.50 100.00 , 1.50 9.50 1 ,421 2 00 74 42 

AEROBIC SLUDGE DIGESTER 

ITEM ITEM DE5CRIPTIOH Length WklU'I 8oaom w ... r Totll 0.pCh 0..'9n VOi- ;" ;°Nbollrd La.dtng 

IElevltlon E&.vatlon (to Top of 0.C:tc) W.,Oepeh Rate 
HO (ft) (ft) (ft) (ft) (ft) (ft) (Gii) (ft) (cf/pc) 

4 Aero«>tc O;offC.r 4.80 12. 17 90.50 10000 II SO 1150 4, llSI 200 2 02 

~~-----~-•_n_•_ .. _e.,.... __ •~--·~_.,_ __ , __________ ~----~-
._. P• tol 2 



" Continued MEMO 
PROJECT 
P.N. 
PAGE 

Terrace Park Wast.water Plant Repermittlng 
9607 
Two 

DOSING PUMP STATION 
Pump 

Number MMutKbnt ..,.,, Motor HP Tp 

., Unknown IJNnowrl 3 Slarlellltllit 

r.! Unknown ..,...,_ 3 ~ 

Bl OWERS 

Blower ..., 
Nurnber ~ .... MotorHft .,.... 

(rpmt 

,, Sutotbilt 5M 7.5 17815 

#2 SW>tt>ill 5M 75 1'705 

PERCOLA TION/POUSHINO PONO 

Pond AIM• 
Num0er Avg. LengCtl A V'f. Wlclltl APfllclltion Surface 

(ft) (ft) ,.,, 
., , 10 131.5 t t ,1570 

,.... Avg. 'Ulftlllnl .,.... ._... 
...... 

17!0 243 

17'0 242 

llloww .,.... ,,...... 
Craml l..n 

775 4.5 

m 4.15 

~ ,_.... 
(P/ddeY! 

.l..4 

.... -.. - ............. 

o .. ot 

U..~Mlcw • 

7~~ 

712Mj6 

.. 
Deliwfyftm 

(lldn,I 

120 

120 

LOllClng 

...... 
(ln/dr/) 

3 7ll 

Pege2ol2 
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• 
CHA,,.ER 2 - EXISTING coNll10NS 

A. Pennitted Capacities 

The plant and effluent disposal facility is currently pennltted at 50,000 gallons per day, or 0.050 mgd. The 
service area has not changed, and our the ftow records that we have obtained show that this facility has 
never received more than 25,000 gpd, monthly average .flow. The plant is now permitted as a contact 
stabilization facility, which is much more dlfflcult to run reliabty than an extended Mn1tlon facility. Thia 

facility has over 20,000 gallons of aeration tankage, 10 operation under the extended aeration mode for 
flows up to 27,500 gpd Is quite feasible. The clarifier and chlorine contact chamber was sized for a 
50,000 gpd flow rate, so they are more than adequate. For these reasons, we are proposing the 
repermitting of this facility Ha 27,500 gpd, extended aeration facility. Thia will provide for highly reliable 
operation at the ftow rates expected over the life of the permit. 

B. Discussion of Methods of Flow Measul'9ment 

The method of flow measurement for this plant has been the recording of the elapsed time meters on the 
pump station feeding flow to the plant. This station receives no extraneous flows, and the pump station 
has been calibrated by the Certified Operator within the past year. In tact. this calibration Is what alerted 
us to the tact that the plant was being hydraulically ovet1oaded. Since the pumps are capable of pumping 
almost 10 times the peak flow rate of the park, they should never run together, IO the addition ot run times 
for each pump, multiplied by the average pumping rate per pumping cycle, should give quite an accurate 
result. We have reason to believe that the pump station had not been propeny calibrated before last year. 
so the now results that are more than one year old are probably suspect. 

C. Graph of Flow Rates for Past Year 

See Graph of Flow Rates· Last 12 Months on next page. 

0 . Graph of Flow Rates ·Last 5 Ye.rs 

Neither the Owner nor the local FOEP has any now records for this facility that go back more than 12 
months. Because of the stable size of the service area, and the fad that no significant change has taken 
place within the past five years, there is no compelling reason to obtain and plot older records for this 
facility In addition, the n<>w measurement methods for flows recorded more than one year ago are 
probably suspect and would provide no real insight into this facility's flow history. We have. therefore. not 
prepared a graph of flow rates for the past 5 years. 

E. Graph of Major Permit Parameters for Last 12 Months 

See Graph of Major Pennit Parameters for Last 12 Months on second following page. 
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PLOT OFll ERAGE DAILY PLANT FLOW. llir 12 MONTHS 
TERRACE PARK MOBILE HOME PARK WASTEWATER TREATMENT PLANT 
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FDEP 'klllllllcmllantG1P,.t0012 
Cunrd flDEP P.nnlt lllOOl1·111711 
~ ~p Penlllt &pna 1011J95 

Oefa olll9pwt: ,...,....,, ft, 1• 
a. ol Reid Final EvMMllon: ~.,ff., f ... 

PASCO COUNTY 
ZEPHYRHILLS, FLORIDA 

By 

cit• n Inc:., conlUllnl ......... 
tongwood, AMda 

\ 

for 

TERRACE PARK VENTURE 
Terrace P.tl Mobile Home Pn 

Zephyfhih, Florida 



· OPERATION AN! MAINTENANCE PERFO,ANCE REPORT 

1 >PMAPEIU<UI 

for 

TERRACE PARK MOBILE HOME PARK 
WASTEWATER TREATMENT PLANT 

FOEP Identification# 4051P10012 
Current FDEP Permit#0051-185781 
Current FDEP Pennit Expires 1011195 

Dm of Report: September 11, 11H 
Dm of Reid Fin•/ EveluMJon: September 11, 11H 

PASCO COUNTY 
ZEPHYRHILLS, FLORIDA 

By 

d:; • n Inc., con1uHln9 englnHn 
longwood. Florlda 

for 

TERRACE PARK VENTURE 
Terrace Park Mobile Home Park 

Zephymills, Florida 



Pennittee: 

• 
CERTIFICATIONS 

NMM: Mr. Ron Hot'fer 
Address: P.O. Box 1566 

Lutz, Florida 33549 
Contact Person: Mr. Ron Hoffer 

Partner 
Phone Number: (813) 298-6188 Pager 

Certified Ooeratoc 

Name: H20 Utility Services, Inc. 

Address: 1518 U.S. Hwy. 19. Suite C 
Holiday, Florida ~91 

Contact Person: Mike Burch 
Certified Operator 

Phone Number. (813) 9~3 

• 

Mr. Ron Hoffer 
September 20, 1996 

Stiltement By 9p!tJtor Rea•rdtna AW!!!Offf o( ttzt lnfoanftloo In Th/I Bto91t; 
The above named operator has reviewed and Is fully 1Ware of the recommendations and schedules 
con1atned in 1his report. 

Mike Burch 
September 20. 1996 
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CERTIFICATIONS - (Continued) 

Professional Enalllf!!' Prtpartna tbi• Report: 

NMle: G. JeffefY Hines, P .E. 
Ann NMle: ds & n Inc .. conauttlg englneen 

Addnu: 111 West Magnola Avenue, Sule 107 
~· Floftda 3275CM1H 

Phone: (..0332-1632 

Sf!t!m!nt By ProlPg#optl fW!ttr: 
The informat.ion contUMKt In this report Is true and cotreet to the belt of my knowtedge, the report wu 
prepared in accordance wlh sound englneemg principles, and I hew discuss~ the rec:ommendMJons and 
schedules wlh the pennlltee or the pennlltn's deleglled repreMnlatJYe and the le.cl openator and I agree 
that if the recommended schedules tor correctlve action are met, the faclmes, when property operated and 
maintained, wilt comply wlh al applcable statutes of the st.le of Florida and rules of the Oeti>etsmet~ 
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" CHAPTER 1 - INTRODUCTION 

1. Pennitted Capacities and Time Frames 

According to the permit 0051-185781 , the permitted capacity of the plant and the etnuent disposal 
system is 0.050 mgd. FAC Chapter 82-600.400(3), requires that the permit apecify the time 

period over which the ftow me is to be averaged. This was not done, but a review of the original 

design documents for this facility Indicate that the standard annual average AOF was used In 
the design of the facility. Thus, a 12 month moving average dally flow rate should be used In 
determining flow comptiance for this faciJlty. This parameter should also be Included in the new 

permit for this facility. 

2. Reclaimed Water or Etnuent Umlbtions 

According to the permit 0051-185781 , the effluent limits are u follows: 

8001 20 mg/I annual average 
30 mg/I monthly average 
45 mg/I Wffkly average 
60 mQ/I any one 1amole 

Total Suspended Solids - TSS 20 mg/I annual average 
30 mg/I monthly average 
45 mg/I weekJy average 
60 moll anyone sample 

Fecal Colifonn Bacteria 200 #/100ml annual average 
200 #/100ml monthly average 
800 #/100ml any one sample 

jNitrate 12 mg/I any one sampfe 

6 - 8.5 std. units 

3. Description of the Facilities 

The wastewater treatment plant serving this facility Is a modular steel plant utilizing the extended 
aeration process for treatment. The plant was originally permitted as a 50.000 gpd contact 
stabilization plant. but we can find no evidence that It was ever actually plumbed or operated this way. 
The plant consists of a two aeration tanks, a single clarifier. a chlorine contact tonk and an aerobic 
digester. Because historical now rates are consistently less than 27,500 gpd, we see no reason to 

5 
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J . Description of the F1cllltie• - continued 

operate this facility in the contact stabilization mode. The facility serves the approximately 500 

residents of the 256 unit mobile home park, which has year round residents with very little or no 
seasonal variation. (See Map of Service Area). There are currently no plans to expand the mobile 
home park facility, so the facility, with the modifications proposed herein, and with proper 

maintenance. should be capable of continuing to treat and dispose of the domestic wastewater 
generated by the service area. 

The plant obtains its flow through a gravity main which discharges Into a wet well located at the 
base of the plant Flow is then cftSCharged directly Into the first of two aeration chambers with a total 
detention time of over 20 hours at design AOF. Thia long detention time helps allure adequate 

treatment despite the highly variable flow rates associated with this type of small l8Mce area. There 
1s currently a problem with hydraulic overload at the plant. which we have determined Is caused by 
the high pumping rates delivered by the influent pump station. as well as Improperly piped and 
adjusted return eductors. 

This situation will be alleviated by the proposed flow splitter system and eductor modifications that 
will be installed as part of the planned construction. 

Each of the dual large aeration chambers is operating as a complete mix flow reoime, and flow 
passes from these tanks and into the hopper clarifier through submerged piping. The clarifier has 
two sludge eductors, and flow progresses across the hopper and past a skimmer on Its way to the 
effluent weir. 

After entering the etnuent weir trough, a chemical feed pump injects a sodium hypochlorite solution 
into the now stream just prior to the drop into the batrled chlorine contact tank. Flow then 
progresses through the chlorine contact tank, where it discharges across a V-notch weir to 
underground PVC piping to the polishing/percolation pond. Because of the high hydraulic loads 
imposed on the plant by the dosing pumps (greater than 12 times the AOF rate), the chlorine contact 
time 1s not adequate to meet FOEP requirements. We are therefore proposing the addition of a 
splitter box that will lower hydraulic loads on the plant to approximately diumal flow rates (4.0 or 
lower). This will provide more than adequate chlorine contact time at peak flow rates, and will 
improve settling by substantially reducing weir overflow rates. 

The effluent disposal system consists of a single evaporatlon/percolation pond that is functioning 
as intended. There is some vegetation growing in the bottom of the pond, and current FDEP 
regulations requjre that this vegetation be routinely removed. The vegetation that is now in the pond 
bottom has apparently not affected 

6 

do•"-.. o•---..-•-,. 
OPMAPER XLS 



3. Description of the Facmtl - continued 

the pond's ability to dispose of the required volume of wat9f', and may actually be lmptoving the 

quality of the groundwater leaving the site, but until current FOEP rules change, the ponds should 

be routinely deaned of all vegetation covering the bottoms. 

4. Date Facility Placed In Service 

There is no record of the actual date the facility was placed In service, but the first pennit we can find 

is dated 1985 so we estimate that the facility was placed on line in 1985. 

5. Oates of Modification• (within the paat five years) 

There have been no lig~ modifications of this facility wtthln the past five years. 

6. Recommended Corrective Actions either Included In a Consent Order or made to the 
Facility by the Department within the last flv• years. 

The Department has mede no cotrKtive actions nor placed this hlcitlty under consent order 
within the past five years. 

7. Flow Diagrams 

See next two pages for ftow diagr11ms of the existing facility at ADF - Theoretical. Note 
that elsewhere in this application. modifications to this existing flow schematic are proposed. 
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PROJECT : 

P.N. 

BY 
DATE 
SUBJECT : 

9t>es1GNMEMO 
Terrace Park Waatewater Plant Repermlttlng • 9607 

G. Jeffery Hines, P.E. 

September 13, 1996 

Design of Flow Splitter Box· 27,500 GPO AOF 

DATA ENTRY AREA: 

Num!>er of Weirs· 

WATER 
ELEV. O£l"TH 

IN BOX OVER 
W£JR 1 

(ttl (ft) 

100 200 0.200 
100203 0.203 
100.205 0.205 
100 208 0.208 
100.210 0.210 
100 21 3 0.213 
100 216 0.218 
100 218 0.218 
100 221 0.221 
100 223 0.223 
100.228 0.226 
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,...........,.2--t 
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.__ __ _ 
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143 2 83 7 81 .745 2089 ~Handbook. 
145 7 64.2 82.480 2099 Second Edlbon 
148.2 64 7 93.210 213.0 
150.8 85.2 83.935 218.0 
153.4 65.7 84,854 218.'1 

Row at L.ow Watw In Wfi Well 't.t\ ~:i' ~ -- .... ~ 

:~~ 
., 

':"~ .. 
1 1...-t': . ...,,_~ 

·4i': , . ..... 
~ ........ '\'.~~ ' ' t ' ·/·:· , 

I• .... ~ 
:·~4-_ . J '1 . ..... ... 

" m,, : :f.. .'.'.:.~ .. -r::. ~' , .. ·-,. f.ff .: i 
.... : " '.' ·~ :1 ~ t... ' .• 

~,.;.~\ : 
,, ,. (.":'/!'t 

.,.,.... ., ... _. I .:it. :·~ -'· 

Row at High Watw In 
.._, w.11 • 8odl Pumpa On 

~ ch • n 11>c:_ c......,~•"V..,.••• ----~~----
OSPL1n XLS Page I of 2 



MEMO 
PROJECT 
P.N. 
PAGE 

330.0 

3200 

3100 

3000 

2900 

280.0 

270.0 

260.0 

250.0 

240.0 

230 0 

2200 

210 0 

2000 

19().0 

i 180 0 

170.0 

i 160 0 

iA: 1500 

1'() 0 

1300 

120 0 

110 0 

100.0 

90 0 

eo o 
700 

60 0 

500 
'() 0 

30 0 

200 
100 

00 

Continued 
Terrace Puk Wastewater Plilnt Repermlttlng 
9607 
Two 

I FLOW SPUTTER BOX PERFORMANCE I 
" .. .· - ., ., T , 

~ .. . . , .. - . .. 
~- • r . . . - . .. .. .. . ., 

'· - . . ·'' 'I: ,,, ... 
' • p " ,. ,, . " · . . ... . . ., 

~ 

" .. -
• r 

-. ., ~ , .. . 
• p , 

- . .. 

Flow Range • Both I 

I Pumps Running 
- - j " ' 

- Flow Range • One " " ..., 
Pump Running 

, ... 
' ' ' ~ 

-

~ --., 

·-

- . 
-

-

" 
' . 

100 200 100 220 100.240 100-290 100 280 100 300 

W.W Ele¥1111on In Boa 

I Flow Baca to Wei W.D low to P\anl • - • Ffollt from Uft Pumps I 

~ " 

~ 

-· - . -.... .... -~ 
- ~ 

-
....~-=---

-~· --- ~ 

-,;. ..... ,,/. ..... 
, , ,_, • ""i'I.' ~ 

~ 

. ·-... .. . . · 

'~ 

. 

.. -
c • 

~ 

>•· 

. 

. 
, 

:. 
~ -

-~-:-

~ 

--_:o ~ 

' 

. 
100 320 

NOTE The end contractions on the weir to the plant tend to supress the flow, even though the depth over the weir 
1s increasing Within the limits or the surge pumping system this accomplishes the Objective of providing • very 
constant flow stream to the plant. e"en though the ftow rrom the centnf\Jgat surge pumps varies quite • lot 
depending on t."le waler level 111 the wet well 
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DESIGN MEMO 
PROJECT 

P.N. 

Terrace Partl Wastewater Plant Repennltting 

9607 

BY 

DATE 

SUBJECT 

G. Jeffery Hines, P.E. 

September 13, 1111 

Design Analysts of Ext.Ung Digester. At Design ADF Rate of 27,IOO gpd 

Subject: Calculation of required dlpeater size for a 40% reduction In volatile aollda. 
• Number of Degree Days required for 40% Volatile Solids Reduction: 450 Degree-Days 

(From "Process Design Manual - Sludge Treatment and Oisposar, USEPA 62511-79-011) 
• Estimated minimum temperature of Aerobic Digester (Winier) : 70.0 o.g,..s F 

·Number of Days of Sludge Age required to meet 40% Volatile solids reduction: 

• 21 .1 Degrees C 

21 .3 Days 
(= Number of Degree-OaysJMlnlmum Temperature) 

• Design ADF of Plant 27 ,500 gallons per day 

Calculate Tank Volume 

• Sludge Age • total pounds SS In Aerobic [)9tster/lotal pounds SS lost per day from aerobic digester 
(EPA publication states that this value wil vary between the lnnuent TSS of the WAS, and the maximum TSS 
value tor the thlci(ened and stabihed sludge) 

(On average. the suspended solids concentration in the digester Is equal to 70% of the lhk:Mned solids 
concentration) 

• Estimated thickened solids concentration 30,000 mg/I 
(EPA publication indicates that this value vartes between 25,000 mg/I and 35,000 mg/I) 

· Estimated concentration o.f WAS (lnftuent to Digester) 10,000 mg/I 
(From Clarifier mass balance calcui.tlons • use an average value) 

• Calculated average suspended solids concentration. in the digester G 70% of above 
value for thickened sludge 21 .000 mg/I 

· Total Solids expected to be Wasted per day at ADF 2.00% of ADF = 45.8 pounds 
• Estimated Percentage of Volatile Solids to Total IO % 
· Total Volatile solids wasted to digester per day 36.608 pounds 
• Fraction of Solids not destroyed 0.68 
• Calculate f 

(influent SS concentratlonlthlcitened SS concentration) x fraction of solids not destroyed 
22 7% of flow Into digester Is retained (this is f) 

• Calculate Influent Flow to Digester (equals innuent solids loldfITTnuent solids concentration) 
548 gallon.s per day 

RESULTS: 
Required Volume for 40% voJlltJI• •ollds f9ductlon .i auumed condJU~ 

3,110 allons • IZJ cubic fMt 
7.1 days hydraulic "-'9ntJon time 

1,031 cubk: feet required based on new Ten State Standard 3.75ct/capb nde 
(Note that the 3. 75 cf/capita rule assumes 20.000 maximum co~ for thldtened sludge) 

(Note that the 3.75 cfJcapita rule also assumes a minimum temperature of 59 Degrees F) 

A•l•rence Thia ptoe.clure 1• ffom "Ptoefta O.~ Manual · Sludge Tt11almenl and Ole90MI". USf PA 82511 -70-011 

Note lla luea on Bold a r• to I» lnpUI by the ~ 8olO llallca a ra llnal f9'SUla 

••• IM.,c_... ...... ,. 
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DESIGN MEMO 
PROJECT Terrace Puk Wastewater Plant Repennlttlng 

P.N. 9607 

BY G. Jeffery Hines, P.E. 

DATE September 13, 19" 

SUBJECT Analysis of Chlorlndon System - Prop. CondJdon - Wllh Flow Equalizlltlon • Mu Flew 27 ,IOO GPO 

Flow Data: 
Plant Average Dally Flow 27,500 gpd 0 .0275 mgd 
Does Plant have adequate now equdzatJon ?: Yes 
Plant Peak Rate Factor without now equalz.ation(Peak Hourty Flow/ADF) 

(Soun:. Ten St.t• Stand«da, fg18) 

Plant Peak Flow before Flow Equall:zaUon(Peak Hour1y Flow Rate) 

Estimated Maximum Flow Rate OeMnld Dos 
Dal n Puk Row Rm Ex 

Design Statement 

19.1 gpm 

4.09 

78.2 gpm 
78.0 

Provide a chtonnatlon system that Is capable of reliably providing a 0 .5 ppm residual of free chlOrine after a 

minimum of 15 minutes contad at peak flow rates and 30 minutes at AOF In accordance wtth FDEP rules. 

Selection of Disinfection System: 
• Plant Size: Smatl(<0.1 mgd) 
• Disinfectant Dosing: lntermittant • Dosed when lnftuent pumps nm 
• Owner Preference: Sodium Hypochlorle 
• Regulatory Requirements: Ten State Standards Recommends Hypochlortte for Small to Medium Plants 
• Operator SkUI : Low 
• General Comments: Plant operators in the area are very familiar with the operation and maintenance of sodium 

hypochlorite feeders and disinfection systems. Parts are readily available as Is 10% sodium hypodllorite solution. 

Recommended Dl•lnfKtlon System: Uquld Sodium Hypochlorlt• Solution w!Pftt1atll/tlc Metering Pump 

Determination of Required Volume and Dosing Rate of Hypochlorite Solution: 
· Percentage Sodium Hypochlorite Standard Solution 10 percent 
• Specific Gravity of 100% Sodium Hypochiorlle 1.14 
• Regulatory Requirements: Provide for a dosage of 8 ppm for non-nltrtfled activated sludge plant emuent (Ten 

State Standards). Provide for a dosage of 6 ppm for nitrffied etnuent (Ten State Standards) 
• Comments: The plant may be operated In non-nitrtfying mode, or for operations reasons, may not fully nitrtfy 

the effluent, so a conservatlve design position would be to provide for at least 8 ppm dos-oe. 
• Required Chlorine Dos-oe · Basic Disinfection. 8 ppm 67.57 lb./mll gal 

(Source Ten Stlll• St.,,dllrd,, 1Q78 Edtion) 

• Required Chlorine Residual • Basic Disinfection. 
(Source FAC Chepler 17-4 CHS0(1)(c)3 •) 

• Available Chlorine In X% Solution • X% I 1 1'4 
(8.33 LB/gal x 0.088) a 

• Required 10% Sodium Hypodllorlte (NaOCI) Dosage at AOF: 

8ppm x AOF ((% x s.g. x 8.33) + (1 -% x 8.33))/Avail. Chlorine • 

0.5 ppm 

8.8% by weight 
0.73 LB/gal of 10% Solution 

2.54 pllonalday 

aQ~ ...... _._ ...... 
~~~~~~~~~~~---~ 
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MEMO 
PROJECT 
P.N. 
PAGE 

Continued 
Terrace Park Wutewmr Plant RepermittJng 
9607 
Two 

Detennine Required Hypochlorite Solution Storage Size: 
Provide a1 leas1 2 weeks ste>fage 

Provide no more 1han •bout 1 month sta<age beceuse of degradltlon 
Seled Standard Size Container 

I Use 36 Gallon Container Minimum •nd 76 G•llon Mu/mum 

Detennine Required Volume of Chlorine Contact Chamber: 
Provide the greater of: 
30 Min. Detention at Average Deily Flow: 
15 Min. Oeten1ion at Max. Flow Rite: 

(Source FAC Ch•pt., 17~.~0(1Xc)3.•) 

(ADF /(2 x 24)) • 
(Max I (4 x 24)) • 

Provide Chlorine Contact CMmber of At Lust 1, 173 G•llon• 

36 galoos 
7& gallons 

573 gallcns 
1, 173 gallons 

(Existing Chlorine Contact Chamber ls 1400 gaUons -And will handle the r.qulred flow rate. 

Size Hypochlortte Solution Feed Pump: 
Maximum Design Plant Flow Rate (Peek Hour1y Flow) 78.19 gpm 

Chemical Feed Pump Must Handle This Rate 
((Peak Hour1y Rate/ AOF) x AOF Hypo Dosage Rate) 10.4 G•llona Per O.y 

I Provide Pump With A Pumping R•te of At Lust 15.6 G•llons/D•y (150% of PMk R.re) 

Estimate Monthly Coat of Hypochlorite Solution 
Cost or 10% hypochlortte solution $1 .00 per gallon 
Es11mated monthly cost of solution ba.sed on feed rate for peak ftow demand = 
Estimated monthly cost of solution if plant were ftow equalized • 

$322.71 per month 
$71.U per month 

Additional Design Notes: 
Provide Hose Bibb w/ Air Gap Backtlow Preventer Near Hypochtor11e Solution T1nk 
Piping Requirements: 1) Chlorine solution Is highly reactive with aluminum - do not use aluminum In any valves. 

piping or supports that may come In cont.ad with the solutJon. 
2) Assume that an chlorine piping will contain moisture 1nd wll therefore carry a highly 

· corrosive material. 
3) Use only silver. gold, platinum, or Hasteioy · c· if metallic piping must be used. 
•> Use only hard rubber, polyethylene, or PVC any place where metal piping Is not 

absolutely necessary. 
5) Protect an pipes from freezing or mechanical dam.ge. 

Provide bafnes In chlorine contact tank If length to width ratio Is less than 30:1 
Chlorine Is a settling aid, and therefore you must plan for solids deposllon In the chlorine contact tank. 
Provide some type or pumping system that can be used on a regular basis to remove so!ids from the chlorine 
contact tank. Failure to do this can result In solids carryover to the etnu.nt. 
Locate the chlortne diffuser in the turbulent flow area where the discharge from tho clar1flers enters the chlorine 
contact tank. 

aQ~ ....... ~ ····-............... --~L-C-Hl.R~O-S-E~-LS~~~~~~-~ 
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DESIGN MEMO 
PROJECT 

P.N. 9607 

BY G. Jeffery Hines, P.E. 

DATE Septetnber13,1ttl 

SUBJECT Anal)'li• of Chlorination System· Present Condition· No Flow Equallzation. Max Flow 27,500 GPO 

Flow Data: 
Plant Average Dally Flow 27,500 gpd 0.0275 mgd 
Does Plant have adequate flow equalization?: No 
Plant Peak Rate Factor without flow equalizatlon(Peak Hourly Flow/AOF) 

(Source. r.,, State Standatda, 1911) 

Plant Peak Flow befont Flow Equalzation(Pe1k How1y Flow Rate) 

Estimated Maximum Flow Rate Oeftvered Pu or Influent Force Mains 
O.•I n Puk Flow Rate Ex /mum of Abow V•lu .. 

Design Statement 

19.1 gpm 

4.09 

78.2 gpm 

248.0 

Provide a chlortnatlon system that Is capable of reffably pn>vldlng a 0.5 ppm residual of free chlorine after a 

minimum of 1 S minutes contact at peak flow rat.es and 30 minutes at ADF In accotdance wth FOEP rules. 

Selection of Disinfection System: 
• Plant Size: Small(<0.1 mgd) 
• Disinfectant Dosing: lntermltt.ant - Dosed when lnftuent pumps run 
• Owner Preference: Sodium Hypoch~e 

m 

• Regulatory Requirements: Ten State Standards Recommends Hypochlorite for Smal to Medium Plants 
• Operator SldU : Low 
• General Comments: Plant operators in the area are very famlflar with the operation and maintenance of sodium 

hypochlortte feeders and disinfection systems. Parts are readily available as Is 10% sodium hypochlortte solution. 

Recommended Dla/nfwcdon Sy.lflm: Uquld Sodium Hypoch/orlr. Soludon w/Perlata/dc lhterlng Pump 

Determination of Required Volume and Dosing Rate of Hypochlortte Solution: 
• Percentage Sodium Hypochlo~e Standard Solution 10 percent 
• Specific Gravity of 100% Sodium Hypochlorite 1.14 
• Regulatory Requirements: Provide for a dosage of 8 ppm for non-nittlfled activated sludge plant emuent (Ten 

State Standards). Provide for a dosage of 6 ppm for nlttifled emuent (Ten State Stand~ids) 
• Comments The plant may be operated in non-nltrtfying mode, or for operations reasons, may not tuly f\Mrtfy 

the effluent. so a conservative design position would be to provide for at least 8 ppm dosage. 
• Required Chlorine Dosage - Basic Disinfection: 8 ppm 67.57 lb./mll gal 

(Source Ten Stale Slenderds, 1978 Edition) 
• Required Chlorine Residua! - Basic Dlslnfectlon: 

(Source FAC Ch•pter 17~.0tJ0(1)(c)3 •) 

• Available Chlorine In X% Solution • X% / 1.14 
(8.33 LB/gal x 0.088) • 

• Required 10% Sodium Hypochlorite (NaOCI) Dosage at ADF: 
8ppm x ADF {(% x s.g . x 8.33) + (1-% x 8.33))/Avall. Chlorine = 

LCHLROSN XLS 

0.5 ppm 

8.8% by weight 
o. 73 LBlgal of 10% Solution 

'•' ot2 
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Determine Required Hypochlortte Solution Stor11ge Size: 
Provide at least 2 weeks storag• 
Provide no more than about 1 month storage because of degradation 
Select Standard Size Container 

I Use 36 Gallon Container Minimum •nd 76 G•llon llulmum 

Determine Required Volume of Chlorine Contact Chamber: 
Provide the greater of: 
30 Min. Detention at Average Dally Flow: 
15 Min. Detention at Max. Flow Rate: 

(Source. FAC Chapter 17-e.~0(1)(c)3.a) 

(AOF / (2 x 24)) • 
(Max I (4 x 24)) • 

Provide Chlorine Contact Chaml»r of At LN.t 3 720 G•llon• 

38 g1Uons 
78 galons 

573 
3,720 

(Existing Chlorine Cont.Id Chamber 19 1.00 gallon• • Obvk>ualy not..,. enough to provi"9 
sufficient contact time • Provide r chlorine cont.Id tank or flow uaHn 

Size Hypochlorfte Solution Feed Pump: 
Maximum Design Plant Flow Rate (Peak Hourty Flow) 248.00 gpm 

Chemical Feed Pump Must Handle This Rate 

((Peak Hourty Rate/ AOF) x AOF Hypo Dosage Rate) 33.0 0./loM Per Day 

I Provide Pump With A Pumping Rm of At LH.t 49.6 Gallon&IDay (160% of PNk Rm) 

Estimate Monthly Cost of Hypochlorlte Solution 
Cost of 10% hypochlorite solution $1.00 per gaUon 
Estimated monthly cost of solution based on feed rate for peak flow demand • 
Estimated monthly cost of solution If plant were flow equalized • 

Additional Design Notes: 
Provide Hose Bibb w/ Air Gap Backflow Preventer Near Hypochlotle Solution Tank 

$1 ,023.71 per montt1 
$71.M per mont.h 

ganons 
gaDons 

Piping Requirements: 1) Chlorine solution Is highly reactive with aluminum - do not use alumin"ill In any valves. 
piping or supports that may come In contact with the solution. 

2) Assume that au chlorine piping will contain moisture and wll therefore cany a highly 
·corrosive material. 

3) Use only sliver, gold. platinum, or Hasteloy •c• If metallic piping must be used. 
4) Use only hard rubber. polyethylene, or PVC any place where metal piping Is not 

absolutely necessary. 
5) Protect an pipes from frffz.lng or mechanbl damage. 

Provide battles In chlorine contad tank If length to width 1'8tlo Is less than 30:1 
• Chlorine is a settling •Id. and therefore you must plan fOf' aollds deposition In the chlorine contact tank. 

Provide some type of pumping system that can be used on a regular baals to remow solids from the chlorine 
contact tank. Failure to do this can result In solids canyover to the emuent. 
Locate the chlorine difflJser In the turbulent now area where the discharge from the clartfiers enters the chlortne 
contaC1 tank. 

Page 2 of 2 



MEMO • PROJECT Terrace Park Watewater Plant Repennltting 

P.N. 9607 

BY G. Jeffery Hlnee, P.E. 

DATE Septetnber13,1tte 

SUBJECT Telephone Convef'Ntlon wt Motuunmed Nouri 

1 ) Said the SIC codes for wastewater are a follows: 

Wastewater Plant 4959 
Collection Syltllm 4952 
Mobile Home Park 7033 
Effluent Disposal System 4971 

....... ............... ,. 
SICCOOESJU.S 



DESIGN MEMO 
PROJECT Tem Paft( W•tewater Plant Repennlttfng 

P.N. H07 

BY G. Jeffery Hlnee, P .E. 

DATE September 15, 11H 

SUBJECT CalcuLltlon of Blower Speed from Motor Speed and Pulley ................... 

Input Data: 
10.75 Inches 

5 inches 
1,785 RPM 

0.25 Inches 

Calculated Yalu•: 
32.20 inches 
14.14 inches 

n5RPM 

BlOWPULL XLS 

Blower Pulley Outside Diameter 
Motor Pulley Outside Diameter 
MotorSpeed 
Dtst.lnce from OUtlide of PuUey to oentef1ine of belts 

Circumference of Blower Pulley 
Circumference of Motor Pulley 

Blower Speed 

•61tlllc •• HP &I ue•111t 

Pete 1 of1 



MEMO . . 
PROJECT Terrace Partc Wat.water Plant Repennlttlng 

P.N. 9607 

BY G. Jeffery Hin•, P.E. 

DATE September 11, 11N 

SUBJECT Telephone ConverNtlon wl Mike Burch 

1 ) If you are facing the pmnt. the blower on the left is blower number 1. 

This is the only blower woritlng today. 

Blower 11: Sutotblt 5M-f, 1785 RPM, 230 Volt. 3 phae., 7 .5 hp 
Blower 12: Sutort>llt 5M-F, 1785 RPM, 230 Volt, 3 phale., 7.5 hp 

The blower pulley Is 10.75" 0 .0., ~the motor puley is 5· 0 .0 . 

• 6 "a.c .• ttMt•I t•.11111 I lfl 
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F OXYGEN TRANSFER CHA 
PARK MOBILE HOME PARK WAS 

RISTICS OF DIFFUSERS 
R TREATMENT Pl.ANT 

DIFFUSED AERATION 
INPUT VALUES: 

Coer•llullllll'*"-
INAl'C# 

For ditfUsed aeration systems. TSS requirH lh9t oxygen nn.lef etlciency Ill ltld 
ns be taken 11 50'll. of standard condillon 111&H, If exper1menl:lly 

ratH er• not evellable. (Ref. f1 , 

1.71 

.... .... , ... .... .... 
U2 

.... 
. 4tot .... .... 

U2 

HHd Lou Thro 0~ It 0.11 
R rat OitllMer Lou • 4M 

,.en 
llllldntlGIWn9 .... .... 

,...... ... 
llllK9ft*'-,., ...... 

.... 
fomUl"1 

•lecllt'*'-,.,....., 

. -~ 

• Assumes NO held Ion In •ir piplni {Added during l*lwef .tl!ll!). end thlt -.-0.,, • lhto4tlld IO.,.. .. 1-..ct t!qlhd .... Mme .. the dlflUMd .. zon 

NOTES: 

FORMJLAS: 

Recent re&Hrctl h .. lndic:eted 11'1111 alphl vlluea for • v!Olenlly mix.Id co.rae bubb6e· ~ eyttem may llpproech 1, even In 

raw wa-•t•r This la beau.- of the breakup of -11danta, wtKtl have the n.;or e"8d on • ..... .....,.. elptle ~. 

The TSS reccomendltlon of e ~ rate for el dilruMd Mr'8Clon ay-.m WH INlde ~ tNa ...-di, IO I cen be taken thllt 

the 50'!f. rate •very ~rvative Nole thlt ltlll argument does not hOld fof Ina~ mixed medium end h ~ 
d1trusers. In which an •lf>hl In the ra• of 0.4 to 0. 7 is typlcel (Ref. 3, p. 48) 

The above celculated field oxygen tranfer m.s ahotAd be appleeble for both the HrotX digfflar end the cM.IMd • ir zone, 

a1nCe the auedy mte OiaaoNed Oxygen rate t.>lh systems wll be maintaiwd II abcM 2 O ppm 

The dit!UMrs for the difYUMd eir zone encl Ille digester snoukl be Ht llt ttll eud ume IUbmergence level et AOF. This Wll 

insure tNt • belllnced •Ir ~ will be received by both. without the need for tedious throttling of the elr hs to HCh dlf\Wer 

1) Transfer ElllcMlncy Corrected for OepCh • (Efllc:Jency et standard OeplhY(Standard Oepeh/Actulll OejlCh) ....... Ref 4 

REFERENCES: 
1) "Recommend<td Standar~ for Sewage \M>rke· . GLUMRB, 111711 
2) 'Westeweter Engineering·. Second Edlllon, Metcelt end Eddy 

3) "Tranelltion of Clean to Dirty Wala< Oxygen Transfer Retae•, MichMI L Oowyle, Vlollliam C. Boyle, AM!llon Sylllms, Onlgn, 

OperallOn T •sting 
4) Manufacture f a formula - HydroAerobK:s. Inc 

~~-!·~·~n=IM~~~c~eM~:•:..,:!.•!~:!:- ~:...----------~"""'!!"'"o::~----..,D-ISO __ lC .. Y""'N- .-X-LS_______ ~ P-O- 1of4 



CAL CU LA TION 0 YGEN REQUIRED FOR DIFFUS 
ARK MOIMLE HOME PARK WASTEW 

ERATION ZONES 
TREATMENT Pt.ANT 

TOTAL AERATION SYSTEM 
INPUT VALUES: 

• i.m a11itc .... 

Oes1 n 8005 of Effluent 

8005 Removed 

Design TKN V81ue o f Influent IU" .. a conaarvetlve H1inwte of Ammonle Nltr099ft to 
oxidized !Rel . 11 

DIFFUSED AERATION ZONE 

Tot.I Vo6ume to le AenUd 

Aeration Volume a• • Percent of Total Ae..ilon Volume 

Tot.r 01<Vgen Required for Cart>onaceoue 900 r9ductlon • Fom1UI• 11 
Tot81 OlCVo• n Reouired for Owvdedon of Ammoni• · (Ntriflca!don) • Formlll• 12 · Hot Raa 

Total Oaygen - • Olff\.-d Mnllloft z-

n.ue ....... I ... ........ 
a -111111 

t1 ---12 ---field Oxygen Trenaler Efficiency o f Oittu-. Ut ••ctwt•• 
Toe.I SCFM o f Air R.eql*ed to MMt Toe.ti 01}'19ft ~ cPormula .,, a lllCfln 
Oe11an Air Flo w R•t• per OittuHr 1.0 .... 
Total Number of 0 1 fluHr• Requ1ted 11 ..... , ......... 

irements 
A1t provacted per 1000 cubic feet o f H<ation !Miit volume • rnufl be > 25 ., TSS 

Use 82 SCFM Air Aow Rate for Diffused Aeration Zone 

AEROBIC DIGESTER 
INPUT VALUES. 

Total Volume to Be Aetated 

0 to be Added to D 

Tot.r Number of 01 fluaerw Re ' red 

UH 43 SCFM Air Row Rate for Aerobic Digester 

FORYJLAS : 

1Utt 
JO 

Ut 

I MCh • tomU.1 M 

11 P1>und1 O•ygen Required pe r day • ppm 800 removed • " of Totel Aer•tlon Volume • AOF • 8 . 32 
21 Pouncft Oxygen Required per dey • ppm TKN onnvert ed • % o f Tot.i Aerallon Volume • ADF • 8 .32 

~-

···-

31 CFM A1t Required • (Pound• Oxygen Req ./dayl / C144-0min/dayl ' (0.075 lbeJcf of A1rl ' l23.2" oxygen in elrl'(dittuHr ett1olenoyl 
4 } Number o f 01ffuura • II per Hra1lon b-n 

51 Pound• o f Oxygen Provided per day • CFM provided per d•y • (1 440mln/dayl' (0.0 75 lbs/c l o f A!rl ' I0.232 per cent o•ygen 1n 

A1rl ' (dotluaer e tt1c1enoyl 

OISOXYN.XU 
~ -·~-.-.... .....-~~----

-- f'agetoft 



CALCULA TlON OF BL R REQUIREMENTS FOR DIFF 
TERRACE PARK MOBILE HOME PARK WASTEWA 

DIFFUSED AERA TlON SYSTEM 

.... 

TOTAL SCFM REQUIR!I) 

HEAD REQUIREMENTS: 

Head r ulred for 

Allowance for held losa In dlAtblAlon ·Ne* 1 1 

Total 

CORRECTION FOR FELD CONDO'IONS: 
Elev1tlon 11 S.. ..... 

D AERA TlON ZONES 
R TREATMENT PLANT 

......... 
Inlet Pressure • Formui. '1 ' . 14.7 It\>; ... 
Maximum l'*I T Exmc:t.d tol F 
Relative Humidllv at !he 8loMr Inlet .. DlfC8llC 

CFM requlnd lit the Bloww lnW at "4e CondlUona - F°""'* ft, M . 1 .. ctn 

!Provide Blower siiid at 1u CFM at •.1 p!I 

FORMULAS: 
1) PrHMn at ... • (33.11 teet Wiler · (0.001049 • eirl1tion at.a.))12.308 
2) Correcte<! CFM • SCFM • 0 0278 • (~Inlet Temp In Rankln)/(Blowlr tn.c P,_e In pela • (Reletlve Hwnldlly at Blowe< 

Inlet (In fraction) x (Vapor PreAure orW.ter 11 I'*' Temp) 

NOTES: 
1) Ten States Standards niquirea this to be no grHter than 0.5 pal 

COMMENTS ON SEl.ECT10H OF MOTOR TYPE: 

1) Open dtipproof motora IV! much cooler thin TEFC moton, Md .,. much lnl ptone to ovemutlng. this mak" them IHI 

IOnger alnce heat ls u.u.lly THE maiof factor In motor fife. Open drlpproof molors .,. cooled b)' 1lr tlOwn dlrlcCly tM>l.lgh the 

internal windings. TEFC motors dep9nd on air blown over the~ of the motor to diulpete hnt. 

2J Open dnpproof motors are ai.ci gen.rally en.aper ltlan TEFC motors, but they rm.i be c;oyef9d to protad them from the elemenla. 

REFERENCES: 
1) ·erower Oealgn Conaidera~-. G. G. Powd, p. 185 

--~~~------------~------~•-........._.._.._....._.--..__• __ •_~_• __ .c_• _••_• .. .....,v_ ... __ .... __ " ____________________________ __ 
OtSOXYNJtLS ._ , ... ) of 4 



. . e DESIGN MEMO 
PROJECT : Terrace Pali( Wastewater Plant RepennlttJng 

P.N. 9607 

BY G. Jeffery Hines, P.E. 

SUBJECT : Notes on Design Speed of Blower 

1) Blower Make and Model Seledeo. Sutorbll 5M 

2) Blower Speed at Design Flow Rate 800 RPM 

3) Blower Gear Diameter from Manufacturer's Catalog: 5 Inch 
(Note: On Roots Blowers, The gear diameter (In Inches) Is the first number of the frame number) 
(Note: On Sutorbilt Blowers, The gear diameter (In Inches) Is the ftrat number of the model number) 

4) Calculated Gear Tip Speed at Design RPM: 1,047 feet per mute 

5) Blower Gear Lubrication: 

Rotary lobe blowers are *splash lubricated", with the gears turning In a bath of oil. Conversations wlh 
Roots and SU1ort>ilt factory engineers h•ve f'9sulled In recommendations of a MINIMUM gear tip speed 
of 1 ooo feet per minute to lnsur9 adequate ge•r lubrication. Sutort>ilt, in pattlcular, has • slzJng program 
that checks this, and most local reps use this to chedl designs befote suppfytng products. If an engineer 
specifies a design that results In• gHr tip speed of less than 1000 feet per minute, the blower may not 
be warranteed. or a smaller blower turning faster may be substluted. 

6) Noise Considerations: 

The magnitude of pulsations or air leaving the blower are the primary cause of low frequency noise from 
a blower The magnitude of this pylsation Is primarily affected by the gear tip speed of the blower. The 
greater the gear Up speed . the greater wW be the pyiSatlons •nd noise Therefore. If blower noise Is to 
be min1m1zed. gear tip speed of the blower must be reduced u dose to the above refer9nced 1000 foot per 
minimum level as possible. 

The following graph illustrates this relationship and came from the Roots Blower catalog . 

tell • p. 10,., 

too 

~ .. 
B • 
c 
f u 

IO 

1,000 2.000 2.000 4.000 .... 
OEM Tl' IPUO (FPM) 

, ... toft 



• DESIGN MEMO 
PROJECT Terrace Partl Wastewater Plant Repenntttfng 

P.N. 9607 

BY G. Jeffery Hines, P.E. 

DATE Soptefnber11,1tll 

SUBJECT Calculation of Time It tall• for Surface Waw to Travel To Emuent Wen 

Design Problem: 

The sudden shutoff of the return edudDfs and lklmmers in a w........,. plant wiB produce a IUl'face WllY9 that traYefa 
from the vicinity of the edudor (which depr9aes the water autface while running) ectOM the ei.tfler ID the efllulnt 
weir When the eductor is abnJpCty shut down, the wat9r aurflc:e near the edudor lmmedlat.ly r8iMt Ind this rtM In Wiler 
surface travels as a wave ID the eflluent weir, where It discharges the exceu flow ID the point whefe the water IUrflc:e 
across the clarifier is stablltzed. 

This spreadsheet calculates the 9PP'0xinwte time that it takes for this wave ID reach the effluent weir. TNI time 
is useful to know when trying ID minimize the efJecta of this wave on the plant 

INPUT DATA: 

Approxlmat.e atralght line distance from return eductor to closnt point on emuent weir. 
Average Depth of Water In Clartfter: 

W•ve Propagation Formul•: 
(Use the Lagrange celerity equation, which assumes that the height of the wave is small with relation to the depth) 

c = (g)')"0.5 

where c :: wave velocity In fps 

g = gravitational constant • 32.2 t/s2 

y = depth of water in feet 

Calculated wave velocity based on above water depth = -feat per second 

Calculated time for wave to reach etnuent werr = (Velocity/Distance) • -MCOnds 

NOTE If the return eductors and 1ldmmer rerum rates are 1lgntflcantly more than 150% of the ADF flow rate, 
(very common on small plants) the above described wave can actually flood the effluent weir and cause 
significant solids loss. It the eductora cannot be modified to reduce their flow rates, a lbw ao.lng 
solenoid valve on the air suppty lines to the eductora and skimmers will signfflc8ntly reduce the 1iz.e of the 
surface wave and can etrectively eliminate solids lou from this cause. The solenoid vWtle lh<>Yld be 
selected and ~ned so that It takes at least twice the time calculated above to cloM, and thi9 cloalng 
should be relay driven to occur just before blower ahut down 

An alternative to the solenoid control system would be to size the etnuent weirs to handle the total now 
produced by the surface wave without exceeding normal design weir overftow rates. Thi. could result 
in an etnuent weir that is abol.lt twice .. long as would nom\lly be required. but no COl\troll would 
be necessary to prevent solids loss 

_________ C1::::::~5=:::::::"'1~Q."Ml di 6n lloc- CIM-... IPll II I ~ Ptge I of2 
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Two 

Return Ra te 

f"low Rate 
Tt\raugh .;..Pl.-on.;..,1_....,~ 

PLUS 
Re turn Ra te 

Stable Wot•r Surface -
rtow Rate 

Tt\rau t\ Plan t 

SCHEMATIC DIAGRAM OF CLARIFIER BEFORE EDUCTOR IS SHUT OFF 

Return 0 11 

f"low Rate 
Tnro u9n .;..Pt..;;.o;.;.;nt_-1-~ 

PLUS 
Return Rote 

Un1loble Wa ler Surface 

Surface Wove Mo,,lng at - c:" 

f"low llot• 
Throu h Pion! 

PLUS 
Return Roi• 

SCHEMA TIC DIAGRAM OF CLARIFIER JUST AFTER EDUCTOR IS SHUT OFF 

Pege2ot2 



TION OF CLARIFIER DESIGN 
CE PARKM081lE HOME PAAK'MSTEWAT£ 

INPUT VALUES: 

Oulgn A-~ Dally l"1ow "-Me 

Design ...... l'low ~· 
Dulgn ' O.y 800 olf l'IAnC .,,,._ 

°"al9n TU ol ""- Influent 
.....,_ ol a..tllen 

Lenvtfl olf C&al1flet 

WlclUI of Clar#let 

Ol&Unc• lrom ~ Cf\Mnel to Im- Weir 

o.p1I olf W- Abow Hoppe< 

Ungtll of Moppet M Boft""' 
Wldltl of Moppet .. eoao... 
o.p1I of Hoppeff from lklftom to..,....... lldM) 

Welt Lengtt> fOf eact1 Cl8tlllet 

Ol-.C:e lrom Wal to eflluerlt weir 

llcle llope of Hoppef 1 (Hofll. • Vert!UI) 

--of HofllM'• .... ci.rww 
E.lttfMled - of l&.VSS to fllLSS 

hllmaled - of WAIVSS to WAAS 

f-..i - of AAIVSS to !USU 
TOCA! VolwM of al Aet.clon Z-. 81 AD/fl 

l'rffbc>Md In c:larlfleflal .C ADP 

CALCULATED VALUES: 

AIN olf Top of CIM!tler 

Area olf 8oftom of Clal1flef Moppet 

Volume Of Aru at>ow "°99«• (pet c:IMltlet) 

Valunw al...,_, (l'et Cla<lllw l 

TOUI PfopcKed Wfl# L.ngth CAii "*11Wa) 

TOUI CIMllW Volume 1nC1 all al ~I) 

O.C.nllon Tll'M II A-IQe o.lly l'1ow (AOl'l 

0.CenOon Time • I Ped "ow-· 
We« o...tnow ~ at AOf' 

Wetr 0"9f11ow It.le Al ...... Flow-· 
Surfa"e Loacl~ - · Al A-~ Dally l'low 

Surface LoMllnQ llYI• Al Pulr Flow"•• 
M., SolldJ i..o.dlnQ it.le IOf .U Clel1rlen M AD# 

Mu. SoOd I Lo.cllnil lilal• l ot an Clallllef ......... 

Hofll.ont.al l'low It.at• ThfOUQtl CIMlflet MAD/fl 

>lo<Uont.al l'low ltalo Tl>tOUQh ClM1flef M ,,_I'-
Eat1mato<1 Upflow AA!te a t l!mu.nt Wwa et ADP 

(A11um .. lho upf1ow - 11 Ille tolM -

al all - IJOUQl'll pl\ll two-· IM .. -. f<Ofll IM Wal) 

Eat-Ml ~It.lo 41 EITIUetll Wetta M ..... l'low 

(AHumu th • upflow Width I• !he IOCM -

of .all Woll UOUQh• plu1 two_ ,,,.~·"°"' 1119 Wal) 

t.n71 ..... 

t .11211191 • ...... ...... , _,. 
tUI,._ 

" .... ,., ... ....... ...... , ...... , .... 
24.1 ... , ...... 

tl.t ... 

71.t-

Ul :t , ....... , 
In 

""' ""' 
' ·'" d , ...... 
,...., ...... 

• 

M 7A ~. ft.• 

1n.t cull. ft. • 

24.1 lft. ft. 

1,121 a*. 11.. . 

1,U 111M1r1 
1.71 lloun 

1,t" eell*'-Yl*U. 
•,&11 gel.1*.S..,pet U. 

1H.7 .... I* clay pet sq. It. 
nu e& .,., u y..., aq. It. 

1'.20 IDa ,.., Uy ,.., II. 

..... .,. ....... ypetll. 

UIMtpetlloUf 

l .11Mlpet-

.. 
-~ ..-. 

2Mlll 

,. .. .... 

14 .... 

1N IO H 2 ... 
21.lto>o.1 .. 
,.,_ , .. _ 

ETERS 

118CQ • imD STAlllDUD9 

--~ · ~~: 
_, ii "" r.• • 

;Muma . .-- ~ :"~- -· . 'i- ..... ...... ·-...... ' • ....... 

. 2- . . 

. ttlftln . . 

. . , .... . 

tM:1-

u-.. 

Zt.7 .. ,. .... it .......... ,. .... ..... .. . .. 1Ntolt2 

1,201 1,too . ••111 . 
. .. . UtiolU .. ttto•A ..... 
. . Mt- 1•-. Mflll&& 1•-

. . 121DM 

. . 12toM 

Cl..AROSNR XLS 

~~__,;~·-·-AM_._,c._ __ .... ___ ._._ .. _•~~~~~~----~ 
...,_, of.C 



cLAltleR MASS BALANCE CALcul&Ns 

..... HeldC-...•-... w.-....-... ........ T.,..C MClllT • 11 DAYS 
~ T..- TCIUI Sollcla 
WUYll .... ...... ·IVU .. ..... , ...... llCR't """~ l.oedlng .. .,.,,, "".,,.,. .... ........ ..... ,_.... 

..... ... ,_.. ,.,_.. ... ..,.., ..,.., ..,. -- Pf>dld .... - ....,. .. ,,, 11 1"87 M Ut 11.t 0.11M 11.1 ,. .. ... UY. .... 11 1,J77 M UI 11.t 0.104 1.0 .... MM UY. 11% 11 1,17t M Ut tl.O 0.10.I u - MM 1.J'!(, ~'JI, 11 1,ua u Ut ,. .. UIM 7.t 

..... - c---.. .. '"* .. I W ..... Me .......................... llCR'f. I T.,..C MCltT • 11 DA n 
AAIVU ' . ..... .. ,_.,,,. , ... , .... , ... \ ..... , ..... .. WAIVU ... .... ....... IVU ..... ..... llCltT NI,_.. Loldllle .. .,,.,. .... ,.,. .... ....... ....... .. ._. ..... .... ... ,.,_.. ,.,-.. ... - ~ ..,.., ..,. "'*- ppdhl 

7too .... lft '"' 11 1,111 • Ut 11.t IM1 11.J .... .... 1.7"" .. ,. 11 , .... u Ut , ... ' ·"1 1U .... .... ,...,, U'4 ti 1.JM , . UI 11.t t.tl1 ... 
tllMIO .... 1A44 ""' 11 1.- u UI tu .... , " 

ILSIHeldC:--..• ...... I w • ...,. .... ......, .. ,...... .. __ Matt. I T .... MCRT • 11 DAYI 

lltA.al ...... ...... T .... ,..., TOlll ..... 
WAIYU -- ...... ...... DU ..... ..... ..... llCltT ........ u..e .... .,,, .... .,,, ... ....... ...... ..-..... ..... .... ... -- ,_... ... ..... ..,.., ..,.., ..,. ..... ,,,..,_ 

7too .... IA 11144 11 2,19 .. UI "·' . .., 14.l .... .... 1ft 7K ,. 1.711 .. UI 1U ... , tU .... .... 1.7'JI, 14% ,. 1,Ma .. UI 11.t tM1 ,, .. 
1- .... 1.rA. .... ,. 1 ... .. UI 1&.I . ... , 1U 

llLSS-~---- I ............................... lllCRT. I T efT'll lllCRT • JI DA Ya 

MWU ...... ....... , ... T ... , ... - .... 
WAavu ..... ..... ..... - ..... ..... ..... llCltT ....... ........ 

.... All' ,.,,.,. .... ......... ..... ·--- .... .... ... ....,.. ~ ... ...,..., ..... ...., ..,. - ,.,., .. - ... 1.A44 '"' 1t 1.AM 21 UI ... .., .. 11.1 

1- ... t.n. .. ,,, ,. 1,2U 11 UI ... ., .. . .. - ,... 
"'"' ~ 

,. 1.1u a Ut .. . .... IA - JIM 1.rA. ...... ,. 1,12' 2t UI ... ..... 7.1 

llLSS-C:O.....• ....... I w ..... .._..,.._ .. ,..... .. ~~lllCRT. I T-- lllCRT ••DA Ya 

AA.avu ....... ........ , .... TtUt , ... ~- .... 
WAIVA - ..... ...... IVU .... ..... .... .., ........ ........ ...... ,. . .... Allf' .... ......... ..... .......... ..... ..... Mell ,..,_,. ,._ .... ..,., ....y ..,., ..,. - ,.,,,., 
1- .... 1A% 11'4 ,. 1.UJ at UI .... .... , 11.A .... .... 1~ .. ,. 10 1AT1 21 UI ••• IM1 1U - - 1.1% .,,,, 10 1,n1 JI UI ... . ... , . .. 
10000 ·- 1.9% ••% 10 1,HJ at UI ... O.tl1 1.1 

do 6 " illc. , co'""*"v ........... 

CLAROSNR XLS 



clJllER MASS BALANCE CALcul9oNS 

............ ~ ........ I ................................ ~T. r T .... IERT••DAYI 

MSWa . ,,,.._. .... T• Tllll ,..., '-' .... 
WA.vaa - ..... .... IVU ..... ..... ..... .. ...... ....... ,. .. ,,,. ,. .. Ml# .... ........... ...... ....... .... ... ... ..... __.... ...... lblldey ..,_., ..,,... - .... ..... 
"" ... 1.ft 112'11o ,. 2.111 u UI :u 1..111 10 .. ... ,,... 1"' 11 1.111 u UI ... ....., 

1U - .. 1..n. lft 11 1 ... 2 u t.21 ... ..., tt.t ,_ ... I.TY. ..,,, 1• , .. u 2.21 ... 1..111 ,. .. 
ILU"911111C:-•-... I ............................ MCM. I T .... IK:RT • • DATS 

~ ....... .. ..... J1;f ,..., .- TClllll TClllll . .... ...... - .... ...... IVU ..... ..... ..... llCiln' .... .... ....... ,. .. ,,,. 1'f11Ml# ... ........ ...... ....... .... ... ... ....... ,_.. ... ...., ..,_., ..,., .... Ullb ..... .... - ur. .,. 11 1;&72 11 UI ... ..... 11.J , ... - I.ft lft 1• Utl 11 J.n M .. .., .. I.I .... - •-"' U'Mo ,. 1,297 1• Ut .... .., .. I.A .... ... ...,,. "" 11 1,1'9 11 UI .... t.1M 7.t 

............ ~ ........ I ................................ MC9tf. r T .... IK:RT ••DAYS 

Mavu ....... ........ ToUI fetal ToUI ..... 
WASVSS ...... ..... ...... mvu lolldl ...... ..... lllCRT . ......... ~ 

,. .. Ml# 1'olADI' .... .......... ...... ........ .... ... ... ~ llMfAnt ...... ~ ..,., ..,,... .,. .... ppdltl .... - 1.1Y. ttn. 11 1.m 11 UI .... l.tl1 1U 

7000 - I.ft '"' " 1.fl2 ti UI ••• ·~ 
11.A - - ...... lft ,. 1MI 11 UI ... • •• 1 11.A - - 0.7'!1. ...... 11 U12 11 UI lU • .• 1 1 .7 

loLSSIWd~ .. --- I W•S1:899 ~ ........ u ,....., to proclllce ..... IK:RT. I T11 ... ~•JOOATS 

MSV&I ....... Mum - Taut Taul Tatll lold9 
WAIVSa .... ,_..... .. ltlll•U !VM ..... lold9 ..... MCM f'IMRl!llo Loedll9 

'r.oll.M 'Mo ol ADf' .... It___, w.-. In""'*" ----1191 ... pw- ...... ...... ....., tllMSay ...,." .,. ...... Pfldltl 

7000 - 1 ..... 1N"4 11 ZKrf 21 UI Ml.I 1.111 1U - - . ...,, ...... 11 1,IU 21 Ut u .• O.M1 U7 - - I.ft. ~ to 1,112 21 2.11 Ml.I .... , 11.7 

10000 - l.l'JI. .. .,,, " 1,171 21 2.21 JO.O O.Ol1 10.I 

•••-.. c--. ... 
CLAROSNR XLS Page 3 of -4 



CLA-IER MASS BALANCE CALcul&Ns 

NOTES, ANftrJIATIONS Md,.,..., fol• 

· WASVll • Walt8 Ac:llv.c.d ....... Vollale.. $ llled 9allcla CcincMCl ..... t • A.-.cl (YMtM - llClllMI,.,. fill V81uM) 

· AASVIS-~Adtwted ....... V--.•' J J ..... Con11 ...... , ......... ,._ .. WAaVU) 

· -.SS· Mud Uqucw luqi1nded ..... Colwwwtt:At1·~ (Y.W-wllllll ,....,,,..._,_....,......._, 

· Wastao- RAte • Cw••tfed • l'ofltluU • l(Va 0 ILVU} • (MCRT • IVSll}I (MCRT • WAIVUJ 

· .-ec:um ,_.. · C*'111111ed • ~ UILUJ(Q)•(Wo\Ul)(W)· l ... )(Q)}/(ltAW · ILlll 

· ~-emu.ntvoUalet· •• ...,. ..... cc:oa-•t ... 11e111·I< tt J......,Ofl...,...11 ... wa 
· TOUI lollda Mllmad •Cd= I I '•~C""'lnt--MQICMAl)(l.UJ 

· Toe.I Solld1 WUled • Celcullttld • ~ CW-... "*lCQXWAUllCl.UJ 

. Toc.al lolidl In ll!l'lluent I c ......... fionMU: (DIJ(Q)(t.UJ 

· MCltT • inp.. • VMtM - ,_.. hm 11 to M .,.._ .._,Oft ,,_.. · ICILVUJ(VaJ(U&IM(WUVU)IWJ(l.U)oieVlll(Qlll.MIJ 

• Q • A¥1fll99 Deill' l'low Ill mo 
· W•W.ut.......,.,_....lllmo 

. " • "'9turn Aow ..-. 1n mo 
· Solda l.oedlng ft-.• j(AOf' • "'8lur'ft Plow ~J • ILU • l.U} I (Taul AtM fill a.tnlr9) 

· l'IM • lnlkMnt 800 ~(VlllQJ'ILVUJ 
· Va• ToCal __ fill ___ llll ............ 1 

~NANALYlll 

· The.,._ It-*! be~ d ...,llllftg tt an MCWtT d ,__ 1t Md M UY9 f0t .............. ....,,. ,.,_ TM .... 

pl-118dadllewetllis ..... 

· The.,._ If'°'* lie C...-.. fill ....... tt tt Mii ,.._Ill,.,_ Ut Md Ut. T"9 ....... ,,_ ... ......_ ....... 

ln_to...._..,......,.... .............. _ ..... ,,, t d1 ..... ",. .. •--1111•111•• .... ....-ne 
vlllues ot MC"'1 and llLll .. 2t to M-,. Md ... ....,,.,,,....,. Al•-,. ICRT aM MM 

mg/Ille< Ml.SI • • tN80Mllle , .. fill 21 pouncl•,. day d llollde-...... to ......... ..... ,,...,..,.. 

- ............. ,.. fill_., , • • , ,...,to ... dar1ftlt . .,.... .. ll'OllUA ---~ ........ 

- *9- ..... -... .... ~fac911H. 

dll • " IM~ cat11M•I ........ 

Cl 4'ROSNR.XlS Page 4 of4 



PROJECT 

P.N. 

BY 
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Terrace Part! Wut9Water Plant Repennitting 

9607 

G. Jeffery Hines, P .E. FlleN-: A :~OIFLXlS 

September U, 1tff DATE 

SUBJECT Analysis of PROPOSED of 3" Air Uft Pump • Eductor (PROPOSED MODIFICATIONS) 

SCHEMATIC DIAGRAM OF 3" SLUDGE EDUCTOR 

Centerline of Dlscha e 

Elevation 

~· 1.IOfeet 
Water Level 

Elevation 

• :z: % Submerge~ 100 Ha 
t\ + Hs 

Air Release Point '-----Elevation 

12" Min. 
Bottom of Tank 

Input Valuu 
Average ally lant 
Number of Eductors 
Required Maximum Percentage of ACF to Be Retumed 
Required Minimum Percentage of ACF to Be Returned 

equire ax1rnum e er u or 
Required Mll'ltmurn Flow Rate Per Eductor 

• 41% -

SCFM arr required at Maximum Flow Rllte of 14.3 gpm per diffuse U .A ICFM • 24.7 SCFM Taul 
(Make MX• Blower Can Provide Thl9 Vol1.me of Nt A1. O.U psi minimum plus line los1e1) 
(~ke at.re Blower Ca,, Pro'Vlde A P~ of 4.33 11 minimum lu1 line lo11e1 to allow for un 

NOTES: 
1) Most efficient operation Is obtained with aubmergenc. ~n 70% and 85%. There may ti. other considerations thlt will dietate 

submergence - see below. 
21 Multiple units or a single unit With multiple air releHe points Is recommended for wide flow r11te vari.tlons. 
3) The blower must provide air prHsure greeter then H8 plus line losMI 

4 ) Do NOT design eductor so thllt it returns too much flow. even when !l.e alt ii throCDed Thia Is a common probiem on smal plant1 
o nen, 300% to 500% Is r9tumed, ere.ting too much hydt'11ullc load on the plant. Reduce submergence and thereby 
maximum flow rates by raising the air lni.t point 

5) If the flow conslderatJon noted In l'4 above II not• concern, plec. th• air Wet point at the same elev1tion H the diftuaers, 10 th•t 
thrott1•ng of 1 11 to the educ:lorl la not neceuary This will simplify operation considerably. 

6 I Put a gate v1111e 1n the diadlarge line of the 9ductor This Wiii alow the opemor to eady unclog the eductor by dosing off the 
valve and forcing the air out the BOTTOM of the eductor Note that this win ONLY wort! If the blower can produce enough 
pressure to overcome the eddltlon1I depth end head Ion ceused by the plug If the blower can produce the prHaure, the operator 
may have to shut off the flow to the diffuMB end aklmmers to eccomplilh this, but II la oonsiderebly easier than any OCher 
allematNe method of unclogging an eductor. 

7 ) Graph Source Fluldyne Corp 

di. II Ille., CO'*"""t ~· 
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3" EDUCTOR SIZJNG CHART 
(Squrq Of Graph: Fluidyne COfP.) 

20 30 eo 

1) Small% numbers on curves represent% submergence. A given eductor will operate along a single 
submergence line as the air is throttled 

AIR DOWNPIPE SIZING: 

FORMULAS: 

Total Length of Downpipe from main header •.o feet 
Number of 90" ells t-om polnt where air line leaves main eader 2 each . T ee1. Bnmch to Run I 1 each 
Number of Gate or Ball Valves in Une 1 elldl 
Calculated equivalent total Pipe length inducing Fitting Loaan L#f•Jrlfeet 
Actual Inside Ptpe Otam. c 1.61 inches I 1.50 lnc»e• l• I «<- ectNominal Pipe Diameter 

Calculated Preuure Drop l·~Ctlih>ai at deal~ llow rate of 12.4 SCFM 
(lncreue /W Plpe Size Until Calculated Pressure Drop is Less than 0.2 pal) 
(This Is the Preuure Drop In the Downpipe only) 

Formula for pressure drop • 0. 7 • V1 80 L 
d'pm 1000 

(SoYrce: ComprHMd Alf 9nd a.. Hendbook, ~ ed I 
wtwre V • volume of a lt In SCFM 

d • ad\.91 lnelOe dlarnetet of pipe 1n inchH 
p.. • meen pr..-e in pipe ln ~. des;gn prewure c.in 1>e 

1.-d • lolllJ as~ pteMUre drop II 1911 lhln 1 0 P51 

l • total equjyPlnl ~of pope. In Ifft 

a~ ... _. ___ _ 
--~------P9911 2ol 2 
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DES MEMO 
Terrace Patti Wastewater PIMt Repermitdng 

9607 

G. Jeffery HJnn, P.E. 

Septetnber1J,1ttl DATE 

SUBJECT Analysts of PROPOSED of T IJr Uft Pwnp - Eductor - Check deetgn et half AOF 

SCHEMA DC DIAGRAM OF 3" SLUDGE EDUCfOR 

Elevation l•iEI ... 

Air Release Point 

Elevation 

Input Values 
Ave,_ge ally 
Number of Eductors 

• ::c 

12" Min. 

Required Maximum Percentage of ADF to Be Returned 
Required Minimum Percentage of ADF to Be Returned 

Ha• 1.21feet 

% lubmefgence 100 H1 

t-\. + Hs 

• 41% -
Chadltt.-... NUTl,.._11._. 
enough to Mr!...., Wet ... ...., 

ID pl'l'tlflt dllitl1lclltlll1 Md PCIP"4l9 
fl* Oll'i be I pnlilidl .. lell lhan dellglt 
low,.. In I ..... I dlltllf. 

• per min • 
1.1 galonl ~r minute 

SCFM aw required 11 Maximum Flow Rate of 13.8 gpm per ddfusa 11.9 SCFM • 23.9 ICfM Total 
(Maki aura Bio- Can Pl'tlVide Thia VoiUne ot IVt N. 0.5' psi "*1imum plus lne loues) 

(Maki awe 8'-' Can Provide A ~ of 4.33 lne losMs to elow for u 

NOTES: 
1) Most efficient operation Is obtained with 1ubmergeno1 between 70% and 85%. There mey be other eon~n1 that wil dic;tate 

submergence - see below. 
2) Multiple units or a single un.lt ~ mullJple air release point.I ls recommended fOf wide now rate variations. 
3) The blower must provide air pressure greeter than H. plus line lo1111. 

4) Do NOT design educt0< so tn.t It retum1 too much flow. ewn when the lir i. throttled. This II a c:onvnon problem on smel plants 
Otten. 300% to 500% ii returned, cteetlng too much hydraulic loed on the plant Reduce submergence .nd tti.rlby 
maximum flow ratu by raialng the er Inlet point. 

5) It tne now con~eration noted 1r1 _.. •boW II not • concern, place th• air Inlet point 11 th• same ei.v.tion aa the ditfUsers, so that 
throttling of air to th• eductofs ii not necessary. This will simplify oper9tion considerably. 

6) Put a gate valve In the dilc:harge lne of the eductor. This wil •low the openltDf to easily unclog the edudor by dosing ofY the 
valve end forcing th• 1ir out the BOTTOM of the eductOf. Note that this wll OHL Y woric If the bklww C8fi produce enough 
preasure to overcome the 1ddltlonat depth end heed tou ~uHd by ltle plug. If the blower cen produce the prHsure, the operator 
may have to snut ofY the flow to Iha ditfUsers ind aldmme,. to eccompll$h this, but It II conalderably easier than any other 
alternative method ?f undogglng an educ:tor. 

7) Graph Source. Fluidyne Corp. 

P1191 toil 
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3" EDUCTOR SIZING CHART 
(Source of Graph: Fluldyne Corp.) 

250 

~ 
~ 150 ....-.:~~~ 
u 
co 

100 

5.0 

NOTES: 

Represents the operating curve for the eductor being designed - 45.5% submergence 
• • • • Represents the u r and lower limits of the des n o ra 

1) Small% numbers on curves represent% submergence. A given eductor wiU operate along a single 
submergence line as the air is throttled. 

AIR DOWNPIPE SIZING: 

FORMULAS: 

Total Length of Downpipe from main header •.o feet 
Number of 90• ells from point where air line leaves header 2 Heh • Tees. Branch to Run 
Number of Gate Of Ball Valves in Une 1 Heh 
Calculated equivalent total Pipe lengttl Including Fitting Losses 
Actual Inside Pipe Diam. • 1.61 lnches 

Calculated Pressure Drop I ~lllpsi 11 design now rate of 11.I SCFM 
(lncre1&e AJr Pipe ~e Until Calculated Pressure Drop i. Less lhan 0.2 pll) 
(This is the Pressure Drop in the Downpipe only) 

Formula for pressure drop = 0.7 • V 1 1115 L 
d4p;;:- roocr 

(Souru ComplHMd Att and Gas Hanelbook. tourth ed.J 
whera V • volume of air in SCFM 

ANALYSIS OF PROPOSED SYSTEM 
d • .etual lr'9lde dla!Mter ol ~ 111 Inches 

p,. • mHn .,, • ._, In~ 1n pMI. detign pntUYrt un be 

UM<I H long H cak: p!IMUrl drop ii Ina than I 0 .,_i 

L • toUI ~lent lengl1I ol pope, in fHl 



TDRA.CI P.UX LDT STATION 
PVMP DOWN CAl.JBllAnGJf 

JVLY2',19" 

Wetwell dimention1 • .c• Dia. or 91 aaJlft. 

Rate of I.We (lnflncot Flow) at test f>eainnms • .12' in 2 min.• or S.6 pl/mill. 

Pump! 

Tat I 2.64' drop ill 1miD•241 GPM 
Test l 2.56' drop in l min• 241 GPM 
Tat 3 2.56' drop in I mm• lAl OPM 

hto of rile~ ..... - .32' fn 2 min - 0 15 pl/min. 

Pumpl 

Tat 1 2.36' drop in J min• 222 GPM 
Tat l 2.S6' drop in 1min•241 GPM 
Tat 3 2.8' drop in 1 nlin • 263 GPM 

Rau of rise at test end • .14' in 2 rain • or 6.6 pl/min.) 

Wetwdl wu allowed to refill with im!nast each tat to ,,,,,;,,,.m normal pnnphla lcwl. 

Pump 1 Ava . .., 243 OPM + Pump 2 Avg - 242 GPM + lsdl•aan flow &VB- - 9.1 GPM • 
avg. pomping raio ot252 GPM. 

Richard M Graziano 
Chief Opeqtor 

' 

\ 
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DATE September 13, 1 IH 

SUBJECT Pumping Station Performance Modeling 

I. Summary of Analysis Methodology 

The following series of spreadsheets provide a comptete analysis of the pertonnance of the proposed pump station by 
routing a synthetic inflow curve though the pump station for a twenty four (24) hour period. 

The basic now dlstrtbutJon can bt i'lput from ICtual chart d.ta, or 1 stlndltd cftltrlbutk>n can bt UMd. The 1pnu1d1hfft 
then calculates the peak hourty flow baMd on the Ten State Standards fonnull, Ind ldjultl the blN (Input) flow 
distribution to generate the required peak hourty flow while maintaining the total ADF at the design value. 

Flows generated In the procedure dftcrtbtd lboW lrt then UHd IS Inflow to the mm cllcullllon aprtadlheel. On this 
spreadsheet. the exad dimensions of the wet wen, pump flow nlttl, and projtc:ted float ltwl tlevltlon1 are used to model 
the water level nuctuations In the wet well. wlh each pump cycle documented. 

Finally, the pump cycle information is used to produce a graph of the pump stMion perfof'mance, and t.o calculate maximum 
water level elevations, minimum pump cycle and maximum "pump oft" times, as wet as total eledr1cal operating costs, and 
eS1imated pump and motor seNice lives. All of this Information can then be UMd to determine the edequacy of the wet well 
and pumping system to handle the required flows, both In tenns of pump short cycling, as wel as problems with odor 
caused by long storage times In the wet weft. Float level elevation adjustments can be easily made and performance 
reanalyzed to assess expected Improvements In pump station performance due to the changes made. 

One noted limitation of the model Is the fact that flow rate changes are assumed to occur abnlpdy at the beginning of each 
new hour During periods of rapidly changing flow rate, this change can be quite significant, and can lead to strange 
looking curves on the graph. Flow obviously does not change In this way, but this assumption does not seriously affect the 
accuracy of the model because total flows remain the same, and overall pump station performance In terms of water 
elevations and maximum and minimum pump cycle times ls not reaUy affected. 

II. Tabulation of Float Level Stat•• and Pump Condition• Used In the Model 

QJ Water below •pumps Off" ftoat , water nsing, both pumps off. 

0 Water at or above •pumps Otr float, below •Lead Pump on· noat, water rising, both pumps off. 

12] Water at or above •Lead Pump on• ftoat, below "Lag Pump on• float , water rising, lead pump on. 

~ Water at or above "Lag Pump on• noat, below "Alarm• noat, water rtslng, both pumps on. 

~ Water at or above "Alarm" float, water rising, both purrlp:> on. 

~ Water at or above "Alarm" ftoat, water falling, both pumps on. 
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Water above "lag Pump On" float , below "Alann" float, wlter fllng, both pumps on. 

Water •bow "Lead Pump On" float, below "Lag Pump an• float, water fallng, both pumps on. 

Water abow "Pumps Oft"' float, below "Lead Pump on• float, water falHng, both pumps on. 

Water abow "lead Pump On" float, beJow "lag Pump On" float, water falling, lead pump on. 

Water at or above "Pumps Oft"' float, below "Lead Pump on• float, water falling, lead pump on. 

Water below "Pumps Oft"' float . both pumps off. 

Water above "Lead Pump on• float. below "lag Pump on• float, water rtaJng, both pumps on. 

Water above "Pumps Of\"' float, below "lead Pump On" float, water rtslng, both pumps on. 

Water at or above "Pumps orr float. below "Leid Pump on• float, water rising, lead pump on. 

Ill. Graphic.I Repr.Mntation 

Both 0n I ~~ I Both On I 
~ [!) [!] Alann 

4 l 

I Both On I I Both On I 
1 ,[!] [!I Lag On 

4l l i on J ~ ~ • Lead On I 
13 1 ~ Leid On ~, , 

• l 
I• ~ Lead On It I i On I r"j°"I LBoth On j I Both on I 

Q!J 14 11 ,[!) 0 ~ , ~ Pumps Off 
-- - -

.j ~ 

I Both Otf I I ~th Off I 
+~ Bottom of Wet Wen 

These water level states are used to calculate outflow rates In the model that follows this pege. The level state 
for each calculation Is Indicated In one column of the spreadsheet. This state Information can be used to determine 
whether the water level Is ris or fa , and which 
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Notes: 

Pump #1 Horsepower 
Pump #2 Horsepower 
Number of Watts Per Horsepower (Constant) 
Estimated Cost per KlowMI Hour 

Month ~Cost for Eledlical Power for Pumps 

1) Pumping rates are taken from pump station calibf'aUon done by H20 UtilllJes, Inc. on July 29. 1996 

1.0 
1.0 

Ml.1 
$0.07 
$1.t1 

2) Float levels have been -2justed so th8t Inflow peaks to the plant 11'1 minlmtzed. This Is done by keeping 
the run times on the Influent pumps to only about one minute. 

PPMP.XLS 
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This apreadaheet generates a 
synthetic: flow dlltr1butlon wth the 
requnct f)9eJt fKtOt that II baaed 
on the NH flow pattern ent.tred 
from •ctual data. 

onnu u o ca uat1 
pnk hourly flow comes from Ten 
State Standards, 1990 ed«ion. and 
II bned entirety on populabon 
P"k Hourty Flow/ADF :: 
118 + (P).0.5/14 + IPJ40.5 
wh«e p II In thounnds 

i 8PP He 
perc:em.g. is grHtet than 100% 
of NJF-. This valued manual!) 
adjusted up or down until the 
Total Man II equal to the 
re ulred ADF. 

/U tova es a 
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,. S.M flow Plbm l 
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l 91 
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3., 0 
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I 71 
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2 41 
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l.37 

l .66 
l 96 
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1.00 
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62 

10 

77 
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139 
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170 
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116 
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l09 
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l79 
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'9 
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4 1 

69 

96 
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74 

0 
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306 
91 

0 
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2 
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l 

2 
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2 
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2 
2 
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2 
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2 
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2 
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2 

2 

2 
2 
2 
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II 
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l 

2 
l 
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2 

1 

2 
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) 

II 

11 

2 

l 
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1 

l 
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2 
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3 

II 

11 
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"'""' 1 ,_,, 
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.., 2 

"""'2 
.... 2 

...... 2 ,..2 
f'l-.2 

"""' 2 
l'IMnpl 

Plnpl 

l'Wnpl 

l'Wnpl 

'-Pl 
Pl#np l ,_,l 
Plnpl 
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r-,2 
l'lunp l 
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"""9 1 
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l'IUnp I 

l'lunpl 
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...... 1 

f'lom9 1 ,_,1 
l\imp I 

"'- I 
Putnp I 

........,1 
flnp 2 ,_, l 
..._l ,_,, ..._, 
l'llmp 2 

~l 

Putnp 2 .._, 
Pump2 

1'1-,l 

Putnp l 

l'Ump l 

~.,, 

Pl.mp I 

No No Oollt 00 

No No llolh 00 

No No llodl 00 
No No BochOO 

No No BocllOO 

No No llocll 00 
No No 8o411 oa 
No No Boch oa 
No S o 8oOll 00 
No No lloCll 00 

No No -00 
No No BolhOO 

No No 11u01 00 
No No Bod>OO 
No No Bod>Ofl' 

No No -00 

No No llollo 00 

No No llo*OO 

No No eaaoo 
No No &41>00 

No No llodtotr 
No fl/o Jkld> O<f 

No No .. 00 

No No BottOO 
No No -00 
No No 11o41t oa 
No No Boaotr 

No No ... Off 

No No aoeoo 
Yu No "-2 
Yu No "-P l 
No No -oa 
No No -otr 
No No ... ca 
No No llo4botr 
No No .....,Oft' 

No No Bc>ll> Oft 

No No -on 
No No -00 
No No a...on 
No !'lo llo4h on 
No No 11o41t on 
No No &<1100 

No No Boch orr 
No No llolh 00 
Ya No Pwnp I 

Ya !'lo Plnp l 

No No -00 

No No BockOO 

No No Boo.OCT 
No No &otll OO 
No !'lo - no 
No No 8olh Otr 
No No bo4b Oil 

No No &tliOO 
No No lluoltOfl 

No ,..u o..ci.oo 
!loo N o Bodtllll 

Ya Nu l'\omp : 

Ya No ~l 
Nu Nu OoUt 01r 

17,129 
17,137 

17,144 

17,1'2 

17,l60 

17,161 

17.17) 

17,HJ 
17.191 

17.199 

17.906 
17.914 

17.922 
17.929 
17.937 

17.94' 
17.9'3 
17.HO 
17,HI 

17.976 

17."4 
17,991 

17'99 
11,007 

11,0U 

11.crn 
11.030 
11,031 

ll,o46 

11,0Sl 
11,061 

11,069 

11,017 
ll,Ol4 

11.09'2 
11, IOl 

1• . IJO 

11,1'7 
11, IU 

11,lll 

11,241 

11,269 

11.296 

11.314 

11.3'2 
18,JIO 

11,401 

11.43' 

11,46) 

11.49 1 

l l..S19 
11.'47 

l • .'74 
11,602 

I X,6JO 

"'·'" IK.616 

lk.71) 

11.741 

111,76') 

IK.797 

IK,Xl ' 

241.1 

24 1.2 

241.4 

24U 

1416 

'.l41.1 

1 41 .9 

242.1 

242.2 
141.) 

241' 
242.6 
242.7 

242.9 
l4J.0 
24) l 

24l.J 

J4).4 

243.6 

24).7 

'HU 
2oM.O 
2oM. I 
244.J 

1444 

loM.) 
244.7 

244.1 

244.9 

2''·1 
241.0 

140.0 

140.1 

240.J 
140.4 
240.) 

140.7 

24 1.2 

2417 
242 l 

2417 
24).2 

24) 7 

144.2 

244.7 

24'.2 
141.) 

l.40 0 

240' 
141.0 

141 ' 
242 0 
141) 

14) 0 

l4l . ) 
143 9 

144 4 

144 9 

24' 4 

141.7 

24() 0 

HO' 

224.9 
21,.2 

225.6 

nu 
226.J 

116.6 

127.0 

227.4 
117.7 

lll.I 
n• 4 

1211 

229.1 

22'}.j 

229.9 

230.l 

1J0.6 

130 9 

1ll.J 

23 1.6 

232 0 

lll.4 
131.7 

2J3 I 

lJH 
2Jl.I 

ll4 I 

234' 

234.I 

11'. I 
?24.7 

222.0 
222.4 
m.1 
223.1 
n , .4 
223.9 

nu 
n 64 
227.7 

m o 
230 J 

231.6 

232.I 

234. I 
23,,2 

1:'4 
112.0 

223.J 
224 6 

l1H 
127 I 

llM.4 
229.7 

2J 1.0 

lJl 3 
1J)' 
l.M I 

23'6 

lltl' 
2210 
22)) 

190.1 

290.4 

290.7 

190.9 

291.l 

29U 
291.7 

m.o 
m.2 

292.' 
m .1 
293.0 

293.) 

293,6 

291.1 

294.1 
294.4 
294.6 

294.9 
29S.l 
29'.4 

29S.7 
296.0 

- "96.2 

296.J 
196.1 

197.0 

297.J 
197.6 

29'7.I 
290.0 

1110 

l U.J 

UIJ 
lll I 

219 I 
119.4 

290.J 

291J 
192.3 

l9l 2 
294.l 

29U 
296.1 

297.0 

291.0 
m ., 
2110 

219.0 

219.9 

2'0.9 
291.1 
292.1 
29).7 

194.7 

29'6 

296.6 

297' 
291.) 

291 4 

211.0 

2M9.0 

2:1' I 
224 7 

00 

00 

0.0 

00 

o.o .,,., 
00 

00 

o.o 
00 

00 

00 

0.0 

00 

24'2 
l4U 

0.0 

0 0 

00 

0 0 
00 
0 .0 

00 

0.0 

00 

00 
00 

13'6 

226' 
00 

o.o 

I'° 
1'8 

16) 

173 

Ill 

119 
196 

2<M 

211 

210 

227 

"' 20 
150 

1'1 
266 

274 

111 
119 

1)7 
)05 

ll l 
320 

Jll 
))6 
) 4) 

3'1 
))9 .. .., 
1)9 

IO 

" 96 

10) 

111 

121 

149 

176 

l<M 
232 

260 
211 
)I) 

343 

371 
1)4 

IO 

IOI 
ll6 

164 

191 

l 19 

l47 

17' 

JOJ 
)}0 

J ) I 

J i b 

171 

IW 

IUI 

1)6 
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4:27 PM 917 10 

4 :llPM 91110 

4:2' PM 919 10 

4:JO PM 990 10 

4:JI PM 991. 10 

4:J2 PM l>'>l.1 0 

4:Jl PM 993 10 

4:J4 PM 994.10 

4:J!I PM 99' 10 
" :J6 PM 996 I 0 

4:J7 PM 997 10 

4:JI PM 991.10 

4:J' PM 999 10 

4:..0 PM 1000 10 

4 :41 PM 1001.10 

4:41 PM 1002 IO 

4 :0 PM 100'3.10 

4 :44 PM 1004.10 

4 :45 PM IO<U.10 

4:46 PM 1006 10 

4:47 PM 1007 10 

4:41 PM 1001.10 

4:4'PM 1009.10 

4:50 PM 10 10 10 

4:'1 PM IOI I 10 

4'51 PM 101 2 10 

4:5.3 PM IOIJ 10 

4:54 PM 101 4 10 

4:55 PM 101 , IO 

4:!6 PM 10 16 10 

4 :!17 PM 1017 10 

4:51 PM 1011.10 

4:59 PM 1019 10 

S:OO PM IOl0.10 

S:·OI PM 10'2 I 10 

5:02 PM 1012 10 

S:GJ PM IOlJ 10 

S:CM PM 10l4 10 

S:OS PM 10'2) 10 

!1:06 PM 1016 10 

S.07 PM 1027 10 

S:OI PM 1021 10 

!1:09 PM 1029 10 

!1: 10 PM IOJO 10 

!1:11 PM 103 110 

S:llPM 101210 
!l: IJ PM 10)) 10 

!1: 14 PM 1014 10 

!1:1!1 rM IOH 10 

S 16 P'M 10l6 10 
!IP PM 1017 IO 
& 11 P'M 10 11 10 

S." P'M IOJY 10 

!1:20 P'M HMO I 0 

!1:21 PM l <M I 10 
!1:11 l'M 1042 10 

S:.U l'M IO<I) 10 

!1:24 PM 1044 10 

!1:25 l'M l lM) IO 

!1·2' PM 1046 10 

!l:l7 PM 10<&7 10 

16 '9 
16.19 

17 II 

17.48 

17n 

11.07 

11.37 

11.66 

U96 

19.1) 

16.94 

16.00 

16.30 

16.,9 

16.19 

17. 11 

17.41 

11n 
11.07 
11.37 

81.66 

11.96 
19 1, 

17-04 

16.00 

16.30 
16.,9 

16.19 

17.11 

1741 

1777 

111.07 

11.37 

1166 
U 91 
.., 47 

17.J6 

16 00 

16 '° 
16 99 

17 49 
17.99 

18.41 

lt.91 
19.41 

17 46 

16.00 
16 }() 

16.99 
17 49 

17 99 
11 41 

11 9 1 
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17 ) 6 
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l .96 
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0 
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j6 
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111 
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0 
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j6 

13 
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139 
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1'0 
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0 

47 

9) 
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1)7 

0 

47 

93 
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)17 
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0 

47 

9J 
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1 

1 

1 
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2 
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1 
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1 
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) 
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11 
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2 
1 
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1 
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2 
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2 
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1 

...., 1 
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No No 11o11i oo 
No No llolll OO 
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No No 8o4h00 

No No &od> OO 

No No - 00 
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Ya No ,._2 
No No Bo41100 
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No No Dodi 00 

No No - 00 
No No 8oCll oa 
No No .,.00 

No No -00 
No No &lh Otf 

No No 8olh 00 

No No - Otr 
No No ..,.00 
Yu No ,_, I 

Ya No "-I 
No No llOlhOtf 

No No -oo 
No N o 8""'00 

No No BolhOO 

11.1'2 
11,UO 

"'°' 11'"6 

11.964 
11,991 

19.019 

19,047 

19,01' 
19,10) 

19, IJO 

19,1'1 

19,116 
19.214 

19,141 

19,.169 

19,297 

19.l l ' 
19,:m 
19.)11 
19,40• 
19,4)6 

19.~ 

19,492 

19J10 

19"47 

19J1' 
19,603 

19.6)1 

19.6'9 

19,616 

19,714 

19,742 

19,771 

19.111 

19,16' 
19.911 
19.9'9 
10.00 ) 

20.0)1 

0,099 

No No Boll- 00 10, I 4' 

No No 8o4h 00 20.191 

No No .. 00 10,239 

Y c1 No Plllnp ~ 20,18' 

Ya No Plom4> ~ 20.331 
No No 8'Nll 00 20.)79 
No No ... 00 20,426 

No No -00 10,41l 

No No ... oa 20) 19 

No No ...., 00 l0."66 

Nu No .... '11T l0.611 

l'oo No - 00 10,6'9 
Ya No """"'I 10,706 
Ya No 1"""11 10.7'2 

No No 8 <1111 Oil 20.199 

No No llooh Otf 10,146 

No No &Ill 00 10,l ? l 
No Nu ~ 00 20,939 

N11 Nu llo411 OiJ l0.916 

N<> lfo a..u. <• t l I .O.Jl 
N.. Nu ._•Kl ll .079 

241.0 

14U 

l42.0 

14U 
24).0 

24U 

143.9 

144 4 

144-9 

14'-4 
141.6 
1AO.O 

240-' 

141.0 

14U 
242.0 

142.j 

141.0 

143., 
141.9 
144.4 

244.9 

14S.4 

141.7 

1400 

240' 
241.0 

l4U 
141.0 
141., 
24).0 

]A). , 

243.9 
244.4 

l4M 
l4U 

241.l 

240 0 

140 I 

2417 

142' 
141.l 

144-1 

10.0 
lAU 
141.4 
140.0 

2-401 

141.7 

141.5 
14.l 3 
244 I 

24 ' 0 
24} . 

142.l 
240.0 

240 . 

241 1 

242.S 
lAl.3 
1441 

24, 0 

114.6 

nu 
m.1 
121.4 
129 7 

l l l 0 
132.l 

133J 
134.1 
lJU 
216.1 
U'l.O 
213.l 
124.6 
l2U 

117.1 
111.4 

129.7 
lll.O 
111.3 
133.S 

n u 
13U m_, 
122.0 

lll.l 
224.6 

12.U 

117.1 
lll.4 
m .1 
131.0 

lll.3 
133., 

1>0 
116.1 

227.9 

112.0 

1142 
116 ) 

12" 
1)0.6 

1321 
230 
136 I 
:?lS.3 
112 0 
224 2 

116.l 

m' 
D 0 6 

ll l l 
134 9 

236 I 
m ., 
122.0 

2241 

126.3 
nu 
l30.6 
13U 
134.9 

nu 
290.9 

191.I 
192.1 
193.7 

194.7 

l'U 
196.6 
l'IU 
19U 
191.0 
111.0 

119 0 

119.9 

2909 

191.1 

1921 
1937 
194.7 

19U 
19"6 

297-' 
19U 
ltl 4 
:zno 
119 0 

m .9 
29CU 

191.I 

191.1 
29l.7 
294.7 

29U 
1966 

297.4 
2?9 2 
19'2 4 

111.0 

u u 
291 2 
191. 
194 4 

296 0 

19"7.6 

1991 
191.7 

211 0 

1196 

291.2 
192.1 
194.4 
296 0 

2976 
199 2 
191 4 
111 0 

21? 6 

191 2 
191. 
2?4 4 

196 0 
1976 

0.0 
o.o 
0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
14,,4 

141.6 

0.0 
0 .0 

0 0 

0.0 

00 
o.o 
0 0 

00 
0.0 

0.0 
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13'-6 
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00 

00 

00 

00 

00 

0 0 
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c~ 

00 
24, .I 
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00 
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00 
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00 
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141.J 
00 

00 
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00 
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00 
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11769 

11769 

11769 

11769 

11769 

11769 

11769 

11169 

1901• 

19 130 

19130 

191}0 

19130 

19130 
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191)0 

191)0 

191 )0 

191}0 

19130 

17130 

19366 

19491 
19492 

19492 

19491 

19491 

19492 

19492 

19492 

19492 

19491 

19492 

19492 

1m1 

1991 2 

19912 

19911 

19912 

19912 

19912 

19912 

19911 

101 41 
10331 

20ll2 
lOJll 

10332 
10))2 

103ll 
20J1' 
l OJll 

10'71 

207'2 

20 7'2 

107'2 
201'2 
107)2 

10751 
10712 

16' 

191 

219 

247 

11' 
}O) 

no 
151 

116 

161 

IO 

IOI 
136 

164 

191 

119 

l47 

21' 
)01 
)JO 

H I 
)116 

171 

IO 

101 

136 

164 

19 1 

219 

147 

27, 
)OJ 

no 
)60 

407 
101 

IO 
127 

174 

110 

167 

314 
)60 

407 

211 
IO 

121 
174 

n o 
167 

} 14 
)60 

407 

201 

IO 

117 
174 

no 
261 

} 14 

}60 

107 H 407 
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5:2' PM 1049.10 
5:.lO PM I0, -..10 

5:.J I PM 10,1.10 

!::Jl PM I 0'2. 1 O 

5:JJ PM IOH.10 

5:J.t PM 10'4 10 

5:J5 PM IOH .10 

5:J 6 PM 10 ,6.10 

5:37 PM 1057 10 

5:.JI PM 10,.,10 

5:3' PM 10,9. IO 

5 :"41 PM 1060. 10 

5:"1 PM 1061 10 

5:"1 PM 1062 10 

5:4> PM 1063. 10 

5:44 PM 1064. 10 

5: .. 5 PM 106' 10 

5:4' PM 1066 10 

5:4"7 PM 1067 10 

5:41 PM 1061. 10 

!1:4' PM 1069.10 

5:50 PM 1070 10 

!1:~1 PM 1071 10 

5:52 PM 1072.10 

5:5J PM 1073. 10 

5:5-f PM 1074. 10 

5:55 PM 107' 10 
5:5' PM 1076 10 

5:57 PM 1077 10 

5:511 PM I 071 I 0 

5:5' PM 1079 10 

6:00 PM IOIO 10 

6:01 PM !OKI 10 

6:01 PM I 0111 I 0 

6:0J PM !Oil 10 

6 :CM PM 1014 10 

6 :05 PM IOU. 10 

6:06 PM 10116 10 

6:117 PM 1017 10 

6:09 PM I OU 10 

6.09 PM 10'9 10 

6:10 PM 1090 10 

6:11 PM 1091 10 

6: 12 PM IO'n 10 

6 : IJ PM IO'Jl 10 

6 14 PM 1094 10 

6: 15 PM 109' 10 

6: 1• PM 10% 10 

6· 17 PM 1097 10 

6· 11 PM 10?110 

6 I' PM 1099 10 

6 .10 PM 1100 10 

6.11 PM I IO I 10 

6 :%2 l'M 1101 10 

lo U PM 1 IOJ 10 
" H l'M 1104 I U 

" 25 l'l\f 1101 10 
616 PM 1IOC.10 

6 l1 PM I IU7 10 

• 2ll PM I lllX I 0 

lo 2'1 1'M l lU'> Ill 

4.Ju l'M I J IU to 

PPMP.XLS 

19.41 
17.'6 

16.00 

16.$0 

16.99 

17.49 

11.99 

11.41 

11.91 

19.41 
17.) 6 

16.00 
16,,0 

16.99 
17.49 

17.99 

U .41 

U .91 
19.41 

17.46 

16.00 

16JO 
1699 

17.49 

17 99 

11.41 

11.91 
119.41 

17 .l6 

116.00 

16 '° 
16.99 
17 41 

17 IJ 

U II 

11. '3 ..... 
19 23 

17 01 

1600 

116 .. H 

16 70 

17 05 

1740 

1176 

Ull 

U .'6 
1111 

19 16 

16 90 

1600 

161' 

16 70 
r7 05 
117 40 

1'1 11> 

U 11 

11'6 

IK Ml 

• 9 16 

117 UI 

86 00 

4.41 

2.46 

1.00 

I.SO 
1.99 

2.49 

2.99 

3.41 

3.91 

4.41 

~ 

1.00 
1.$0 

1.99 

2.49 

"' ).41 

3.91 

4.41 

2.46 

1.00 
I.SO 
1.99 

2.49 

2.99 
)Al 
) .91 

4 .... 

2.36 

1.00 

1-'0 

1.99 
2 41 
2 ll 

3 II 
l .H 
3.11 

4.23 

l 01 

1.00 

I.JS 

170 

l .0 5 

2.40 

2.76 

l . 11 

l 46 
) .II 

4 16 

I 90 
I 00 

IH 
I 70 
l 0 , 

140 

176 

l 11 
) 46 

HI 
4 16 

2 UI 
I 00 

327 

137 

0 

47 

91 
140 

117 

233 

ZIO 
327 
121 
0 
47 
93 

140 

117 
23) 

2IO 

327 

137 
0 

47 
93 

140 

117 

233 
2IO 

327 

121 
0 

47 

93 
139 

172 
205 

231 

271 

304 
IOI 

0 
) ) 

66 
99 

Ill 
16, 

191 

231 

™ 
297 

u 
0 

J ) 

66 

99 

Ill 
16, 

191 
231 

164 
m 
9, 
0 

> 
II 
12 

l 
2 

2 
2 

l 
2 

II 
11 
2 
2 
2 
2 

l 
2 , 
II 
11 
2 
2 

l 
l 
2 

2 
J 
II 

12 

l 
l 
1 
2 
2 
2 

2 
) 

II 

11 

l 

l 
2 
2 

l 

2 
l 
l 
J 
I I 
l l 
l 
l 

l 
l 

l 
) 

II 

11 

,_.l 
......, 2 ,.,I 
..... I 

"""" I 
..... I ..... . 
..... I 

Plm!p l 

Plm!p l .._. 
......, 2 
"""" l 
Plnp l 

..... 2 ,_,, ..... , .....,, 

..... 2 ,_,2 ,_,I 
l'llolip I ,_,. ..... ,_,I 
... I 

"'-" 1 ...,I 
"-1 
.... 1 ,_,1 
,_,2 ......,. , 
,_,, 
""""' 2 ,_,1 
flmp l ,_,2 
"-2 ,_,1 ,_.1 ...... ,_,I ,_,I 
l'vmp I 

........ 
"""' I ,_,I ,_,I ,_,I 
,_,, 
,_,, 
,.._, 
-,2 ,_,1 
""""2 ......,2 
"'- 2 
"-2 
......... 2 

""""'2 .._.,I 

Ya No,_,., 
Ya No ,_, 2 

No No 8o4ll otl 

No No Bo4h Oft' 

21 ,124 

21 ,173 

21.219 

ll.l66 
No No Bocli OO' 21.313 
No No ... 00' 2 1.H9 

No No ....,. OCJ 21.406 
No No Bo4110ft' 21,0 l 

No No .....,Oft' 21 .soo 
Y• No ........ 1 21,,'6 
YH No ........ 1 11,,93 
No No ..,.Olf 21.640 
No No llod> OCJ 21 ,616 
No No .,.00' 21 ,733 

No No ... Oft' 21 .7IO 

No No lloOoOO' 21 ,126 

No No -Oft' 21.m 
No No 11ot11ocr 21'20 

Yu No ..... 2 21 ,967 
Yn No ,_, , 22,0IJ 

No No ... oo 22,060 

No No .... on- 22.107 

No No llodlOCJ 22.1'3 
No No .... Oft' 22.200 
No No llolh Oii 22,247 

No No Bo4ll 00 22.293 

No No lloUIOO 
y .. No l'llmi>I 
Yu No ,_,1 
No No ... 00' 

No No ... Oft' 

No No .... Olf 

No No .... OIY 

No No BOUI OO 

No No Bo4h 00 

No No .... oo 
No No lotliOO 

Yn No ,_., 2 
Ya No .....,., 2 
No No eoo. oo 
No No 8oOI OO 

22.340 
22.317 
ll.434 

22,410 

22.,17 

22.S72 
n ,60s 
l l.6ll 
22.'71 

22.104 
22.737 

22.170 

22.IOl 

ll.136 
ll.169 

No No loCh 00 12.902 
No No ao.1100 11.9)5 

No No Bo4h 00 ll,961 
N.o No Bo4h 00 2),001 
No No 6olla 00' 23,034 

No No lludliOlf 

No No -00 

Yeo No ..._ I 
Yn No l'lli<lp l 
No No BoflOO 

No No -00 

No Nn l.lo<llOO 

No No 11 .. 111 no 
No No llo4ll 00 

No No Bodl OO 

No No - 00 

No No ll<>UI 00' 

No No !MhOll 

y" "'" ,.......,, 

23,067 

23, 100 

ll.133 
23, 166 

23,199 

2.Ull 
2.l.266 
lJ.299 
lJ.J)l 

l l.36 ' 
23.3?1 
l l.431 

ll,444 

ll,A97 

V n "'" f'\ofllP 2 2).$)0 

No l'o•• Uolll Oil 23.j6J 

24U 

242.4 

240.0 

240. I 

241 .7 

242., 

243.l 

244. I 
24, ,0 

245.I 
242.3 

240.0 

240.1 

241.7 

24:U 

243.l 

244. I 
24),0 

24U 

l4l.4 

240.0 

240.I 

241.7 

242.5 

243.l 

244. I 
, . , 0 

l4U 

24'1..3 
240.0 

240.1 
241.7 

l4U 
243.0 

24U 

244.2 
244.I 

245.4 

24 1.1 

240.0 
140.6 

241.l 

24 1.I 

l4l.l 

242.9 
243., 

244 I 

244 7 

20.l 
l4U 
2-400 
2406 

141 l 
241 . 

24'2.3 
242.9 
24) ., 

244 I 
, .... 7 

l4'3 
241 7 

140.0 

236.1 

221.l 
222.0 

224.2 

21'.l 

n u 
ll0.6 

2>11 
2)0 
2>6.1 

2279 

222.0 

224.2 

226.l 

l2U 
ll0.6 

nu 
2>4.9 
2>6.1 
221.3 
221.0 

224.l 

226.J 
221.S 
2:306 
232.I 

234.9 

236. 1 

227.9 

222.0 

224.2 
226.l 
221.4 

22'.9 
231.4 
233.0 
1)4.S 

23 U 

226.7 

m o 
223' 
l2'.0 

2166 

221. 1 

229.6 
231. 1 
232.7 

ll4.2 

llS..4 

n u 
mo 
lll.S 
2HO 

226 6 

na.1 
2196 

131 I 

2311 
DO 

""' 116.4 

222.0 

299.2 

292.7 

u a.o 
219.6 

291.l 

m.• 
294.4 

296.0 

297.6 

299.2 
292 .. 
211.0 

219.6 
291.2 

m.1 
294.4 

196 0 

197.4 
zt9.l 
291.7 

ULO 

219.6 

291.l 
m.1 
2'4.4 
296.0 

297.6 

299.2 
192.4 

211.0 

219.6 
2'1.l 
292.1 
293,9 

l'>S.O 
l96.l 
297.l 
291.4 

29U 
111.0 

ll?. I 

290.J 

291.4 

m ., 
m .1 
29U 

29'9 

297.1 
2'1.2 
2'0.t 
211.0 

119.1 
290) 

291 .4 

291.' 

293 7 

l~I 

l9S? 
2'17 I 

191 l 

l'JI l 
lKll O 

236.1 
221.l 
o.o 
00 

00 

00 

00 

0 0 

0.0 

24 '-I 
24l3 

°'° 0.0 

00 

00 

0 0 

00 

00 

236.1 

::::u 
0.0 

00 
00 

00 
00 

00 

00 
2451 
24U 
00 

00 

0.0 

0 .0 

00 
uo 
o.o 
0.0 

nu 
226" 
0.0 

00 

o.o 
0 .0 

0.0 

0.0 

0 0 

00 

00 

24'1 
l 4 U 

00 

00 
c () 
00 
o.o 
0.0 

0.0 

00 
00 

13'4 
116 4 

00 

20919 

21171 

21 17) 

2117) 

21 173 

1 1173 

11173 

2117J 

111 73 
21 411 

l !S93 

llS?) 

l"9j 
11~9) 

1"9) 
11)91 

2159) 

21'9) 

2 1129 

2l01J 

2201J 

n ou 
llOIJ 

2l01J 

12013 
1201) 

:12on 
221'9 
124}4 
22434 

2l434 

21A34 

21434 

22434 

22434 

22414 

22669 
DIOl 

22801 

2ll0) 

22&03 

U SOl 
22JO) 

lllOl 
2ll0) 
2ll0) 

lllOl 
D049 
23166 

2J l66 
2) 166 

23166 

23166 

2.) 166 

23166 

23166 
1)166 

lJ166 

l HOl 

lJHO 
l l ,)0 

111 
IO 

127 
174 

220 

1~7 

314 

360 
407 
201 

IO 

127 

114 
n o 
26: 

)1 4 

>60 
407 

111 

IO 
127 

174 

no 
267 

; 14 

l60 

407 

201 

IO 
127 

174 

ll? 

lH 

lU 
)11 

HI 

J M 

Il l 

IO 

I ll 

146 

179 

lll 

20 ,,. 
l II 
) 4" 

) 77 

16, 

IO 

I IJ 

146 

119 
111 

10 

171 

)11 

J44 
) 77 

"' IO 

I IJ 
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0.0 
0.0 

0 .0 

0 .0 

0 0 

00 

0.0 

0.0 

13'30 
13'30 

23'3-0 

llHO 

2J'10 

l.1 '10 
13')0 

23'30 

2377' 
23193 

2319) 

lll9J 

lJM\ll 

231193 
2319 ) 

2319) 

23191 

13193 

231?1 

2.411 • 

242'6 

142'1> 

242)6 

242'6 

242)(• 

242 ,6 

24n6 

242'6 
241,6 

242'6 

24'0 1 

2078 

l4'7X 

24'71 
14571 

24'71 

24'7k ,.,,. 

146 

179 

212 

24, 

171 

l 11 

}44 

377 

16' 

IO 

111 

146 

179 

212 
24, 

6 :3 1 PM 1111.10 

6:JlPM 1111. 10 

&:JJ PM 1113 10 

6:J4 PM 1114.10 

6:J5 PM 11 " . IO 

6:J6 PM 1116.10 

6:J7 PM 111 7 10 

&:JI PM 1118.10 

6:J9PM 1119. 10 

6:411 PM 1120 10 

6:41 PM 1121 10 

6:41 PM 1122. 10 

6 :'3 PM 1113. 10 

6 :44 PM 1124 10 

, ,45 PM Ill' 10 

' :'6PM 1116. 10 

6 :47 PM 1121. 10 

6:'9 PM 1121. 10 

614' PM 1129 IU 

6:~ PM 11 )0.10 

6:51 PM 113 1.10 

6,52PM llJllO 

6:53 PM I LJ3 10 

6:54 PM 1134.10 

6 :5! PM 113, IO 

6:56 PM 1136 10 

6:!7 PM 1137 10 

6:511 PM I IJX 10 

6 :59 PM 1139 IO 

7:00 PM 1140 10 

7:01 PM 1141 10 

7:01 PM 1142 10 

7 :0l PM 11-4) 10 

7 :!14 PM 1144 10 

7:~ PM 114, 10 

7:06 PM 1146 10 

7:117 PM 11 47 10 

7:Clll PM 110 10 

7 .09 PM 1149 10 

7: 10 PM 11,0 .10 

7:11 PM II' 1.10 

7 : 11 PM 1152. IO 

7: 1J PM 11n 10 

7: 14 PM 11'4 I O 

7 . IS PM 11''10 

7:16 PM 11'6. IO 

7· 17 PM 11 '7. IO 
7: 111PM 11}&. IO 

' ' "PM I 1$9 10 
7:20 PM 1160 10 

7 :11 PM 116 1.10 

7 :11 PM 1161 10 

7;U PM 1163 10 

7:2.4 PM 116-4 10 

7:25 PM 116 ) 10 

7:26 PM 1166 10 

7:27 PM 11 67.10 

7:211 PM 11611 10 

7:2? PM 116? 10 

7JU PM 1170 IU 

7JI PM 117 1 10 

7:Jl PM 1172 .10 

PPMP.XLS 

16.3, 

16.70 

17.0, 

117.40 

17.76 

II. II 

18.46 

18.11 

89. 16 

16.90 

16.00 

116.l' 
86.70 

17.0, 

lr7.40 

17.76 

118.11 

&X.46 

1111 

19.16 

17.0 1 

16.00 

16.l ' 
16.70 

17.0, 

87.40 

17.76 

11U I 

111.46 

SI.II 

19.14 

16.67 

16.00 

86.14 

86.29 

16.4'.l 

16'7 
16 71 

16.116 

'7.00 

17.14 

17.21 

17.43 

17.'7 
17.7 1 

17.16 

11.00 

11.14 

n .11 
18.43 
111.,7 

U .7 1 

n .u 
19.00 

l ? .14 

*6.711 

16.00 

86.14 

86 29 
116.43 

116.'7 

116 7 1 

1.:,, 

1.70 

2..0, 

2.40 

2.76 

3.11 

3.46 

U I 
4.16 

1.90 

1.00 

l.l' 
1.70 

2.0, 

2.40 

l .76 

3. 11 

3.46 

U I 
4. 16 
l .01 

1.00 

l.l' 
1.10 

2.0 , 
l .. 40 

l.76 

l .11 

3.46 

3.11 

4..14 

1.67 

1.00 

1.14 

1.29 

1.43 ..,, 
1.7 1 

1.16 

l..00 

l.14 

2.21 

1 .. 0 

:U7 

1.71 

1.16 

3.00 
) .14 

3.ll 
3.43 

3.'7 
3.71 

3.15 

4.00 

4.14 

1.711 

1.00 

1.14 

1.:29 

I 4l 

I '7 

1.71 

33 

66 

99 

132 

16' 
191 

231 

264 

297 
u 
0 

ll 
66 

99 

Ill 16, 
198 

lll 

™ m 
9' 
0 

33 

66 

99 
131 
16, 

191 

231 

26-4 
29, 
63 
0 
13 

l7 
40 
,4 
67 

10 
94 

107 

111 

134 

148 

16 1 

174 

Ill 

201 
11' 

n• 
l.41 

"' 161 

l trl 

29' 
73 

0 

13 
17 
4() 

H 

67 

l 
2 

2 

2 

2 

l 

2 
) 

II 
ll 
l 
2 

2 

2 

2 
2 

2 
2 
3 
II 

l l 
2 

l 

2 

l 

2 

2 

l 
2 

3 
II 
12 

l 
l 
2 

2 

2 

2 
l 

2 

2 

l 
l 
2 

2 
2 

2 

2 
2 
l 
2 

2 

l 
) 

I I 

12 

2 

2 
2 
l 

2 

......., . 
l'llmp I ......, ? 
Pllmj> I 

l'llmp I 

P\imp I 

l'llmp I 

Pia;> I 

l'llmp I 

Pimp I ,,_2 
"'"'P 2 
l'llmp 2 

l'l<mp 2 

""""2 ,.,2 
l'lla1p 2 

"""": ,..., 
.....,, , 
l'llmp 2 
l'Vmp . 

l'llmp I 

Pllmp I 

l'IMnp I 

l'llmp I 

"'-> I 
l'llmp I 

Pump I 

l'lompl ..._. 
Pllmp I 

l'IMnp 2 
,.,.,,,, l 

""""' 2 
Pump 2 

....... , l 

""'""2 
l'llmp 2 

Pump 2 

l'lunp l 

11\unp l 

Punlp ) 

l'loml> 2 

"""'9 2 
PVm92 

"-2 ......,2 
l'llmp 2 

""""" l 
""""' 2 

""""' 2 
""""'2 
l'llmp 2 

l'IUnp 2 

""""'2 
Pl.wnp I 

l'u"'p I 

l'um1> I 

""""'I .......,,, 
l'Vll'll' I 

N() No Boll! OfT 23,,9' 
No No Boch oo 13.629 

No No Boch oo ll.662 
No No llolh Olf 23,69' 
No No RoUt 00 13,721 
No No lluCh Olf 

No No Do411 0IT 

No No 8olh Oil' 

Y c• No Pump I 

Yn No,_,,. 
No No 8oC11 M 

No 8o1b 00 
No Oo4hOIT 

No BolbOO 

No BolbOlf 

No 11o1b ctr 
No BocllOO 

No DolbOO 

No DollOO 

No P1omct 1 

No ~l 
No Boch oo 
No llc>llli OO 

23.161 

23.194 

23.m 
23,UO 
ll,193 
ll.916 
1) .9S9 

23,992 

24,02' 

24.0'8 
24,091 
2.4,124 

14,1'7 

2-4,190 
24,223 

24,2S6 

24.219 
24,.322 

No 
No 

No 

No 

No 
No 
No 

No 

y,. 
Yea 
No 

No 
No 

No 
No 

No 

No Bo411 00 24.lH 
No Boch Off 24,311 

No 8o<h Oil' 

No Bocll OO 

No No BoOI OO 

No No Bolh OO 
No No Boch 00 

Yn No l'lomp l 

Ya No l'llmp l 

No 
No 

No 

No 

No 
Nu 

No 

No 

No 

No 

No 

No 

No 

No 

No 
No 

No 
No 

No 

No 
No 

No Boch 00 

No Ooob Off 

No B<Mh Olt 

No DoehOO 

No Boch 00 

No PoUi 00 
No llotbOO 

No Boch 00" 

No Boch OO 

No D<M Ofr 
No Boch OO 

No Bodl Ol'I' 

No lloChOO 

!'lo Boch 00 

No llo11100 

No lloCh 00 

No llo<h 00 
No llo<h Off 

No 8och oo 
No -00 

No Boclt Off 

14,421 

24,4'4 
14,417 

:24,SlO 

24,,,I 

24-'64 

l4.J71 

l4.J91 
24,60, 

14,611 

24,632 
l.4,64, 

24,6SI 

24,672 
14,6U 

2-4.699 

2.4.712 

14,725 

24,739 

24.7'2 

24,766 

14,779 

l4.79l 
24,806 

l<l,119 

14.IJJ 
l4.M6 

24.'60 
No Nu llolb Off 24,1173 

Yu No l'Ump 7 2.<1.1186 

Y n No """'9 2 24,900 

No Nv Dodi Off 24.913 
No No 8o<h OIT 24,927 

No O<.U1 Oil' 24.940 
Nu °"'11 11(1 24.9'3 

1-o I•"" ' "' 24,967 
No "" 1"'411 f)(I 24.9¥0 

240.6 
241.l 

241.I 

242.l 

141.9 
10 .5 

l-44.1 
244.7 

24S.l 

24U 
140.0 

240.6 

241.2 

241.1 

l42.3 
l4U 

l .43.S 
144. I 

244 7 

145.l 
141.7 

240.0 

l40.6 

241.2 

141.1 

241.3 

242.9 
20., 

244. I 

244.7 

24"2 

141.1 

240.0 

140.l 
240., 

240.7 

l•U.O 
l<l l.l 
Hl.4 

241.7 

241.9 
242.1 

142.4 

141.6 

241.9 

10.1 
24).l 

243.6 

243 .1 
244.0 

244.3 
244..5 

244. 

14'-0 

24,.2 

H l.l 

2-40.0 

140.l 

240 .5 

240 .7 

HLO 

2•1.2 

223.5 

m .o 
226.6 

l ll.I 
219.6 

23 I.I 
232. 7 

234.l 

23"4 
llU 
212.0 

lll-' 
22,.0 

226.6 

221. I 
219.6 

ll 1. 1 

231.7 

134.2 

"'' .. 226.4 

m.o 
nu 
ns.o 
216 .6 

lll. 1 

ll9.6 

131.1 
132.7 

234.2 
235.l 

224.9 

222 0 

222.6 

lll.1 
m .9 
114.5 
2lU 
22'7 

216.l 
Zl6.9 

277.6 

121.2 

lll.I 
229.4 

230.0 

130.7 

131.J 

131.9 

lJl.5 
233. I 

133 7 
234.4 

23'.0 
1J5.3 
21, .4 

lll.O 

222..6 

2ll.l 
113.9 

?lA' 
ll,. I 

119.1 
290.3 

l91.4 

292.' 
291.7 

294.1 

29'.9 
297.1 

291.2 

290.9 

111.0 

119.1 

290.l 

l91.4 

m ., 
293.7 

294.1 

29'-9 
m .1 
2tl 2 
291.2 

211.0 

219.1 
290.3 
291 .4 

292., 
29).7 

2:94.1 
29'.9 

297.1 

m.1 
290.2 
1U.O 

nu 
111.9 

119.4 

219.1 

290.3 
290.1 

29 1.l 

191.7 

l9'l.1 

291.6 

293 .1 

29) ., 

19.;,: 
294.4 

294.9 
29' .4 

29'-I 

196.} 

296 7 

197.2 

1'17.7 
291. 1 

l 9<U 

2U, O 

21., 
2111.9 
119 4 

l lW ~ 

290.) 

l4U 
24U 

00 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23'.4 

226.4 
o.o 
0.0 

o.o 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

24,,2 

241.1 

o.o 
00 

0.0 

0.0 

0.0 
0.0 

00 
00 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

00 
00 
0.0 

0.0 
00 

0.0 

00 

llD 
llS.4 

o.o 
o.o 
0.0 

0.0 

00 
0 0 

2071 

24'71 ,.,,. 
14'78 

14,71 

24'71 

24'71 
14'71 

24'71 

24 '71 

24'78 

14'78 
24 l71 

24'711 24,7. 
24 '71 

24'13 

'14900 

14900 

14900 

24900 

24900 

24900 

H'XJO 

271 

JI I 
344 

JTI 

17) 

so 
II l 

146 

179 

212 

245 

271 
311 
) 44 

375 
144 

IO 

94 
107 

120 

I~ 

147 

161 

174 

117 

201 
214 

12• 
141 

2'' 
268 

111 

19 5 

JOI 
322 

33' 
) 41 

}62 

)75 

1n 
80 

9'4 

107 

120 

114 

1"1 

161 
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I 

--- - --- ~ -- - - - . ~- -! 
G.:l 

0 0 

0 0 

0 0 

0 0 

00 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

00 

00 

o.o 
0.0 

2"900 

14900 

2.4900 

24900 
24900 

24900 

24900 

24900 

24900 
24900 

24900 

24900 

24900 

2A900 

2.4900 

24900 

2'14, 

2$lll 
2Jm 
25122 

25222 

2'm 
2,222 
2$2ll 
2'm 
2'2ll 
2'222 

174 

117 

201 

214 

lll 

241 

2H 

261 

211 

19, 
JOI 

322 

l J ' 
HI 
362 

37' 
141 

IO 

94 

10'7 
120 

IJ.4 

147 

16 1 

174 

117 
201 

214 

227 
l -40 
2S2 

26' 
271 

190 
303 

316 

329 

341 

H 4 

367 

1'4 

IO 

93 

106 

Ill 

131 
144 

1)6 

169 

Ill 

19' 

207 

220 

lJ) 

7:JJPM 1173.10 

7:34PM 1174 10 

7:JS PM 117' 10 

7:J6 PM 11 76 10 

7;J7 PM 1117 10 

7:J8 PM 1171110 

7:J9 l'M 117? 10 

7:..0 PM 11110 10 
7:41 PM 1111 1 10 

7:-U PM 111110 

7:'3 PM 1 lf.l 10 

7:'4 PM 1114 10 

7:4S PM I IU 10 

7:4' PM 1116 10 

7:47 PM 1117 10 

7:41 PM 1 lllX.10 

7:4' PM 1119 10 

7:!0 PM 1190 10 

7:5 1 PM 1191 10 

7:52 PM 1192. 10 

7:5J PM 1193 10 

7:st PM 1194 10 

7:5S PM 119' 10 

7~PM 119610 

7:S7 PM 1197 10 

7:51 PM 1198 10 

7 :59 PM 1199 10 

1 :00 PM 1200 10 

1:01 PM 1201 10 

8 :02 PM ll02 10 

l :OJ PM 1203 10 

l :IM PM 1204 10 

l:~ PM 1205. 10 

I :°' PM 1206 10 

l :G7 PM 1207 10 

Ull PM 1208 10 

I :°' PM 1209 10 
1:10 PM 1210 10 

1: 11 PM 1211 10 

1: 11 PM 121 2 10 
l : IJ PM 12 13 10 

1: 14 PM 121410 

l : IS PM 121S 10 

1:1' PM 1216 10 

1 :17 PM 121 7 10 

1: 11 PM 121k 10 

1: 19 PM 1219 10 

1:20 PM 1no 10 

1 :21 PM Int 10 

1 :11 PM 1?22 10 

l :lJ PM I n '.l 10 

1:14 PM 1224 10 
1 :2S PM 122S 10 

1:26 PM 1226 10 

1:27 PM 1227 10 

16-16 

17.00 

17.1' 

17.21 
17.4J 

17. '7 

17.71 

17.16 

HX .00 

1 11.1 4 

11 lS 

11.43 
111., 7 

11171 

u .u 
l'>.00 

19.14 

16.67 

16.00 
116.14 

16.29 
16.4) 

16.'7 

16 71 

16.16 

17.00 

17.14 

'7 l l 
17.4) 

117.,6 

'7.70 

17.13 

117.97 

U . 10 
18.24 

111.37 

11.$1 

U .64 

11.71 

1191 

l'J OS 
16.61 

16.00 

16.14 

116.27 
86 4 1 

16.H 
16.6ll 

16.1 1 

16.9, 

17.01 

rin 
17.JS 
17.49 

17.62 

1:11 PM 1nx 10 M7 76 

11:29 l'M 1129 llJ 17.19 
l :JU PM 12JO 10 n .oJ 
l :J I l'M 1231 10 11.16 

ll:J .2 l'M 12)2 10 KX.30 

1:.U l'M 1233 IU Ktl.4J 

ll:J4 1'111 Ill-' 10 11. '7 

PPMP.XLS 

l.16 

2.00 

2.14 

2.28 

2..43 

2-57 

l .71 
2.16 

l .00 

3.14 

3.lJ 
l .43 

3.'7 
) .71 

l .U 
4.00 

4.14 

1.67 

1.00 

1.14 

1.29 
1.4) 

l.'7 

1.71 

1.16 

2.00 

2.14 

2.lS 

2.43 

2.56 
2.70 

2.13 

2.97 

3.10 

3.24 

3.37 
UI 

3.64 

3.71 

3.91 
4.0S 

1.61 

1.00 

1.14 

1.27 

1.41 

1.$4 

1.61 

I.I I 
1.9, 

2.0I 
, l2 

2.3 , 

2.49 

2.62 

2.76 

2.19 

l .OJ 

3.16 
3.30 

J..43 
3.'7 

IO 

94 

107 

Il l 

134 

141 

161 

174 

IU 
201 

21' 

121 
141 

"' 261 

111 

l'J' 
6J 

0 
13 

27 
40 ,. 
67 

IO 

94 

107 

121 

134 

147 
1'9 

172 

"' 191 
210 

213 

2:36 
241 
261 

274 
217 

64 

0 

t1 
2S 
31 

SI 
64 

76 

19 

102 

114 

127 

140 

IS2 

16, 

171 

191 

203 

216 
229 
24 1 

2 

2 
2 

2 

2 
2 

2 
2 
2 

2 

2 

2 
2 

2 

2 

2 
) 

II 

12 
2 
l 

2 

2 
2 
2 
2 

2 

2 
2 
2 

2 

2 

2 

2 
2 

2 
2 

2 

2 

2 

I I 

12 

2 

2 

2 

2 
2 

2 

2 
2 
2 
2 
2 

2 

.... I 

... I 

Jllapl ,_.,I 
.... I 

Jllapl 

... I 

... I ..... . .._ . 

... I 

.... I 

... I .._I 
Jllap l 

.... I 

.... I .._I ,_,2 
"""" 2 ....,2 
... l 

....... 2 

... l 

""""l 
....... 2 

""""l 
.... 2 

""""l 
....... 2 

!'Ump 2 

"""" 2 
l'IMlp 2 

....... 2 

..... l ...,2 
Jllap l ..._, 
"-l ...,2 
....... 2 .,..2 
Pwnp I 

Pwnp I 

"'-PI 
Pvmp I 

l'\omp I 

Jllap l .._I ,_,I 
... I 

.... I ,_,1 

....... I ,_,1 
2 ,_, I 

2 Pump I 

l l'lo"'p I 

2 fil>n>I> I 

2 l'Wnp l 

l ..._ . 

2 """"' I 

No No .. otr 24.994 
M No .... oo H ,007 

No No llotll otr l j,020 

No No 8ocll otr 2,.0)4 

No No Boa Oft' 2,,04 7 

No No BcOotr 2,,061 

No No 8odl Oft' 2',074 

No No 11oC11 Oft' 2S,Oll 
No No llodl OO 

No No 8oCh 00 

No No 8ocll Oft' 

No No ... Oii 

No No ... oo 
No No .... Olf 

No No .... oo 
No No 8ocllOIT 

Ya No "'- 1 

Y• No ""-P l 
No No !Wlotr 
No No BodlOCI' 

:u ,101 
2,,114 
,,,12.1 

2,,141 

2,,1,, 

25, 161 
l, .... ,,,I,, 
2',20I 

2S..l22 

lS,23' 
25 ,241 

No No Bodi otr 1,,2'2 

No No Bodi 00 2'..27' 
No No 8olll Oii' 25,219 

No No .... Oft' 2J,.)02 
No No Bo6 00 15,316 

No No Boa 00 2S.ll9 

No No 8o6 00 25,342 

No No .. oa 1'.3'6 
No No .,.oa H.3'1 
No No - 00 
No No Boch 00 

No No Boch OO 

No No BolllOO 

No No Bod!OO 

No No lloch OO 
No No BolhOO 
No No Bolh OO 

No No - 00 

No No 8ocll00 

No No BolhOO 

Yet No ..._ , 

Ya No f'l-.l 

No No Boa.Off 

No No llo4b00 

No No 8o4h OIT 

No No llo1b 00 
No No &<1100 

No No -OIJ 
No No - oa 
No No ...,oa 
No No Boeh OO 

No No Bodi oa 
No l"o - on" 

No No Bodi Otr 

No No -00 

l '.311 
2'.)94 

25,407 

2, ,419 

2S,43l 

2',44$ 

25.4 '7 
2, ,470 

2s,w 2,,.,, 
2',501 
,,,,2 1 
2') }4 

2U46 
2,,,,9 

2',,72 
2S,'84 

2',,97 

2'..610 
2"623 

2Ul' 
2',641 
25..661 

2"673 
1),616 

2,,699 

No No Bolh OO lS,711 

No N~ 6<>111 Off 2),724 
Nu No &Ill Otr l, ,7)7 

Nu No llo<loOff 2),7'0 

No No ._OIT 2'-762 

No No °""' oe1 1',77S 
No i.o - I NI 2' ,7'11 

2Al.4 

241.7 
241.9 

2421 
241.4 

241.6 

242.9 

241.1 
243.3 
243.6 
243.1 
:244.0 

244.l 
244., 

l4U 
24, .0 

24'.2 
241. I 

2.40.0 

2.40.:Z 
240., 

240.7 

241.0 

241..J 

241.4 
241.7 

2.41.9 

241.1 

241.4 

142.6 
242.1 

243.1 

243.l 

243.S 
243 7 

244 0 

2'4 l 

2'4.4 

2'4 6 
244.9 

20.1 
241.1 

240.0 

240.2 

240., 

l•.::t.7 

1 40 9 

241 I 

141 4 

2.41 .6 

241.I 
241.0 

241 3 

241' 
242.7 

241.9 
2432 

24H 

20 6 

20• 
l « I 
H4 l 

2".7 

226.3 

226.9 
227.6 
nu 
221.1 

129 4 

2l0.0 

230.7 

23 1.3 

231.9 

lll.5 
l:Jl. I 

233.7 
ll4.4 

23S.O 
23S.3 
224 9 

m .o 
ll2.6 
213.2 

213 .9 

224., 
ns.1 
22'-7 
226.3 
226.9 

227.6 
221.2 
221.1 
229.4 

2293 

230.S 

231.1 
231.7 

l32.3 
232.9 

l:JJ.S 
l:J.4.0 

234.6 

13U 

w .o 
122.0 

212.6 
213.2 

213.I 
214.) 

214.9 

w ..s 
226. 1 
126 7 
227.J 
2279 

211.4 

229.0 

2196 

230.2 

lJO.W 

lJI 4 

2Jl.O 
1Jl.) 

2Jl I 

190.1 

291.l 
291.7 

292.1 
291.6 
293.1 

293., 

294.0 

294.4 

194.9 

19'4 

29SI 

296.l 
2H.7 
297.l 
297.7 

l'Jl.I 
290.2 

111.0 

lU.S 
211.? 

219.4 

219.1 

290.l 
2'0.1 
291.l 

191.7 

291.1 
29l.6 

m .o 
293.5 
2:93.9 
294.3 
290 

29, 2 

19"6 

296.1 
296., 

mo 
:2'17.4 
m .1 
290 2 

211.0 
lU.4 

211.9 

219.l 
119.7 

290.2 
190 6 

291.0 

291.5 
291 9 
292 4 

292 I 
293 2 

m .1 
294.1 

294,, 

29S 0 

2?'4 
l 9U 

196.l 

20.2 

241.1 

0.0 

0.0 

o.o 
0.0 

o.o 
0 0 
00 

00 
00 

00 

0 0 

o,o 
o.o 
00 

0,0 

00 

00 
00 

0.0 

00 

00 

0.0 

23' I 
n ) .O 

0.0 

0.0 

00 
0.0 

0.0 
00 
co 
00 

0 0 

00 
00 

0 .0 

00 

00 

00 

() 0 

0 0 

00 
o.c 
o.o 

l'm 
2,m 
2,m 
2.s2n 
nm 
l Snl 

2'222 
2,m 
2'lll 
2Slll 
2sm 
152:22 

2,2.ll 
154,7 

2,,34 

2H H 
2H34 
2,,34 

2"34 
2,,34 

l H H 

2.SH• 
2,S34 
2,,34 
25 H 4 

"'l4 
2H H 

2H 1" H' 
2'H• 2'1 

2HJ4 271 
2HH 213 

2HH 296 

lSH-' JO? 

HB• l ll 

2Hl4 JH 



l :J5 PM 123S.10 

1:36 PM 1236.10 

11:37 P!\1 1237. 10 

ll:JI PM 1238 tO 

11 :39 PM 12J9 to 
8: -IO PM IHO 10 

8:41 PM 1241 10 

11:.Z PM 1242. 10 

1 :'3PM 124) 10 

1 :"4 PM 1244.10 

1 :4.S PM 124S.10 

1 :'6 PM 1246. tO 

8:47 PM 1247. 10 

11:41 PM 1248.10 

8:49 PM 1249 10 

l :SO PM IH0.10 

l :.SI PM I 2S I.I 0 

1:52 PM IUl. 10 

1 :53 PM 1253 10 

1:5APM 12S4.10 

l :.S.SPM llSj. 10 

1:5' PM 12S6 10 

1 :!7 PM 12'7. IO 

l :SIPM 12'8.10 

1 :5' PM 12S9 10 

9 :00 PM 1260. IO 

9:0 1 l'M 1261 10 

9:02 PM 1262- 10 

9 :UJ PM 1263 10 

9:04 PM 1264 10 

9 :05 l'M 126S tO 

9:9' PM 1266. I 0 

9:117 PM 1267 10 

9:111 PM 1268 tO 

9:09 PM 1269 tO 

9: 10 l'!\t 1270 tO 

9:11 PM t27 t tu 
9 :1l PM t27l.10 

9 :JJl'M IZT.l 10 

9:14 PM 1274. tO 

9 :15 PM 127' 10 

9: 16 PM l 176 10 

9 :17 PM 1277 10 

9 :11 PM 1271. 10 

9 :19 PM 1279 10 

9:10 PM 1280.10 

9:21 PM 1lX1.10 

9:12 PM 1281. 10 

9 :2.3 l'M 12113. 10 

9 :1.4 l'M llJ.4.10 

9:15 PM 12U ID 
9:26 PM 12116 tO 

9:17 PM 12117 10 

9 :2ll PM 1288.10 

9:29 PM 121!9. IO 

' :.SO PM 11?0. IO 

9 J I l'M ll'.11. 10 

9 :Jl PM 1 l?l I u 
9 :JJ PM 1291.10 

9:.)4 PM t294. IO 

9:J.S PM 129) 10 

'J:J6 PM 1296. 10 

PPMP.XLS 

81.70 

11.84 

811.97 

89.11 

86.64 

116.00 

86.14 

86.27 

86.4 1 

116.S4 

86.68 

86.11 

86.9S 

87.08 

87.22 

87.JS 

lfH9 

17.62 

87.76 

87.89 

88.oJ 

111. 16 

111.30 

111.4'.l 

111.n 

U .70 

'8.14 
1111.94 

19.04 

86,64 

16.00 

k6. IO 

116.20 

86.JO 

86.41 

K6.SI 

86.61 

116.7 1 

86.81 

86 . .91 

117.0 1 

117 12 
87.22 

87.32 

87.42 

l!'U2 
87.62 

8772 

17.12 

87.9'.l 

18.03 

1111. 13 

llll 23 

811.33 
d .43 
n .SJ 
llll(>.4 

Kii 74 ....... 
81.94 

119.04 

116.S4 

3.70 

3.'4 
3.97 

4. 11 

1.64 

1.00 

1. 14 

1.27 

1.41 .., .. 
1.68 

I.II 

1.9S 

2.01 

l .22 
2.JS 

l .49 

2.62 

2.76 

2.89 

J .03 

3. 16 

3..30 

3.43 

3.J7 
3.70 

3 .84 

3.?4 

4.04 

1.64 

1.00 

1.10 

LlO 
1.30 

1.4 1 

Ul 

1.61 

1.71 
I.S I 

1.91 

2.01 

l.ll 

2.22 

2..32 

2.42 

Ul 
2.62 

2.72 

2..12 

l.9'.l 

3.03 

3.13 

3.23 

3.33 

3.•J 
J., 3 

3.6" 
3 .74 

l .14 

3.9 .. 

4.04 ..,. 

2~ 

167 

lSO 
192 
60 

0 

13 

2, 
31 

'I 
6" 
76 

19 

IOl 

114 

127 

140 

U2 
16, 

171 
191 
203 

1 16 

229 

141 

2S4 

167 
Z'76 

216 

60 

0 
10 

19 

29 

31 
48 

" 67 

76 
16 
9, 
10, 

114 

124 

133 

IC 

1'2 

161 

17'Z 
Ill 

191 
200 

110 

119 

129 
238 

1<18 

2'7 
167 

276 
216 

so 

2 

l 
2 

3 
II 
11 

l 

2 

2 
2 

2 

2 
l 
2 

2 
2 

l 
2 
2 
2 
2 

2 
2 

2 

2 
2 
2 

3 
II 

l l 

l 

2 

2 

2 

2 
2 

l 

2 

'2 
2 

2 

2 
2 
l 
2 
2 

2 
2 

2 
l 

2 
2 

l 

2 
l 

2 

J 
II 

..... ..... 
P\unpl 

Pllmpl 

Pump l 

Pllmp 2 

Pllmp2 

f\Mnp l 

l'llmp 2 

Pllmp 2 

"'-2 
........ 2 

........ 2 

........ 2 

Pl.nip 2 

Pllmp2 

Plunp2 ......,2 
... 2 

"-1'2 ......,2 
l'lmlp l 

.... 1 

Pl.npl 

""""'2 
..__ 2 

Plunp 2 

........ 2 

Pllmp 2 

Pllmp l 

Pllmpl 

Pllmp I 

Pllmp I 

Pllmp I 

Pllmp I 

Pllmp I 

Plnnp I 

Pump ! 

Pllmp I 

Pllmp I 

Pllmp I 

Pl.Imp I 

Pump I 

Pump I 

l'llmp I 

f'vml> I 

l'llmj> I 

Pllmp I ..._ , 
Pllmp I 

Pump I 

Pllmp I 

Pump I 

Pump I 

l'l>mp I 

l'llmp I 

l'lunp I 

l'Umpl 

l'lunp I 

f\unp I 

~ · 
Pllmp I 

No No .... otr 25,IOO 

No No 8och otr 2,,113 

No No Bodi 00 1',ll6 

Y ca No Pump I 1 5,139 
Yu No Pllmp I 25,ISI 
No No 8olh OI! U ,16<1 
No No 8c>lh 00 15,177 

No No 8olh 00 25,119 

No No llcllh ocr 2 ,,901 
No No 11oc11 otr :U,915 
No No Bodi 00 15.927 

No No BoOi 00 15,9'40 

No No Both otl 1',9,3 

No No &odl Otr 2 5 ,966 
No No 8olh 00 l j ,9711 

No No 8olh Oil' 2'.991 

No No Bolh Off 26,004 

No No 8otll 00' 26,016 

No No 8och otJ 26,029 

No No 11c41i otJ l6,CM2 

No No BocbOO 26,05' 

N~ No Bo<ao oa 26.061 

No No .... oa 26,080 

No No 1a411 oa 26,<m 

No No llochOO' 16, IOS 

No No BocbOO' 26, 111 

No No Bodlotr 26,117 

No No Boll>OO 

Yn No ,_, 2 
Yea No "-2 
No No Boel>OO' 

26,137 

26.146 

26, IS6 

26,16s 

No No BolbOO 16,17' 

No No BolbOfl' 26,114 

No No llo<b 00 26, I 94 

No No Boll> 00 26,2().4 

No No Bodl OO 26,213 

No No Boll> 00 16.nJ 

No No &ooh 00 26.,232 

No No 8olh 00 26,242 

('lo No 8olh 00 26.2' I 
No No llolh OfJ 2fl.26 I 
No No Boch Off 26,270 

No No ll<><h orr 
l'lo No 8olh00 

No No Bo<hOO 

No No Both 00 
No No 8olh Off 

No No 8olh 00 
('lo No 8olh 00 

No No l.loll>Oll 

No No BochOO 

No N-0 Bocll OtT 

No No BolhOO 

No No OoUI 0(1 

No l'lo 6'><1100 

No No o..AA Off 

No No llo<h 00 

l6,280 

26.219 

26,299 

26..301 

26,3 18 

26.317 
26,3l7 

26,34() 

16,3S6 

16,366 

16.)7' 

16.l#' 
26.)94 

26.404 

16.4 13 

No No OrM 00 16,423 
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CORRECTED DEED 
- WARRANTY DEED FROM CORPORATION A l 1 

rll I~ \X' J\ I< l<A N'I)' DE I: 0 Made this~ day of Qc. J olo e C W 
19 qL b1 llAI VERJIOVEN. u TruSI«. and AMANDA COMPANY. 
1NcWRPORA n ,o. of WiJGonsm, a Coq>Onlllon existing under tllt la'" of 
Woscon~in. of the county of M1r1thon. and S1a1e of Wisconsm. hcrcinaftct called the 

sr•ntor, 10 

SKY ACRES ENTERPRISES D 8 A TERRACE PARK 
VENTURl:.S. a Partncnhip comisuna of Pauicia Bacns. 
Ronald Hoffer. Tmy lloffer, Sharon Vcthoven. Marilyn 
Chesak and Marianne Pocklington. Panncn. 700 Grand 
A,·enuc. Wausau.. W1SCO«Uln. 54401. oflbe County of 
Marathon. and the State of Wi~Nm 

beranafter ulled the grantee (Whenever used herein the tum ·grancor - and "grantee* mclude all the pvties 10 1hi1 tnStrument and the hem. le!!·'' 
reprcsen1at1\'es, and assigns of 1n... viduals. and the tu~ and URgllS of corporations) 

\'VlTN ESS ETI I: That the grantor, for and in consideration of the 1um of Ten Dollar• (S 10 00) and other valuable considerauon. receipt "ht>rrof 
1s hereby acl.:no" iedged. hereby granu, bargains. $Clls, aliens, ranisa. relc.uei, con\C)'S and confirms unto lhe grantee, all that cenam land 111uatcd on 
Pasco County. Florida. viz 

THE NE 1/4 OF THE NE 1/4 OF SECTION 2A, TOWNSHIP 26 SOUTH, RANGE 20 EAST, PASCO COUNTY, 
FLORIDA, LESS ALL LOTS IN TERRACE PARK ONE (PB 21, PAGE 122) AND TERRACE PARK TWO (PB 22. 
PAGE 36) PREVIOUSLY CONVEYED IY GRANTOR. 
THIS DEED OF CONVENIENCE FOR WHICH NO CONSIDERATIOH IS EXCHANGED. 

PARCEL 1.0 . II ----------
SUBJECT TO ALL LIENS. EASEMENTS It RESTRICTIONS OF RECORD. 

TC)(._; ETI I ER with all the 1cncmen1s. ~cdotamcnu and appunmanccs therc10 bdongjng 0< in an}~•ii.c appcnammg 

T<> I IA \' I: ,\ND TO HO LD. the same in fee 11mpldorCW'f 

A N I) 1he i;ranior hereby covcnanu with said grantee that it 11 "'"1UUy seized of ~id land in fee simple, that the (ITll\IO< lw 111 good nghl and i, .... 1ul 
aut11on1 y to i.cll and convey said land. 1ha1 the arantor hereby fully warranu the t11lc to said 1'nd and ,.;11 def~he ~s:=trc la ... ful claim• of 
all per so ns wnomsoevcr. 11ld 1ha1 said land is free of all enc:urnbnn«1except11,.ci accruina subsequent to ~(..~· 198'2,. and 
suhSt'<)u1.n1 years 

AMANDA COMPANY, INCORPORATED. ofWisconi.in 

So;t'Cd i.c:akd and dell\ end 

""\ 

ATI'EST=--ED ""-'+-d cl! ( t' ,.!,___ 
HAL VERHiiVEN &t 5-dar) and Tl\Jttoc 



STATE OF Wi sconsin 

COUNTY OF Marathon 

The foregoing insuumcna was~ bdote-this October 22 19 96 . by TERRY HOFFER. th( 

President of AMANDA COMP ANY, lNCORPORA TEO, of WdCOllSin, who is pcnoallly known or who hat produced Wi Dr i y e rs i.ll_._ u 

&:· r./ ti.fid7L t1'ona -Urr1rn UJ.)10..J 9-4 t;{{',(J() 
(Signature ofNowy Bdttic:S<&le;, ...;W.;..;i~s""'c""'o'""n.;.;;a;..;in:;.;n.._ _______ '7 

He i di L Fl e ur ant 
Print. type or stamp Commissioned Name of' Notary Public 

PerM>n&lly JL OR _ Prncnted Identification 

Wi Drive r s License 
T ypc of ldenli5e.uion Pre5Cftlcd 

S1gna1utVofNotary Public. Stmof _ .. ti ... e ... ;.a ... CI/<_.• ~:,:_.Q:...._ ______ _ 

.band $ . &ca'.stlc= lilyConwnlssionExpres$e9t.15. 1999 
Prim. type or sump Commissioned Name of Notary Public 

Perwnally _ OR ~esented lda'dification 

This IN.l1WDCDll ptq)lltO:t "' 
AMANDA COMPANY, INCORPORATED,o(W_.., 
310 8dla5a"Od. w-. w-s.wtl 

R£11.JRN TO 
AMAl'IOA COMPAl'IY, INCORPORATED. o(W..,....10 
1ooer...s ..... -. w-w_,. ™OJ 

- --- --·~ 


