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A. Description of Plaﬁ Process - continued .

Page 2

Since the parmitied capacity of the facility is being reducad from 50,000 gpd to 27,500 gpd, and since
the pond system has never caused any oparational problems, wa have not analyzed this system in detail
because we have no reasagn to conclude that the original design will not work as intanded.

This plant has had some problems with effluent quality, solids loss, and general eguipment and

plant maintenance over tha past several years. Recsntly, howaver, the Owner has changed
coniract gperators and plant maintenanca, operation and effflusnt quality have improved dramatically.
We have analyzed this facility axtensively, and have recommanded the addition of a flow splitter box
and the conversion of the facility from a contact stabilization plant o an extended asration mode

of operation. Since tha piant has never been actuslly set up and plumbad to run in true contact
stabilization made, the plant is now already running in extended aeration mode. Even without

the proposed splitter box, the operator has been able to obtain excelient quality effluent and meet

all permit requirements for effluent quaiity. The planned splitter box will maks this easier to accomplish
under even the most adverse flow conditions.

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

B. Fiow Diagram

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

C. Tabulation of Trestment Units

See Tabulation of Treatmeant Units on second and third following pagas.
0. Service Arsa Map

See Service Area Map on fourh following page.
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L 2 DESIGN MEMO ©
PROJECT : Terrace Park Wastevwater Plant Repermitting
P.N. : 980T
BY : G, Joffery Hines, P.E. FlisName; RUQSOTDUNITST.XLS
DATE : September 18, 1988
SUBJECT : Tabulation of Treatment Units
e —— A _— i A— — e ————
NOTE: All detenton times are Elevations:[Top of Plant Wakway 102,00 f Assumed
caiculsind at ADF rate. Bottom of Piant Wakway 101.80 ft
Design Flow Rate: Bottom of Clarifien 90.50 [ 3
[avecage Duily Flow Rsts j0.0275 | mpd | 18ottam of Asration Tank 90.50 r
[Bottom of Chiorine Contect, Digester 90.50] [
AERATION ZOMES
TEM ITEM DERCRIPTION Bottom Vinler Tot Dapth Design Volume | Fresboard | Detantion
Langth | Wiath { Elwvation | Elsvation |({to Top of Deck)| Wister Depth Time
NO. m 1] ) i) m {f} _tgal) i) {hre)
1 |Oiffused Asrabon Zone #1 | 1450 | 1217 9050 100.00 11,80 9.50 12,840 200 10.94
2 |Ddtused Awraton Zone @2 | 1280 | 1217 | 90.50 100.00 11.30 €50 10,810 2.00 9.43
SETTLING
MEM | (TEM DESCRIPTION Top |Bottom| Bottom | Water Totat Depth Design | Volume | Fresboard |Detsntion
Arsa | Ara | Elevation| Elevation |{tc Top of Deck)| Walsr Depth Time
HO. s | tsn | tm tn m n | g i) thrs)
2 |Clanfier - Pyzamua Shepe 14580 4 20 30 100.00 11.30 50 8387 2.00 722
Mote See canfier mass balance calculstions K & detailed snalysis of ssiting factitey
CHLORINE CONTACT
ITEM | [TEM DESCRIPTION Booom | Water Total Depth Design Volume | Freshosrd |Detantion
Length | Wideh | Elevation| Elevstion |({to Top of Deck)| Water Dapth Time
NO. i () im L) () iR} {gal) {n {min)
3 |Chionne Contact Cramber | 800 | 250 | @080 100,00 11 %0 2.50 1,421 200 74 42
AEROBIC SLUDGE DIGESTER
ITEM | ITEM DESCRIPTION | Length | Width | Bottom Wainr Total Oepth Design Volume | eeboard | Loading
Elevation| Elevstion |{{to Top of Deck)| Water Depth Rate
NO | i i m ity . i ictroc)
& |aarome Digaster 480 | tz17] 020 100 00 11 50 %80 4181 200 202

da b n Mo, Commuiling amng
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MEMO Continued
PROJECT : Terracs Park Wastswatsr Plant Reparmitting
P.N. 3607
PAGE Two
DOSING PUMP STATION
y Pump Avg. Pumplng Dmie of
Mumnbar Manufacturer okl ¥ Motor HP Typa Spend Aty Last Calibration
igpm)
[} Lo Unimown 3 Submarabie 1780 248 TiArel
LFi Unianarwn Uninown 3 Submwreibie 1730 24 Tr2000
ALOWERS
Biowar Motor Blower Air
Musmiber Manufactarer Model # Notor HP Bpand Speed Prassure Delivery Rats
frpm) trpmy __lped) {s<tm)
¥ Sutorbit o 75 by, 758 45 120
[ 74 Sutorbalt ] 75 ¥, . ] TS 45 120
Mote Biower output & estimated because biowar i runfing so siow i B off the Manufactrer's PEHGMMBNCe CUrve
PERCOLATIONP OLIBHING POND
Pond Area af Loading Loading
Humber Avg. Length Avg. Width Application Surfacs Rata Rxte
{1 Ll ¥} {paetiday) {in/day)
n 110 IMs 11,870 4 arm
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CH—A"ER 2 - EXISTING CONMONS

A. Permitted Capachitios

The plant and effluent disposal faciiity is currently parmitted at £0,000 galions per day, or 0.050 mgd. The
service area has not changed, and our the flow records that we have obtained show that this faciiity has
never received morae than 25,000 gpd, monthly average flow. The plant is now permitted as a contact
stabilization facllity, which is much more difficult to run reliably then an extended seration facility. This

facility has over 20,000 gallons of asration tankage, so opsration under the extended asration mode for
flows up to 27,500 gpd is quite feasible. The clarifier and chiorine contact chamber was sized for a

50,000 gpd flow rets, so they are more than adequats. For thesa reasons, we are proposing tha
reparmitting of this facllity as a 27,500 gpd, extended serstion facility,. This will provide for highly reliable
operation at the flow rates expected over the life of the permit,

B. Discussion of Methods of Flow Measuremant

The method of flow measurement for this plant has been the recording of the elapsed time metsrs on the
pump station feading flow to the plant. This station recaives no extraneous flows, and the pump station
has been calibrated by the Certified Operator within tha past year. In fact, this calibration is what alerted
us to the fact thet the plant was being hydraulically overioaded. Since the pumps are capable ¢! pumping
almaost 10 times the peak flow rate of the park, they should never run togethar, so the addition of run times
for each pump, multiplied by the average pumping rate par pumping cycia, should giva quite an accurate
result. We have reason o believe that the pump station had not been properly calibrated before last year,
sa the flow results that are more than one year old are probably suspact,

C. Graph of Flow Rates for Past Year

See Graph of Flow Rates - L_ast 12 Months on naxt page.
D. Graph of Flow Rates - Last 3 Years

Neither the Owner nor the local FDEP has any flow records for this facility that go back more than 12
months. Because of the stable size of the service area, and the fact that no significant change has taken
place within the past five years, there is no compelling reason to obtain and piot older records for this
facility In addition, the flow measuremant methods for flows recorded more then one year ago are
probably suspect and would provida no real insight into this facitity's flow history. Wa have, tharefore, 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 Permit Parameters for Last 12 Months an second following page.
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" OPERATION AN! MAINTENANCE PERFMANCE REPORT

for

TERRACE PARK MOBILE HOME PARK
WASTEWATER TREATMENT PLANT

FDEP identification # 4051P10012
Current FDEP Permit #D051-185781
Cument FDEP Permit Expires 10/1/95

Date of Report; Saptember 18, 1998
Date of Fleld Final Evalustion: September 15, 1998

PASCO COUNTY
ZEPHYRHILLS, FLORIDA

By

ds & n Inc., consulting engineers
longwood, Flortda

for

TERRACE PARK VENTURE
Terrace Park Moblle Home Park
Zephyrhills, Florida
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CERTIFICATIONS

Permittee:

Name: Mr. Ron Hoffer
Addmess: P.O. Box 1588

Lutz, Florida 33549
Contact Parson: Mr, Ron Hoffer

Partner
Phone Number: (813) 288-8188 Fager

The above nannd parrnitiee hu md lnd ls !uﬂy m of tha rucommendmons nnd schedules
contained in this report,

Mr. Ron HofTer
Sapiember 20, 12968

Certified Operator:

Name: H,O Liilty Senvdces, Inc.
Address: 1518 U.S Hwy. 19, SulteC
Holiday, Florikda 34891
Contact Parson: Mike Burch
Cartified Operstor
Phone Number: (813) 838-8483

The above narmed operator m.s rwbawsd a Is fulty mam of the rocornnnndlﬂos and schedules
coniained m this naport.

Mike Burch
September 20, 1696
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CERTIFICATIONS - {(Continued)

Professional :

Name: G. Jeffery Hines, P.E.
Firm Nama: ds & n inc., consulting enginesrs
Address: 111 West Magnolila Avenue, Sulle 107
, Florida 32750-4189
Phone: (407) 342-1632

Statement By Professiongl Engineer;
The information comtalned in this repart Is true and comect to the baet of my knowiedge, the report was
prepared in accordance with sound enginesting principles, and | have discussed the recommendations and

schedules with the pemmittee or the permitise’s delegatad represantative and the lead Operator and | agree
that rl’tharemmnndedm for comective sction ane met, the facilities, whenpmmopuﬁadmd

o » e, S g ongEiaare
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Description of the FaclhT-cnnﬁnuod r

the pond's ability to dispose of the required volume of water, and may actually be Improving the
quality of the groundwater lsaving the site, but until curent FDEP rules change, the ponds should
be routinely cleaned of all vegetation covering the bottoms.

Date Facility Placed in Service

There is no record of the actual dete the facilty was placed in service, but the first permit we can find
is dated 1985 so we estimats that the facility was placed on Jine in 1985,

Dates of Modifications (within the past five years)
There have been no significant modifications of this facility within the past five years.

Recommended Corrective Actions sither included in x Consent Order or made to the
Facility by the Departmant within the last five years.

The Dspartment has made no comective actions nor placed this facility under consent order
within the past five years.

Flow Diagrams

See naxt two pages for flow diagrams of the existing facility st ADF - Theoretical. Note
that elsewhete in this application. modifications to this sxdating flow achematic are proposed.

7
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APPENDIX
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WASTEWATER TREATMENT PLANT

CAPACITY XL8



l&&‘u QUAD SHEET M#

§ “&\

\

-
-

i
:
16 13
1 C
Y e
PROJE
8ITE
- . g
ol o ¥
H 0y
{
T\ gire

(9
P

: C
[PROJECT: _JTerace Park Moblle Home Park
FROJECT NUMBER: 9807
LOCATION: [SECTION: 24
TOWNSHIP: 76 South |COUNTY: Pasco
RANGE: 20 East |STATE: " Flonda
LONGITUDE: az*fi"aa" "W ILATITUDE: 28123°N_ |
USGS ANGLE: Wesley Chapel, Photorevised 1087 |
SOURCE: [USGS QUADRANGLE MAP, 7.5 Minute Seres SCALE: [1°=2000
NOTES: @ iongitude and Latitude relate to the localion of the wastewater treatment plant.
Longitude and Lattude wers determined from the USGS Quad map.
L

GW_] o & n et ,, comuiing shpieer




@5ESIGN MEMO [ )

PROJECT :  Terrace Park Wastewater Plant Repermitting

Mow af Low Water in Wat Wail

P.N. : 5607
BY . G, Joffery Hines, P.E.
DATE : September 13, 1998
SUBJECT :  Design of Flow Splitter Box - 27,600 GFD ADF
DATA ENTRY AREA: Weu Coefficunt 3233
Width of Weir beck to wel well 12.00 inchas Wawr 1
Elrvaticn a1 which Wes Flow Bagins 100.00 feat TO WET WELL
Wair Coafficnt 3.33 dimensioniess
Number of Weirs: ] 2 Width Of Wenr into Plant 2.20 inches Wad 2
Elevaton al which Wair Flow Baging 90,90 fuat TO MANT
ROTE: Elgvastion of Weir w5 Ptam Is Azsumed to be 100.00
kﬂOTE: Weir Formuies Assume End Contractiona on Both Weirn
Sorps Pont [~ TOYAL
WATER FLOW FLOW FLOW FLOW  |Formulas:
ELEV. OEPTH OEPTH WELS 1 WER 2 WEIR 2 FAOM  [O=448.8 * Weir Coa! * ((W/12)
N BOX OVER OVER Welr Wale Walr PUMPS -2 HM LB
WER 1 WEN 2 Fow Fow Flow
L i ity {3pm| {gpm} {gpdi {gom] _ [Where
10¢ 200 0.200 0. 300 1282 ans &r.227 1880 Q s Fiow 1 GPM
100 203 0.203 0303 1304 811 arT.oe2 F-I:) W W of Walr 1 inChers
100 205 0203 0.305 1312 a1 B0, 753 194 9 H i Dopth over Yeir in Ft
100 208 0208 0.308 1357 gz 80,504 6.9
1000 0210 030 182 817 90.25% 2008 Sourca:
100 213 6213 0.34) 140 7 g3z @1.004 2038 1880 Open Channal Flow
100 218 0218 0318 1432 837 81.74% 2080 Masauremend Handbook.
100 218 0218 M8 1457 64.2 92.480 X000 Becond Editon
100 221 0.221 0.3 1482 647 93,210 140
100 223 0223 02323 150.8 652 83,938 180
100 226 0229 0.22¢ 1534 657 B, 654 210t

Flow st High Water in Wet Wei!

Flow st Low Watwr in
Wat Wall - Both Pumips On

100 312 a 312 0412 244 2 %8 114,883 324 0

bl Ao . ERAsinly SR

OSPLITT XLS Page 1 of 2






. DESIGN MEMO f

PROJECT :  Terrace Park Wastawatar Plant Reparmitting
P.N. 8607
BY G. Jeffery Hines, P.E,

DATE :  September 13, 1998
SUBJECT : Design Analysis of Existing Digester - At Design ADF Rata of 27,800 gpd

Subject: Calcutstion of required digester size for a 40% reduction in volatile solids.

+ Number of Cegree Days required for 40% Volistile Solids Reduction: 450 Degree-Days
{From “Process Design Manual - Siudge Trestment and Disposal, USEPA 825/1-79-011)

» Estimated minimum temparature of Aerobic Digester (Winlter) : 70.0 Dagreas F = 21.1 Degrees C
= Number of Days of Skudge Age required {o maet 409 Volatile sofids reduction: 21.3 Days

{= Number of Degree-Dayw/Minimum Temperature)
* Design ADF of Plant 27,500 gallons per day

Calculate Tank Voluma

* Sludge Age = total pounds 85 In Aerobic DigesterAotal pounds SS los! par day from aerobic digester
{EPA publication states that this value will vary betwesn the influeni TES of the WAS, and the maximum TS6
value for the thickened and stabiized shudge)
{On average, the suspended sofids concentration in the digesier is equal 1o 70% of ihe thickened sollds
concentration}

+ Estimated thickened solids concentration 30,000 mgA
{EPA publication indicaies that this value varies between 25,000 mgfl and 35,000 mg)

= Estimated conceniration of WAS (fluent to Digester) 10,000 mg
{From Clarifier mass balance calcuiations - use an average value)

- Calculated average suspended solkds concentration. in the digester £ 70% of above

value for thickened sludge 21,000 mgn
» Total Solids expected to be Wasted per day at ADF 2.00°% of ADF = 45.8 pounds
- Estimated Fercentage of Volatile Solids to Total 80 %
- Total Volatile solids wasted 1o digester per day 38.808 pounds
* Fraction of Solds not destroyed o488
+ Calculate f

{nfluen! 55 concentrationthickened S5 concentration) x fraction of solids nol destroyed
22 .T% of flow into digaster 5 retained (this is f)
- Caiculate Inflyent Fiow to Digester (equals influem salids loadfinfluent sofids concentration)
548 galions per day

RESULTS:

Required Volume for 40% voistile solids reduction st assumed conditions{Worst Case Winter an :
[ 3,910 gations = 823 cubic feet i
7.1 days hydraulic delantion time
1,031 cubic feet required based on new Ten State Standard 3. 75cl/capita nule
(Note that the 3.75 cl/capiia rule assumas 20,000 maximum concentmiion for thickened sludge)

{Note that the 2. 75 clicaps rule also assumes a minimumn tempersture of 5% Degrees F)

Kequlred Volume for U @ (Regqu U
[—mrﬁﬁm, = ~ 0d7 cublc Teet ]

Retprere This procedure i from Process Desgn Manual - Saxigs Trestment and Oisposal™, USEPA 62%/1-TR-0H
MNote Wahats in Bokd ara fo be nput Dy e Enginest Boid Malica are Anael rrsulls

b a ., conlling enginpers
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T DESIGN MEMO T

PﬁOJEC1: : Terrace Park Wastawater Plant Repermitting
P.N. ;9607

BY . G.Jeffery Hines, P.E

DATE :  Septamber 1), 194

SUBJECT :  Analysis of Chiorination System - Presant Condition - No Flow Equallzation - Max Flow 27,800 GPD

f—

Flow Data:
Plant Average Dally Flow 27.500 gpd 0.0275 mgd 19.1 gpm
Does Plant have adequate flow equalization ?: No
Plant Peak Rate Fector without flow equalization(Peak Hourly Flow/ADF) 4.09
{Source. Ten Siale Slandards, 1078
Plant Peak Fiow bafore Flow Equalization{Peak Hourty Flow Rate) 78.2 gpm
Estimated Maximumn Flow Rate Delvered by Dosing Pumps of Influent Force Mains 248.0 gpm
|Design Peak Flow Rate Expected (Maximum of Above Vaiues) 248.0 gom

Dasgign Srtement
Provide & chiorination systam that is capabke of reliably providing e 0.5 ppm residual of free chiorine afler a
minimum of 15 mimsdes comtact al peak flow rates and 30 minutes a1 ADF in accordance with FDEP rules.

Selection of Disinfection System:

= Plant Size: Smali{<0.1 mgd)

« Disinfectant Dosing: Intermittant - Dosed when influent pumps run

« Owner Preference: Sodum Hypochlorite

» Reguiatory Requirements: Ten Stale Standards Recommends Hypochlorite for Small to Medium Plants
« Dperator Skill Low

General Comments: Plant operators in the area are very famitiar with the operation and maintenanca of sodium
hypochionite feeders and disinfection systems. Parls sre readily avaiisbie as is 10% sodium hypochilorite solution.

Recommendsd Disinfection System: Liquid Sodlum Hypochiorite Soiution w/Pariatsltic Metering Pump

Determination of Required Volume and Dosing Rate of Hypochlorite Solution:

+ Percantage Sodium Hypochlorite Standard Soldlon 10 percem

- Specific Gravity of 100% Sodium Hypochiorite 1.14

* Regulatory Requirements: Provide for 8 dosage of 8 ppm for non-nirified activated sludge plant effluent (Ten
Siate Standards). Provide for a dosage of 6 ppm for nitified eMueni (Ten Stete Slendards)

« Comments: The plant may be operated in non-nitrifying mode, or for operations reasans, may not fully nitrify
the effluent, so a conservative design position would be to provide for &t least 8 ppm dosage.

+ Required Chlorine Dosage - Basic Disinfection: A ppm 47.57 b/mil gal
(Source Ten Stafte Stancvards, 1078 Edition)
» Required Chiorine Residual - Basic Disinfection: 0.5 ppm
(Saurce FAC Chapler 17-8.080(1){c}2 a)
« Available Chiorine In X% Solution = X% / 1,14 8.8% by weight
{8.23 LB/gal x 0.088) = 0.73 LB/gal of 10% Solstion

+ Required 10% Sodium Hypochiorite (NsOCIH Dosage at ADF:
Bppm x ADF ((% x39.g.x8.33}+ {(1-% x 8,33))/Avail. Chlorine = 2.54 gallona/day

de b ¢t e, consiiiing snginesry
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MEMO : Continued

PROJECT :  Terrace Park Wastswater Plant Repermitting
P.N. : 9607
PAGE : Two

Detormine Required Hypochlorite Solution Storage Size:

Provide al least 2 weaks storage 38 galions
Provide no more than about 1 month storage because of degradation 78 galons

Select Standam Size Container

| Use 36 Gallon Container Minimum and 76 Gallon Maximum

Determine Required Volume of Chiorine Contact Chamber:

Prowvide the greater of:

30 Min. Detentlon at Average Dally Flow: (ADF /(2 x 24)) = 573 pallons

15 Min, Detention at Max. Fiow Rate: (Max /(4 x 24)) = 3.720 galons
(Source FAC Chapiar 17-0.060(1){c)d.a)

Provide Chiorine Contact Chamber of At Least 3,720 Gallons

(Existing Chiofine Contact Chambar Is 1400 gailons - Obviously not large enough to provias
sufficient contact time). Provide larger chlorine contact tank or flow equalize plant.

Size Hypochilorite Solution Feed Pump:

Maximum Design Plant Flow Rate (Peak Hourly Flow) 248.00 gpm
Chemical Feed Pump Must Handie This Rate
((Peak Hourly Rate/ ADF) x ADF Hypo Dosage Rate) 33.0 Gailons Per Day

(Provide Pump With A Pumping Rats of At Least 49.5 Gallona/Day (150% of Peak Rate)

Estimate Monthly Cost of Hypochlorite Sclution

Cost of 10% hypochiorite sohdtion $1.00 pergabon
Estimated monthly cost of solution based on feed rate for peak flow demand = $1,022.78 per month
Estimated manthly cosi of solution if plant were flow equalized » $70.84 pesr month

Additional Design Notes:
- Prowde Hose Bibb w/ Alr Gap Backfliow Preventer Near Hypochiorite Solution Tank
= Piping Requirements: %) Chilorine solution ts highly reactive with aluminum - do not use akiminwT it any vahwes,
piping of supports that may come In contact with the solutlon,
2} Assume that all chiorine piping will comain motsture and will therefore camy a highly
‘comosive maierial.
3) Use only siver, gold, platinum, or Hasteloy "¢* if metallic piping mus! be used.
4) Use only hard rubber, polyethylene, or PVC any place whers metal piping &8 not
absohnely necessary.
5) Protect ak pipes from freezing or mechanical damage.
* Provide bafflas In chlorine contact tank if length to width ratlo is less than 30:1
+ Chiorine is a setiling aid, and tharefore you musi plan for solids deposilion in the chiorine conlact tank.
FProvide some type of pumping systamn that can be used on & regular basis 10 remove salids from the chionine
conlact tank. Falure 0 do this can resull in 5olids camyover to the effluent.
Locate the chioring diffuser in the turbulent flow area where the discharge from the clarifiers anters the chiorine

cantact tank,
G% o & B IR0, oessdtbey sagineens
- Page 2ol 2
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PROJECT :

P.N.
BY

DATE

SUBJECT

' MEMO '

Terrace Park Wastewater Ptant Reparmiiting
B80T
G. Jeftsry Hines, P.E.

September 13, 1558

Telephone Conversation wi Mohammed Nozarl

1)  Said the SiC codes for wastewater are as follows:

Wastewatsr Plant 4950
Collection System 4952
Mobile Home Park 7033

EMuent Dispossl System 4971

e b imc., sekyiling suginesry
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PROJECT

' DESIGN MEMO '

Terrace Park Waatewater Plant Repermiiting
PN, 980T
BY G. Jeffery Hines, P.E
DATE September 18, 1094
SUBJECT Calculstion of Biowsr Speed from Motor Speed and Pulley Measurements
input Data:
10.76 inchas Blower Pulley Outside Diamater
§ inches Motor Pulley Outside Diameter
1,785 RPM Maolior Speed
0.25 inches Distancs from Outside of Pullsy to centening of befts
Calculsted Valuss: -
32.20 inches Cicurference of Blower Pulley
14 14 inches Circumdarence of Motor Publey
78 RPM Blowsr Speed

e & & o, comuliing snginpern
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PROJECT :

P.N.

BY

DATE

SUBJECT :

g' MEMO 1

Terrace Park Westewstar Plant Repermitting

8807

G. Jeftery Hines, P.E. Fiislame: RS807MOD1BBURXLS
Septsmber 10, 1096

Telephone Conversation w/ Miks Bureh

1) [ you are facing the plant, the blower on the feft is biower number 1.

This 1a the oniy blower working todey.

Biower #1- Sutorbit 5M-F, 1785 RPM, 230 Voit, 3 phase., 7.6 hp
Biower #2: Sutorbit S5M-F, 1765 RPM, 230 Volt, 3 phese., 7.5 hp

The biower pullay I8 10.75~ Q.D., and the molor pulley is 5° 0.0,

e & A lx ., ctmeiiin Sapinears

Pagm 1 o












CALCULATION OF BL‘R REQUIREMENTS FOR DIFFI!
TERRACE PARK MOSILE HOME PARK WASTEWATER

DIFFUSED AERATION SYSTEM

D AERATION ZONES
TREATMENT PLANT

SECFM Required for Diffused Aie Zons 4.08
SCFM Required for Digester 4.64
SCFM required For Eductons 4.33
TOTAL SCFM REQUIRED

HEAD REQUIREMENTS:
Head requined for operation of all units {Must be maximum of all values above} 433  [psi
| aliowancs for hend losa in distriktagion systam - Nots B 0.40

[Tota 4TS =
CORRECTION FOR FIELD CONDITIONS:
Elevation at Site £0.00 [teet mai
Inket Presaure - Formis #9 T
Maxienum et Tempansture Expacted 105 |depgrees F
Retative Humidlty at the Blower inim 8 [percent
CFM required at the Biower inlet st S..e Conditions - Formela #2, Raf. 1 124 Jefm

[Provide Blowsr 3ized at 1864 CFM at 4.7 psl

FORMULAS:
1] Pressure at sie = (X309 feal water - (0001042 * slevation #1 sis))2.308

2! Cotrected CFM o SCEM " 0.0278 * (Blower indel Temy in Rankin){Biowsr Infet Proaisure in peia - (Reiative Humnidity s Biowar

srbet {10 fraction) x (Wapor Preasure of Water at inlet Temp)

NOTES:
1) Ten Stales Standerds requires this o be no grexter than 0.5 pei

COMMENTS ON SELECTION OF MOTOR TYPE:

1) Open dripproof motore run much cooler than TEFC motore, and sre much ipss prone o overhsating. this mekes them st
nnger yince haat iy ususlly THE major tactor in molor e, Open dripprool motors s cooled by air Liown directly through the
rernal windings, TEFC motors deperd on air blown over thy cutekis of thy motor o diasipala haat.

2l Open dopproof medors are slso penerslly chepgar than TEFC modors, but they musl be coversd o prolect them from the siernents,

REFERENWCES:
1}  "Btower Design Considerntions”, O. G. Powell, p. 185

du b mEx |, couling SRR
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. DESIGN MEMO t

PﬁUJECf :  Terrace Park Wastewater Plant Repermitting

P.N. ;8607
8Y : G, Jeflery Hines, PE. Flishiarne: F \GB0NOWEIRSE XLS
DATE :  September 16, 1994

SUBJECT : Calculstion of Time K takes for Surface Wave to Travel To EMuant Weirs

Design Problam:

The sudden shutoff of the returmn eductors and skimmears in 2 wsiswater plant will produce a surface wave that travels
from the vicinity of the educiar (which depresses the water surface whils running) acroes tha clariier to the sfftuent

weir When the eductor is abruply st down, the water surface near the educior immedistely ralses and this rise In water
surface traveis as a wave to the sffiuent welr, where it discharpes the excess fice to the point where the water surface
across the clarifier is stabilized,

This spreadsheat caiculates the approndmsts Bme that it takes for this wave to reach ithe offfuant weir. This time
is useful to know when trying to minimize the effects of this wave on the plant.

INPUT DATA:
Approximats straight iine distance from retum eductor to ¢losest point on effiuent weir. 3.0
Average Depth of Water in Clarifler; 8.5

Wave Propagation Formula:
(Use the Lagrange celerity equation, which assumes that the height of the wave is amall with relation to the depth)

c =(@y)*0.5

whese ¢ = wave velocity in ips
g = gravitational constant = 32 2 s’
¥ = depth of water in feet

Calcuiated wave velocity based on abave water depth = B = per second
Calcutated time for wave Lo reach effivent werr = (Velocity/Distance) = _ucondu

NOTE  [f the return educiors and skimmer retum rates ara significanty more than 150% of the ADF flow rats,
{very common on small plants) the above described wave can actually fiood the effuent welr and cause
significant soiils loss. If the eductors cannot be modified to reduce their flow rates, a slow closing
solencid valve on the air supply lines o the aduclons and skimmers will significantly reduce the size of the
surface wave and can sffectively eliminate solids loss from this cause. The solenoid valve should be
selected and designed 3o that it takes at least twice the lime caiculated above to ciose, and this ciosing
should be reday driven to occur just bafore biower shut dewn

An altermnativa 1o the solenoxd control system would be to size the effiuent weirs to handle the total flow
produced by the surfaca wave without axcesding normal design weir overfiow rates. This could result
in an efMuant weir thal e about twice as long as would normally be required. but no controls woukd

e necessary o prevent solids loas.

o b o e, iy SRgiieen
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DES.I MEMO

PROJECT : Terrace Park Wastewnter Plant Repemnitting Rolurs Rile increased 1o 307 - Eduninre ON
PN : 9607

By :  G. Jeffery Hines, P.E. Fishame: RSI07TDADFHALXLS

DATE :  Septsmber 13, 1916

SUBJECT :  Analysis of PROPOSED of 3™ Air Lit Pump - Eductor - Chack design at haif ADF

“SCHEMATIC DIAGRAW OF 3" SLUDGE EDUCTOR

Centerline of Dischamge
—— f | l?z'_j_l
H. = 1.50 feat
Water Lavel ¥
‘ o e
Elevation " Hy = 1.20 foet
T N % Submergence 100 Hy
H, +H,
_ _ t
Air Release Poirt ' = 45%
12" Min.

Input Valuen

Averags Datly Flow of Plant
Number of Eductors
Requrad Maxmum Percarmage of ADF tc Be Returned

Requued Minmum Fiow Rete Per Eductor

SCFM ar required at Maximum Flow Raete of 13.8 gpm per diffuss 119 SCFM = 239 8CFM Total
{Make sure Biower Can Provide Thie Volums of A At 0.54 pm minkmum plus ine losses}
{Maie sure Blower Can Provids A Preesurs of 4.33 psi minimum plus ne losses to sliow for unciopping)
NOTES;

1} Most afficient operaton is obtained with submergence betwasn 70% end 85%. There may be other considerations that will diclate
submergance - s8¢ balow.

2)  MuRiple units or a single unit with multiple air releass points is recommended for wide fiow rete varistions.

3 Tha blower must provide sir pressurs graater than Hy plus lins losses.

4) Do NOT dasigh aductor s¢ thet i returms too much flow, aven when the air is throtiled. This b & common probiem on small planty
Oflen. 300% to 500% s retumed, cresting too much hydraulic load on the plant. Reduce eubmergencs end thereby
maxamurn flow rates by raising the alr inlet point.

S} If the fow consdaration notedd in B4 above & HoOT & concem, place the air inlet point at the same slevetion as the diffusen, 5o thet
throtting of ar 10 the eductars is nof neceisary. This will simplify operstion congiierably.

8, Pul a gate valve n tha dischargs ine of the aductor This will sliow the cperslor to saslly unclog the eduitor by dosing off the
vatve and forcing the ax out the BOTTOM of the sductor  Note that this will ONLY work # the blower can produce snough
pressure to overcome the sddional depth and heed ks caused by the plug. I the blowsr can produce the pressure, the oparwtor
may have (0 shud off the flow {0 the diffusers and siummens to accompish thia, but | i contiderably easier then any other
afternatve methed »f unclogging an eductor.

7Y Graph Source Fludyne Comp

e & 0 ., conyliing Sngieert
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Wetwell dimensions = 4* Dia. or 94 gal/fi.
Rate of Rise (Influent Flow) st test beginning = .12° in 2 min = or 5.6 gal/min,

Puomp 1

Test 1 2.64’ drop in 1 min = 248 GPM
Test 1 2,56" drop in | min =~ 241 GPM
Test 3 2.56° drop in 1 min = 241 GPM

Rato of rise between tests = 32’ m 2 tiin = 0 15 gal/min,

Pump 2

Test 1 2.36" dop in 1 mm = 222 GPM
Text 2 2.56' drop in 1 min = 241 GPM
Test 3 2.8" dropin } min =263 GPM

Rate of rise m test end = . 14" in 2 min = or 6.6 gal/min }
Wetwell was allowed to refill with influent cach test to maintain normal purnping level.

Pump I Avg. = 243 GPM + Pump 2 Avg = 242 GPM + Influest flow svg. = 9.1 GPM =
avg pumping rate of 252 GPM.

Richard M. Granizno
Chief Operstor
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MEMO : Continuead

PROJECT . Temrace Park Wastawater Plant Reparmitting
P.N. : 9807

PAGE i Two

Whater above "Lag Pump On" float, below "Alarm” float, water faling, both pumps on.
Water above “Lead Pump On" flost. below "Lag Pumg On* float. water faling, both pumps on.
Watsr sbove "Pumps Off" float, below "Lead Pump On" float, watsr faling, both pumps on,
Water above "Lead Pump On" floa!, batow “Lag Pump On" float, water faling, lead pump on.
Water at ar above "Pumps Off" floal, below “Lead Pump On" flost, water faling, tead pump on.
Water bedow “Pumps Off fioal, both pumps off.

Water above "Lead Pump On" fioat, below "Lag Pump On" float, water rising, both pumps on.
Water above "Pumps OfF" float, below "L.ead Pump On™ float, waier rising, both pumps on.

Water at or above "Pumps Off" float, below "Lead Pump On" float, water rising, lead pumg on.

Both On A I Both On
(] E Alarm

AHEFEOREE =

il. Graphics| Represantation

Both On
_ E Lag On
T Both On Lead On Both On | Lead On |
13 10 8] 3 Lead On

Moo 4 o] | (owos) | mwor] (saror
14
- * 1" * @ Pumps Off

l--;;_—l

akal
¢@ : Bottom of Wel Wel

These water level states are used {0 carculale outliow rates in the Mode! that foows this page. 1ha wvel state
for each calculation Is indiceled In one column of the spreadsheet. This stete information can be used to determine

whether the water level I8 rising of Jaling. and which pump or pumps are running.

de & n o, onkiiing eglapam
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MEMO : Contirued

PROJECT :  Tamace Park Wastewater Plant Repermitting

P.N. : 9607

Number of Pump Cyoles - Lead Pump e | piim

Number af Pamp Cycles - Lag Passp cycie

Total Fump Run Tame for Anadysis Period - Leadt Fumy 1488 i

Total Pump Run Tiens for Analysia Patiod - Lag Pemp 1.0 min

Pump 1 Horsepower 8.0

Pump #2 Horsepower 8.0

Number of Watts Per Horsaepower {Constant) 548.1

Estimated Cost par Khowatt Hour $0.07
Month Opersting Cost for Electrical Power for Pumps 8.4

Notes:

1}  Pumping rates are taken from pump station callbreiion done by H,O Utiities, Inc. on July 206, 1996
2}  Fat levels have beon adjusied 80 Lhat inflow paaks {o the plant gre minimized. This Is done by keeping
the run times on the influent pumps to only sbout one minute.

o & B RC ., comaliing SARNGan
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STATE OF Wisconsin

COUNTY OF Marathon

The foregoing instrumers was acknowledged before me this ___ October 22 1996 by TERRY HOFFER the
Pressdent of AMAND A COMPANY, INCORPORATED, of Wiascomsin, who is penionally known or who has prodweed Wi Drivers Lig. as

Ident. Loy,
¢ £ V-1 A0

Signature of Notwry Bebli eof Wiscons

Heidi L Fleurant
Prin1, type or stamyp Commissioned Name of Notary Public

Peosomally X OR Presented ldentification

Wi Drivers License
Type of ldentification Preseated .

STATE OF ,éeogia
COUNTY OF K /e
. .
The forcgoing instrument was acknowdedged before methis_ O¢ fobor 23 19.9Z . by HAL VERHOVEN as

Trugec and s Secrciary of AMANDA COMPANY, INCORPORATED, of Wisconsn, win is personaliy known or who has produced
F LI as [dentification

Stgrm_‘urr/o!' Notary Public, ;‘ime of y '
z; Commission Expires Sept. 15, 1998

David 5. éi&z:ruis

Pring, type or gamp Commissioned Name of Notary Public

Personally  OR _# Presented ldenlificstion

- &eacqia b.L.
Type of | ion Presented

Thus tnatreemasl preparee? b
AMANDA COMPANY, INCORPORATED, of Wisanrw
310 Bl Soool, Wi Waomes 3440

RETURN TO
AMANDA COMPANY, INCORPORATED, of Wncone i
T Grand Avonac, Wawmas  Wiscoesos 54401



