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PNDI Project Environmental Review Receipt Project Search ID: 20140805462287

authorities.

' Special Concern Species or Resource - Plant or anlmal species classified as rare, ientatively undetermined or
candidate as well as other taxa of conservation concern, significant natural communities, special concem
populations (plants or animals) and unique geolo$ic features.* Sensitive Species - Species ideniified by the jurisdictinal agency as collectible, having economic value, or
being susceptible to decline as a result of visitation.

WHAT TO SEND TO JURISDIGTIONAL AGENGIES

lf proJect Informatlon was requested by one or more of the agencles above, send the following information
to the agency(s) seeking this information (see AGENCY CONTACT INFORMATION).

Check:list of Minimurn Materials to be subrFiited:

,/ StOrueo copy of lhis Project Environmental Revlew Reoeipt
,,/ Project narraUve with a description of the overall project,'tho work to be performed, currerit physlcal

characteristics of the site and acreage to be impacted.
,,/ Project location information (name of USGS Quadrangle, TownshiplMu?icipality, and County)
I USGS 7.S-minute Quadrangle with project boundary clearly indiiated, and quad name on the map

Thq Incluslon of the followlng Informatlon may expedite the revlew process.
Jeb?sic site ptan(particulaily showing tne relationship of the projoct io the physical features su.c.h -?S
wetlands, slreamb, ponds, rcick outciops, etc.)

-Color 
photos keyed to the basic sile plan (i.e. showlng on ths site plan where and in what direction each

photo was tak-en and the date of the photos)
.,/ Information about the presence and location of wetlands In the project area, and how this was determined

(e.9., by a qualified wetlands biologisl), if wetlands are present in the project area, provide project plans showing
lhe location of all project features, as well as wetlands and streams

4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation fiomjurisdiciionalagencies concernlng resolution of potential impaots, be.submitted with
applications for permits requiring PNDI review. For cases where a "Potential lmpact'! to ihreatened and
endangered species has been identified before the application has been submitted to DEP, the application
should not be subrnifted until the impact has been resolvbd. Foi cases where "Potential lmpact" to special
concern species and resources has been identified before the aijplication has been submifted, the application
shottld bb submitted to DEP along with the PNDI receipt. The PNDI Receipt should also be submitted to the
appropriate agency according to directions on the PNDI Receipt- DEP and the jurisdictional agency will work
together to resolve the potential impaci(s). See the DEP PNDI policy at h-t!B:/./www.naturalheritage.state.oa.us.
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PNDI Project Environmental Review Receipt Project Search ID: 201408A5462287

5. ADDITIONAL INFORMATION
The PNDI environmental roview website is a preliminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the best available information regarding
lhe conservation status of the species, state juriqdictional agency staff give the proposed statuses at least the
sarne consideration as the cunent legalstatus. lf surveys or further Information reveal that a threatened and
endangered and/orspecial concern species and resources exlst ln your project area, contact the dpproprlate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Toolonly contains information about species occurrences that have
actually beon reported to the PNHP.

6. AGENCY CONTAGT INFORMATION

PA Department.of Conservation and
Natural Resgurces
Bureau of Forestry, Ecological Services Seclion
400 Market Street, PO Box 8552. Harrisburg, PA.
17105€552
Faix:(717)772-0271

PA Fish and Boat Commission
Division of Environrnental Services

U.S. Fish and Wildlife Service
Endangered Species Section
315 South Allen Street, Suite 322, State College, PA.
168014851
NO Faxes Please.

PA Game Gommission
Bureau oJ Wildlife Habltat Management

450 Robinson Lane, Bellefonte, P4.16823-7437 Divislon of Environmental Planning and Habitat Protection
NO Faxes Please 2001 Elmerton Avenuo, Hanisburg, PA. 17110-9797

Fax:(717)787-6957

7. PROJECT CONTACT INFORMATION

frf3pg; !4ru.u:* G. &.BSod - -.-..- .-.... - ---
Company/Business Name: E{.$eyq-rrrs\}a. rr{c- ,. - .
Address: stri c.+e^pgefrrs_ rL-^, PD. - ,___ . _. ..-.___

Citv. State. Zlo: pr'r'nrD,-nrd-d P.+ Id2-of
Phone:( vit t

8. GERTIFICATION
I certify that ALL of the project informaUon contalned in this receipt (including project location, project
slze/configuraflon, project type, answers to questions) is true, accurate And comptetd. ln addition, if the project
type, locAtion, size or configuratioh changes, or if the answers to any questions that were asked during lhis
online review change, I agree to re-do thr! onf ine envlronmental revieW.

Em

4ol,q
dale
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PNDI Project Environmental Review Receipt Project Sealch ID: 20I40805462259

( 1. PROJECT INFORMATION
Project Name: Duquesne WWTP Force Main
Date of review: 815120141:04:51 PM
Project Category: Waste Transfer, Treatment, and Disposal,Liquid waste/Effluent,Sewer
line (new - construction in new location)
Project Length: 17 324.4 feet
County: Allegheny Township/Municipality: Duquesne,West Mifflin,Mckeesport
Quadrangle Narne: BR.ADDOCK - ZIP Code: 15122,15132,15110,15034
Decimal Degrees: 40.377006 N, -79,861623 W
Degrees :40o 22'37.2" N. -79o 51' 41.8" W

2. SEARCH RESULT$
Agency Results Response

(

PA Game Commission No Known lmpact No Further Review Required

PA Department of Conservation No Known lmpact
and Natural Resources

No Further Review Required

PA Fish and Boat Commission No Known lmpact No Further Review Required

U.S. Fish and Wildlife Service No Known lmpact No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or spocial concern species and resources within lhe project area.
Therefore, based on the information you provided, no further coordination is required with the jurisdictional

agencies. This response does not reflect potential agency concerns regarding impacts to other ecological
resources, such as wellands.

(
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PNDI Project Environmental Review Receipt Project Sealch ID: 20140805462259

3. AGENCY COMMENTS
Regardless of whethera DEP permit is necessary for this proposed project, any potential irnpacts to threatened
and endangered species andlor special concern species and resources must be re5olved with the appropriate
jurisdictional agency. ln some cases, a permit or authorization from the jurisdictional iagency may be needed if
adverse impacts to lhese species and habitats cannot be avoided.

These agency determinations and responses are vatid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any rosponses to questions that were generated during this search. lf any of the
following change: 1) project location, 2) project slze or conflguration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not vdlid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool ls a prlmary screenlng tool, and a desktop review may reveal more or fewer impacts than what ls listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipi prior to consultation wtth the agencies.

PA Game Gommission
RESPONSE: No lmpact is anticipated to threatened and endangered species andlor special concern
species and resources.

PA Department of Gonservatioh and Natural Resource$
RESPONSE: tto lmpact is anticipated to threatened and endangered species and/or special concern
species and resources

PA Fish and Boat Gommission
RESPONSE: ruo Impact is anticipated to threatened and endangered species andlor special concern
species and fesources.

U.S. Fish and Wildlife $ervice
RESPONSE: tlo impacts to fedirally listed or proposed species are anticipated. Therefore, no further
consultationlcoordinatlon under lhe Endangered Species Act (87 Slat. 884, as amended; 16 U.S.C. 1531 ef seg.
is required. Because no take of federally listed species ls anticipated, none is authorized. This response does not
reflect potentlal Fish and Wildlife Service concerns underthe Fish and Wildlife Coordination Act or other
authorities.

4. DEP INFORMATION
The Pa Depdrtmeht of Environmental Protsction (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning regolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential lmpac}'to threatened and
endangered gpecies has been identified before lhe application has been submitted to DEP, the application
should not be submltted until the impact has been resolved. For cases where "Potential lmpact" to special
Concern species.dnd resources has boen identified before the application has bblon submitted, the application
should be submltted to DEP along with the PNDI receipt. The PNDI Receipt should also be submitted to the
appropriate agency acgording !o directions p.n the PNDI Receipt. DEP and the jurisQictional egency will work
togelher to resolve lhe potential lmpact(s), See the DEP PNDI policy at hftp://www.naturalheritag-e;statb.pa.us.
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PNDI Project Environmental Review Receipt Project Search ID: 20140805462259

5. ADDITIONAL INFORMATION
The PNDI environmenlal revlew website is a preliminary screening tool, There are often delays in updating
specles status classifications. Because lhe proposed status represents the best available information regarding
the conservation status of the species, state jurisdictional agency staff give the proposed staluses at least the
same.consideration as the current legal status. lf surveys or further lnformation reveal ihat a threatened and
endangered and/or speclal concern species and resources exist in your project area, contacl th6 appropriate
jurisdictional agency/agencies irnmediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please soe the species lists by
county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occunences that have
aclually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and U.S. Fish and Wildlife Service
Natural Resources Endangered Species Section

Bureau of Forestry, Ecological Servlces Section 315 Sottth Allen Street, Suite 322, State College, PA'

400 Market Streei, PO Box 8552, Hairisburg, PA. 16€014851

1710S-BSS2 NO Faxes Please.

Fax(717) 772-0271

PA Fish and Boat Gommission
Divlsion of Environmental Services

PA Game Commission
Bureau of Wildlife. Habilat Management

(
450 Robinson Lane, Bellefonte, PA. 16823-7437 Division of Environmental Planning and Habitat Protection
NO Faxes Pleas'e 2001 Elmdrton Avsnus, Harisburg, PA. 17110-9797

Fax:{717) 787 -6957

7. PROJECT CONTAGT INFORMATION

Namg, ('^r.i -o- C; 6r,qs"
company/BusinessNamei E+r{ Fed<,ycr:f,.}, rxL. -
Address: rr ? 1 rA^poG\Ls Fv* pa

City, State, Zipl l,-rr-cr3-O-+r< Pn l f2o5 *-
ffrone:( vrz')
Email. ,. .sl,'x r". 6 u

8. CERTIFIGATION
t certiff that ALL of the project information contained in this receipt (including project locatioh, pioject
size/configuration, project type, anSwers to questions) is true, accurate and compleb. In addition, if the project

type, location, size or cbnfiguralion changes, or if the answers to any questions that were asked during thls
onfln'e revlew chgnge. ! agxe lo r*do the online envlronmental review.

_ G F" lA//- ?/>/,v
applicant/project proponent signature dale
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PNDI Project Environmental Review Receipt Project Search ID: 20140805462298

1. PROJECT INFORMATION
Project Name: Dravosburg WWTP
Date of review: 81512014 2:09:21 PM
Project Category: Waste Transfer, Treatment, and Disposal,Liquid
waste/Effluent,Wastewater treatment plant (construction, expansion or modification)
Project Area: 1.2 acres
County: Allegheny TownshipiMunicipal ity: Dravosburg
Quadrangle Name: GLASSPORT - ZIP Code: 15034
Decirnal Degrees:40.349375 N, -79.885361 W
Degrees M 57.9" N. -',

2. SEARCH RESULTS
Agency Results Response

(

PA Game Commission No Known Impact No Further Review Required

PA Department of Conservation No Known lmpact
and Natural Resources

No Further Review Required

PA Fish and Boat Commission No Known lmpact No Further Review Required

U.S. Fish and Wildlife Service No Known lmpact No Further Review Required

As summarized above, Pennsylvania Natural Diversity lnventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or special concem species and resources within the project area.
Therefore, based on the information you provided, no further coordination is required with lhe jurisdictional
agencies. This response does not reflect potential agency concems regarding impacts to other ecological
resources, such as wetlands.

(
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PNDI Project Environmental Review Receipt Project Search ID: 20I40805467298

3. AGENCY COMMENTS
Regardless of whether a DEP permit is necessary for this proposed project, any potentiat impacts to threatened
and endangered species and/or special con@rn species and resources rnust be resolved with the appropriate
jurisdictional agency. ln some cases, a permit or authorlzalion from the Jurisdictional agency may be needed if
advefse impacts to thesb species and habitats cannot be avoided.

These agency determinations and responses are valld for two years (from the date of tho review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generaled during this search. lf any of lhe
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online revlew, thd results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to lhe jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer lmpacts than what is listed
on this PNDI receipt. The jursidictional agencies strongty advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Gommission
RESPONSE: tlo lmpact is anticipated to ihreatened and endangered species and/or special concern
species and resources.

PA Depadment of Gonservation and Natural Resources
RESPONSE: ruo lmpact is anticipated to threatened and endangered species and/or spocial concern
species and resources.

PA Fish and Boat Gommission
RESPONSE: ttto lmpact is anticipated to threatened and andangered species and/or special concern
specles and resources.

U.S. Fish and Wildlife Service
RESPONSE: no impacts to fe4pr.allv listed or proposed species are aniicipated. Therefore, no further
consultation/coordlnation under the Endangered Species Act (87 Stat. 884, as amended; 16 U,S.C. 1531 et seq.
is required. Because no take qf federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wldlife Servlce concerns under the Fish and Wildllfe Coordination Act or other
authorities.

4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a.signed copy of lhis receipt, along with any
required documentation from JurisdictionAl agencies concerning resolution of potential impacts, be submitted with
applicatlons fgr permits reguiring PNDI review. For cases where q, "Polential lmpact" to threatened and
endangered specles has been ldentiflbd before the application has been submltted to DEP, the application
should nol be submitted unlil the impact has been resolved. For cases where "Potential lmpact" to special
concern'species and resources has been identiJled before the appllcation h'as been submifted, the application
should be submltted tq DEP along with the PNDI receipt, Thd PNIDI Recgipt should also be submitted lo the
qppropriqte agency accgrdirlg to direciions on the PNDI Receipi, DEP and the jurisdictional agency will work
togetherto resolvelhe potential lmpact(s). See the DEP PNDI policy at h-tlp:#Www.ngturalheritaqe.state.pa.us.
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PNDI Project Environmental Review Receipt Project Search ID: 20140805462298

( 5. ADDITIONAL INFORMATION
The PNDI envlronmental review website is a pretiminary screening tool. There are often ddlays in updating
species status classifications. Because the proposed status represents the best avallable information regarding
the conservation status of the specles, state jurisdictlonal agency staff give the proposed statuses at least the
same consideration as the current legal status. lf surveys or further information reveal that a threatened and
endangered and/orspecial concern species and resources exlst in your projecl area, contact the appropriate

iurisdictional agency/agencles immediately to identify and iesolve any impacts.

For a list of species known to occur in tha county where your pmject is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) horne page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occuffenoes that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conseruation and U.S. Fish and Wildlife Service
Natural Resources Endangered Species Section

Bureau of Forestry, EcologicalServices Sec{ion 315- Soulh Allen Skeet, Suite 322, State College, PA.

400 MarketStreet, PO Box 8552, Hanisburg, p4. 168014851

1210S-SSS2 NO Faxes Please.

Fax:(717)772-0271

PA, Fish and BoAt Commission PA Game Commission
Division of Environmental Seruices Bureau of Wiidlife Habitat Management

(' 450 Robinson Lane, Bollefonte, PA. 16823-7437 Division of Environmental Planning and Habitat Protection

t NO FaxeS Please 2001 Elmerton Avenue, Harrisburg, PA. 17110-9797
Fax:(717) 787-6957

7. PROJECT CONTACT INFORMATION

Name: Sqrr..e;gu &, ?zr Dirc.r
Company/Business Name: k-.-r.t r">F.-.r.'lbras r Ft,
Address: 5l?3 c,+,qprr.:r..f ,tr.rv. p-b. __ .
City, State, Zip: t5.*"Sir"@r.{.: lA /tz,.r'
Phone:LYtz,) Y6.;i-o tl () Fax( tt:rz ) \1t"t.?Ylq

8. CERTIFIGATION
I certify that ALL of the project information conlained in this receipt (including project location, project

size/conflguratlon, projecttype, answers to questions) is lrue, accurate and complete. In addition, if the project
gpe, location, size or confiQuralion changes, or if the answers to any questions that were asked during this
onllne review change, I agree to re-do the online environmental review.

1l-fq
'date

(
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PNDI Project Environmental Review Receipt Project Sealch ID: 20 140805462297

( 1. PROJEGT INFORMATION
Project Name: Dravosburg WWTP Force Main
Date of review: 81512414 2:07:18 PM
Project Category: Waste Transfer, Treatment, and Disposal,Liquid wastelEffluent,Sewer
line (new - construction ln new location)
Project Length: M24.7 feet
County: Allegheny Township/Municipality: Dravosburg, Mckeesport
Quadrangle Name: MC KEESPORT - ZIP Code: 15132,15034
Decimal Degrees:40.350534 N, -79.882403 W
Degrees Mj 400 21',1.9" N. -79'52' 56.7" W

2. SEARCH RESULTS

(
:r. \::-

,..ii ,1.- lt

?.ri : .:l'_i r:' Y':

PA Game Commission
Results Res
No Known lmpact No Further Review Reouired

PA Department of Conservation No Known lmpact
and Natural Resources

No Further Review Required

PA Fish and Boat Commission No Known lmpact No Further Review Required

U.S. Fish and Wildlife Seryice No Known lmpact No Further Review Required

As sumrnarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangored species and/or special concern species and resources within the project area.
Therefore, based on the Information you provided, no further coordination is required with the jurisdictional

agencies. This response does not reflect potential agency concerns regarding impacts to other ecological
resources. such as wetlands.
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PNDI Project Environmental Review Receipt Project Search ID: 20140805462297

3. AGENCY COMIVIENTS
Regardless of whether a DEP permil is. necessary for this proposed prgject, any potential impacts to threatened
and endangered species and/or speclal concern species and resources must be resolved with the hppropriate
jurisdictional agency. In sbme cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to lhese spbcies and habitats cannot be avoided,

These agency deterrninations and responses are valid for two years (tsom the date of the review), end are
based on the proJect informatign that was provlded, including tho €xact project location; the project type,
description, and features; and any responses io questions that were generated durtng this search, lf any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not vatid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictionalagencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewlr hpacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conduc{ing survoys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Gommission
RESPONSE: t'to lmpact is anticlpated to threatened and endangered species and/or special concern
specles and resources,

PA Department of Conservation and Natural Resources
RESPONSE: No lmpact is anticlpated to lhreatened and endangered specles ahd/or special concern
species and reSources.

PA Fish and Boat Gommission
RESPONSE: No lmpact is anticipated to threatened and endangered species and/or special concem
species and resources.

U.S. Fish and Wildlife Service
RE$PON$E: trto impacts to fedemfjv listed of proposed specles are anticipated. Therefoie, no further
oonsultatlon/co.ordinatlon underlhe Endangered Specigs Act (87 Stat. 884, as amended; 16 U.S.C..1531 ef seq.
is required. Because no take Of federally listed species is anticlpated, none is authorized. This response does not
reflect polential Fish and Wldlife Service concerns under the Fish and Witdlife Coordination Act or other
authorlties.

4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a signed bopy of thls receipt, along with any
required dogumentafion from jurisdictionalagencies concerning resolution of ilotential impacts, be submitted with
applfcations for permits requiring PNDI review. For cases where a "Potential lmpact" to threatened and
endangered specles has been identified before the application has been submitted to DEP, the application
should not be submltted untll the impact has been resotved. For cases where "Potential lmpacti to special
concern species and rescjurces has been ldentified b6fore the applicailon has bebn Submltted, the application
bhould be submlfted'to DEP along with the PNDI reqeipt, The PNDI Receipt should blso be submitted to the
appropriate agency according to directions oh the PNDI Receipt. DEP an.d the jurisdictional agency will work
together to resolve the pqtential 

f mpact(s). See the DEP PNDI policy at hltp://Www.natUralhgfitqge,-qlate.pa.us-
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PNDI Project'Environrnental Review Receipt Project Search ID: 20140805462297

5. ADDITIONAL INFORMATION
The PNDI environmental review webslte is a preliminary screening tool. There are oflen delays in updating
species status classifications. Because. the proposed status represents the best available information regarding
the conservation status of the species, state Jurisdictional agency staff give the proposed statuses at least the
same consideration as the curent legal status. lf surveys or further Inbrmatlon reveal that a threatened and
endangered and/or speclal concern species and resources exlst in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists Oy

county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool onfy contains lnformation about species occurences that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and U.S. Fish and Wildlife Service
..NatUral ResoUrces Endangerdd Specles Section

Bureau of Forostry, Ecological Services Section 315 Sg.ulh Allen Street, Suite 322, State Collsge, PA.

400 Markdt Street, Po Boi 8552, Harrisburg, PA. 168014851

1710S-SSS2 NO Faxes Please.

Fax:(717) 772-0271

PA Fish and Boat Commission
Division of Environmental Services

PA Game Gommission
Bureau of Wildlife Habitat Management

\
450 Robinson Lane, Bellefonte, PA. 16823-7437 Divlsion of Envlronmental Planning and Habitat Protection
NO Faies Ple6se 2001 Elmerton AVenue, Harrisburg, PA, 17110-9797

Fax:(717) 787-6957

7. PROJECT CONTACT INFORMATION

Ndffiel S*w'vr'f- fr. CrrBg.r^.J - ,, ,.,

Company/Business Namei u.r-t<-r*\r-l .re1*.dl-l ,t.{c , ,,, , -,
Address: ct ? 1 C Ah ot! L\-r-J fArd ao
City, State, Zip: o,r'rsn.ri>c.rl . ;>n lSlg f -
Phona:( t{'t-) elq, -,_t,o Fax:("t,* ) VSrt-crqzl

EIA 2^c-ilc+

8, GERTIFIGATION
I certify that ALL of the project informalion contalned in this receipt (including project location, project
size/configuration, project typ-e, answers to questions) is true, accurate and complete. In addltion, if the project
type, location, size or configuration changes, or if the answers to any questions that were asked during lhis
online review change, lagree to re-do the online environmental review.

,, G E( .tl,/,t
appllcanUplioj€ct proponentEignature date

(
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PNDI Project Envirorunental Review Receipt Project Search ID: 20140805462281

1. PROJECT INFORMATION
Project Name: McKeesport WWTP
Dateof review: 8//5120141:45:21 PM
Project Category: Waste Transfer, Treatment, and Disposal,Liquid
waste/Effluent,Wastewater treatment plant (construction, expansion or modification)
Project Area: 8.8 acres
County: Allegheny Township/Municipality: Mckeesport
Quadrangle Name: MC KEESPORT - ZIP Code: 15132
Decimal Degrees: 40.353911 N, -79.873916 W
Degrees Seconds: 40" 21'14.1" N. -79o 1'W

2. SEARCH RESULTS
Agency Results Response

( a-,\7.
Yi

r t, 'r:
'.s' r;

PA Game Cornmission No Known lmpact No Further Review Required

PA Department of Conservation No Known lmpact No Further Review Required
and Natural Resources
PA Fish and Boat Commission No Known lmoact No Further Review Required

U.S. Fish and Wildlife Service No Known lmpact No Further Review Required

As summarized above, Pennsylvania Natural Diversity lnventory (PNDI) records indicate no known impacts to
lhreatened and endangered species and/or special concem species and resources within the project area.
Therefore, based on the information you provided, no further coordination is required with the jurisdictional

agencies, This response does not reflect potentlal agency concerns regarding impacts to other ecological
resources. such as wetlands.
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PNDI Project Environmental Review Receipt Project Search ID: 20140805462281

3. AGENCY COMMENTS
Regardless of whether a DEP permit is necessary for this proposed piojec!, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations.and responses are valid for two years (from the date of the reviev), and are
based on the project information that was provided, lncluding the exact proJect location; the proJect type,
descriplion, and features: and any responses to questions that were generated during this search. lf any of the
following change: 1) project location, 2) project size or configuration, 3) proJect type, or 4) responses to the
questions that were asked during the online reviow. lhs results of this revlew are not valid, and the review must
be searched agaln via the PNDI Environmental Review Tool and resubmilted to the jurisdlctional agencies. The
PND|tool is a primary sc'reening tool, and a deskiop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advlse agalnst conducting surueys fot the species
listed on the recelpt prior to consultation with the agencies.

PA Game Gommission
RESPONSE: t',to lmpact is anticipated to threatened and endangered species and/or specialconcern
species and resources,

PA Department of Gonseruation and Natural Resources
RESPONSE: trto tmpact is anticipated to threatened and endangered species and/or specialconcern
species and resources.

PA Fish and Boat Gommission
RESPONSE: No lmpact is anticipated to threatened and endangered species and/or special concern
species and resources.

U.S. Fish and Wildlife Service
RESPONSE: trlo impacts to feC"greJy iisted or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered $pecies Act (87 Stat, 884, as amendedi 16 U,S.C. i 531 ef seg.
is required. Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under ihe Fish and Wildlife Coordinatlon Act or other
authorities.

4. DEP INFORMATION
The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documbntation from jurisdictional agencies concerning resolution of potential impacts, be submitted wlth
applications for permits requiring PNDI review. For casos whgre a "Potential lmpacl" to threatened and.

endangqred species has been identifled before the application has been submitted to DEP, the application
shouid not be submitted until the impact has been resolved. For cases where "Potential lmpact" to special
concern species and resources has been identified before tha application has been submitted, the application
should be submitted to DEP alonQ with the PNDI recelpt. The PNDI Receipl should also be submitted to the
appropriate agen0y according to directions on the PNDI Receipt. DEP and the jurisdictional agency will wqrk
together lo iesolve lhe potenti6l impagt(q). Sge the DEP PNDI policy at htto://www.nalWalheritago.State,pa.us.

(
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PNDI Project Environmental Review Receipt Project Search ID: 20140805462281

5. ADDITIONAL INFORMATION
The PNDI environmental review website is a prellminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the bost avaitable information regarding
lhe conseruatlon status of the spacies, state jurisdictional agency staff give lho proposed statuses at least the
same conslderation as the current legal status. lf surveys or further information reveal that a threatened and
endangered andior special concern species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immedlately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by
gognty found on the PA Natural Horitage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Envlronmental Revlew Tool only contains information about species occurrences that have
actually been reported to the PNHP.

6. AGENCY GONTAGT INFORIVIATION

PA Department of Gonseruation and
Natural Resources
Bureau of Forestry, Ecological Services Section 315 South Allen Street, Suite 322, State College, PA.

400 Market Street, PO Box 8552, Harrisburg, p4. '16801-4851

17105€552
Fax:(717) 772-0271

PA. Fish and Boat Commis"sion
Division of Environme ntal Services

U.S. Fish and Wildlife $ervice
Endangered Spbcies Section

NO Faxes Please.

PA Game Cornmlssion
Bureau of Wlldlife Habitat Management

450 Robinson Lane, Bellefonle, PA.16823-7437 Division of Environmentral Planning and Habitat Protection
NO Faxes Please 2001 Elmerton AVenue, Harrisburg, PA. 17110-9797

Fax:(717) 787 -6957

7. PROJECT CONTACT INFORMATION

Name: S+r.,€r- 11 . C.zrl5saN
COmOanV/BUSineSSName: Lr_r{C.Nr-rrcr:LB r!{C_
Address: 9i z: c(lr-{l,SdzLt ei$ FLt:.

8. CERTIFICATION
t certi$ that ALL of the project lnformation contained ln this receipt (including project location, project
size/conliguration, proJect type, answers to questions) is true, accurate and complete. In addition, il the project
type, location, slze or configuratlon changes, or if the answers to any questions that were asked during this
online review change, I alree lg re-do the online environmental review.

q/-/,t
o"r"

City,.State, Zip. P.<.rs rs,..9+r.1 ,

Phone;( vrr) \atq'azr& e*i.> Fax:(,yrz ) tlq-J r*,/,2 c

signature
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( No response has been received from the PHMC to date. The PHMC response will be included in the
final submlssion of the Act 537 Plan.
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August 28,2014
Ref. No, 220-53

Pennsylvania Hlstorical and Museum Commission
State Historic Preservatlon Office
400 North Street
Commonweatth Keystone Building, 2nd Floor
Harrisburg, PA 1 71 20-0093

CERTIFIED RETURN RECEIPT

To Whom lt May Concern:

MunicipalAuthority of the City of McKeesport
Allegheny County, Pennsytvania

Act 537 Sewage Facilities Plan Update - City of Duquesne and Borough of Dravosburg

On behalf of the Municipal Authority of the City of McKeesport TMACM), KLH Engineers, Inc. is
providing this correspondence to fulfill the requirements of historical and archaeological
resource protection under P.C,S. 37, Section 507 relating to cooperation by public officials with
the Pennsylvania Historical and Museum Commission (PHMC). This is being done in an effort
to complete the planning required as part of the Act 537 Sewage Facilities Plan Update to
evaluate proposed wastewater treatment plant (WWTP) and combined sewer system (CSS)
upgrades in the City of Duquesne and the Borough of Dravosburg. The Plan Update was
developed to serve as the governing Act 537 Sewage Facilities Plan for the Gity of Duquesne
and Borough of Dravoslurg, whose conveyance systems and treatment facilities are now
oWned and operated by the MACM.

The Tollowing alternatives were recommended for the City of Duquesne qnd thq Borough of
Drdvosburg:

cjtv of Du{ues-ne

In the Duquesne system, two sections ol the CSS in the planning area lack capacity to convey
the 1O-yeai, 24-hour design storrn, causing manho.le overflows. ln addition, the WWTP.lacks
treatment capacity to process peak wet weather flows. ll was determined that CSS upgrades
are required to convey the 1O-year,Z4-hour design storm florv (without manhole overflows)
whilo maintairiing greater than 85% capture of all combined flow during a typical year.

Detailed evaluation of the proposed alteinatives led to the recommendation of gontinued
opelation of existing processes and construction of new combined sewer overflow (CSO)
bypass treatment facilitles. The existing WWTP ls in good operating condition with adequate
capacity for d.1'y weather flows. This alternative utilizes the existing WWTP up to peak flows of
2.5 MGD. Peak flows abovq 2.5 tvlcD will receive GSO bypass treatment. This alternative
includes construction of new headworks facilities, influent pump sta.tion, and CSO bypass
treatmeht facilities, aS rvell as the instaltation of new clarifier equipment to maximize efficiency.
Addilionally, this alternaiive includes CSS upgrades required to convdy the 10:year, 24-hbuq
deSign storm to the WWTP including two gravity relief sewers tofaling 1,025 lineal feet,

SlTl Compbells Run Rogd Pitfsburgh, PA 15205 Phono: 412.49d.05'10 Fox:4'12,494.0426 info@klhengine'ers.corn

(

www.klhengineets.com



/' Pennsylvania Historicaland Museum Commission
(. State Historic Preservation Office

August 28, 2014
-page two-

The following items are included in the project proposed for the City of Duquesne:

. CSS upgrades

. New automatic bar screen and by-pass channel with static screen

: il# LTliffifB:nlll:ll:l ffi,','ix;fa ve vau,,
. New pump flow meter
o Site gravity and force main piping

: i ;l'""rt'l' llffi'l?'rli,.':T;'ll,., e n t to m axi m i ze ern c i e n cy

Borouqh of Dravosburq

In Dravosburg, it was determined that no CSS upgrades are required to convey the 10-year, 24-
hour design storm flow while maintaining gr:eater than 85% capture of all combined flow during a

, typical'year, given a free discharge at the WWTP pump station. The Borough of Dravosburg
WWTP, however, does not have capacity to processes peak wet weather flows. Detailed
evaluation of the proposed alternatives led to the recommendation to pump flolv to the

r , McKeesport WWTP and convert the existing Dravosburg WWTP to peak flow.storage. This
( alternative includes construction of a new raw sewage pump station to convey all floW up to 1.0\- MGD to the McKeesport WWI-P. All flow above 1,0 MGD will be pumped by separate storm

pumps an.d stored in the existing Dravosburg WWTP Aeration basins. The following items are
included in the project proposed for the Borough of Dr.avosburg:

il::'[a'[cscreen

. Force main piping to the MACM WWTP

. Retroflt existing aeration basins to serve as peak flow storage
New diffusers in the peak ftow'storage basins

Attached to this correspondence are the following documents:

n PHMC Project Review Form

' USGS 7.S-rninute Quadrangle Map showing planning area delineation
r Prelirninary, conceptual layout of the proposed prgjects

I r2o-s] PHuc-snc-dr-0.23.r,1
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All appropriate permits will be obtained before any construction activities, and the project will
meet all local, county, state and federal regulations regarding wetlands, prime agricultural areas,
erosion and sedimentation pollution control, stormwater management and all other applicable
requirements. No impacts on historical and archaeological resources are expected as a result
of these projects. Please feel free to contact our office if you have any questions or concerns.

Sincerely,

KLH ENGINEERS, INC.

A--("&*
Samuel R. Gibson, E.l.T.

Enclosure

\

( zzo-s3 Pn\rc-sRc-dr-8-?s.t{
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PROJECT REVIEW FORM
Request to Initiate SHPO Consultation on

State and Federal Undertakings

d';r'afftiift?ilriii"'iit'ftjhivilil,;lti:t!$ii3r*tl'ti,v'if*iilltlitfi.,,ti-lmiliirfit*iiri,,iii*i*;iil r;i;,;iiriii:-r'.';'i

)i':1.

w
Pcnnrvlnnir
Hi;roiicrl &
Gmmision

Name Bryan M. Churilla, P.E.

Cornpany KLH Engineers, Inc.

Street/P.6. Box 5173 Campbells Run Road

Phone (412) 494_0510

Fax g12l494-0426

Email bchutilla@klhengineers.corn

Thls proJect ls located on;
ff rederalproperty fi state property fl Municipalproperty f,llrtrrte property

list all Federal and

State agencles and
protrams
(funding, permits,

licenses) involved
in this nroiect

Construction l/ | oemolition ly' | Retrauititation

' Total acres of earth disturbance: 1.34

Are there anv buildines or structures withln the project area? Oyqt O flo Abproximate age:

This pro.iect involves properties listed in or eligible for
llsting in the Natiorral Register of Historic Places, oi

ignated as historic by a local

Name of historic
property or historic
districts

:'..' .'il', 
' ' '

Please print.and rirall completed.form and '

all attachments to:

PHMC ' ',. .'. ' :

State Historic Preiervatign Office

400 North 5t,
Commonwealth Keyitone Building, 2nu Floor

Harrisburg, PA 17120-0093

Map - 7.5' U5G5 quad showing project boundary and Area of Potenrial tffect

Description/Scope - Descrlbe the project inctuding any ground disturbance

Site Plans/Drawings - lndicate the location and age, if knorvn, of all buitding5
in the orolect area

Photographs -Atlach prints or digltal photographs showing the project sitg
ofall buildinci and structuresimaees of all buildincs and struclures keved to a site
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User Cost

Exislinq RatdStructure and Revenue

F..Ht

Fee
usAge
Eate

Free
Usage

Estimated
Usage

MOntnty
Cost

Yearlll
Gost

NQ.
Gustomers,

Yeafly,
Revdniie

esDort $ 30.00 12 2.000 5,055 $ 67.58 810.99 7,564 6.134.300.00
f ribuiarv mu nicl oalities $ $ 7.9s 0 4.432 $ 35.23 4n_77 11.779 $ 4.979.800.00
Duquesne I $ 25-l 7.95 2.000 4,574 45,46 545.55 2.024 s 1.104.200.00

Dravcisburo 25.00 9.75 2.000 4.500 s0.35 $ 604.22 &40 386.700.00
Elizabeth Surcharge $ 1,400,000.00

22,OO7 14,005,0O0

Additional Proiect Costs

City of Duquesne Proiect Costs
Borough of Dravosburg Project Costs

Total ProJec't Costs

Assume PennVEST Gap Rate =
Loan Term = years

Annualized Debt Service

Year 2014 Budget =
Additional O&M per Year =

Total Requlred Yeatly Revenue =

4
50,000

7
$

1



Proiected Rate Structure

FIAt
FeB

usage
Rate

Free
Usage

Estimated
Usage

Monthly
Cost

Yearly
Qost

No.
Customers

Yearry
Reivenue

McKppsport $ 30.00 $ 12.30 2.000 5.055 $ 67.58 810.99 7,5U 6,134,300.00
f ribuhrrr muliicl balities $ $ &50 0 4.432 $ 37.67 452.02 11.779 5.324.314.47

ne s 30-oo $ 13.50 2.000 4-574 &1.75 z/6.98 2,O24 $ 1.572.602.26
Didvosburc $ 30.00 $ 13.s0 2.000 4,600 65.10 $ 781.23 arc $ 499,984.62
Elizabbth:Sureharge s 1.400.000.00

22,OO7 $ 14.931.201

Total Required Yearly Revenue =

Yearly Surplus / Deficit

Yearly Project Cost plus O&M

Yearly Surplus / Deficit

$urnrnafy of Rate Increase

Flat
.lng.reas-e

usage
lnerease

Free
Usag_e

Esilmat€d
Usaqe

Montnly
lncrease

veaRy
lncrease

NO.
Cuslgmgfs

Yea'ily Rdvetiiie
lndrease. '

)sDon $ $ 2.000 5.055 s 7,564
ributaw muEiaipalltles ,$' 055 0 4,432 s 2.44 $ 29.25 11.779 $ 344,514.47

5.00 $ 555 2,000 4.574 19.29 $ 231.42 2,024 468.402.26

)ravosb-rrr3l 5.00 s 3.75 2.000 4.600 14.75 s 12.01 640 $ 113,284.62

!lizabeth Surbhdroe $
n,oo7 I $ 926,201
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March 11, 2008
Ref. No. 220-33

Municipal Authority of the City of McKeesport
Attention: Mr. Joseph E. Rost, Executive Director
100 Atlantic Avenue
McKeesport, PA 15132

Dear Mr. Rost:

Municipal Authority of the City of McKeesport
Act 537 Projects: Feasibility and Preliminary Design Report

Report Transmittal

Enclosed please find three (3) copies of the referenced report, for distribution to you, Mr. Majzer
and Mr. Harkins. The report which evaluated the feasibility of the projects identified and
recommended by the Act 537 Plan will be utilized as the basis for the detail design which is
currently commencing at our McKeesport office.

As you ulre aware, we have scheduled our first detailed design progress meeting on Tuesday,
March 18, 2008 at 10:00am. KLH proposes this meeting take place at our offrce with subsequent
site visits as warranted.

Furthermore, we request that you review the enclosed document prior to this meeting if possible.
Provided you and your stalf concur with the findings, KLH will submit the report to the PADEP,
with a request for a Preliminary Engineering Conference with the Department to fulfiII the
guidelines of Part [I, Section 8 of the PADEP Domestic Wastewater Facilities Manual. It is our
hope that upon review of the report, the Department will waive the requirement of this meeting,
which is dictated by the water quality management staff.

Should you have any questions regarding this letter, the attached report or require additional
information prior to our meeting, please do not hesitate to call.

Sincerely,

KLH Engineers,Inc.

S. Greenberg, KLH Engineers, Inc.
M. Majzer, MACM
A. Harkins. MACM
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Municipal Authority of the Gity of McKeesport
Act 537 Projects: Feasibility and Preliminary Design Report

March 2008

1.0 INTRODUCTION

1,1 BACKGROUND

The Municipal Authonty of the City of McKeesport (MACM) and its multi-municipal service
area initiated an Act 537 Sewage Facilities Study to identi-fy the technical and institutional state

of the wastewater infrastrucfure in the service area, and provide alternatives and
recommendations based on existing and future physical and regulatory conditions. The Study
and resulting report was completed and formally adopted by 

"Il 
involved parties in November

2005 and approved by the Pennsylvania Deparhnent of Environmental Protection (PADEP) on

Juty20,2007.

The study and Plan report addressed and evaluated options with respect to the existing and

required wastewater infrastructure for the following issues:

The analysis presmted in the Act 537 Plan identified that:

capacity to respectively convey and treat average dry weather flow from the existing
and proposed service areas. Future projected average daily flows at the WWTP are

estimated tobe 70.177 Million Gallons per Day (MGD).

expanded MACM serwice area during a2-year 24-hour storm would be approximately
42.5 MGD.

capacity of the interceptor systems, pumping stations and heatment facility.

Lr order to comply with the PADEP & the United States Environmental Protection Agency (US

EPA) requirements, a Long Term Control Plan (LTCP) was prepiued, which works in concert
with the ACT 537 Plan. Both plans define the following objectives related to the future MACM
CSS operation:
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from the combined sewer watersheds.

watersheds.

of the total runoff from the mtire watershed on an annual averate basis.

The conclusion of the study determined that several capital projects mwt be consEucted to
accommodate the peak wastewater loadings supplied by the service area and comply with
regulatory wet weather flow policies. As a result, the projects recommended by the selected

altemative in the plan include:

Plate No. 5-3 is reprinted from the Act 537 Plan in Appendix A to identify the location of these

projects with respect to each other and the overall recommended plan.

1.2 DOCUTTIENT INTENTION

This document is intended to be the Feasibilrty 
"nd 

Preliminary Design Report for the
aforementioned projects proposed in the Act 537 Plan and to serve as an addendum to the plan.
Specifically the report will address, identify, and recommend feasible options and concepts for
the various facility upgrades, improvement and new construction proposed.

I.3 DOCUMENTDEVELOPMENT

1.3.1 AlrennatrvEs AND ColtcEprs

The options and concepts were developed from the charge and budget estimate set forth in the
Act 537 Plan with the goal to comply with the PADEP regulatory guidelines found in the
Domestic Wastewater Facilities Manual: A Guide for the Prsparation of AryIications, Rsports, and

Plans. The concepts developed and evaluated will be presented to include the identification of
the equipment required, the analysis of sizing, construction feasibility, md ultimately
recommend selection. The recommendations presented will be based on several factors
including:
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Finally, to comprehensively address the feasibility of the concepts proposed herein, utility
issues, real estate acquisition, conskuction scheduling, and additional information required for
a detailed design are addressed and identified for the projects respectively and collectively.

1,3.2 DEVELoPMENT oF CoNsrRUcnoN Cosr Esnulres

The respective and comprehensive magnitudes of the individual projects identified by the Act
537 Plan are considered to be a substantial improvement to the MACM collection and treahent
system. Likewise, the expectation of a conunensurate capital expenditure is realized.
Furthermore, the Act 537 Plan proposed a budget estimate for the projects which the MACM
and its inter-municipal partners used as the basis for approval of the strategy recommended.

Therefore the development of consbuction cost estimates is considered to be one of the
paramount factors in the selection of options recommended by this report. As indicated in
Section 1.3.1, each alternative identified for evaluation herein will have an estimated
construction cost developed.

For the purposes of this report cost estimates for construction were prepared based upon
approximated quantities using conceptual proposed site plans, preliminary sewer alignments
using USGS and Allegheny County mapping and design calculation results and equipmmt
layout sketches developed during the construction feasibility analysis.

The consfruction costs applied to the quantities approximated were obtained from the following
sources:

(ENR).

specific to this or other recent projects.

of the general and medranical construction costs.

Finally, a contingenry factor of approximately 10olo was applied to the total project construction
cost estimate for unrealized construction issues resulting from the preliminary nature of this
report. It should be noted that this contingency factor does not apply to comprehensive
information unavailable or unrealized at the writing of this report such as requirements for pre-
construction environmental remediation, special excavation (i.e. blasting drilling, etc.), special
foundations (i.e. piles, caissons, etc.), or land use or future utility conflict issues. During a

detailed design phase, attention will be given to these issues with respect to the required
expense for specific materials and constuction applicable to incorporate the special
constrrction into design concepts.
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2.0 GRAVITY SEWER PROJECTS

2.1 LONG RUN INTERCEPTOR UPGRADE

2.1.1 ExrsflNGCoNDrroNs

The Long Run interceptor is one of five main interceptors owned and operated by the MACM
and operates as a separate sanitary sewer. The 18" diameter line accepts and conveys sewage

from the areas of McKeesport adjacerrt to Long Run and portions of White Oak Borough,
Versailles Borough and North Versailles Township to the Long Run Pumping Station, The
interceptor is joined with a 72" sewer that conveys combined sewate flow from the Eden Park
Regulator drainage area in the City of McKeesport. The Long Run Pumping Station further
pumps collected sewage through a72" f.orcemain to the Upper Youghiogheny [rterceptor.

The design flow capacity of the interceptor sewers between manholes was calculated using
Manning's equation. The sewer grade and diameter were obtained from the as-built drawings
and field suwey information while a Manning's "N" of 0.013 was used for the reinforced
concrete sewer. The full flow design capacity of the interceptor is shown in Table 2-1. The tables

are organized such that the interceptor segment listed at the top of the table is the most
upstream segment and the remaining segments proceed downstream to the interceptor.

The flows during certain wet weather events exceed the design condition causing surcharge
conditions within the system and in some cases temporary by-passing through a sanitary sewer
overflow into Long Run. Although the population projections published in the Act 537 Plan
indicate a decline in confributing populatiory the sizing of the interceptor remains govemed by
these sanitary sewer overflows. To this extent, the capacity of the 18" gravity line potion of the
interceptor must be upgraded to accommodate peak flows of around 7.0 MGD from White Oak
and North Versailles and peak flow rates of 9.7 MGD at the Long Run Pump Station as

predicated in the 537 Plan. No improvements to the Eden Park drainage areaT?" interceptor are

proposed.

2.1,2 PROPOSED DESIGN ALTERNATIVES

2.1.2.1 Construction Constralnts

The existing 18 inch diameter interceptor sewer extends approximately 10,200lineal feet along
Long Run Creek and was constructed L958 I 1959. Development of the watershed through
present day has resulted in:

diameter and various smaller diameter storm sewers discharging to Long Run Creek

extending approximately 2,400 feet between along Long Run Road and Long Run Creek.
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Table 2-1

Segment
(MH toMH)

Pipe
Diameter

Gradient
(fuft)

Length
(ft)

Capacity
(MGD)

186 to 185 18" 0.0071 364.2 5.72

185 to 184 18" 0.003E 370.3 4.18

184 to 183 lg' 0.0037 37 t.7 4.13

183 to 182 19" 0.003s 409.7 4.02

182 to 181 18" 0.0031 410.9 3.78

181 to 180 18" 0.0030 353.8 3.72

180 to l78A l8' 0.0039 158.9 4.24

178A to 178 18" 0.0055 229.9 5.03

l78to 777 lg" 0.0062 350.3 5.3 5

177 to 176 18', 0.0057 r74.2 5.13

776to 775 18" 0.0056 295.5 5.08

175 to 174 18' 0.0067 367.0 5.56

174 to 173 18" 0.0066 373.2 5.52

173 to 172 l8' 0.0030 4t4.7 3.72

172 to 188 18" 0.0021 482.s 3,11

188 to 187 l8' 0.0029 370.E 3.66

187 to 17i lg" 0.0049 240.4 4.75

l7l to I70 lg" 0.0031 267.9 3.78

170 to 169 lg" 0.0028 277.1 3.s9

169 to 168 lg" 0.0028 280.5 3.59

168 to 167 18" 0.0035 189.6 4.02

167 to 166 18" 0.0068 386.4 5.60

166 to 179 18' 0.0164 127.8 8.69

179 to 165 18" 0.0025 316.0 3.46

165 to 164 l8' 0.0065 250.0 5.47

164 to 163A 18" 0.0066 250.9 5.52

l63A to l62A lg' 0.0016 100.2 2.75

162Ato 162 18', 0.0001 392.9 3.46

162 to 161 18" 0.0000 82.5

161 to 160 18" 0.0023 190.5 5.52

160 to 159 l8' 0.0033 243.9 3.90

159 to 158 lg' 0.0021 205.4 3.11

158 to 157 lg' 0.0018 t49.5 2.88

157 to 156 19" 0.0024 264.1 3.33

t56 to 155 l8' 0.0028 r52.0 3.59

155 to 154 lg' 0.0028 204.1 3.s9
154 to 150 18" 0.0000 46.7

150 to PS Wet
Well

19" 0.0224 12.0 10. l6
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The development of this area has left MACM with an interceptor sewel buried 20 to 40 feet

deep and in close proxirnity to buildings specifically in two areas. The fust area is located
approximately 2000 feet from the intersection of Long Run Road and Walnut Sfreet where
depths range between 30 to 40 feet. The second area where fill has been placed over the existing
sewer for a lmgth is approximately 850 feet further upstream of the first area and the sewer has

approximately 20 feet of fill cover in this area.

2.1.2.2 Alternative 1: New Gravity Interceptor Open Gut Gonstruction

To meet the capacity requirements, the design of a new gravity interceptor will require
consEuction of 30 inch diameter interceptor sewer pipe between the Long Run Pump Station

and the deep fill area at a point where the Olympia Shopping Center is connected. From this
point a 27 inch diameter interceptor sewer will be conskucted for the remaining watershed
length replacing the existing 18 inch diameter interceptor sewer,

The 30 inch diameter pipe will be conshrrcted at extremely flat grades and have a minimum
capacity of 10.0 MGD. Reduction of the pipe size allows for a minimum capacity of 10 MGD in
the upper reaches of the watershed. Further reduction of the interceptor size does not provide
for the minimum flow requirements. Designing the 27 inch diameter interceptor sewer at
nrinimum slopes is an attempt to reduce the excavation required through the deep fill area

however the 48 indr diameter, and 72 inch diameter storm sewers interfere with the continued
construction of the new 27 inch diameter interceptor sewer. Also the construction through the

deep fill area is reduced by only a couple of feet. Trendr excavation 30 to 40 feet deep is not a

viable construction solution.

As a result of the inleasibility of the option, no cost estimate has been provided for this
altemative.

2.1.2.3 Alternative 2: New Interceptor Open Gut and Trenchless Construction

A second design consideration to overcome constructing the new interceptor through the 30 to
40 feet deep fill and construction past the 48 inch diameter, and 72tnch diameter storm sewer is

a combination of design construction techniques to achieve capacity requirements,

The design includes open cut construction of 30 inch fiameter interceptor sewer pipe between
the Long Run Pump Station and Walnut Street, open cut conskuction of a 24 inch diameter
relief sewer paralleling the existing 18 indlr diarneter sewer for the remainder of the watershed
with exception to the deep fill area where trenchless constructi.on tedrniques are considered.

The trenchless construction method investigated will implore pipe bursting with excavation 30

to 40 feet deep for access ports. A rninimum nine new manholes will be constructed at the pipe
bursting access ports. The 18 inch diameter concrete pipes will be burst through th. deep fill
area and the new pipe installed being 24 indx diameter High Density Polyethylene Pipe
(HDPE). Maintaining the existing pipe grades will yield a capacity of 7.9 MCD.
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Trenchless consEuction methods are typically considered to minimize excavation however
there are 18 excavations between access ports. In addition there are nine customer service
sewers that will require 30 to 40 feet deep excavation for reinstatement. Excavations at these

depths could result in excavation openings 20 feet square at the surface. Therefore this
consbrrction will be extremely difficult if not prohibitive. Other factors alfecting the trenchless
construction are:

bursting.

as mudr as thirty percent.

In addition to these dfficult construction issues, interference constructing the 24 inch diameter
relief sewer past the 48 inch diameter and72 indr diameter storm sewer drive the new 24 inch
diameter relief sewer alignment to deeper elevations that will not be overcome for downstream
connection.

Therefore, the option appears inJeasible and no cost estimate has been provided for this
altemative.

2.1.2.4 Alternative 3: Interceptor Replacement, White Oak Pump Station and Force Main

The third design altemative develop to overcome the construction obstacles previously
presmted, includesl

Run Pump Station and Wab:rut Street,

deep fill area at a point where the Olympic Shopping Center connection at Long Run
Road,

and an accompanying 16 inch diameter ductile iron force main to a connection point at
the 24 inch diameter relief sewer. (As regards the detail for the proposed White Oak
Pump Station and force mam, reference section 3.2.2 of. this report.)

During constructio4 the existing 18 inch diameter sewer will remain in operation from Walnut
Street upstream throughout the watershed without interruption of service. The existing 18 indr
diameter sewer critical section will pass 3 MGD establishing the pump station and force main
capacities at 5 MGD. Therefore the combination of the existing 18 inch diameter sewer, new
pump station and force main will have a capacity of 8 MGD at the connection point with the
new 24 inch diameter relief sewer. The 30 inch diameter interceptor sewer and the 24 inch
diameter relief sewer in combination with the existing 18 inch interceptor sewer will have a

minimum 10 MGD capacity.
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As this is the only feasible option to addeve the capacities required of an upgrade, alternative 3
is the recommended option. The estimated cost to constmct the gravity line work portion of the
project is approximately $579,660.00, It should be noted that this construction estimate reflects

January 2008 dollars and does not include applied contingency factors nor reflect costs for
utility services, land acquisition or special construction. A more detailed estimate is provided
in Appendix B of this reporl
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3.0 FORCE MAIN AND PUMP STATION PROJECTS

3.1 UPGRADED PUMP STATIONS

The MACM owns and operates four existing pumping stations. Three of the existing pump
stations are proposed to be upgraded within the scope of projects to be undertaken. Two
stations, the Cliff Sbeet and 28ft Avenue Pump Stations, are considered to be minor upgrades
for capacity and updates of existing equipment and infrasbrrcture. The third facility, the Long
Run Pump Station, is considered to be a substantial upgrade of capacity.

3.1.1 Curr Srneer Puurp Srmon
3.1.1.1 Existing Facility

The CIiff Street Pump Station pumps wastewatet flows from the Crooked Run watershed.

Wastewater enters the pump station after passing through an 18-inch regulator and a 42-inch

regulator to a drop manhole. From the drop manhole the sewage flows via a 24-inch cast iron
pipe sewer to the pump station wet well. From the wet well, the sewage is pumped through an

18-in& cast iron force main to the Lower Monongahela Interceptor.

The firm capacity of the Cliff Sneet Pumping Station is 6.5 mgd. The Cliff Street Pumping
Station contains three (3) centrifugal pumps of the vertical, non-clog type; all three (3) are

variable speed pumps. The capacity of the variable speed pumps ranges between 800 gpm to a
maximum of.24O0 gpm. During 1998 and 7999, the Authority replaced the variable frequency
drives (\mDs) and installed Badgermeters on all pumps.

A sluice gate is provided at the point where the raw sewage erters the wet well. The purpose of
this gate is to divert the sewage, during emergency, to prevent damage to the station.
Following the sluice gate is a bar screen, having 3-inch clear openings, which rernoves coarse

debris from the sewage as it enters the wet we1l. The pumping station is equipped with an
emergency stand-by generator.

3,1.1.2 Gapacity Requirements

The peak flow from this combined sewer watershed is limited to 350% of the average dry
weather flow, or 7.42m9d. The pumping station willneed to be upgraded to accept and convey
the projected peak flows from the existing 6.5 MGD capacity.

3.1.1.3 Force Main Upgrades

Due to the location of the station and existing force main within the city limits, no upgrades
outside the pump station are proposed.
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3.1.1.4 Pump Station Upgrades

3.1.1.4.1 Mechanical U'pgrades

The mechanical upgrades at the Cliff Street Pump Station include the replacement of the
pumps and the suction and discharge va-lves.

The existing pump flrrves were evaluated to determine if more capacity could be yielded
from the pumps by dranging impellers or artificially changing the static head by increasing
the operating wet well level. Unfortunately neither option provided the required capacity.
Also, despite functional operation as a resu-It of a strict maintenance protram, the decision
was made to replace the existing suction and discharge valves due to their age and given
the opportunity to temporarily decommission the station to replace the pumps. Thus,
valves will be replaced in kind with new plug valves on the suction and discharge sides of
the pump as well as new check valves on the discharge side.

In changing the capacity of the station to7.42 MGD (5,L53 gpm), each new pump must
have a capacity of 2,576.5 gpm per pump to ensure two operating with one pump
designated as a spare during peak conditions. With no modifications of the existing force
main, the total dynamic head (TDH) associated with the peak flow rate was calculated
using the Hazen-Williams formula for friction losses in the force main. With a maximum
static head of 38.3 feet, the elevation difference the pump must overcome, and utilizing a
Hazen-Williams friction factor (C-value) of 80 considering the age of the line resulted in a
duty point of 5,153 gpm at 109.5 feet of TDH.

Two types of centrifugal pumps were evaluated for the replacement pumps: vertical shaft
(as existing) and dry pit submersible pumps. Physically, the volute and casing for each

type of pump is the same for either application however the dilference is where the motor
is mounted and the pump shaft lmgth. Since either type of pump is essentially the same

pumpr the decision for the type of pump to be utilized for the replacement pump lies
within the level of maintenance, spatial constraints due to the relatively constricted layout
of the existing pump room, and capital cost. A table is provided in Appendix C to identify
the differences between the various pumps evaluated as candidates for replacement.

Although all pumps evaluated present a level of feasibility as regards capacity, the vertical
shaft style as manufactured by Yeomans Chicago presented the most optimal spatial
configuration and had the least expensive budgetary price. Furthermore, it is expected
that level pump maintenance will not change as the MACM staff is familiar with this style
pump as it is the style existing at the station. For these reasons, this report recommends
the use of vertical shaft centrifugal pumps, and to this end the associated budget prices are

utilized within the cost estimate for the station upgrade.

The last mechanical upgrade proposed at the station is the installation of a flow meter on
the pump discharge. The most accurate type of flow meter for this application is a

magnetic flow meter installed in the line, The optimal installation of such a meter would
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allow for the equivalent length of five (5) pipe diameters of straight pipe upstream and

three (3) pipe diameters downstream of the meter and a valved bypass of the meter for unit
maintenance. Unfortunately the piping arrangement and the overall existing design of the

station prohibit the optimal installation. That stated, a magnetic meter can still be installed
on the discharge line with the understanding that without the recommended straight pipe
on either side of the meter lessens the accurary of the meter and the lack of a bypass could
complicate meter maintenance and overall pump station operation in the event of a meter
failure.

3.1.1 .4.2 Structural Reouirements

The existing station is a structure of four levels, a first floor flat roof structure and three

levels below grade. Access to the lower levels from the ground elevation consists of a
single stairway to the fust basement where the station is divided into the wet well and

pump room sides of the structure. From the second level down to the third and fourth
levels, separate stair wells are provided for access due to the separation provided.

The existing access arrangement between levels does not conform to PADEP regulations or
NFPA codes for the separation of classified areas containing gases with the potential to
spark or explode. For this reasory the second floor must be modified to separate this level
and to include a separate accesses for the pump and wet well sides of the station. It is
proposed that a block wall can be constructed on the second level to permit access to the

pump room from the existing stairs originating from the ground floor and separate the wet
well area and it's off gases from the pumps, motors, boiler and elechical equipment on the

first floor. With this separatiorS access to the wet well side wou-ld be required. It is
proposed that an access door could be cut into the foundation wall on the wet well side of
the second floor and a below grade stairway constructed. To protect this stair way from
climatic elements, it is proposed that the stair way be enclosed with a door at ground level
for ingress-egress.

As regards the roof over this addition to the building it can be included as .rn expzulsion of
a proposed roof replacement, previously identilied by the Authority in the February 2006

Five Year Capital Plan. The roof replacement will be the installation of a wooden truss,

shingled roof with gutters and downspouts that will create an attic space above the

existing structure.

Finally, the doors, windows, and HVAC equipmmt of the structure are demonstrating
signs of wear and age and recommended for replacement. The materials specified will not
only update the agint building but also provide better insulation for heating and

ventilation concems.
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3.1,1.4,3 Electrical Uogrades

At a minimum, the electical upgrades will include replacing the variable frequency drives
(VFDs) and pump conbols at the station. The edsting VFDs are sized to commensurate to
the existing 75 IIP pumps and will not function properly with the 125 I{P motors proposed
in Section 3.1.1.4.1.

The increased horse power required of the proposed pumps also renders the emergency
generator at the station insufficient. Therefore, it is proposed that a new generator of
sufficient size be installed. Understanding the existing genetator was installed within the
last 10 yearc, it is recommended that the existing unit be sold as a used generator to offset
the cost of the required size generator if it is unable to be utilized for other applications
within the overall scope of the Act 537 Projects.

Other elechical upgrades proposed include instrunentation for safety sudr as gas

monitoring and to incorporate a system-wide SCADA (Supervisory Conhol and Data
Acquisition) system for remote monitoring of the station and historical trending of
operation.

3.1.1,4.4 Land Acouisition Reouirements

No land acquisition is proposed for the Cliff Street Pump Station site as it appears all
irnprovements canbe implemented within the existing property lines. That stated, set back
variances for the proposed additions maybe required.

3.1.1.5 Cost Estimate

The cost to construct the improvements to the Cliff Sbeet Pump Station is based on the
following scope of work:

1. Replacement of the existing pumps
2. Separation of the wet well area from the motor and elechical equipment by

constructing a building addition.
3. New rool.
4. Replace doors and windows

The estimated conskuction cost without contingency is estimated as identified in Table 3-1:
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Table 3-l

Construction Construction Estimate Value'
General Mechanical: $ 432.220.00
Electrical: $ 422.540.00
Construction Subtotal' $ 854.760.00

Notes:
1. Construction Estimate Values teflect January 2008 dollars.
2, Subtotal does not include contingenry factors applied and does not reflect costs for utility services, land acguisition or

special construction uruealized hsein.

A more detailed construction estimate is provided in Appendix B.

3.1.2 28TH AvenuE PuMP Srmoru

3.1.2.1 Existlng Facility

The 28s Avenue Pumping Station receives raw sewage from the 27-inch Upper Youghiogheny
hrterceptor and from a regulator on the 5O-inch cornbined 28s Avenue Sewer. Aside from
capacily, the 28ft Avenue Pumping Station is essentially the same mechanical and structural
design as the Cliff Steet Pumping Station discussed in Section 3.1.1.

The firm capacity of the existing pumping station is 5.5 MGD. The station contains three (3)

pumPs to pump the sewage through a 20-inch cast iron force main, which discharges to the
Lower Youghiogheny Interceptor. The three (3) pumps are variable speed pumps and eadr has
a capacity that varies from 500 gpm to 2000 gpm. The Authority also replaced the variable
frequency drives (VFDs) and installed Badgermeters on all pumps at this pumping station.

3.1.2.2 Capacity Requirements

The 28s Avenue Pump Station must allow for the capture of the projected peak flow from the
Versailles Trunk Sewer (flow from Versailles and Elizabeth), along with the flow from the 28s
sheet CSO Regulator drainage area. The total projected peak flow is equal to 7.74mgd as a srun
of 4.2 mgd from Versailles Trunk and 3.54 mgd from the combined sewers' watershed. It should
be noted that an additional0.2 MG should be included i. aoy upgrade of the existing capacity of
the pump station to allow for the capfure of extra combined flow in case the treatrrent capacity at
the WWTP has not yet readred its maximum. This is important because the location of a potable
water intake downstream of the 28s Street CSO By-Pass is designated as a sensitive area.

Therefore the pump station must be upgraded to a projected capacity of 7.94 MGD.

3.1.2.3 Force Maln Upgrades

Due to the location of the station and existing force main within the city limits, no upgrades
outside the pump station are proposed.
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3.1.2.4 Pump Station Upgrades

3.1.2.4.1 Mechanical Upgrades

The medranical upgrades at the 28e Avenue Pump Station include the replacement of the

pumps and the suction and discharge valves.

Similar to the evaluation performed for the Cliff Street statiory the existing pump curyes

were evaluated to determine if more capacity could be yielded from the pumps by
changing impellers or artificially changing the static head by increasing the operating wet
well level. Unfortunately neither option provided the proposed required capacity of the

28ft Avenue Station. Agr , it was decided to replace the existing suction and discharge

valves in kind with new valves due to their age and the opportunity to temporarily
d ecommission the station.

In changing the capacity of the station to 7.94 MGD (5,510 tpm) eactr pump must have a
capacity of 2,755 tpm per pump to ensure two operatint with one pump designated as a

spare during peak conditions. With no modifications of the existing force main, the total
dynamic head (TDH) associated with the peak flow rate was calculated using the Hazen-

Williams formula for friction losses in the force main. With a maximum static head of.2l.l
feet the elevation difference the pump must overcome, and utilizing a Hazen-Williams
friction factor (C-value) of 80 considering the age of the line resulted in a duty point of
5,510 gpm at177 feet of TDH.

Vertical shaft and dry pit submersible pumps were also evaluated for the replacement

pumps as previously described in 3.1.1.4,1. Again, the decision for the type of pump to be

utilized for the replacement pump was rooted in the level of maintenance, spatial
constraints due to the relatively constricted layout of the existing pump room, and capital
cost. A table is provided in Appendix C to identify the differences between the various
pumps evaluated as candidates for replacement.

Although all pumps evaluated in Appendix C present a level of feasibility as regards

capacity, the vertical shaft style as manufactured by Yeomans Chicago presented the most
optimal spatial configuration and had the least expensive budgetary price. Furthermore, it
is expected that level pump maintenance will not change as the MACM staff is familiar
with this style pump as it is the style existing at the station. For these reasons, this report
recomrnends the use of vertical shaft centrifugal pumps, and to this end the associated

budget prices are utilized within the cost estimate for the station upgrade.

Atni. similar to the recommendations made for the Cliff Steet Statiory the installation of a
flow meter on the pump discharge is proposed. The magnetic meter would be installed on
the discharge line with the understanding that without the recommended straight pipe on
either side of the meter available the accuracy of the meter is reduced and the lack of a
blpass could complicate meter maintenance and overall pump station operation in the

event of a meter failure.
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3.1 .2.4.2 Structural Reouirements

As the 28t Avenue and Cliff Steet Pump Stations are sister facilities, the stuctural
improvements proposed are sinilar to those outlined in Section 3.1,,L.4.2 of this report.

Structural improvements at a minimum will indude the separation of the wet well from
areas housing mechanical and electrical equipment for confonnance to regulatory and fire
codes. The separation will include the construction of a stairwell addition to the sbucture,
which is proposed to be enclosed and housed with an extension of a repl,aced roof similar
to that previously proposed for Clilf Sheet. Finally the doors, windows, and HVAC
components will be replaced and relocated as warranted by the addition of the building.

3.1 .2.4.3 Electrical.Upgrades

The electrical updates for the 28ft Avenue Pump Station will include new pump controls
\IFDs and a new standby emergency generator resulting from the increased horse power of
the pumps proposed. Agu,+ all electrical components less than 10 years of age are

recommended for re-sale to offset the costs of the new equipment.

The 28h Avenue Station will also require upgrades to accommodate the desired safety and
monitoring instrumentation for the system-wide SCADA system proposed, as well as any
other wiring changes resulting from the separation of the wet well area and building
addition.

3.1.2.4.4 Land Acouisition Reouirements

No land acquisition is proposed for the 286 Avenue Pump Station site as it appears all
improvements can be implemented within the existing property lines. That stated, set back
variances for the proposed additions maybe required.

3.1.2.5 Cost Estimate

The cost to consEuct the improvements to the 28s Avenue Pump Station is based on the
following scope of work:

7. Replacement of the existing pumps
2. Separation of the wet well area from the motor and electrical equipment by

constructing a building addition.
3. New roof.
4. Replace doors and windows
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The estimated construction cost without contingency is estimated as identified in Table 3-2:

Table 3-2

Construction Congtruction Bstimate Value'
General Mechanical: $ 407.340.00
Electrical: $ 523,720.00

Consfruction Subtotal' $ 931.060.00

Notes:
1. ConsEuction EstimateValues reflect january 2008 dollars.
2. Subtotal does not include contingency factors applied and does not reflect costs for utility sewices, land acquisiticn or

special construcdon unrealized herein.

A rnore detailed consFuction estimate is provided in Appendix B.

3.1.3 Lor.ro Rur.r Puup Smnon AND NEw Fonce Mlrn

3.1.3.1 Existing Facilities

The Long Run Pump Station receives raw sewage from the Long Run Interceptor including
combined sewer flow from the Eden Park Regulator drainage area. There are three (3) pumps in
the station to pump the sewage through approximately 650 l.f. of 12-indt cast iron force main
discharging to the Upper Youghioghmy Interceptor which ultimately flows to the 286 Avenue
Pump Station. All three (3) pumps are of the centrifugal non-clog type, and are controlled
automatically by a float conhol. Each pump is constant speed and eadr has a capaclty of 750
gallons per minute (GPM). Only two of the three pumps are used at one time, with the third
pump acting as a standby. This arrangement allows for a peak capacity o12.76 MGD however
the capacity canbe increased to2.67 MGD should the third pump be utilized.

The station is equipped with a sluice gate where the raw sewage enters the wet well to prevent
damage to the station during emergency. Following the sluice gate is a bar screen, having 3-

inctr clear openings, which removes coarse debris from the sewage as it enters the wet well.
The pumping station lacks a second emergency stand-by power source.

3.1.3.2 Capacity Requirements

As presented in Section 2.1 of this report, the Act 537 Plan identified that the design storm peak
flow from the Long Run watershed is 9.7 mgd at the pump station. Given the capacity
requirement, a substantial capacity upgrade is required at the pump station. Moreover the Act
537 Plan recommended that the discharge from this station upgrade be removed from the
Upper Youghiogheny [rterceptor and 28h Avenue Pump Station load to separate sanitary only
and combined sewer flows. As a result it was recommended bv the Plan to install a new force
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main from the Long Run Pump Station to the WWTP by way of the proposed West Shore Pump
Station. To convey this flow between the pump stations, a new force main will be required not
only for the different discharge point but also for capacity corunensurate with the peak design
rating of the Long Run Pr*p Station.

3.1.3.3 Force illain Upgrades

3.1.3.3.1 Sizing and Materials of Construction

To accommodate the peak flow of 9.7 MGD without ceating undue friction loss from high
velocities within the force main a 20" pipe diameter was selected, The resulting velocity at
this flow rate equates to 6.8 feet per second which is near the upper end of the range for
published recommended force main velocities. As will be expanded upon later, the station
will be equipped with variable frequency drives to errsure that the pump discharge rate
does not fall below that required to maintain a minimum velocity of 2.0 feet per second

during low and average influent loads to the station.

To further rninimize friction loss within the pipe plastic pipe are preferred over the ductile
iron counterpart due a smoother interior wall. Thus, for the majority of the alignmen!
PVC C-900 series pipe is proposed. For the section of the force main that will cross the
Youghiogenhy River, a fused together thick wall high density polyethylene (HDPE) is
proposed.

3.1.3.3.2 Alignment

The most direct alignment to the site of the proposed West Shore Pr*p Station from the
Long Run Pump Station Site parallels the Youghiogheny River either by way of Walnut
Sheet (SR 0148) or the Youghiogheny River Trail (YRT). Either alignment will require
crossing the Youghiogheny River in the vicinity of the combined sewer overflow regulator
at 13ft Avenue and just upstream of the existing double barrel siphon lines that connects

the flows from the Port Vue area of the service area. This crossing will result in the
discharge of the force main within 200 lineal feet of the proposed West Shore Pump Station
site, currently owned by ELG Metals, Inc.

A. Option 1,: Walnut Street

The alignment in or along Wahrut Street (SR 0148) resulted in a force main distance of
approximately 8,000 lineal feet to the point where the Youghiogheny River crossing is
proposed. Walnut Street is primarily a two lane (two way) street paralleling the
Youghiogheny River with substantial residential and commercial property abutting the
right-of way. As a result of the private property within the McKeesport City limits,
Walnut Street is considered to be a high traffic roadway.

Construction using this alignment could be considered difficult and costly as a result of the
high volume of street traffic, the potential for utility conJlicts and private property
disruption. Furthermore, given that Wal:rut Street is owned and maintained by the
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Pennsylvania Departnent of Transportation (PADOT), all consEuction with the limits of
the road right-of-way would be subject to PADOT consfruction requirements. It is

expected that sudr requirements would include placement of select backfill between the
pipe zone and the finished ground surface and the replacement of pavement to PADOT
standards. Where the alignment would encroach the roadway, it is expected that the
paving restoration requirements would at a minimum include resurfacing the entire width
of a haffic lane.

B. Option 2: Youghiogheny Riuer Trail

The new force main from the Long Run Pump Station for this alignment resulted in a

distance of nearly 6,400Uto the point where the Youghiogheny River crossing is proposed.
Leaving Long Run Pump Station, the line would be located in the same location as the

existing force main along WilI Street and then paralleling the upper Youghiogheny
lrterceptor line until it reaches the YRT in the vicinity of the 28s Avenue Pump Station. At
this point the proposed line would parallel the existing 18" 28tI'Avenue force main to the

point near the combined sewer overflow regulator at 13s Avenue.

The YRT is a recreational trail constructed along former rail bank within the right of way of
the Pittsburgh & Lake Erie Railroad, which is situate between Walrrut Street and the
Youghiogheny River. Researdr into cunent property ownership yielded that CSX

Transportation, Inc. claims track rights to the rail bank. As a result, CSXT specifications for
utilities within railway limits have the potential to be imposed to ensure adequate
protection of the force main as well as future railroad tracks should they be re-laid in this
existing rail bed. The CSXT specifications indicate that special construction requirements
could include installation of sheet piling and/or casing pipe the length of the alignment
within the tail, and placement of select backfill between the pipe zone and the finished
ground surface. That stated the YI{T is owned by the Regional Trail Corporation and is
currently managed operated by Omega Rails Management. Preliminary discussions with
this firm indicate that there would be no special construction requirements for the
installation of the force main in the former rail be4 beyond surface restoration of the bail
and its surroundings.

C. Youghiogheny Rioer Crossing

The Youghio$eny River crossing is proposed the vicinity of the combined sewer overflow
regulator at 13t' Avenue and just upstream of the existing double barrel siphon lines that
connects the flows from the Port View area of the service area.

Four options for crossing the river were developed and evaluated:
1) Pipe bursting the existing1,4" andpushing 20" or 24" HDPEthrough.
2) Horizontal directional dtilli.g (HDD) of a new line.
3) Ope", cut excavation of a new line.
4) Suspending the new line from the 156 Street Bridge (pending PADOT approval)
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Option 1 above was dismissed immediately due to the difference in the requfued diameter
made pipe bursting infeasible. Option 4 was also quickly dismissed on the basis that
suspension of the line on the bridge would increase the static head and inherently increase

the size and horsepower required of new pumps at the Long Run Pump Station. Sudr
increases along with obtaining PADOT approval would likely translate into a larger capital
cost than expected for the remaining options.

After discussing the matter with the US Army Corps of Engineers (USACE) regarding the
installation of a new force main across the Youghiogheny River, the USACE indicated that
the portion of the river where the crossing is proposed is considered to be navigatable.
Therefore, the USACE would have a preference for horizontal directional drilling (HDD)
option as opposed to open cut and side casting the line to minimize disturbance of river
traJfic. Regardless of the constuction method used, USACE would likely require:

permanent for location purposes.

in rock.

(Section 105) would be required which would inherently commence a Section 10

approval on the USACE's part.

USACE has no requirements on the pipe material utilized for the crossing although
preliminary indications identify that fusible HDPE or PVC would be acceptable.

Conversations with several contractors have also guided the preference of this report
toward HDD installation of the proposed line. HDD construction is a drilling technique
increasingly being utilized to install lines crossing rivers and around other obstades.
Although more complicated than identified herein, the technique is essentially a three step

process. First a smooth radius pilot hole is drilled using direction guidance equipment.
Then, the hole is mlarged usint a "pre-reaming" head to a suitable diameter to finally pull
back product pipeline through the hole.

Feasibility of this constmction method has been verified by at least two contractors, under
the caveat of assumed geotechnical conditions under the river bed. As these conditions are

unlnown, a substantial geotechnical investigation commensurate with the
recommendations of the Directional Crossing Contractors Association (DCCA) must be

perforrred prior to final design. Likewise, final design of the line will conform to
reconmendations of the DCCA and other resowces familiar with design requirements.
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D. RecommendedAlignment

Several Cost estimates were prepared for the various alignments to assist in the evaluation
of the preferred option. Eadr option (identified by the alignment and/or special

construction) included the following conunon scope of work items:

proposed West Shore Pump Station with a small portion of gravity sewer at the later.

1. Ope cut construction
2. Concete blocking where applicable
3. Installation of air relief valves housed in access manholes where required
4. Horizontal Directional drill under the Youghiogheny River
5. Restoration along trench:

a. PADOT standards where applicable.

b. To CSX Standards were applicable

c. MilI and repave one lane of traffic complete with new traffic lines
d. Seed and mulch where applicable.

The estimated construction cost without contingency is presented in Table 3-3 for the

various construction requirements:

The YRT alignment with no special requirements option is recommended on the basis of
cost and ease of construction over the other options evaluated.

3.1.3,3.3 Land Acouisition Requirements

Temporary construction easements will be required regardless of the proposed force main
alignment. As regards permanent easements, preliminary alignments developed for the
preparation of this document have attempted to be placed in public right-of-way where
possible with the exception of the portions of the line within the limits of the YltT.
Preliminary disctrssions with YRT Management did not indicate what if any right-of-way
fees associated with the proposed alignment would be.

3. 1.3.3.4 Potential Utility Confl icts

Aside from the requirements that could be imposed from the YRT, there appear to be no
substantial issues that could affect the installation of the force main in the recommended
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Table 3-3

Alisnment Construction Ootion Estimate Value
YRT Alimmenf No special requirements $ 2,949,360.00
Walnut Street Alicnment $ 4.486.2s0.00
YRT Alienmenfi Casine Pioe Onlv $ 8,713,580.00
YRT Alienmenfi Sheet Pile Onlv $ 5,046,990.00

YRT Atmment: Sheet Pile and Casine Pipe $ 10,811.210.00



alignment, It should be noted that in areas outside the YRT, the potential for interfermce
exist for water, gas, stonn and sanitary sewers could exist. That stated, at the writing of
this reporf it does not appear that such conflicts could not be resolved as a result of
relocating the alignment as will be defined during final design.

It should be noted that should the Walnut Street alignment be selected during final design
due to special constuction requirements by the YRT or land acquisition issues,

constmction conflicts are expeeted with all major utilities (water, sewer, gas, electric,
telephone and cable).

3.1.3.4 Pump Statlon Upgrades

The mechanical and structural upgrades proposed for this station essentially reconstruct the
pump station to accommodate the substantial capacity increased required.

3.1.3.4.1 Mechanical Upgrades

Similar to the evaluation perforrned for the other stations assessed in this documen!
several pumping options were evaluated. Information for vertical shaft, submersible and
dry pit submersible pumps were obtained from vendors and evaluated for the replacement
pumps. A table is provided in Appendix C to identify the differences between the various
pumps evaluated as candidates for replacement.

MACM staff has expressed concern over flooding that has occurred in the past at this
station. Therefore, although the vertical shaft pump options are the most economically
attractive altemative, they were discounted. As it understood from the capacity increase

required that additional wet well space is needed, the submersible pump as manufactured
by Flygt was drosen for the basis of design, although other manufactures may be
coruidered during final design. This type of installation would provide the most efficient
use of space at the site as the pump can be cost effectively mounted intemally to the wet
well.

All discharge valves (both isolation and dreck) will be new and are proposed to be located
in the wet well" again in the interest of space, considerably above the liquid level. Each
discharge line will convey the pumped wastewater to a corunon force main header that
will exit the station to the upgrades Long Run force main.

Finally a magnetic flow meter is proposed on the force main vrithin the station site
boundaries for monitoring. The intention is to provide the recommended staight pipe
distances as well as a valved bypass for the unit, The location of the flow meter will be
determined during final design when more inlormation is available as regards the site
conditions and suitable consbuction area.
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3.1 .3.4.2 Structural Uporades

Given the firm capacity of the existint station is approximately 2.5 MGD; the wet well is
undersized to accept the proposed 9.7 MGD peak flows. Therefore, the all mechanical and
electrical equipment and piping in the existing building will be removed to create space for
a new medranically cleaned screen and additional wet well throughout the entire area

currently occupied by the pump room. The existing manually cleaned screen will be left in
place for operation dwing consFuction and to function as the bypass for the new screen.

To adrieve the required wet well volumg an addition to the basement area to the south of
the building will be constructed and house three submersible pumps. Openings in the
foundation walls will be cut to make each of the wet well areas conunon to each other. At
the surface the new wet well area will be a covered concrete cap with hatchways to access

the pumps using the proposed monorail complete with trolley and outdoor electrichoist.

As the existing building will now be considered wet welf the space wiII be considered an
explosive area as regards all elechical equipment. Therefore, a second addition will be

consfucted to the west of the existing building to serve a slab on grade an electrical room.

A new corunon wood Fuss and shingled roof will be consEucted over the existing
building and the proposed electrical room, Irr doing so, the existing roof will be replaced
as prescribed by the MACM 2005 Five Year Capital Plan. It should be noted that, due to
the low clearance resulting from the existing roof beams the existing roof will be removed
to accommodate the installation of the proposed screen. Finally the doors, windows, and
FryAC components will be replaced and relocated as warranted by the additions to the
structure, Specifically the windows will be replaced with glass block in fulfilLnent of
directive s of the N{ACM 2005 Five Year Capital Plan.

3. 1.3.4.3 Electrical Uogrades

As indicated in the previous sectiory a building addition will be constructed to house all
elecbical gear which is expected to consist of new motor controls, variable frequency
drives, pump conhols and building instrumentations (HVAC,lighting, etc.).

The station will be electrically overhauled such that the pumps and the monitoring of the
pump station will be managed by ao elecbical conhol panel with the following features:

o Intrinsically safe wiring for wet well circuits
o Variable Frequency Drive Control (\/FD)
o Pumps seal failure detection w/indicating lights
o Pumps over temperature detection
o Pumps running status indicating lights
o Pumps elapsed time meters
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o 480 VAC level
o 120 VAC level

o Station flow with totalizer
o Pumps running

Continuous reading level transducers will be used in conjunction with the VFD's to
actdeve the desired wet well level and provide monitoring at remote locations.

To ensure compliance with PADEP guidelines, a second emertency power source will be
provided in the form of an exterior pad mounted generator.

3.1 .3.4.4 Land Acnuisition Reouirements

No land acquisition is proposed for the Long Run Pump Station site as it appears all
improvements can be implemented within the existing property lines with the aid of left in
place sheet pili.g to project structures on adjacent properties. That stated set back
variances for the proposed additions may be required.

3.1.3.5 Gost Estimate

The cost to construct the improvements to the Long Run Pump Station and new force main are
based on the following scope of work:

1. Removal of the existing pumps and conversion of dry well pump room into
additional wet well.

2. Consbrrction of a new wet well addition for new submersible pumps
3. Construction of a new influent mec-hanically cleaned screen

4. Removal of existing roof to accommodate proposed screen.

5. [rstallation of new submersible pumps
6. Lrstallation of a monorail for pump pullout
7. Constmction of a new electrical room building addition
8. New roof.
9. Replace doors and windows
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proposed West Shore Pump Station with the primary alignment in the YI{T, conforming
to the scope items preserrted earlier in Section 3.1.3.3.2 D .

The estimated constnrction cost without contingenry is estimated as identified in Table 3-4:

Table 3-4

Construction Construction Estimate Value'
General Meohanical: $ 1.018.380.00

Electrical: $ s40.730.00

Pumo Station Constuction Subtotal $ 1.559.110.00

Lone Run Force Main $ 2,949,360.00

Construction Subtotal' $ 4,508,470..00

Notes:
1. Construction EstimateValues reflect January2008 dollars.
2. Subtotal does not include contingency factors applied and does not reflect costs for utility sen'ices, land acquisition or

speeial construction unrealized herein.

A more detailed construction estimate is provided in Appendix B.

3.2 NEW PUMP STATIONS

3.2.1 WBsr Suonn Puup Sr.lrron

3.2.'1.1 General Capacity

The West Shore pump station is one of two new pump stations proposed by thi" document.
The station was originally idmtified as a needed facility in Act 537 Plan as a means to separate

sanitary only and combined sewer flows within the MACM seryice area. Moreover,
consEuction of the station would present the opportunity to remove the aging double barrel
siphon from the Port View portion of the interceptor as well as open opportunities to allow
other portions of Elizabeth Township to connect to the collection system. l{hen complete and

online, the station will convey the flows via a new force main to the expanded WWTP.

Using flow information developed in the Act 537 Plan, the West Shore Pump Station is to have a
peak hydraulic capacity of approximately 1,6.7 MGD. It should be noted that this capacity is

based on receiving flows from the Port View collection system and the discharge from the Long
Run Pump Station and force main upgrades and does not encompass allotments for fufure
expansion into Elizabeth Township.

3.2.1.2 Force Main

3.2.1.2.1 Sizing and Materials of Construction

To accommodate the peak flow of 16.7 MGD without creating undue friction loss from
high velocities within the force main a 24" pipe diameter was selected. The resulting
velocity at this flow rate equates to 8.3 feet per second which is near the upper end of the
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range for published recommmded force main velocities. As will be expanded upon later,
the station will be equipped with variable frequency drives to ensure that the pump
discharge rate does not fall below that required to maintain a minimum velocity of 2.0 feet

per second during low and average influent loads to the station.

To further minimize friction loss within the pipe, plastic pipe are preferred over the ductile
iron counterpart due a smoother interior wall. Thus, for the majority of the alignment,
PVC C-900 series pipe is proposed.

3.2.1.2.2 Alionment

The most direct alignment to the VVWTP from the proposed West Shore Pump Station
parallels the westem shore Youghiogheny River either by way of River Road (SR 2027)

until the bend under the 5s Avenue Bridge. From there the most direct route to the WWTP
would be through properties currently occupied by Pennsylvania Coach Lines and
Duquesne Light to the mtrance to the WWTP on Atlantic Avenue. I:r the interest of
conservative preliminary design, cost estimates and pump head calculations were
prepared assuming that the most direct route may not be available for either technical or
land acquisition issues. Thus, this report evaluated a conservative alignment in River
Road to the intersection of Rebecca Street then down Rebecca Street to Atlantic Avenue;
and down Atlantic Avenue to existing WWTP entrance.

The conservative alignment proposed herein resulted in a force main distance of
approximately 7,000lineal feet, with the majority of the distance in or along the eastern
side of River Road. The eastem side (abutting the banks of the Youghiogeny River) was
selected due to the location of large diameter fiber optic cable aligned along the western
right-of-way separating River Road from CSX Transportation, Lrc. live rail way.

River Road, Rebecca Street and Atlantic Avenue are primarily two way (two lane) streets

with minimal residential and commercial property abutting the right-of-way. The traffic
on these roads consist primarily commercial vehicles accessing the businesses of
Pennsylvania Coach Lines, Duques:re Light and ELG Metals, Inc. as well as local access to
the 106 Ward of McKeesport. As a result of the volume of commercial traffic to the
businesses on River Road and Rebecca Street potential for utility conflicts and other
private property disruption, construction using this alignment could be considered
difficult and an inconvenimce to the public. Furthermore given that River Road is owned
and maintained by PADOT, all construction with the limits of the road right-of-way will
Iikely be subject to PADOT construction requirements which could quickly increase costs.

It is expected that such requirements would include placement of select bacKill between
the pipe zone and the finished ground surface and the replacement of pavement to
PADOT standards. Where the alignment encroaches the roadway, it is expected that the
paving restoration requirements would at a minimum include resurfacing the entire width
of a traffic lane.
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A cost estimate was prepared for the various alignments to assist in the evaluation of the
preferred option. Each option (idmtified by the alignment and/or special consEuction)
included the following corunon scope of work items:

proposed headworks sfucture at the IvIACM WWTP.
1. Open ort construction
2. Concrete blocking where applicable
3. lrstallation of air relief valves housed in access manholes where reouired
4. Restoration along tuench:

o PADOT standards where applicable.

o Mill and repave one lane of traffic complete with new haffic lines
o Seed and mulctr where applicable.

The estimated construction cost without contingenry is $?500,830.00.

3.2.1.2.3 Land Acouisition Reouirements

Temporary consbrrction easements will be required regardless of the proposed force main
alignment. As regards permanent easements, preliminary alignments developed for the

preparation of this document have attempted to be placed in public right-of-way where
possible with the exception of the area near the trestle crossing.

3.2.1.2.4 Potential Utility Confl icts

Aside from the conflicts previously identified, there appear to be no substantial issues that
could affect the installation of the force main in the recommended alignmmt. That stated,

the potential for interference exist for water, gas, storm and sanitary sewers could exist.
However, at the writing of this report, it does not appear that sudr conflicts could not be

easily resolved as a result of slightly relocating the alignment as will be defined during
final design.

3.2.1.3 Pump Station

3.2.1.3.1 Mechanical and Structural Design

In order to convey the expected maximum instantaneous flow of.767 MGD to the station, a

36" gravity sewer with two manholes (one for directional change and the other to accept

flow from the Long Run force main) will be constructed from the existing manhole prior to
the double barrel siphon chamber. The manhole will be reconstructed to accommodate
new piping as well as act as an overflow to the siphon chamber in the event the West Shore

Pump Station cannot achieve the required capacity.

Generally, the pump station will consist of a structure on the northem part of property
now or formerly owned by ELG Metals, Inc. Screening equipment, a wet well, raw sewage

pumps, related pump controls, and an electrical equipment room will be installed in a new
pump station structure.
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Each component of the new station has been preliminarily designed in accordance with
PADEP guidelines. For example, the screenings room and wet well areas shall be

separated from housed selected medranical and eleckical equipment to ensure the
designated equipment is in an explosion proof area of the proposed building. A proper
ventilation system for both the explosion proof and equipment areas with monitors and
alarms shall be installed as necessary, Finally, an exterior standby emertency generator
will also be provided as a secondary means of power supply.

Specifically, wastewater will enter the station through a pneumatically controlled valve.
The valve will remain open at all times except when water levels within the influent screen

channels rise to a preset level indicating downstream equipment problems or when there is
a loss of power to the valve control panel. The valve will be provided with manual
override conkols.

From the valve the wastewater will flow in the building through a 3 foot wide concrete
channel that splits in two channels. O:re channel will contain an automatic mechanically
cleaned bar screen with a manufacturer's rated capacity of 18 MGD. The other channel
will be equipped with a manually cleaned bar sueen will be provided as a backup in case

of a failure of the automated screen. Slide gates at the enhance and exit of each channel
will contol flow through either screen drannel The screens and the channels are designed
to accommodate low, average flows, by maintaining a minimum approach velocity of 1

feet per second for a minimum flow and maximum approadr velocity of. 2.06 feet per
second at peak flow which is outside the recommended range of 1.25 feet per second to 3
feet per second published as Section 51.133 of the DWFM.

The screens proposed for this assignment are'bat and rake" type units, withU2" effective
bar spacing. The only moving parts of the scteen inside the dtannel are the chain on whidr
the rakes are mounted. The solids caught on the screen will be cleaned from the bars with
an automatic rake that will discharge solids through an integral screw conveyor into a
compactor that will wash organic material from and dewater the screenings collected. The
solids will be discharged from the screen unit into a disposal dumpster. The screenings
will be compressed and conveyed to a dumpster for ultimate disposal. Duperon and
Vulcan each manufacture screens that meet this configuration. For the purposes of design
sketches and cost estimating the Duperon screen was utilized.

Upon exiting either screen drannel the wastewater will flow into the pump station wet
well. The wet well will consist of two evenly sized" symmetical chambers interconnected
by a valve to accommodate joint or independent use as selected by the operator. The
effective volume of the wet well will have a maximum detention time of 1 minute under
peak flow conditions. The intention is to maintain a constant wet well level using variable
frequency driven pumps.
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Vertical shaft and dry pit submersible pump types were again evaluated for the proposed
station. A table is provided in Appendix C to identify the differences between the various
pumps evaluated as candidates for replacement.

As with other evaluations in this document the decision for the type of pump to be utilized
for the replacement pump lies within the level of maintenance, spatial constraints due and
capital cost. The vertical shaft pump option most meets these criteria. Therefore, the
pump as manufactured by Yeomans Chicago has been utilized as the basis for preliminary
design and all associated calculations and estimates.

It is proposed that wastewater will be evacuated from the wet well using four equally
sized vertical non-clog, open-shaft, dry pit punrps with motors located above in a Pump
Control Room. Any combination of the pumps with the largest unit out of service will
provide adequate pumping capacity utilizing altemating pump starts during low flow
conditions, while providing peak instantaneous pumping capacity at 15.7 MGD by three
simultaneously running pumps. As alluded to earlier, each pump will be equipped with a
variable frequenry drive control system located in the Pump Control Room above the dry-
pit thatwill accommodate a wide range of flows.

The pumps will discharge through individual discharge piping complete with isolation
and check valves into a corlmon 24" fotce main header that will transport the flow from
the sl.ation to the remainder of the West Shore force main as previously discussed.

3.2.1 .3.2 Structural Requirements

The pump station structure will be a concrete sub-grade constuction with a split face block
building on top. The building will be consbucted with man doors and windows (both
pane and glass block) in the explosion proof and non-classified areas. A garage door will
be provided on the northem face of the building for access into the screenings room to
remove compacted screerrings.

The structure's bond beam for the roof shall be of suIficient height to install pre-cast
concrete roof planks to separate the non-classified area of the building from the explosion
proof portion of the building. The roof proposed for the sbrrcture is a prefabricated steel

truss and galvanized standing seam panel construction, with gutters and downspouts.

Structural beams with trolleys and hoists for pump and motor removal will be provided on
each level the equipment must be lifted from or to. The beams at the ground floor will be

cantilevered beyond the door way for transport of equipment to vehicles.

3.2.1.3.3 Electrical Design

The electrical design of the West Shore pump station will be consistent with the concepts

intended for the rehabilitation facilities previously discussed. At a minimum the operation
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of the pumps and the monitoring of the pump station will be managed by ". elechical
control panel with the following features:

o trtrinsically safe wiring for wet well circuits
o Variable Frequency Drive Control (Iy'FD)

o fJumps seal failure detection w/indicating lights
o Pumps over temperature detection
o Pumps running stahr indicating lightt
o Pumps elapsed tirne meters

o 480 VAC level
o 720 VAC level

o Station flow with totalizer
o Pumps running

Continuous reading level transducers will be used in conjunction with the VFD's to
achieve the desired level in the wet well and provide for monitoring of the level at remote
locations.

It is anticipated that the electric supply voltage will be supplied with a 2771480 VAC, 3
phase 4 wire serrrice. By using this common voltage, the electric distribution system will
be of a physical size that will be manageable by plant personnel. Higher voltages are

impractical and not provided by utilities for loads of this size.

A single high speed broadband access network will be installed to allow for
communications from the plant for security and operations monitoring.

While the more economical three-phase system uses less conductor material to transmit
elechic power than equivalent single.phase system the need for a single phase lighti.g
system still exists. Power will be distributed to the motor loads using 3 phase power that is
supplied by the utilrty and dishibuted through a 3 phase distribution panel. A circuit will
be taken from the distribution panel to feed a transformer which will serve a lighting panel
at a level of.1201208 VAC 3 phase. The addition of the transformer allows for the 120 VAC
single phase power needed for interior/exterior lighting and general purpose receptacles.

Finally a generator is proposed as a secondary power source. The generator will be sized

to operate the required load of three pumps simultaneously operating as well as other
miscellaneous load required at the station. A transfer switch must also be provided to
handle the power transfer between the utility and the generator.
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3.2,1.3.4 Land Acquisition Reouirements

Land will need to be acquired for the pump station site from ELG Metals, lnc. for both
temporary construction easements and permanent property possession.

3.2.1.4 Gost Estimate

The cost to constrrct the improvements to the West Shore Pump Station and new force main are

based on the following scope of work:

proposed headworks structure at the MACM WWTP conforming to the scope items
presented earlier in Section 3.2.7.2.2 .

The estimated constmction cost without contingenry is estimated as identified in Table 3-5:

Table 3-5

Construction Construction Estimate Value'
General Mechanical: $ 1,835,970.00
Eloctrical: $ s72.720.00
Pumo Station Construction Subtotal $ 2,600,830.00

West Shore Foroe Main $ 1.868.110.00
Construction Subtotal/ $ 4,468,940.00

Notes:
1, Constuction Estimate Values reflect January 2008 dollars.
2. Subtotal does not include contingency factors applied and does not reflect costs for utility services, land acquisition or

special constmction unreaiized herein,

A more detailed construction estimate is provided in Appendix B.

3.2.2 Unnn LoNc Rulv Puur Surror
3.2.2.1 General Capaclty

The Upper Long Run Po-p Station is the second of two new pump stations proposed by this
document. The station was originally not identified as a needed facility in Act 537 Plan and was

determined to be required during the evaluation for upgrades of the Long Run Interceptor
(reference Section 2.1 of this report).
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Using flow information developed in the Act 537 Plan, the Upper Long Rurr Pump Station is to
have a peak hydraulic capacity of approximately 5 MGD. This capacity is based on receiving
and conveying flows from the White Oak collection system approximately 7.9 MGD at the
upper end of the Long Run interceptor and the limiting capacity of the efsting Long Run Pump
interceptor (approximately 3 MGD).

3.2.2.2 Force Maln

3.2.2.2.1 Sizing and Materials of Construction

To accommodate the peak pumped flow of 5 MGD without creating undue friction loss

from high velocities within the force main a 16" pipe diameter was selected. The resulting
velocity at this flow rate equates to 5.5 feet per second whictr is near the upper end of the
range for published recommended force main velocities. As will be expanded upon later,

the station will be equipped with variable frequency drives to ensure that the pump
discharge rate does not fall below that required to maintain a minimum velocity of 2,0 feet
per second during low and average influent loads to ttre station.

To further minimize friction loss within the pipe, plastic pipe are preferred over the ductile
iron counterpart due a smoother interior wall. Thus, for the majority of the alignment,
PVC C-900 series pipe is proposed.

3.2.2.2.2 Alignment

The most direct alignment to the connection point of the Long Run Interceptor is to follow
Long Run Road (SR 0048). Following the road shoulder as an alignment resulted in a force
main distance of approximately 5,500lineal feet.

The portion of Long Run Road proposed as the alignment is primarily two way-four lane
highway that follows the path of Long Run, a Eibutary to the Youghiogheny River. Mostly
commercial property abuts the right-of-way along the section of the road proposed for the
alignmenf which is considered one of the main routes connecting the areas of McKeesport,
White Oak and Boston. As a result of the volume of haffic to the businesses along Long
Run Road and between the aforementioned areas, potential for utility conflicts and other
private property disruption, construction using this alignment could be considered
difficult and an inconverrience to the public. Furthermore, given that Long Run Road is
owned and maintained by PADOT, all consEuction with the limits of the road right-of-
way will likely be subject to PADOT construction requirements which could quickly
increase costs. It is expected that sudr requirements would include placement of select

backfill between the pipe zone and the finished ground surface and the replacement of
pavement to PADOT standards, Should the alignment encroach the roadway, it is

expected that the paving restoration requirements would at a minimum include
resurfacing the entire width of a traffic lane.
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A cost estimate was prepar,ed for the various alignments to assist in the evaluation of the
preferred option. Each option (identified by the alignment and/or special construction)
included the following common scope of work items:
D Construction of a new 15" PVC force main from the White Oak Pump Station to a

connection point along the Long Run Interceptor near the Olympia Shopping Center.
1. Open cut construction
2. Concrete blocking where applicable
3. Installation of air relief valves housed in access manholes where required
4. Restoration along trendu

o PADOT standards where applicable.

o Seed and muldr where applicable.

The estimated construction cost without contingenry is $922230.00.

3.2.2.2.3 Land Acouisition Reouirements

Temporary construction easements will be required regardless of the proposed force main
alignment. As regards permanent easements, preliminary alignments developed for the
preparation of this docummt have attempted to be placed in public right-of-way where
possible.

3.2.2.2.4 Potential Util itv Confl ic'ts

Aside from the conflicts previously identified, there appear to be no substantial issues that
could affect the installation of the force main in the recommended alignment. That stated,

the potential for interference exist for water, gas, storrr and sanitary sewers could exist.

However, at the writing of this report, it does not appear that such conflicts could not be
easily resolved as a rezult of slightly relocating the alignment as will be defined during
final design.

3.2.2.3 Pump Statlon

3.2.2.3.1 Mechanical and Structural Design

Generally, the pump station will consist of comminutor, pumping, and emergency power
equipment designed in accordance with PADEP guidelines in two below and one above

grade structures on the north westem comer at the intersection of Long Run and Ripple
Roads. It is believed that this property is now or formerly occupied by PADOT.

In the interest of conserving the site space required of the statiorL it was decided that the
station would be of a submersible pump design. The advantage to this installation is that
the pumps are installed withjn the wet well to minimize the area required to site the
pumps, suction lines and valves. Although submersible pump are available through many
manufacturers, pumps as manufachred by Flygt were selected as the basis of design to
maintain commonality with other submersible pumps selected in this report.
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In order to convey flows of up to 5 MGD to the station, a new mar&role will be constructed

to divert flow to the new pump station as wel as act as Ern overflow to the Long Run
Interceptor in the event the Upper Long Run Pump Station cannot achieve the required
capacity. From this stucture, a 24" dtanreter gravity sewer will be constructed to an 8'-0"
diameter pre-cast manhole vault that will house submersible grinding equipment. For the
pu{poses of layout and cost estimating, a Muffin Monster manufactured by fWC
Environmental was selecte{ although other manufactr:res may be considered during final
design.

Upon exiting the grinder vault, the wastewater will flow into the pump station wet well
through a 24" diameter gravity [ne. The wet well is proposed to be a cast in place concrete

structure with a foot print designed to accommodate not only the area required by the

effective wet well volume of nearly 930 gallons but also the dimensions to install three (3)

evenly sized, variable frequency driven submersible pumps. Any combination of the
pumps with the largest unit out of service will provide adequate pumping capacity

utilizing altemating pump starts during low flow conditions, while providing peak

instantaneous pumping capacity at 5 MGD with two of the three pumps runnint
simultaneously. The pumps will discharge through individual discharge piping that
enters a Pump Control Building. Once inside the building, the discharge lines will be

furned above the floor to house isolation and check valves before retuming below the slab

and into a conunon 15" force main header. It is also proposed that a meter pit intemal to
the building be constmcted sudr that the appropriate straight runs of pipe are

accommodated. If site conditions permit as determined during final design, a valved
bypass of the meter will also be constructed. After being conveyed through the flow
meter, the force rnain will exit the building and transport the flow from the station to the

remainder of the White Oak force main as previously discussed.

3.2.2.3.2 Structural Reouirements

The pump station grinder and wet wells structures are to be sub-grade concrete

construction. The grinder manhole is intmded to be a pre.cast manhole vault while the wet
well structure will be a cast in place concrete construction. Both structures shall have flat
tops with locking aluminum hatdrways for access.

The Pump Conhol Building will be a slab on grade shrrcture with a split face block
masonry consftuction. The building will be constructed with man doorg windows (both
pane and glass block), md static louvers with actuated dampers as required by the

generator set installed. . The roof proposed for the struchrre is a prefabricated steel truss
and galvanized standing seam panel conshrrctior; with gutters and downspouts.

A monorail with a trolley and hoist rated for exterior installation for pump and motor
removal will be provided over the wet well and grinder manhole. A beam will also be

provided inside the Pup Control Building for the handling of valves for maintenance
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purposes. All beams utilized for lifting will be cantilevered beyond the limits of the

struchues for hansport of equipment to vehicles.

3.2.2.3.3 Electrical Design

The electrical design of the Upper Long Run pump station will be consistent with the

concepts previously presented for the West Shore Pump Station. Please reference Section

3.2.1,.3.3 for the intended concepts

3.2.2.3.4 Land Acouisition Reouirements

Land will need to be acquired for the pump station site apparently from the
Commonwealth of Pennsylvania for both temporary construction easements and

permanent property possession.

3.2,2.4 Cost Estimate

The cost to construct the improvements to the Upper Long Run Punp Station and new force
main are based on the following scope of work:

interceptor for use to prevent property damage in the event the pump station and the
emergency generator are not functional when required.

equipment, and an emertency generator

for conveyance of sewage to a corurection point at the 24 inch diameter relief conlorrning
to the scope items presented earlier in Section 3.2.2.2 .

The estimated construction cost without contingency is estimated as identified in Table 95.

A more detailed construction estimate is provided in Appendix B.
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Table 3-5

Construction Construction Estimate Value'
General Mechanical: $ 879.620.00
Electrical: $ 3 87.400.00
Pumo Station Constuction Subtotal $ 1.267.020.00
Upper Lons Run Force Main $ 922.230.00

Consbuction Subtotal' $ 2.189.250.00

Notes:
1. Construction Estimate Values reflect January 2008 dollars.
2. Subtotal does not include contingency factors applied and does not reflect costs for utility services, land acquisition or

special constuction urrealized herein.
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4.0 WASTEWATER TREATMENT PLANT EXPANSION

4.1 EXISTING FACILITY

The MACM Wastewater Treatment Plant (WWTP) was originally constrrcted in 1958 and was

subsequently expanded n 7972 to provide secondary heatnent. Over the years many capital
projects have bem implemented to update, repair or replace equipment and facilities as

warranted. As it exists today, the WWTP provides a preliminary, primary and secondary
treahnent as well as disinJection prior to the treated effluent discharge to the Monongahela
River. The operation and discharge is regulated under the terms of an expired (August 7,2007)
NPDES Permit Number PA0025913. The specific terms of the permit are as presented in Table

4-1. Application to renew the permit has been filed with the PADEP in accordance with the
requirements of the NPDES program and to date no determination has been made on the
renewal application.

Table 4-l

PARAMETE R
LOADING flbs) CONCENTRATION (ms/L)

Average
Monthly

Average
Weekly

Units
Average I Average
Monthlv I Weeklv

Instant.
Maximum Units

Flow Monitor and Report

CBOD-5 Day 2,39E 3,645 lbs/d 25 38 50 mglL

Suspended Solids 2,877 4,316 lbs/d 30 45 60 mgll-

Total Residual
Chlorine

0.5 nglL

Fecal Coliform

May I to Sept 30 200 / 100m1

Oct. 1 to April30 2,000 / l00ml

Dissolved Oxveen Minimum of 6.0 me/L at all times.

% Removal
(BOD5 & SS)

In no case shall tbe arithmetic means of the effluent values of these parameters
discharged during a period of 30 days exceed 15% of the respective arithmetic

means of the influent vales for the same oeriod.
pH Within Limits of 6.0 to 9.0 Standard Units At All Times.
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4.1.1 Exrsrrc Glprcrrv

The facility has an average day design hydraulic capacity of 1.1.5 MGD, although the WWTP is
capable of accepting and treating flows well above its permitted capacity up to approximately
20 MGD. Utilizing the conventional activated sludge process for the secondary treatment
process/ the WWTP is designed to remove 85% (203 mg/l) of the Biochemical Oxygen Demand
(BOD), 90% (247 mg/l) of suspended solids, arrd 99"/" (7.8 mgn) of settable solids, which
translates into a rated organic capacity of 19,950 lb. per day of BODs, and an apparent solids
capacity of.23,690 pounds per day of TSS.

4.1.2 Exrstrxo LoADs

Past and current plant loadings iue annually tabulated and reported to the PADEP in the

Chapter 94 Annual Wasteload Management Reports. Utilizing the data from these annual
reports, a summary table of loading for the past five operating years (2009-2007) was created
and is presented as Table 4-2. Although not covered by Chapter 94 capacity criteria" loadings
for the influent solids have also been tabulated for the 2O07 operating year and assumed to be

representative of average wastewater accepted at the WWTP. Finally it should be noted that the

data includes intemal plant recycle streams.

2007 Data reflective of historical data from January 2007 to August 2007 and ie assumed to be representative of typical
WWTP load conditions.

Upon reviewing and comparing Table b2 to the design ratings, the maximum consecutive
three-month average has only exceeded the curr'ent design rating of 11.50 MGD once (2007)

over the past five years. The increased hydraulic flow during the months of January and Mardr
can be attributed to the increase in wet weather experienced during those months and causing
the designation of a hydraulic overload pursuant to the definitions defined by Chapter 94.

More importantly, it is identified that the 5 year hydraulic averages indicate that the hydraulic
loads at the facility are typically less than the rated hydraulic capacity.

Notes:
1
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Table &2

Loading Parameter 2003 2004 2005 2006 2007
5 Year

Average
5 Year

Maximum
Hvdraulic fi :i

Annual Average, MGD 9.30 9.03 8.78 9.98 10.33 9.48 10,33

Maximum Month. MGD 10.87 10.83 11.35 13.04 t4.64 12.15 14.64

Three Consecutive Month
Average

9.83 10.70 10.24 10.95 12.90 t0.92 12.90

Orqanic :$:

Annual Averase. lb./dav 4.75r 4.665 4.809 5.626 9.000 5770 9.000
Maximum Month.lb/dav 5.833 5.306 6.162 8.244 12.637 7636 t2.637

Total Susnended Solids q,t ; *:tr i.a.!
.1..',: ; {l

Annual Averaqe'. lb./dav N/A N/A N/A N/A 8.755 N/A N/A
Maximum Month'. lb./dav N/A N/A N/A N/A 22.850 N/A N/A



Further review of Table 4-2 exhibits that the facility has not been organically overloaded with
respect to Chapter 94 criteria, nor is the facility projected to be overloaded within the confines of
Chapter 94 criteria. Finally there have bem no violations of the NPDES effluent pernit.

4.1.3 Exsrrnc PnocEss

Plate S1 in Appendix A presents the current WWTP plant flow diagram. As demonstrated on

the flow diagram, the existing treatnent process couunences at a junction manhole where the

Upper and Lower Monongahela Interceptors intersect, a 54" sluice gate conbols the flow of
wastewater into the treabnent plant. The gate is regulated manually through the use of a power
unit and gear reduction. Due to the implementation of the recommendations of previous CSO

related sttrdies, the maximum flow allowed to enter the plant for secondary treablent has been

increased to approximately 20 MGD.

Raw sewage enters the WWTP pump station wet well where it is pumped by four-5,000 gpm
variable speed pumps. The combined capacity of the four (4) raw sewage pumps is 29 MGD to
provide the ability to pump the maximum flow of 20 MGD with only three (3) of the four (4)

pumps operating; the fourth pump acting as a standby unit.

The pumps discharge to the Screen and Grit Building via a 30-inch cast iron force main. The

grit chambers .ue of the horizontal flow type and are medranically cleaned. The velocity of the

flow through the chambers is controlled by proportional weirs at the end of each dramber.

After grit removal, the wastewater flows to four (4) diffused air flocculation basins where the

sewate is slowly mixed for approximately 37 minutes at a design flow of 11.5 MGD,

The wastewater then settles in four (4) rectangular primary clarifiers with a detention time of
two (2) hours at the design flow. The original equipment weirs and launders/ were replaced to
improve reliability. The surface is skimmed and the settled solids moved to a hopper using a
system of flights and chains. Only two or three of the four primary clarifiers are operated

during the summer due to low flows. If the temperahrre is exheme, say 90o F, only two settling
tanks are utilized. With an intense rainJall one of the additional primary clarifiers is placed into
operation.

The maximum hourly (wet weather) peak flow is determined in accordance with the

requirements for surface overflow rates for the primary clarifiers. The total surface area of the

existing four primary tanks is 10,192 sf that, based on the required standard of 2,500 gpdlsf.,

yields anhourly maximum peak flow of 25.5 mgd for all four tanks, or 19.1, mgd when one unit
is out of service.

Originally installed in 1972, screw pumps convey the flow from the primary effluent flume to
the secondary heatment system. The three (3) screw pumps, eadr with a reported capacity of 9

MGD, lift wastewater from the primary effluent ctrannel to the activated sludge tanks, Unless a
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second screw pump is started the wet weather flow begins to bypass over a weir gate to the

abandoned ctrlorine contact tank at 10 MGD. The standard wet weather operating practice is to
operate the second screw pump and provide secondary treatnent up to 20 MGD. The Authority
has replaced and refurbished all three screw pumps in efforts to maximize efficient operation of
the pumps and minimize adverse impacts on downstreiun processes.

After the scnew prunps, flow enters the activated sludge system that consists of aeration tanks
consbrrcted during the 1972 expansion. As part of the Authority's maximization of the

WWTP's wet weather flow shategy program, the original furbine aerators were replaced with a

fine bubble diffusion system. Fine bubble aeration was installed in four of the eight aeration

tanks. Aeration tanks No. 7,2, 5 and 6 have fine bubble diJfusion and is orrrently proposed for
the remaining basins. Three (3) process air blowers are provided for process aeration basins

each capable of compressing 4000 ICFM of air to a discharge pressure of 8.0 PSIG when
operating at an elevation of 740 and 100oF air temperature.

Due to the relatively flat terrain at the site, flow between the aerations basins and the secondary

clarifiers is conveyed via open dtannel mixed liquor troughs. To keep solids in suspension as

the mixed liquor flows toward the final clarifiers, a channel aeration system is provided. The

channel aeration system also supplies air to the RAS wet well to prevent settlement and to help
keep the sludge fresh. There are two (2) channel air blowers, Each blower is capable of
compressing 7725 ICFM of air to a discharte pressure of 2.25 PSIG when operated at an

elevation of 740 and air temperature of 100"F.

As previously mentione4 two (2) l0Gfoot diameter circular final clarifiers having a detention
time of 4.2 hours at design flow continuously accept the mixed Iiquor where the so[ds portion
settles to the bottom, Clear supematant overflows the clarifier weirs and flows to chlorination
and discharge. The solids concentrate on the bottom of the clarifiers and are retumed by pump
to the aeration tanks. This sludge is called return activated sludge (f(AS). Excess sludge that is
accumulated in the system is wasted to the sludge handling units by the waste sludge pumps.
This wasted sludge is refered to as waste activated sludge (WAS) and is handled along with
the raw sludge produced in the primary units,

A combination of three (3) horizontal, centrifugal, non-clog retum sludge pumps pump retum
activated sludge to the aeration tanks as dictated by forward flow rates, Each of these pumps
are controlled by a variable frequency drive (rffD), whidr can vary the pump capacity from
2000 gpm (575 rpm) to 4000 gpm (690 rpm) at 26feetTDH. Normally, the VFD is automatically
controlled and is based on the aeration tanks' inlluent flow. Retum sludge is conveyed from
the final clarifier to an RAS wet well (which is integrally constructed in the Blower Building
basement). RAS volumes and flow rates can be automatically proportioned based on the

influent flow rate.
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After settling, the effluent is drlorinated and flows to one of two dual compartrnent ctrlorine
contact chamber having a detention time of more than the required 15 rninutes at a peak rate of
pumping through the plant.

The new chlorine contact tank is comprised of two (2) separate sections, eadr section being 51'-
0" x 52'-0" x 8'-5" (SVD). The effective capacity of eadr section is 158,500 gallons for a total
capacity of.337,200 gallons. At a design flow of 11.5 MGD, the detention time is 42 rninutes. At
20 MGD the detention time is 24.3 minutes.

These original contact tanks are located adjacent to the primary clarifier effluent and are not
normally utilized. Each section of the original two-section chlorine contact tank, which may
still be used in emergencies, is 30'-0" x 51'-4" x 5'-0" (SWD). Eadr section has a volume of 59,L00

gallons (a total of 138,200 gallons) and provides a detention time of 15 minutes for 13.3 MGD of
flow.

Two (2) vacuum-feed chlorinators ere provided to feed chlorine, at a set rate, to each of a

number of points in the treatment system. The chlorinators are manually paced based on the
measured total residual chlorine. The capacity of each ctrlorinator is 500 pounds of chlorine per
day. At the design flow of 11.5 MGD, the capacity of the chlorinators enables the operator to
vary the drlorine concmtration (before the clrlorine demand is exerted) from 0,8 m&/l to 8.3

mgA. The drlorinators are fed by one (1) one-ton chlorine cylinder.

Chlorine is also added at various points in the treatnent system. Six (6) chlorine
distributors/flow indicators are provided to split and measure the chlorine being added to
various points in the system. The points at whictr chlorine solution flow is distributed are

(corresponding to each disbibutor-meter):

The current sludge handling practice is to pump all sludge to one of the two designated
aeration tanks, which acts as an aerobic digester. Primary sludge and waste activated sludge
can be added to two (2) 32'-dia sludge thickening tanks, having a detention time of 0.4 days at a
sludge flow of 0.54 MGD. The thickened sludge is dewatered by a 2.5 meter belt filter press
after being mixed with flocculating chemicals. The moisture content of the dewatered sludge is
approximately 80%. The dewatered sludge is disposed of by landfillint and is cu:rently hauled
by Waste Management to a landfill in Monroeville, PA for ultimate disposal.
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4.2 PROPOSED WWTP EXPANSION CAPACITY AND PROCESSES

4.2.1 REQUTRED Clplcrw
4.2.1.1 Hydraullc Capacity

The basic flow management concept of the proposed in the Act 537 Plans was that the futtue
MACM collection system must be capable of capturing, conveying and treating at a minimum
350% oI the average dry weather flow from the combined sewage drainage areas and a 2-year

24'hour projected peak wet weather flow from the sanitary-only systems to the WWTP. It is
apparent from the information present in the previous sectiory that the plant does not have the

capacity to accept and treat the projected peak storm flow. Therefore, the Act 537 Plan
prescribed a WWTP expansion to accept the proposed maximum peak flow from the MAG,I
service area calculated to be approximately 42.5 MGD. The plan did not indicate that a change

in average day design hydraulic capacity would be warranted.

4,2.1.2 Organlc and Solid Capacity

The existing WWTP has a rated organic capacity of 19,950 lb. per day of BODs and an estimated

solids capacity of.23,690 pounds per day of TSS. The construction of new process basins will
provide additional organic and solids capacity. However, because existing influent loads

evaluated in Section 4.1.2 are substantially Iess than these rating and were not projected by the

Act 537 Plan to increase over the next 20 years, an increase of the rated capacity is not being
sought through this expansion.

4,2,2 PRoPoSED Pnocesses

4.2.2.1 SplitTrcatment

The Act 537 Plan evaluated several options for handling wet weather-related peak flows. Of the

options evaluate, it was determined that the installation of parallel treatnent trains to handle
peak was the most viable option.

According to the USEPA, split parallel treatrnent processes are gaining popularity for facility
expansions where the peak capacity expansion requiremmts substantially outweigh the

average day capacity increase. The parallel split processes can utilize combinations of
chemicaVphysical or biological processes. In the case of the MACM WWTR the Act 537 Plan
recommended parallel biological processes to satisfy regulatory requirements and conform to
spatial site constraints. The plan recommended a that the existing activated sludge process with
it's maximum wet weather capacity of. +l- 20 MGD remain intact and be complimented by an

SBR plant with a maximum wet weather capacity of. +l- 23 MGD. This arrangement of processes

would permit all flows to be split in various proportions corunensurate with the influent
hydraulic load to maintain the biological process in both plants during low flow to ensure the

proper biota is available when peak treatrnent is required.
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4.2.2.2 Process Flow Diagram

Drawing 5-2 in Appendix A is reprinted from the approved Act 537 PIan as the recommended
altemative's process flow diagram. As will be expanded upon through the remainder of this
report in the discussions regarding sizing and process performance, there were several
deviations from the split treatrnent concept projected in the Act 537 Plan.

The report identified that eadr plant process train would have designated preliminary
teatrnent headworks and common disinfection facilities. However, due to aging equipment
the MACM staff requested that existing headworks be replaced with preliminary treatment
equipment common to both treatrnent processes. Also and as expounded upon later, the
designation of common disinfection facilities could not be realized due to regulatory issues and
the different hydraulic profiles of the two processes.

The second main deviation recommended herein from the Plan's process flow schematic
involves the primary clarifiers. Upon review of the organic, solids, and nutrient sample results
monitored at the facility (reference section 4.7.2), it was determined that the influent wastewater
composition concentration could be classffied as weak. Understanding that the activated
sludge systems prescribed by the Act 537 Plan and this report rely on a swtainable organic
loads for efficient treatment it was decided that keeping the primary clarifiers as a unit process

in the existing heahnent train would hinder the performance of the existing activated sludge
system. Further lending grounds to this decision were the following reasons:

35% of organic material and up to 50-50% of solids treated. After splitting the influent
load by 50% for the split treatnent concept the organic load witressed at the influent of
the existing activated sludge process would be reduced even more.

process type was proposed nor was space (in the form of land or existing basin) was
designated for this use.

environments and that waste activated sludge (as existing and proposed) perform better
in aerobic forms of stabilization.

that of the aerobic counter part. Given the lack of an unlimited budget preference will
be given to aerobic digestion (reference Section 4.3.5)

acquisitions (reference Section 4.6.1) and as noted from Drawng 6-2 in Appendix A,
primary clarifiers were not proposed for the SBR side of the parallel process.

These reasons give credence that the existing primary clarffiers do not er*rance the overall
treabnent process and could also hinder the preferred method of sludge stabilization. To this
end the removal of the unit process from the treatment hain presents basins that could be

reutilized to perform sludge stabilization (reference Section 4.3.6).
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Applying these changes to the preliminary design process flow diagram the result, is displayed
as Plate  -2nAppendix A.

4.2.2.3 Biological Nutrient Removal Considerations

Over the past decade a number of reports and technical papers have been published on the
water quality in the Gulf of Mexico, specifically dealing with the reducing the level of hypoxia
in the body of water and its tributaries. Hypoxia is a condition that occurs when excess

nutrients, primarily nitrogen and phosphorous, trigger excessive algae growth that results in
reduced sunlighf loss of aquatic habitat and a decrease in oxygen in the water. Excess nuhients
can come from both point and non-point sources such as agriculfural ferfilizers, factory and
wastewater treabnent plant discharges, and runoff from developed land, abrospheric
deposition and soil erosion.

As an effort to reduce nutrient levels, Total Maximum Daily Loads (TMDLs) for nutrients and
sediments are being developed for many water bodies throughout the United States. TMDLs
and other water quality-drivers have resulted in publicly owned treatrnent works (POTWs)

having to comply with more shingent effluent limitations for parameters such as total nitrogen
(TN) and total phosphorus (TP), Wihress to this is a similar pollution situation that exists in the
cenbal and eastem portions of Pennsylvania that is tributary to the Chesapeake Bay. In that
region of the state many discharge permits for treated wastewater from POTWs often include
effluent limitations for total levels of nutrients. Preliminary indications from regulatory
agencies such as the USEPA and PADEP have suggested that total nutrient disdrarge limitation
cou.ld be applied as early as 2011 to all point sources discharging to these impaired water
bodies. The MACM WWTP discharge into the Monongahela River classifies the facility as a
point source in the Ohio River basin which ultimately flows to the GuU of Mexico. Therefore, it
is considered prudent planning to consider nuhient removal in the expansion design to ensure

compliance with potmtial discharge limits.

Although there are several methods to reduce and remove the nuhients, the basic

methodologies are biologically and chemically. The more capital friendly option is biological
methods. Consequently, the following biological nutrient removal (BNR) processes are

recommended.

4.2.2.3.1 Recommended BNR Treatment

The most corrmon means to reduce nitrogen biologically is through the
nifrificatiorVdenibification processes. Nibification is a biological process that uti[zes
oxygen to convert ammonia to nitrite and ninite to nitate. If standards require that the
resulting nitrate be reduced, one treahent altemative is the process of denihification, in
which nitrate is reduced to nitrogen gas that is ultimately released to the atnosphere. In
contrast to nitrification, biological denitrification occurs in the absence of orygen and uses

organic compounds present in wastewater as a source of carbon. Energy is obtained by
oxidizing the organic substrates. During denitrificatior! nitrate acts as an electron acceptor
in the absence of free oxygen. Since biological denitrification is perforured only on the
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nitrate ion" nitrification is essentid for complete nitrogen removal. Comparing the influent
TN concentrations to the effluent limitations estimated herein, it has been decided to
incorporate both biological processes into the new SBR heabnent tuain. In doing so, the
capital will have been well spent if and when a limit is applied.

Phosphorus on the other hand is commonly removed through a combination of biological
and chernical processes. Ilr biological heatnerrt the phosphorus in the wastewater is

removed through incorporation into the cell tissue of microorganisms during BOD

removal. In other words, certain microorganisms, when zubjected to anaerobic (absence of
oxygen and ninates) conditions, assimilate and store fermentation products produced by
other facultative bacteria. These microorganisms derive energy for this assimilation from
stored polyphosphates, which are hydrolyzed to liberate energy. The free phosphorus that
results from the hydrolysis reaction is released to the mixed liquor, These same

microorganisms, when subsequently exposed to aerobic conditions, consume both
phosphorus and oryten for energy production and cell synthesis. The phosphorus is
finally removed from the process during the normal sludge wasting procedure after the
microorganisms are concenhated through settling.

Similar to the prescription for the removal of nibogen, goals were set to biologically
remove TP to the estimated regulatory level for the new SBR process. Should the
biological methods employed not fulJill the required limitation, it is recommended that
dremical methods should be investigated as wananted.

It is important to note that the biological nutrient removal considerations applied for new
processes may or may not achieve future effluent limitations, The intention of employing
these tedrniques and ability to be easily converted when needed is only to minimize
process modifications in the future.

4.2.2.3.2 Estimated Nutrient Limits

Estimating future water quality limits is extremely difficult. That stated to ensure that
some level of treatment was considered in the proposed expansion process design
limitations had to be assumed.

A literature review of technical papers on reduction of hypoxia and nutrient water quatity
goals identified the following inforrration:

group comprised of federal and state regulatory agencies, has recommended a dual
nutrient strategy targeting a composite 45% reduction TN and TP loads in tributary
to the Gulf via the Mississippi Rivers.

34o/o of phosphorus loads to the GulI.
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Monongahela River between the West Virginia border and its confluence with the
Alleghmy River atPittsburgh tobe l.1mt N/1.

Ohio River Basin toward the composite 45% overall goal.

With this inlormation in mind and knowing the minimum water quality river flow rates of
the Monongahela River, a prediction of the potential nutient limits could be made using a
dilution calculation. The result of the calculation estimated a 5 mglL TN limit by assuming
the WWTP flow at design capacity of 12 MGD, the Monongahela River flow rate at 319

MGD, and an allowable TN concentration in the river of 0.226 mglL TN (or 8D% of. the 1.1

mg/l USGS concenkation). A level of confidmce is associated with this prediction as it is
within the order of magnitude identified by the PADEP for statewide limits as based on
nutrient reduction strategy findings in the Chesapeake Bay watershed.

Unfortunately, there is limited published data available for specific phosphorus
concentrations in the Monongahela River. Given the minimal variance between the

prediction for the TN limit and PADEP infications of statewide lindts, it was decided to
utilize a TP limit commonly instituted throughout the Mississippi River Basin of 1.0 mg/L
TP as the estimated future effluent limit.

4.2.2,3.3 Existino \AMTP Nutrient Loads

Currently the MACM has no nutrient limitations in the current operating NPDES permit.
For this reasor1 there is no reason to sample for these parameters. Understanding that
there is little to no nuhient data available, a special sampling program was instituted for
the preparation of this preliminary design document. Samples were obtained at influent
primary effluent and final effluent sampling points and analyzed for the components of
TN and for TP. Specifically TN is comprised of nibates, nitrites, and Total Kjeldahl
Nitrogen (TKN), which is the combination of ammonia nihogen and free organic nitrogen.

A four (4) month sampling and analysis program yielded results for assumed typical
baseline concmtrations and percent process removal that will be utilized for the basis of
preliminary design. The average and maximum concentrations and percent removals
acquired from the limited sampling are presented in Table 4-3:
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Table 4-3

Samole Location lnfluent Priman Effluent Final Eflluent

Parameter
Conc.
(mg/L)

Conc.
(me/t)

Percent
Removd

Conc.
(mdt)

Aeration
Percent
Removal

Overall
Percent
Removal

Ammonia 9.1 7.3 r9.8% 2.5 65.8% 72.5 %
Free Nitrosen 7.8 3s.9% 1.5 70.0 o/o 80.8 %
Total Kieldahl Nitroeen t6.9 12.3 27.2% 4 67.s % 16.3 %
Nitrates and Nifites 0,8 0.6 25.0% 33 -450.0% -312.5 %
Total Nitosen t7.7 t2.9 27.1% 7.3 43.4% 58.8 %
Total Phosohorus 3.1 2.4 22.6% t.41 41.3 % 54.5%

As wibressed from the table the levels of the TN components and TP are consistent with
published weak wastewater concentuations. Further evaluation of the table indicates that
nitrates and nitrites are formed through the treatnent process. This is to be expected as the
nitrogen transitions through its various forms and therefore is an indication that the
microbiological population in the existing process promoted nitrogen reduction and

operating properly.

With a limited sampling window, it is prudent to be consenrative with the typical loadings.
For this reasoru the preliminary process design utilized higher concenbations of ammoni4
for the design of TN removal in the WWT" expansion. The removals calculated as typical
are also considered conseryative. The reason is because the samplint program was

perfomred during late autumn and early winter wherr colder wastewater temperatures
slow the biological kinetic reactions resulting in lower nutient removal percentages.

4.2.2.3.4 Expected Effluent Concentrations

Finally, a flow and mass balance was performed to predict the effluent concentrations to be
expected from the considerations incorporated into the new process. These calculations
were performed with the understanding that no capital improvements will be
implemented to modify the existing treatrnent processes beyond that previously identified,
and using the baseline organic and nutrient loads obtained from historical WWTP data.
Plate 4-3 in Appendix A is provided to identify the results of the calculations for the
expected concentrations at various points throughout the WWTP. Also Table 4-4 is
provided as a comparison of the expected effluent concentrations to the cunent and
potmtial effluent limits.
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Table 4-l

Parameter Flow and Mass Balance Calculated Value Projected
Regulatory

Limit
wwr?
Influent

SBR Train
Eflluent

Existing
Process

Final Eflluent

Flow. (MGD) t2 4 8 12 Monitor
BOD. (me/L) 115 15 9.2 lt.2 25

TSS, (me/L) 103 l) 7.9 10.4 30

TN. (mp/L) 20 5 8.6 t,) 6

TP, (mgll-) 3,1 I 1.8 1.5 1

Review of Table 4-4 indicates that incorporation of BNR in the new processes alone will
not adrieve the projected regulatory limits even after the two effluents are combined.
Therefore and as indicated earlier, should the nutrient limits be as stringent as estimated
in this document, operational changes and possibly capital improvements may be

required to adrieve the actual limit.

4.3 MAJOR EQUIPMENT SELECTION

Understanding the unit processes of eadr treatnent train of were approved by local
govemment and regulatory agencies through the Act 537 Plan process, a more detailed
investigation into equipment altematives to establish these processes was evaluated by ttri"
report.

The foundation for sizing the eqgipment evaluated was based on a review of historical
loadings, assumed future loadings and effluent requirements, and theoretical design
calculations for the operation of the respective unit processes. Theoretical calculations for the
respective process and equipment sizing is provided in Appendix D. Equipment altematives
that would be compatible to the sizes govemed by the sizing calculations were then evaluated
for feasibility qualitatively and economically, with respect to process reliability and flexibiJity,
operation and maintenance, and conformance to design guidelines published by the PADEP in
the Domestic Wastewater Facilities Manual (DWFM). The equipment ultimately selected as

the basis for design yielded preliminary tank and equipment sketches and ultimate$ a site
layout used to develop cost estimates.

As regards the selection specific brands or manuJacturers, a rninimum of traro options were
idsrtified as viable altematives for each process. This report attempts to identify two options
that will accommodate the needs of the design concepts and selects one as the favored
altemative for the development of the site plan and cost estimates.
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4.3.1 Pnelrurunnv Tnenrmerr: New Heaowonxs

Originally the Act 537 Plan recommended the installation of new influent strrcture to
proportion flow between the split treatment trains. To this end the flow would be split before

ortering the WWTP and being pumped or receiving preliminary treatnent. Upon meeting with
the MACM staff it was determined that the existing screens and grit removal systems, although
having been repaired and restored over the yeirrs, are at the end of their useful life. For this
reason, the concept for the headworks was revised so that the new screen and grit removal
facilities handle all flow received at the WWTP. The request that these units be located ahead of
influent pumping to protect the pumps from the rags and grit materials typically removed by
such equipment was included with this petition, It was agreed to evaluate this altemative and

an option consistent with the Act 537: placing the units after pumping.

4.3.1.L Preliminary Treatment Unit Locatlon

The two process arrangements evaluated were 1) a below grade, pre-pumping option and 2) an

above grade post pumping altemative. The order of eadr unit process for the altematives :te as

follows:

Below erade, Pre-oumpins
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Above-srade Post-pumpins

the Proposed West Shore Pump Station
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As the selected soeen and grit removal equipment are consistent to either option and dictate
the footprint of the headworks structure, the only differences between the options are the
location of influent pumping facilities and influent gates. However the substantial difference
between the two options is the construction cost associated with how the struchrre is built.

Currently, influent wastewater is pumped to the screerui and grit removal tanks. It is surmised
that the reason for this is the depth of the influent lines from the collection system
(approximately 35 feet from the surface) prohibited the installation of such processes ahead of
the pump which is often the preferred location of preliminary treatment units. That stated,

evaluation of installing the grit and screens ahead of the influent pumping facilities dictates a
deep below grade constmction and the installation of pumps to accommodate the peak flow
received at the facility. It was estimated that at the deepest excavation would be range between
40 to 50 feet from the existing surface to accommodate construction of the influent and screen

channels, grit removal units and wet well associated with the option. Moreover, the foot print
of this option was estimated to be 135 feet by 50 feet. Excavation this footprint at that depth



would require substantial excavation not to mention sheet piling to protect existing structures
and the excavation itself, water protection and hauling of excavated material required in order
to complete the excavation, Additionally, in evaluating the two options, it was determined that
placing the units ahead of the pumps required more concrete due to the consbrrction of the
deep foundation and exterior walls ttran the post pumping arrangement.

AII other things being equal, the construction cost of the deep consbrrction preliminary
beatment units prior to pumping option was estimated to be nearly 2.5 times the cost of the

post pumping arrangement, which includes upgrades to the existing WWTP pump station and

larger pumps installed at the West Shore Station. Aside from cost, the post pumping
arrangement allows for an easier construction and is consistent with the concepts put forth in
the approved Act 537 Plan. Therefore, the more economical consEuction arrangement is

recommended.

The remainder of the narrative in this section will focus on the selected arranBement and how
the respective units will function with respect to each other.

4.3.1.2 Raw Sarage Pumping

Influent pumping to the WWT" will be perforrred at two locations, the existing WWTP pump
station and the West Shore Pump Station (reference Section 3.2.1).

4.3.1.2.1 VIAA/TP Pumo Station

A. Capacity and Mechanical Upgrades

Currently the existing pump station has a firm capacity of 20 MGD and discharges to the
existing screen and grit facilities. The proposed West Shore Pump Station is to have a

capacity of. 77 MGD. Understanding that the WWTP must be designed to accept

approximately 42.5 MGD at peak flows, the combined capacity of these two stations
cannot convey this flow rate. For this reason, the WWTP pump station will need to be

modified sudr that new larger capacity pumps to pump approximately 26 MGD will be

installed. Regardless of the capacity, the existing pumps would need to be replaced due to
the static head requirement associated with the location of the new screens and grit
facilities.

In changing the capacity of the station to 25 MGD (18,055 gpm), it is proposed that eactr of
three operating pumps (a fourth provided for standby) must have a capacity of 5,020 gpm
per pump to ensure operation during peak conditions. With modifications of the existing
force main, the total dynamic head (TDH) associated with the peak flow rate was
approximated at 70 feet of TDH.

Similar to the evaluations performed for the pump stations associated with the overall
scope, vertical shaft and dry pit submersible pumps were also assessed for the replacement

pumps. The decision for the type of pump to be utilized for the replacement pump was
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rooted in the level of maintenanc€, spatial constraints due to the relatively constricted
layout of the existing pump room, and capital cost. A table is provided in Appendix D to
identify the differences between the various pumps evaluated as candidates for
replacement.

Although all pumps evaluated in Appendix D present a level of feasibility as regards
capacity, the vertical shaft style as manufactured by Yeomans Chicago appear to present
the most optimal spatial configuration and had the least expensive budgetary price. For
this reasorL this type of pump and the associated budget prices were utilized in the
construction cost estimate prepared for this report.

That stated the operations staff expressed concelns with the minimal protection prior to
the wet well and pumps. Currently the only protection at the WWTP pump station is a
manually cleaned screen with 3" bar spacing. Concepts to provide additional pump
protection proved fruitless. For this reason, efforts to address these concerns will be

incorporated into the detailed design.

One option that may be explored further would be the use of the Flygt dry pit submersible
pump. The design of this pump is a semi-open flattened and swept back impeller,
combined with the relief groove in the volute, has been proven to reduce the risk of
cloggurg from unscreened wastewater and maintain pumping efficiency. As the impeller
turns, screenings are forced into the spiral-shaped groove. The combined action helps to
tug material from the impeller into the volute where it is free to be pumped away.

Regardless of the pump chosen for this application, all pumps will be equipped with
variable frequenry drive control system located in the Pump Control Room above th" dry-
pit that will accommodate a wide range of flows.

B. StructuralUpgrades

The existing station is a structure of four levels, a first floor flat roof structure and three
levels below grade. Access to the lower levels from the ground elevation consists of a
single stairway that splits to two sets of steps to the first basement where the station is
divided into the wet well and pump room sides of the structure. From the second level
down to the third and fourth levels, separate stair wells are provided for access due to the
separation provided.

The existing access arrangement between levels does not conform to PADEP regulations or
NFPA codes for the separation of classified areas containing gases with the potential to
spark or explode. For this reason, the first and second floors must be modified to separate

the levels and to include a separate accesses for the pump and wet well sides of the station.
It is proposed that a block wall can be constructed on the first level to pernrit access to the
pump room from the existing stairs originating from the ground floor and separate the wet
well area and i/s off gases from the prunps, motors, and electical equipment on the first
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floor. With this separation, access to the wet well side would be required. It is proposed
that the existing steps to the first basement be removed and an access door cut into the
foundation wall on the wet well side of the second floor and a below grade stairway
constructed. To protect this stair way from climatic elements, it is proposed that the stair
way be enclosed with a door at ground level, for ingress+gress.

As regards the roof over this addition to the building it can be included as.rn expansion of
a proposed roof replacement, previously identified by the Authority in the February 2005

Five Year Capital Plan. The roof replacement will be the installation of a wooden truss,

shingled roof with gutters and downspouts that will create an attic space above the
existing structure.

Finally, the doors, windows, and FIVAC equipment of the structure are demonstrating
signs of wear and age and recommended for replacement. The materials specified will not
only update the aging building but also provide better inzulation for heating and
ventilation concems.

4.3.1.3 Screens

To convey flow to the screens, the wastewater will flow into the headworks building from
dedicated force mains to a common concrete influent drannel. The drannel will be equipped
with lnife gates to shut off flow from either force main and after several feet of length split in
three channels. Two ctrannels will contain an automated selJ-contained sluice gate and an

automatic mechanically cleaned bar screen, each with a manufacturer's rated capacity of 24

MGD. Flow through the channels will be controlled by signals from the ultrasonic flow meters
installed in the influent channel. Whsr flow exceeds 24 MGD, both gates will automatically
open and flow will be directed to both channels. The third channel will accommodate the entire
peak flow rate with a manually cleaned bar screen will be provided as a backup in case of a
failure of one of the automated screens. Sluice gates at the enfrance and exit of each channel will
control flow through th" bypass drannel. The screens and the channels are designed to
accommodate low, average flows, by maintaining a minimum approach velocity of I ft/s for a

minimum flow and maximum approactr velocity of 2.05 ftls at peak flow whidr is outside the
recommended range of 1.25 feet per second to 3 feet per second published as Section 51.133 of
the DWFM.

The screerrs proposed for this assignment are "catenary" We units, with Llz' effective bar
spacing and no moving parts inside the drannel. Several screens were investigated for the basis

of design. After seeing each unit in person, representatives from the operating staff selected

two units, with a preference for one over the other. The selected units were the Vulcan
"Mensch-Screen" and the Duperon "Flex-Rake". Both units utilize 316 stainless steel
construction with no bearings or sprockets below the water surface in the flow drannel. Due to
the fact the Duperon unit is driven by explosion proof electric motors it was preferred {or
maintenance reasons over the Vulcan's hydraulically drives and thus used as the basis of design
sketches and cost estimates.
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The solids caught on the screen will be cleaned from the bars with the automatic rake and

scrapper system that will discharge solids through an integral screw conveyor into a compactor

that will wash organic material from and dewater the screenings collected. The solids will be

disdrarged from the compactor unit into a disposal dumpster for ultimate disposal.

4.3,1.4 Grit Removal

After passing through the fine screen, wastewater will enter a grit removal chamber. A total of
four ( ) vortex type grit removal chambers, each with a maximum capacity of 72.0 MGD, will be

provided, This Act 537 Plan recommended the use of a vortex style grit removal system on the

basis of reliability and operational flexibility. This document does not deviate from this
recommendation.

Each grit removal chamber shall consist of a circular tank having a twelve foot diameter. The

inlet drannel velocity to each grit dramber will be no less than 2.0 fps at the split low flow and

3.5 fps at the peak flow of 48.0 MGD with all four units online. Daily flows up to 12.0 MGD will
be directed through one or two grit drambers as dictated by the operations staff. When flows
exceed 12.0 MGD, the second and third girt chamber will be automatically activated and so on

in increments of 12 MGD until dl four units are in operation.

A mechanically induced vortex shall caphrre the grit solids in the grit dramber hopper. The grit
will be pumped from the grit chamber hopper to a grit concentrator for the secondary beabnent
of organics and secondary grit dewatering. Excess water and residual organic material will
flow out the top of the concentrator and be retumed to the inlet of the grit chamber. Grit will
discharge at the bottom of the concenEator into a dewatering screen conveyor, Grit will be

further dewatered in the screw conveyor which will thm discharge onto a belt conveyor and

transported to a dumpster to await ultimate disposal. In order to have complete redundancy,
two (2) grit concentrators and two (2) dewatering screw conveyors will be provided. Similar to
the screen channels, a bypass channel will be located between the sets of two grit removal units
in the event one or more of the units are out of service.

Gates shall be provided ahead of eadr treaEtent unit in order to provide bypassing of units that
may be out of sersice and also to allow the alternate operation of duplicate units.

4.3.2 Flow CoNTRoL Drvensrou Srnucrune

The proposed flow splitting chamber will consist of a metering device on the influent lines
above a weir and three (3) effluent pipes. The first effluent pipe will be a24" Iine to the existing
WWTP process bain and shall have a capacity of 0-8 MGD under average day flow conditions
and up to 20 MGD at peak flows. The other two effluent pipes will flow to the proposed SBR

process train and are preliminarily sized to be 24" arrd 36" diameter lines that combined shall
have a capacity of 0-4 MGD at average flow conditions and up to 24 MGD at peak flow. The

purpose for the dual lines is to rninimize friction head loss and to constrain the minimum
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velocity to alleviate settlement in the line. The Splitter Box will be equipped with a ckramber that
will make the flow spill over a weir into a cha::rber that will be proportionally divided by 5

automatically operated weir gates. The placement of the gates in the effluent houghs will be

strategically placed to divide the flow proportionately for various flow rates. Table 4-5 is
provided to identrrfy the proportion of the flow split based on the influent flow. It should be

noted that the percentages identified in the table correspond to the placement of the gate along
the weir length.

4.3.2.1 OperaUon

A Programmable Logic Controller (PLC) with five (5) program modes shall be provided to
control the weir gates. The various modes must be hand selected by the operations staff and
will provide automated operation of the splitting dramber on the basis of flow signal set points.
The operations staff shall have the ability to set the various flow points in the PLC that will
operate the gates. Orce a flow set point is consistently metered or exceeded for a period of 15

minutes the PLC will send a signal to open and close the gates with the matdring flow set

points. The basis of design set points as displayed in Table 45 above will likely be the default
settings however may be modified during final design or startup through the use of the PLC.

4.3.3 Seouerucnc BATcH Relcrons
One of the most corunon processes for biological treatment is one of the various versions of the
activated sludge process. The version selected for the new heattxent train by the approved Act
537 Plan is the Sequential Batch Reactor (SBR).

This modular design is an activated sludge process consisting primarily of parallel reactor tanlcs

with aeration/mixing systems, decanters and sludge withdrawal facilities. The advantages of an
SBR system over other aeration system include its ability to handle peak flows without
equalization, consistent quality of effluent, relatively low operation and maintenance costs from
potential energy conservation and minimum mirnpower requirements, and linited space

requirements since both biological treatment and sedimentation occur in the same tank. The
treatnent process also controls filamentous sludge bulking and can provide greater flexibility
with shock organic loads and nutrient removal than other activated sludge processes.
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Table tl-6

Influent F'low
Existing Process Split

Percentase
New Process Split Percentage

Base Point I 0-12 100 0

Base Point 2 0-24 0 100

Base Point 3 r2-32 25 75

Base Point 4 12-40 50 50
Base Point 5 r2-44 45 55



4.3.3.1 Sizing and Recommended Operational Parameters

The treahent process typically involves a five-stage rycle that ocfllrs in the reactor tank. The

first stage is the fiIl stage when the wastewater influent fills the tank and mixes with mixed
Iiquor settled during the fifth stage. Aeration draracterizing the second or react stage can also

occur during the initial stage. The react stage results in organic and nitrogenous oxidation.
Aeration and mixing are terminated and the third or settle stage allows the settling of solids.

The fourth or draw stage involves the decanting of effluent after settling. During the last stage

the tank remains idle and solids are withdrawn from the bottom. Once the fill, and aerated

mixing rycles are complete, a parallel reactor tank is also in the fill stage at this time.

Some SBR systems involve a semi-batdr process where all stages occur in one tank as inlluent is

continually accepted and baffled in an effort to reduce short-circuiting equalized flow and

prevent disturbance of quiescent settling conditions. The five cycle stages of the tme SBR cycle

are combined into three in the semi-batch mode of operation. The first two stages of the true
batch process comprise the first stage of the semi-batch version. Sedimentation is considered
the second stage of the semi-batdr ryde, while the last is a combination of the decanting and

idle stages of the true batch method.

For either prooess system the rycle times can be adjusted to accommodate incorporating
altemating phases of oxic-anoxic/anaerobic (air on-air off) conditions in the cycles for BNR
capabilities.

Both SBR process systems with BNR capacity were considered in the preparation of this rgport.
Both systems provide a high degree of treahrent by eliminating the negative impacts caused by
exbeme flow fluctuations and are considered viable options at the preliminary design stage.

The two manufacturers investigated the most for eadr process style were Siemerrs Jet-Tech for
the true batctr and ITT-AB| for the continuous flow style. Each manufacturer's system has a
proven ability to provide the required treahent of wet weather related flows in the most
efficient and flexible way. The final selection of the type of the SBR system will need to
consider various factors better determined during final design such as process loading, land
availability, hydraulics, cost effectivmess, system flexibility and operational preferences. For
the purpose of developing the cost estimates for the proposed flow management altematives,

the continuous flow system by ITT-ABJ was given preference. The reasons for the partiality
include:

flow. True batctr draracteristics are maintained for flows up to 3.5 times the design flow
whereas continuous flow units allowing for "fill decan(' mode during peak flow
conditions over 3.5 times the design flow without disturbing the sludge blanket.

typically reduced by 20-30% of the true batch counter part which needs the additional
volume to equalize peak flows.
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The continuous flow system can be converted to a Eue batch system with the

appropriate valving at low flows
The ITT-ABJ system utilizes a fine bubble membrane disc aeration system and static

mixers to provide the required oxygen and mixing for the BOD and nutrimt removal
fed by positive displacement type air blowers versus jet aeration for aeration and
mixing.
Conservative Cost Estimating: The budget price for eadr system slightly favors the true
batch SBR system. Using the price of the continuous batch system even with the
reduced volume, allows for some protection from escalating material costs.

The SBR basins for this report are designed to accommodate either a conventional or continuous
flow modes of operation to treat average and peak day hydraulic loadings of. 4.0 MGD and 24

MGD respectively, with average day influent loadings of 115 mg/L of BODs, 102,5 mg/L TSS,

and 25 mgA NHs-N. The specified effluent quality parameters that must be guaranteed by the

manufacturer are concentrations of 15 mg/L for BODs, 15 mg& TSS and 1 mg/L of NHrN.

The basins were sized with an assigned Food to Microorganism (F:M) ratio of 0,035, Mixed
Liquor Suspended Solids (MLSS) concentration of 4,800 mg& and the anticipation of complete

nihification and denitrification.

An important factor in the nikification process is alkalinity, or pH buffering capacity of the

wastewater. Published literature about biological treatrnent has stated that a minimum residual
alkalinity of 50 mg/L as CaCOeis required to provide adequate bulfering capacity and maintain
a constant pH of approximately 7.0 pH units in the aeration basin. As nibification occurs,

alkalinity concentations decrease at a ratio of approximately 7 mg/L CaCOa to 1 mg/T- NH:-N.
Therefore, complete nitrification of 25 mg/l NHrN will remove influent alkalinity and may
require special buffering provisions to maintain a constant pH in the SBR. If buffering capacity

is required to maintain the pH of the basins during the nitrification/denitrification processes, it
is proposed that 50% concentrated caustic soda (NaOH) be dosed at the influent of the basins at

the proposed splitter box. To attempt to minimize the chenrical addition, denitrification is
incorporated into the design. Denitrifying wastewater has the ability to recover approximately
50% of the alkalinity destroyed during nitrification, which should reduce the dremical addition
proportionally.

Four SBR basins are proposed. The dimensions of eadr basin are 111 feet long by 75 feet wide
with a low water level depth of 10.0 feet and a high water depth of 15 feet. Each basin will be

aerated through a grid of fine bubble membrane diffusers with air supplied by four - 75 HP
positive displacernent process air blower rated at a capacity of approximately 1,250 cfm. A fifth
identical blower unit will be provided for backup service to provide capacity with the largest

unit out of service. The blowers will be controlled with variable speed drives to proportion air
flow to monitored dissolved oxygen levels in each basin and maintain a minimum dissolved
oxygen level of 2mglL.
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The peak day design flow and storm flow rycle times govem the tank decant rate of 8,333 gpm
which equates to approximately 12 MGD per basin. However, as a function of the BNR cycles
and also under peak conditions, decant cycle will overlap, requiring the downstream hydraulics
to be govemed by a peak flow rate of 24 MGD.

The decants are to be confrolled by a programmable logic controller system whidr is designed
to function with six three.stage process cycles under normal flow conditions and eight cycles for
storm flow situations, and twelve rycles for "extreme" storm events. Such events may occur
when one tank is out of service and the other basin must hydraulically accept all inJluent flow.
The basins may still operate in a conventional batch mode if desired by the operations staff.

Other provisions to ensure that the tanks will not overflow due to high influent rates are to be
made with the basins in service. One provision is that all decanter units are raised to the park
(or up) position and the air is to be shut off until the flow rate is reduced should the liquid level
in the tank exceed the high water level by 5 inches. The decanter in the park position would act
as a weir to evacuate flow from the tanks before overflowing the walls of the basin. Other
meaflrres include inter tank over flow connections in common walls, and piping to utilize the
sludge feed pumps to transfer wastewater from one SBR to the other, or waste to the digesters.

The sludge generated by the process is expected to settle to a low sludge blanket at the bottom
of the reactor when the air supply is off. The sludge will be transferred to aerobic digesters by
submersible waste sludge pumps located in the SBR during the settling or idle phase. Each SBR

basin shall house one 3-HP pump capable of pumping 100 gpm at 20 feet TDH to the digesters

The tanks will be concrete construction and provide for protection and operation during flood
events. Also constructed with the tanks will be effluent collection boxes corunon to two basins
that will centralize SBR effluent for transport to the W tight disinfection system. Flow from the
boxes will flow by gravity to a common 35" diameter pipe to the disinfection system.

4.3.4 Drsrnrecnon

Currently disinfection is accomplished at the WWTP utilizing chlorine gas dissolved into one or
both chlorine contact tanks on site (Reference Section 4.1,.3). Primarily the forward flow to be
disinfected uses the two parallel symmetrical cNorine contact tanks following the secondary
clarifiers. Obviously these basins alone do not have the capacity to disinfect the required peak
flow rates that for this reason" the expansion of the disinIection system is required.

The Act 537 Plan evaluated several disinfection methods and combinations there of. The plan
prescribed a combination of two methods to achieve the required capacity: a LIV disinfection
system with the existing chlorination process. In this altemative, flow up to 20 mgd would be
heated at the new LIV disinfection facility. Wet weather flow up to 23 mgd would be treated
utilizing the existing chlorination facilities. As wibressed from the recommended Act 537 Plan
Process Flow Diagram Plate 6-4 in Appendix A and reprinted from the Act 537 Plan, it was
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intended that the forward disinfection of the flow from the two process bains could be common
and interchangeable for flexibility. However, upon investigating the hydraulic profile of the

existing {acility with respect to regulatory requirements for flood protection and the increased

peak discharge rates, it was deterrrined that the two methods would have to be dedicated to
their respective split treatrnmt processes. For a more in-depth discussion of the hydraulic
restrictions and the resulting hydraulic profile, please see Section 4.3.5 of this document.

Although the dedicated disinfection iurantement presents the disadvantage of always utilizing
chlorine, there are several advantages that result from this decision, including:

4.3.4.1 Chlorlnatlon
As the chlorination system is cunently dedicated to the existing treatment train, no major
process changes are required beyond updating the chlorine feed system.

Upon evaluating the curent feed system, it was determined that the equipment is outdated and

located on the opposite end of the property. The room that houses the equipment is located in
the C and t Building and is not considered air tigh! thereby creating safety concerns in the

event of a gas leak. For these reasons, a new chlorine feed building is proposed.

The building would be a concrete block, truss roof structure constructed adjacent to the chlorine
contact tanks to minimize drlorine solution piping required to feed the contact tanks. The

building would be constructed to building codes and all applicable safety meafllres for chlorine
storage included. The preliminary concept of the building footprint also includes a contained
non-classified room for any electrical equipment needed in the area.

Finally the chlorine contact basins will be responsible for the generation of all effluent water
utilized at various points throughout the facility.

4.3.4.2 UV Light Disinfectlon

4.3.4.2.1 Caoacitv
The capacity of the UV channel and Iight system was designed on the basis of the peak

flow expected through the unit. In the case of the UV drannel, this is govemed by the

decant rate of the SBR system, Thus, the proposed unit consists of one channel with six

reactor banks of LIV lights and is designed to accommodate a flow of 24 MGD. The

specified manuJacturer of the final design will be required to guarantee that the system is

capable of disinJecting the effluent wastewater below the projected permitted effluent level
of 200 Fecal Coliforms per 100 ml.
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4.3.4.2.2 UV Light System
The concept behind UV disinfection relies upon supplying lethal doses of UV radiation
energy to microorganisms present in wastewater effluents to stop the reproduction and
completely deshoy cells. The method is most effective with a quatity effluent (low
turbidity), and produces no residual toxicity. Typically a completely submerged set of
Iights are installed in an open channel that operates in a plug flow fashion. The natural
turbulence of the water through the channel provides intemal mixing past the Ughts

creating an opportunity for complete disinfection. However, with this type of disinfectant
there is no immediate measure to determine adequate disinJection,

The ultraviolet disinfection system proposed for either altemative would include the
following components: UV lamp modules, system controls, automatic level controller, and
module removal system.

A. UV Lamp Modules

There are basically two types of elemental high intensity types of lamps utilized in UV
disinfection modules: rnedium pressure and low pressure. Both systems have compatible
'initial capital construction costs and both are considered viable options for installation. For
the purposes of this report designs and estimates have been based on the low pressure
altemative. The low-pressure merflrry vapor lamp has been the more courmonly used
lamp for wastewater disinfection. The low-pressure mercury arc lamp principle that is
employed in standard fluorescent lighting is translated to germicidal lamps. While
florescent lamps use a phosphor-coated tube to convert W litht to visible light, the arc

lamp principal occurs in a bansparent tube for ulfraviolet lamps which allows light
i:radiation directly to passing cells for lysing.

Low-pressure lamp systems are available in several open-channel modular configurations
that fall into two major categories: horizontal and vertical bulb systems. Open-drannel,
modular, horizontal UV lamp configurations are the most prevalent systems in the
municipal wastewater industry. Open-channeL modular, vertical UV systems have been
operating in the municipal wastewater field since 1987. Vertical systems were brought to
the market as an altemative to modular, horizontal open-channel systems. Again both
systems are considered viable options. When investigating various manufacturer offerings
for each type of system, the MACM stalf expressed a preference for the vertical bulb
configuration. The preference was based in the apparent simpler maintenance associated

with bulb replacement. Vertical systems allow the modules to be re-lamped with the
module in place, unlike the horizontal lamp modules whidr requires the entire module to
be removed from the ctrannel.

Vertical lamp systems consist of lamp bundles, often referred to as a module. Eactr UV
lamp is housed in a quartz tube in a single open-ended test-tube-like shell. The
lamp/quartz assembly is secured at the top to the module rack by an o-ring and socket
connector. The bulbs in the module are supported throughout their length in an open
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rectangular frame. The frame rests on the drannel bottom in an upright position (lyrng on
one of its short faces), such that the lamps are perpendicular to the channel floor.

A vertical lamp system module typically consists of 40 lamps mounted in a frame in an

eighty-by-five lamp array. Traditionall!, these modules ernploy a staggered lamp array, in
which altemating rows of lamps are parallel to one another but are essentially "out of
phase" by one-haU of the lamp spacing distance. In theory, this design should result in
increased radial turbulmce with minimal added axial turbulence.

There are two major manufacturers of the vertical systems on the market today: Siemens-

Sunlight System and Infilco Degremont Inc. Both systems iue viable options for the
installation and the final decision made during the final design phase. To fuIfill the goals

of this document, sizing and cost estimates were based on the Siemens-Sunlight System

because of the level of familiarly gained during the investigation phase of this report.

B. Cleaning

Everyday lamp cleaning is generally accomplished employing mechanical wipi.g system.

The wiping systems can be used under process operation. Currmt options to the wiping
system include air-scouring systems engaged in place and under pressure conditions.
Everyday cleaning is used to increase the interval betweerr chemical lamp-cleaning cycles,

which are often performed at manufacfurer recommendation. Chemical cleaning can

either be done in situ (isolating the drannel if available) or by transferring the module to a
dip tank. As only one drannel is proposed, a chemical dip tank will be required for this
type of maintenance.

Regardless of the configuratiory both vertical and horizontal modules require an overhead
crane for removal from the channel. The overhead crane lift height is set by the lamp
length whidr dictates the liquid depth of the channel. Typically, vertical bulb
configurations are substantially deeper than used with horizontal systems and offer less

tolerance to level control in the d.tannel

C. Lepel Control Deoice

Level-conhol devices currently in use are designed to maintain a target level within
approximately 0.25 in. This promotes the dishibution of a relatively uniJorm dose to all
fluid elements being treated. The level-control device also prevents the liquid level from
dropping below the top set of lamps, which could result in both safety and operating
problems. Liquid-level control and system monitoring and controls include fixed and
motorized weirs and counterbalanced flap gate systems. The simplest method of the

aforementioned options is the fixed weir. Given the wide range of flows expected through
the system, a launder-like system of weirs will be required to ensure that the loss over the
weir does not drastically fluctuate. Hydraulic calculations indicate that the total length
required for the fixed weir level conhol is 51.75 feet.
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D. Dose Flow- Pacing and Controls

The wide rante of flows also requires that the system be flow paced for economic energy
use. Vertical systems often afford better flow-pacing potential because lamp rows can be

tumed off in each bank without reducing the required dose of UV radiation. To maximize
this advantage, vertical system manulactures offer rapid start lamps that allow more
frequency on-off cycles than the instant-start Iamps used in horizontal systems. M*y
systems also offer electronic ballasts that allow lamp dimmint. The electonic ballasfs
ability to dim lamps allows better and more cost-effectively flow pace the UV system.

The infuoduction of electronic ballasts, which have become standard and are used in most
new systems today, are solid state, and energ'y efficient. The electuonic ballasts are also

significantly lightea more compact, and due to their modular (plug-in) design lower
maintenance efforts for replacement.

The controls for the unit will be housed in the non-classified area of the drlorine storage

and feed building discussed in the previous section.

4.3.4.2.3 UV Channel

The W drannel will consist of an open concrete rectangular flume that will house the UV
disinfection modules. The Siemens system, which was selected as the basis for the design
incorporated herein, will require six modules in a conunon open channel. The modules
will be stacked three across and two deep. The manufacturer represents that each 30"
wide by 42" deep 40 lamp module will disinfect a flow rate of 10 MGD creating adequate
treatment and backup capacity. As was discussed in the previous section wiping
medranisms, a flow pacing controls, an overhead crane and chemical dip cleaning tank is
provided with this system,

The overall dimensions of the open channel W reactor zone are predicted to be 90" wide
and a minimum oI2M" long. Additional length is recommended by the manufacturer
ahead and after the zone to create quiescent flow conditions into the zone and before
spilling over the Ievel control device. These dimensions will be detennined during final
design and are dictated by the overall hydraulic profile of the WWTP.

4.3.5 WWTP OurrIII AND HYDRAULIc PRoFILE

Due to the site location at the confluence of the Monongahela and Youghiogheny Rivers, the
existing hydraulic profile is considered relatively flat. This statement is further evidence by the
existence of screw pumps prior to the aeration basins.

As was discussed in previous sections and based on historical occulrence, flood protection and
damage are concems at the facility. According to PADEP regulations (Section 41.3 of the
PADEP DWFM), the faciJity must remain operational during a2l-year flood and all mechanical
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equipment must be protected from a 100-year flood (i.e. the tops of walls and first floors should

be above the 100-year flood elevation). Flood level elevations utilized for compliance with this
guidance and as the basis for the hydraulic profile calculations were determined from Federal

Emergency Management Agency Flood Insurance Studies for the City of McKeesport and the

US Army Corp of Engineers.

Surveys performed for this and other past reports reveal that the first floor of several buitdings
as well as wall top for many treatrtent tanks on site are at or just below the 100-year flood
elevation of 745.0 feet, thus partially violating the first part of the regulation. Furthermore, it is
noted that these same surveys identify several effluent weirs, specifically on both chlorine

contact tanks and the secondary clarifiers at or below the 2S-year flood elevation approximated
of 740.5 feet. With tank and first floors below the 100-year flood elevatiory effluent weirs at or
below the 2S-year flood elevation and a gravity discharge to the Monongahela River, the facility
does not conJorm to the PADEP flood operation and protection requirement. As such any
detailed expansion design must consider this issue and offer provisions to comply with the

PADEP guidance.

Since the receiving water elevation most profoundly affects the hydraulic profile of a WWTP,

calculations for loss and elevation are best started from the discharge point and working
backwards through the process flow scheme. Therefore, the first potential hydraulic bottleneck
in the facility is the outfall pipe and stmcture. Currently, the faciJity has two outfalls for treated

effluent with lines originating from the respective chlorine contact tarks. The main outfall line
is a 36" diameter HDPE line with a headwall along the Monongahela River. At the present

slope of the line, the existing capacity than can be conveyed is 87 MGD with a free discharge to

the river. However if the river is at the 25 year flood elevation the capacity of the line is
reduced to 0 MGD because the river will surcharge the line becawe the elevation of the chlorine
contact wall will overflow as water seeks it own level.

Further impacting the discharge structure is how flow is conveyed to it. The intention of the
Act 537 Plan was to split flow between the existing process and proposed SBRs with common
disinlection through continuous UV disinIection and only utilize drlorination when hydraulic
loads exceeded the capacity of the UV channel. When considering the fact that the flow that
must be discharged from the facility more than doubles, and understanding that the additional
head losses associated with this flow will increase surcharged water elevations, it was

determined that some course of action must be taken to accommodate the flow and minimize
overall head loss and more important$ as it affected the existing process.

After performing several iterations of calculations, it was determined that the hydraulic losses

through the proposed UV system and conveyance strucfures to and from the drannel would
create more head loss at high flows than could be accommodated within the available head

between the outfall and the existing process, sudr that the CCT could not be bypassed through
gravity flow. For this reason and as previously proposed earlier in Section 4.3.4,It was decided

that the disinfection systems would have to be dedicated to their respective processes.
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Although this decision assists in reducing the losses and associated water elevations at peak
flows during the 25 year flood stage, some strucfural measure must be taken to accommodate
the additional flow and associated losses through the outfall.

To reduce the hydraulic bottleneck and minimize the hydraulic loss in the outfall pipe and
structure, several options were investigated. Hydraulic profile calcuiations determined that
only two of the altematives developed would be viable. The fust option was the construction of
an effluent pump station that would operate only when discharge elevations and flows
necessitated. The second option developed was the conshuction of an open concrete flume
from the discharge of the respective disinfection units to the Monongahela River. Although the

second option would allow the river at flood stages to zurcharge the flume, the loss to the

discharge point would be substantially reduced as a result of less closed piping.

Although a proven altemative at other facilities, the effluent pump station was eliminated from
consideration due to economic reasons. The capital cost of the pumps alone (i.e, not including
s[uctures and piping) substantially outweighed the construction cost of the flume by a ratio of
nearly 4 to 1. Consequentlp the open flume has been drosen as the WWT" outfall and
discharge conveyance altemative.

The preliminary design has assumed that the top of the flume walls will exceed the 100 year
flood elevation and be a common wall extension of the flume housing the UV channel. The end
of the flume as well as the tops are expected to be protected by fencing to prohibit unwanted
access into the flume from over the walls or the river itself. The common wall construction
means that the width of the UV system dictated the width of the flume at 90" . It is proposed
that a baffle wall with a weir be installed after the confluence of the existing and new process

flows for flow measurement using an ultasonic flow metering device.

It is further proposed that this weir elevation be set based on a free discharge over the weir
when the river is at the 25 year flood elevation. As a result, the hydraulic profile for the existing
process will not need to be altered as a result of the expansion, All process flows through th"
existing and proposed treahrent basins will be conveyed via gravity such that the water
elevation in each process will be determined by the flows dictated by the controlled splitter box.
The controlled splitter box will receive the total peak flows generated at the WWTP by gravity
flow through the screens and grit removal systems. The channels that house this equipment
will be designed to minimize the losses static head required of the pumped discharge on the
new raw wastewater pumps and the proposed force main from the West Shore Pump Station.

The tabular calculations of the proposed hydraulic profile for the expanded facility are

provided in Appendix D of this report. [t should be noted that the hydraulic profile could be

altered during detailed design to accommodate details not realized herein to conform to actual
design conditions.
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4.3.6 Sr-uoce SraerLzAloN AND DtsposAl

4.3.6.1 Aeroblc Dlgestion

Due to the ever-increasingly more skingent regulations promoting the land application of
\ niVTP sludge and increased sludge production from an expanded activated sludge system, the
existing basins designated for sludge holding do not have the volumetric capacity to comply
with stabilization criteria. For the facility to be considered in compliance with the regulations
imposed by the Commonwealth sludge handling methods supporting the liquid treatment units
must also conform to the policies governing wastewater treatrnent and the ultimate fate of the

pollutants removed. With this in mind, a brief review of the requirements of sludge
stabilization is warranted.

br December 2000 the PADEP adopted revisions to the regulations governing the ultimate
disposal of wastewater sludges. Lr accordance with 40 CFR Part 503 published by the USEPA,
the Pmnsylvania Code Title 25 Section 271.932 provides nurnerous treatrnent alternatives for
sludge stabilization and requires that sewage (wastewater) sludge must meet one of the

accepted Vector Attraction Reduction (VAR) standards and one of the acceptable processes to
significantly reduce pathogens (PSRP) applicable to wastewater sludge applied to land surfaces
for either Class A or Class B sludge. The PSRP requirements determines the acceptable levels of
treatment to limit the disease causing bacteria that may be present in wastewater sludge, while
the VAR standards are based on the level of stabilization as measured by physical analysis,

whictr render the level of acceptability for disposal without causing a nuisance at the ultimate
disposal site. In other words, Class A sludge must meet more stringent pathogen reduction
requirements for land application while the Class B counterpart is suitable for disposal within
more resbicted areas, such as municipal landfills.

Recently, the MACM has received verbal notifications that the PADEP is currenfly evaluating
wasted dewatered sludge as it arrives at municipal landfills for volatile solids content for vector
conbol. As the MACM desires to continue municipal landfill sludge disposal, the design of
stabilization processes that meets or exceeds the volatile solids reduction and VAR
requirements of a Class B sludge will be the focus of the remainder of this section.

Traditionally, aerobic digestion has been the most viable stabilizslien option for wastewater
treatrnent plants operating at a capacity less than 5 MGD, however the process has been gaining
popularity for larger plants due for the sane reasons it was employed at smaller facilities. The
advantages of using aerobic digestion include: lower organic concentrations in supematant
liquor, relatively easy operation, odorless and biologically stable producf and low capital cost.

Aerobically digested sludge is easy to control and produces a quality supernatant having less

impact on the treahnent facilities when recycled through a treatneent facility. Aerobic digestion
is also more applicable to dilute biological solids such as waste mixed Iiquor and waste
activated sludge, which is the type of sludge produced in both the conventional activated
sludge processes.
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Preliminary design calculations from the activated sludge system designed earlier in this
document were utilized to estimate the quantity of waste sludge produced daily. Using typical
published values kinetic biological relationship and for the physical parameters of municipal
wastewater, the estimated quantity of wasted sludge was calculated to be approximately 5,750

pounds per day (4,522 pounds per day at 1% solids from the existing process and 1,227 pounds
per day at approximately 0.8% solids from the SBR process), with approximately 60% of the

waste as readily degradable volafle solids. Assuming that the solids concentration of the

combined settled sludge is about 0.9%, this quantity of sludge relates to a volume of
approximately72,500 gallons wasted for digestion per day.

There are no design formulas or models to predict the required level of treatment for PSRP, thus
aerobic digesters must be sized by volume and solids retention time. Regulations associated

with stabilization by aerobic digestion suggest at a minimum 40 days SRT to addeve both PSRP

and VAR when the digester is operated a minimum temperature of 59.F and 60 days for
temperatures near 50oF. The volume is then based upon the storage time required and the

sludge flow rate.

To select a design sludge ate, a widely published flrrve was consulted that derives the sludge
age based on temperature and the volatile solids reduction desired. Based on a VSS reduction
of 40% (a minimum of 38% is required) at d the cold weather temperature of 10oC, a

temperature-sludge age value of 480 degree-days was determined from the curve. Dividing by
the temperature resulted in a design sludge age of 48 days. This parameter was then applied to
a design formula to obtain the volume of the digester. The formula accounts for thickening
during the digestion process. In the interest of conservatism, it was assumed that the influent
solids concentration to the digester would be approximately 1% and have an effluent
concentuation of roughly 1.8%. The resulting volume was calculated to be 1,166,980 gallons
(156,002 ftS).

Ttre PADEP guidance suggests that a minimum of 30 cfrr per 1,000 ft3 of volume. The

preliminary calculation performed for the unit sizing determined that mixing govemed the air
required for the digesters. The calculations yielded that two operating 150 HP blowers with one

standby unit (for a total of three units) each rated for approximately 2,620 scfrn should provide
sufficient air for both endogenous respiration and mixing purposes.

As was previously discussed, the without the need for primary clarifier basins, the unused
equrty can be converted to basins for aerobic digestion. Preliminary volume calculations

indicated that the volume of the existing primary clarifiers exceeds the volume required for full
aerobic digesters. Moreover, these basins are equipped with air feed lines for the pre-aeration
portion of the structure and sludge draw-off lines and associated pu-nrps located in the Control
and Incinerator Building, which would be required of any digester construction, Thereforg this
report proposes the removal of primary clarifier chain and flight mechanisms and the
installation of a coarse bubble aeration system. The recently installed FRP baffles are to stay in
place to create zones for settling and supematant removal.
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Structurally the basins are considered to be in sor:nd condition. However the top of wall
elevation does not protect the basins from the 25 nor 100 year flood stages of the Monongahela
and Youghiogheny Rivers. Therefore, it is proposed the exterior walls of the structure be raised

approximately 5 feet to an elevation one foot greater than that of the 100 year flood elevation.
Access to the basins over the exterior walls will be provided by constmcting structural stairs

and plafforms as necessary at locations near the front and back of the basins.

4.3.6.2 Dewatering

Sludge will continue to be dewatered prior to landfill disposal employing the belt filter presses

curently operated at the facility. The frequency of operation will remain dependant upon
process sludge production and wasting practices.

4.3.7 ELEGTRICALIMPRoVEMENTS

4.3.7.1 Power Requirements

The WWTP is currently supplied by a utility owned substation located within the plant and
attadred to the WWT" garate. The substation is composed of three (3) 500KVA single phase

transformers which are capable of supplying 1.5 IvfVA to the plant. At 480 volts, the
hansformers are capable of supplying 1,800 amps. The plant is supplied with a standard 1,600

amp service. The historical peak WWTP energy demand is approximately 750 KW with a

current draw of 842 amps, which tanslates tnto 47o/o of the service bansformers capacity and
53% of the 1.,500 amp service. With this reserve capacity, the service is adequately sized to meet

the existing WWTP loads and includes a buffer for incremental future increases.

The proposed expansion of the WWTP will require additional power from the utility and will
overload the capacity of the existing transfor:mers. The proposed loads are identified on the
following page in Tabte 4-7.

The calculated total connected load identified in Table 4-7 is 2.055 MVA and when distributed
at 480 volts , the current draw is expected to be 2,472 amps. The power required by the
recommended equipment within the unit processes for the proposed expansion combined with
the peak kilowatt load of the existing WWTP renders the existing service transformers and
mtrance cables insufficient in size, Therefore, the capacity of the electric utility service and
hansformers mustbe increased to meet the demands of the additional power loads.
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Table 4-7

QTY Loads Unit Rating Units Voltage Phase

I Influent Knife Gate Hp 480 V J

l0 Slide Gates 1-10 0.25 Hp 480 V J

) Screen 0.5 Hp 480 V J

4 Grit Paddle 1-4 I Hp 480 V J

4 Grit Pump 1-4 l5 Hp 480 V J

4 Grit Classifier l-4 I Hp 480 V J

4 Pumo l-4 300 Hp 480 V J

Modulatine Gate 1-5 0.25 Hp 480 V 5

) SBRBlower l-5 40 Hp 480 V J

4 SBRDecanter 1-4 0.75 Hp 480 V J

4 Sludse Pumo l-4 5 Hp 480 V J

8 Mixer 1-8 r2 Hp 480 V J

1 UV Svstem 20 Hp 240V t

J Dieester Blower l-3 150 Hp 480 V J

I Liehtine 100,000 VA 120 v J

1 IIVAC 100.000 VA 480 V 3

4.3.7.2 Power Dlstrlbution

4.3.7.2.1 Proposed Substation Construction

The WWTP is curently supplied by a dual udlity source as fumished by Duquesne Light.
The source originates above ground on a utility pole located on Atlantic Avenue at the
treatrnent plant entrance. From this point, medium voltage cables are routed
underground, parallel with the main facility driveway and serve as the service entrance
conductors for the utility owned substation located adjacent to the WWT" garage. As
presented ealliet, the existing bansformers that reside in the substation will be insufficient
in capacity to serve the additional load required by the proposed WWTP expansion.

In order to increase the capacity of the existing substation, Duquesne Light proposed
changing three (3) single phase tansformers with one (1) three phase transformer which is
now the standard method of design. Duquesne Light has indicated that dranging the
transformers will require a minimum of 2 month power shut down of the substation to
change out the gear and conskuct the required shuctural modifications to the building.
The WWTP would need to be supplied with an altemate source of power during this
upgrade. Moreover, due to the location of the service entrance conductors and methods of
installation used at the time of the installation the entire service is at risk of failure from
being exposed or damaged during the construction of the WWTP expansion. Therefore
the upgrade of the existing substation is infeasible and cannot be implemented.
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To minimize power outages and eliminate failure of existing wiring during the

constuction of the WWTP expansion a new utility substation and WWTP electricd
building is proposed. A new substation and building can be designed and constructed

while the existing plant remains in operation. The advantages of a new substation are

listed below.

proposed electrical distribution system.

of a short amount of time while power is transferred from the old service to the new
service.

loads.

resides to be more efficiently utiliz.ed.

and removed.

When the power is successfully transfened to the new substation and the existing loads
are re-energized, the constmction of the WWTP expansion can begin.

4.3.7 .2.2 Electrical Buildino

Power from the new substation will be routed to the existing screen and grit building
which will become the central elechical dishibution point for both the existing and

proposed unit processes throughout the WWTP. The switdrgear located in the central
distribution elechical building will include at a minimum the following loads.

distribution point

The proposed electrical building will also consist of the central hub for communications
for a "SCADA System" which will be utilized throughout the plant and all Authority
owned pump stations. The SCADA system will monitor and control operations
throughout the plant as well as be linked to the pump stations. Video Surveillance will be
integrated into the system to provide a level of security at eadr site.

4.3.7.3 Instrumentation and Controls

Past upgrades to the wastewater treatment plant have added advanced digital conbols to many
of the process areas. Where once simple orVoff switdres were used to control continuous
functions, there is now a tedrnologically advanced control loop consisting of electronic level
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sensors, variable frequency motor drives and microprocessor-based controllers to provide
continuous control. With all of this precise conhof the amount of inforrration available to the
plant operator is significant. A SCADA system can communicate with all of these new conhols
and processes and aid the operator with process monitoring, alarm monitoring and data

logg g for the mtire plant.

An operator's interface or an HMI (Human Machine Interface) consisting of one or motre

desktop digital computers will be located throughout the WWTP at locations designated by the

operations staff. From these computers, the entire wastewater treatrnent plant and pump
stations will be graphically represented with custom designed screens. At a glance, the status of
all critical data will be displayed on the monitor. Further screens will be developed for ala::rr
monitoring data logging, report generation and graphical trending. For the MACM treatrnent
plant expansioru the SCADA system will be designed with more emphasis on data monitoring
gathering logging and alarming. A digital power meter will be installed at the key distribution
points. These meters contain vast amounts of information regarding elecEical power usage and
quality.

Essentially all of the process control loops will be independent systems with little need for
operator intervention. Adding additional control logic would only tend to complicate

operations for operators. The only type of conbol that may be added to existing processes is to
grve an operator the abiJity to digitally change conbol set points. Even this may be further
con[olled by placing limits on the operators' available choices.

Using the SCADA system, all incorporated processes will be capable of being monitored for any
physical problems and alerting the operations staff that attendance is required. As part of the
alarming feah:res of the system, all alarms will be displayed in real-time on the monitor. Also,
all historical alanns can be retrieved and either displayed or printed for further investigation.
An advanced alarming feature will be the ability to send or announce alarms over the planfs
paging system, telephones, pagers, faxes or e-mail. During non-staffed hours the SCADA
system will act as a lone senFy that will be programmed to alert the appropriate personnel
when an alarm is encountered.

All of the above mentioned features will also be available to designated operators from any
remote computer that has access via the intemet by the installation of proposed remote
connection software on that computer.

Another feahrre of the system will be a remote controlled, video carnera system. The cameras

will be provided with full 360o rotation along with tilt pan and zoom capabilities. Being remote
controlled, the cameras will allow designated personnel to visually dreck the status of the
various facililiss to look for evidence of flooding, intrusion or fire from any connected computer
in the world via a standard internet connection.
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4.4 SUPPLEilIENTAL AND OTHER CONSTRUCTION

Regardless of the altematives selected by this document supplemental constmction will be

required to support the proposed operational scheme. As discussed in the various options for
expansion, additional blowers, upgrades to the disinfection feed system, process controls, and

associated required elecbical equipment will be needed with the new facilities.

1.4.1 SBR BI-owER BUILDING

As previously indicated, several blowers will be required for the new processes. Given the size

and number of the blowers, placement of these units in edsting open spaces in the plant,
although considered feasible, it is not optimal. The potential existing open spaces are old
elecbical rooms in the C&I Building, under the belt filter press roorn. The location of this room
in the basement and access to the dewatering building, make installation of the blowers in this
area less than desirable. Understanding that the blowers are PD frame mounted packages,
there is not a point where the floor could be opened to permit installation or access for
installation or removal. Furthermore the access points to the belt filter press room preclude,
installation of the air handling facilities required for blower intake and cooling.

For this reason, a new blower building is proposed. The structure will be sited adjacent to the
existing garage and nearby the proposed SBR basins. The structure will be a slab on grade
concrete block, steel truss roof, construction. The floor plan will include the area for the blowers
which will be consbrrcted of acoustical block to minimize noise from the blowers and an area

designated for the SBR controls, blower VFDs and other electrical gear.

4.4.2 Doon Wroow AND RooF Repucemerr
The existing roofs throughout the facility are deteriorated, some of which already leak. Also the
windows and doors in the plant pump station, the screen & grit building, and the
administration building are old and inefficient, making these buildings costly to heat. For these
reasons, it is proposed that replacement of these items on the aJorementioned structures is
prudent at this time. Similar to the construction proposed at the rehabilitated pump stations,
new wood Fuss roofs will be installed to replace the existing roof systems. New doors will be

installed on these sEuctures to match the doors on the new proposed buildings and where
applicable, the windows will be replaced with glass block.

4.5 WWTP CONSTRUTCTION COST ESTIiIATE
The constuction cost of the treatrnent plant without contingency is estimated at nearly $77.98

million. This value is the summation of individual estimates prepared for the various chosen or
recommended equipment and installations for the unit processes affected by the expansion.
Table 4-8 idenffies a more detailed breakdown of the estimated construction cost for the unit
processes and other required constrrction. The values provided in Table 48 are summaries of
more detailed estimates provided in Appendix B.
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Table 4-E

ltem Construction Estimate Value'
General Conditions $ 1,067,790.00

Headworks $ 3.080.1r0.00
Existins Pumn Station Modifications $ 665.190.00

Splitter box $ 357.020.00

SBR $ s.749.810.00

UV Svstem and Flume $ 613.590.00

Eflluent Flume $ 218.230.00

Disesters $ 627.250.00

Blower Buildine $ 602,360.00

Chlorine Buildine and Chlorine Feed Equipment $ 277,400.00

Grit Buildins Renovations $ 197,600.00

Adminishation Buildine ImDrovements $ 208.660.00

Site Work / Yard Piping $ 871,880.00

Subtotal $ 14.s36.890.00

Eleotrical $ 3.440.180.00

Construction Subtotal' $ 17.9',17,970.00

Notes:
1. Constuction Estimate Values reflect January 2008 dollars.
2. Subtotal does not include contingmry factors applied and does not teflect costs for utility eewices, Iand acquisition or

special consEuction unrealized herein.

The scope of work for the items summarized in Table 4-8 includes:

1,. Replacement of the existing pumps
2. Separation of the wet well area from the motor and electrical equipment by

constrrcting a building addition.
3. New roof.
4. Replace doors and windows

1. Construction of a new structure to house beatnent equipment and required
'electrical and HVAC gear.

2. Lrstallation of.2 -24 MGD bar screens

3. brstallation of 4-12 MGD grit removal systems
4. Construction of a flow control splitter box to regulate flow to the existing and new

heatment trains.

MGD; peak2AMGD.

PADEP operational requirements for flood conditions.
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installation.

4.6 LAND ACQUISITION AND PROPOSED SITE LAYOUT

4.6.1 LAND AcoursrroN
The existing WWWP property is somewhat "L" shaped. The property is bordered to the north
and east by the Monongahela River and the Youghiogheny River, respectively. In the northwest
comer of the property, the site is bordered to the west by Rebecca Street. In the southeast

comer of the propert|, the site is bordered to the south by Atlantic Avenue. The southwest
corner is bordered by the TICO Electric, brc. property. Plate 4-4 is provided in Appendix A to
assist this description.

Currently the available property owned by the Authority, has been essentially maximized by
the existing WWTP treatment basins and buildings. The limited space available for erpansion
within the current property exists between the WWTP access road from Atlantic Avenue and

the efsting WWTP pump statiory and between the newer drlorine contact basins, and the

southern border with the TICO Electric, Inc. property. Given the Iimited area available to
expand within the existing confines of the property, and the need to constrrct large process

basins as previously discussed herein, properly acquisition will be required. At a minimum, it
is recommended that the TICO property, southwest of the \,VWTP be acquired.

Upon acquisition of that property, it is recommended that the existing structure be evaluated to
determine if the building is of value to the Authority. At the vwiting of this report, if the

building is considered to be in poor conditions, it is recommended that the structure be

demolished to make room for the large SBR units and possibly new Authority offices. If the

structure is deterrnined to be in fair to good condition" then this report recommends saving and

renovating the building for various uses of the Authority such as new offices or additional
storage or tarate space. For the purposes of the WWTP estimate in Section 4.5, it was assumed
that the building had value to the Authority and costs were included to account for sheet pifing
along the western wdl to protect the structure from excavations associated with the

constmction of the proposed SBRs.

In the event the building is in good condition and of use to the Authority and without prior
knowledge of the existing floor plan or construction, it is estimated that design and consEuction
of renovations could be performed for approximately $2,500,000.00.

1.6.2 PROPOSED Srre LlvOur
Using the selected altematives, and required heatnent volumes and surface areas, a site plan
layout was developed. The proposed site layout is included in Appendix A on Plate 44.
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5.0 CONSTRUCTIONSCHEDULING

As with any capital project the constuction schedule is paramount to a successful project.
When several mutually exclusive projects are proposed, the sequence of the projects is just as

important as the construction sdredules of the individual jobs. This section identifies the
sequence of the projects to ensure that the facilities can acconunodate the proposed flows to
achieve the goal of reducing the CSO events as well as prevmting the stoppage of service to any
existing or potential customers.

5.I SEQUENCE OF PROJECTS

As identified earlier the projects must be sequenced to capture and beat the proposed peak
flows and prevent the intemrption of service to customers, Based on these goals the critical
path of the projects is as follows:

1. WWTP Expansion
2. West Shore Pump Station and Force Main Construction
3. Long Rr:n Pump Station Expansion and Force Main Construction
4. 28s Avenue Rrmp Station Improvements

Not listed above are the Cliff Street Pump Station Improvements and Long Run Gravity Sewer

Augmentation Projects. While not on the critical path, it is recommended that the Cliff Street

Pump Station project conunmce anytime after the completion of the WWTP Expansion and the
Long Run hrterceptor work begin once the Long Run Pump Station and Force Main is

operational as proposed herein.

Since the WWTP is the point where all flow ultimately is transported to, the expansion of the
facility must be completed first to adrieve the capture and treatnent goal. Upon the completion
of the WWTP Expansion, the West Shore force main and pump station is second. By putting
this project second, pump station and force main will provide a conduit to the WWTP on the
west shore whidr will also convey flows disdrarged from the Long Run Pump Station and Force

Main. Once these flows are removed from the East Youghiogheny [rterceptor, average day dry
weather flows will be reduced at the 28ft Avenue Purnp station. The reduced average day dry
weather flows will then provide an opportunity for the pump station to be decommissioned for
the proposed improvements and minimize to possibility of peak temporary pumping.

Inherent to each individual rehabilitation project are the construction issues that must be better
defined. Such items sudr as coordination of bades, temporary power, dewatering, and timing
will be addressed during the final design, however it must be understood that these issues can

significantly affect the project schedule and cost.
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5.2 CONTRACT TIMES AND OVERALL PROJECT SCHEDULE

Table 5-1 identifies the expected bid phase and project conshrrction contract times based on

aggressive start and finish design and permitting phase dates.

Table 5.1

Project Duration Start Date Finish Date

Desim Phase

Detail Desipn l8 months March 2008 September 2009

Pernittins 6 months October 2009 March 2010

WWTP Expansion Bid Phase 3 months April2010 Julv 2010

WWTP Exuansion Contract Time 24 months Auzust 2010 Ausust 2012

West Shore Pump Station and Force Main
Construction

15 months Mav 2011 August 2012

Long Run Pump Station Improvements
and Force Main Construction

12 months August 2011 August 2012

28' Avenue Pump Station ImDrovements 9 months September 2012 June 2013

Long Run Interceptor Augmentation and
White Oak Pump Station

12 months September 2012 June 2013

Cliff Street Pump Station Improvements 9 months Ausust 2010 Ausust 2012
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6.0 PROJECT COSTS

6.1 PROJECT COST COMPONENTS

To complete the feasibility investgation of the various expansion altematives an economic
analysis must be performed. The economic evaluation herein investigates the estimated total
project costs required, whidr include estimates for construction and other project costs such as

engineering financial, administrative, legal and contingency, A more detailed discussion of
each component is as follows:

facilities.

cost to account for unIoreseen special construction, and unrealized constrrction conflicts
and constmction cost estimate omissions that are respective of the preliminary nature of
this report.

observe consbrrction and provide other required senrices such as assistance in
operations and financing. Engineering services may include the following:
o TopographicSurvey
o Preparation of Contract Documents
o Preparation of Regulatory Agency Permitting Procedures

o General Project Services such as approving payments, answering questions, site
visits, attending meetings, preparing clrange orderg etc.

o Preparation of a Financing Report to support a bond issue
o Resident Observation to observe conshrrction
o As-built and Record construction drawings
o Preparation of Operation and Maintenance Manuals
o Administration

consultants for professional services relating to financing the project and development of
service agreements, rights of way, etc.

complete the project.

required approvals for implemerrtation and constrrction.

telephone, etc.) to the required properties.

investigations, wetland delineations, environmental assessment etc.
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The total of the above costs is termed the "Estimated Total Project Cost". For the purposes of
this reporf cost estimates for eadr of the aforementioned items were prepared based upon the

summation of the individual construction estimates, proposed engineering fees, identified
property perzrits and special investigations required to complete the project using historical
cost information from similar projects. Table 5-1 presents a summary of these costs and

identifies the total estimated project cost at $39,803,070.00.

Table Gl

Item Estimated Cost Extended Total
WWTP Exoansion s l7,977,070
Cliff Sheet Pump Station Upprade $ 854.760

28'Avenue Pumo Station Uoenade $ 931,060

Lonc Run Pump Station Upcxade $ 1.5s9.110

West Shore Pumo Station $ 2.408.690

West Shore Force Main $ 1.868.il0
Lone Run Force Main s 2.949.360
Lonc Run lnterceotor Uogrades $ 2.768.910

Consffuction Subtotal $ 31,3 i7,070
Construction Contineencv $ 3,000,000

Total Construction $ 34.3 17.070

Eneineerine $ 3.486.000
Legal $ 2s0.000
Property $ 500.000
utilitv costs $ 1.000.000

Special Investisation $ 240.000
Permits $ 10.000

Total Proiect Costs $ s.486.000

Total Proiect Estimate $ 39,E03,070
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7.0 SUMMARY AND CONCLUSION

The goal of this document was to identify, and recommend feasible options and concepts for the

various facility upgrades studied and recommended by the Act 537 and to supply a more
detailed estimate of cost.

As a result of the evaluations made herein, the concepts of the Act 537 Plan have been

determined to be feasible. For the most part the recommendations made in this document for
the various projects are corunensurate with decisions proposed in the Act 537 Plan. The more

in depth investigation of the projects identified construction issues, land acquisition
requirements and resulted in detailed sizing calculations for the projected and selected

equipment.

In general, the following inlormation was recommended:

submersible pump station within the McKeesport Iimits and a force main to address

needs along the upper portion of the interceptor, and the installation of a parallel relief
interceptor and replacement of the bottom portion of the line.

pumps in kind, renovating the pump controls and electrical gear, and remodeling the

structure to meet regulatory codes for classified areas.

achieve the capacity increase includes the installation of screening facilities, submersible

pumps and additions constructed for wet well capacity and elecbical gear.

PVC pipe and aligned in properties occupied by the Youghiogheny River Trail to a point
where it will cross the Youghioghney River by horizontal directional drilling methods

and dischargrng to the proposed West Shore Pump Station,

consbrrcted with below grade screening facilities, wet well and vertical shaft dry pit
pumps sized to discharge directly to the WWTP headworks building through a24" PYC
force main aligned mostly in River Road.

will be achieved by implementing a split treatrnent process. The influent will be

preliminarily treated through screens and grit before being split to the existing activated

sludge and disinfection process and a new SBR and UV disinfection process before being
combined to one corilnon outfall in an open flume that will disdrarge into the

Monongahela River. Considerations for biological nutrient removal will be incorporated
into the project as well as addressing several items in need of repair from the recent

capital plan developed prior to this document.
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More specificdly, eEripment and sizes were identified for the above recommendations to
develop the cost estimates required by the objective of this docunrent. As a result, the estimated
total project conshuction cost of the above recomnrmdations is approximately $39.8 million
wift, roughly $34.3 million representing the estimated constrrction costs using January 2008

valuations of cost.
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published by the W.E.F.; 1993
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)(I. by: Hansen and Christ; May,2001
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APPENDIX B: COST ESTIMATES

The detailed estimates contained within this Appendix identify the summation of values for the
various construction divisions that are consistent with the 1995 Construction Specffication

Institute Masterf ormat numbering system.

Table B-1.: Long Run Interceptor Upgrade

Division Estiml1s6 Value
General s 43.770

2 Site Work $ 14s8,120
J Concrete $ 0

4 Masonry $ 0

5 Metal $ 0

6 Woods and Plastics $ 0

7 Thermal and Moisture Protection $ 0

8 Doors and Windows $ 0

9 Finishes and Coatinss $ 0

l0 Soecialties $ 0

l1 Equipme,ft $ 0

t2 Fumishines $ 0

l3 Special Constmction s 0

t4 Convevins Svstems $ 0

l5 Mechanical $ 0

Estimated General and Mechanical Construction Subtotal $ 1,50i,890
t6 Electrical $ 0

Esfim ated Construction Subtotrl $ 1,501,890

Table B-2: Cliff Street Pump Station

Division Estimated Value
I General $ 35,370

2 Site Work $ i01,190
J Concrete $ 20.160
4 Masonn', $ 16,200
) Metal $ 21.800

6 Woods and Plastics $ 5.380
7 Thermal and Moisture Protection $ 35.920
8 Doors and Windows $ 10,740

9 Finishes and Coatines $ 1.810

10 Soecialties $ 12.640

1l Eouipment $ 128,030

l2 Furnishincs $ 0

l3 Soecial Construction $ 0

l4 Conveving Svstems $ 0

15 Mechanical $ 42,980

Estimated General and Mechanical Construction Subtotal s 432,220

l6 Electrical $ 422.540

Estimated Construction Subtotal $ 8s4.760



Table B-3: 28th Avenue Pump Station

Division Estimated Value
I General $ 33,330

2 Site Work $ 95,040

Concrete $ 2r,770
4 Masonry $ 16,200

5 Metal $ 21.800

6 Woods and Plastics $ s,380

Thermal and Moisture Protection $ 35,920

8 Doors and'Windows $ 10.740

9 Finishes and Coatinss $ 1,810

l0 Specialties $ 12.640
l1ll Equipment $ 125,930

I2 Fumishines q 0

t3 Soecial Construction $ 0

T4 Conveving Svstems $ 0

15 Mechanical $ 26,780

Estimated General and Mechanical Construction Subtotal $ 407,340

l6 Electrical $ 523,720

Estimated Construction Subtotal s 931.060

Table B-4: Long Run Pump Station Upgade

Division Estimated Value
1 General $ 83,330
.,

Site Work $ 34.670
J Concrete $ 98.270
4 Masonry s 24.370

5 Metal $ 25.760

6 Woods and Plastics $ 4.6s0
7 Thermal and Moisture Protection $ 30,500

8 Doors and Windows $ 10.800

9 Finishes and Coatines $ 5,380
10 Specialties $ 10,210

11 Equipment $ 34r,740
L2 Furnishinss $ 0
13 Soecial Construction $ 0
74 Convevine Svstems $ 4,6s0

15 Mechanical $ 144,0s0

Estimated General and Mechanical Construction Subtotal $ 1.018.380

16 $ 540.730.00 $ 540.730

Estimated Construction Subtotal $ r.559.r10



Division Estimated Value
I General $ 218.470
az Site Work $ 2.571.130

5 Concrete $ 106.990

4 Masonrv $ 0

5 Metal $ 760
6 Woods and Plastics s 0
1 Thermal and Moisture Protection $ 0

8 Doors and Windows $ 0

9 Finishes and Coatines $ 0

10 Specialties $ 0

1l Equipment $ 0

T2 Fumishinss $ 0

13 Soecial Construction $ 0

l4 Conveying Svstems $ 0
15 Mechanical $ 52,000

Estimated General and Mechanical Construction Subtotal $ 2.949.350

t6 Electrical $ 0

Estimsted Construction Subtotal $ 2"949350

Table B-5: Long Run Force Main Upgrade

Table B-5: West Shore Pump Station Construction

Division Estimated Value
I General $ 1s0.230

2 Site Work $ 350.080
Concrete $ 3s.940

4 Masonry $ 50,460

Metal $ 142.290
6 Woods aod Plastics $ 0

7 Thermal and Moisture Protection $ 8,470

8 Doors and Windows $ 10,620

9 Finishes and Coatings $ 37,360

10 Soecialties $ 5"800

ll Eouioment $ 461,180

l2 Fumishines $ 0

Soecial Constnrction $ 0

l4 Conveving Systems $ 14.720

l5 Mechanical $ 268.820

Estinated General and Mechanical Construction Subtotal $ 1,83s.970

l6 Electrical $ 572,720

Estimated Construction Subtotal $ 2.600.830



Table B-7: West Shore Force Main Construction

Division Estimated Value
tI General $ 138,380

2 Site Work $ 1.617,940

3 Concrete $ 52,300

4 Masonry $ U

5 Metal $ 2,290

6 Woods and Plastics $ tl

7 ThErmal and Moisture Protection $ 0

8 Doors and Windows $ 0

9 Finishes and Coatines $ 0

l0 Snecialties $ 0

i1 Eouipment $ 0

t2 Fumishines $ 0

13 Special Construction $ 0

l4 Conveying Systems $ 0

l5 Mechanicai $ 57.200

Estimated General and Mechanical Construction Subtotal $ I,868,110
16 Electrical $ 0

Estimated Construction Subtotal $ r.868.1r0

Table B'8: Upper Lone Run Pump Station Conshuction

Division Estimated Value
I General $ 71.980
az Site Work $ 203.230

Concrete $ 176.300

Masonry $ 50,440

5 Metal $ 24.630

6 Woods and Plastics $ 4,860

7 Themral and Moisture Protection $ 32.970

8 Doors and Windows $ e,000

9 Finishes and Coatinss $ 8.3s0

10 Specialties $ 37.390

11 Equipment $ 1s2,970

I2 Fumishines $ 0

13 Special Construction $ 20,040

t4 Convevins Svstems $ 15,030

15 Mechanical $ 72.430

Est'mated General and Mechanical Construction Subtotal s 879.620

16 Electrical $ 387,400

Estlmated Constructlon Subtotal $ r.267.020



Table B-9: Wastewater Treahne
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MACM: CliffStreet Pump Station
Side-by-Side Pump Comparison

Required Duty Point 5,200 gpm at 112 feet TDH
Required Duty Point per Pump 2,600 gpm at 112 feet TDH

Manufacturer (Model) Flygt Wilo - EMU Yeomans Chicas,o Yeomans Chicaeo

fype ofPump Dv Pit Submersible Drv Pit Submersibie Drv Pit Submersible Verticle Shaft
llumbel of Pumps 3Total-2Operatins 3Total-2Operatine 3Total-2Ooeratins 3Total-2Ooeratine
Model cT 3306/705 HT FA 20.78D No Ootion Avaialble 851848
Mfr. Curve No. 63-466-00-01 50 No Option Avaialble 40091A
lmpeller Twe N- Series GGG4O.3 No Ootion Avaialble Y-50s8
No. of Impeller Varres 2 3 No Option Avaialble ??2?

lmpeller Diameter'. in. (mm) 16.93 (430) 17.7 No Option Avaialble t7.25
Max. lmpeller Da. in. (mm) 17.37 @40) 19.3 No Option Avaialble t8
Percentage of Max lmpeiler 97.7% 91.7% No Option Avaialble 95.8%
Nearest Dutv Point 2,604 mm at 117 feet TDH 2,600 spm at 112 feet TDH No Ootion Avaialble 2.600 eDm at I l2 feet TDH
Best Efficiency Point 5,786 mm at 77.3 feet TDH 3,350 epm at 95 feet TDH No Ootion Avaialble 2.901 eDm at 105 feet TDH

Rated Horseoower' 150 l3s No Option Avaialble 9l
Motor HorsDower 150 150 >125 HP t25
Pump Speed' I r85 1140rym No Option Avaialble 1200 rpm

Pump Efficiency' 599% 73.8% No Option Avaialble 81.0%

NPSHT 19.4 17.9 No Ootion Avaialble 15.8

Power Requirenrent 460 Volt. 3 Phase. 60 Hz 460 Volt. 3 Phase. 60 Hz No Ootion Avaialble 460 Volt, 3 Phase. 60 Hz
Solids Capability 4. I " diameter ???? No Option Avaialble 5" diameter

Suction 14" diameter 10" diameter No Oution Avaialble 8" diameter

Discharee 12" diameter 8" diameter No Ootion Avaialble 8" diameter

Front to Back Dimension (in) 41.37s 37.3125 No Ootion Avaialble 33

Base Width (in) 39 3l .5 No Ootiorr Avaialble 30

Heisht - Suction CL to Top (in) 96 89.6875 No Ootion Avaialble s2.37s
Weisht.lb. 3530 296s.2 No Option Avaialble 1520

Estimate Budget Price' $60,261 $s0,740 No Option Avaialble $42,153

t. Artlqis d.r. ir rot.l ft. rhipusFins iFhn 6 d. cntiry. OueernuX (g lE-no^l - Ygo--.Jt f/341 Srr.:1

3. cor?spunpd.Emiftd 6!m muurrcrur.rErndrstiwquores. -Dev-P t Suaa"crrrrt
dttt;'"J wrqo- E'"(u



Pipe
Diameter

Pipe
Lenoth lnlet Valves

UNECK

Valve 90 45
Side of

Tee
Run of
Tee Increaser Outlet

Equivilent
Lenoth

2 C

4

o c

B c

10 0

12 0

14 0

16 0

18 1377.5 ? 2.75 1573.25

20 0

22 0

24 0

30 0

36 0

42 0

48 0

Pipe 1573.25

CLIFF ST. PUMPSTA TO INTERCEPT 912612007



Pipe
Diameter

Pipe
Lenoth lnlet Valves

Check
Valve 90 45

Side of
Tee

Run of
Tee lncreaser

I

Outlet
Equivilent

Lenoth

2 0

.+ 0

6 0

I 0

10 4 2 56

12 11
a
I I 161.7

14 0

16 0

18 24.7E 2 226.75

20 c

22 c

24 c

30 c

36 c

42 C

48 c

Pipe 444.45

CLIFF ST. PUMP STATION 9126t2007
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Kevin Hoffman

From:

Sent:

To:

SubJect:

Mark Robinson [mrobinson@daman-superiorllc.net]

Tuesday, October 30,2007 3:51 PM

Kevin Hoffman

MACM Pump Station

Attachments: mckeesport.pdf; mck2,pdf

Kevin,
Following is pricing on the Vertical Shafted Yeoman's pumps. I also attached a basic spec and drav.ving.

cilff streot: 8518-4B/4A with 125 hp TEFC, 1200 RPM,4608/60
motor.,....,.. ...$28,760.00 (wt. - 3035#)

SAME but with Explosion Proof
motor.. ......$29,287.00 (wt. -3770#)

AdderOptions:Mechanica|Sea|......,,,........,..$1,020.00
SS lmpeller or Case Wear Ring.....,.,,...$598.00 Each
Non-Witnessed Performance Test.........$1,218.00

28s Avenue:6317LG4BHTwith 200 hp, TEFC, 1800 rpm,460/3/60
motor.. ...,..$29,196.00 (wt. -2840#)

SAME but with Explosion Proof
motor......... ...$30,048.00 (M. - 3575#)

Adder Options: Same as above.

Note; I have not quoted the shafting at this point, I am waiting for Yeoman's quote because they go to an outside
vendor.

Please let me know if you require any additional information.

Best regards,
Mark

No virus found in this outgoing message.

Checked by AVG Free Edition,
Version: 7.5.503 / Vinrs Database: 269.15.1311099 - Release Date: 1013012007 10:06 AM

10130/2007
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MACM:28TH aYEIIIIIE Pump Station
Side-by-Side Pump Comparison

Required Duty Point 5,520 pmat 167 feet TDH
Required Duty Point per Pump 2,7 60 pm at I 67 feet TDH

1. All series data is total lor tlre punrping system es one entity.
2. At duty point.
3. Cost per punrp de(ermined fiomrnanufacturer representative quotes.

O-t*-a!L Sra LEc(r.J' YEs.^--c.^r: Vg:*f. S*nr1

Vlanufacturer (Model) Flygt Wilo - EMU Yeomans Chicago Yeomans Chicago

Iype ofPunrp Drv Pit Submersible DrvPit Submersible Drv Pit Submersible Verticle Shaft
llumber ofPumos 3Total-2Operatine 3Total-2Operatine 3Total-2Oueratins 3Total-2Operatine
Model cT 3306/70s rIT FA 20.78D No Option Avaialble 6317LC-4BLIT
Mfr. CurveNo. 63466 00-0150 No Option Avaialble 3530A
lmoeller Type N- Series GGG4O.3 No Option Avaialble Y47M
No. of Impeller Vanes ,, l No Option Avaialble ????

mpeller Diameter. in. (mm) 14.96 (380) t5 No Ootion Avaialble 15.625
vlax. Impeller Dia. in. fmm) 14.96 (380) I8.5 No Option Avaialble l7
)ercentase of Max Impeller 100.0% 81.1% No Option Avaialble 91.9%

Nearest DUW Point 2.767 nmat 168 feetTDH 2,760 wm at 166.6 feet TDH No Ootion Avaialble 2.760 eDm at 169 feet TDH
Best Efficiency Point 3,656 spm at 141 feet TDH 3,950 mm at i32.5 feet TDH No Ootion Avaialble 2.902 srrm at 165 feet TDH

Rated Horsepower" 167 241 No OptionAvaialble 152

Motor Horspower 175 250 >125 HP 200

Pump Speedz 1780 1740 No Option Avaialble 1750 rpm

Pump Efficiencyz 70.4% 65.8o/o No Option Avaialble 77.0%

NPSHT 22.4 26.3 No Option Avaialble 19.2

?ower Reouilement 460 Volt. 3 Phase. 60 Hz 460 Volt. 3 Phase. 60 Hz No Option Avaialble 460 Volt. 3 Phase. 60 Hz
iolids Caoabilitv 3-5" dianreter 1?n2 No Option Avaialble 3" diameter

Juction 10" diameter 10" diameter No Option Avaialble 8" diameter

)ischarse 8" diameter 10" diameter No Option Avaialble 6" diameter

lront to Back Dimension (in) 39 37.312s No OptionAvaialble 32

lase Width (in) 39 31.5 No Option Avaialble 30
-Ieicht - Suction CL to Top (in) 96 89.687s No Option Avaialble 51j625
Weisht.lb. 3.155 2.965.20 No Ootion Avaialble 1.325

istimate Budset Pricel $57,s62 s79,740 No Option Avaialble $34,048

.Tp-y-P.r S". SeLEc-f rt'r- €Vcr
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Kevin Hoffman

From: Mark Robinson [mrobinson@daman-superiorllc.net]

Sent: Tuesday, October 30, 2007 3:5'1 PM

To: Kevin Hoffman

Subject: MACM Pump Station

Attachments: mckeesport. pdf; mck2.pdf

Kevin,
Following is pricing on the Vertical Shafted Yeoman's pumps. I also attached a basic spec and drawing.

Gliff Street: 8518-4Bi4A with 125 hp TEFC, 1200 RPM, 460/3/60
motor... .......$28,760.00 (M. - 3035#)

SAME but with Explosion Proof
motor.. ....$29,287.00 (wt. - 3770#)

Adder Options: MechanicalSeal.... ......,..$t,020.00
SS lmpeller or Case Wear Ring............$598.00 Each
Non-Witnessed Performance Test...... ..$t,21 8.00

28s Avenue: 63171C-4BHT with 200 hp, TEFC, 1800 rpm, 460/3/60
motor...... ...........$29,196.00 (wt. -2840#)

SAME but with Explosion Proof
motor,..... ......$30,048.00 (wt. - 3575#)

Adder Options: Same as above.

Note; I have not quoted the shafting at this point, I am waiting for Yeoman's quote because they go to an outside
vendor,

Please let me know if you require any additional information.

Best regards,
Mark

No virus found n this outgoing message.

Checked by AVG Free Edition.
Version:7.5.503
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MACM: Long Run Pump Station
Side-by-Side Pump Comparison

Required Duty Point 6,7 50 pm at 1 5 1 feet TDH
Required Duty Point per Pump 3,375 gpm at 151 feet TDH

l. AII selies data is total forthe pump operating alone.
2. At duty poinl

3, From nrarufacturer representative quotes.

O vee..s.. S=t€cTtJ {r.^^.r, \lerrr. 5w.r7

Manufacturer (Model) Flyst Wilo-EMU Yeomans Chicaso Yeomans Chicaso

fvoe ofPump Dry Pit Submersible Dry Pit Submersible Drv Pit Submersible Vefticle Shaft
{umber ofPumos 3Total-2Operatins 3Total-2Operating 3Total-2Operatins 3Total-2Operatins
Model cT 3231/70s FA 20.78D No Option Avaialble 63I7LC-4BHT
Mfr. Curve No. 63-430 No Option Avaialble 3530A
lmpeller Type C- Series GGG4O.3 No Option Avaialble Y47Q4
t{o. of lmpeller Vanes a

L 3 No Ootion Avaialble ??7?

,mpeller Diameter. in. (nrm) 15.15 (385) l5 No Option Avaialble 15,875

Max. Impeller Dia. in. (mrn) r 5.35 (390) 18.5 No Option Avaialble 17

Percentase of Max Impeller 97.44/o 8l.t% No Ootion Avaialble 93.4Vo

!{earest Duty Point 3415 eDm at 154 feet TDH 3355 mm at 151 feet TDH No Option Avaialble 3.375 spm at 155 feet TDH
Best Efficiency Point 3679 sDm at 146 feet TDH 3975 pom at 134 feet TDH No Option Avaialble 2,902 wm at 165 feet TDH

Rated Horsepower" I85 HP 241 No Option Avaialble l7z
Motor Horspower I85 HP 250 >125 HP 200

lump Speed2 1780 rpm t740 No Option Avaialble 1750 rpm

Purno Efficiencv' 70.2% 67.4o/o No Option Avaialble 77.4%

YPSHI 23.2 25.7 No Option Avaialble 25.6

Power Reouirernent 460 Volt, 3 Phase, 60 Hz 460 Volt. 3 Phase. 60 Hz No Option Avaialble 460 Volt. 3 Phase. 60 Hz
lolids Caoabilitv 3.5" dianretet 't't't., No Ootion Avaialble 3" diameter

Suction 10" diarneter 10" diarneter No Opfion Avaialble 8" diameter

Discharge 8" diametel 10" diameter No Ootion Avaialble 6" diameter

Front to Back Dimension (in) 39 37.3125 No Ootion Avaialble 32

Base Width (in) 39 3t.5 No Ootion Avaialble 30

Heieht - Suction CL to Top (in) 96 89.687s No Ootion Avaialble 51.5625

Weicht. lb. 3.1 55 2_965.20 No Option Avaialble 1.325

Estimate Budset Pricel $s7,562 $79,740 No Option Avaialble $34,048

*De.rk Sua.Srte'rt"J - EYc-
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Wet Well Pu:np Cycling Client MACM
Job Iong Run PS

Cycle Time (time between pump starts) per pump (pump and fill):

T=V/(Q-S)+V/S

T : Time between Starts

V : Working Volume in Wet Weil (gal)

Q : Pumping rate (gpm)

S = Flow into the Wet Well (gpm)

If q: 1800 If V: 8000

T

84.71

45.00

32.00

25.7r
22.15

20.00

18.70

18.00

17.78

18.00

18.70

20.00

22.15

25.71

32.00

45.00
84.7r

#DIV/O!
-75.79
-36.00

s
0

100

200
300

400
500

600

700

800

900

1000

1100

1200

1300

1400

1500

I600
i700
1800

1900

2000

S

2010

2020
2030

2040
2050

2060

2070
2080

2090
2100
2170
2120
2130
2140
215A

2160
2r70
2180
zt90
2200

2210

T
-34.72

-32.40

-30.84

-29.41

-28.10

-26.89

-2s.76
-24.73

-23.76

-22.86

-22.01

-21.23

-20.49
-r9.79

-t9.14
-r8.52
-17.93
-17.38
-16.86

-16.36

-15.89
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Wet Weil Pump Cycling Client MACM
Job Inng Run PS

Cycle Time (time between pump starts) per pump (pump and fili):

T=V/(Q-S)+V/S

T = Time between Starts

V:WorkingVolume in WetWell (gal)

Q : Pumping rate (gpm)

S :Flow into the Wet Well (gpm)

rf q: 1800

s
0

100

200
300

400

s00
600

700

800

900

1000

I 100

1200

1300

1400

1500

1600

1700

l 800

r900
2000

IfV=

T

23.90

r2.70

9.03

7.25

6.2s

5.64

5.28

5.08

5.02

5.08

s.28

5.64

6.25

7.25

9.03

12.70

23.90

#DIV/O!
-2r.38
-10,16

2257

S

20t0
2020
2030
2040
2050
2060
2070
2080

2090
2700
21,t0

2120
2r30
2140
n5a
2160

2770
2180

2190
2200
221,0

T
-9.62

-9.r4

-8.70
-8.30

-7.93

-7.59

-7.27

-6.98
-6.74

-6.45

-6.21
-s.99

-5.78

-5.58

-5.40

-5.22

-5.06

-4.90

-4.76

-4.62

4.48
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February 4, 2008

City of Mckeesport
Long Run Pump Station

Duperon Corporation Budgetary Proposal No. 4157
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February 4, 2008

Ci$ of McKeesport
Long Run Pump StaUon

Duperon Corporatftn Proposal No. 4157

NOTE: Ihes€ cdcuhtions re a rcugh stimation bd€d upon tlre lnformaUon avail$le at this Ume In ords to
malntaln approxlmatdy a 3 fpe slot veloclty for peak tlow. How drancEistice calcrilabd fior dean weter and
not derated for dcbrb.

NOTE: Dupcron strongly rccomrmnds a minimum of 1ft waE depth at all times the unit b in operation to get an
optimal amountof screning area.
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Pipe
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Length lnlet Valves
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2 U
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B c
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16 0
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20 5698 1 o 6087
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22 0

24 0

30 0

36 0

42 0

48 0

28th Ave FM

Proposed LR

Pipe 10545

Long Run FM Equivalent Pipe .xls
Long Run PS to Int 11t7t2007
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Kevin Hoffman

Page 1 of I

Veuooo S"":,oJ
From:

Sent:

To:

Cc:

Subject:

Joe Felix fifelix@rammotors.com]

Friday, Novembar 09,2007 10:06 AM

Kevin Hoffman

Mike Presutti

MACM Pump Stations Project

Attachments: NT3301 466 lmp Cut Sheets.pdf; NT3301 466 lmp Drawing,DWG; NT3301 466 lmp
Specifications.doc; CT3300 460 lmp 350 DIA Cut Sheets.pdf; CT3300 605 Drawing.DWG;
CT3300 460 350 mm Specifications.doc; NT3306 705-670 430inch 150hp Cut Sheets.pdt
NT3306 705 430 Drawing.DWG; NT3306 670 430MM Specs.doc; CT3231 705 430 385 Cut
Sheets.pdf; CT3231 705 385 Drawing.DWG; CT3231 705 430mm Specifications.doc

Kevin,

Attached are the cut sheets for ou pump selections for the above mentioned project. The cut sheets are
for the CliffStreet, 28th Avenue, West Shore, and Long Run stations. I will be sending you the pricing
and control information as soon as it is completed. Feel free to contact Mike Presutti or myself with any
questions.

.]oe Fe1ix, Inside Sales
Ram Industrial Services, fnc.
Phone': BL4-344-6591 extension +1300
Fax: 814-344-8020

LU13/2007
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"-E> PERFORMANCE CURVE
PRODUCT

cr 3231 t705
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FE> VFD-Analysis . Performance

ProJect Long Run

Created by:: JOE

o
a)
t

Performance

Pump: G 3231 634:!0

PRODUCT DATA

lmp. diam.:385 mm

Rtd. pwr,: 185 hp

Vanes: 2

Throughlet: 3.5 Inch

Connection: Parallel

VFD connection: I-VFD pump

No of pumpsr 2

Frequency: 60 Hz

Flow: 6826.3 USgpm

Head: 't54,3 ft

Pwr cons.: 283.0 kW

Overall eff: 70.2 %

Spec. energy: 689.6 kwh/Mg

Flygt

@ tttlndustries



VFD-Analysis - Performance

Project: Long Run

Created by:: JOE

l!

Performance

Pump: C 3231 63430

PROOUCT DATA

lmp. diam.: 3E5 mm

Rtd. pwr.: 185 hp

Vanes: 2

Throughlet: 3,5 lnch

Connectlon: Parallel

VFD connection: 1-VFD pump

No ofpumps: 1

Frequency: 55 Hz

Flow:4557.8 USgpm

Head: 84.9 ft

Pwr cons.: 116.4 kW

Overall eff: 62.7 %

Spec. energy: 424.7 kWh/Mg

Lugt _ _

@,ttlndustries



NOTE:
PUMP CAN BE ROTATED ABOUT ITS CENTERLINE
TO 4 POSITIONS RELATIVE TO THE INLET ELBOW
INCREMENTS ARE 9O'.

*DIMENSION TO INLET ELBOW FLANGE.

L,)

BY FLYGT a'

DRAIN, ISO G3

STD, CLASS
C.I. FLANGE

r-}+
l.\
I r'1

oA (+') .*
-ls

N
l--

NOM. SIZ

Dlsf(\

z
.=
N
N

012"
STD.
c.t.

CLASS 12

PINS TO ANCHOR PEDESTALS (NoM. srzE)
ID r ran/a n \wtzu\t tx)

^1/7 THREADED HOLES

INLET AND STAND

vrEW EJ- E
vEWE-tr

NOT DELIVERED

JT

-l$

Weiqh t (tus)

Dimensionol drwg
cT,NT 3231 105/715

6437000



F1ygt Catalog for the web - Pumps Direct-Select Page 1 of I

rE>
,RODUCT: CT 3231 / 7Os

I Product picture
f__-----

icurves O Enla.g" Available impeller oiam : l56ffiii-]l[ i i

Head - lFtl Foner - [Hpl

Flow - [USqpm xl000l

[l Pedormrnce f,l xrsHre f,l shaft nower

Rated output I i Nominat i Full load I

, power ,@i voltagelcurrent;
I Hp(kw) I I (v) i (A) I
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__-_)
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i;.k"J;i";
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18s i -?2.1 *. r--.*.J:----i - .q--- ,

Motor: 43-30-4M Frequenry: 60 Hz

L".k;;;,
KVA

LzL4

100% load

0.85

:- 
r-ocr<ed ioior i

' code letter Poles/rpm
kVA/Hp

_1._ _ 4t\780

Power factor

. 75o/o load I 50% load

0.81 0.71

;Cable Data

l-HplggtE{votts I MaxtlnetilFt)-l cab6;ldTNomlnit-'oo. 
- 
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l -.,

lltgirtrcrcd hrh{e

http://flygtus-link.ittind.com/catalog/3 8 9 8 1 .html 1u9,2047



CT 3231 705 430 mm SPECS.

REQUIREMENTS
Furnish and install 3 submersible non-clog wastewater pumps. Each pump shall be equipped with an close
coupled 185 HP, submersible electric motor connected for operation on 460 volts, 3 phase, 60 hedz, with 40
linear feet of submersible cable (SUBCAB) suitable for submersible pump applications. The power cable shall
be sized according to NEC and ICEA standards. Also, 40 linear feet of multi-conductor submersible cable
(SUBCAB) will be used to convey pump monitoring device signals.

PUMP DESIGN CONFIGURATION (Dry pit installation)
Pump shall be capable of operating in a continuous non submerged condition in vertical (CT) position in a dry
pit installation and permanently connected to inlet and outlet pipes. Pump shall be of submersible construction
and will continue to operate satisfactorily should the dry pit be subjected to flooding.

PUMP CONSTRUCTION
Major pump components shall be of gray cast iron, ASTM A-48, Class 358, with smooth surfaces devoid of
blow holes or other casting irregularities. All exposed nuts or bolts shall be AlSl type 304 stainless steel. All
metal surfaces coming into contact with the pumped media, other than stainless steel, shall be protected by a
factory applied spray coating of acrylic dispersion zinc phosphate primer with a polyester resin paint finish on
the exterior of the pump.

Sealing design shall incorporate metal-to-metalcontact between machined surfaces. Pump/Motor unit mating
surfaces where watertight sealing is required shall be machined and fitted with Nitrile or Viton rubber O-dngs,
Joint sealing will be the result of controlled compression of rubber O-rings in two planes and O-ring contact of
four sides without the requirement of a specific bolt torque limit. Rectangular cross sectioned rubber, paper or
synthetic gaskets that require specific torque limits to achieve compression shall not be considered as adequate
or equal. No secondary sealing compounds, elliptical O-rings, grease or other devices shall be used.

COOLING SYSTEM
Each pump/motor unit shall be provided with an integral, self-supplying cooling system. The motor water jacket
shall encircle the stator housing and shall be of cast iron, ASTM A-48, Class 35B. The water jacket shall thus
provide heat dissipation for the motor regardless of whether the motor unit is submerged in the pumped media
or sunounded by air. After passing through a classifying labyrinth, the impeller back vanes shall provide the
necessary circulation of the cooling liquid, a portion of the filtered pump media, through the cooling system. Two
cooling liquid supply pipes, one discharging low and one discharging high within the jacket, shall supply the
cooling liquid to the jacket. An air evacuation tube shall be provided to facilitate air removal from within the
jacket. Any piping internal to the cooling system shall be shielded from the cooling media flow allowing for
unobstructed circular flow within the jacket about the stator housing. Two cooling liquid retum ports shall be
provided. The internals to the cooling system shall be non-clogging by virtue of their dimensions. Drilled and
threaded provisions for external cooling and, seal flushing or air relief are to be provided. The cooling jacket
shall be equipped with two flanged, gasketed and bolted inspection ports of not less than 4"4located 180"
apart. The cooling system shall provide for continuous submerged or completely non-submerged pump
operation in liquid or in air having a temperature of up to 40'C (104"F), in accordance with NEMA standards.
Restrictions limiting the ambient or liquid temperatures at levels less than 40"C are not acceptable.

CABLE ENTRY SEAL
The cable entry seal design shall preclude specific torque requirements to insure a watertight and submersible
seal. The cable entry shall consist of dual cylindrical elastomer grommets, flanked by washers, all having a
close tolerance fit against the cable outside diameter and the cable entry inside diameter, The grommets shall
be compressed by the cable entry unit, thus providing a strain relief function. The assembly shall provide ease
of changing the cable when necessary using the same entry seal. The cable entry junction chamber and
motor shall be sealed from each other, which shall isolate the stator housing from foreign material
gaining access through the pump top. Epoxies, silicones, or other secondary sealing systems shall not
be considered acceptable.



MOTOR
The pump motor shall be a NEMA B design, induction type with a squirrel cage rotor, shell type design, housed
in an air filled, watertight chamber. The stator windings shall be insulated with moisture resistant Class H

insulation rated for 180"C (356"F). The stator shall be insulated by the trickle impregnation method using Class
H monomer-free polyester resin resulting in a winding fill factor of at least 95%. The motor shall be inverler duiy
rated in accordance with NEMA MG1, Parl 31.The stator shall be heafshrink fitted into the cast iron stator
housing. The use of multiple step dip and bake-type stator insulation process is not acceptable. The use of
bolts, pins or other fastening devices requiring penetration of the stator housing is not acceptable. The motor
shall be specifically designed for submersible pump usage and designed for continuous duty pumping media of
up to 40'C (104'F) with an 80'C temperature rise and capable of at least 15 evenly spaced stafts per hour. The
rotor bars and short circuit rings shall be made of cast aluminum. Pumps using 9xx series drive units are
capable of 8 evenly spaced starts per hour.
Thermal switches shall be embedded in the stator end coils to monitor the temperature of each phase winding.
One PT-'l00 type temperature sensor shall be installed in the stator winding. These thermal switches shall be
used in conjunction with and supplementalto external motor overload protection and shall be connected to the
control panel. The junction chamber shall be sealed off from the stator housing and shall contain a terminal
board for connection of power and pilot sensor cables using threaded compression type terminals. A
mechanical float switch (FLS) shall be mounted in the junction chamber to signal if there is water intrusion. A
pump memory module shall be provided and mounted in the junction chamber to record pump run time, number
of starts as well as contain the motor unit performance and manufacturing data and service history, The use of
wire nuts or crimp-type connectors is not acceptable. The motor and the pump shall be produced by the same
manufacturer.

The combined service factor (combined effect of voltage, frequency and specific gravity) shall be a minimum of
1 .15. The motor shall have a voltage tolerance of plus or minus 10%. The motor shall be designed for operation
up to 40"C ('104"F) ambient and with a temperature rise not to exceed 80"C. A performance chart shall be
provided upon request showing curves for torque, current, power factor, input/output kW and efficiency. This
chart shall also include data on starting and no-load characteristics.
The power cable shall be sized according to the NEC and ICEA standards and shall be of sufficient length to
reach the junction box without the need of any splices. The outer jacket of the cable shall be oil resistant
chlorinated polyethylene rubber, The motor and cable shall be capable of continuous submergence undenruater
without loss of watertight integrity to a depth of 65 feet or greater.

The motor horsepower shall be adequate so that the pump is non-overloading throughout the entire pump
performance curve from shut-off through run-out.

PILOT CABLE
The pilot cable shall be designed specifically for use with submersible pumps and shall be type SUBCAB
(SUBmersible CABIe). The cable shall be multi-conductor type with stainless steel braided shielding, a

chlorinated polyethylene rubber ouier jacket and tinned copper conductors insulated with ethylene-propylene
rubber. The conductors shall be arranged in twisted pairs, The cable shall be rated for 600 Volts and 90"C
(194'F) with a 40'C (104"F) ambient temperature and shall be approved by Factory Mutual (FM). The cable
length shall be adequate to reach the junction box without the need for splices.

BEARINGS
The pump shaft shall rotate on at least three grease-lubricated bearings. The upper bearing, provided for radial
forces, shall be a single roller bearing. The lower bearings shall consist of at least one roller bearing for radial
forces and one or two angular contact ball bearings for axial thrust.

The minimum L1g bearing life shall be '100,000 hours at any point along the usable portion of the pump curve at

maximum product speed.

The lower bearing housing shall include an independent thermal sensor to monitor the bearing temperature. lf a
high temperature occurs, the sensor shall activate an alarm and shut the pump down.



MECHANICAL SEAL
Each pump shall be provided with a tandem mechanical shaft seal system consisting of two totally independent
seal assernblies. The lower seal shall be independent of the impeller hub. The seals shall operate in an
lubricant reservoir that hydrodynamically lubricates the lapped seal faces at a constant rate. The lower, primary
seal unit, located between the pump and the lubricant chamber, shall contain one stationary and one positively
driven rotating conosion resistant tungsten-carbide seal ring. The upper, secondary seal unit, located
between the lubricant chamber and the motor housing, shall contain one stationary and one positively driven
rotating corrosion resistant tungsten-carbide seal ring. Each seal interface shall be held in contact by its own
spring system. The seals shall require neither maintenance or adjustment and shall be capable of operating in
either clockwise or counter clockwise direction of rotation without damage or loss of seal. For special
applications, other sealface materials shall be available.

Should both seals fail and allow fluid to enter the stator housing, a port shall be provided to direct that fluid
immediately to the stator float switch to shut down the pump and activate an alarm. Any intrusion of fluid shall
not come into contact with the lower bearings.

The following seal types shall not be considered acceptable nor equal to the dual independent seal
specified: shaft seals without positively driven rotating members, or conventional double mechanical seals
containing either a common single or double spring acting between the upper and lower seal faces. No system
requiring a pressure ditferential to offset pressure and io effect sealing shall be used.

Each pump shall be provided with an lubricant chamber for the shaft sealing system. The lubricant chamber
shall be designed to prevent overfilling and to provide lubricant expansion capacity. The drain and inspection
plug, with positive anti-leak seal shall be easily accessible from the outside. The seal system shall not rely upon
the pumped media for lubrication. The motor shall be able to operate continuously while non-submerged
wlthout damage while pumping under load.

Seal lubricant shall be FDA Approved, nontoxic.

PUMP SHAFT
Pump and motor shaft shall be a solid continuous shaft. The pump shaft is an extension of the motor shaft.
Couplings shall not be acceptable. The pump shaft shall be of carbon steel ASTM A 572 and shall be
completely isolated from the pumped liquid. Shaft material on 6x5 and 7x5 drive units shall be stainless steel-
ASTM A479 S431OO-T.

IMPELLER (for C-Pumps)
The impeller(s) shall be of gray cast iron, Class 358, dynamically balanced, multiple-vane, double shrouded
non-clogging design having long throughlets without acute turns, The impeller(s) shall be capable of handling
solids, fibrous materials, heavy sludge and other matter found in wastewater. lmpeller(s) shall be keyed to the
shaft, retained with an expansion ring and shall be capable of passing a minimum 3.5 inch diameter solid. All
impellers shall be coated with an acrylic dispersion zinc phosphate primer.

WEAR RINGS (for C-Pumps)
A wear ring system shall be used to provide efficient sealing between the volute and suction inlet of the rotating
impeller. Each pump shall be equipped with a replaceable stationary nitrile rubber coated steel or brass ring that
is drive fitted to the voiute suction inlet.

This pump shall also have a stainless steel impeller rotating wear ring, heat-shrink fitted onto the suction inlet of
the imoeller,

VOLUTE (for C-Pumps)
Pump volute(s) shall be single-piece gray cast iron, Class 358, non-concentric design with smooth passages
large enough to pass any solids that may enter the impeller. Minimum inlet and discharge size shall be as
specified.



PROTECTION
All stators shall incorporate three thermal switches, connected in series, to provide over temperature protection
of the motor winding. Should high temperature occur, the thermal switches shall open, stop the motor and
activate an alarm. The stator shall also include one PT-'100 type temperature probe to provide for monitoring of
the stator temperature

A lower bearing temperature sensor shall be provided. The sensor shall directly contact the outer race of the
thrust bearing providing for accurate temperature monitoring.

Two leakage sensors shall be provided to detect water intrusion into the stator chamber and junction chamber.
A Float Leakage Sensor (FLS), a small float switch, shall be used to detect the presence of water in either the
stator chamber or junction chamber. When activated, the FLS will stop the motor and activate an alarm, USE
OF VOLTAGE SENSITIVE SOLID STATE SENSORS SHALL NOT BE ALLOWED.

The solid-state pump memory unit, three thermal switches, two FLS switches, PT-100 stator temperature
monitor and the lower bearing PT-100 temperature monitor shall all be connected to a MAS (Monitoring and
Status) monitoring unit. The MAS shall be designed to be mounted in the control panel and shall come with an
Operator Panelthat is dead-front panel mounted. The Operator Panelshall have soft-touch operator keys and
provide local indication of the status of the alarms within the connected pump unit by means of an LCD screen
read-out. Local MAS system change shall be made by use of the soft-touch keypad or local connection by
means of a laptop computer. Remote indication of pump unit status shall be possible with connection to
customer PLC or via LAN.
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