Great Lakes Water Authority

Freud Pump Station

Improvement Project

State Revolving Fund (SRF)
Project Plan - DRAFT

April 2022

A ARCADIS



Freud Pump Station Improvement Project

Freud Pump Station Improvents Project

State Revolving Fund (SRF)

Project Plan

April 2022

Prepared By: Prepared For:

Arcadis of Michigan, LLC Mini Panicker, PE

607 Shelby Street, Suite 400 Project Manager

Detroit Great Lakes Water Authority
Michigan 48226 6425 Huber Avenue

Phone: 313 965 8436 Detroit, Ml 48211

Our Ref:

30047523

Jeffry J. Swartz, PE
Project Manager

Frederick Simmons, PE
Project Engineer

Thomas P. Armstrong, Jr, PE
Area Manager

This document is intended only for the use of the individual or entity for which it was prepared and may contain information
that is privileged, confidential and exempt from disclosure under applicable law. Any dissemination, distribution or copying of
this document is strictly prohibited.

www.arcadis.com
Freud Pump Station Improvements Project - SRF Project Plan_DRAFT



Freud Pump Station Improvement Project

Contents
Acronyms and ABDreviations..... ... e e iiii
1 EXE@CULIVE SUMMAIY ..ot s e e E e e R a e R R R A a R e R Ea R R R e n R e R e e RmE e 1
2 Project Plan CONENTS ... e e e e s s e e s s e se e e s e s e s e e e e e e e e e e eeme e e s eemr e e s ename e e s enamreenrnanee 2
21 Delineation Of StUAY Ara .........cooreririeeir e e e e re s e re s e e s e e e e me e e e me e e e s me e e e e me e e e e e e s 2
2.2 Environmental Setting......cccruvurirmiisrirmnirirnns s 2
Y0 T oY1 E-3= T T € T=Y o Lo T ) PP OSRTY 2
222 - 11 | 4 - 2
2.2.3 Historical/ArcheologiCal SItes .......ccciiiirrsmiiiissmiiir s ——————— 3
23 Land Use in the StUAY ATea .......cccocirirreirieecermer e res e re s s e ee s smeree s smmeee s s me e e s s me e e e s me e e e s me e e s e nmeees 3
24 Population and FIOW Data...........ccccciimiiiirii s s e s 4
28 B N = o1 | - 11 ' o 4
2 Sy U SR 12
25 Economic CharacteriStic...... ..o 12
2.6 Existing FacCilities .....cccuciecmiiiiini v —————— 12
2.7 Fiscal Sustainability Plan............ e e e 17
2.8 Need for the Project...... .. s s e e 18
2R - R T © o = N 18
2.8.2 Projected Needs for the Next 20 Years........ccccccmmmniiniinsciminin s s s s s 18
2.8.3 Future Environment without the Proposed Project ..........cccocmiiiiiiiciimn e 18
3 Analysis Of Alternatives ......iccccriiiissrmiiii s ——————— 19
3.1 Identification of Potential Alternatives ..........cccciiiismiiisn i ————— 19
4 Selected AREINALIVE ......coiiiiiriiiiiri i e e r e EErr s e Ear bR R RN R R e R R R R AR R R R R 19
4.1 =TS 3 o 0 T = T | 19
4.1.1 Relevant Design Parameters ......ccccurirmmmmrmsmrisssr s s 19
4.1.2  Property ACQUISILION ..o s s s s n s s ms e e e name e 19
g I T S o 1= o2 | = ' X 20
4.1.4  Sensitive FEAtUres ...t 20
4.1.5 Schedule for Design and CONStrUCLION ...........ooo i s s e 20
g T 0o X3 =T [ ] 4T T 21
4.2 Authority to Implement the Selected Alternative .........ccccvvermnnm s 21

www.arcadis.com
Freud Pump Station Improvements Project - SRF Project Plan_DRAFT



Freud Pump Station Improvement Project

4.3 ==Y 0 T 22
44 Disadvantaged COMMUNILY ..o i e e e e s me e s emme e e s e e e e e e s e e e 23
4.5 L0 cY U | - SR 23

5 Evaluation of Environmental IMPActs ... s s s e 24
5.1 7 F= 1323 T3 L4« T= e = 24
5.1.1  DireCt IMPACES ..ottt s e e s ar e E e n e n e s 24
5.1.2  INAireCt IMPAactS ..o s s e s R e 24
51.3  Cumulative IMPacES .......ccoiiieeeiiieeeir i e e ree e e e e e e e s s s e s e e s s s e e e smme e e e e e e s eemr e e s eeme e e e enmreenenanee 24

L 11 11T = Lo Y o S 25
6.1 L= = o 25
6.2 Short-Term Construction-Related IMpacts........c.ccoi i 25
6.3 Mitigation of LONg-Term IMPacts ... ... e e e 25
6.4 Mitigation of Indirect IMPacts.......cccciiricii i ——————— 25

7  Public PartiCipation ... s s s s s e 26
71 T o1 o == T T o 26
7.1.1 Public Hearing Advertisements and NOtIiCe.........cccirrivmirminnrmn s 26
7.1.2 Public Hearing TranSCriPt......cccerriiurrrmissrrrmnsssrr s sinss s s s ssssss s ssssss s ssnssss s ssssss s ssnssss s ssnsasnesansn 26
7.1.3 Public Hearing Content ........... i e s e 26

7.2 Adoption of Project Plan..........ccciiimniiimminrs s 26

Tables

Table 1: Population Projections for the Study Area ... 6
Table 2: User Cost Impact for the Freud Pump Station Improvement Project..........cccccvmnnnimenininnenininneennns 23
Figures

Figure 1: Population Served ... s s s s e s e e s amr e e s 4

www.arcadis.com .
Freud Pump Station Improvements Project - SRF Project Plan_DRAFT I



Freud Pump Station Improvement Project

Appendices

Geotechnical Exploration Services, Freud Pump Station Isolation Shaft Report

Archaeological Literature Review and Assessment for the Freud Pump Station Improvement Project
Above-Ground Resources Literature Review for the Freud Pump Station Improvement Project
Freud and Conner Creek Pump Station Improvements Condition Assessment Report

Freud and Conner Creek Pump Station Improvements Concept Alternatives Evaluation

Freud Pump Station Improvements Basis of Design Report

@ M m o O W »

Disadvantaged Community Status Determination Worksheet

www.arcadis.com
Freud Pump Station Improvements Project - SRF Project Plan_DRAFT



Freud Pump Station Improvement Project

Acronyms and Abbreviations

ADA Americans with Disabilities Act

CCPS Conner Creek Pump Station

CSO Combined Sewer Overflow

DRI Detroit River Interceptor

DWSD Detroit Water and Sewerage Department
EGLE Michigan Department of Environment, Great Lakes, and Energy
FPS Freud Pump Station

FRP Fiber Reinforced Plastic

GLWA Great Lakes Water Authority

MGD million gallons per day

PVC Polyvinyl Chloride

WRRF Waste Resource Recovery Facility

www.arcadis.com
Freud Pump Station Improvements Project - SRF Project Plan_DRAFT



Freud Pump Station Improvement Project

1 Executive Summary

The Freud and Conner Creek pumping systems are key components in relaying wastewater and storm
water generated in the eastern portion of Detroit. The dry weather flow is conveyed to the Fairview
Sewage Pump Station, and ultimately, to the Detroit Water Resource Recovery Facility (WRRF), while
wet weather flow is conveyed to the Conner Creek CSO facility. The operation of these facilities is
critical to prevent flooding of stakeholders’ premises, but they also protect the water quality in the
Detroit River and ultimately the drinking water supply for Detroit. The conveyance system is very
complex involving at least eight interceptors/sewers, multiple regulating structures, three large pump
stations, and a CSO treatment system. The conveyance system has grown and been modified
numerous times over the past 100-years with the last major improvement being the construction of the
Conner Creek CSO Basin and Treatment Facility which was placed into operation in 2005.

The Freud Pump Station (FPS) was constructed in the mid-1950s primarily to handle the overflows
from the Conner Creek Pump Station (CCPS). When the capacity of the CCPS is exceeded, the East
Jefferson Relief Sewer overflows to the Fox Creek and Ashland Relief Sewers. The original concept
was for the FPS and the Fox Creek and Ashland Relief Sewers to store approximately 20 million
gallons for return to the CCPS through the East Jefferson Relief sewer when the CCPS could handle
the flow. The operation concept of Freud was changed when the Conner Creek CSO Facility was
placed into operation. The Freud Pump Station has eight storm water pumps with a firm storm pumping
capacity of 2,030 million gallons per days. The station also includes two pumps in the center of the wet
well that were originally intended for dewatering. These two pumps currently pump dry weather sanitary
flow. Storm pumps convey flow to the Conner Creek CSO Basin and Treatment Facility for screening,
settling and disinfection prior to discharge to Conner Creek and the Detroit River.

The purpose of the Freud Pump Station Improvements Project is to make modifications and
improvements to enhance protection of the health, safety and welfare of residents served by the pump
station for the next 50+ years. The focus of the project is to improve operability, reliability, integrity, and
maintainability of the station over the life of the facility. Primary scope items include rehab of the eight
storm water pumps including replacement of the pump rotating assembly, line shafts, and concrete
pump supports; installing new dewatering pumps inside the Freud Pump Station with an approximate
10.8 MGD firm capacity, providing dedicated access to the Freud Pump wet well to allow draining,
cleaning, inspections, and maintenance; and construction of a new Freud Sanitary Pump Station
approximately 1.5 blocks east of the existing storm pump station. The sanitary pump station will be
constructed over the two 16-ft diameter tunnels that convey flow to the existing Freud Pump Station.
The structure includes provisions to add stop logs in the two 16-ft tunnels to isolate Freud Storm Pump
Station. The stop logs, along with the improved access to the wet well at the existing Freud Pump
Station, will enable Great Lakes Water Authority (GLWA) to inspect, clean and maintain the wet well.
The proposed structure will include a sanitary pump station with a firm capacity of 30 million gallons per
day to manage dry weather flows. Sanitary pumps will discharge to a proposed 36-inch force on
Navahoe Street that will connect to the 9-ft diameter Detroit River Interceptor (DRI) on East Jefferson.
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The proposed project will improve the reliability of the station and reduce the risk of collection system
surcharging and combined sewage backups into basements. The pump station improves water quality
during storm events by conveying flow to the Conner Creek CSO Facility for treatment prior to
discharge to the Detroit River.

2 Project Plan Contents

2.1 Delineation of Study Area

Freud Pump Station includes 8 communities serviced by GLWA. GLWA'’s service area within the
corporate limits of the City of Detroit includes Grosse Pointe, Grosse Pointe Park, Grosse Pointe
Farms, Grosse Pointe Woods, Harper Woods, Eastpointe, Roseville, and St. Clair Shores. The study
area encompasses a population of approximately 263,400.

The project components include rehabilitation of the existing storm station, existing storm pumps, line
shaft, steady bearings, and couplings; replacement of existing storm wet well dewatering pumps;
provide storm wet well isolation; provide storm wet well access; and design of a 30 MGD sanitary pump
station.

2.2 Environmental Setting

2.21 Soils and Geology

A geotechnical report of the project area was completed on March 30, 2021 by NTH (Detroit, Michigan). See
Appendix A for the Geotechnical Exploration Services, Freud Pump Station Isolation Shaft Report.

2.2.2 Fauna

As many as 50 species of mammals are estimated to inhabit areas within the City of Detroit. Listed as
threatened species by the State of Michigan are the least shrew, southern bog lemming, and pine vole.
Rare or scarce species include Thompson's pygmy shrew, horny bat, and badger. The evening bat,
eastern pipistrelle, and prairie vole are listed as peripheral species.

Surveys conducted by the Audubon Society from 1954 to 1965 recorded a total of 305 species of birds
in the Detroit-Windsor area. At least three (3) million waterfowl migrate annually into and through the
area.

The Detroit River is an important wintering area for ducks because the United States side of the river
rarely freezes due to warm water discharges. An average of 51,000 ducks occupy the river, with counts
varying from a high of 155,000 to a low of 21,000. Whistling swans also frequent the area each spring.
As many as 18,000 of the birds have been observed at one time, but the average number is about
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10,000. These counts may represent as much as 14 percent of the total population of whistling swans
in eastern North America.

Two bird species are designated as endangered in Michigan. They are the Peregrine Falcon (Falco
peregrinus) and Kirtland's Warbler (Dendrocia Kirtlandii). Only the Peregrine Falcon is known to exist in
the Study Area, where it is making a comeback. Six threatened species may also be present in the
Study Area. They are Cooper's Hawk (Accipiter cooperi, Bonaparte); Redshouldered Hawk (Buteo
lineatus, Gmelin); Marsh Hawk (Circus Cyaneus, Linneaus); Piping Plover (Charadvius melodies, Ord);
Barn Owl (Tyto alba, Scopoli); and Loggerhead Shrike (Lanius ludovicianus, Ord).

There are 28 species of reptiles that may be present in the Study Area, none of which is listed as
endangered. Threatened reptiles include the Eastern Box Turtle, Kirtland's Water Snake, and the Black
Rat Snake. Rare species are the Wood Turtle, Spotted Turtle, Eastern Spiny Softshell Turtle, and the
Fivelined Skink.

There are 19 amphibians that may inhabit the Study Area. There are no amphibians considered
endangered in Michigan. The Small mouthed Salamander is the only threatened species that is likely to
occur in the Study Area. The Four-toed Salamander is a rare species that likely inhabits the Study
Area.

This project is not expected to have any negative impact on the species identified.

2.2.3 Historical/Archeological Sites

An archaeological literature review and assessment, and an above-ground historic resource literature
review for the Freud Pump Station Improvement Project were completed by the 106 Group (St. Paul,
Minnesota). The literature review and assessment reports have been included as Appendix B
(Archaeological Literature Review and Assessment for the Freud Pump Station Improvement Project),
and Appendix C (Above-Ground Resources Literature Review for the Freud Pump Station
Improvement Project.

2.3 Land Use in the Study Area

The existing land use within the City of Detroit is comprised predominantly of residential, commercial,
and industrial uses. Majority of the land in the area has previously been developed. The study area is in
the industrial portion of the Detroit Metro area. Future plans of the study area will include acquisition of
up to 20 properties that are mostly vacant parcels or contain abandoned structures. Demolition of these
abandoned structures and establishing new boundaries will ensure space for development of the new
Sanitary Pump Station. Improvements to the existing Freud Pump Station will be contained within the
exiting property boundaries.
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2.4  Population and Flow Data

241 Population

The GLWA currently provides wholesale water services to eight southeast Michigan communities
including Grosse Pointe, Grosse Pointe Park, Grosse Pointe Farms, Grosse Pointe Woods, Harper
Woods, Eastpointe, Roseville, and St. Clair Shores. The existing population served is approximately
263,400.

The existing population served as depicted in Figure 1 (provided by EGLE), is approximately 263,400

x | L &
Freud PS |

3 | Subcatchment
| Subcatchments Tributary to Conner Creek and Freud Pump Stations

+ N W - -
Note: Subcatchment Areas for Satellite Communities are Not Fully
] Represented

%

&":h\‘, ) -".ﬂ‘.l: J;\

Figure 1: Population Served
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A. The current and future population to be served by the proposed project.

The served population is approximately 263,400 people. The serviced population will remain
the same in the future. The population is highly based around residential use.

B. Population projections for the study area for the next 5, 10, and 20 years.

GLWA has performed calculated population projections for the study area through 2060 in
the Wastewater Master Plan (see Table 1).

www.arcadis.com
Freud Pump Station Improvements Project - SRF Project Plan_DRAFT 5



14v¥Q ueld y0afoid 4YS - 10aloid syuswanoidw| uoieis dwngd pnal4

@ wood'sipeale’ MMM
papiAoig 10N ISJUSWILIOT) JAqUIBJY
; ; ; ; ; ; ; - 3jepunE
#00'0T ov6s | 8886 | oe86 | wees | ow's | w86 | evse | 918 09101 VM19 B (101
juawdojanapal 0} anp YImosE gz-0 anienasuo] Sunaalosd (0807 YEnouyl 00T SIUIWILIOT JAqUIY "
N n 7 T n 7 " ” " Hied puejysiy
[RE4: ope'zt | emrmr | wovr | memn | wewr [ swtr [ swm | wsTw 86E'TT VM1D 7 [E10L
@502 WEw per Aunod audep spouad awn 70T ISIUBWIWIDY) JBGUB
YIWesjweH
E10
LOT07 wouy pajewnisa ‘pue| padojaaap Anny, (polad 3w sT07 SISO JAqUa
; P 7 p . - ; . ; Ed Hul0d ass0ID
s stwzt | soemr | torer | weo'zn | uro'mn [ weo'mn | seo'zr | ssrET 555'TT VMID 8 (101
PaPIADIG SIUBLILWIOD ON ISTUBIWIDTY G
- - - - - - - - - - SulLIE4 3JUI0 ASSOUD
588 s068 | ss6'8 | e | ze0% | wite | 106 | 80 | 8vT6 9t'6 VMO % (2301
PaM323Y J0u sem Aaning ISIUBLIWODD JIGUIN
. : : ; : ; ; - p aui0g 3ssoun
101's ¥TT'S LpT's ¥6I's | 6LTS LS | L5TS 6vZ'S VLTS 9ZE'S WATD % (2301
E——
JUIWAO[IAIPJ 0 |y U p232ipaad oN :090¢ - SE0C JUBLTO[RA3P2I PUe || U] \0E0Z - STOT 'SIUSLILIDS) JIGUIIA
1056 vLT'E 8vT'6 1226 5616 5v0'6 SP6'S T06'8 988's 0£L'8 Y19 uoidunuuey
288'0T £S8'0T 978'01 S6L'0T v9L'0T 685°0T vt 0ZF'oT zov'ot 0zz'otT |E3DL
SISO JAqUIaW
nonaq
vTF'TSL 0TT'EEL 910y 1L Z18'v69 809'5.9 9ET'L59 ges'r3 | 899169 OvT'8E9 BIT'L59 WATO % (2301
pouad 3w 090z 03 0507 2Y3 J0j suonaafold oml ayi jo sausiH asn, (Bunasy 8T/0T/L Uo paseg ISIUBLIWIDT U
76146 547'96 66256 755'6 90¥'E6 9226 9ET'T6 308'T6 8076 ¥29'76 WANTD wogeaq
¥08'90T 94501 P2LPOT ¥89'€0T ¥¥9'20T 8E6'T0T 8¥7'T0T 988°00T S8TTO0T 58/'T01 |esoL
pa123lold sadueyd Jueayiudis oN SSIUSWIWOT JIGUWIW
aur] Ja3uay
9516 6ET'G 1216 PIT'6 00T'6 990'6 7E0'6 000'6 £86'8 90’6 VMO % (2301
PAPIADIG SIUAWILIOT ON SIUIWILIOT JAqUIY
££5Z BI5'Z €057 28T ELV'T orr'z 3TY'T LEV'T SOtz 059'z YANTD }aed Uy
T06'sT Z80'9Z £92'97 Sv0'LT 188'92 21592 98£'9¢ £6¥'92 1L6'92 v08'82 |E30L
090z 5507 050z SvOT ov0z SE0Z 0g0Z 70T 020z 8107

uorpafoig

adA) uopendog 13qWay] J31] Ppuodag pue s

ealy ApmS 8yj 4oy suonosloid uonendod L ajqer

199l014 uswanoidw| uoneis dungd pnal4



14v¥Q ueld y0afoid 4YS - 10aloid syuswanoidw| uoieis dwngd pnal4
woo sipedle’ MMM

YA
PapInDg SIUBLWIWOY) ON [SIUBWIWOY J3quap
SE8'ly £9L°LF 0Lty 6E9'LY LLIS'LY S08'9% 199Gt 500'S¥ T9¥'st 906'FF Y19 | diysumo] playwooig 1sam
LET'0L 9E0°0L S¥6'69 #58'69 £9£'69 T£9'89 £56'99 766'59 099'99 L¥B'S9 |e30)
PRPIADIH SIUILLIWOT ON SJUSWIUIDTY J2quUagy
+00'ST 266°VT £66'FT [B6'VT 786V 6T6'FT LBR'YT SE6'PT ZEO'ST SET'ST YM19 Rouy
+00'v8 £L6'E8 Tr6'ER TI6'€8 088'c8 985'c8 60T'ER 195'€8 voT'vE 66T'S8 [SLT8
PEPIADIG SIUBLLIWOT) ON SSJUSLLILIOT) Jaquuaky
vee'st vevr'LL S¥L'9L S00'9L S92'st L06'%L Tir'vL €9TVL 659°EL £09'0L ¥M19 PIRYyInos
97’98 811’58 TE9'FR 9I8'E8 000'ER 909'z8 z60'78 568'18 62218 658'LL |e30)
PEPIADId SIUBLWIWOD) ON ISIUB IO Jaqua
I ¥ . i " i - ¥ i B NMM____.J SET pIERIO
£92°T £97'F €977 £92'T 69T'T _ 00E'T TEL'T SEE'E 8TCT €SE'T YMID 8 [E10L
PEPIADIG SIUBLLIWOT) ON SSJUSLLILIOT) Jaquuaky
: : ; : ; adeuA dnuyze
TS5'E GE9'E 6IL'E £08'E {8B'E _ [45: 43 0SB'E T88'E 6Y6'E 786'E YM1D 7§ [e10)
PapPIADId SIUWWO) ON ISIUIWIWOT JgQWa3
Joguey odaay
9TE'E 09Z'E FOT'E BHT'E T60'E _ aIT'E 8L0'E 690'E ¥60'E GEO'E ¥M1D g [E10L
PEPIADId SIUBLWIWOD) ON ISIUB IO Jaqua
I 4, i " i . ¥ i 0 UMM____} UIpjuess
00E'E 00Z'E 00T'E 6T ST6'T _ 6VE'T £L8'T 688'F v06'T 600'E YMID 7§ [E10L
PEPIADIG SIUILLIWOT) ON SSJUSWLILIDT) JRquUagy
; ; - ; ; p - SIH uojBuiutey
00Z's8 00Z's8 00z'sg 00Z's8 8FT'vB _ ZSP'ER £8T'T8 062'18 Try'08 €£0'08 YM1D 7§ [e10)
PaPIAGLd SIUBWWOY ON SIUBWIWOT J3gqua
£85'T £85'T 8.5'T 5T 695°T ST 9z5'T 6TS'T 915'T 06%'T ¥MID uojSunuiey
288'0T L5801 9Z8'01 S6L'0T voL'0T 685°0T TLv'oT 0Z¥'0T zov'otT ozz'ot [SLT8
090Z-050T U w..cn_D_w;wﬁwa SSJUSWLILIDT) Jaquualy
8TL'9T LT5'9T SZE'IT 656'ST L96'ST 6LL'ST £85'ST GEV'ST BLT'ST STLPT YM1D weySunung
122'Te T€T'TT 'zt 15222 192'2T 000'ze TEL'TE 525'1T Z9T1Z 915'02 |e30)
PaPIAGLd SIUBWWOY ON SIUBWIWOT J3gqua
; p ; ; : ; ; : ; diysumoy pjaywoojg
T00'EY 0EL'TY 65F'TY BTV _ StE'TE [Axding OFE'TE T6T'TY POE'TY YMID 8 [E10L
PapINDIg SIUBLWIWOY) ON [SIUBWIWOY J3quap
L6Y'Y 0zt EVE'Y 99zt 68TV _ 7807 9E0'Y ST0'Y LEO'F 160t YM1D 7§ [e10)
PaPIADd SIUWWO]) ON SISO J3qWIW SlI'H PI2ywoo|g
. suuey weysuig
080'T 080'1 080T 080T 690'T _ 0T £I0'T 870'T 9z70'T 6Y0'T ¥M1D g [E10L
PaPIAGLd SIUBWWOY ON SIUBWIWOT J3gqua
EVL'8 £89'8 £79'8 95’8 v05'8 S6¥'8 S6b'8 S05'8 Tra's 7188 YMID s|I'H Apanag
6ET'OT 69T'0T 660'0T 6Z0°0T 656'6 6V6'6 6¥6'6 0966 1ZT0T 0ZE'0T |e10L
PaPIADId SIUWWO]) ON SSIUIWIWOT S
BLY'T 19%'T ¥SP'T 'l 6TF'T ETF'T Tor'T Z6E'T BEE'T 0T YM19 ——
728'sT 9/5'8¢ 0£E'8T #80'82 BER'LT ¥Z5'LT ¥6T'LT ETTLT 180°92 TEL'WE |eva) )

uonaaloug

adA) uonejndog

199l014 uswanoidw| uoneis dungd pnal4

(sa43)

wayshs jesodsiq afesamasg uojFuiuuey vaaudiang

J3qWia 131] PU0IRS PUE JSI14



14v¥Q ueld y0afoid 4YS - 10aloid syuswanoidw| uoieis dwngd pnal4

w wood'sipeale’ MMM
PaPIADLd SIUILIWIOTY ON SSURWIWIOT SIS
Tro'IE STH'0E 28167 £89'97 0vL'9z 51592 TIE'ST 580€T £BT'TE LYE'T YM19 diysumoy uojBurysem
209'%t 69L'TY 9E6'0F [TTLE FIE'LE 696'9E 6LT'SE ¥69'TE 09+'0€ ¥’ [SEN
P2RPIADI SIUILLILIOT ON ISJURILIDY) JaqUUB N
at8'S ¥rL'S 'S o¥5's 8EV'S 825'S SSF'S E8E'S EET'S SI8'v YD emnn
9655 ¥6t'S TBE'S 06Z's 88T'S 8L2'S S0Z'S EET'S £88'F 595 1e30]
PaPIADLd SIUILIWIOTY ON SSURWIWIOT SIS m
- . . - - - sWBiH Suipais =
STL'EFT LTIB'THT BTG THT 1Z0'THT ETT'OVT #05'6ET LT9'8ET 6T9'9ET PTLVET LVB'EET ¥M1D 8 |e10L sg
PaPIADLd SIUILIWIOTY ON SSURWIWIOT SIS m M
i)
88267 ¥1Z'6% OFT'6l 990°'6% Z66'8F 866'8F 109'8t 088'L¥ 86¥' 7Y 629'T¥ YD diysumoy Agpays m m
TEL'ER 909'E8 08t'eR ¥SE'ES 8TT'ER LET'ER 99578 T08'T8 6ZT8L LVI'EL 101 o 2
PaPIADLd SIUILIWIOTY ON SSURWIWIOT SIS W m.
UBABH map ]
619'F £99'fF L0L'Y 769t T8’y 88y £98'F S68'F Fr0's 9967 ¥M1D 8 |e10L g8
PaPIADLd SIUILIWIOTY ON SSURWIWIOT SIS M m.
056'70T £62'70T 9£9'66 000'56 058'v6 006'Z6 00106 00Z'L8 000'E8 000'08 YD diysumoL quIoIEN il m
LEY'SOT THI'E0T 806'T0T LTV'L6 64486 6LL'86 0ZE'9% EEL'ER ¥ZT'06 £22'88 101 g 5
PaPIAGLd SIUILUIWOY ON SSIUIWIWOD J3quBy uwm g
! § v . S diysumo ] xoua o3
89.'8 06E'8 1108 TeEL BSE'L 852'L £¥9'9 ET6'S Tes's £9%'S WM1D 78 2301 Mm
PaPIAGLd SIUILUIWOY ON SSIUIWIWOD J3quBy m m
£96'TE 000'TE LE0°0E #LO'6E TTT'8Z 605°LT L06'9T 989'v¢ S £T9'EL YD diysumo uosLIeH =23
£96'TE 000'TE L£0°0E ¥L0'6E TTIT'8Z 605'LT L06'9T §59.'92 £29°9Z T0L'SE 101 m 2
PaPIADLd SIUILIWIOTY ON SSURWIWIDT SISy - W
JISEI4 3
160'ST T80'ST 590'ST 6Y0'ST EE0'ST _ SZO'ST LT0'ST 600'ST _ T00'ST _ Tri'vT ¥MID g 1oL T
PaPIADLd SIUILIWIOTY ON SSURWIWIOT SIS
- - — - r — v diysumo] uoluy
TOS'ETT 086'TTT 6SY'TIT LE6'TTT TF'TIIT _ SRE'OTT 9/E'60T 955 ‘80T _ £65'S0T _ £75'86 ¥MID g 1oL
PaPIADLd SIUILIWIOTY ON SSURWIWIOT SIS
6TIT'ZS ¥L0'TS 0£0'ZS S86'TS OF6'TS TEE'TS 09£'05 LYE'Sy E6'SY LEL'TY YD diysumo | plaLaIsaydy
2985 STR'YS 89/'F5 TZL'%5 #£9'YS FEO'VS TI0'ES Z68'05 9SE'BY 986' vl 101
__ S — N —
P2RPIADI SIUILLILIOT ON ISJURILIDT) JaqUUB N
T T T 7 7 T 7 T 7 7 SPOOM :uIng 355019
£25'71 L79'VT TELFT LLO'ST 0/8'vT | 8761 T ¥00'ST ZET'ST | 792’51 | TZL'ST YMID % |E10L —
PaPIAGLd SIUILUIWOY ON SSIUIWIWOD J3quBy
S ajuind assoun
£09'T 185'T Ti5T §55'T BES'T 66Y'T orr'T 60¥'T Lvt'T TES'T ¥MID g 1oL
LTE'ET ZSR'ET LLL'ET E0L'ET 8T9'ET GEV'ET OTH'ET LTVET ¥ZI'ET 00T'+T YD spoom Jadiey g m
TT6'FT TYRYT T9LFT 28971 z09'YT 00t'vT B9E'YT LBEYVT 8657 80T'ST 101 =
w
PIPIADL SIUILIWIOT ON SSIUIWIWOD J3quBy = M
; - p - - - saioys J1ep) 3§ as
0BL'E9 71T'Es TrT'E9 9/7'E9 B0E'E9 _ 565'79 YEL'TY 9E6'T9 _ 986'09 _ 807'09 YMID 3 |E10L w3
PaPIAGLd SIUILUIWOY ON SSIUIWIWOD J3quBy M
. : ; ; p ; ; ; . ; lpnasoy o
S0E'9r 99E'9Y 1T5'9% S66'9F ¥E6'9F _ 169'9% 0589t POE'LY _ STS'LY _ T6R'LY YMID 3 |E10L =
PaPIAGLd SIUILUIWOY ON SSIUIWIWOD J3quBy
: ; ; : p ; sjuodise3
SRI'TE SS¢'6E LE8'6T EVB'0E 6ZL0E 661'0E 555°0F BLE'TE v88TE 90L'TE YMID 3 |E10L

BT0T Sunsixg

adA) uonendogd

JaquIaly 4311 PUOIRS PUE JsJi4

199l014 uswanoidw| uoneis dungd pnal4




14v¥Q ueld y0afoid 4YS - 10aloid syuswanoidw| uoieis dwngd pnal4
woo sipedle’ MMM

6
PIpIAcld SJUILIWIOT ON SSJUIWUOY) J3qUUBY
T0E'TT ELT'TT eI S1T'TT 98T'TT 978'TE Z62'TT £86'0T 66TTZ 6’07 Y19 | diysumoy playwoojg 1sam
LEZT'0L 9£0'0L St6'69 75869 £9£'69 T£9'89 £56'99 766'59 09999 L¥8'S9 |e30)
PIpIAcld SJUILIWIOT ON SSJUIWUOY) J3qUUBY
000'vL 000'vL 000'%L 000'vL BES'EL 0Z0'EL 6TLTL 68ETL 080TL 959'FL YMID dysumo | piopiarem
6T9'SL 660°SL BLSVL 650'FL 6ES'EL 0Z0'EL 6TL'TL 68ETL 080'2L 959'%L |e1o)
PapIaCag SIU3WIWO) ON A lTETITTTTaly WETs [TETRT]
6LV'IL S81°9L 168'SL L65°SL E0E'SL 0BEEL TLRTL ¥O¥'TL #06'69 YM19 S|I'H Ja1saydoy
6E9'08 6ZE08 61008 60L6L 66E'GL TBE'LL 0¥6'9L 88T'SL 90L'EL |e10L
PIRIACI SIUIWILWOT ON SUsWWo] J2qUiBN 13152430y
S0%'ST 91Z'sT 9z0'sT £59'%T ¥eSYT PSEYT ETV'FT PRI FOT'VT T8T'ET YMT9 8 [EI0L
PapInDLd SIUWWo] ON SIUIWIWO] JIGUIB
7TF'6 E0F'6 VRE6 S9E'6 SYE'6 LET'S £E0'6 6’8 TES'S 9/0'8 YMID diysumoy pJopo
695'6T 6Z5'6T 687’61 Biri'6T 60¥'6T 9/6'8T 19481 0¥9'LT 0zL'LT TLL9T |e10)
PapInGId SIUSWWOD ON SIUIWIWOT JIqUIS
003z 005 TOF'Z 66E'T VT 55 44 T S6E'T SSET ¥55'C YMID ale|p propo
TEL'T ¥8L'T LER'T 068°C EV6'T £56'T v6'T S8R'T LEB'T LLD'E |e10L
PapIAGId SIUSWWOD ON SIUIWIWOT JIqUIS
9TH'EE LET'WE BSE'VE 085'vE TOB'VE SFT'VE 90'EE ZI9'TE 605TE 056'TE YM19 diysumoy uoup
TZE'9E 855°9¢ S6L'9E ZED'LE 69T'LE 04598 60%'SE ST6'VE ST8'VE £8T'SE (2111
PEPINGI SIUSWIWOD) ON ISIUIWIWIOD) JIQUIRN
SER'TT SLB'TT SIG'ZT 5S6TT S66'ZT eI LEB'TT S06'0T 01501 £80'6 YMI1D | diysumo) sapey) puepeg
v89'sT 9L°ST vrR'ST vE6'sT 00’97 898'¥T LBR'ET Z78'1T ZEO'TE 9LT'ST (T8
PIpInDIg SIU3WIWOD) ON ISIUBWIWIOD) JIQUUIBY
0062 006'C 0067 1067 6Y8'T 0Z8'T S5L'T 't 089'T I6%'T YM1D ale|un uoup ayel
TUY'E EIV'E PSE'E SBT'E 9ET'E E0T'E OET'E 980'E rr0'E 0EB'T |E30L
PIpInDIg SIU3WIWOD) ON ISIUBWIWIOD) JIQUUIBY
00g 0 0 0 0 0 0 0 0 0 YMI19 snjaduy e
SOE 00E S6T 062 S8t S6T S6T FOE T0E 00% |e30L
PEPIN0I4 SIUILIWIOY ON SSIUSWIWOY) J3GUIBRY
00507 6TY'0T 8SE'0T L8T'0T 91z'0Z L06'6T 19%'6T T¥0'6T 09£'8T ETB'LT YM1D | diysumoy asuapuadapul
IVEOY 0T'0¥ 790'0F TT6'6E 78L'6E VLT'BE B6Z'SE TLV'LE 8T6'9E ¥LO'SE |e30L
P3pIAcLd SJUILIWIOT) ON SSJUIWUOY) J3qUUBY
ade)n uoisyie
£76 SEB LT6 616 116 606 L8 L8 98 YD 8 |10,
PIpIAcld SJUILIWIOT ON SSJUIWUOY) J3qUUBY
EVE'LT 60T'LT 9£8'97 £¥9°'97 60¥'97 TIT'9 £68'ST TEL'ST EVLVE £91'ET YMI19 S|IH wingny
728'8T 9£5'8T 0EE'ST ¥80°8T BEB'LT vT5'LT TeE'LT €TT'LL 18092 TEL'FT |e30)

uonaalold

adA] uonendog

(soasod
-QIN0) 1213510 |esodsiq 28emas puepeg-uould

1usa 28euiesq wiesq 103d 224230 quIDI B pueHeD

JaqWalA J31] PU0IaS PUE ISII4

199l014 uswanoidw| uoneis dungd pnal4



14v¥Q ueld y0afoid 4YS - 10aloid syuswanoidw| uoieis dwngd pnal4
woo sipedle’ MMM

0l
pania0ay jou sem Azmuns SSIURWIWOD) Jagquiap
puepsam
zrE'se LSE'L8 Z6£'98 LTv'sg 79v'v8 _ Tr8'E8 SOv'ER SIV'ER SSHER ISH'ER YD 78 E10L
PanIaa3y 10U seMm ASnng SSIUIWIWOD) JAquIB ukem
01’9t oTT'9t 01091 0T6°ST o18'st _ LEL'ST S66°ST £98'ST 68T'9T 0T0'LT ¥MTD 78 2101 °
pania3y Jou sem Aamnng SSIURWIWOD) Jagquiap
290'6 1E6'8 S6L'8 8598 175'8 002’8 £86'L 6£9°L 801'L Lv0'L YMI19 diysumo) uaing uep
0L9'LE W0T'LE PES'OE 996'SE 86E'SE #90'vE EOT'EE 868'TE €LL'0E FLE'6T |eloL
paniao3y Jou sem Aamng SSIUIWIWIOTD) 13U Y
LT £69'C £¥9'T 765 rs'T Str' EEF'T SOV’ SSE'T Y9E'T YMI19 snnwoy
998" PSE'LT [4z:4:-T4 0£€'92 8T8'ST 9EB'VT 90L'vE STY'VE BT6'ET 0T0've |eI0L
panaaay 10U sem Asnng SSIUBWIWOD) JRquUB
199'vt Por'PF LvT'vy 6E0'VY TER'EY grS'Er SES'EY LEV'EY 60T'vY TLS'9Y vM19 piojpay
916'St £04'5F 06%'St LTS ¥90'sy L'V 85L"Y 6TL'VY 6¥E'S 088'LY |e10L
panaay Jou sem Aanng SSIURWIWOD) Jaquuapy
ovT'T 8ET'T 97T FEE'T TET'T E1Z'T T6T'T ELT'T 19T°T SOT'T YMI19 diysumoy ynowd|d
T08'0E TS£°0E 00£'0E 6¥3'0€ 865'0E TZT'0E zZ9'6z 0ET'6Z EVR'8T k'L |el0)
panaoay Jou sem Asang SSIUIWIWLDT J3qUWSA
- - - . - - - . - - yimowh)d
89E'0T FLTOT 0866 984’6 7656 YES'E 291’6 IvE'S 060’6 7i8'8 YD 78 E10L
panaay Jou sem Aamnng SSIURWIWOD) Jaquuapy
66T'T9 188°09 £95'09 SYT'09 LT6'6S £75'65 559'85 L06'LS 19125 970'vs YMI1D 1noN
SBF'89 621'89 ELL'LY FAS A 190°29 609'99 8£959 T08'%9 996'E9 85¢'09 ¥MTD 78 2101
pania3y Jou sem Aamnng SSIURWIWOD) Jagquiap
81¢ STZ [4v4 20T 502 v0Z 66T 96T 16T LT YMI1o diysumoy 3jpAyLIoN
869'8€ ¥60'8€ 06%'LE 988'9¢€ 787'9¢ £5T'9€ Z6Z'SE TLL'VE TZ6'EE 90£°0€ |eloL
panaoay Jou sem Asang SSIUIWIWLDT J3qUWSA
207'9 BET'9 0£0'9 zo0"9 ¥EB'S 628'S STL'S 879'S 965'S 159's YM19 B|IYON
£6E'9 £ZE9 £52'9 €819 €119 5009 288'S 86L'S S8L'S 8T8'S 118
panaaay 10U sem Asnng SSIUBWIWOD) JRquUB
LT6'S6 ¥SE'SE 164'%6 8TT'v6 S99'E6 £26'76 ST¥'Z6 LEE'TE IVE'Z6 65T'v6 ¥MTD 78 2101 euonn
panaoay Jou sem Asang SSIUIWIWLDT J3qUWSA
99/ 019'%2 vS'vE 26TV [4d% 74 ET'VT vre're v89'vE BST'ST TE9'5T YM19 aaysyul
1687 VEL'VT LLS'VE 0TY've £9Z'FT 65Z'VT 99E"FE 208'vZ SRE'ST 094°ST T8
paniao3y Jou sem Aamng SSIUIWIWIOTD) 13U Y
- - - - - - n - — - A uapsen
STT'LT 86697 188'9Z ¥9L'92 Lra'a9z 555'92 Y6E"9T 6¥0'92 85092 ¥66'9T YMTD g 2101
pania3y Jou sem Aamnang SSIURWIWOD) Jagquiap
TIS'Ty ZIE'T vIT'ZY 916'TH LTL'TY w9'Tr 86TTY 76L°0% 6Z6'01 06£'6E Y19 swSiaH ulogqueag
0EY'E9 PET'ED 8E8'T9 5'79 L] TET'Z9 TLY'T9 598'09 0L0'19 TLE'SS |eloL
panaoay Jou sem Asang SSIUIWIWLDD JSqQUISA
¥TT's BEOQ'S 756'% 998" 0BL'Y 00L'y TES'Y OTE'Y 'y St6'E YMI19 diysumoy uojue)
0LT0ZT £ST'BTT 9ET'9TT GITFTT ZOT'ZIT 9z7Z'0T1T 19Z'901 980°'T0T 79%'66 1Z5'T6 |el0L

uonaalold

adA} uonendog

(sany) A=jiep a8noy

J3qWIAA J31] PUOIAS PUE }5J14

199l014 uswanoidw| uoneis dungd pnal4



_‘ _‘ 14y Ueld 108loid 4YS - 198l0id siuswanoidw) uonels dwing pnaid
wood'sipeale’ MMM

[9E'900'E Z65'TL6'T S0E'6E6' 558'E06'C THS'ELB'T 90.'9€8'C £68'66L'C 9/9'691'T £L1'95L'F 29TSL'T YWD wonewnns
S98'8TH'E 799'08E°E LPO'SPE'E Z8Y'SOE'E LE9TLTE Y TETE ¥87'981'E LB5'LPT'E LBT'0ET'E PIS'BOT'E |e3oL :
PAPINDIL SIUSLWILLOT) ON SIUBULIOT JAGUWB Y
000'69 5/6'89 6v6'89 +76'89 86389 15989 Z15'89 9£9'89 ZET'69 ¥90°0L YANTD AoaL
¥00'¥8 £L6'€8 Iv6'e8 T16°€8 088'c8 985°c8 60v'E8 195°€8 ¥oT'Y8 66258 101
PAPINDIG SIUBLILLOD ON SIUBULIOT SRS
ov0's v96'L £88'L TI8'L SEL'L 669'L T59'L 7E9'L 0Ls't 95¢'L YAID PlRYYINOS
¥97'98 8vt'ss 7E9't8 9188 000'€8 90978 76078 56818 62718 658'LL 101
P3PIN0IZ SUBWILWIOD ON SIUIWWIOY JAGWIY
; ; - ; ; 7 ; 7 ; diysumoy yeQ [ehoy
gee'z | gser | eser | ewer | ewer | ee€r | sz | eov't | ew't | sugt WD 78 EI0L
PaPIADIG SIUBLUILIOD ON SIUIWIWIOT JRGWIN
; - - ; - - - v - ¥e0 [ehoy
00029 | oozs [ o007 | ot [ wivte | s9903 [ eeep9 | 9ss'o3 | osees | 01565 W19 B (101
P3PINDI4 SIUBLUIWOD ON SIUBWIWOD JAqIBKY
+. ¥ i ¥ i . i '] i qu_.! E mﬂw—ﬂ—
see't | ossr | omer | st | ew'z | st | wowz | awv't | seer | eyt W19 78 [EI0L
P2PIN0IG SIUBLILWIOD ON SIUWIWIOT JAQUWIN Y 10
€98t | sos'sz | 968t | eur6c | 16Tz | o0se6z | 6eS6C |  6T66Z |  98T'0E |  L£8'0f WD 78 (€301
PAPINDI SIUSLWILLOD ON SIUIULIOT J3GUWB Y v
’ . . : . 7 sySiaH uosipei m
oog6z | oosz | oosez | «Se'ez | w96z | 9sw'ez | 0z | w19%6z | Suz6T | 6wLOE WMTO % (2301 o
PapPInCIG SUBLWILWIOD ON SIUIWIWIOY JAGWIY =
; n 7 p i ; . ; . ﬂ POO uo}BunuUNH a2
£17'9 _ w9 | LET'9 _ wr'e | (ST'9 _ 1979 | Tze’s EEEE Lve'9 | osz VMO 8 [E10L 2
PAPINDIG SIUSWILLOT) ON SO SR M
: ; : ; : ; - p Jied [9zeH E
oosvt | ooswr [ oosvt | ew'vt | ossvr [ eesvT | w09t | 18T | 988w | 91091 VM9 7§ [e10L
P3PINDIG SIUBLUWOD ON SIUBWIWOD JAqBY
7 ﬂ . : . . ; ” n sjepwiay
vecoz | eesor | weor | esome | vtz | weor | secor | sevor | sivor | swoe WD 1 [E30.L
PAPINGId SIUBLILWOT ON SIUIWIWOT JAQWIN
7 ; ; ; ; ; : p n UOSMED
gezz | cevn | oeom | seet | vestr | 9eemt | w9 [ weomt | werTn | 199 YM19 B 101
PAPINDI SIUSLWILLOD ON SIUIULIOT J3GUWB Y
565'9 ] 9EV'9 7629 ¥6L'9 1ze's SPT'9 9809 ¥86'S 108's YMI19 weySuug
1222 16222 we'ee 15222 19222 00022 ZELTT SZ5'TE 2911z 91502 [e101
P3PIADIG SIUBLUIWOD ON SIUBWIWOD JAqIBKY
961'T 98T UY'T SOF'T SSH'T vSE'T PSE'T SSt'T BLY'T 805'T YAID siiH Apsanag
6£2°0T 69101 6560°0T 620°0T 656'6 666 666 0966 TZT'oT 0zE'0T [e101
P3PIADIg SIUILLILLIOD) ON SSJUILLLLOT) JRgLU3 Y A
; ; n - n ﬂ : : 0 apjiag
[1T'sT 99051 510'sT ¥96'7T ET6'FT 16671 688'7T 08T 7657T 997'sT WD 78 (€301

810Z

uonaafold adA1 vonendod J3qIa J31| PuU0Iag Pue 1514

Sunsig

199l014 uswanoidw| uoneis dungd pnal4



Freud Pump Station Improvement Project

2.4.2

Flow

Wastewater flows in the GLWA system have been analyzed in the past for both dry and wet periods.
The Freud Storm Pump Station has a firm capacity of 2,000 MGD and is crucial to maintain operability
of managing wet weather flow. For purposes of the analysis, dry weather flows were determined based
on an examination of water consumption, and metering data. Historical data collected, showed a daily
average consumption of 30 MGD. The 30 MGD reflects water production rates with adjustments for
those municipalities who receive water from GLWA, but who do not discharge wastewater into the
system.

2.5

A

Economic Characteristic

The economic structure and major employers.

e Chrysler manufacturing has a large presence in the study area, as well as several other
industrial facilities west of the project site. The existing Freud Pump Station is at the
corner of Freud St and Tennessee Avenue. Otherwise, the immediate project area is
mostly residential with several vacant or abandoned parcels.

The median annual household income in the study area.
e $32,498 according to 2020 census
(https://www.census.gov/quickfacts/detroitcitymichigan)

Existing Facilities

The method of wastewater treatment and the physical condition of facilities (i.e., years in
service, capacity, and efficiency of the major components).

Current physical conditions are showing wear and are approaching or surpassed the expected
useful life. The interior and exterior of the station has structural damage and must be repaired.
Many components of the pump station are not code compliant and require attention.

The two sanitary pumps are located at the lowest level in the station and handle the dry weather
sanitary flow. These pumps were originally dewatering pumps for intermittent use but were
repurposed for full time use as sanitary pumps and may not be operating within the original
design range. The pumps are removed for rebuilding/replacement periodically and are switched
with spares that are kept on hand at the station. The condition of the pumps is good with minor
corrosion of some of the hardware and the steel supports.

The eight Storm Pumps are original to the station that was built in 1954. The pumps are in fair
condition but all have multiple layers of paint, which is peeling over a large portion of the pumps
with corrosion covering large portions due to moisture at the lower level in the station. The
concrete support piers show various levels of cracking from very minor hairline cracks to major
cracks on a couple of the piers, although no pieces of concrete are missing. The discharge
piping for the pumps is also showing a significant amount of corrosion.
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Freud Pump Station Improvement Project

The Sump Pumps consist of two submersible pumps installed in a pit at the lowest level of the
station and a third submersible pump, which is sitting on the floor adjacent to the sump. The two
pumps in the pit are inaccessible. All the pumps are in service and functioning. The piping for
pumps #1 and #2 show corrosion on the steel piping, and some piping has been replaced with
PVC piping. Pump #3 appears to have been added later than the others and is piped with PVC
piping. There is also an open electrical box for the pump controls that needs a cover.

The two Sanitary Pump Influent Gates are located below the sanitary pumps and are a knife
gate style valve. These have a significant amount of corrosion and one of the operator supports
is delaminating due to the corrosion. The electric actuator for gate #10 has been removed and a
handwheel has been installed on the gear operator.

The two Sanitary Discharge Gates are gate valves installed in a pit outside the station along the
fence. The gate valves and associated piping have significant corrosion due to moisture in the
pit. The valve operators and electric actuators are of an older style and have multiple layers of
paint that is peeling in some areas. The flexible conduit for Gate #10 is split and is separating
from the junction box, and has exposed wiring. It is not known if this actuator is functional.

The Overflow Gate is located on the discharge for sanitary pump #10 and is an enclosed knife
gate type. Corrosion of the valve is minimal, but there is peeling paint exposing what is likely the
factory paint underneath. The valve stem and operator are in good condition.

The Dewatering Gate is a cast iron style sluice gate with an electric actuator located just inside
the station near the loading dock. The gate and stem appear serviceable, but have some
corrosion. The gate operator and electric actuator are in good condition and have minimal
corrosion, but are an older style. GLWA staff reports that this gate has never been operated.

The Air Compressor System is a horizontal tank style with a belt driven compressor pump and is
located on the motor floor of the station. The pressure gauge is in poor condition and is missing
the glass. There have been reliability issues in the past and the compressor pump may have
been rebuilt or replaced at some point, as it appears newer than the remainder of the system.

The Bridge Crane has a 20-ton capacity and is likely original to the station construction in 1954.
Corrosion is minimal and operation appears to be good, as it was in use during the day of the
condition assessment, although it was only used to lift tools from the lower level. Operators
noted that the crane does make noise when it is under a greater load lifting pumps.

The exterior masonry brick is in good condition from the main floor level and above. Below the
main floor level, there is, in certain areas, efflorescence in addition to deteriorating concrete and
rusting metal (see photos). Cleaning, tucking, pointing repair work of masonry as well as
cleaning and repairs/replacement of concrete and/or metal support work is needed. At this time,
the mortar issues are mostly cosmetic but in some areas, tucking, pointing and repairs are
warranted or they may become structural concerns in the future. For bidding purposes, it is
recommended to include 20% of wall area for tucking, pointing, or repair work. This can be
handled as part of the base bid or an allowance. Overall, the glazed masonry on the interior side
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of the exterior walls is in good condition. It does not appear that repair or replacement are
required at this time.

In most of the building areas, the quarry tile is in good condition. However, certain areas have
significant damage or have detached completely from the subfloor and require replacement.
This is particularly the case in the loading dock area as well as on the exterior of the North part
of the building. GLWA staff requested alternate floor options for the loading area that do not
involve tile and that will better withstand the loads and frequent movement in this area. Metal
tracks were suggested for moving the heavy equipment from the crane drop off to the exterior
dock and vice versa. Arcadis recommends additional investigation into equipment that can
better move the pumps into and out of the facility. The existing floor finish (quarry tile) can be
removed and replaced with new tile or terrazzo flooring and the metal tracks can be installed.
However, Arcadis believes that if it is the intent to continue to use the existing skid in the future
to move the pumps, any new flooring will eventually be damaged, regardless of metal tracks.
We can help investigate options such as air pallets which utilize compressed air. For the exterior
of the North part of the building, we recommend removal of the existing tile, grinding and sealing
of the existing concrete beneath the tile, but no replacement tile unless some new floor finish is
desired by the owner. It should also be noted that the current stairway up to the loading dock is
not code compliant and must be replaced in its entirety. If accessibility is warranted for the
facility, a ramp can be designed along with the new stair.

No leakage problems were observed on the interior or exterior of this building. Minimal standing
water. The roof appears to be in reasonably good condition. Additionally, the roof drains appear
to be adequately removing water from the roofs.

Personnel doors and frames appear to be in good condition. If door replacement is desired by
the owners as part of this work, insulated FRP (fiber reinforced plastic) or insulated metal doors
are recommended.

The exterior overhead door and personnel door and window assembly (second row, left) has
been modified over the years. It may be desirable by the owner for Arcadis to propose a
redesign of this entryway, replacing both doors and the windows to provide a more functional
configuration for current use.

The window frames appear to be original and are in reasonably good condition. The glass was
replaced with an opaque, flexible material to deal with a problem of vandals attempting to break
the glass. It is our understanding that the owners would like to replace the opaque material with
something transparent (clear glass) or translucent (frosted glass) to permit daylight to enter the
facility. The material selected will be resistant to vandalism. If the owners desire operable
windows in certain locations, those window frames will require replacement.

The toilet room fixtures are in fair condition. It may be desirable to replace these as part of the
current work and update them to comply with current ADA (accessibility) requirements.
However, it may be noted that the existing toilet room is only accessible by traveling up a flight
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of stairs to the main building entry (no accessible entry exists). Nevertheless, if the toilet room
will receive new fixtures, the new fixtures and toilet room layout will be required to comply with
current accessibility requirements, particularly if an accessible ramp to get to the main floor level
will be provided as part of this work.

The existing personnel elevator is not functioning properly and requires replacement currently. A
new elevator will be selected as part of the design and specifications of this work.

B. The method of sludge handling/disposal and the status of the Residuals Management Program.
There is no sludge handling/disposal.

C. The type of collection facilities, including the physical condition and location of existing collector
sewers, interceptors, outfalls, and pump stations.

The current sanitary water discharges to the DRI, which discharges to the Water Recourse
Recovery Facility (WRRF). The current storm water discharges to the Conner Creek CSO
facility.

The Freud Pump Station consists of one main building, housing both the storm water, sanitary
pumps, and three ancillary structures. The three ancillary structures include the Transformer
Containment Pad, Generator and Diesel Fuel Storage Tank Pad and Perimeter Wall, and East
Site Retaining Wall.

D. The location of all treatment plants, sludge management and industrial pretreatment facilities,
pumping station, and collection systems.

The pump station is located at the intersection of Freud Street and Tennessee Street in the
northeast portion of Detroit. The station is in the industrial part of the city and Chrysler
manufacturing plants are in proximity. The Chrysler manufacturing plants pretreat their water on
their own before discharging into the DRI. The Freud Pump Station is located along the Detroit
River. Wet weather is collected from Detroit’s east side and pumped to the Conner Creek CSO
facility.

E. The design capacity, existing flows, and characteristics of wastes.

The current facility has a firm capacity of 2000 MGD with a daily dry weather flow of 30 MGD In
the event of overflowing, water discharges to the Conner Creek CSO next to the Freud Pump
Station.

F. The average and peak dry-weather and wet-weather flows received by the treatment and
collection facilities.

The Freud Storm Pump Station has a firm capacity of 2,000 MGD and dry weather conditions
typically operate at 30 MGD.

G. The existence of any combined sewers and their impact on wastewater treatment and collection
facilities.
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The Freud Pump Station influent is part of a combined sewer collection system. Dry weather
flow is conveyed to the WRRF while wet weather flow is pumped to the Conner Creek Pump
Station Combined Sewer Overflow (CSO) facility.

H. The location of all system bypasses, including sanitary sewer overflows (SSO), with their
frequency, duration, and cause.

The Freud Pump Station influent is part of a combined sewer collection system. Dry weather
flow is conveyed to the WRRF while wet weather flow is pumped to the Conner Creek
Combined Sewer Overflow (CSO) facility.

I.  The location of all combined sewer overflows (CSO), with their frequency, duration, and cause.

The GLWA collection system consists of nine CSO basins, including the Conner Creek CSO
facility.

J. An evaluation of pump station capacities.

The Freud Storm Pump Station has a firm capacity of 2000 MGD and an average daily dry
weather flow of 30 MGD.

K. The adequacy of pump stations (e.g., backup power, alarms, controls, wet well/dry well
separation) in maintaining sewer system integrity.

The existing Freud Pump Station storm pumps are adequate to handle the wet weather
pumping demands. However, expected service life limitations require improvements to maintain
reliability. The wetwell in the existing Freud Pump Station is a single, combined wet well that
receives flow from the two 16-foot diameter sewers, with no ability to isolate or separate. The
new Sanitary Pump Station structure will include the ability to isolate the existing Freud Pump
Station wet well.

L. The existence of any operation or maintenance problems.
Recommended maintenance:

Isolation of Individual Sanitary Pump Units- Provide the ability to reliably and safely isolate or
remove the individual pumping units for maintenance without impacting the performance of the
other pumping units. The existing station layout provides isolation for the Dewatering/Sanitary
Pumps, but not for the Storm Pumps.

Isolation of Wet Wells- Provide the ability to reliably and safely isolate the pump station wet
wells to allow maintenance. This is a criterion of GLWA, as there is currently no means to
prevent flow from entering the existing Freud Pump Station combined wet well from the 16-ft
diameter sewers.

Equipment Removal Safety- Provide provisions to facilitate removal of pumps, motors, and
other major mechanical or electrical equipment. Individual pump and motor removal shall not
interfere with continued operation of remaining pumps.
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M. An evaluation of the system’s climate resiliency. The system’s ability to withstand and respond
to changes resulting from climatic factors, such as increased flooding risks, increased intensity
or frequency of storm events, should be evaluated. The availability of back-up power to continue
facility operations should be discussed.

The 100-year flood elevation is EL 579.00 NAVD88 (EL 99.75 Detroit Datum) based on the
FEMA NFIP firm map 26163C0302E (February 2, 2012). The Freud Storm Pump Station is
outside of the 100-year flood elevation. The current Freud Storm Pump Station has a finished
floor elevation of EL 585.23 NAVD88 (EL 105.98 Detroit Datum), and the Freud Sanitary Station
will have a finished floor elevation of EL 508.25 NAVD88 (EL 101.00 Detroit Datum).

The Freud Pump Station has three power utility feeds from Detroit Edison that each connect into
an existing four bus, ringed configuration switchgear. In addition, the Freud Pump Station has
four existing 2,281 KVA generators that were installed in 1999, and are paralleled together and
connected only to one utility feeder (Porter Substation Feeder 132A). The generator system is
configured to provide standby power to the one switchgear bus that it is connected to (Bus 2);
the existing generators are not connected to Ludden Substation Feeder 161 nor the Ludden
Substation Feeder 208. The generator system provides standby power to the entire Bus 2,
including two existing Storm Pumps, one Dewatering Pump, and a House Power
transformer/panel.

2.7 Fiscal Sustainability Plan

In addition to the GLWA Asset Management Plan, which includes the Freud Pump Station, a physical
Condition Assessment was completed by the Arcadis team at the Conner Creek and Freud Pump
Stations on August 22nd and 23rd, 2017 (see Appendix D). The assessment focused on taking
inventory and assessing the existing facilities and assets at each pump station, including but not limited
to the structures and architectural elements, storm water and sanitary pumping systems, bridge cranes,
and electrical and HVAC systems. Design professionals included an architect, and structural, process
mechanical, HYAC/plumbing, and electrical/instrumentation and control engineers.

The Freud Pump Station functions as part of the overall wastewater collection system for Detroit’s
eastside. During dry weather conditions, the normal water and energy usage is minimal in order to
provide pumping operations necessary to convey wastewater to the WRRF. During wet weather
conditions, the energy usage can be high due to the operation of large stormwater pumps. However,
the stormwater pumps are powered with synchronous motors to maximize the power efficiency used to
convey water. Aside from the time of operating the stormwater pumps, water and energy usage is low.
As part of the proposed improvements, some of the water lines will be replaced to extend the expected
useful life and minimize potential for leaks due to aging assets.
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2.8 Need for the Project

The Freud Pump Station is a key component in relaying wastewater and storm water generated in the
eastern portion of Detroit. The operation of these facilities is critical to prevent flooding of stakeholders’
premises. The Freud Storm Pump Station has a firm capacity of 2,000 MGD and this must be
maintained.

The purpose of the Freud Pump Station Improvements Project is to make modifications and
improvements to the pump station to protect the health, safety and welfare of residents served by
improving operability, reliability, integrity, and maintainability. Primary scope items include rehab of the
storm water pumps including replacement of the pump rotating assembly, line shafts, and concrete
pump supports for managing the station capacity of 2,000 MGD, design of a single isolation shaft with a
30 MGD firm sanitary capacity to manage dry weather flow conditions, installing new dewatering pumps
inside the Freud Pump Station to provide access to the Freud Pump wet well to allow draining,
cleaning, inspections, and maintenance.

The flooding events of 2021 to reinforce the need for the Freud Pump Station to operate reliably. The
Freud Sanitary Pump Station is needed to allow for safe isolation of the Freud Storm Pump Station for
inspection, repairs as needed to ensure proper functionality. The existing Freud Storm Pump Station
dewatering pumps were never intended to operate as daily sanitary service. The current Freud Storm
Pump Station dewatering pumps are operating outside the allowable operating range which requires
the pumps to be repaired and serviced yearly.

2.8.1 Orders

As of this date there are no court orders, federal or state enforcement orders, and/or administrative
consent orders. However, the recent 2021 flooding events in the service area demonstrated the need
for this project.

2.8.2 Projected Needs for the Next 20 Years

The updated changes will allow for better reliability, isolation, and long-term dependability. The current
pump station lacks access to the wet well. The new Sanitary Pump Station structure will allow for wet
well isolation at the existing Freud Pump Station. Minor adjustments and maintenance will be the extent
of work needed in the near future of the pump station.

2.8.3 Future Environment without the Proposed Project

The proposed project will improve the reliability of the station and reduce the risk of collection system
surcharging and combined sewage backups into basements. The pump station improves water quality
during storm events by conveying flow to the Conner Creek CSO Facility for treatment prior to
discharge to the Detroit River. Without proceeding with the proposed project, GLWA will be challenged
to reliably protect the health, safety, and welfare of the citizens within the service area of the Freud
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Pump Station. This challenge is related to maintaining the reliability of the pumping system with the
potential for sewer back-up and flooding related to the increasing frequency and intensity of storms and
their impact on the existing combined sewer system.

3 Analysis of Alternatives

3.1 Identification of Potential Alternatives

See Appendix E (Freud and Conner Creek Pump Station Improvements, Concept Alternatives
Evaluation, November 2017) for potential alternatives considered. As this project relates only the Freud
Pump Station, the Conner Creek Pump Station was also included in this Concept Alternatives Analysis report.

4 Selected Alternative

4.1 Basis of Design

See Appendix F (Freud Pump Station Improvements, Basis of Design Report, August 2020) for
information on selected alternative.

411 Relevant Design Parameters

Alternative 2 - Significant Improvements of Freud Pump Station - This alternative receives the highest
ranking, as it satisfies most of the operational and maintenance requirements. Although this alternative
largely plans to utilize the existing Freud Pump Station infrastructure, the storm pump configuration and
pumping capacity is acceptable. Plus, the addition of a new Sanitary Pump Station allows for improved
isolation and maintenance long term. Since the alternatives were analyzed, the project team has
identified the final location for the new Sanitary Pump Station to be located within the existing Freud
Street, directly over the existing 16-foot parallel sewers (Ashland and Fox Creek Relief Sewers),
between Conner Street and Navahoe Street.

4.1.2 Property Acquisition

The selected alternative, specifically the new Sanitary Pump Station and the requirement to
permanently re-route Freud Street around the pump station, requires 20 parcels to be purchased.
GLWA is currently in varying stages of closing on each property but has verbally accepted terms on all
properties to be acquired.
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41.3 Project Maps

See Appendix F (Freud Pump Station Improvements, Basis of Design Report, August 2020) for a site
plan of the new Sanitary Pump Station.

414 Sensitive Features

Construction will not occur in or near environmentally or other sensitive features, therefore, no
mitigation measures are necessary.

The work sequence to install the improvements at the pump station will require a great deal of
coordination, since the station needs to remain in operation to convey both dry and wet weather flows
as necessary.

Freud Street will be rerouted and realigned, resulting in road closure during the construction process.
The street will be demolished, and utilities will be redirected to install the sanitary wet well, isolation
gate risers, and structural framing.

4.1.5 Schedule for Design and Construction

The Freud Pump Station Improvement Project Construction Schedule is planned as follows:
e Design Complete — 2Q22
e Construction Start — 2Q23
e Project Completion — 4Q26
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4.1.6 Cost Summary

ENGINEER'S OPINION OF CONSTRUCTION COST

PROJECT: Freud Pump Station Improvements DATE: 08/31/20

LOCATION: Detroit, MI PROJECT NO.: CS-120

BASIS FOR ESTIMATE: [ ]CONCEPTUAL [X]PRELIMINARY [ ]FINAL

WORK: Freud Pump Station Improvements and Freud Isolation Shaft

ITEM DESCRIPTION AMOUNT Percent of
NO. Subtotal

Division 01-General Requirements $131,000 0.3%)|
Division 02-Existing Conditions $435,000 1.0%)|
Division 03-Concrete $8,750,000 20.1% |
Division 04-Masonry $54 000 0.1%)
Division 05-Metals $108,000 0.2%)|
Division 06-Wood, Plastics, & Composites $2,000 0.0%)|
Division 07-Thermal & Moisture Protection $77,000 0.2%)|
Division 08-Openings $62,000 0.1%)
Division 09-Finishes $60,000 0.1%)]
Division 10-Specialties $1,000 0.0%
Division 11-Equipment $0 0.0%)|
Division 12-Furnishings $0 0.0%
Division 14-Conveying Equipment $190,000 0.4%
Division 21-Fire Suppression $0 0.0%|
Division 22-Plumbing $0 0.0%
Division 23-Heating, Ventilating, & Air Conditioning (HVAC) $0 0.0%)
Division 26-Electrical $2,922,000 6.7%
Division 27-Communications $0 0.0%|
Division 28-Electronic Safety & Security $80,000 0.2%
Division 31-Earthwork $14,600,000 33.6
Division 32-Exterior Improvements $731,000 1.7
Division 33-Utilities $2,715,000 6.29
Division 40-Process Integration $2,360,000 54
Division 41-Material Pr ing & Handling Equipment $0 0.09
Division 43-Process Gas & Liquid Handling, Purification, & Storage Equipment $10,165,000 23.4
Division 44-Pollution & Waste Control Equipment $0 0.0%|
SUBTOTAL $43,443,000 100.0%
SUBTOTAL with 25% Contingency $54,303,750
Contractor General Conditions 15% $6,516,450
Start-up, Training, O&M
Building Risks, Liability, Auto Insurance 12% $5,995,134
Bonds & Insurance
Escalation (3 years at 3%) 9% $5,035,913 Rounded Report #

4.2

Authority to Implement the Selected Alternative

GLWA has the legal authority, capability, and willingness to plan, finance, build, operate, and maintain
the facilities associated with this project. While GLWA has the authority to advance the project, GLWA
has also solicited input, feedback, and buy-in from DWSD, GLWA Member Communities, and a

separate Value Engineering Technical Team.

www.arcadis.com

Freud Pump Station Improvements Project - SRF Project Plan_DRAFT

21




Freud Pump Station Improvement Project

4.3 User Costs

The project cost variables include the following items:
A. Capital expenditures (e.g., debt retirement, hook-up/tap-in fees, special assessments).
Probable capital cost is estimated at $75,000,000
B. Operation and maintenance.

The updated improvements will allow for better reliability, isolation, and long-term
dependability and maintainability. The operation and maintenance costs at the existing
Freud Pump Station are expected to be reduced from current conditions. However, since the
Sanitary Pump Station will be brand new, an element of additional operation and
maintenance cost and associated effort will be introduced. However, the design of the new
station has been coordinated with the GLWA operation and maintenance team to minimize
effort and maximize maintainability for the long-term.

The Freud Pump Station Improvements Project recommended in this Project Plan is targeted for low
interest loan assistance through the SRF program. The availability of loan funds is dependent on
annual appropriations and the placement of the projects on the Priority List prepared annually by EGLE.

Repayment of the SRF loan through annual debt retirement payments will impact the customer rates
resulting in increased user costs. This impact to customer rates is generally determined by dividing the
additional expenses among the users in the service area as summarized in Table 2. The annualized
cost of the project was calculated using the conversion factor 0.0454 and the following formula:

A=PWX[({i(1+ )M +i)"—1)]

Where:

A = Equivalent Annual Cost

PW = Present Worth

i = Interest Rate through SRF Loan (2.125%)
n = Number of Years (30)

[(i(1 +i)n)/((1 +i)n—=1)] = Conversion Factor
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Table 2: User Cost Impact for the Freud Pump Station Improvement Project

Item Improvements
Total Cost of Project $75,000,000
Annualized Cost of Project $3,405,000

(assuming SRF interest rate of 2.125% over 30 years)

Service Area Households 263,400

Estimated Household User Cost ~$12.93 / household / year

44 Disadvantaged Community

The Freud Pump Station is located within the limits of the City of Detroit, in an identified disadvantaged
community. Per the published census data link below, 33.2% of people living in the community are in
poverty. (https://www.census.gov/quickfacts/fact/table/detroitcitymichigan#)

The SRF program includes provisions for qualifying the applicant community as a disadvantaged
community. The benefits for communities with a population of 10,000 or more that quality for the
disadvantaged community status consist of:

o Award of 30 additional priority points.

¢ Possible extension of the loan term to 30 years or the useful life of the components funded,
whichever is earlier. The estimated useful life for the major components of the project is 50
years. GLWA is aware that the SRF program offers both 20 and 30 year loan terms and will
evaluate which term is the most appropriate for GLWA and its customers.

ELGE requires submittal of a Disadvantaged Community Status Determination Worksheet to determine
if the community qualifies for this status. A template worksheet is included in Appendix G and will be
completed in the final Project Plan.

4.5 Useful Life

The Freud Pump Station was constructed in 1954 and the reliability of the facility in general is nearly
the end of its expected useful life. While some repairs and maintenance has been completed over the
years, more significant improvements are necessary to enhance dependability and maintainability of
the pump station. Architectural and structural repairs are necessary to extend the facility’s use for the
next 50+ years. HVAC improvements are needed to improve ventilation per the current building code
and to update the mechanical equipment for the next 15 — 20 years. Pumping and process equipment
improvements and replacement will also extend the useful life for the next 15 — 20 years.
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5 Evaluation of Environmental Impacts

5.1 Analysis of Impacts

5.1.1 Direct Impacts

Construction of the proposed project is not expected to have an adverse effect on historical,
archaeological, geographic, or cultural areas, as the construction activities will occur in the areas within
the project boundaries. The proposed project will not detrimentally affect the water quality of the area,
wetlands, endangered species, wild and scenic rivers, or unique agricultural lands.

More significant direct impacts are associated with the proposed change to the existing Freud Street as
a result of the new Sanitary Pump Station construction. Traffic impacts will be coordinated during the
construction phase, and a new traffic pattern will be permanently implemented after the project is
complete.

The design drawings reflect the minimal demolition necessary to clear vacant parcels and remove
abandoned structures in the vicinity of the new Sanitary Pump Station. New easements and rights-of-
way will be established associated with the Freud Street realignment.

Construction activities will be normally conducted during the weekday, daylight hours. Once
construction is complete, the normal operation of the new Sanitary Pump Station will have negligible
impact on the surrounding residents. Coordination with the City of Detroit departments has been
conducted and input has been incorporated into the design.

Construction activities and operations after construction at the existing Freud Pump Station are
negligible and expected to be generally unchanged from current conditions.

5.1.2 Indirect Impacts

It is not anticipated that GLWA'’s proposed improvements to the Freud Pump Station will alter the
ongoing pattern of growth and development in the study area. Growth patterns in the service area are
subject to local use and zoning plans, thus providing further opportunity to minimize indirect impacts.

5.1.3 Cumulative Impacts

Providing improvements to the existing collection system, especially improving pumping reliability, will
provide an overall positive cumulative impact over time. Public confidence is expected to build over
time.
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6 Mitigation

6.1 General

Where adverse impacts cannot be avoided, mitigation methods will be implemented. Mitigating
measures for the projects such as soil erosion control, if required, will be utilized as necessary and in
accordance with applicable laws. Details will be further specified in the construction contract documents
used for the project.

6.2 Short-Term Construction-Related Impacts

Short-term impacts due to construction activities such as noise, dust, minor traffic disruption, and deep
construction activities cannot be avoided. However, efforts will be made to minimize the adverse
impacts by use of thorough design and well-planned construction sequencing. Site restoration will
minimize the adverse impacts of construction, and adherence to the Soil Erosion and Sedimentation
Act will minimize the impacts due to disturbance of the soil structure, if such disturbance is found to be
necessary. Specific techniques will be specified in the construction contract documents.

6.3 Mitigation of Long-Term Impacts

The rerouting of Freud Street will be a long-term impact that is unavoidable in order to intercept the
existing 16-foot sewer below the existing Freud Street. Recognizing the impact, the design has worked
with the City of Detroit to incorporate feedback and design elements related to aesthetic and traffic flow
intended to minimize negativity associated with the long-term impact.

Additional adverse long-term impacts due to the proposed project are not anticipated. The aesthetic
impacts of construction activities within the boundaries of the WRRF will be mitigated by site
restoration.

6.4  Mitigation of Indirect Impacts

In general, it is not anticipated that mitigative measures to address indirect impacts will be necessary
for the recommended improvements addressed in this Project Plan. The proposed improvements do
not promote growth in areas not currently served by GLWA. Therefore, indirect impacts are not likely to
be a significant concern for these improvements.
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7 Public Participation

7.1 Public Hearing

7.1.1 Public Hearing Advertisements and Notice

A Public Hearing Notice was published to alert parties interested in this Project Plan and request input
prior to its adoption. In addition, a direct mail notification was sent to the potentially interested parties
included on a mailing list provided by GLWA. This direct mail notice included an invitation to comment.
No comments were received to-date.

7.1.2 Public Hearing Transcript

A formal public hearing on the draft Project Plan will be held before the GLWA Board of Water
Commissioners on Wednesday, May 25", 2022. The hearing will include a presentation on the project,
as well as an opportunity for public comment and questions.

71.3 Public Hearing Content

This section of the Project Plan will be updated following the public hearing.

7.2  Adoption of Project Plan

This section of the Project Plan will be updated following the public hearing.
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NTH Consultants, Ltd.

Infrastructure Engineering
and Environmental Services

Mr. Jeffry Swartz, P.E.
Project Manager
Arcadis of Michigan, LLC

2990 W. Grand Blvd. Suite M-10
Detroit, Ml 48202

313.237.3900

313.237.3909 Fax

March 30, 2021
NTH Project No. 61-200414-02
(Revised April 22, 2021)

607 Shelby Street, Suite 400
Detroit, MI 48226

RE: Geotechnical Data Report
Freud Pump Station Isolation Shaft
GLWA Contract No. CS-120
Detroit, Michigan

Dear Mr. Swartz:

We are pleased to submit this “Geotechnical Data Report” performed for the Freud Pump Station
Isolation Shaft located in Detroit, Michigan, as part of the Great Lakes Water Authority Contract
No. CS-120. We performed this work in accordance with the agreed-upon scope of work outlined

in our Proposal No. 61-200414, dated October 12, 2020.

We appreciate the opportunity to have been of service to you. Should you have any questions, or
require additional information, please call.

Sincerely,

NTH Consultants, Ltd.

Charles J. Roarty, Jr., P.E.
Project Manager

Anthony R. Brehmer, P.E.
Project Engineer

ARB/CJR/mam

Attachments
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1.0 INTRODUCTION AND PROJECT BACKGROUND
1.1  INTRODUCTION

NTH Consultants, Ltd. (NTH) was retained by Arcadis of Michigan to perform subsurface utility
and geotechnical investigations and provide engineering evaluation services for the construction
of the proposed Freud Pump Station Isolation Shaft located along Freud Street between Conner
Street and Navahoe Street, east of the existing Freud Pump Station in Detroit, Michigan.

The purpose of the subsurface utility and geotechnical studies are to provide as-built locations of
existing utilities as well as explore the general subsurface conditions to obtain sufficient site-
specific data at the currently anticipated location of the proposed isolation shaft. The data
obtained during this investigation are presented in subsequent sections of this report.

1.2 PROJECT DESCRIPTION

The Freud Pump Station was originally constructed in 1954 to handle the flows from the Ashland
Relief Sewer and the Fox Creek Relief Sewer. The existing pump station includes storm water
pumps that discharge to the Conner Creek CSO Facility and dewatering pumps that discharge dry
weather flow into the East Jefferson Relief Sewer to the Conner Creek Pump Station. The
stormwater pump station currently has a firm capacity of 2.03 billion gallons per day (BGD), and
the sanitary pump station has a firm capacity of 13 million gallons per day (MGD).

As part of the Great Lakes Water Authority (GLWA) CS-120 effort, we understand the Freud
Storm Pump Station will be rehabilitated and a new Freud Sanitary Pump Station will be added,
along with provisions to isolate the wet well for maintenance and cleaning purposes. The Freud
Storm Pumping Station will continue to have a firm capacity of 2.03 billion gallons per day
(BGD), and the Freud Sanitary Pump Station will have a new firm capacity of 30 million gallons
per day (MGD). The new isolation gates and sanitary pump station will be combined into a single
structure called Freud Isolation Shaft located on the Ashland Relief Sewer and Fox Creek Relief
Sewer. As part of this work, Freud Street will also be re-aligned around the Freud Isolation Shatft.

The proposed Freud Isolation Shaft has an inside diameter of 70 feet and extends to an
approximate depth of 75 feet. The proposed shaft is located along Freud Street between Conner
Street and Navahoe Street, constructed atop the existing 16-foot inside diameter Ashland and Fox
Creek Relief sewers. It is understood that both relief sewers are to remain in-service during
construction. In addition to the isolation shaft, two isolation gates are planned within each of the
existing 16-foot diameter sewers to direct dry weather flow to a sanitary wet well. The proposed
wet well is located between and below the existing sewers and contains six (6) submersible
pumps mounted to guide rails to pump sanitary flow to a new approximately 5-foot diameter
sanitary pipe routed to Tennessee Street, west of the isolation shaft. A control building is planned
at grade near the isolation shaft to house the electrical equipment for the gates and the pumps.
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1.3 SITE DESCRIPTION

The site of the proposed Freud Isolation Shaft is located along Freud Street, east of the existing
Freud Pump Station between Conner Street and Navahoe Street in Detroit, Michigan. The current
planned location for the shaft is within the Right-of-Way of Freud Street. This site is currently a
residential neighborhood with numerous abandoned buildings and empty parcels immediately
adjacent to the site. Overhead power lines are present along the north side of Freud Street, and
what appear to be gas blowoff outlets are present in the northwest corner of the intersection of
Freud Street and Navahoe Street. In addition to the visible utilities, several critical underground
utilities exist below Freud Street, Conner Street, Navahoe Street, and along the alley extending
perpendicular to Freud Street between Conner and Navahoe Streets.

1.4 REGIONAL GEOLOGY

1.4.1 General Geology

The Freud Isolation Shaft site is located at the southeast margin of the Michigan geologic basin
and in the Erie-Huron lowland. The geology of this area is characterized by variable,
unconsolidated, overburden of glacial and glaciofluvial deposits, termed drift, ranging from
approximately 50 to 160 feet in thickness. The glacial drift deposits are underlain by relatively
flat-lying Mid-Devonian aged sedimentary rocks that are primarily non-clastic in origin. The
sedimentary rock formations that directly underlie the overburden in this region of Wayne County
include the Mid-Devonian Dundee Limestone and the Detroit River Dolomites of the Detroit
River Group.

1.4.2 Soil Overburden

Most of the soils in Wayne County are of glacial origin, due to the history of glaciers advancing
and retreating in the Midwest during the Pleistocene Epoch. The upper soil formations within the
downtown and surrounding areas of Detroit generally consist of a relatively thick mantle of
Wisconsin-aged lacustrine clays that, with the exception of the near-surface deposits, typically
range from soft to stiff in consistency. The lacustrine soils were deposited as sediments from a
series of glacial lakes impounded between the ice front and the Inner Defiance Moraine located
near the northwest corner of Wayne County. The upper 10 to 20 feet of these deposits have been
desiccated, resulting in soils of stiff to hard consistency near the surface. It is very common,
especially in developed and urban areas, to encounter randomly placed fill deposits and remnants
of previous developments overlying the desiccated soils, or to find that portions of the desiccated
soils have been replaced by non-engineered fill materials. The clay soils frequently contain
intermittent sand and gravel layers that were produced from glacial rivers carrying coarser
sediments as lake levels fluctuated.

The lacustrine clay deposits are typically underlain by a thin layer of highly over-consolidated
glacial till that has Standard Penetration Resistances in excess of 100 blows and generally consists
of sand, silt, and gravel within a clay matrix. This formation is locally termed “hardpan” and
usually overlies the bedrock formation. The hardpan is typically cohesive in nature, although
depending on the amount of clay binder, it may behave as a granular material in some areas.

O:\Active PROJ\61-200414_GLWA Freud Pump Station\730 - Reports\0422 Report\001-0330-GEO-RPT-REV.docx

-0



Granular zones may be contained within or may overlie the generally cohesive hardpan. The
hardpan is generally believed to be Illinoian in age and can contain calcium carbonate producing a
cemented condition.

1.4.3 Bedrock Geology

Two non-clastic sedimentary rock formations from the Middle Devonian Period underlie the
glacial soils in this area of Detroit. These formations, in order of increasing geologic age, are the
Dundee Limestone and the Detroit River Dolomites of the Detroit River Group.

The Dundee Limestone is described as gray, buff to light brown, very thin to massively bedded,
cherty limestone and dolomite. The Dundee is known to contain cherty and siliceous beds with
secondary calcite and fossiliferous zones. The Dundee is an oil and gas producer and, as such,
vuggy zones containing hydrocarbon deposits are frequently encountered within test borings
extended into this material.

The Detroit River Group is subdivided into the Anderdon, Lucas, Amherstburg, and Sylvania
formations. With the exception of the Sylvania sandstones, the other formations can be difficult to
distinguish and, hence, are known collectively as the Detroit River Dolomites. The Detroit River
Dolomite is described collectively as a gray, buff, brown, or white finely crystalline to granular
dolomite, occasionally argillaceous and/or cherty. The Anderdon is a high-calcium limestone
from 20 to 30 feet in thickness and cannot always be differentiated from the overlying Dundee
Limestone. Relatively small cavities of irregular shape and size are common within this
formation.

1.4.4 Bedrock Structure

The bedrock in Michigan has an irregular basin shape in which the layers of sedimentary rock dip
toward the central area of the Southern Peninsula from all directions. Moving from the center of
the structural basin in an outward direction, rock outcrops are older with increasing distance from
the center of the basin. Likewise, it can be anticipated that the thickness of the respective
formation decreases with increasing distance from the center of the basin.

Due to the position of Wayne County along the southeast rim of the structural basin, the Paleozoic
rocks that comprise the basin in this area have a regional inclination, or dip, to the northwest with
each unit becoming buried by successively younger beds in the direction of the dip. The regional
dip is very slight and believed to be typically less than 50 feet per mile. It should be noted the
inclination is not always constant due to rock flexures known to exist within the outer edges of the
basin.

The topography of the bedrock surface within Wayne County is somewhat variable and
characterized by numerous irregularities in the bedrock surface. The irregularities are believed to
have developed long before the Pleistocene epoch and were then subsequently modified by
repetitive glacial action. Of noteworthy significance is the existence of ancient stream valleys that
incise the bedrock surface.
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1.4.5 Regional Seismology

Although geological evidence for the existence of faults is occasionally encountered in areas
where the bedrock is masked by glacial deposits, according to a seismic probability map prepared
by the United States Geological Survey, Michigan lies in a region of low risk for earthquake
occurrence. While tremors from earthquakes centered in other regions have been perceived in this
area, only 34 earthquakes with epicenters in Michigan have been recorded since 1872. With the
exception of two seismic events that occurred in the Keweenaw Peninsula at the turn of the 20™
century, all recorded events possessed an intensity level less than VI on the modified Mercalli
scale, where shaking level observations were reported.

According to the Geologic Survey Division of the Michigan Department of Environmental
Quality (MDEQ), the majority of the above-referenced seismic events can be attributed to
slippage along deep-seated Precambrian faults and are not believed to involve faulting of the
overlying Paleozoic units.

1.4.6 Regional Groundwater Conditions

The near-surface granular deposits and fill layers in the Detroit area often contain groundwater
that is perched above the underlying predominantly clay strata. This groundwater forms an
intermittent unconfined aquifer, which varies seasonally in depth and extent. In addition, confined
groundwater is often contained within relatively thin granular layers which are occasionally
present within the thick cohesive deposits present throughout the region. Such confined aquifers
are usually limited in extent and likewise, the recharge capabilities are usually limited.

Confined groundwater is also contained within granular portions of the hardpan, as well as the
upper fractured reaches of the limestone and dolomite bedrock in the region. The potentiometric
surface of this confined aquifer is on the order of 5 to 20 feet above the Detroit River, which acts
as a regional discharge feature. The bedrock formation in the region is generally highly fractured
within its upper reaches and usually possesses significant recharge potential. Groundwater
encountered within the rock formations typically contains dissolved sulfide and methane that are
released as hydrogen sulfide and methane gas upon exposure to the atmosphere.

2.0 GEOTECHNICAL EXPLORATION ACTIVITIES
2.1 SUBSURFACE UTILITY ENGINEERING

Prior to mobilizing to the site to perform the Subsurface Utility Engineering (SUE) investigation,
a MISS DIG design ticket was placed. MISS DIG Member utilities provided as-built plans of their
respective infrastructure throughout the project area. In addition to the MISS DIG design ticket,
Arcadis provided preliminary utility locations for all utilities within the proposed project area. A
review of the provided utility plans was performed prior to commencement of field work, to
understand the number, location, and general size of critical utilities.
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Fieldwork for the SUE exploration was performed over the period of November 9 through
November 10, 2020. Methods employed for this exploration consisted of utility line locating using
a Radiodetection RD 7000 and Rycom 8839v3 as well as geophysical surveying using a Noggin
Smartcart Ground Penetrating Radar (GPR) with 250 MHz antenna. Once the approximate
horizontal locations of subsurface utilities were designated in the field, the locations were marked
at the ground surface using pin flags and/or paint.

The designated subsurface utility markings were measured from existing landmarks in the field.
These measurements were then compared to data previously provided by Arcadis for accuracy.
The location of each of the utilities is presented in the Exploration Location Plan, attached herein
as Figure No. 1 of the Appendix.

In addition to the non-intrusive SUE investigation, a series of sewer probes, designation as PR-1
through PR-5 were performed along an array generally perpendicular to the Fox Creek Relief
Sewer. Please note, sewer probes could not be performed for the Ashland Relief Sewer due to
overhead and underground utilities.

Sewer probes were drilled by DLZ American Drilling, Inc. under the full-time observation of
NTH field engineers on March 11 and 12, 2021. The sewer probes were advanced from ground
surface to the terminal depths using a CME-75 truck mounted rotary drill rig with 2!/4-inch
hollow stem augers. In general, the hollow stem augers were advanced to a depth of
approximately 30 feet; whereafter the drilling rods with a 1°/s-inch inside diameter, split-barrel
sampler were pushed through the hollow stem augers a distance of 18 inches or until an
obstruction was encountered. If an obstruction was hit, the sewer probe was completed. If an
obstruction was not encountered, the hollow stem augers were advanced through the 18-inch zone
and the process was repeated.

2.2 GEOTECHNICAL FIELD INVESTIGATION

The field exploration also consisted of drilling five test borings, designated as TB-1 through TB-5,
as shown on the Exploration Location Plan presented as Figure No. 1 of the Appendix. Please
note test boring TB-5 and sewer probe PR-2 are at the same location. Test borings TB-1 through
TB-4 were performed outside of the proposed shaft location at locations clear of utilities, while
TB-5 was performed within the proposed shaft location.

Prior to mobilizing to drill the borings, we requested that underground utilities be marked by
contacting the MISS DIG system.

The test borings were drilled by DLZ American Drilling, Inc. under the full-time observation of
NTH field engineering staff between March 9 and March 12, 2021. The borings were drilled using
either a CME-75 or CME-55 truck mounted rotary drill rig. As indicated on the test boring logs,
the borings ranged in depth from 33.5 feet, at the location of TB-5, to depths of 104.8 feet to

128.9 feet for test borings TB-1 through TB-4.
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Test borings TB-1 through TB-4 were advanced from the ground surface to depths ranging from 5
feet to 6 feet using a hand auger to ensure the location was clear of any shallow utility lines. After
the locations were cleared, test borings TB-1 and TB-3 were advanced to a depth of
approximately 10 feet using 3'/s-inch hollow stem augers, while test borings TB-2 and TB-4 were
advanced using 2'/s-inch hollow stem augers. Once the augers achieved the depths cited above,
the auger sections were removed from the borehole and a 4-inch inside diameter casing was
pushed into the augured hole and seated into undisturbed soil. Below these depths, the borings
were continued to the terminal depth using a 37/s-inch tricone bit and wash rotary drilling
techniques. At the location of TB-5/PR-2, 2'/4-inch hollow stem augers were used to advance the
borehole from ground surface to the terminal depth of 33.5 feet, at which the Fox Creek Relief
Sewer was encountered.

In general, soils were classified but samples were not collected during hand auger drilling.
Following the hand auger, samples were collected at intervals of 2/ feet within the upper ten feet,
and at five-foot intervals below that depth; however, some adjustments were made to the sampling
intervals due to subsurface conditions encountered during drilling operations.

Most soil samples were obtained using a 1%/s-inch inside diameter, split-barrel sampler with liner
insert and the Standard Penetration Test (SPT) method (ASTM D1586), described on the attached
General Notes, Figure No. 2 of the Appendix. In addition to the SPT samples, a number of
relatively undisturbed, thin-walled tube samples (Shelby tubes) were collected from the native
cohesive soils in general accordance with the requirements of ASTM D1587.

The soil samples recovered from the test borings were sealed in containers and transported to our
laboratory for further classification and testing. We will retain these samples for 60 days after the
date of this report. At that time, we will dispose of the samples unless we are otherwise instructed.
At the completion of drilling, the test borings were backfilled with bentonite-cement grout.

In addition to the soil sampling described above, a total of eight field vane shear tests (VST) were
performed at the test boring locations. The vane shear tests, used to assess the undrained shear
strength and the remolded undrained shear strength of cohesive soils in the field, were performed
on select cohesive soils with consistencies in the range of soft to stiff in general accordance with
the requirements of ASTM D2573. The VST method involves placing a four-blade vane in the
undisturbed soil and rotating it at a controlled rate using a hand-powered device at the ground
surface to measure the torque required to shear a cylinder of the soil with the limits of the vane
blades. The maximum torque is then converted to the unit shearing resistance of the soil failure
surface. Upon completion of the vane shear test, the remolded strength is assessed by measuring
the maximum torque required to turn the vane in a similar manner after relatively quickly rotating
the vane five to ten times. The two test values are used to compute the soil sensitivity.

2.3 PRESENTATION OF DATA

We have evaluated the soil and groundwater conditions encountered in the test borings and have
presented these conditions in the form of individual Logs of Test Boring, Figure Nos. 3 through 7
of the Appendix. In addition to subsoil stratification, the test boring logs present the Standard
Penetration Resistance (which is identified by the symbol “N” on the boring logs), observed
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groundwater levels, drilling and sampling information, selected laboratory test results, and other
pertinent data. General Notes defining the nomenclature used on the logs and elsewhere in this
report are presented in Figure No. 2 of the Appendix. Ground surface elevations shown on the
Logs of Test Borings for the borings were provided by Arcadis following drilling. We have also
included Logs of Test Boring for the sewer probes drilled during this investigation, Figure Nos. 8
through 11 of the Appendix.

The results of vane shear testing are presented on the Vane Shear Test Reports, Figure Nos. 12
through 19 of the Appendix. In addition, the VST results have been converted to equivalent
unconfined compressive strength values and are reported on the respective test boring logs.
During the VSTs performed at both depths within test boring TB-1 (VS-1 and VS-2), and at a
depth of 48.5 feet within test boring TB-3 (VS-1), an inconsistent, higher reading was noted
between two relatively similar readings. These anomalies may be a result of large particles
(gravel) coming in contact with the vanes during testing, frictional lenses encountered after a
small rotational displacement in the generally cohesive layer, or inconsistent speed of rotation.
Larger gauge readings correspond to higher shear strengths which may not be representative of
the overall soil structure. As such, these anomalies have been ignored. The in-situ shear strengths
presented on the vane shear test reports along with the equivalent unconfined compressive
strength presented on the boring logs representative the corrected strengths respectively.

The test boring logs included with this report have been prepared on the basis of field and
laboratory classification and testing. The stratification shown on the test boring logs represents the
soil conditions at the actual explored locations. Variations in subsoil conditions may occur
between and away from the borings. Additionally, the stratigraphic lines represent the
approximate boundary between the soil types; however, the transition may be more gradual than
what is shown.

Additionally, representative photographs of SUE markings were recorded by NTH and are
included as Figure No. 21 in the Appendix. Please note that the depths of the facilities were not
determined for utilities other than the Fox Creek Relief Sewer.

24 LABORATORY TESTING

Representative soil samples collected from the test borings were subjected to testing at NTH’s
laboratory facility to evaluate pertinent engineering characteristics of the subsoils. The testing
included the measurement of the natural moisture content and in-place dry density for selected
soil samples and unconfined compressive strength for representative cohesive soils. Several
representative samples of cohesive soils were subjected to Atterberg Limits testing (ASTM
D4318) to assess the liquid and plastic limits of the soils. The results of the laboratory testing are
presented on the Tabulation of Laboratory Test Data, Figure No. 20 in the Appendix. The natural
moisture content, in-place dry density, and unconfined compressive strength values are also
shown on the respective test boring logs.

In addition to laboratory testing, field pocket penetrometer measurements were made on cohesive
soil samples obtained from the test borings as an aid in evaluating their unconfined compressive
strengths. The pocket penetrometer values readings are indicated on the boring logs.
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3.0 SUBSURFACE CONDITIONS
3.1  SUBSOIL CONDITIONS

3.1.1 Stratigraphy

In general, the soil conditions consist of fill deposits underlain by extensive strata of native clay
soils overlying very compact silt deposits, which in turn are underlain by hard to very hard silty
clay deposits to the explored depths.

Fill Deposits — Fill deposits encountered within the test borings generally consist of sand with
varying amounts of clay, silt, and gravel that extend to depths ranging from 5.5 feet to 7.3 feet.
Due to the nature of our sampling, a consistency of the material was not determined for much of
the area. At the location of TB-5, the fill materials were found to be very loose.

Native Soil Materials — Underlying the fill materials within each of the test borings, the native
soils at the site consist of cohesive brown and gray silty clay that extend to a depth ranging from
99 feet to 113 feet below ground surface. In general, the brown and gray cohesive soils have
consistencies of stiff to hard extending from below the existing fill to a depth of 17 feet at the
location of TB-1, TB-2, TB-3, 18 feet at the location of TB-5, and to a depth of 21 feet at the
location of TB-4. At the location of TB-4 a layer of medium to stiff gray silty clay was
encountered below the stiff to hard silty clay to a depth of 42 feet. Below the stiff to hard and
medium to stiff silty clay, a layer of soft to medium gray silty clay was encountered at each of the
boring locations to depths ranging from 72 feet to 78 feet. A layer of medium to very stiff silty
clay was encountered below the soft of medium silty clay to depths ranging from 92 feet to 99 feet
within test borings TB-1 through TB-4. At the location of test borings TB-1, TB-2, and TB-4, the
medium to very stiff silty clay was underlain by a layer of very stiff to very hard silty clay to
depths of 102 feet at the location of test boring TB-2, the terminal depth of TB-4, and a depth of
113 feet at TB-1. Underlying the medium to stiff silty clay at test boring TB-3 and the very stiff to
very hard silty clay layer encountered at test borings TB-1 and TB-2, a layer of very compact
sandy silt was encountered to depths of 102 feet at TB-3, the terminal depth of TB-2, and 117.5
feet at the location of TB-1. Below the very compact silty sand layer, a layer of hard to very hard
silty clay was encountered at the location of TB-1. Below the hard to very hard silty clay at TB-1
and the very compact sandy silt at TB-3, a layer of glacial till, locally termed “hardpan”,
consisting of very hard silty clay was encountered to the terminal depths of each boring. This
formation is typically encountered in the area at depths ranging from approximately 90 to 120 feet
and generally consists of sand, silt, and gravel within a clay matrix that is highly compressed due
to the presence of glacial ice during the last ice age. Hardpan is typically underlain by native
bedrock formations, which in the vicinity of the site are expected to consist of the Dundee
Limestone formation.

3.2 GROUNDWATER CONDITIONS

Groundwater observations were made within the upper reaches of the bore holes prior to
switching to wash rotary drilling methods. Groundwater was not encountered during drilling at
any of the test boring locations prior to commencement of wash rotary drilling. Please note,
groundwater observations during drilling in predominantly cohesive soils are not necessarily
indicative of the static groundwater level. This is due to the low permeability of such soils and the
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tendency of drilling operations to seal off the natural paths of groundwater flow. The long-term
groundwater level may be inferred from sample color observations, such as the transition from
brown to gray in the soil strata.

The presence of predominately granular fill deposits at the ground surface overlying the relatively
impermeable native clay strata would lend itself to the development of a perched groundwater
table. Fluctuations in the ground water levels at this site should be anticipated with seasonal
variations and following periods of prolonged precipitation.

33 UNDERGROUND UTILITIES

Based on the results of the MISS DIG design ticket and SUE services combined with information
provided by Arcadis, a number of critical utilities were found within the proposed footprint of the
Freud Isolation Shaft. In addition to the two 16-foot inside diameter relief sewers, two water
mains, two storm sewers, two communication lines, and two gas lines were found within the
Right-of-Way of Freud Street.

Comparing the results of the current SUE investigation to the topographic survey provided by
Arcadis indicates a similar utility layout. Two water mains, one 16-inch diameter and one 24-inch
diameter, run along the southern right of way of Freud Street. However, the recent SUE
investigation indicates the water mains are approximately 3 feet north of the current ‘as-built’
locations provided by Arcadis.

The current SUE investigation also indicated two gas lines, which were not indicated on the
Arcadis provided topographic survey. The first gas line runs along the eastern right-of-way of
Conner Street crossing Freud Street, and the second appears to be a service line for the nearby
abandoned building on the northeast corner of Freud Street and Conner Street.

As stated previously in this report, the Fox Creek Relief Sewer was located by drilling a series of
five (5) sewer probes within the proposed footprint of the isolation shaft. Based on review of the
Detroit Water and Sewerage Department (DWSD) as built drawings provided by Arcadis, the Fox
Creek Relief Sewer has an inside diameter of 16 feet. Additionally, the drawings indicate two
possible linings for this portion of the Fox Creek Relief Sewer. The first possible lining consists
of a primary liner consisting of approximately 4 to 6 inches of rib and lagging and a secondary
lining 15 inches of concrete. The alternative consists of a primary liner consisting 16 inches of
block over 15 inches of concrete as a secondary liner. During the probing process, a sample of
wood from the outside of the tunnel was attained using a split barrel sampler, indicating the
primary lining of the Fox Creek sewer is rib and lagging. As such, we have estimated the Fox
Creek Relief Sewer to have an outside diameter of approximately 19 feet 6 inches.

Following the sewer probing, the approximate coordinates, and depths at which the sewer was
encountered were plotted in space. From these points, circles with a diameter of 19°-6 feet were
plotted centered on each point of contact with the tunnel. The zone where these circles overlap is
estimated to be the center line of the sewer at the spring line. The location and depth of the sewer
is estimated as shown in Figure No. 1 of the Appendix.
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4.0 DATA REVIEW AND LIMITATIONS

This report is intended for specific use in the design and construction of the proposed Freud Pump
Station Isolation Shaft in Detroit, Michigan, as described herein. Our work was performed in
accordance with the prevailing standard of practice in this area at the time the work was
performed. No other warranty, express or implied, is provided or intended.

This report is intended for the exclusive use of Arcadis of Michigan, LLC and Great Lakes Water
Authority. This report presents NTH’s opinion as of this date, based on the results of the study
described herein and, on the information, provided during the course of the study. The results of
this study may not be relied upon by parties other than those identified above without the prior
knowledge and written consent of NTH Consultants, Ltd.

The scope of the present exploration was limited to evaluation of subsurface conditions for the
construction of the proposed shaft, and other related aspects of development. No chemical,
environmental, or hydrological testing or analyses were performed as part of this geotechnical
study.

O:\Active PROJ\61-200414_GLWA Freud Pump Station\730 - Reports\0422 Report\001-0330-GEO-RPT-REV.docx

-10 -



APPENDIX

Exploration Location Plan, Figure No. 1

General Notes, Figure No. 2

Log of Test Boring, Figure Nos. 3-11

Vane Shear Test Reports, Figure Nos. 12-19
Tabulation of Laboratory Test Data, Figure No. 20

Photo Log of SUE Investigation, Figure No. 21
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NTH Consultants, Ltd.

A Neyer, Tiseo & Hindo Company

GENERAL NOTES

TERMINOLOGY

Unless otherwise noted, all terms utilized herein refer to the Standard Definitions presented in ASTM D653.

Boulders -
Cobbles -
Gravel - Coarse -
Fine -
Sand - Coarse -
Medium -
Fine -
Silt -
Clay -

PARTICLE SIZES CLASSIFICATION

The major soil constituent is the principal noun, i.e., clay,
silt, sand, gravel. The second major soil constituent and

Greater than 12 inches (305mm) other minor constituents are reported as follows:

3 inches (76.2mm) to 12 inches (305mm) Second Major Constituent ~ Minor Constituents
3/4 inches (19.05 mm) to 3 inches (76.2mm) (percent by weight) (percent by weight)
No. 4 - 3/16 inches (4.75mm) to 3/4 inches (19.05 mm)

No. 10 (2.00mm) to No. 4 (4.75mm) Trace - 1t0 12% Trace - 1t0 12%
No. 40 (0.425mm) to No. 10 (2.00mm)

No. 200 (0.074mm) to No. 40 (0.425mm) Adjective - 12 to 35% Little - 12 to 23%
0.005mm to 0.074mm (clayey, silty, etc.)

Less than 0.005mm Some - 23 to 33%

And - Over 35%

COHESIVE SOILS

If clay content is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other major soil constituent as modified; i.e., silty
clay. Other minor soil constituents may be included in accordance with the classification breakdown for cohesionless sails; i.e., silty clay, trace of sand,

little gravel.
Unconfined Compressive Approximate
Consistency Strength (psf Range of (N)
Very Soft Below 500 0-2
Soft 500 - 1000 3-4
Medium 1000 - 2000 5-8
Stiff 2000 - 4000 9- 15
Very Stiff 4000 - 8000 16- 30
Hard 8000 - 16000 31- 50
Very Hard Over 16000 Over 50

Consistency of cohesive soils is based upon an evaluation of the observed resistance to deformation under load and not upon the Standard Penetration

Resistance (N).

COHESIONLESS SOILS

Density Relative Approximate
Classification Density % Range of (N)
Very Loose 0-15 0-4
Loose 16 - 35 5-10
Medium Compact 36 - 65 11 - 30
Compact 66 - 85 31 - 50
Very Compact 86 - 100 Over 50

Relative density of cohesionless soils is based upon the evaluation of the Standard Penetration Resistance (N), modified as required for depth effects,

sampling effects, etc.

SAMPLE DESIGNATIONS

AS - Auger Sample - directly from auger flight

BS - Miscellaneous Sample - bottle or bag

S - Split Spoon Sample - ASTM D1586

LS - Split Spoon Sample S with Liner Insert 3 inches in length

ST - Shelby Tube Sample - 3 inch diameter unless otherwise noted

PS - Piston Sample - 3 inch diameter unless otherwise noted

RC - Rock Core - NX core unless otherwise noted

CS - Continuous Sample - from rock core barrel or continuous sampling device
VS - Vane Shear

STANDARD PENETRATION TEST (ASTM D1586) - A 2.0" outside-diameter, 1-3/8" inside-diameter, split barrel sampler is driven into undisturbed soil by
means of a 140-pound weight falling freely through a vertical distance of 30 inches. The sampler is normally driven three successive 6-inch increments.
The total number of blows required for the final 12 inches of penetration is the Standard Penetration Resistance (N).

FIGURE NO. 2



LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-1

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

NTH Proj. No.: 61-200414-02
Checked By: A. Brehmer

Drilling Method:

Hand auger to 6.5'. CME-75 truck-mounted drilling rig using

2-1/4" ID HSA to 10". Remove augers and install 4" steel

casing to 10", whereafter 3-7/8" OD tricone roller bit to EOB.

Plugging Procedure:

Backfill with grout and soil cuttings. Topped with concrete

patch.

SUBSURFACE PROFILE SOIL SAMPLE DATA
g _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e (B SURFACE ELEVATION: 94.7 PEPTH| )" | e |ehones| RogT | Ty | ST OONTENT| oEpSITY | corE 5T
SIDEWALK: CONCRETE (3-inches) 0.3
i FILL: Dark Gray and Brown SILTY SAND - -
B with Little Clay and Trace Gravel 20
90 FILL: Dark Gray SILTY SAND with Trace ]
Clay and Gravel 5
] 3
- 6
73 st | 8 | 14 | 12 >+*9000
- 7 L i 9
85 13
Hard Brown SILTY CLAY with Trace Sand 10 | LS-2] 15 | 28 | 12 13.7 1125.0 19,760
| N and Gravel, Frequent Silt Partings
- B 81.7 13.0 |
- 7 L i 3
5
80 Stiff Brown and Gray SILTY CLAY with 15 |Ls3| 5 | 10 | 3
| | Trace Sand and Gravel
- e 77.7 17.0 |
i T L i 2
2
75 20 | L1s4| 2 4 6 < *500
] Soft to Medium Gray SILTY CLAY with -
i 7 Trace Sand and Gravel L _ W:(SDH
70 25 |1s5| 2 | 5 | 18 *500
i 7 L i WOH
65 WOH
64.7 30 LS-6 3 3 18 17 118.5 | 660
Total Depth: 128.9 FT Water Level Observation:
Drilling Start Date:  3/9/21 No groundwater was encountered to a depth of 10". Due to the
Drilling End Date: 3/10/21 introduction of drilling fluid at 10', no meaningful groundwater
Inspector: B. Stachkunis information was collected below this depth.
antractor: DLZ-American Drilling Company Notes:
Driller: K. Conrad

* - Pocket Penetrometer Value

WOH - Weight of Hammer

A - Vane Shear Test Strength converted to Unconfined
Compressive Strength

**- Low Failure Strain

Aﬁproximate GPS Coordinates:
: 318465 E: 13504604 Figure No. 3

Sheet 1 of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-1

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

©

NTH Proj. No.: 61-200414-02

Checked By: A. Brehmer

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows |STP-PEN|  rec FIELD | MOIST. | DRY | UNCONF.
FT) | FLE | EEY SURFACE ELEVATION: 94.7 PEFTHI TEn | Tveemoleincres| FEST | am| gon(C0NT| Plecs | “Ren |
i 7 L i 2
60 4
35 LS-7 3 7 14 < *500
i T L i WOH
55 2
40 LS-8 2 4 18 < *500
i 7 L i WOH
50 1
45 LS-9 2 3 18 < *500
- - Soft to Medium Gray SILTY CLAY with | WOH
45 Trace Sand and Gravel 1
50 |LS-10 2 3 18 <*500
P
i T L i U
S
B N N ST-1 H 24 34.0 | 88.8 |1,400**
T s - 7,990
i 7 L i WOH
1
40 55 |Ls-11] 2 3 | 18 < *500
i 7 L i WOH
35 1
60 |LS-12 2 3 18 <*500
i 7 L i WOH
30 1
65 LS-13 3 4 18 < *500

Sheet 2 of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-1

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

©

NTH Proj. No.: 61-200414-02

Checked By: A. Brehmer

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  gec | FIELD | MOIST. | DRY | UNCONF.
Fn | R | EEY SURFACE ELEVATION: 94.7 PEFTH| "¢m) - |Tvpemo.|eincres| TERET | ol (SO PG | “Gesey
26.7 ~ ]
B B _ 1
3
25 Soft to Medium Gray SILTY CLAY with 70 [LS-14| 3 6 18 20.7 | 112.6 | 1,240
Trace Sand and Gravel P
B L _ U
S
- 227 72.0 ST-- H 0
P
B L _ U
S
= | ST- | H 0
20 75 -
VS-2 73,040
B L _ 1
15 4 .
80 LS-15 2 6 18 < *500
i Medium to Stiff Gray SILTY CLAY with L . WOH
10 Trace Sand and Gravel, Frequent Silt 85 |Ls-16 g 6 18 *500
Partings
B B _ 3
5 4
90 LS-17 7 11 18 *1000
B N _ 4
0 7
95 LS-18 8 15 13 *2500
- 2.3 97.0 |
B L _ 10
-5 21
100 | LS-19 17 38 16 *4000
Very Stiff to Hard Gray SILTY CLAY with B 7
B Little Gravel and Trace Sand L _
B B _ 52
-10 72
105 | LS-20 78 150 18 *9000

Sheet 3 0of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-1 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  ggc | FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.7 PEFTH] " |Tveemo jeincres| ST | | gRs | ST Pede | ey
113 = B
- 7 L i 22
15 Very Stiff to Hard Gray SILTY CLAY with 24
Little Gravel and Trace Sand 110 |LS-21] 33 57 18
- 4411|183 113.0 1
- 7 L i 77
-20 94
Very Compact Gray SANDY SILT with 15 j1S-22| 17 | 211 | 18
B 1./ Little Clay and Trace Gravel i |
|-228 17.5] T
N i L _ 84
-25 55
Hard to Very Hard Gray SILTY CLAY with 120 [LS-231 39 | 94 | 3
5 i Little Gravel and Trace Sand ;g
B 1LS-24| 40 65 6 >*9000
- - -28.3 123.0 1
R i 70
- L LS-25| 77/14" | 77/4" 8 >*9000
-30 125
HARDPAN: Very Hard Gray SILTY CLAY
§ 7 with Trace Sand and Gravel, Occasional - B
B _ Rock Fragments |
s - -34.2 128.9 LS-26| 775" | 77/5"| 3
35 END OF BORING AT 128.9 FEET.
-40
-45

Sheet4 of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-2

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

NTH Proj. No.: 61-200414-02
Checked By: A. Brehmer

SUBSURFACE PROFILE SOIL SAMPLE DATA
g _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e (B SURFACE ELEVATION: 94.1 PEPTH| )" | e |ehones| RogT | Ty | ST OONTENT| oEpSITY | corE 5T
PAVEMENT: ASPHALT (7-inches) 0.5
FILL: Light Brown Crushed GRAVELLY - -
SAND with Trace Clay and Silt 15
FILL: Dark Gray SILTY SAND with Little - 7
Clay and Trace Gravel 5
S B 7 1
PN L | 2
R A 2 Ls1| 6 | 8 | 8 *3000
B | Stiff Mottled Gray and Brown SILTY CLAY L _
with Trace Sand and Gravel
85 85.1 9.0 | 5
8
) . 10 LS-2 13 21 14 *8000
B 7 Very Stiff Brown SILTY CLAY with Trace
B N Sand and Gravel L _
| 1 82.1 12.0 |
80 . . L i 1
Stiff Gray SILTY CLAY with Trace Sand 5
i } and Gravel 15 | LS3 | 4 9 13 17.4 | 117.0 | 2,640
| 1 771 17.0 |
75 L i WOH
2
[ 20 | Ls4| 3 5 15 *500
i 7 Soft to Medium Gray SILTY CLAY with B 7
70 Trace Sand and Gravel L _ WOH
2
| | 25 LS-5 2 4 16 < *500
65 L i WOH
2
64.1 30 LS-6 2 4 17 <*500
Total Depth: 110 FT Water Level Observation:
Drilling Start Date:  3/11/21 No groundwater was encountered to a depth of 10". Due to the
Drilling End Date: 3/12/21 introduction of drilling fluid at 10', no meaningful groundwater

Inspector: Z. Paydawy/B. Stachkunis
Contractor: DLZ-American Drilling Company
Driller: L. Bartlett

Drilling Method:

Hand auger to 5.5'. CME-55 truck-mounted drilling rig using
3-1/4" ID HSA to 10". Remove augers and install 4" steel
casing to 10'; whereafter 3-7/8" OD tricone roller bit to EOB.

Plugging Procedure:

Backfill with grout and soil cuttings. Topped with asphalt

patch.

information was collected below this depth.

Notes:

* - Pocket Penetrometer Value

WOH - Weight of Hammer

A - Vane Shear Test Strength converted to Unconfined
Compressive Strength

Aﬁproximate GPS Coordinates:
1 318403 E: 13504667 Figure No. 4

Sheet 1 of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-2

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

©

NTH Proj. No.: 61-200414-02

Checked By: A. Brehmer

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows |STP-PEN|  rec FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.1 PEFTH| ") |Tvpemo.|eincres| TERET | ol (SO PRGE | “Geeey
60 WOH

2
| 35 LS-7 2 4 15 < *500
55 WOH
1
| 40 LS-8 2 3 17 <*500
P
B u
S
| ST-1 H 21.8 [107.0 [ 920
- vs1 | - 7,740
50 WOH
2
| 45 LS-9 1 3 13 < *500
45 Soft to Medium Gray SILTY CLAY with WOH
Trace Sand and Gravel 2
| 50 |LS-10 3 5 18 <*500
40 WOH
1
| 55 |LS-11 3 4 18 < *500
35 WOH
2
| 60 |LS-12 2 4 18 <*500
P
B u
S
| ST-2 H 24 20.5 | 109.2 | 1,740
- vs2 | - 7,240
30 1
2
65 |LS-13 2 4 18 < *500

Sheet 2 of 4




LOG OF TEST BORING NO: TB-2 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
: _ GROUND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.1 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
- R 26.1 ~ 7
25 L i WOH
2
] 70 |[LS14| 2 4 | 18 < *500
Soft to Medium Gray SILTY CLAY with B |
i 1 Trace Sand and Gravel
20 n i WOH
2
] 75 |1S15| 3 5 18 < *500
B | 18.1 76.0 |
15 L i 1
6
| | 80 |LS-16 8 14 18 *1000
10 Stiff to Very Stiff Gray SILTY CLAY with B | 10
Trace Sand and Gravel 12
| | 85 LS-17 14 26 16 18.8 | 115.8 | 3,420
5 L i 31
35
] 9 |Ls-18| 17 | 52 | 18
| 1 2.1 92.0 |
i i 31
0 - 76
95 LS-19| 75/2" | 151/8"| 16 >*9000
| Hard to Very Hard Gray SILTY CLAY with |
1 Trace Sand and Gravel
-5 n i 24
35
| | 100 |LS-20| 38 73 8 >*9000
| 1 1-7.9 102.0 |
0 |0 Very Compact Gray SANDY SILT with L N gg
- S Little Clay and Trace Gravel 105 |LS-21| 783 | 164/9"| 8

Sheet 3 0of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-2

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.
NTH Proj. No.: 61-200414-02
Checked By: A. Brehmer

©

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  ggc | FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.1 PEFTH] " |Tveemo jeincres| ST | | gRs | ST Pede | ey
a E -11.9
Very Compact Gray SANDY SILT with
i T Little Clay and Trace Gravel
15 60
g 66
— 4-15.9 1100] 110 |LS-22| 64 | 130 | 12
END OF BORING AT 110.0 FEET.
-20
-25
-30
-35
-40
-45

Sheet4 of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-3

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

NTH Proj. No.: 61-200414-02
Checked By: A. Brehmer

Driller: K. Conrad
Drilling Method:
Hand auger to 5'. CME-55 truck-mounted drilling rig using
2-1/4" ID HSA to 10". Remove augers and install 4" steel
casing to 10'; whereafter 3-7/8" OD tricone roller bit to EOB.
Plugging Procedure:
Backfill with grout and soil cuttings. Topped with concrete
patch.

SUBSURFACE PROFILE SOIL SAMPLE DATA
. _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e (B SURFACE ELEVATION: 94.2 OEPTH| %) | REno. | cewes| TERST | )| TEST (GONTENT] oENST | cour ST
i TOPSOIL: Dark Gray and Brown SILTY
B SAND with Gravel - B
SIDEWALK: CONCRETE (3-inches) 20 |
- FILL: Dark Gray and Brown SILTY SAND B T
with Little Clay and Trace Gravel L _
AR P 50 5
B T FILL: Gray and Brown SANDY CLAY with
188.2 Little Silt and Trace Gravel 6.0 i
i T 6
L i 10
B b LS-1 13 23 8 >*9000
85 Very Stiﬁ_c to Hard Brown and Gray SILTY = — 172
CLAY with Little Sand and Trace Gravel 10 |Ls2!| 15 27 12 L*9000
i . 81.7 12.5 ]
80 _ _ S 2
Stiff Brown and Gray SILTY CLAY with 15 | Ls-3 i 10 12 2500
B 4 Trace Sand and Gravel
77.2 17.0 |
75 - _ g
20 LS-4 3 5 18 17.7 | 116.8 | 960
| B Soft to Medium Gray SILTY CLAY with - .
Trace Sand and Gravel, Frequent Silt
- = Partings - .
70 - . WOH
2
25 LS-5 2 4 18 < *500
66.2
Total Depth: 109.6 FT Water Level Observation:
Drilling Start Date:  3/710/21 No groundwater was encountered to a depth of 10". Due to the
Drilling End Date: 3/11/21 introduction of drilling fluid at 10', no meaningful groundwater
Inspector: B. Stachkunis information was collected below this depth.
Contractor: DLZ-American Drilling Company Notes:

* - Pocket Penetrometer Value

WOH - Weight of Hammer

A - Vane Shear Test Strength converted to Unconfined
Compressive Strength

Aﬁproximate GPS Coordinates:
: 318585 E: 13504840 Figure No. 5

Sheet 1 of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-3

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.
NTH Proj. No.: 61-200414-02
Checked By: A. Brehmer

©

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows |STP-PEN|  rec FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.2 PEFTH| "¢m) - |Tvpemo.|eincres| TERET | ol (SO PG | “Gesey
65 - WOH
WOH
30 LS-6 2 2 18 < *500
60 - 12
10
35 LS-7 5 15 9 *1000
55 - W?H
40 LS-8 2 3 18 <*500
50 - W?H
45 LS-9 1 2 18 < *500
] P
B B Soft to Medium Gray SILTY CLAY with - g
Trace Sand angacr;tzﬁggl, Frequent Silt i ST-1 M 24 *500
- B VSt | - 7,550
45 - W?H
50 |LS-10 2 3 18 36.3 | 87.7 400
40 - W?H
55 |LS-11 2 3 18 < *500
35 - W(Z)H
60 [LS-12 3 5 18 *500
31.2 N

Sheet 2 of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-3

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

@ NTH Proj. No.: 61-200414-02

Checked By: A. Brehmer

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  gec | FIELD | MOIST. | DRY | UNCONF.
Fn | R | EEY SURFACE ELEVATION: 94.2 PEFTH| "¢m) - |Tvpemo.|eincres| TERET | ol (SO PG | “Gesey
30 . WOH

2
65 LS-13 3 5 18 *500
i P
- il s
ST-2 H 24 19.1 | 111.8 | 1,380
- Tvs2 | - A2.300
25 . WOH
3
i Soft to Medium Gray SILTY CLAY with 70 |LS14] 3 6 18 "500
Trace Sand and Gravel, Frequent Silt
B Partings 7
20 . WOH
1
75 LS-15 2 3 18 26.7 | 101.1 | 690
16.2 78.0 |
15 B WOH
Medium to Stiff Gray SILTY CLAY with 4 .
B Trace Sand and Gravel, Occasional Silt 80 |LS-16 2 6 18 <500
and Sand Seams
12.2 82.0 |
10 e :23
85 LS-17 3 6 18 < *500
5 - 2
4
90 LS-18 5 9 18 *1000
- Medium to Stiff Gray SILTY CLAY with
Trace Sand and Gravel _
0 . 4
6
95 LS-19 5 11 18 21.6 | 108.4 | 1,720

Sheet 3 0of 4




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-3

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

@ NTH Proj. No.: 61-200414-02

Checked By: A. Brehmer

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  ggc | FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.2 PEFTH] " |Tveemo jeincres| ST | | gRs | ST Pede | ey
-5 TR 990 15
Very Compact Gray SANDY SILT with 100 | LS-20 Sﬁ 56 16
i N ; Trace Gravel
6.8 101.0
i i 51
-10 79
105 LS-21| 78/2" | 157/8"| 14 >*9000
B _ HARDPAN: Very Hard Gray SILTY CLAY
with Trace Sand and Gravel
i ] 18
-15 E 46
-15.4 109.6 LS-22 | 78/1" | 124/7"| 12 >*9000
| 1 END OF BORING AT 109.6 FEET.
-20
-25
-30
-35

Sheet4 of 4




LOG OF TEST BORING NO: TB-4 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  ggc | FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.2 PEFTH] " |Tveemo jeincres| ST | | gRs | ST g | CReey
i SIDEWALK: CONCRETE (4.5-inches) 0.4
| FILL: Black GRAVELLY SAND with Little » i
Clay and Trace Silt 15
FILL: Light Brown SILTY SAND with Little B |
B Clay and Trace Gravel
4.5 T
S FILL: Brown CLAYEY SAND with Trace 5
i TR 1887 Silt and Gravel 55
- ] 4
L i 9
B . LS-1 10 19 13 *7000
i ] Very Stiff Gray and Brown SILTY CLAY I i
85 with Trace Sand and Gravel - 2
10 LS-2 13 23 11 *9000
82.2 12.0 |
80 L 4 g
15 LS-3 7 12 12 18.6 | 115.9 | 4,580
B b Stiff to Very Stiff Brown SILTY CLAY with B T
| 1 Trace Sand and Gravel L _
75 L 4 g
20 LS-4 4 7 14 *4000
73.2 21.0 |
70 L 4 1
3
25 LS-5 2 5 1
B - Medium to Stiff Gray SILTY CLAY with
| 1 Trace Sand and Gravel L i
65 L i WOH
2
64.2 30 LS-6 2 4 15 <*500
Total Depth: 104.8 FT Water Level Observation:
Drilling Start Date:  3/710/21 No groundwater was encountered to a depth of 10". Due to the
Drilling End Date: 3/11/21 introduction of drilling fluid at 10', no meaningful groundwater
Inspector: Z. Paydawy/L. Granger information was collected below this depth.
Contractor: DLZ-American Drilling Company Notes:
Driller: L. Bartlett )
Drilling Method: * - Pocket Penetrometer Value
L, e . WOH - Weight of Hammer
Hand auger to 5.5'. CME-55 truck-mounted drilling rig using )
3-1/4" ID HSA to 10'. Remove augers and install 4" steel A - Vane Shear Test Strength converted to Unconfined

; . " : : Compressive Strength
casing to 10'; whereafter 3-7/8" OD tricone roller bit to EOB. ; o
Plugging Procedure: WOR - Weight of Drilling Rods

Backfill with grout and soil cuttings. Topped with concrete Aﬁproximate GPS Coordinates: .
patch. : 318514 E: 13504874 Figure No. 6

Sheet 1 of 3




LOG OF TEST BORING NO: TB-4 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  gec | FIELD | MOIST. | DRY | UNCONF.
Fn | R | EEY SURFACE ELEVATION: 94.2 PEFTH| ") |Tvpemo.|eincres| TERET | ol (SO PRGE | “Geeey
60 L i :13
35 LS-7 2 5 16 < *500
Medium to Stiff Gray SILTY CLAY with ] i
B 7] Trace Sand and Gravel S
N ST-1 H 23 13.8 | 121.2 | 2,200
55 L _
40
- - lvs1| - 1,740
52.2 42.0 |
50 n | WOH
1
45 LS-8 2 3 18 < *500
45 n | WOR
1
50 LS-9 2 3 18 45.0 | 76.6 660
40 - .
Soft to Medium Gray SILTY CLAY with 55
B 7] Trace Sand and Gravel
35 n | WOH
2
60 LS-10 3 5 18 *1000
30 n | WOH
2
65 LS-11 3 5 18 *1000

Sheet 2 of 3




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-4

Project Name: GLWA CS-120 Freud Pump Station
Project Location: Detroit, Michigan

INI=l NTH Consultants, Ltd.

©

NTH Proj. No.: 61-200414-02

Checked By: A. Brehmer

SUBSURFACE PROFILE

SOIL SAMPLE DATA

ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  ggc | FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.2 PEFTH] " |Tveemo jeincres| ST | | gRs | ST Pede | ey
- 26.2
25 ;
Soft to Medium Gray SILTY CLAY with 70 |LS-12| 3 6 18 *1000
i Trace Sand and Gravel
22.2 72.0
20 WOH
WOH
75 |LS-13 1 1 18 < *500
i P
u
- S
ST-2 H 22 24.8 | 100.8 | 1,100
15
80
B VS-2 73,240
- Medium to Stiff Gray SILTY CLAY with
| Trace Sand and Gravel
10 411
85 |LS-14 5 9 18 *1500
5 3
3
90 |[LS-15 7 10 18 *2000
1.2 93.0
0 1
15
95 |LS-16 28 43 16 >*9000
i Hard to Very Hard Gray SILTY CLAY with "
-5 Trace Sand and Gravel, Occasional Sand 46
Partings LS-17 | 54/4" | 94/10"| 14 >*9000
100
10 %
-10.6 104.8 LS-18 | 53/4" | 88/10"| 16 >*9000

END OF BORING AT 104.8 FEET.

Sheet 3 of 3




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-5/PR-2

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

INI=l NTH Consultants, Ltd.

SUBSURFACE PROFILE SOIL SAMPLE DATA
g _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e (B SURFACE ELEVATION: 94.8 PEPTH| )" | e |ehones| RogT | Ty | ST OONTENT| oEpSITY | corE 5T
SIDEWALK: CONCRETE (4.5-inches) 0.4
] 2
B FILL: Very Loose Brown and Black SILTY - T Ls-1 % 3 8
| SAND with Little Clay and Gravel -
B 4.0 | 1
1
90 FILL: Very Loose Gray SILTY SAND with 5 |Ls2| 2 | 3 | 10
| 1R Little Clay and Gravel
71886 6.2\ E
5
i | B | 8
] Very Stiff Mottled Gray and Brown SILTY LS-3 1 12 | 20 | 5 6000
CLAY with Trace Sand and Gravel - b
i 7 855 9.3 . 2
85
10 LS-4 15 27 8 13.8 | 124.0 |13,700
Hard Brown SILTY CLAY with Trace Sand
i 7 and Gravel - E
- e 82.8 12.0 |
B T L i 3
5
80 Stiff Gray SILTY CLAY with Trace Sand 15 | Ls5 | 5 10 | 13 *2000
| | and Gravel
- e 76.8 18.0 |
- h L i 1
2
75 20 | 1s6| 2 4 | 15 *500
- e Soft to Medium Gray SILTY CLAY with B | 3
70 Trace Sand and Gravel 3
25 LS-7 3 6 11 *1000
- T L i 1
3
65 64.8 30 |1s8] 2 5 | 16 *500
Total Depth: 33.5FT Water Level Observation:
Drilling Start Date:  3/72/21 No groundwater encountered during or upon completion of drilling.
Drilling End Date: 3/12/21
Inspector: Z. Paydawy
gq“tra_ctor: QL%—Amedrican Drilling Company Notes:
D:zllﬁ: g Method: - Lonra * - Pocket Penetrometer Value
gg’g'% truck-mounted drilling rig using 2-1/4” ID H5A to Refusal encountered at 33.5 feet. Wood noted in tip of sampler
' upon recovery.
Plugging Procedure:
Borehole backfilled with grout and capped with concrete. Aﬁproximate GPS Coordinates:
: 318462 E: 13504744 Figure No. 7

Sheet 1 of 2




LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

LOG OF TEST BORING NO: TB-5/PR-2

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

INI=l NTH Consultants, Ltd.

SUBSURFACE PROFILE SOIL SAMPLE DATA
: _ GROUND STD. PEN FIELD MOIST. DRY UNCONF.
| R | B SURFACE ELEVATION: 94.8 PEPTH | PET) " | PENG. |6 NOHES RESIST. | Ty | [EST |CONTENT| OENSITY | COMP ST
L Soft to Medium Gray SILTY CLAY with -
Trace Sand and Gravel - .
i | 61.3 33.5] ]
B E Fox Creek Relief Sewer Encountered at
60 33.5 Feet.
END OF BORING AT 33.5 FEET.
55
50
45
40
35
30

Sheet 2 of 2




LOG OF TEST BORING NO: PR-1 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
g _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.7 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
90 5
85 10
80 o
Profile Dril 15
75 20
70 25
65 64.7 30.0] 30
Total Depth: 40.5 FT Water Level Observation:
Drilling Start Date:  3/11/21 Groundwater conditions were not recorded.
Drilling End Date: 3/11/21
Inspector: Z. Paydawy
gq“tra_ctor: QL%—Amedrican Drilling Company Notes:
D:zllﬁ:é; Method: - Lonra Refusal encountered at 40.5 feet. Wood noted in tip of sampler
CME-55 truck mounted drilling rig using 2-1/4" ID HSA to upon recovery.
EOB

Plugging Procedure:

Borehole backfilled with grout and capped with soil cuttings. Aﬁp\[ﬁg%%}eEGF;gs%ggszinates: Fi No. 8
- : igure No.

Sheet 1 of 2




LOG OF TEST BORING NO: PR-1 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
: _ GROUND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.7 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
60 35
Profile Drill
95 40
54.2 40.5
- ] Fox Creek Relief Sewer Encountered at
B _ 40.5 Feet.
| | END OF BORING AT 40.5 FEET.
50
45
40
35
30

Sheet 2 of 2



LOG OF TEST BORING NO: PR-3 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
g _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.8 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
90 5
85 10
80
Profile Dril 15
75 20
65 64.8 30.0] 30
Total Depth: 31.5FT Water Level Observation:
Drilling Start Date:  3/11/21 Groundwater conditions were not recorded.
Drilling End Date: 3/11/21
Inspector: Z. Paydawy
gq“tra_ctor: QL%—Amedrican Drilling Company Notes:
D:zllﬁ:é; Method: - Lonra Refusal encountered at 31.5 feet. Wood noted in tip of sampler
CME-55 truck mounted drilling rig using 2-1/4" ID HSA to upon recovery.
EOB

Plugging Procedure:

Borehole backfilled with grout and capped with soil cuttings. Aﬁpg%)éi%%teEGF;gs%z%&inates: Fi No. 9
- : igure No.

Sheet 1 of 2




LOG OF TEST BORING NO: PR-3 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
: " GROUND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.8 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
- E Profile Drill N i
63.3 315
- — Fox Creek Relief Sewer Encountered at
| 1 31.5 Feet.
END OF BORING AT 31.5 FEET.
60
55
50
45
40
35
30

Sheet 2 of 2




LOG OF TEST BORING NO: PR-4 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
g _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.1 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
90 L ]
| i 5
85 L -
| i 10
80 L ]
- Profile Dril 15
75 L ]
| i 20
70 L ]
| i 25
65 L -
64.1 30.0] 30
Total Depth: 31FT Water Level Observation:
Drilling Start Date:  3/11/21 Groundwater conditions were not recorded.
Drilling End Date: 3/11/21
Inspector: Z. Paydawy
gq“tra_ctor: QL%—Amedrican Drilling Company Notes:
D:zllﬁ: g Method: - Lonra Refusal encountered at 31.0 feet. Wood noted in tip of sampler
CME-55 truck mounted drilling rig using 2-1/4" ID HSA to upon recovery.
EOB

Plugging Procedure:

Borehole backfilled with grout and capped with soil cuttings. Aﬁpg%)glrlr}%eEGF;gs%zggdgnates: Fi No. 10
; : igure No.

Sheet 1 of 2




LOG OF TEST BORING NO: PR-4 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
: " GROUND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.1 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
i 631 Profile Dril 510
i T Fox Creek Relief Sewer Encountered at 31
5 i Feet.
L END OF BORING AT 31.0 FEET.
60
55
50
45
40
35
30

Sheet 2 of 2




LOG OF TEST BORING NO: PR-5 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
g _ GROU ND STD. PEN FIELD MOIST. DRY UNCONF.
F | e [ SURFACE ELEVATION: 94.4 PEPTH| )" | e |ehones| RogT | Ty | ST CONTENT| oEpSITY | corE 5T
90 B 7]
5
85 B 7]
10
80 B 7]
] Profile Dril 15
75 B 7]
20
70 B 7]
25
65 B 7]
64.4 30.0] 30
Total Depth: 39.1 FT Water Level Observation:
Drilling Start Date:  3/72/21 Groundwater conditions were not recorded.
Drilling End Date: 3/12/21
Inspector: Z. Paydawy
gq“tra_ctor: QL%—Amedrican Drilling Company Notes:
D:zllﬁ:é; Method: - Lonra Refusal encountered at 39.1 feet. Wood noted in tip of sampler
CME-55 truck mounted drilling rig using 2-1/4" ID HSA to upon recovery.
EOB

Plugging Procedure:

Borehole backfilled with grout and capped with soil cuttings. Aﬁpg%)gg}%teEGF;gs%zggd;nates: Fi No. 11
; : igure No.

Sheet 1 of 2




LOG OF TEST BORING NO: PR-5 INIl NTH Consultants, Ltd

Project Name: GLWA CS-120 Freud Pump Station NTH Proj. No.: 61-200414-02
Project Location: Detroit, Michigan Checked By: A. Brehmer

LOG OF TEST BORING 61-200414-02.GPJ NTH CORPORATE.GDT 4/22/21

SUBSURFACE PROFILE SOIL SAMPLE DATA
ELEV. | PRO- GROUND DEPTH | sampLE | BLows/ |STD-PEN|  gec | FIELD | MOIST. | DRY | UNCONF.
P | e | EEY SURFACE ELEVATION: 94.4 PEFTH] " |Tveemo jeincres| ST | | gRs | ST Pede | ey
60 ) . B N
Profile Drill 35
] 55.3 39.10 i
= Fox Creek Relief Sewer Encountered at
| | 39.1 Feet.
END OF BORING AT 39.1 FEET.
50
45
40
35
30

Sheet 2 of 2




NTH Consultants, Ltd. VANE SHEAR TEST REPORT

Professional Engineering & Environmental Services

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-1 Test Boring No: TB-1

Test Elevation: 41.2 Test Depth (ft): 53.5 Date: March 9, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading

Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to

5 14 5 15
be recorded every 5 degrees.

10 31 10 16
(10 turns of crank = 5 degrees of rotation) 15 40 15 16

20 32 20 16

25 30 25

30 30

35 35

40 40

45
CALCULATIONS

UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 32 16
Torque (T) in-lbs = Torque Arm x (F) 384 192
Ultimate Shear Strength (S) psf = (T) x Vane Constant 995 497
Sensitivity = (S Undisturbed) / (S Remolded) = 2
Performed By: B. Stachkunis
NOTES: Degree of Sensitivity: 2 = insensitive 4 = moderately sensitive 8 = extra sensitive
* Vane Constants: 3.625" dia. Vane = 0.905 2.5" dia. Vane = 2.59 2.0" dia. Vane = 5.17

FIGURE No. 12




NTH Consultants, Ltd.

Professional Engineering & Environmental Services

VANE

SHEAR TEST REPORT

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-2 Test Boring No: TB-1

Test Elevation: 19.2 Test Depth (ft): 75.5 Date: March 9, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading

Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to 5 28 5 >4
be recorded every 5 degrees.

10 45 10 24
(10 turns of crank = 5 degrees of rotation) 15 54 15 24

20 49 20

25 49 25

30 30

35 35

40 40

45
CALCULATIONS

UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 49 24
Torque (T) in-lbs = Torque Arm x (F) 588 288
Ultimate Shear Strength (S) psf = (T) x Vane Constant 1523 746
Sensitivity = (S Undisturbed) / (S Remolded) 2.0

Performed By: B. Stachkunis
NOTES:

* Vane Constants:

Degree of Sensitivity:

2 = insensitive

3.625" dia. Vane = 0.905

4 = moderately sensitive

2.5" dia. Vane = 2.59

8 = extra sensitive

2.0" dia. Vane = 5.17

FIGURE No. 13




NTH Consultants, Ltd.

Professional Engineering & Environmental Services

VANE

SHEAR TEST REPORT

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-1 Test Boring No: TB-2

Test Elevation: 50.6 Test Depth (ft): 43.5 Date: March 11, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading

Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to

5 12 5 6
be recorded every 5 degrees.

10 14 10 8
(10 turns of crank = 5 degrees of rotation) 15 16 15 9

20 18 20 11

25 21 25 10

30 24 30

35 28 35

40 28 40

45 27
CALCULATIONS

UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 28 11
Torque (T) in-lbs = Torque Arm x (F) 336 132
Ultimate Shear Strength (S) psf = (T) x Vane Constant 870 342
Sensitivity = (S Undisturbed) / (S Remolded) = 2.5

Performed By: B. Stachkunis
NOTES: Degree of Sensitivity: 2 = insensitive 4 = moderately sensitive 8 = extra sensitive

* Vane Constants: 3.625" dia. Vane = 0.905 2.5" dia. Vane = 2.59 2.0" dia. Vane = 5.17

FIGURE No. 14




NTH Consultants, Ltd. VANE SHEAR TEST REPORT

Professional Engineering & Environmental Services

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-2 Test Boring No: TB-2

Test Elevation: 30.6 Test Depth (ft): 63.5 Date: March 11, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading

Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to

5 10 5 10
be recorded every 5 degrees.

10 16 10 10
(10 turns of crank = 5 degrees of rotation) 15 18 15 10

20 19 20 12

25 19 25 13

30 20 30

35 35

40 40

45
CALCULATIONS

UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 20 13
Torque (T) in-lbs = Torque Arm x (F) 240 156
Ultimate Shear Strength (S) psf = (T) x Vane Constant 622 404
Sensitivity = (S Undisturbed) / (S Remolded) = 1.5
Performed By: B. Stachkunis
NOTES: Degree of Sensitivity: 2 = insensitive 4 = moderately sensitive 8 = extra sensitive
* Vane Constants: 3.625" dia. Vane = 0.905 2.5" dia. Vane = 2.59 2.0" dia. Vane = 5.17

FIGURE No. 15




NTH Consultants, Ltd.

Professional Engineering & Environmental Services

VANE

SHEAR TEST REPORT

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-1 Test Boring No: TB-3

Test Elevation: 45.7 Test Depth (ft): 48.5 Date: March 10, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading

Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to

5 22 5 10
be recorded every 5 degrees.

10 28 10 12
(10 turns of crank = 5 degrees of rotation) 15 25 15 12

20 25 20 12

25 25 25

30 30

35 35

40 40

45
CALCULATIONS

UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 25 12
Torque (T) in-lbs = Torque Arm x (F) 300 144
Ultimate Shear Strength (S) psf = (T) x Vane Constant 777 373
Sensitivity = (S Undisturbed) / (S Remolded) 2.1

Performed By: B. Stachkunis

NOTES: Degree of Sensitivity:

* Vane Constants:

2 = insensitive

3.625" dia. Vane = 0.905

4 = moderately sensitive

2.5" dia. Vane = 2.59

8 = extra sensitive

2.0" dia. Vane = 5.17

FIGURE No. 16




NTH Consultants, Ltd. VANE SHEAR TEST REPORT

Professional Engineering & Environmental Services

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-2 Test Boring No: TB-3

Test Elevation: 25.7 Test Depth (ft): 68.5 Date: March 10, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading

Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to

5 23 5 23
be recorded every 5 degrees.

10 34 10 23
(10 turns of crank = 5 degrees of rotation) 15 37 15 23

20 37 20

25 36 25

30 35 30

35 35

40 40

45
CALCULATIONS

UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 37 23
Torque (T) in-lbs = Torque Arm x (F) 444 276
Ultimate Shear Strength (S) psf = (T) x Vane Constant 1150 715
Sensitivity = (S Undisturbed) / (S Remolded) = 1.6
Performed By: B. Stachkunis
NOTES: Degree of Sensitivity: 2 = insensitive 4 = moderately sensitive 8 = extra sensitive
* Vane Constants: 3.625" dia. Vane = 0.905 2.5" dia. Vane = 2.59 2.0" dia. Vane = 5.17

FIGURE No. 17




NTH Consultants, Ltd. VANE SHEAR TEST REPORT

Professional Engineering & Environmental Services

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-1 Test Boring No: TB-4

Test Elevation: 52.7 Test Depth (ft): 41.5 Date: March 10, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading

Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to

5 6 5 15
be recorded every 5 degrees.

10 9 10 16
(10 turns of crank = 5 degrees of rotation) 15 15 15 17

20 22 20 17

25 25 25 17

30 27 30

35 28 35

40 28 40

45 28
CALCULATIONS

UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 28 17
Torque (T) in-lbs = Torque Arm x (F) 336 204
Ultimate Shear Strength (S) psf = (T) x Vane Constant 870 528
Sensitivity = (S Undisturbed) / (S Remolded) = 1.6
Performed By: L. Granger
NOTES: Degree of Sensitivity: 2 = insensitive 4 = moderately sensitive 8 = extra sensitive
* Vane Constants: 3.625" dia. Vane = 0.905 2.5" dia. Vane = 2.59 2.0" dia. Vane = 5.17

FIGURE No. 18




NTH Consultants, Ltd.

Professional Engineering & Environmental Services

VANE SHEAR TEST REPORT

Project Name: GLWA CS-120 Freud Pump Station Isolation Shaft NTH Project No: 61-200414
Project Location: Detroit, Ml Checked By: A. Brehmer
Test No: VS-2 Test Boring No: TB-4

Test Elevation: 13.7 Test Depth (ft): 80.5 Date: March 10, 2021
VANE DATA

Torque Arm Length (in): 12 Vane Diameter (in): 25 Vane Constant (*): 2.59

FORCE GAGE READINGS

ITI
UNDISTURBED CONDITION REMOLDED. CONDITION
(1 minute)
Degree of Gage Reading Degree of Gage Reading
Rate of rotation is to one turn of crank Rotation (Ibs) Rotation (Ibs)
every five seconds. Gage readings are to 5 0 5 5
be recorded every 5 degrees.
10 17 10 16
(10 turns of crank = 5 degrees of rotation) 15 25 15 20
20 32 20 23
25 40 25 25
30 45 30 27
35 48 35 27
40 52 40 27
45 52 45
50 52 50
CALCULATIONS
UNDISTURBED REMOLDED
Maximum Force Gage Reading for Vane (F) Ibs. 52 27
Torque (T) in-lbs = Torque Arm x (F) 624 324
Ultimate Shear Strength (S) psf = (T) x Vane Constant 1616 839
Sensitivity = (S Undisturbed) / (S Remolded) = 1.9

Performed By: L. Granger

NOTES: Degree of Sensitivity: 2 = insensitive 4 = moderately sensitive 8 = extra sensitive

* Vane Constants: 3.625" dia. Vane = 0.905 2.5" dia. Vane = 2.59 2.0" dia. Vane = 5.17

FIGURE No. 19
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Photograph 1: 16" Watermain along Freud Street looking west.
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Photograph 2: 24" Watermain, storm sewer, and gas main along Freud Street looking west.
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Photograph 3: Water gate valve and ATT communication at northwest corner of Freud Street and Conner Street.
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Photograph 4: Communications duct bank crossing Conner Street looking west.
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Photograph 5: Gas man and communications duct back crossing Freud Street at Conner Street looking north.
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Photograph 6: Gas valve at southeast corner of Freud Street and Navahoe Street looking east.
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Photograph 7: Gas valve at southeast corner of Freud Street and Conner Street looking south.

FIGURE No. 21



N

-~ Project: GLWA CS-120 Freud Pump Station
/@\ Isolation Shaft
NTH Project No: 61-200414

SUBSURFACE UTILITY ENGINEERING PHOTO LOG

Photograph 8: Gas main along Freud Street at Navahoe Street looking west
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Photograph 9: Gas main along Freud Street west of Conner Street looking west.
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Photograph 10: Gas line through the intersection of Freud Street and Conner Street looking northeast.
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Photograph 11: Storm sewer along Freud Street and alley looking east
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Appendix B

Archaeological Literature Review and Assessment for the Freud Pump Station Improvement
Project



106 GROUP
Connecting People + Place + Time

ARCHAEOLOGICAL LITERATURE
REVIEW AND ASSESSMENT FOR THE

FREUD PUMP STATION IMPROVEMENT
PROJECT

Detroit, Wayne County, Michigan
April 2022




ARCHAEOLOGICAL LITERATURE REVIEW
AND ASSESSMENT FOR THE FREUD PUMP
STATION IMPROVEMENT PROJECT

Detroit, Wayne County, Michigan

SHPO File No. Pending
Arcadis of Michigan Project No. 30047523, Task F4.2
106 Group Project No. 3000

SUBMITTED TO:

Arcadis of Michigan, LLC
607 Shelby Street, Suite 400
Detroit, MI, 48226

SUBMITTED BY:

106 Group

1295 Bandana Blvd N. #335
St. Paul, MN 55108

PRINCIPAL INVESTIGATOR:
Madeleine Bray, M.A., RPA
REPORT AUTHOR:
Jason Rufledt, B.A.

April 2022



Freud Pump Station Improvement Project
Archaeological Literature Review and Assessment

MANAGEMENT SUMMARY

During March and April 2022, 106 Group conducted an archaeological literature review and assessment
for the Freud Pump Station Improvement Project (Project) located Detroit, Wayne County, Michigan. The
Project includes below-ground installation of a 2,000-linear foot, 36-inch force main on Navahoe Street,
from Jefferson Avenue East to Freud Street; construction of a new shaft maintenance building on Freud
Street; realignment of Freud Street to accommodate the shaft maintenance building; and improvements to
the existing Freud Pump Station located at 12300 Freud Street. The Project, proposed by Arcadis of
Michigan, is seeking a low interest loan through the Clean Water State Revolving Fund (SRF)—federal
funds administrated by the Michigan Department of Environment, Great Lakes, and Energy—and,
therefore, must comply with Section 106 of the National Historic Preservation Act of 1966, as amended,
as well as applicable state mandates governing archaeological resources.

The Project is located in the Jefferson Chalmers neighborhood, Detroit, Wayne County, Michigan. An
appropriate Area of Potential Effects (APE) for archaeology includes all areas of potential ground
disturbance and is the same as the Project area, totaling approximately 8.1 acres (3.3 hectares [ha]). The
archacological investigation included a literature review and desktop assessment. The literature review
consisted of a review of documentation of previously identified archaeological sites that overlap the APE,
and of surveys previously conducted within the APE. Due to schedule constraints faced by the client, the
literature review was conducted before data was received from the Michigan State Historic Preservation
Office. Data obtained in 2021 as part of the archaeological literature review for Connors Creek Sewer
System Rehabilitation Project conducted by 106 Group was used, due to the geographical proximity of
the two projects’ APEs (Rufledt, Que, and Bray 2021). The results of the literature review based on the
2021 data will be compared to the 2022 data and updated, as necessary, once it is received. Historical
maps and aerial photographs were also reviewed to aid in the archaeological investigation. The desktop
assessment identified whether the Project has the potential to impact unknown intact archaecological
resources that may be potentially eligible for listing in the National Register of Historic Places.

Research indicates that one archaeological study has been previously conducted within the APE. No
prehistoric-period archaeological sites have been recorded within the APE. The potential for intact
prehistoric-period archaeological resources within the APE is assessed as low due to the APE’s historical
setting of a swampy plain and disturbance from early urban construction.

No historic-period archaeological sites have been recorded within the APE. Given the chronology of
development in the area between annexation and the development of residential and commercial
structures, the potential for intact historic-period archaeological resources within the APE is assessed as
low. 106 Group recommends no further work for the Project as planned.

Page i



Freud Pump Station Improvement Project
Archaeological Literature Review and Assessment
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1.0 INTRODUCTION

During March and April 2022, 106 Group conducted an archaeological literature review and assessment
for the Freud Pump Station Improvement Project (Project) located Detroit, Wayne County, Michigan. The
Project includes below-ground installation of a 2,000-linear foot, 36-inch force main on Navahoe Street,
from Jefferson Avenue East to Freud Street; construction of a new shaft maintenance building on Freud
Street; realignment of Freud Street to accommodate the shaft maintenance building; and improvements to
the existing Freud Pump Station located at 12300 Freud Street. The Project, proposed by Arcadis of
Michigan, is seeking a low interest loan through the Clean Water State Revolving Fund (SRF)—federal
funds administrated by the Michigan Department of Environment, Great Lakes, and Energy—and,
therefore, must comply with Section 106 of the National Historic Preservation Act of 1966, as amended,
as well as applicable state mandates governing archaeological resources.

The Project is located in the Jefferson Chalmers neighborhood, Detroit, Wayne County, Michigan (Figure
1). An appropriate Area of Potential Effects (APE) for archaeology includes all areas of potential ground
disturbance and is the same as the Project area, totaling approximately 8.1 acres (3.3 hectares [ha]). The
archacological investigation included a literature review and desktop assessment. The literature review
consisted of a review of documentation of previously identified archaeological sites that overlap the APE,
and of surveys previously conducted within the APE. Due to schedule constraints faced by the client, the
literature review was conducted before data was received from the Michigan State Historic Preservation
Office (SHPO). Data obtained in 2021 as part of the archaeological literature review for Connors Creek
Sewer System Rehabilitation Project conducted by 106 Group was used, due to the geographical
proximity of the two projects’ APEs (Rufledt, Que, and Bray 2021). The results of the literature review
based on the 2021 data will be compared to the 2022 data and updated, as necessary, once it is received.
Historical maps and aerial photographs were also reviewed to aid in the archaeological investigation. The
desktop assessment identified whether the Project has the potential to impact unknown intact
archaeological resources that may be potentially eligible for listing in the National Register of Historic
Places (NRHP).

The following report describes project methodology, results, and recommendations for the Freud Pump
Station Improvement Project. Appendix A contains a list of Project personnel.
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2.0 OBJECTIVES

The primary objectives of the literature review were to identify whether any known archaeological sites
exist within the APE and to identify whether any portion of the APE may have been previously surveyed.
The objective of the archaeological assessment was to assess whether the Project has the potential to
impact unknown intact archaeological resources that may be potentially eligible for listing in the NRHP.
The results of this investigation aid in determining what, if any, additional archaeological studies may
need to be completed to comply with federal and state law. All work was conducted in accordance with
The Secretary of the Interior’s Standards and Guidelines for Archeology and Historic Preservation [48
Federal Register 44716-44740] (National Park Service [NPS] 1983).

3.0 AREA OF POTENTIAL EFFECTS

An appropriate APE for archaeology includes all areas of potential ground disturbance and is the same as
the Project area, totaling approximately 8.1 acres (3.3 ha). The Project includes below-ground installation
of a 2,000-linear foot, 36-inch force main on Navahoe Street, from Jefferson Avenue East to Freud Street;
construction of a new shaft maintenance building on Freud Street; realignment of Freud Street to
accommodate the shaft maintenance building; and improvements to the existing Freud Pump Station
located at 12300 Freud Street.

4.0 METHODS

4.1 Literature Review

On March 25, 2022, data pertaining to previously identified archaeological sites and surveys previously
conducted within the APE was requested from SHPO. This request included information on
archaeological sites within a one-mile (1.6-kilometer [km]) radius of the APE in order to provide a
broader context. Due to schedule constraints faced by the client, the literature review was conducted
before data was received from SHPO. Data obtained in 2021 as part of the archacological literature
review for Connors Creek Sewer System Rehabilitation Project conducted by 106 Group was used, due to
the geographical proximity of the APEs for both projects (Rufledt, Que, and Bray 2021). Therefore, the
current archaeological literature review was limited to archaeological sites within or overlapping the APE.
The results of the literature review based on the 2021 data will be compared to the 2022 data and updated,
as necessary, once it is received. Reports of previous archaeological investigations were also reviewed to
determine if any portion of the APE had been previously surveyed and, therefore, would not require
further investigation. In addition, multiple documentary sources were consulted, including United States
Geological Survey (USGS) topographic quadrangles, historical plat maps, and aerial photographs.

4.2 Archaeological Assessment

The assessment was based on the results of the literature review only, and no site visit was conducted.



Areas generally assessed as having a greater probability to contain intact archaeological sites included
undisturbed portions of the APE that are:
e Jocated within 500 feet (ft) (150 meters [m]) of an existing or former water source of 40 acres (19
ha) or greater in extent, or within 500 ft (150 m) of a former or existing perennial stream;
e Jocated on topographically prominent landscape features;
e Jocated within 300 ft (100 m) of a previously reported site; or
e Jocated within 300 ft (100 m) of a former or existing historical structure or feature (such as a
building foundation or cellar depression).

Areas assessed as having a relatively low potential for containing intact archaeological resources included
inundated areas, former or existing wetland areas, poorly drained areas, areas with slope of 20 degrees or
greater, and areas of extensive disturbance.



5.0 RESULTS

5.1 Literature Review

5.1.1 Previous Studies

Research indicated that one previous archaeological study has been conducted within the APE (Table 1).
In 1981, a literature cultural resource survey and field inspection was conducted in the area bounded by
the Detroit River, Jefferson Avenue, Alter Road, and Clairpointe Street (including the segment that is
Clairpointe Avenue). This study examined areas mostly to the south and east of the APE, but
encompasses the entire APE. The land use history study resulted in an assessment of low archaeological
sensitivity for most of the area, including the APE. Areas of higher archaeological sensitivity were
confined to elevated sand and gravel formations along the Fox Creek and Windmill Pointe (approximately
1.5 miles (2.4 km) southeast of the APE at the shoreline of the Detroit River) (Branstner and Barton
1981).

Table 1. Previous Archaeological Studies within the APE

Author Report Title
Branstner. Mark C. and A Literature Cultural Resource Survey and Field
: ' 1981 Inspection of the Jefferson Chalmers and Gray

David Barton Haven Project Areas, Detroit, Michigan

5.1.2 Previously ldentified Resources

Research indicates that no archaeological sites have been recorded within or overlapping the APE. The
SHPO data request pertaining to previously identified archaecological sites included information on
archacological sites within a one-mile (1.6- km) radius of the APE in order to provide a broader context.
Due to schedule constraints faced by the client, the literature review was conducted before data was
received from SHPO. Data obtained in 2021 as part of the archacological literature review for Connors
Creek Sewer System Rehabilitation Project conducted by 106 Group was used, due to the geographical
proximity of the APEs for both projects (Rufledt, Que, and Bray 2021).

5.1.3 Environmental History Overview

The nearest naturally occurring water source, Conners Creek, is adjacent to the western extent of the
APE. The Detroit River is approximately 0.75 miles (1.2 km) south of the southern boundary of the APE.
Soil associations for the APE include Fluvaquentic Eutrudepts-Urban land-Wauseon complex, 0 to 2
percent slopes (approximately 94 percent of the APE) and Ziegenfuss-Urban land complex, 0 to 2 percent
slopes (approximately 6 percent of the APE) (Natural Resources Conservation Service [NRCS] 2022).
The NRCS describes these soils as somewhat poorly drained to poorly drained with little slope (NRCS
2022).

The APE is in the Maumee Lake Plain of the Huron/Erie Lake Plains Ecoregion 57, characterized by flat
topography and poorly drained fertile soils (Environmental Protection Agency [EPA] 2022). Prior to



Euroamerican settlement, the Huron/Erie Lake Plains Ecoregion was dominated by closed-canopy forests
of elm-ash swamp and beech. Today, much of the area has been cleared and artificially drained,
containing highly productive farmland (EPA 2022).

5.1.4 Historical Research

The APE is located in the Jefferson Chalmers neighborhood of Detroit. The neighborhood’s origins date
to the early 1700s, when the city started as a Frech outpost, Fort Pontchartrain du détroit (City of Detroit
2007). The main street of the fort was Ste. Anne Street, which ran down the middle of the present-day
Jefferson Avenue (which itself was an early Indian trail that ran along the Detroit River) (City of Detroit
2007). The land surrounding the APE was originally a large marsh that the French called Le Grand
Marais, which was low, flat, marshy, and covered with wild grass. By the 1750s, the Grand Marais was
sparsely populated (City of Detroit 2007). Through the rest of the eighteenth century, Fort Pontchartrain
became a palisaded community and eventually expanded greatly when the British seized the territory
during the French and Indian War. A short time later, in 1771, the Potowatami that had settled west of the
city sold their land and departed the area (ASC Group, Inc. 2011). The territory of Michigan was created
in January 1805 and Detroit was chosen as its capitol. The early nineteenth century saw major
development of the city after an 1805 fire destroyed much of it. The city was rebuilt with wider streets,
and in 1807, Ste. Anne Street was widened and renamed Jefferson Avenue (City of Detroit 2007).

A Bureau of Land Management General Land Office (BLM GLO) plat from 1818 depicts the area of the
APE. The plat from 1818, of Township 1 South, Range 12, shows the area of the APE as made up of rural
areas and divisions with private claim numbers (BLM GLO 1818). These private claims were tracts of
land that had been awarded or granted to people prior to the official survey of the area and included what
were called ribbon farms. During the early settlement of Fort Pontchartrain, the King of France granted
narrow tracts of land that extended from the river to a few miles inland to use as farms for the new French
settlers (City of Detroit 2007). Also noted on the GLO map is Trombleys Creek, forming the eastern
border of a block of private claims, and running to the southeast in the general vicinity of the APE (BLM
GLO 1818). The creek, first named “Riviere du Grand Marais” by French explorers, was later known as
Trombley’s Creek, named after a French settler, then Connor Creek (City of Detroit 2007). The spelling
of the creek has varied throughout historical documentation. On current maps, it is spelled “Conners.”

A map of Wayne County from 1873 shows the city of Detroit as a dense urban area, with municipalities,
roads, and railroads radiating out from the central core (Walling 1873). The area of the APE shows the
private claims and a road matching the present-day orientation of Jefferson Avenue (Walling 1873).
Although other areas of the city were growing rapidly, the tracts of land in the Grand Marais developed at
a slower pace (City of Detroit 2007). However, in the late 1870s, property owners began digging drainage
ditches, which initiated the draining of the Grand Marais. In 1880, the Wayne County Drain Commission
authorized the drainage of the area surrounding the Fox Creek, east of the APE. This draining of the land
and the improvement of transportation in the area led to the development of subdivisions (City of Detroit
2007). This development is depicted on an 1894 map, which further shows the urbanization of the area,
including landowner plots, names, and industry (Brown 1894). The creek (spelled Connor’s Creek on this
map) is depicted as a meandering stream from the north to the Detroit River (Brown 1894).



An early topographic map, from 1905, depicts marshy areas and the ribbon farms along the Detroit River,
just east of the city of Detroit, which is depicted as a dense urban center (USGS 1905). By 1918, the
density along the riverfront shifted east, creating industry along the riverfront in the area of the APE, and
by 1923 and 1938, streets are named within the APE and the riverfront appears completely developed
(USGS 1918, Cram 1923, USGS 1938).

Sanborn maps from 1929 and 1949 provide detail of structures depicted within the APE. The portion of
the APE that presently lies between Clairpointe and Tennessee shows dwellings in this area of the APE in
1929, and dwellings and an industrial building in 1949 (Sanborn Map Company 1929a, 1949a). The
portion of the APE that overlaps parcels on the south side of Freud, between Conner and Navahoe, shows
dwellings and a filling station on both of these maps. On the north side of Freud, the APE overlaps
parcels that contained dwellings, shops, and a mission (the mission replaced a store on the corner of
Conner and Freud on the 1949 Sanborn) (Sanborn map company 1929b, 1929c, 1949b, 1949c). The
Sanborn maps also show water pipes within the streets of the APE. The 1929 map shows a 16-inch water
pipe within Freud Street and water pipes ranging from 6-inch to 24-inch within the north-south streets of
the APE (Sanborn map company 1929a, 1929b, 1929¢, 1949a, 1949b, 1949c¢).

Although no maps were obtained showing dates of sanitary sewer services for residents, research
indicated that sanitary sewers within the city of Detroit were available beginning in 1861, when Detroit
initiated a sewer-building project, and adding supplementary sewers as territory was annexed (Johnson
2010). The land that includes the Jefferson Chalmers neighborhood, where the APE is located, was
annexed to the city of Detroit relatively early, in 1907. It was then known then as the village of Fairview,
and its residents voted for annexation in order to receive a necessary sewer system, which the city of
Detroit could afford (Drawing Detroit 2015). The subdivision where the APE is located arose around
1920, due to the automotive plants of the Connor Creek Industrial Area (City of Detroit 2007). Extant
residential structures within the APE were built between 1917 and 1957 (City of Detroit 2022). Prior to
1940, the 1.5 million people that lived in the cities of Detroit, Highland Park, Hamtramck, and Grosse
Pointe disposed of waste into sewers emptying into various creeks (including Conners Creek) leading to
the Detroit River, and into sewers emptying into the Detroit River itself. By 1920, approximately 275
miles of public sewers had been constructed within the city of Detroit, and between 1920 and 1930,
another approximately 300 miles of public sewers were constructed (Johnson 2010).

Historical aerial photographs confirm the development of the APE and the surrounding areas. The earliest
aerial photograph available is a GigaPan made up of stitched-together individual photos from 1949. It
provides a panoramic view of Wayne County, including the city of Detroit. By the time the 1949 photos
were taken, the APE was completely filled with residential structures of the Jefferson Chalmers
neighborhood (Patterson 1949). Between 1951 and 1957, the only significant change within the APE was
between Clairpointe Street and Tennessee Street. Aerial photographs show the structures in this area
replaced by a large building within that time frame (NETR 1951, 1957). The larger structure is extant on
current maps, but not labeled. Research indicates this structure is the Freud Pumping Station, primarily a
storm pumping station (Camp Dresser and McKee [CDM] 2003). By 1983, Clairpointe Street was shifted



approximately one block to the west to its present location bordering Connor Creek (NETR 1983), and
later photographs show the declining density of structures within the APE and the surrounding
neighborhood (NETR 1999, 2002).



5.2 Archaeological Assessment

There are no previously recorded prehistoric period archaeological sites within or overlapping the APE.
The western boundary of the APE is adjacent to Conners Creek, and the Detroit River is approximately
0.75 miles (1.2 km) to the south of the southern boundary of the APE. Prior to Euroamerican settlement,
the land around the area of present-day Detroit was a poorly drained clay plain and would have been
dominated by wet meadows, forests, and prairies. But sandy drainages and beach ridges dissected the clay
plain, and these sandy ridges within the city have proven to contain prehistoric sites in the past (ASC
Group 2011). Research indicates that the sandy ridges or landforms discussed by ASC Group (2011) do
not exist within the APE. In addition, the APE is in a heavily developed and urban area, with
development of roadways and infrastructure, including subsurface utilities, dating from the early
twentieth century through today. Therefore, the potential for previously unidentified intact prehistoric
period archaeological resources to exist within the APE is assessed as low.

There are no historic period archacological sites within or overlapping the APE. Potentially significant
archaeological resources such as buried foundations, privies, and refuse deposits may be associated with
historical structures, particularly residential structures. In the nineteenth and early twentieth centuries, it
would have been common for residents to dispose of their garbage cither as sheet refuse, in a specific
location on the property, or within a privy pit. Privy deposits are often some of the most data-rich
archaeological features in the historic-period landscape. Artifacts in privy features are typically densely
deposited, deposits tend to be stratified, and privy shafts were often dug deeply enough that deposits may
survive intact despite surface disturbance. Such deposits can provide information regarding many aspects
of domestic life, including foodways, clothing, religious or ritual habits, sanitation, and household upkeep
or maintenance.

The residential structures depicted on the 1929 Sanborn maps were first constructed around 1920. Build
dates for non-extant structures were not available, but the earliest extant residential structure was built in
1917 (City of Detroit 2022). The city of Detroit had initiated a sewer-building program in 1861, adding
sewers to annexed territory. The Jefferson Chalmers neighborhood was annexed relatively early, in 1907,
and the subdivision arose around 1920. By that time, there were approximately 275 miles of sewer in the
city. Based on these circumstances, the residential structures with the APE depicted on the 1929 Sanborn
map likely had sewer service and did not have privies, and thus there is a low potential for intact
significant archaeological deposits that may be associated with shaft features like privies. Other types of
potential archaeological features in this area, such as foundations, would be unlikely to provide additional
significant information beyond what is found in historical documentation. Therefore, the parcels within
the APE containing former or extant structures are assessed as possessing low archaeological potential
(Figure 2). The portion of the APE that contains the Freud Pump Station is also assessed as possessing
low archaeological potential, due to the ground disturbance from the construction of the pump station in
the late 1950s (Figure 2).

The APE includes streets within its boundaries — Freud Street, Navahoe Street, Conner Street, and
Algonquin Street. These streets have been roadways since historic-period development began. Behaviors
and activities that could have created potentially significant archacological signatures are unlikely to have



occurred within such roadways. Therefore, the potential for most types of significant, intact historic-
period archaeological resources (such as building foundations, privies, or refuse deposits) within road
rights of way is assessed as low (Figure 2).
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6.0 RECOMMENDATIONS

Research indicates that one archaeological study has been previously conducted within the APE. No
prehistoric-period archaeological sites have been recorded within the APE. The potential for intact
prehistoric-period archacological resources within the APE is assessed as low due to the APE’s historical
setting of a swampy plain and disturbance from early urban construction.

No historic-period archaeological sites have been recorded within the APE. Given the chronology of
development in the area between annexation and the development of residential and commercial
structures, the potential for intact historic-period archaeological resources within the APE is assessed as
low. 106 Group recommends no further work for the Project as planned.
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Freud Pump Station Improvement Project
Above-Ground Resources Literature Review

MANAGEMENT SUMMARY

During March and April 2022, 106 Group conducted an above-ground historic resources literature review
for the Freud Pump Station Improvement Project (Project) located in Detroit, Wayne County, Michigan.
The proposed Project includes below-ground installation of a 2,000 linear foot, 36-inch force main on
Navahoe Street, from Jefferson Avenue East to Freud Street; construction of a new shaft maintenance
building on Freud Street; realignment of Freud Street to accommodate the shaft maintenance building;
and improvements to the existing Freud Pump Station building located at 12300 Freud Street. The
Project, proposed by Arcadis of Michigan, is seeking a low interest loan through the Clean Water State
Revolving Fund (SRF)—federal funds administrated by the Michigan Department of Environment, Great
Lakes, and Energy—and, therefore, must comply with Section 106 of the National Historic Preservation
Act of 1966, as amended, as well as applicable state mandates governing above-ground historic resources.

An appropriate Area of Potential Effects (APE) for above-ground resources accounts for any physical,
auditory, visual, or sociocultural (i.e., land use, traffic patterns, public access) impacts to historic
properties. Potential effects of this Project include permanent physical, visual, auditory, and sociocultural
effects, as well as temporary visual, auditory, and sociocultural effects during construction. Based on the
current Project plans, the recommended above-ground resources APE includes first-tier standing
structures adjacent to the force main and existing Freud Pump Station building, as well as second-tier
standing structures surrounding the new shaft maintenance building. The recommended above-ground
resources APE includes approximately 20.7 acres (8.4 hectares [ha]). The literature review consisted of a
review of documentation of previously identified above-ground resources within the above-ground
resources APE and of surveys previously conducted within the above-ground resources APE, as well as
desktop analysis to identify above-ground resources within the APE that are 40 years of age or older and,
therefore, meet the criteria for survey according to the Michigan Above-Ground Survey Manual.' Due to
schedule constraints faced by the client, the literature review was conducted before data was received
from the Michigan State Historic Preservation Office (SHPO). Data obtained in 2021 as part of the above-
ground resources literature review for the Connors Creek Sewer System Rehabilitation Project conducted
by 106 Group was used to inform this literature review, due to the geographical proximity of the two
projects’ APEs.? The results of the literature review based on the 2021 data will be compared to the 2022
data and updated, as necessary, once it is received. Erin Que, M.A., served as principal investigator for
architectural history.

There are no previously identified above-ground resources within the APE, and no above-ground resource
surveys have been previously conducted within the APE. 106 Group identified 39 individual properties
within the APE that are 40 years of age or older and may meet the criteria for survey. Consultation with
SHPO is recommended to determine if a reconnaissance survey is recommended in order to comply with
Section 106.

! Katie Kolokithas and Diane Tuinstra, Michigan Above-Ground Survey Manual (Lansing, MI: Michigan State
Historic Preservation Office, 2018), 6.

2 Jason Rufledst, Erin Que, and Madeleine Bray, Cultural Resources Literature Review and Archaeological Assessment
for the Connors Creek Sewer System Rehabilitation Project (St. Paul, MN: 106 Group, 2021).
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Freud Pump Station Improvement Project
Above-Ground Resources Literature Review

1.0 INTRODUCTION

During March and April 2022, 106 Group conducted an above-ground historic resources literature review
for the Freud Pump Station Improvement Project (Project) located in Detroit, Wayne County, Michigan.
The proposed Project includes below-ground installation of a 2,000 linear foot, 36-inch force main on
Navahoe Street, from Jefferson Avenue East to Freud Street, construction of a new shaft maintenance
building on Freud Street, realignment of Freud Street to accommodate the shaft maintenance building,
and improvements to the existing Freud Pump Station building located at 12300 Freud Street. The
Project, proposed by Arcadis of Michigan, is seeking a low interest loan through the Clean Water State
Revolving Fund (SRF)—federal funds administrated by the Michigan Department of Environment, Great
Lakes, and Energy—and, therefore, must comply with Section 106 of the National Historic Preservation
Act of 1966, as amended, as well as applicable state mandates governing above-ground historic resources.

The Project is located in the Jefferson Chalmers neighborhood, Detroit, Wayne County, Michigan. An
appropriate Area of Potential Effects (APE) for above-ground resources accounts for any physical,
auditory, visual, or sociocultural (i.e., land use, traffic patterns, public access) impacts to historic
properties. Potential effects of this Project include permanent physical, visual, auditory, and sociocultural
effects, as well as temporary visual, auditory, and sociocultural effects during construction. Based on the
current Project plans, the recommended above-ground resources APE includes first-tier standing
structures adjacent to the force main and existing Freud Pump Station building, as well as second-tier
standing structures surrounding the new shaft maintenance building. The recommended above-ground
resources APE includes approximately 20.7 acres (8.4 hectares [ha]). The literature review consisted of a
review of documentation of previously identified above-ground resources within the above-ground
resources APE and of surveys previously conducted within the above-ground resources APE, as well as
desktop analysis to identify above-ground resources within the APE that are 40 years of age or older and,
therefore, meet the criteria for survey according to the Michigan Above-Ground Survey Manual.? Due to
schedule constraints faced by the client, the literature review was conducted before data was received
from SHPO. Data obtained in 2021 as part of the above-ground resources literature review for the
Connors Creek Sewer System Rehabilitation Project conducted by 106 Group was used, due to the
geographical proximity of the two projects’ APEs.* The results of the literature review based on the 2021
data will be compared to the 2022 data and updated, as necessary, once it is received.

The following report describes project methodology, previous investigations, results, and
recommendations for the Freud Pump Station Improvement Project. A list of Project personnel can be
found in the Appendix.

3 Kolokithas and Tuinstra, Michigan Above-Ground Survey Manual, 6.
4 Rufledt, Que, and Bray, Cultural Resources Literature Review and Archaeological Assessment for the Connors
Creek Sewer System Rehabilitation Project.
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Freud Pump Station Improvement Project
Above-Ground Resources Literature Review

2.0 METHODS
2.1 Objectives

The primary objective of the above-ground resources literature review was to identify whether there are
any previously documented above-ground resources within the APE, to identify whether any portion of
the APE may have been previously surveyed, and determine whether or not there are properties located
within the APE that are eligible for reconnaissance-level survey according to the criteria established in the
Michigan Above-Ground Survey Manual.® The results of this investigation will aid in determining what, if
any, additional above-ground resource studies may need to be completed to comply with federal and state
law. All work was conducted in accordance with The Secretary of the Interior’s Standards and

Guidelines for Archeology and Historic Preservation and the Michigan Above-Ground Survey Manual.®

2.2 Area of Potential Effects

An appropriate APE for above-ground resources accounts for any physical, auditory, visual, or
sociocultural (i.e., land use, traffic patterns, public access) impacts to historic properties. The proposed
Project includes four primary undertakings: below-ground installation of a 2,000 linear foot, 36 force
main beneath Navahoe Street, Freud Street, and East Jefferson Avenue; construction of a new isolation
shaft maintenance building (approximately 34 feet tall, 86 feet long, and 49 feet wide) with an associated
courtyard (approximately 16 feet tall, 86 feet long, and 71 feet wide) on Freud Street, between Conner
Street and Navahoe Street; the realignment of Freud Street around the north side of the new building; and
improvements to the existing Freud Pump Station building located at 12300 Freud Street, including the
addition of a 49-foot-tall enclosed stair tower on the north elevation (width and length not currently
known) and the replacement of existing fencing. Potential effects of this Project include permanent
physical, visual, auditory, and sociocultural effects due to the demolition of existing buildings, the
construction of a new shaft maintenance building; potential noise effects related to the new building’s
regular operation; and the alteration of traffic patterns. The Project will also include temporary visual,
auditory, and sociocultural effects during construction. Based on the current Project plans, the above-
ground resources APE includes a 50-foot buffer around the location of the proposed force main
installation to account for any adjacent properties that may have visibility of the Project during
construction. The APE also includes first-tier standing structures surrounding the existing Freud Pump
Station building, as well as a 50-foot buffer on its west side to account for any potential alterations to, or
disruptions to traffic flow on, Clairpointe Avenue during construction, which are not currently
anticipated. While the enclosed stair tower is taller than the 37-foot-tall Freud Pump Station building, its
addition onto an existing building is not expected to generate additional visual effects that impact
properties beyond the first-tier standing structures already included in the APE. The APE also includes
first-tier standing structures surrounding the location of the new isolation shaft maintenance building to
account for adjacent properties that may be impacted by the potential auditory, visual, and sociocultural

5 Kolokithas and Tuinstra, Michigan Above-Ground Survey Manual.

¢ Kolokithas and Tuinstra, Michigan Above-Ground Survey Manual, National Park Service, “Secretary of the Interior’s
Standards and Guidelines for Archeology and Historic Preservation,” Federal Register 48, no. 190 (1983):44716-
44740.
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Freud Pump Station Improvement Project
Above-Ground Resources Literature Review

effects of the Project. A second-tier structure located at 650-652 Conner Street is included because it is
taller than the first-tier structure located directly to the north and will therefore have visibility of the
proposed isolation shaft maintenance building. The east side of Navahoe Street within 340 feet of the
Project area has no standing structures. However, effects beyond this distance are not anticipated;
therefore, the first-tier standing structure at 630 Navahoe Street is not included in the APE.

2.3 Background Research

On March 25, 2022, data pertaining to previously inventoried above-ground resources and surveys
previously conducted within the above-ground resources APE was requested from the SHPO. Due to
schedule constraints faced by the client, the literature review was conducted before data was received
from SHPO. Data obtained in 2021 as part of the above-ground resources literature review for Connors
Creek Sewer System Rehabilitation Project conducted by 106 Group was used, due to the geographical
proximity of the APEs for both projects.” The results of the literature review based on the 2021 data will
be compared to the 2022 data and updated, as necessary, once it is received.

7 Rufledt, Que, and Bray, Cultural Resources Literature Review and Archaeological Assessment for the Connors
Creek Sewer System Rehabilitation Project.
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Freud Pump Station Improvement Project
Above-Ground Resources Literature Review

3.0 LITERATURE REVIEW

3.1 Previous Studies

Research indicates that no previous above-ground resources surveys have been conducted within the
above-ground resources APE.

3.2 Previously Inventoried Resources

Research indicates that there are no previously inventoried above-ground resources within the above-
ground resources APE.

3.3 Resources 40 Years of Age or Older

According to the Michigan Above-Ground Survey Manual, properties 40 years of age or older are eligible
for survey and evaluation to determine their potential eligibility for inclusion in the National Register of
Historic Places (NRHP).® Based on a review of available parcel data and additional desktop research, 106
Group identified 39 individual above-ground resources within the APE that are 40 years of age or older
and are, therefore, may meet the criteria for reconnaissance-level survey (see Figures 1 and 2 and Table
1). While Table 1 includes only 38 entries, the parcel identified as number 8 contains two above-ground
resources with individual addresses (722 and 728 Conner Street).

Table 1. Above-Ground Resources 40 Years of Age or Older

Map ID Address Build Year  Parcel Number
1 669 Tennessee Street | ca. 1957° 21045878-87
(12300 Freud Street)

2 694 Tennessee Street | 1915 21045755

3 640 Tennessee Street | 1920 21045745

4 721 Conner Street 1921 21046483

5 713 Conner Street 1917 21046484

6 693 Conner Street 1925 21046487

7 667 Conner Street 1923 21046492

8 722/728 Conner Street | Ca. 195110 | 21046009-11

8 Kolokithas and Tuinstra, Michigan Above-Ground Survey Manual, 6.

9 The build year for this property was not listed in data obtained from the City of Detroit Office of the Assessor. The
date of construction was estimated using historic aerial photographs. Nationwide Environmental Title Research, LLC,
“Historic Aerials,” NETR Online, April 6, 2022, https://www.historicaerials.com/viewer.

19 The build year for this property was not listed in data obtained from the City of Detroit Office of the Assessor. The
date of construction was estimated using historic aerial photographs. Nationwide Environmental Title Research, LLC,
“Historic Aerials,” NETR Online, April 6, 2022, https://www.historicaerials.com/viewer.
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Freud Pump Station Improvement Project
Above-Ground Resources Literature Review

Map ID Address Build Year  Parcel Number
9 700 Conner Street 1952 21046006
10 678 Conner Street 1920 21046002
11 650 Conner Street 1917 21045997
12 733 Navahoe Street 1922 21046698
13 717 Navahoe Street 1922 21046700
14 651 Navahoe Street 1921 21046710
15 732 Navahoe Street 1922 21046610
16 716 Navahoe Street 1917 21046608
17 713 Algonquin Street 1922 21047189
18 705 Algonquin Street 1923 21047190
19 695 Algonquin Street 1922 21047191
20 689 Algonquin Street 1919 21047192
21 704 Algonquin Street 1922 21046813
22 694 Algonquin Street 1919 21046812
23 686 Algonquin Street 1919 21046811
24 752 Navahoe Street 1923 21046613
25 767 Navahoe Street 1924 21046693
26 795 Navahoe Street 1922 21046689
27 822 Navahoe Street 1974 21046623-4
28 836 Navahoe Street 1918 21046625
29 844 Navahoe Street 1920 21046626
30 892 Navahoe Street 1924 21046633
31 935 Navahoe Street 1916 21046669
32 954 Navahoe Street 1920 21046641-2
33 968 Navahoe Street 1923 21046644
34 976 Navahoe Street 1917 21046645
35 982 Navahoe Street 1917 21046646
36 990 Navahoe Street 1917 21046647
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Map ID Address Build Year  Parcel Number
37 977 Navahoe Street 1923 21046663
38 1024 Navahoe Street 1916 21046652
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4.0 RESULTS AND RECOMMENDATIONS

Research indicates that no previous above-ground resources surveys have been conducted within the
above-ground resources APE for this Project. Likewise, no previously inventoried properties were
identified within the above-ground resources APE during the literature review. Desktop analysis
identified 39 individual properties within the APE that are 40 years of age or older and, may meet the
criteria for reconnaissance survey (see Figures 1 and 2 and Table 1). As the Project undertaking involves
potentially permanent physical, visual, auditory, and sociocultural effects to properties within the APE,
Consultation with SHPO is recommended to determine if a reconnaissance survey is recommended in
order to comply with Section 106.
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EXECUTIVE SUMMARY

A physical Condition Assessment was completed by the Arcadis team at the Conner Creek and
Freud Pump Stations on August 22nd and 23rd, 2017. The assessment focused on the existing
facilities and assets at each pump station, including but not limited to the structures and
architectural elements, storm water and sanitary pumping systems, bridge cranes, and electrical
and HVAC systems. Design professionals included an architect, and structural, process
mechanical, HVAC/plumbing, and electrical/instrumentation and control engineers.

In addition, we were accompanied in the field by Mr. Tom Hall, Maintenance Foreman for
GLWA. Mr. Hall provided very valuable input and background that were useful in developing this
Condition Assessment Report.

The field observations and reported content presented herein are representative of our
professional assessment of the existing facilities. This information will be useful to our team as
we develop and recommend suggested improvements to be included in the scope of this design
project for upgrades to both pump stations. Design alternatives and final recommendations will
be presented under separate cover, and represented as the Basis of Design Report.

arcadis.com
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Architectural Condition Assessment — Freud and Conner Creek Pump Stations

The Conner Creek Pump Station consists of three main structures and seven ancillary structures. The three

main structures consist of the Storm Water Pump Station (Main Building), Primary Switchgear Building, and

Sanitary Pump Station. The seven ancillary structures include the Transformer Containment Pad, Regulator
Chamber, Generator and Diesel Fuel Storage Pad, Gate Structure and Raised Stop Log Structure, Transfer
Switch Electrical Enclosure, Surge Tank, and Backwater Gate Structure.

The Freud Pump Station consists of one main building which houses both the storm water and sanitary pumps,
as well three ancillary structures. The three ancillary structures include the Transformer Containment Pad,
Generator and Diesel Fuel Storage Tank Pad and Perimeter Wall, and East Site Retaining Wall.

The buildings on the Conner Creek site are generally in fair condition. These buildings received maintenance
repairs over the years including some significant improvements in 2016. The building at the Freud Pump
Station is generally in fair condition. A description of the architectural deficiencies associated with each
building is provided below.

Conner Creek Sanitary and Storm Water Pump Station

The Storm Pump Station was constructed around 1928 and is structurally sound, but there are some current
cosmetic issues as well as the potential for damage to the finishes and structure in the future. The structure is
a circular building comprised of a stone block base, masonry brick upper walls, copper gutter and downspouts,
a sloped roof with asphalt shingles, and clerestory windows. The existing copper downspouts come down from
the roof gutters, through the top of the exterior masonry walls, and down the inside face of the exterior walls.
There has been significant water infiltration through the exterior walls over the years, most likely a result of the
deteriorating roof (which was replaced in 2016) but also because of the downspouts penetrating the exterior
masonry wall. As part of the recent improvements, the roof was completely replaced, the exterior masonry
brick was tucked, pointed, or replaced, but the original copper gutters and downspouts were preserved. It is
our understanding that the recent improvements have reduced water infiltration but not completely halted it,
particularly at one downspout at the southwest corner of the building. A summary of observations and
assessments follow below.

The Sanitary Pump Station (rectangular building between Jefferson Avenue and Storm Water Pump Station) is
comprised of masonry brick walls, a flat membrane roof, and glass block fenestration.

Arcadis was unable to locate the buildings at Conner Creek on the National Register of Historic Buildings. If the
owner is aware of any of these buildings being on the National Registry, this would place restrictions on what

can be done with replacement of windows and other building elements.
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Exterior Walls — exterior side

The masonry brick on the exterior face of the exterior walls was repaired, tucked, and pointed in 2016.
Visually, the replaced mortar is noticeable as a different color from the original. For bidding purposes, it
may be desirable to include 20% of wall area for tucking, pointing, or repair work for any mortar the
contractor may find that was not adequately addressed during the previous work. This can be handled
as part of the base bid or an allowance. There remains staining of the brick in certain areas from roof
drainage through the gutters and downspouts. GLWA staff informed us during our site assessment that
leakage is still occurring from the gutters and downspouts which may lead to future damage of
masonry. Arcadis observed evidence of water traveling down the inside face of the exterior wall in at
least one location as well as evidence on the floor of water infiltration (see photo below in sections
“Exterior Walls — interior side” and “Floors”).

One possible option to reduce the potential for future damage to the exterior walls is to remove the
existing interior downspouts altogether, infill the wall penetrations, and install new exterior downspouts.
If this option is not desirable, it is recommended to more thoroughly evaluate each downspout
penetration of the exterior wall to determine if there are gaps through which water is getting inside the
building.

Exterior Walls — interior side

Overall, the glazed masonry on the interior side of the exterior walls is in good condition. However,
some areas have water damage requiring surface cleaning at a minimum. It is possible that there is still
leakage occurring from the gutters and downspouts which may lead to future damage of exterior and
interior masonry.

e o P O o e
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Floors
Overall, the quarry tile is in good condition. However, some areas have water damage requiring surface
cleaning. As described in the paragraphs above and as can be seen in the photos of the wall and floor,
it appears there is still leakage occurring from the downspouts where they penetrate the exterior wall
and run down the inside face of the exterior wall, which may lead to future damage to the tile if not
corrected.

Roof

The roof of the Storm Pump Station was replaced in 2016. It appears to be in good condition. The
original existing copper gutters and downspouts were preserved in place. GLWA staff informed Arcadis
that there is still some leaking into the building, but this may be a result of the downspouts penetrating
the exterior wall as opposed to problems with the roof itself.

A consideration for roof replacement in the future is standing seam metal, which comes at greater initial
cost when compared to asphalt shingles, but has a significantly longer useful life span with less
maintenance — reduced lifecycle cost.
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The roof of the Sanitary Pump Station (photos below) appears to be in reasonably good condition with
minimal water ponding. There was some evidence on the interior of the building at the roof connecting
the Storm Pump Station to the Sanitary Pump Station of water infiltration and it may be desirable to
inspect flashing at this location.

Gutters and Downspouts

Copper gutters and downspouts appear to be sound and in good condition, but based on information
provided by GLWA staff and visual observations during our site assessment, there appear to be leaks
from the downspouts on the inside of the building and possibly into the wall cavity itself.

It is advisable to examine the back of the gutters to determine if leaks are occurring between the back
of the gutters and the exterior face of the exterior walls. Additionally, there are options for lining original
gutters with an EPDM membrane to further reduce water infiltration.

As part of current improvements, it may be desirable to perform a more thorough review of each
downspout where they connect to the gutters, where they penetrate the exterior wall, and their entire
length down the exterior wall, as well as the entire circumference of the gutters to determine if there are
specific locations that may still have leaks.
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Doors

Personnel doors and frames appear to be in good condition. The overhead door and frame at the south
of the storm pump structure (circular building) are in a state of deterioration and it may be desirable to
replace the door, door frame, and weatherstripping. If replacing the door, insulated door is
recommended.

The overhead door and frame at the east side of the Sanitary Pump Station appears to be in good
condition — see below.
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Windows

The window frames appear to be original and are in reasonably good condition, with rusting in some
places. The glass was replaced at some point with plexiglass. It may be desirable to replace the
window frames with new fiber reinforced plastic (FRP) or other rust proof material. However, this may
be cost prohibitive. Arcadis was unable to locate the buildings at Conner Creek on the National
Register of Historic Buildings. If the owner is aware of any of these buildings being on the National

Registry, this would place restrictions on what can be done with replacement of windows and other
building elements.
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Toilet Room

The toilet room fixtures are in fair condition. It may be desirable to replace these as part of the current
work and update them to comply with current ADA requirements. However, it may be noted that the
existing toilet room is only accessible by traveling down a flight of stairs. Nevertheless, if the toilet room
will receive new fixtures, the new fixtures and toilet room layout will be required to comply with current
accessibility requirements.
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Elevator — personnel
The existing personnel elevator is not functioning properly and requires replacement. A new elevator
will be selected as part of the design and specifications of this work.
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Conner Creek: Primary Switchgear Building
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The Primary Switchgear Building was constructed around 1928 and is structurally sound and overall good
visual appearance on both the exterior and interior. The structure is comprised of a stone block base, masonry
brick upper walls, interior downspouts, and a flat membrane roof. A summary of observations and

assessments follow below.

Exterior Walls — exterior side

The masonry brick on the exterior face of the exterior walls is in good condition and does not require
repairs or replacement at this time unless minor tucking, pointing, or patching is desired. At this time,
the mortar is in reasonably good condition and tucking, pointing, or patching would be for cosmetic
reasons only. For bidding purposes, it is recommended to include 20% of wall area for tucking, pointing,
or repair work. This can be handled as part of the base bid or an allowance.
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Exterior Walls — interior side

Overall, the glazed masonry on the interior side of the exterior walls is in good condition and does not
require major repairs or replacement at this time unless minor patching or replacement of masonry with
minor cosmetic damage is desired.

Floors
Overall, the quarry tile in this building is in good condition and does not require repairs at this time.
Cleaning and polishing may be desirable.
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Roof
The roof of this building is a flat membrane system and appears to be in reasonably good condition.
There do not appear to be leakage problems at this time.

Downspouts

This building has interior roof downspouts which still function without leakage problems. Additionally,
there are overflow scuppers that provide a code compliant method for observing if roof downspouts
become blocked.
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Doors

Newer steel personnel doors and frames (top row) appear to be in good condition with some rust on
hinges. It may be desirable to replace the remaining original doors and door frames (bottom row below)
which are in fair to poor condition. If replacing doors, insulated FRP doors and door frames are
recommended, as is recessing the doors toward the interior of the exterior wall as much as feasible.
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Windows

The upper portion of the windows is original and in fair condition, with rusting in some places. The lower
portion of the windows and frames were removed and replaced with glass block. It may be desirable to
remove the upper portion and replace with insulated FRP or other rust proof or rust resistant material.
Arcadis was unable to locate the buildings at Conner Creek on the National Register of Historic
Buildings. If the owner is aware of any of these buildings being on the National Registry, this would
place restrictions on what can be done with replacement of windows and other building elements.
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Toilet Room

The toilet room fixtures are in fair condition. It may be desirable to replace the fixtures as part of the
current work and update them to comply with current ADA requirements. However, it may be noted that
there is currently no accessible entry into this building. Nevertheless, if the toilet room will receive new

fixtures, the new fixtures and toilet room layout will be required to comply with current accessibility
requirements.
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Freud Pump Station

The Freud Pump Station was constructed in 1955 and is structurally sound (see structural), but is in need of
some window and finish replacements. A summary of observations and assessments follow below.

Exterior Walls — exterior side

The exterior masonry brick is in good condition from the main floor level and above. Below the main
floor level, there is, in certain areas, efflorescence in addition to deteriorating concrete and rusting
metal (see photos). Cleaning, tucking, pointing repair work of masonry as well as cleaning and
repairs/replacement of concrete and/or metal support work is needed. At this time, the mortar issues
are mostly cosmetic but in some areas, tucking, pointing and repairs are warranted or they may
become structural concerns in the future. For bidding purposes, it is recommended to include 20% of
wall area for tucking, pointing, or repair work. This can be handled as part of the base bid or an
allowance.
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Exterior Walls — interior side
Overall, the glazed masonry on the interior side of the exterior walls is in good condition. It does not
appear that repair or replacement are required at this time.
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Floors

In most of the building areas, the quarry tile is in good condition. However, certain areas have
significant damage or have detached completely from the subfloor and require replacement. This is
particularly the case in the loading dock area as well as on the exterior of the North part of the building.
GLWA staff requested alternate floor options for the loading area that do not involve tile and that will
better withstand the loads and frequent movement in this area. Metal tracks were suggested for moving
the heavy equipment from the crane drop off to the exterior dock and vice versa. Arcadis recommends
additional investigation into equipment that can better move the pumps into and out of the facility. The
existing floor finish (quarry tile) can be removed and replaced with new tile or terrazzo flooring and the
metal tracks can be installed. However, Arcadis believes that if it is the intent to continue to use the
existing skid in the future to move the pumps, any new flooring will eventually be damaged, regardless
of metal tracks. We can help investigate options such as air pallets which utilize compressed air. For
the exterior of the North part of the building, we recommend removal of the existing tile, grinding and
sealing of the existing concrete beneath the tile, but no replacement tile unless some new floor finish is
desired by the owner. It should also be noted that the current stairway up to the loading dock is not
code compliant and must be replaced in its entirety. If accessibility is warranted for the facility, a ramp
can be designed along with the new stair.
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Roof

No leakage problems were observed on the interior or exterior of this building. Minimal standing water.
The roof appears to be in reasonably good condition. GLWA staff mentioned that there was some roof
repair work above stormwater motor #5 due to leakage (approximate location identified with red oval
below).
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Roof drains
No leakage problems were observed on the interior or exterior of this building. The roof drains appear
to be adequately removing water from the roofs.
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Doors

Personnel doors and frames appear to be in good condition. If door replacement is desired by the
owners as part of this work, insulated FRP (fiber reinforced plastic) or insulated metal doors are
recommended.

The exterior overhead door and personnel door and window assembly (second row, left) has been
modified over the years. It may be desirable by the owner for Arcadis to propose a redesign of this
entryway, replacing both doors and the windows to provide a more functional configuration for current
use.
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Windows

The window frames appear to be original and are in reasonably good condition. The glass was replaced
with an opaque, flexible material to deal with a problem of vandals attempting to break the glass. It is
our understanding that the owners would like to replace the opaque material with something
transparent (clear glass) or translucent (frosted glass) to permit daylight to enter the facility. The
material selected will be resistant to vandalism. If the owners desire operable windows in certain
locations, those window frames will require replacement.
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Toilet Room

The toilet room fixtures are in fair condition. It may be desirable to replace these as part of the current
work and update them to comply with current ADA (accessibility) requirements. However, it may be
noted that the existing toilet room is only accessible by traveling up a flight of stairs to the main building
entry (no accessible entry exists). Nevertheless, if the toilet room will receive new fixtures, the new
fixtures and toilet room layout will be required to comply with current accessibility requirements,
particularly if an accessible ramp to get to the main floor level will be provided as part of this work.
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Elevator — personnel
The existing personnel elevator is not functioning properly and requires replacement at this time. A new

elevator will be selected as part of the design and specifications of this work.
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Mechanical Condition Assessment — Freud and Conner Creek Pump Stations

The Conner Creek Pump Station consists of three main structures and seven ancillary structures. The three
main structures consist of the Storm Water Pump Station (Main Building), Primary Switchgear Building, and

Sanitary Pump Station. The seven ancillary structures include the Transformer Containment Pad, Regulator
Chamber, Generator and Diesel Fuel Storage Pad, Gate Structure and Raised Stop Log Structure, Transfer
Switch Electrical Enclosure, Surge Tank, and Backwater Gate Structure.

The Freud Pump Station consists of one main building which houses both the storm water and sanitary pumps,
as well three ancillary structures. The three ancillary structures include the Transformer Containment Pad,
Generator and Diesel Fuel Storage Tank Pad and Perimeter Wall, and East Site Retaining Wall.

A description of the mechanical equipment deficiencies associated with each building is provided below.

Conner Creek: Sanitary and Storm Water Pump Station

Sanitary Pumps

There are four sanitary pumps which are used to convey dry weather flow. These have experienced
maintenance issues due to excessive wear and vibration believed to be caused by poor hydraulic conditions in
the wet well. One of the pumps had been physically removed and was out of service at the time of the
assessment. The general condition of the pumps is good, likely due to being rebuilt on a regular basis. The
capacity of the pumps is questionable, as all four pumps are run on a regular basis to convey flow, leaving no
standby pump or redundancy.
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Sanitary Suction Knife Gates

The sanitary suction knife gates are in good condition and are manually operated to isolate each of the four
sanitary pumps from the wet well.
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Sanitary Pump Station and Storm Water Pump Station Sump Pumps

There are two sump pumps in the northwest corner of the Sanitary Pump Station. The sump is the same depth
as the sanitary wet well allowing the pumps to be used to dewater the wet well. The two sump pumps below
the Boiler Room in the Storm Water Pump Station are used to dewater the storm water wet well. These
submersible pumps are located on guide rails for lifting and maintenance. All four submersible sump pumps
were not accessible but appeared to be in good condition. The ancillary piping and float switch controls appear
to be in good condition.
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Storm Pumps

The storm pumps are of original construction to the pumping station, installed in phases as capacity was
needed over the years, and are in good condition externally. The concrete supports and ancillary piping
systems are in good condition as well. Operational issues include problems with priming the pumps to put
them in operation, which is addressed in the section on the Vacuum Priming Systems, and an inadequate seal
water supply, which is pooled on top of the pumps and drawn into the pump case. Seal water is in short supply
when several pumps are running.
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Vacuum Priming Systems

The Vacuum Priming Systems are present as a stand-alone system for each of the storm pumps to fill the
pump volutes with water, so that the pumps can be primed to start pumping during wet weather. Once the
pumps are primed, they will continue in operation without the priming system running until they are shut down
and the pump volute drains back to the wet well. These systems have been problematic and unreliable in the
past, although the components and instrumentation appear to be in good condition. The vacuum priming
systems are very complex, as they rely on multiple instruments and actuated valves to achieve the proper
sequence in filling the pump volute. Any component failure or vacuum leak will leave the associated pump
inoperable.
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Conner Storage Gates at Backwater Gate Structure

The Conner Storage Gates provide an outlet from the Conner Creek Sewer to the Conner Creek Open
Channel. These were installed in 2002 and all nine appear to be in good condition with minimal corrosion, and
appear fully operational. One item to note is that several of the motor/control enclosures were tagged with blue
tape and marked “Needs 5 kW kit". Damage was also noted on the flexible electrical conduit for one of the
actuators.

H ORDER No.
{f spec.

Mechanical Page 6 of 22



Storm Water Discharge Chamber Gates

As part of the 2016 Emergency Improvements, the priming weir crest in the storm water discharge channel
was increased to EL 82.0 and two 30-inch diameter flow through pipes were added through the concrete weir.
30-inch control gates with electric actuators (extension stems labeled No. 2 and 3) were installed. Gates are
used to control build-up of debris in the channel. As part of project, a new access hatch was added over the
weir.

7-Foot Sluice Gate Between Forebay and Storm Water Outfall

This gate controls bi-directional flow between Conner Sewer forebay and the storm water outfall. As part of the
2016 Emergency Procurement Improvements, the actuator was modified to accept control and send feedback
position to System Control Center.
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Sanitary Sluice Gates

Sanitary Sluice Gates are located in drop shaft manholes located on the east and west side of the sanitary wet
well. These gates provide isolation for the wet well along with a third gate connecting the sanitary wet well and
the storm wet well. The gates themselves are inaccessible at the bottom of the structures, although the gate
operators and actuators are above grade and appear operational.

Sanitary Sluice Gates are located in drop shaft manholes where coarse basket screens prevent large debris
from entering the sanitary wet well. There is concern about screen blinding since the coarse basket screens
are manually removed and cleaned. To address this and other concerns, the gate separating the sanitary and
storm water wet wells is normally open. A previous evaluation noted that the drop at the sluice gate chambers
results in entrained air which causes poor hydraulic conditions at the sanitary pumps.
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Storm Water Wet Well Sluice Gates

The two Storm Water Wet Well Sluice Gates are located at either end of the storm wet well with the actuators
at the pump floor level in the station. The gates themselves are inaccessible below the floor level in the wet
well. The gate operators and electric actuators appear operational. The south end sluice gate is 60-inches
wide and 84-inches tall. The north end sluice gate is 60-inches wide and 60-inches tall. Although these gates
can be closed to isolate the wet well, there are no provisions to isolate the wet well from the two 14-foot
diameter East and West Jefferson Relief Sewers.
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Regulator Chamber Gates

The Regulator Chamber Gates are fabricated stainless steel and are in good condition. The steel support
assemblies and pedestal supports show rust on less than 10% of the surface and are in good condition. The
gear operators and actuators are in good condition and show no corrosion. One item to note is that the grout
under the steel supports appears that it was placed “dry” and has cracked and pieces are missing, although
there appears to be nuts on the anchor bolts to provide support below the gate operators. This is mostly
aesthetic, but may be allowing water to get to the anchor bolts.
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Elevator

The elevator is likely original to the pumping station and is in poor condition. The elevator electrical and
controls components are mounted on an open rack exposed and the elevator has experienced reliability issues
in the past. The elevator has been in use beyond its expected useful life.
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Air Compressor

The Air Compressor was installed in 2004 and is in good condition with only minor corrosion around the
mounting feet on the concrete pad.

Cranes

The crane in the sanitary pumping station consist of a 10-ton capacity bridge crane, and is likely original to the
station, being built in the 1950’s. It is in good condition and is functional, although one of the buttons on the
pendant control is tagged as “caution button sticks”.

The crane in the Storm Water Pumping Station consists of a 20-ton capacity circular bridge crane, and is
original to the station in the 1920’s. The motors and electrical controls have been more recently replaced,
although it is not known when. The crane was operated by one of the GLWA staff during our visit and is
functional.
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Freud Pump Station: Sanitary and Storm Water Pump Station

Sanitary Pumps

The two sanitary pumps are located at the lowest level in the station and handle the dry weather sanitary flow.
These pumps were originally dewatering pumps for intermittent use but were repurposed for full time use as
sanitary pumps and may not be operating within the original design range. The pumps are removed for
rebuilding/replacement periodically and are switched with spares that are kept on hand at the station. The
condition of the pumps is good with minor corrosion of some of the hardware and the steel supports.

1

Storm Pumps

The eight Storm Pumps are original to the station that was built in 1954. The pumps are in fair condition but all
have multiple layers of paint, which is peeling over a large portion of the pumps with corrosion covering large
portions due to moisture at the lower level in the station. The concrete support piers show various levels of
cracking from very minor hairline cracks to major cracks on a couple of the piers, although no pieces of
concrete are missing. The discharge piping for the pumps is also showing a significant amount of corrosion.
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Sump Pumps

The Sump Pumps consist of two submersible pumps installed in a pit at the lowest level of the station and a
third submersible pump, which is sitting on the floor adjacent to the sump. The two pumps in the pit are
inaccessible. All the pumps are in service and functioning. The piping for pumps #1 and #2 show corrosion on
the steel piping, and some piping has been replaced with PVC piping. Pump #3 appears to have been added
later than the others and is piped with PVC piping. There is also an open electrical box for the pump controls
that needs a cover.
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Seal Water System

The Seal Water System consists of a break tank and fill valve assembly, which is located on an intermediate
level between the motor floor and the pump level. This is in good condition with minimal corrosion and no
issues were identified.
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Sanitary Pump Influent Gates

The two Sanitary Pump Influent Gates are located below the sanitary pumps and are a knife gate style valve.
These have a significant amount of corrosion and one of the operator supports is delaminating due to the
corrosion. The electric actuator for gate #10 has been removed and a handwheel has been installed on the
gear operator.
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Sanitary Flap Gates

The two Sanitary Flap Gates are installed in the discharge channel on the outside of the station. These are in
fair condition with corrosion on both the gates and the hardware.

Sanitary Discharge Gates

The two Sanitary Discharge Gates are gate valves installed in a pit outside the station along the fence. The
gate valves and associated piping have significant corrosion due to moisture in the pit. The valve operators
and electric actuators are of an older style and have multiple layers of paint that is peeling in some areas. The
flexible conduit for Gate #10 is split and is separating from the junction box, and has exposed wiring. It is not
known if this actuator is functional.
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Overflow Gate

The Overflow Gate is located on the discharge for sanitary pump #10 and is an enclosed knife gate type.
Corrosion of the valve is minimal, but there is peeling paint exposing what is likely the factory paint underneath.
The valve stem and operator are in good condition.

Dewatering Gate

The Dewatering Gate is a cast iron style sluice gate with an electric actuator located just inside the station near
the loading dock. The gate and stem appear serviceable, but have some corrosion. The gate operator and
electric actuator are in good condition and have minimal corrosion, but are an older style. GLWA staff reports
that this gate has never been operated.
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Air Compressor System

The Air Compressor System is a horizontal tank style with a belt driven compressor pump and is located on the
motor floor of the station. The pressure gauge is in poor condition and is missing the glass. There have been
reliability issues in the past and the compressor pump may have been rebuilt or replaced at some point, as it
appears newer than the remainder of the system.

Bridge Crane

The Bridge Crane has a 20-ton capacity and is likely original to the station construction in 1954. Corrosion is
minimal and operation appears to be good, as it was in use during the day of the condition assessment,
although it was only used to lift tools from the lower level. Operators noted that the crane does make noise
when it is under a greater load lifting pumps.
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Elevator

The Elevator is likely original to the pumping station and is in fair condition. The elevator electrical and controls
components are mounted on an open rack exposed and the elevator has experienced reliability issues in the
past. The elevator has been in use beyond its expected useful life.

Mechanical Page 22 of 22



Structural Condition Assessment — Freud and Conner Creek Pump Stations

The Conner Creek Pump Station consists of three main structures and seven ancillary structures. The three
main structures consist of the Storm Water Pump Station (Main Building), Primary Switchgear Building, and

Sanitary Pump Station. The seven ancillary structures include the Transformer Containment Pad, Regulator
Chamber, Generator and Diesel Fuel Storage Pad, Gate Structure and Raised Stop Log Structure, Transfer
Switch Electrical Enclosure, Surge Tank, and Backwater Gate Structure.

The Freud Pump Station consists of one main building which houses both the storm water and sanitary pumps,
as well three ancillary structures. The three ancillary structures include the Transformer Containment Pad,
Generator and Diesel Fuel Storage Tank Pad and Perimeter Wall, and East Site Retaining Wall.

Discussion of interior and exterior masonry walls, flooring (on-top of the structural concrete slabs), roofing,
windows and doors can be found in the Architectural portion of this Condition Assessment report.

A description of the structures and the observed structural deficiencies associated with each structure is
provided below.

Conner Creek: Storm Water Pump Station (Main Building)

The Storm Water Pump Station houses the storm water pumps and has 3 floors starting at the top floor
(approximately 4-feet above exterior grade) down to the pump floor level (approximately 31 feet below the top
floor). The Storm Water Pump Station was constructed around 1928. The condition assessment summary for
the Storm Water Pump Station structure has been broken down by floor level as follows:

Top Floor and Superstructure

The Storm Water Pump Station superstructure consists of a multi-wythe masonry wall system (brick exterior
face and glazed brick interior face) with glaze brick enclosures around the structural steel building columns.
The structural steel building columns support steel roof trusses that frame a lower and upper domed roof
structure. Structural steel roof purlins span between steel truss members and support the 2x6 structural roof
deck boards. There is a narrow (approximately 2-feet wide) wood walkway at the top of the lower roof that
can only be accessed by a hanging ladder that is only accessible from the bridge crane walkway (when the
bridge crane is orientated in just the right position). Circular clerestory windows are located above the walkway
(above the low roof and below the upper roof). The structural slab for the top floor consists of reinforced
concrete slab with integral reinforced concrete framing beams bearing on the perimeter substructure reinforced
concrete walls and two interior columns rows down the center of the pump station.

The interior glazed brick walls are in good condition and the exterior brick walls are in fair condition. There are
some areas of exterior brick that could require tuckpointing and some brick and mortar joint crack repairs.
However, GLWA staff indicated that the exterior walls look significantly better than five years ago because of a
construction project to remove and rebuild whole sections of exterior wall that had become deficient (out-of-
plumb) and leaking. Significant staining was observed on the brick wall components, most likely from
rainwater coming down the exterior face of the brick walls. The gutter system may need to be looked at in the
future. Some of the mortar joints on the cast stone units have weathered. Some brick and mortar joint
cracking in the interior glazed brick was also observed. See the Architectural portion of this Condition
Assessment for further discussion and photos of the exterior and interior masonry walls.

The top slab of the pump station has tile flooring, so it could not be observed from above, but the underside of
the top slab and the integral reinforced concrete framing beams appear to be in good condition with no signs of
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deflection, deterioration, or exposed resteel. The structural steel framing beams and steel bar grating over the
pump removal access areas look to be in good condition with only minor surface corrosion observed.

The steel roof trusses, bridging, and roof purlins appear to be in good condition with only minor surface
corrosion observed. The 2x6 structural roof deck boards appear to be in good condition.

The roof was not accessible during the site visit. GLWA staff indicated the upper and lower Main Building
roofing was replaced with a new shingle roof in 2016. Also, a few wood deck boards were replaced but many
of the 2x6 structural roof deck boards appear to be in good shape. The tops of the interior glazed brick
masonry walls have experienced leaks in past, this is evident in the steel crane runway beam bottom flange
corrosion discussed in following paragraph. Standing water was observed on floor at the west common
corridor between storm and sanitary building. This leak location will need to be considered in the future
project. It seems as though the roof replacement project in 2016 and the recent exterior brick masonry wall
rebuild project may have solved a lot of past water leakage issues in the superstructure, but exterior gutters,
soffits and drain pipes to inside were not touched in those projects.

The Main Building has a 20-ton overhead bridge crane that runs in a circular pattern on runway beams
supported from columns located on the exterior walls. The bridge crane was was operated during the site visit
and it was moved to access ladder above. The crane moved well but no lifting was done. GLWA staff
indicated the crane should be inspected and serviced during the upcoming project. Surface corrosion was
observed on most of the bottom flanges of the crane runway beams, most likely from past roof and wall leaks
(before 2016 roofing replacement project and before exterior brick masonry wall rebuild project).

Wood boards for bridge crane walkway and upper circular clerestory walkway should be considered for
replacement during the upcoming projet More reliable ladder access (and possibly a ladder cage) to the upper
circular clerestory walkway should also be considered.
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Second Floor Perimeter Walkways

The Second Floor Perimeter Walkways are reinforced concrete walkways (approximately 5-feet wide) that
cantilever out away from the substructure perimeter walls. The walkway slabs have tile flooring, so the
reinforced concrete walkway slab could not be observed from above, but the underside of the walkways look to
be in good condition with no signs of deflection, deterioration, or exposed resteel. The handrail along the
edges of the walkway are in good condition, are of proper height, and have only minor (if any) signs of
corrosion.

The reinforced concrete substructure walls are covered with glazed tile so visual inspection could not be done
on the concrete walls. However, the glazed wall tiles appear to be in good shape with only very spotty tile and
grout cracking. Any major structural cracks would most likely have shown themselves through the glazed wall
tiles. No signs of this was observed.
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Basement Level

The reinforced concrete substructure walls and concrete columns (supporting the top floor slab and support
framing beams) are covered with glazed tile so visual inspection could not be done on these concrete items.
However, the glazed wall tiles appear to be in good shape with only very spotty tile and grout cracking. Any
major structural cracks would most likely have shown themselves through the glazed wall tiles. No signs of
this was observed.

The reinforced concrete floor has tile flooring, so the reinforced concrete slab could not be observed.

However, the tile floor appears to be in good shape with only very spotty tile and grout cracking. Any major
structural cracks in the floor slab would most likely have shown themselves through the tile flooring. No signs
of this was observed. Some puddles of water were observed on the floor between the pump and the wall at
the north end of the basement. It could not be determined if these puddles were from the pump leaking or from
the substructure concrete wall to floor slab interface. The concrete pump support piers are in good condition.
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East Exterior Concrete Patio Slab

The east exterior concrete patio slab is an extension of the Storm Water Pump Station top floor out to the east
of the building. The existing top slab appears to be in good condition with only minor hairline cracks with
caulked joints. Some slab joints have lost their joint filler and caulk and now have vegetation growing out of
them. The top slab appears to shed water well. The steel floor door just outside the large overhead door to
the Main Building has some surface corrosion on it. The decorative concrete railing around the perimeter of
the patio slab is only 35 to 37-inches tall. The OHSA code height for fall protection will need to be revisited
since this patio slab is approximately 4-feet up from existing grade.
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Conner Creek: Sanitary Pump Station

The Sanitary Pump Station houses the sanitary pumps and has 4 floors starting at the top floor (approximately
at grade) down to the lowest sump level (approximately 44 feet below the top floor). The Sanitary Pump
Station was constructed in 1960. The condition assessment summary for the Sanitary Pump Station structure
has been broken down by floor level as follows:

Top Floor and Superstructure

The Sanitary Pump Station superstructure has a double-wythe masonry wall system. Brick exterior face and
glazed concrete block interior face (plain concrete block in the upper portions of wall above the bridge crane
runway beams) with glazed concrete block enclosures surrounding the structural steel building columns. The
structural steel building columns support structural steel roof beams that in turn support steel roof purlins. The
steel roof purlins support the precast concrete roof deck channel slabs. The structural slab for the top floor
consists of reinforced concrete slab with thickened reinforced concrete beams at the intermittently spaced
embedded steel wide flange beam framing providing support of the top floor.

The interior glazed concrete block and upper plain concrete block walls are in good condition and the exterior
brick walls are also in good condition. There are a few areas of exterior brick that could require some
tuckpointing and some exterior brick and interior concrete block mortar joint cracks that were observed (minor
joint cracking out of masonry pilasters and at the mid-height of the south wall).

The top slab of the pump station has tile flooring, so it could not be observed from above, but the underside of
the slab looks to be in good condition. The embedded steel wide flange framing support beams embedded in
the concrete floor and at the grated openings in the floor look to have minimal surface corrosion on them. The
steel grating bearing bars have been stressed and warped in nhumerous locations on this floor (more noticeable
on 2" floor). These grating bearing bars were used as localized lifting points during equipment removal and
replacement. It appears lifting lugs and eye bolts were installed between grating bearing bars for lifting and

rigging.

The steel roof beams and roof purlins appear to be in good condition with only localized areas of surface
corrosion. The precast concrete channel roof deck slabs appear to be in good condition as well with no signs
of corrosion, deflection, exposed resteel or water leakage.

The roof was accessed and observed on a dry and sunny day the morning after it had rained. GLWA staff
indicated the roofing was original and that it should be replaced in the future project. The roofing looked very
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good and seems like it had been replaced since the original construction in 1960. Roofing appears to shed
water rather well with the only standing water observed along the east side between roof drains. No signs of
water leakage (minor wall stains and/or efflorescence) were observed at the top of interior plain concrete block
walls. The ladder leading up to the roof should be investigated to see if a cage is required per OHSA code
requirements. Also, a short ladder leading between the access hatch roof and the main lower roof of the
Sanitary Pump Station should be considered.

The building has a 10-ton overhead bridge crane that runs along runway beams on the east and west walls.
The bridge crane was not operated during the site visit, but GLWA staff indicated the crane should be
inspected and serviced during the upcoming project.
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Second Floor and Substructure (2" Floor up from Basement)

The floor consists of galvanized steel bar grating supported from structural steel wide-flange framing beams.
The steel framing beams span the entire east-west width of the pump station and are connected to the
concrete substructure walls. The grating, handrails, and steel wide-flange beam framing are in good condition
with very little steel surface corrosion observed. However, a good amount of steel corrosion was observed
from the underside when looking at the bottom flange and webs of the steel framing beams around the pump
shafts. Steel grating bearing bars have been stressed and warped in numerous locations on this floor since
they were used for localized lifting and rigging during equipment removal.

The reinforced concrete substructure walls were in good condition. Numerous hairline cracks and concrete
cold joints (and/or rough form finish) from the original construction were observed. It also appears as though
repair mortars and pastes have been applied to a few small, localized areas of the walls in the past to resolve
minor leakage. These repairs appear to have resolved the minor leakage that was occurring. No exposed
resteel was observed.
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Third Floor and Substructure (15t Floor up from Basement with no grating)

The floor consists of structural steel wide-flange framing beams, but no grating. The steel framing beams span
the entire east-west width of the pump station and are connected to the concrete substructure walls. The
handrail, stairs, and steel wide-flange beam framing are in good condition with some steel surface corrosion
observed. However, steel surface corrosion was observed on the bottom and top flanges of the steel framing
beams. And, a good amount of steel corrosion was observed from the underside when looking at the bottom
flange and webs of the steel framing beams around the pump shafts. Portions of the steel framing beam
bottom flanges have been removed in certain areas to allow for equipment and conduits. At these areas, it
appears steel tubing was added adjacent to the bottom flange cutout to replace the flange area removed (a
structural steel method to remedy cutouts).

No grating was ever placed on this floor during its original construction. According to GLWA staff,
maintenance personnel must utilize this floor for lifting/rigging of equipment and maintenance of equipment.
Consequently, loose wooden boards have been laid across various portions of the steel framing beams.
GLWA staff requested steel grating be added to this floor level to allow for proper and safe maintenance and
lifting/rigging operations.

The reinforced concrete substructure walls are in good condition. Numerous hairline cracks (one showing
signs of past leakage) and concrete cold joints (and/or rough form finish) from the original construction were
observed (cold joint just below 2nd floor level doesn’t show signs of past leaking). It also appears as though
repair mortars and pastes have been applied to a few small, localized areas of the walls (on east wall near
south end) in the past to resolve minor leakage. These repairs appear to have resolved the minor leakage
that was occurring. No exposed resteel was observed.

Structural Page 17 of 60



o
T {LL a\\\\\\ VRl

RARRRA

/‘-\- (oo
i ik i 4 )
Lf Q Jashng l

i

Structural
Page 18 of 60




Basement Level and Substructure

The reinforced concrete substructure walls are in good condition. Numerous hairline cracks (none showing
signs of active leaking) were observed. No exposed resteel was observed. The concrete block framed
elevator shaft walls appear to be in good condition. Concrete pump support piers are in good condition.

The reinforced concrete floor appears to be in good condition with only minor hairline cracks and no signs of
leakage. Some puddles of water were observed on the floor, but these seem to be from the pumps since the
puddles are away from walls.

Structural steel stairs and handrails look to be in good condition with minor surface corrosion.

wIY
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Conner Creek: Primary Switchgear Building

The Switchgear Building was constructed in 1925 at the same time as the Storm Water Pump Station. The
superstructure of the building is constructed of a multi-wythe masonry wall system (brick exterior face and
glazed brick interior face) with cast stone units at the base and corners of the exterior walls. The masonry
walls support a reinforced concrete roof deck slab. The floor slab of the building is a reinforced concrete slab
and there is a reinforced concrete basement under one half of the structure with a crawl space (reinforced
concrete foundation walls) under the other half of the structure.

The interior glazed brick walls are in good condition and the exterior brick walls are in good condition. Areas of
exterior brick and mortar joint cracks were observed. Some of the mortar joints on the cast stone units and
under the concrete step into the building have weathered. Abandoned wall anchors and holes from previously
wall supported equipment were observed in numerous locations on the interior walls. Some minor
maintenance activities such as brick tuck-pointing, will be needed to keep further mortar joint deterioration from
occurring and causing larger masonry wall issues in the future.

The floor slab of the building has tile flooring, so it could not be observed from above, but the underside of the
slab looks to be in good condition (observed from the basement and the crawl space). The reinforced
concrete basement walls are in good condition with only 2 minor hairline cracks observed. Ponding water was
noticed along the north wall of the basement at the floor to wall interface. It had rained the day before.

The roof was accessed and observed on a dry and sunny day the morning after it had rained. The reinforced
concrete roof deck appears to be in good condition with no signs of corrosion or deflection. GLWA staff
indicated roofing should be considered for replacement as part of a future project. The roofing appears to shed
water well and no standing water was observed. All mechanical equipment appears to be more than 10-feet
away from roof parapet walls. Signs of water leakage (minor wall stains and efflorescence) were observed at
the top of interior glazed brick walls in 3 locations under the plaster ceiling (just above the windows).

Exterior grade slopes away from structure on all sides of the building except for the north side. This might
explain some of the minor water leakage that was observed in the basement along the basement wall to
basement floor slab interface.
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Conner Creek: Seven Ancillary Structures

Transformer Containment Pad

The transformer containment pad consists of a concrete slab-on-grade with a perimeter concrete curb and
chain link fencing. The date of construction of this containment pad is unknown. The existing concrete slab-
on-grade appears to be in good condition with only minor hairline cracks at quarter points of the curb lengths.
Portions of the west and south slab edges are starting to be undermined from lack of soil cover around the
perimeter of the concrete-slab-on-grade. There does not appear to be a drain or sump inside of the
containment curb, so not sure how rainwater gets out of the containment area. Debris has collected in the
corner of the containment area. Containment requirements of the transformer fluids on this concrete slab-on-
grade will need to be determined.
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Regulator Chamber

The Regulator Chamber consists of three below-grade reinforced concrete structures whose concrete walls
and top slab extend above grade by approximately two and a half feet with concrete walk slabs between them.
The date of construction of this structure is around 1999. The concrete walls and top slab are in good condition
with only hairline cracks in the top slab at the corners of the floor doors and vertical hairline cracks in the walls
every 6 to 8 feet on center. A cold joint (construction joint) was observed at the top slab to wall pour joint.

The top slab appears to be sufficient since no standing water was visible on the top slab. The aluminum floor
door and frames look to be in good condition with only mild surface weathering.
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Generator and Diesel Fuel Storage Pad

The generators and diesel fuel storage tanks are supported from a concrete slab-on-grade that was
constructed in 1999. The existing slab-on-grade appears to be in good condition. GLWA staff indicated the
original contractor did not properly slope the top surface of the concrete slab for drainage. Therefore, the
contractor grinded portions of the slab between the enclosures to intentionally create some slope. This
explains why the top surface appears eroded slightly in areas (to allow for water drainage between electrical
enclosures). Portions of the slab edges are starting to be undermined from lack of soil cover around the
perimeter of the concrete-slab-on-grade. A two-inch wide gap (with loss of joint filler and caulk) was observed
in the joint between the concrete slab-on-grade under the generators and diesel fuel storage tanks.
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Gate Structure and Raised Stop Log Structure

The gate structure and raised stop log structure consists of one below-grade vault structure and four below
grade stop log structures. The construction date for the below-grade vault structure is unknown but the four
stop log structures were constructed in 2006. All structures extend six inches to one-foot above grade. The
below grade vault structure concrete is in good condition with some surface corrosion on the top slab cover
plates. The stop log concrete structures are in great condition and the aluminum cover plates are in great
condition with no signs of weathering.
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Transfer Switch Electrical Enclosure

The transfer switch electrical enclosure is supported from a concrete slab-on-grade. The structure was
constructed in 1999, at the same time as the generator and diesel fuel storage pad. The existing slab-on-
grade appears to be in fair condition with very few minor hairline cracks. GLWA staff indicated the original
contractor did not properly slope the top surface of the slab for drainage. Therefore, the contractor grinded
portions of the slab to intentionally create some slope. This explains why the top surface appears eroded
slightly in areas. In some areas where the slab is flat or sloping back to the enclosure, concrete stains were
observed (where water ponding is occurring).
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Surge Tank

The surge tank structure is a below-grade reinforced concrete tank structure that extends approximately 3-feet
above grade. The surge tank was constructed at the same time as the Storm Water Pump Station (1928).
The reinforced concrete tank walls are covered by decorative cast stone pieces so they were unable to be
viewed. The cast stone units along the perimeter walls are generally in fair condition. The reinforced concrete
top slab of the surge tank is in poor condition. Numerous spider cracks, raised portions of slab, and hollow
sounding portions of slab were observed. However, no exposed resteel was seen from the top slab. It
appears the top slab of the surge tank was placed in multiple slab pours based on the construction joints seen.
The top slab does not appear to drain well. Since no floor drains were found and not much slope on the top
slab is available, the top slab may drain to the grated covers on the top slab. Dirt and concrete debris was
observed in numerous places on the top slab. There are numerous steel floor plates covering the grating
pieces on the top slab. Most of these steel floor plates are deformed and all show signs of surface corrosion.
There is also no stair provided for accessing this top slab. The need for access to the top slab will need to be
considered during the upcoming project.
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Backwater Gate Structure

The backwater gate structure is a structure that extends both above and below-grade. The walls of the
structure consist of oversized brick on the exposed face with structural steel frame columns and beams
supporting an upper walkway on top of the structure. The upper walkway consists of aluminum plates and
fiberglass handrail. The date of construction of this structure is around 1999. Numerous hairline spider cracks
were observed in the 20-foot wide concrete slab-on-grades on both the east and west sides of Backwater Gate
Structure. These slabs do not appear to drain surface water well based on the dark stains and dirt piles on
various portions of these slabs. Minor surface corrosion was observed on the bottom of the steel beam
flanges in some stretches of east and west side top walkway support beams (at the top of the brick wall). The
aluminum cover plates appear to be in good condition. The fiberglass handrails and stair treads are in good
condition, however, in spots, the fiberglass railing feels “sharp” and “abrasive” to bare hands.
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Freud Pump Station: Main Building

The Freud Pump Station Main Building houses both the Storm Water and Sanitary pumps and has 5 floors
starting at the top floor (approximately 5 feet above grade on east exterior side and 20 feet above grade on the
west exterior side) down to the lowest sump level (approximately 83 feet below the top floor). The Freud Pump
Station Main Building was constructed in 1955. The condition assessment summary for the Freud Pump
Station Main Building structure has been broken down by floor level as follows:

Top Floor and Superstructure

The Freud Pump Station Main Building superstructure has a double-wythe masonry wall system (brick exterior
face and glazed concrete block interior face) with glaze concrete block enclosures around the structural steel
building columns. The structural steel building columns support steel roof trusses that have structural steel
roof purlins supporting the precast concrete roof deck channel slabs. The structural slab for the top floor
consists of reinforced concrete slab with thickened reinforced concrete beams at the intermittently spaced
embedded steel wide flange beam framing providing support of the top floor.

The interior glazed concrete block walls are in very good condition and the exterior brick walls are in good
condition. There are a few areas of exterior brick that could require some tuckpointing and some brick and
mortar joint cracks were observed. Significant staining was observed on the lower brick wall components
below the exterior top slabs. Some damage to the glazed concrete block at the northern crane stops was
observed and the location and detail of crane stop should be revisited.

The top slab of the pump station has tile flooring, so it could not be observed from above, but the underside of
the slab looks to be in good condition. The embedded steel wide flange framing beams embedded in the
concrete floor look to have minimal surface corrosion on them. The condition assessment summary of the
exterior top slabs (north, south, east, and west) are provided later in this report.

The steel roof trusses, bridging, and roof purlins appear to be in good condition with only localized areas of
surface corrosion (minor surface corrosion was observed near the recent localized roof repair at the mid-point
of the east wall). The precast concrete channel roof deck slabs appear to be in good condition.

The roof was accessed and observed shortly after a heavy rain event (rained heavy for twenty minutes about
two hours before the roof was observed). The upper roof sheds water well with a high point in middle and roof
drains at mid-points of the east and west walls. Some ponding along east and west wall edges was observed.
The west low roof at the southwest end does not drain well as evidenced by ponding in the pictures, and no
roof drain was found on the west low roof. The east and south low roofs seem to drain well with only minor
ponding adjacent to wall in the drainage slope to drains. No active roof leaks were observed in the high or the
low roof. GLWA staff indicated that there was a past roof leak along the mid-point of east wall in the upper
roof (small localized area) and that had been repaired in the past 5 years. The roof leaked on pump below and
shorted the pump. Some structural steel roof framing (purlins and roof truss) show signs of surface corrosion
in this area as well as some other areas. GLWA staff indicated the high and low roofs were original and
should be replaced. The ladder leading to the upper roof should be investigated to determine if a cage is
required per OHSA code requirements.

The Main Building has a 20-ton overhead bridge crane that runs along runway beams on the east and west
walls. The bridge crane was not operated during the site visit, but GLWA staff commented the crane strains to
lift heavy pump components but does still work. GLWA staff requested the crane be inspected and serviced if
needed during the upcoming project.
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Numerous damaged floor tile (broken and scratched) and holes in the floor tile were observed inside the
building adjacent to the east loading dock overhead door (Receiving Room and top floor of Pump Station just
inside of Receiving Room). GLWA staff indicated damage was caused by contractors and maintenance
personnel during loading and unloading of pumps and materials in and out of the Main Building. GLWA staff
requested the upcoming project include better provisions for material handling such as floor or wall-mounted
lugs or eye-bolts for easier movement of materials in and out of the building. A more suitable floor surface
should also be considered in this area so it is not damaged when equipment is moved.

A temporary steel column base repair was observed at the overhead door adjacent to the east exterior top slab
(loading dock). A more permanent repair for this steel column base is needed.

V
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Second Floor and Substructure (15t Floor down from Top)

The floor consists of painted steel bar grating supported from structural steel wide-flange beam framing. The
framing is supported at the center of the pump station by four columns (that also frame the stair and pump
removal shaft) and by the circular concrete caisson walls around the perimeter of the Pump Station. The
grating, handrails, and steel wide-flange beam framing are in great condition with very little steel surface
corrosion observed. Some minor paint bubbling was found on the southeast column of the center shaft just
below 2nd floor.

The perimeter reinforced concrete caisson walls were in great condition and looked like they were just built.
Only a few hairline cracks with very minor signs of past leakage were observed.

Structural Page 40 of 60



Page 41 of 60

Structural



Third Floor and Substructure (2"¢ Floor down from Top)

The floor consists of painted steel bar grating supported from structural steel wide-flange beam framing. The
framing is supported at the center of the pump station by four columns (that also frames the stair and pump
removal shaft) and by the circular concrete caisson walls around the perimeter of the Pump Station. The
grating, handrails, and steel wide-flange beam framing are in good condition. Very little steel surface corrosion
was observed on the grating and handrail. The structural steel wide-flange beam framing has some steel
corrosion, specifically noticed on bottom flange when looking up at underside of framing. Steel grating bearing
bars have been stressed and warped in numerous locations on this floor (more noticeable on 3rd floor than
2nd floor). These grating bearing bars were used as localized lifting points during equipment removal and
replacement.

The perimeter reinforced concrete caisson walls are in good condition with some hairline cracks and signs of
past minor leakage in north and northwest portions of the walls. More cracks with past leakage were
observed above 3rd floor level than compared to the 2™ floor level above.
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Basement and Substructure (3" Floor down from Top)

The perimeter reinforced concrete caisson walls are in good condition with numerous hairline cracks and signs
of past minor leakage (efflorescence) of the walls observed. There were more cracks with past leakage
noticed at and above the basement floor level than compared to 3rd floor level (above) and much more than
compared to 2nd floor level (further above).

The reinforced concrete floor is painted so hard to see the top surface for cracks. Exposed resteel, maybe
insufficient cover during original placement, was noticed in one area on the north side of center shaft. There
are two bolted-down floor access hatches for access to the storm well. The construction of these floor hatches
and the bolts used to restrain the access hatches poses a tripping hazard since plates and bolts stick up from
floor.

Concrete pump support piers are in poor condition (the concrete pump support piers at Pump #5 are deficient).
Ninety percent of all concrete pump support piers (6 piers per pump) show signs of concrete cold joints four
inches down from the top of the support pier that may have been from original construction. A horizontal
hairline crack is also found around all four sides of these concrete pump support piers at this cold joint level. It
can be hard to see the hairline crack on the piers due to the fact a paint coating was applied to these piers in
the past. The concrete pump support piers at Pump #5, at least three of them, show signs of anchor bolt
concrete breakout cracking. At some pump support piers, the pump support leg steel base plate bears within
one-half inch of the concrete support pier edge and the anchor bolt edge distances are four and one-half
inches or less. The design of these concrete pump support piers need revisited based on required support of
pump loads (vertical, shear and torsion loads along with proper anchor edge distances and embedment should
be considered). Repairs will be needed to these pump bases.

The only structural steel framing at this elevation is grating and support framing over the center lower sump
level shaft. The support framing has surface corrosion on both flanges and webs. The handrails and grating
look to be in good condition with very minor surface corrosion.
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Lowest Level (Sump) and Substructure (4" Floor down from Top)

The perimeter reinforced concrete walls are in fair condition with numerous hairline cracks (with signs of active
minor leakage and efflorescence), areas of concrete deterioration and spalls (on west wall and northwest
corner), and numerous locations of exposed horizontal resteel in walls were observed. The walls of this lowest
sump level are by far the poorest condition of any of the substructure walls observed in the Pump Station, and
will require repairs in the future project.

The reinforced concrete floor is covered with debris and puddles of water and the lighting is very poor so it was
very hard to observe the concrete floor surface.

The stair stringers, stair treads, intermediate walkway framing, and grating has significant surface corrosion.
The handrail on the intermediate platform at the northwest end has lost its connection to the wall (connection
corroded through). The upper and lower stairs to the intermediate platform are steep and narrow, and OHSA
code requirements should be revisited to ensure stairs meet code.
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North Exterior Top Slab

The north exterior top slab is an extension of the Pump Station top floor out over the perimeter flume. The
western portions of the existing top slab are in good condition but the eastern portions are in very poor
condition with significant concrete deterioration and spalling. With the current state of the eastern portion of
the top slab, rain water is not draining off the slab but collecting and further deteriorating the concrete top slab.
Significant concrete deterioration and spalls along with cracks showing signs of efflorescence were observed
on the top slab edges at the top of the brick wall. The eastern portions of the top slab will need to be removed
and replaced in the future project. The brick walls below the top slab are severely stained from the concrete
and brick effloresce along with years of rainwater shedding off the top slab. All steel grating pieces on the
north exterior top slab (over the flume) are deformed (some bearing bars showing signs of yielding) with cross
bars broken and pose a potential safety concern due to loss of live load capacity and from tripping hazard
standpoint. No stairs to access this slab exist. New stairs or a new platform (from the east or west exterior top
slab) should be considered to provide access to the slab. Handrail along the edges of the top slab should be
considered to prevent falls if access to this slab is needed.
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South Exterior Top Slab

The south exterior top slab is approximately a 6-foot wide extension of the Pump Station top floor out over the
perimeter flume. The existing top slab appears in good condition with only areas of concrete spall along a 6-
foot stretch of the top slab edge. The brick walls below the top slab are stained from the concrete and brick
efflorescence along with years of rainwater shedding off the top slab. The steel grating over the flume is
deformed (some bearing bars showing signs of yielding) with cross bars broken and pose a potential safety
concern due to loss of live load capacity and from tripping hazard standpoint. Some corrosion on steel lintels
in the brick wall above windows was observed. No stairs to access this slab exist. Stairs from the eastern
driveway to get up to this slab should be considered. Handrail along the edges of the top slab should be
considered to prevent falls if access to this slab is needed.
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East Exterior Top Slab

The east exterior top slab is an extension of the pump station top floor out to the east side of the building to
provide a loading dock down to the driveway. Approximately one-third of the top slab is in very poor condition
with significant concrete deterioration and spalling. Just outside the entrance to the pump station, there is
approximately a 16-square foot portion of top slab with significant concrete deterioration were the top two
inches of concrete top slab has deteriorated to stone and gravel and exposed resteel can be observed (when
stone and gravel is moved). Along the loading dock edge, the steel edge angle has significant surface
corrosion and for large stretches of this angle the concrete slab edge has deteriorated so badly that the edge
angle anchors have lost their embedment with the concrete top slab and the wall vertical dowels into the top
slab are exposed. With the current state of the top slab, rain water is not draining off the slab but collecting
and further deteriorating these substandard portions of the concrete top slab. Significant concrete deterioration
and spalls along with cracks showing signs of efflorescence were observed on the top slab edges at the top of
the brick wall. Portions of this top slab and the entire edge this top slab will need to be removed and replaced
in the future project. The brick walls below the top slab are severely stained from the concrete and brick
efflorescence along with steel edge angle corrosion and years of rainwater shedding off the top slab.

The steel grating is deformed (some bearing bars showing signs of yielding) with cross bars broken and pose a
potential safety concern due to loss of live load capacity and from tripping hazard standpoint. Some corrosion
on steel lintels in the brick wall above the windows was observed. Temporary wooden stairs with forward-
sloping wooden stair treads are currently used as the main access to this east exterior top slab and pump
station. Permanent aluminum or galvanized metal stairs and handrail, that are wider and code compliant,
should be considered for proper access (and load carrying capacity of maintenance operations). Handrail is
needed along the edges of the top slab to prevent falls. Removable side-mounted handrail should be
considered in places to allow for better unloading and loading operations.
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West Exterior Top Slab

The west exterior top slab is an extension of the Pump Station top floor out over the perimeter flume. The
existing top slab for the most part appears to be in good condition with only areas of concrete spall along a 15-
foot stretch of the top slab edge (at the top of the brick wall) and around the steel grating. The top slab seems
flat and only has 1 floor drain just outside building’s service door (southern portion of top slab has no floor
drain), so not sure how well this top slab drains. The brick walls below the top slab are severely stained from
the concrete and brick efflorescence along with years of rainwater shedding off the top slab. Floor tile installed
outside the service door is broken or loose likely due to weather exposure, water retention and frequent
freeze/thaw cycles.

The concrete stair treads are in fair condition with numerous cracks and efflorescence observed. Steel stair
nosings have surface corrosion and some of the stair treads have warped up (embedment of steel nosing to
concrete stair tread may have been compromised) and thus poses a potential safety concern (tripping hazard).
The steel grating over the flume is deformed (some bearing bars showing signs of yielding) with cross bars
broken and pose a potential safety concern due to loss of live load capacity and from tripping hazard
standpoint. Handrail along the edges of the top slab should be provided to prevent falls (10 to 20-foot above
grade).
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Freud: Three Ancillary Structures

Transformer Containment Pad

The transformer containment pad consists of a concrete grade beams with embedded steel channels that the
transformers bear on and a perimeter concrete curb with chain link fencing on two sides (backside of the East
Site concrete retaining wall on other two sides). This was originally constructed along with the Pump Station in
1955. The existing concrete support grade beams under the transformer support legs appear in good shape
with only minor cracks and spalls and the embedded steel channels in the grade beams have surface
corrosion. The vertical concrete enclosure walls also appear to be in good condition. The chain link fence
posts, metal panels and embedded steel channels are corroding and staining the concrete surfaces. The
metal panels attached to the chain link fencing have presented safety concerns in the past because it provides
more surface area for wind to act on and has ripped the fence gate portions off in a strong wind storm and
struck parked vehicles. Containment of transformer fluids is not currently provided but should be considered.
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Generator and Diesel Fuel Storage Tank Pad and Perimeter Wall

Generators and diesel fuel storage tanks are supported from a concrete slab-on-grade that was constructed in
1999. A double-wythe CMU closure wall, with intermittently spaced vertical CMU support pilasters, is provided
around three sides of the Generator and Diesel Fuel Storage Tank Pad area to offer protection and a privacy

screen. The existing slab-on-grade appears in good condition with only minor water weathering where existing
slab drains between electrical enclosures. The CMU closure walls, both split face (on exterior face) and CMU
block backup wall are in good condition with only a couple of face cracks and one cutout location observed in

CMU backup wall. The concrete slab-on-grade seems flat with its top surface eroded slightly to allow for water

drainage between electrical enclosures. Standing water was observed on soil between edge of concrete slab
and base of CMU closure walls.
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East Site Retaining Wall

The east site retaining wall is a vertical cantilevered reinforced concrete retaining wall with a brick face on the
side exposed to public view and a concrete cap at the top. The retaining wall was constructed at the same
time as the Pump Station (1955) to help transition the site from the upper driveway on the backside to the
lower grade on the front side of the retaining wall and to offer protection and hide the transformers from public
view. The retaining wall appears to be in sound condition, with no signs of rotation or substantial cracking in
the structural reinforced concrete portion of the retaining wall. The concrete cap at top of brick wall has
weathered significantly in certain areas. Hairline cracks, with efflorescence, were observed in portions of
deteriorated concrete cap edges, at brick wall control joints, and at changes of wall heights. Exposed resteel
was observed in a few locations and signs of corrosion from resteel or steel wall anchors where found in other
locations. Numerous cracks in the brick face at wall height transitions, abandoned brick wall anchors, brick
wall face voids in two locations, and some weathering of the brick mortar joints (section loss of mortar joints)
were observed. On the south side, slight brick wall movement was seen on each side of control joint with loss
of filler material and sealant in the joint. Overall, the brick wall face is stained in some areas due to areas of
efflorescence and steel corrosion. On the south side, the concrete flume encasement at-grade has a large
amount of spider cracking with signs of efflorescence.
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HVAC Condition Assessment — Freud and Conner Creek Pump Stations

The Conner Creek Pump Station consists of three main structures and seven ancillary structures. The three
main structures consist of the Storm Water Pump Station (Main Building), Primary Switchgear Building, and

Sanitary Pump Station. The seven ancillary structures include the Transformer Containment Pad, Regulator
Chamber, Generator and Diesel Fuel Storage Pad, Gate Structure and Raised Stop Log Structure, Transfer
Switch Electrical Enclosure, Surge Tank, and Backwater Gate Structure.

The Freud Pump Station consists of one main building which houses both the storm water and sanitary pumps,
as well three ancillary structures. The three ancillary structures include the Transformer Containment Pad,
Generator and Diesel Fuel Storage Tank Pad and Perimeter Wall, and East Site Retaining Wall.

Per NFPA 820, the Storm Water and Sanitary Pump Station Dry Wells for both Pump Stations require
continuous ventilation at 6 air changes per hour. This will give the spaces an NEC Area Electrical Classification
of Unclassified. Since the Dry Wells are adjacent to the Wet Wells, the ventilation system serving the Dry Wells
shall provide positive pressure to the space.

A description of the HVAC and Plumbing equipment deficiencies associated with each building is provided
below.

Conner Creek: Storm Water Pump Station

Heating System

The Storm Water Pump Station is provided with heat from a low-pressure steam system. Steam is distributed
via piping to cast iron radiators located in the Motor Room that appear to be original to when the building was
constructed. Condensate is returned to the boilers via a condensate return system. The two boilers are located
in a lower level Boiler Room. One boiler appears to be non-operational, is very corroded, and has exceeded its
service life expectancy. The other is operational, but has also reached its service life expectancy. The
condensate return system is separate from the boilers. It consists of a condensate tank, pumps, piping, and
controls. It has more than 50 percent corrosion on the piping and unit itself and has exceeded its service life
expectancy. The cast iron radiators have been painted and appear in good condition on the exterior for their
age. The steam and condensate piping in the Pump Room was painted and appeared in good condition on the
exterior. Some of this piping had been replaced in 2001.
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The Boiler Room is heated by a natural gas fired unit heater controlled by a wall mounted thermostat. The unit
has slight corrosion and has exceed its service life expectancy.
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Ventilation System

Ventilation for the Pump Room is provided by a natural gas direct fired make-up air handling unit located in the
Boiler Room, three propeller type exhaust fans located in the sidewall of the Motor Room upper cupola, and
four tube axial circulation fans located in the Pump Room. These units are all interlocked. 100% of outside air
is brought in through a wall mounted intake louver and ducted down to the unit. Supply ductwork from the unit
distributes air into the Pump Room along both sidewalls. Air migrates up to the Motor Room where it is
exhausted through the three exhaust fans. The four tube axial circulation fans located in the Pump Room help
to distribute the air within the space. The make-up air handling unit is controlled by a Hand-Off-Auto (HOA)
switch, outdoor air sensor, and room space temperature and humidity sensors. A section of the supply
ductwork from the make-up air handling unit is removed and lying on the floor. The outside air ductwork to the
make-up air handling is corroded with some sections missing. The make-up air handling unit, exhaust fans,
and circulation fans have exceeded their service life expectancy.
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Conner Creek: Primary Switchgear Building

Heating System

The heating for the Primary Switchgear Building is provided by wall mounted electric unit heaters and electric
radiant baseboard heaters throughout the facility. The unit heaters are controlled by wall mounted thermostats.
The radiant baseboard heaters are controlled by integral thermostats. Each Restroom contains both a wall
mounted electric unit heater and an electric radiant baseboard heater. The Janitors Room, Back Entrance
Storage Room, and Basement are heated by the electric radiant baseboard heaters only. The Hallway and
Switchgear Rooms are heated by only the wall mounted electric unit heaters. One of the unit heaters located in
the Switchgear Room is missing the motor and fan blade. These units are approaching the end of their service
life expectancy.
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Ventilation System

Ventilation for the Primary Switchgear Building is provided by exhaust fans and a natural gas fired rooftop
mounted 100% outside air make-up air handling unit. The exhaust fan that serves the Switchgear Room is a
rooftop mounted centrifugal type fan. The fans that serve the Transformer Room, Battery Room, and
Restrooms are ceiling mounted centrifugal type fans that are located between the ceiling and the roof deck. Air
is exhausted from each of these spaces through ceiling mounted exhaust grilles via exhaust ductwork located
in the space between the ceiling and the roof deck. This air is then discharged through gooseneck vents
located on the roof. The make-up air handling unit distributes air through supply ductwork down to each space
where it discharges at ceiling mounted supply diffusers. This supply ductwork is located in the space between
the ceiling and the roof deck. The make-up air handling unit is controlled by an HOA switch, outdoor air sensor,
and room space temperature and humidity sensors. The rooftop mounted centrifugal exhaust fan that serves
the Switchgear Room is interlocked with the make-up air handling unit. The exhaust fans serving the
Restrooms are interlocked with the room lighting controls. The Transformer Room exhaust fan is controlled by
a humidity sensor, and the Battery Room exhaust fan is controlled by a start/stop switch and is set to operate
continuously.

Domestic Water Heating System

An electric storage type water heater provides domestic hot water for the building. The water heater is located
in the Basement of the facility. This unit is approaching the end of its service life expectancy.
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Conner Creek: Sanitary Pump Station

Heating and Ventilation System

The Sanitary Pump Station Motor Room and lower levels down to the Pump Room are heated and ventilated
by two indoor modular type air handling units. The air handling units are equipped with steam heating coils.
Outside air is brought in through wall mounted intake louvers and ducted to each air handling unit. Outside and
return air dampers modulate between 0 and 100% based on the temperature as sensed in the outside air
ductwork. The air handling units have exceeded their service life expectancy.

There are two rooftop mounted centrifugal exhaust fans. One exhaust fan is ducted and the other is not. When
the ducted exhaust fan serving the Pump Room Floor and Wet Well exhaust is energized via either a
thermostat or humidistat, the air handling units return air dampers go to 0% and the outside air dampers go to
100%. During summer operation, the air handling units are de-energized. The ducted exhaust fan has
exceeded its service life expectancy. The exhaust ductwork is corroded in many areas and is approaching its
service life expectancy.

The non-ducted exhaust fan is interlocked with the wall mounted intake louver and provides ventilation for the
Motor Room. The fan and intake louver are controlled by both a thermostat and humidistat. The wall mounted
intake louver provides make-up air for the exhaust fan and is energized via either a thermostat or humidistat, a
wall mounted intake louver is activated open to allow make-up air for the fan. The louver and exhaust fan have
exceeded their service life expectancy.

Low pressure steam is provided by two steam boilers located in the Boiler Room of the Storm Water Pump
Station. Steam is distributed via piping with condensate collected by a condensate return system located in the
Dry Well. The condensate return system in the Dry Well sends condensate back to the condensate return
system located in the Boiler Room of the Storm Water Pump Station. This condensate return system located in
the Dry Well is separate from the boilers and consists of a condensate tank, pumps, piping, and controls. It has
more than 50 percent corrosion on the piping and has exceeded its service life expectancy.

The Restroom of the facility has a wall mounted propeller type exhaust fan for ventilation and is interlocked and
controlled by the room light switch. The exhaust fan has exceeded its service life expectancy.
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The Wet Well is ventilated intermittently by a utility type centrifugal fan located in the Motor Room. Supply air is
distributed down to the Wet Well via ductwork that travels through the lower levels of the Dry Well. The supply
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ductwork is approaching its service life expectancy. This fan is operated by a manual switch and interlocked
with the ducted rooftop exhaust fans. This unit has exceeded its service life expectancy.
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Domestic Water Heating System

An electric storage type water heater provides domestic hot water for the building. The water heater is located
in the Restroom of the facility. This unit has exceeded the end of its service life expectancy.
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Freud Pump Station: Storm Water Pump and Motor Rooms

Heating System

The Storm Water Pump Station is provided with heat from a low-pressure steam system. Steam is distributed
via piping to unit heaters located in and around the Motor Room area. These unit heaters are controlled by wall
mounted thermostats. Condensate is returned to the boilers via a condensate return system. Two boilers
located in the Boiler Room appear to be original to when the building was constructed in 1955. They are non-
operational, very corroded, and have exceeded their service life expectancy. The condensate return system
has exceeded its service life expectancy. Some of the steam unit heaters have been replaced but still have
exceeded their service life expectancy. A total of three unit heaters appear original to when the building was
constructed. These unit heaters have exceeded their service life expectancy as well.
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Ventilation System

The ventilation system for the Motor Room and the lower levels of the Dry Well down to the Pump Room is
provided by two utility type centrifugal fans and one large utility type centrifugal exhaust fan. These fans are
interlocked and run on a continuous basis. The two supply fans are each located in small fan rooms where
outside air through a wall mounted intake louver is ducted down into the Rooms. From the Fan Rooms, the
supply air is ducted down through the Dry Well to the lower levels terminating at the lower Pump Room. The
supply air is tempered via electric duct heaters located in the supply ductwork. The exhaust air is ducted up
through the Dry Well to the exhaust fan located in the Machine Room area where it is then ducted to a wall
mounted exhaust louver and discharged from the building. These fans appear to be original to when the
building was constructed in 1955. These fans have exceeded their service life expectancy. Both the supply and
exhaust ductwork have reached their service life expectancy.
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Domestic Water Heating

An electric storage type water heater provides domestic hot water for the building. The water heater is located
in the Boiler Room of the facility. This unit has exceeded the end of its service life expectancy.
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Freud Pump Station: Control, Switchgear, and Battery Rooms

Heating System

The Control and Switchgear Rooms are heated by wall mounted electric unit heaters, each controlled by wall
mounted thermostats. The Battery Room is heated by an explosion proof wall mounted electric unit heater
controlled by a wall mounted explosion proof thermostat. The units appear in good condition and are about
halfway through their service life expectancy.
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Ventilation Systems

The Battery Room is ventilated by a wall mounted intake louver and wall mounted propeller type exhaust fan.
Motors for these units are explosion proof. The fan is operated by an HOA switch and controlled by a 24-hour

programmable timer in the Auto mode. The units appear in good condition and are about halfway through their
service life expectancy.
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Electrical Condition Assessment — Freud and Conner Creek Pump Stations

The Conner Creek Pump Station consists of three main structures and seven ancillary structures. The three
main structures consist of the Storm Water Pump Station (Main Building), Primary Switchgear Building, and

Sanitary Pump Station. The seven ancillary structures include the Transformer Containment Pad, Regulator
Chamber, Generator and Diesel Fuel Storage Pad, Gate Structure and Raised Stop Log Structure, Transfer
Switch Electrical Enclosure, Surge Tank, and Backwater Gate Structure.

The Freud Pump Station consists of one main building which houses both the storm water and sanitary pumps,
as well three ancillary structures. The three ancillary structures include the Transformer Containment Pad,
Generator and Diesel Fuel Storage Tank Pad and Perimeter Wall, and East Site Retaining Wall.

A description of the electrical equipment deficiencies associated with each building is provided below.

Conner Creek Pump Station: Electrical Distribution System Overview

The electrical system at this pump station consists of two 24 kV electrical services from Detroit Edison (DTE)
which are sourced from two utility trunk lines (DTE Essex Trunk 501 and Essex Trunk 507). The two electrical
services provide primary power to two outdoor, oil-filled, 10 MVA service transformers owned by GLWA. There
are no GLWA-owned primary overcurrent protective devices at the 24 kV service entrances; each electrical
service feeds directly to each service transformer. The only means of isolation is via manually operated
primary switches installed integral to the top of each transformer.

The two service transformers are connected with a delta secondary, and therefore, there is no ground return
path to each service transformer. However, the generator switchgear bus includes a 75 kVA grounding
transformer which provides a reference to ground when the generator switchgear gen-utility tie is closed. The
neutral-to-earth connection of this grounding transformer introduces ground reference for stabilizing and
centering the 4.8 kV delta system around the ground reference point. The ground resistor also increases the
zero sequence impedance of the generator system, which helps in limiting the magnitude of line-to-ground fault
current on the emergency generator system. This grounding transformer has no effect on the electrical system
when the gen-ultility tie is open and the system is operating on normal utility power.

The 4.8 kV secondary from Transformer No. T1 (Essex Trunk 501) is brought into the primary switch house
and terminated to a 4.8 kV switchgear lineup. The secondary from Transformer T2 (Essex Trunk 507) is routed
to the outdoor generator switchgear, and then continues into the primary switch house.

The indoor switchgear line-up is configured in a main-tie-main arrangement. Under normal operation, the tie
breaker is open, creating two isolated 4.8 kV bus systems.

This pump station has a total of four diesel-driven generator units. Each generator has a standby load rating of
1,850 kW (2,281 kVA). The 4.8 kV emergency generator switchgear is located in an outdoor switch house.
The generator switchgear includes a main disconnect for 4.8 kV service from Transformer No. 2 (52-UM) and
paralleling equipment to allow the generator system to be paralleled with this utility.

Two house transformers provide 480 volt power to two 480 VAC distribution panels (PDC-1 and PDC-2). Both
panels are protected with 800A main circuit breakers which trip instantaneously when fault current exceeds
3,200 amperes. Modeling of arcing faults throughout the 480 VAC electrical system shows that 70 percent of
arcing faults within this system can be cleared instantaneously by one of these two main 800A circuit breakers.
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24 kV Service Transformers

Service transformers T1 and T2 were both originally manufactured by Westinghouse and installed when the
pump station was constructed. The transformers have operated well beyond rated and expected life.
Transformer T1 appears to have been refurbished in the last 8 years. Typical refurbishing services add
another 10 to 20 years to the transformer life. The primary bushings recently failed on transformer T1 and
have been replaced. The primary no-load switch on transformer T1 has non-functional indication on the
position of the switch. There is a lack of transformer fault and overcurrent protection on the primary side of
each transformer.

The transformers should be replaced to allow for another 40 to 50 years of reliable operation. Replacement
should include installation of primary protection for the transformer. This should consist of a 27 kV or 35 kV
rated vacuum circuit breaker in an outdoor-rated enclosure with programmable protective relaying specific to
transformer protection. Protective relaying should isolate the transformer in the event of a transformer internal
fault or utility power problem (ANSI 87 differential protection, ANSI 50 instantaneous fault protection, and ANSI
27 undervoltage protection, at a minimum).
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The two service transformers provide a floating delta secondary connection to the main switchgear. This type
of system exposes the 4.8 kV system to potential overvoltage conditions in the event of an arcing phase-to-
ground fault, where the arcing condition can cause a voltage multiplication with respect to ground. This type of
fault can occur if an operating motor experiences a line-to-ground arcing fault on one of the motor windings, or
if a surge arrestor begins to fail and begins flashing to ground. The result of the arcing condition can cause
line-to-ground voltages to temporarily exceed 3 or more times the typical line-to-ground voltage.

A solution to this potential problem is to provide a derived neutral grounding system on the secondary side of
each transformer. This involves adding a small three-phase wye-delta transformer (with high impedance
neutral grounding on the primary side and shorted secondary delta windings) or a zig-zag transformer with high
impedance grounding. Either solution creates an artificial ground which will hold the system voltage in place in
the event of an arcing ground fault. A derived neutral grounding solution should be considered to eliminate
potential damage to the station’s electrical system and equipment.
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4,800 Volt Generator Units

This pump station has a total of four diesel-driven generator units which were installed in 1999. The rated
lifespan of these units is between 10,000 to 20,000 hours of operation. These units are only operated in the
event of a loss of utility power or when exercised. The total usage on each engine-generator is under 2,000
hours over the last 17 years. With regular exercising, maintenance, and occasional repair, these units should
provide another 40 years of operation.
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4,800 Volt Generator Switchgear

The 4.8 kV generator switchgear was also installed in 1999 and consists of vacuum circuit breakers. The
electrical switchgear is housed in an outdoor walk-in style enclosure. The switchgear has been well maintained
and appears in good condition. This switchgear is expected to provide another 40 years of operation. The
batteries are located in the first compartment and should be replaced as part of a regular maintenance
schedule. Generator switchgear house transformer No. 1 is located outdoors. The equipment is in good
condition but the enclosure has some surface corrosion. The corrosion can be controlled by applying a primer
and paint manufactured specifically for rusting metal.
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4,800 Volt Main Switchgear

The 4.8 kV main switchgear is located in the switchgear building and was installed in 2003. The switchgear
consists of vacuum circuit breakers. The switchgear has been well maintained and appears in good condition.
This switchgear is expected to provide another 40 years of operation. The batteries are located in a separate
battery room and should be replaced as part of a regular maintenance schedule.
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Medium Voltage Motor Starters

The medium voltage motor starters are fused starters with vacuum contactors. All eight motor starters were
replaced in 2003 and are in good condition. The motor starters are expected to provide another 40 years of
operation.

Storm Water Pump Motors

The station has six 2,300 HP and two 2,250 HP storm water pump motors. These medium voltage motors are
synchronous, 200 rpm, 36-pole motors. The storm water pump motors are original as installed. It is understood
that the storm water pumps/motors 1, 2, 3, and 4 were installed when the station was constructed; storm water
pumps/motors 5 and 6 were installed in the 1930s; and storm water pumps/motors 7 and 8 were installed in
the 1940s. While the motors are operating sufficiently, they are beyond the expected service life. New motors
should be considered, especially if new pumps are provided with the new project.
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Sanitary Pump Motors

The sanitary station has four medium voltage motors for sanitary pumps (Pumps No. 9, 10, 11, and 12). The
motor horsepowers are 500 HP, 350 HP, 500 HP, and 200 HP respectively. The motor for Pump No. 9 had
been removed for repair at the time of the field visit in August of 2017. The motors for pumps 10, 11, and 12
are 16-pole (450 rpm), 18-pole (400 rpm), and 14-pole (514 rpm) respectively. The existing motors are at the
end of their expected service life. New motors should be considered, especially if new pumps are provided with
the new project.

Low Voltage Distribution

The two 500 kVA house transformers were installed in 2003 to support the 480 VAC equipment. These are
indoor, dry-type transformers and provide power to three 480 VAC distribution panels (PDC-1, PDC-2, and
PDC-3). The station also includes six smaller dry type transformers which provide power to the station’s
120/208 VAC and 240 VAC panelboards. These transformers and panelboards were also installed in 2003.
All transformers and panelboards are in good condition and are expected to provide another 40 years of
operation.

Lighting Systems

The upper levels of the Conner Creek Pump Station are well lit with induction high-bay lighting fixtures. This
type of fixture does not use a filament and has a rated life similar to LED fixtures (approximately 100,000
hours). The induction high-bay fixtures were installed within the last 10 years. The lighting replacement
project included the Switchgear Building and the Sanitary Pump Station. Since the buildings are not occupied
on a continuous basis, these lights are not used continuously and should provide another 20 to 30 years of
useful life. The efficacy of the induction lamps is fairly high (approximately 95 lumens/watt). LED high bay
fixtures provide efficacy values around 120 lumens/watt. Replacement of the induction lighting would not
reduce lamp/light maintenance and would not provide a reasonable payback period based on higher efficacy.
Supplemental LED lighting is recommended for some smaller rooms which were not included in the recent
lighting retrofit.
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The lower levels of the pump station still utilize the older incandescent style fixtures, although many of these
have been replaced with compact fluorescent lamps. Lighting at these levels is not adequate and the fixtures
provide low efficacy (14 lumens/watt for incandescent and 60 lumens/watt for compact fluorescent). The
lighting at these lower levels should be replaced with more efficient LED lighting and the illumination levels
should be increased to meet IES standards.

Field Instrumentation

Field instrumentation at this station appeared to be in good condition and functioning properly. The only
exception was the Safetnet gas sensing system in the Sanitary Pump Station, which was not functional at the
time of the visit, but was actively being repaired. Also, the hinge on the stainless steel gate control panel
located near the rear of the property is broken and should be repaired.
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Freud Pump Station: Electrical Distribution System Overview

The electrical system at the pump station consists of three 24 kV electrical services from Detroit Edison
(Ludden 161, Porter 132, and Ludden 208). The three electrical services provide power to three GLWA-owned,
6,000/7,500 kVA transformers which step down the voltage from 24,000 VAC to 4,160 VAC. Each transformer
includes an oil immersed isolation switch, but the switch is only rated to interrupt an unloaded transformer (10A
magnetizing current interruption only). Service isolation is accomplished through Detroit Edison via utility
switching.

The three service transformers provide ungrounded delta secondary service to the pump station. However, the
generator switchgear bus includes a 75 kVA grounding transformer which provides a reference to ground when
the generator switchgear gen-utility tie is closed. The neutral-to-earth connection of this grounding transformer
introduces a ground reference for stabilizing and centering the 4.16 kV delta system around the ground
reference point, but not when the system is operating on normal utility power.

The 4.16 kV secondary conductors from the two Ludden utility services (Ludden 161 and Ludden 208) are
brought into the pump station and terminated directly to main circuit breakers on Bus #1 and Bus #3
respectively. The secondary conductors of transformer T-2 (Porter 132 utility service) are routed to the outdoor
generator switchgear, and then continues into the indoor switchgear main circuit breaker on Bus #2.

The indoor switchgear line-up is configured in a 4-bus arrangement, with tie circuit breakers creating a looped
tie between the four busses. Under normal operation, tie breakers 1-2, 2-3, and 4-1 are open, creating three
isolated 4.16 kV bus systems which are fed from the three separate utility services. Bus 4 has no utility service,
and Tie 3-4 is typically closed to provide service to this bus.

The 4.16 kV emergency generator switchgear is located in an outdoor switch house, and consists of 3-cycle
vacuum breakers. The switchgear includes a main disconnect for intercepting the 4.16 kV service from
Transformer No. 2 (562-UM), and paralleling equipment to allow the generator system to be paralleled with the
Porter 132 utility. The generator switchgear is responsible for selecting the source of power (utility, generator,
or both), and distributing this power to Bus #2 of the indoor switchgear.

This station does not have 480 VAC equipment. All low voltage equipment is sourced from the station’s four
112.5 kVA, 4.16 kV — 120/208 VAC transformers.
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24 kV Service Transformers

Service transformer T1 was originally manufactured by Standard Transformer and installed when the pump
station was constructed in 1955. The transformer reached the end of its typical lifespan about 15 years ago.
The transformer was refurbished in 2008 by Brandon and Clark Inc. Typical refurbishing services add another
10 to 20 years to the transformer life. The transformer should be replaced within the next decade to allow for
another 40 to 50 years of reliable operation.

,» INC.

SFORMER DIVISION
K, TEXAS .

FORMER 60 HERTZ
fA:L # 113301
SRIAL # 272508

Service transformer T2 was originally manufactured by Standard Transformer and also installed when the
pump station was constructed in 1955. The transformer was repaired in 2007 by Brandon and Clark Inc. The
transformer should be replaced within the next decade to allow for another 40 to 50 years of reliable operation.

i

Service transformer T3 was originally manufactured by Standard Transformer and installed when the pump
station was constructed in 1955. The transformer was rewound and rebuilt by Westinghouse Canada Inc in
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1998. The refurbished transformer is approaching the rated 20 year life for a refurbished transformer and
should be replaced soon with a new transformer.

X

TRANSFORMER REWOUND AND REBUILT BY:

Westinghouse Canada Inc.
717 WOODWARD AVE.
HAMILTON, ONTARIO

ALL CHARACTERISTICS AS REWOUND / REBUILT ARE
AS PER THE ORIGINAL IIANUFAC'[!JREE STANDARD

TRANSFORMER, SERIALNO.: =
DATE OF REWIND /REBUILD:
WESTINGHOUSE REFERENCE: S48T
%CMP: 3 7

-

The three service transformers provide a floating delta secondary connection to the main switchgear. This
type of system exposes the 4.16 kV system to potential overvoltage conditions in the event of an arcing phase-
to-ground fault, where the arcing condition can cause a voltage multiplication with respect to ground. This
type of fault can occur if an operating motor experiences a line-to-ground arcing fault on one of the motor
windings or if a surge arrestor fails and begins flashing to ground. The result of the arcing condition can cause
line-to-ground voltages to temporarily exceed 3 or more times the typical line-to-ground voltage. Occasional
ground faults have been detected in the recent past by the ground fault sensing system provided on the
medium voltage switchgear.

A solution to this potential problem is to provide a derived neutral grounding system on the secondary side of
each transformer. This involves adding a small three-phase wye-delta transformer (with high impedance
neutral grounding on the primary side and shorted secondary delta windings) or a zig-zag transformer with high
impedance grounding. Either solution creates an artificial ground which will hold the system voltage in place
in the event of an arcing ground fault. A derived neutral grounding solution should be considered to eliminate
potential damage to the station’s electrical system and equipment.
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4,160 Volt Generator Units

This pump station has a total of four diesel-driven generator units which were installed in 1999. The rated
lifespan of these units is between 10,000 to 20,000 hours of operation. These units are only operated in the
event of a loss of utility power or when exercised. The total usage on each engine-generator is under 2,000
hours over the last 17 years. With regular exercising, maintenance, and occasional repair, these units should
provide another 40 years of operation.

4,160 Volt Generator Switchgear

The 4.16 kV generator switchgear was also installed in 1999 and consists of vacuum circuit breakers. The
electrical switchgear is housed in an outdoor walk-in style enclosure. The switchgear has been well
maintained and appears in good condition. This switchgear is expected to provide another 40 years of
operation. The batteries are located in the first compartment and should be replaced as part of a regular
maintenance schedule. Generator switchgear house transformer No. 4 is located indoors and is in good
condition.

o
o
S8
E
k|
-
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4,160 Volt Main Switchgear

The 4.16 kV main switchgear was installed in 2007 and consists of vacuum circuit breakers. The switchgear
has been well maintained and appears in good condition. This switchgear is expected to provide another 40
years of operation. The batteries are located in a separate battery room and should be replaced as part of a
regular maintenance schedule. The dc power panel which distributes 125 vdc power appears to be the original
panel from 1955. Although currently functional, replacement is recommended due to age and the critical
nature associated with the function of the equipment that this panel supports.
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Medium Voltage Motor Starters and Cubicles

The medium voltage motors are currently started by closing the 4.16 kV vacuum circuit breaker and
synchronizing with the original 1955 motor field cubicles. The age of these cubicles makes troubleshooting
difficult, including repair or replacement of components. Medium voltage motor starters similar to those utilized
in the Conner Creek Pump Station, including electronic synchronization, is recommended as a replacement for
the current excitation and synchronization control system.

Hn

Storm Water Pump Motors

The station has eight 3,000 HP storm water pump motors. These medium voltage motors are synchronous,
225 rpm, 32-pole motors. The storm water pump motors are original as installed during the original pump
station construction. While the motors are operating sufficiently, they are beyond the expected service life. New
motors should be considered, especially if new pumps are provided with the new project.
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Sanitary Pump Motors

The sanitary pumps are driven with two 200HP medium voltage synchronous motors (Pumps No.9 and 10).
The motors are located on the lowest level of the station and were originally used for station dewatering. New
motors should be considered, especially if new pumps are provided with the new project.

Low Voltage Distribution

This station does not have 480 VAC. Station house power is distributed at the 208/120 VAC level via four
4160V-120/208V house transformers (including the generator house transformer, T-4). Three of these
transformers are located in transformer room. House transformers T-1 and T-2 are dry type transformers and
were recently replaced in 2010. These two transformers are expected to provide another 40 years of useful
life. Transformer T-3 is a silicon liquid-filled transformer and appears to be installed after 1979 since the
original nameplate includes a statement about being PCB-free (after PCBs were banned). The transformer
may be approaching end-of-life and should be replaced within the next 10 years.

HOUSE SERVICE TRANSFORMER #1
INSTALLED ‘ =PT 2218
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Many of the power distribution panelboards at this station date back to the 1950’s. The age of the circuit
breakers in these panels will make replacement difficult as the circuit breakers begin to fail. The following
panelboards should be replaced:

e PP-1
e PP-2
e PP-3
e PP-5
e LP-3
e LP4

Lighting Systems

The upper levels of the Freud Pump Station are well lit with induction high-bay lighting fixtures. This type of
fixture does not use a filament and has a rated life similar to LED fixtures (approximately 100,000 hours). The
induction high-bay fixtures were installed within the last 10 years. Since the building is not occupied on a
continuous basis, these lights should provide another 20 to 30 years of useful life. The efficacy of the induction
lamps is fairly high (approximately 95 lumens/watt). LED high bay fixtures provide efficacy values around 120
lumens/watt. Replacement of the induction lighting would not reduce lamp/light maintenance and would not
provide a reasonable payback period based on higher efficacy. Supplemental LED lighting is recommended
for some smaller rooms on the upper level which were not included in the recent lighting retrofit.

The lower levels of the pump station still utilize the older incandescent style fixtures, although many of these
have been replaced with compact fluorescent lamps. Lighting at these levels is not adequate and the fixtures
provide low efficacy (14 lumens/watt for incandescent and 60 lumens/watt for compact fluorescent). The
illumination at these lower levels should be increased to meet IES standards. Replacement and new light
fixtures should utilize the more efficient LED lights.

Field Instrumentation

Field instrumentation at this station appeared to be in good condition and functioning properly. The only
exception was an Endress and Hauser FHB 20 wet well level sensor (LIT 803010), which appears to have
been intentionally taken out of service. Several ultrasonic level monitors are located in the same vicinity of this
non-functional level monitor.
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Section 1: Introduction

1.1 Purpose

This Technical Memorandum 2 - Concept Alternatives Evaluation (TM2) is part of the CS-120 Freud and Con-
ner Creek Pump Station Improvements Project. The purpose of this technical memorandum is to provide the
following:

e Establish the new functional requirements for both the Freud and Conner Creek Pump Stations,
e Describe and compare the Freud and Conner Creek Pump Station improvement alternatives, and
e Provide recommendations for the improvements.

Many of the improvements described in the memorandum are derived from the findings of the Condition As-
sessment submitted to GLWA on October 13, 2017. Refer to the Condition Assessment Report for the basis
of these recommended improvements.

A key component of this TM2 is to step back and analyze the entire system to answer questions regarding
system operation and capacity. This evaluation, in addition to the condition assessment report, provides a
road map of the improvements necessary at the Freud and Conner Creek Pump Stations to make them relia-
ble, functional, and sustainable into the future, as well as safely maintaining operations during construction
activities.

1.2 Pump Station History

The Freud and Conner Creek pumping systems are key components in relaying wastewater and storm water
generated in the eastern portion of Detroit to the Fairview Sewage Pump Station, and ultimately, to the De-
troit Water Resource Recovery Facility (WRRF). The operation of these facilities is critical to prevent flooding
of stakeholders’ premises, but they also protect the water quality in the Detroit River and ultimately the
drinking water supply for Detroit. The conveyance system is very complex involving at least eight intercep-
tors/sewers, multiple regulating structures, three large pump stations, and a CSO treatment system. The
conveyance system has grown and been modified numerous times over the past 100-years with the last ma-
jor improvement being the construction of the Conner Creek CSO Basin and Treatment Facility which was
placed into operation in 2005.

In the past, many improvements made to the conveyance system were reactive improvements to address
immediate issues. While these reactive improvements endeavored to review the operation of the entire sys-
tem, in some instances, the immediate problem was corrected, but generated other issues with the overall
operation of the conveyance system. The completion of the Conner Creek CSO Basin is an example of this
effect. By all accounts, the vacuum priming system on the Conner storm water pumps worked effectively
prior to the CSO basin being placed into operation. The impact of the CSO basin on the operation of the Con-
ner storm water pumps was identified as a potential problem due to the Conner outfall being drained as a
result of operation of the CSO facility. The solution was the construction of a low head dam in the Conner
outfall to capture and retain a sufficient quantity of water to seal the Conner storm water pump’s discharge
siphon. This solution did not solve the primary concern (priming of the Conner storm water pumps) and
caused a secondary issue with solids settling out upstream of the dam.

The Freud Pump Station (FPS) was constructed in the mid-1950s primarily to handle the overflows from the
Conner Creek Pump Station (CCPS). When the capacity of the CCPS is exceeded, the East Jefferson Relief
Sewer overflows to the Fox Creek and Ashland Relief Sewers. The original concept was for the FPS and the
Fox Creek and Ashland Relief Sewers to store approximately 20 million gallons for return to the CCPS
through the East Jefferson Relief sewer when the CCPS could handle the flow. The operation concept of
Freud was changed when the Conner Creek CSO Facility was placed into operation. The change was made so
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that the Freud storm water pumps would fill up the Conner outfall, thereby facilitating the priming of the Con-

ner storm water pumps.

The Conner Creek Pump Station was originally constructed in the late-1920s to handle the flows from the
East and West Jefferson Relief Sewers. The CCPS consists of two distinct components, the sanitary pump
station and the storm water pump station, along with the ancillary support appurtenances (emergency gener-
ators, switch house and backwater gates). Sanitary and low storm water flows are pumped by the sanitary
pump station into the Detroit River Interceptor. The Sanitary Pump Station was constructed in the 1950s.

1.3 Current Conditions

A summary of the findings for the existing conditions at each station is included in the tables below for both
the Freud Pump Station and Conner Creek Pump Station.

Table 1-1. Freud Pump Station - Summary of Existing Conditions Major Findings

Operations and Hydraulics Assessment

e Insufficient Sanitary Pump Capacity
Sanitary Pumps operating beyond acceptable range
Undesirable Sanitary Pump Operating Conditions
Unacceptable Pump Suction Intake Conditions
Installation not compliant with HI Standards

Process-Mechanical Assessment

e Inability to Isolate Wet Well for Storm and Sanitary
Pumps
e  Excessive wear on Sanitary Pumps
o  Spare pumps are stored at the Pump station
for replacements.
o Each pump has a dedicated range and no in-
stalled redundancy is provided

Electrical Assessment
e  Aging Outdoor Service Transformers
Aging Motors
Poor Interior Lighting
Aging 125vdc Power Distribution System

Aging Back-Up Power System
Obsolete motor field cubicles

Instrumentation Assessment

e  Heavily Retrofitted Mimic/Control Panel
e  Aging Ovation PLC System

Architectural and Structural Assessment

e  Aging membrane roof, exterior doors, and windows

e  Brick tuckpointing and small brick patch repairs

e  Deteriorating tile flooring surface on top floor and exte-
rior concrete stairs

o Insufficient access stairs to loading dock/PS

o Deteriorated exterior concrete flume and loading dock
top slabs and slab edges, steel building column base at
loading dock

e Deficient concrete pump bases

e Corroded interior and exterior gratings and platform and
stair leading to lowest sump level

e  Corroded window and door lintels

e  Deteriorated concrete wall surfaces of lowest sump level

HVAC and Plumbing Assessment

e  All major HVAC equipment - end of useful service life
e  All major plumbing fixtures and equipment - end of use-
ful service life

Civil Assessment
e  Poor Site Vehicle Access for large vehicles.
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Table 1-2. Conner Creek Pump Station - Summary of Existing Conditions Major Findings

Operations and Hydraulics Assessment Process-Mechanical Assessment
e Insufficient Sanitary Pump Capacity e Inability to isolate Wet Well for Storm Pumps
o  Standby capacity not provided for current flow e Desire to eliminate the Vacuum Priming System
o  Poor suction hydraulics cause pump wear o Pump replacement will be required using a
e  Vacuum priming systems for Storm Pumps is complex different pump style
and unreliable o Pump Station and piping modifications will be
o  Operators must be on site to operate vacuum required

priming system and start pumps
o Installation not compliant with HI Standards

Electrical Assessment Instrumentation Assessment
e  Aging Outdoor Service Transformers e  Aging Ovation PLC System
Aging Motors

[ ]
e  Poor Interior Lighting
e  Aging Back-Up Power System

Architectural and Structural Assessment HVAC and Plumbing Assessment
e  Aging membrane roof (Sanitary and Switchgear Build- e Need for replacement of all major HVAC equipment
ings) e Need for replacement of all major plumbing fixtures and
e  Aging gutters, exterior doors, and windows equipment

e  Brick tuckpointing and small brick patch repairs

o Deteriorated exterior concrete surge tank top slab

e  Corroded interior and exterior gratings

e  Corroded window and door lintels

e  Corroded steel crane runway beam of Storm PS

e  Corroded upper steel platform members of Backwater
Gate Structure

Civil Assessment
e  Poor Site Vehicle Access outside gate and lack of park-
ing for vehicles
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Section 2: Pump Facility Functional Requirements

Clearly defining the desired functional requirements for the improved facilities is critical to successful im-
provement of the pump stations. The functional requirements describe the required operational capabilities
and the maintainability expectations. The functional requirements were developed based on review of cur-
rent operating procedures, analysis of historic operations, and GLWA staff input for future operations and
maintenance requirements. It should be noted that many of the requirements listed below are directly re-
lated to elements outlined in Recommended Standards for Wastewater Facilities (2014 edition).

2.1 Freud Pump Station

2.1.1 Operational Requirements
The recommended operational functional requirements are as follows:

Proposed Firm Capacity - Provide 30 mgd firm Sanitary pumping capacity at a low wet well level (Elevation
[EL.] 25-ft) with any pumping unit out of service. Provide 2,030 mgd firm Storm pumping capacity with any
pumping unit out of service.

Wet Well Range - Provide firm capacity throughout the existing operating wet well range of EL. 25-ft to EL.
65-ft for the Sanitary Pumps, and EL. 45-ft to EL. 75-ft for the Storm Pumps, which provides some overlap
between the Sanitary and Storm Pumps.

Pump Performance - Provide pumps that operate within their Preferred Operating Range (POR) throughout
this normal range and within their Allowable Operating Range (AOR) for infrequent wet weather events.

Suction Intake Conditions - Meet Hydraulic Institute (HI) recommendations for suction intake conditions for
normal operating conditions. Physical modelling is being completed by Clemson Engineering Hydraulics to
evaluate the conditions for the existing wet wells, both for the Storm Pumps and the Sanitary Pumps to de-
termine modifications that are beneficial to the pump suction conditions, specifically for the Sanitary Pumps.

Power Supply Redundancy - Provide a redundant power supply to support the pumping capacity.

2.1.2 Maintenance Requirements
The recommended maintenance functional requirements are as follows:

Isolation of Individual Sanitary Pump Units - Provide the ability to reliably and safely isolate or remove the
individual pumping units for maintenance without impacting the performance of the other pumping units.
The existing station layout provides isolation for the Sanitary Pumps, but not for the Storm Pumps.

Isolation of Wet Wells - Provide the ability to reliably and safely isolate the Pump Station wet well to allow
maintenance. This is a criterion of GLWA, as there is currently no means to prevent flow from entering the
station from the two 16-ft diameter sewers. In addition, the Sanitary Wet Well is contained within the Storm
Wet Well, and there is no means to separate the two wet wells.

Equipment Removal Safety - Provide provisions to enhance removal of pumps, motors, and other major me-
chanical or electrical equipment. Individual pump and motor removal shall not interfere with continued oper-
ation of remaining pumps.

A ARCADIS [z
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2.2 Conner Creek Pump Station

2.2.1 Operational Requirements
The recommended operational functional requirements are as follows:

Proposed Firm Capacity - Provide 184 mgd firm Sanitary pumping capacity (increased from existing) at a low
wet well level (Elevation [EL.] 62-ft) with any pumping unit out of service. Provide 2,226 mgd firm Storm
pumping capacity with any pumping unit out of service.

Wet Well Range - Provide firm capacity throughout the existing operating wet well range of EL. 59-ft to EL.
65-ft. for the Sanitary Pumps, and EL. 65-ft to EL. 79-ft for the Storm Pumps.

Pump Performance - Provide pumps that operate within their Preferred Operating Range (POR) throughout
this normal range and within their Allowable Operating Range (AOR) for infrequent wet weather events.

Suction Intake Conditions - Meet Hydraulic Institute (HI) recommendations for suction intake conditions for
normal operating conditions. Physical modelling is being completed by Clemson Engineering Hydraulics to
evaluate the conditions for the existing wet wells, both for the Storm Pumps and the Sanitary Pumps to de-
termine modifications that are beneficial to the pump suction conditions, specifically for the Sanitary Pumps.

Power Supply Redundancy - Provide a redundant power supply to support the firm pumping capacity.

Start-up Reliability / Ease-of-Operation - Provide pumping systems that can be reliably operated in remote-
manual or remote-automatic mode. Pumping systems start-up shall not be reliant on vacuum priming sys-
tems.

2.2.2 Maintenance Requirements

The recommended maintenance functional requirements are as follows:

Isolation of Individual Sanitary Pump Units - Provide the ability to reliably and safely isolate or remove the
individual pumping units for maintenance without impacting the performance of the other pumping units.
The existing station layout provides isolation for the Sanitary Pumps, but not for the Storm Pumps.

Isolation of Wet Wells - Provide the ability to reliably and safely isolate the Pump Station wet wells to allow
maintenance. This is a criterion of GLWA, as there is currently no means to prevent flow from entering the
Storm Wet Well from the two 14-ft diameter sewers. The Sanitary Wet Well currently can be isolated.

Equipment Removal Safety - Provide provisions to facilitate removal of pumps, motors, and other major me-
chanical or electrical equipment. Individual pump and motor removal shall not interfere with continued oper-
ation of remaining pumps.

A ARCADIS [es;
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Section 3: Pumping Improvement Concept Alternatives Analysis

This section provides a description, analysis, and comparison of alternatives.

3.1 Alternatives Analysis Methodology
3.1.1 Methodology Overview

The Arcadis Team used a step-wise approach to developing and analyzing pumping concept alternatives for
improvements to the Freud and Conner Creek Pump Stations. This approach was as follows:

e PS concept feasibility screening,
e Pump-type screening evaluation, and
e Alternatives development and comparison.

Alternatives development and comparison focused on achieving the functional requirements outlined above
in Section 2.

3.1.2 Pump Station Concept Feasibility Screening

Numerous pump station concept alternatives were developed in the feasibility screening phase. Three alter-
natives were selected for further consideration; however, other concepts were developed and vetted. Some
of the alternatives not selected for further consideration (screened-out) included:

Table 3-2. Pump Station Concept Feasibility Screening

Possible Feature Cons/ Fatal Flaw
Conner PS Storm Pumps . .
] o o Still presents a priming system that may be
o  Different style of priming sys- complex and/ or difficult to maintain
tem
Conner PS Storm Wet Well o To maintain PS during construction would re-
o Modify existing wet well to be quire essentially a new Conner Storm Station
deeper and more functional for “temporary” bypass

3.1.3 Pump-Type Screening Evaluation

Based on knowledge of industry best practices and experience with other wastewater pump station design
projects, the Project Team performed a screening evaluation of candidate pumping equipment types for use
in the Freud and Conner Creek PS improvements. Table 3-1 below summarizes the screening evaluation
conclusions. In brief, three pump-types were selected for further consideration: dry-pit vertical centrifugal,
submersible non-clog centrifugal, and vertical axial flow column pumps.

A ARCADIS [es;
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Table 3-1. Pump-Type Screening Evaluation

Pumping Equipment Alternative

Advantages

Disadvantages

Comments/Conclusions

Dry-Pit
Vertical
Centrifugal Pump

Easy access to motors and pumps
for in-situ maintenance.

Robust construction well suited for
solids handling.

Wide selection of products and per-
formance curves.

Requires deep dry-well adjacent to wet
well.

Most complex facility; requires egress,
HVAC, lighting, and equipment handling
provisions.

o Good fit for rehabilitation of
existing PS.

o Selected for alternatives fea-
sibility screening.

Submersible Non-
Clog Centrifugal
Pump

No motor noise due to submerg-
ence.

Robust construction well suited for
solids handling.

No external flushing water or
oil/grease lube systems.

Very simple facility.
Wet-pit or dry-pit installation possi-
ble.

Largest commercially available unit is ap-
proximately 40 mgd.

Numerous units needed for larger capac-

ity PSs.

Wet-pit installation not readily accessible
for inspection. May require maintenance

at certified service centers.

o Wet-pit installation for new wet
well would limit impact to resi-
dential neighborhood.

o Selected for alternatives feasi-
bility screening.

Vertical Axial Flow

Simple facility. Does not require
dry-pit.

Does not require submersible motor.

Easy access to motor.
Lower equipment cost.

More prone to clogging.

Not well suited for solids handling (e.g.
raw sewage). Common for storm water.
Requires above-ground building for mo-
tors.

e Some potential, however, in-
ferior to Non-Clog Solids Han-
dling Vertical Column pumps.

o Selected for alternatives fea-

sibility screening.

Column Pump e Narrow POR, sensitive to intake condi-
tions.
Robust construction purpose-built | e Access to pump bowl requires handling | e Will not fit in existing Conner
for wastewater solids-handling ap- of motor and pump column. PS.
plications. o Higher equipment cost. o Mot selected for alternatives
Non-Clog Simple facility. Does not require o Requires above-ground building for mo- feasibility screening.

Solids Handling
Vertical Column
Pump

dry-pit.

Does not require submersible motor.

Easy access to motor.

Capable of handling large solids.
Broad POR, excellent for variable
speed operation.

tors.
Large suction bell may not fit into exist-
ing wet well.

No motor noise due to submerg-

Not typically used for raw wastewater.

o Notselected for alternatives

ence. Common for screened storm water. feasibility screening.
. No external flushing water or o Not readily accessible for inspection.
Submersible oil/grease lube systems. o May require maintenance at certified ser-
Axial Flow Pump Very simple and secure facility. vice centers.
e Narrow POR, sensitive to intake condi-
tions.
Limited wet well size. o Very large concrete structure required. o Not selected for alteratives
Can handle high solids loading. o Very high capital cost. feasibility screening.
o High potential for odors.
o Large screw units are difficult to handle.
Screw Pump .

Most suitable for very low TDH applica-
tions.

A ARCADIS [e]
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

3.2 Concept Alternatives Overview

Three conceptual categories were selected for further consideration. A brief description of each alternative
is as follows:

e Alternative 1 - Minimum Improvements for Freud PS and Conner Creek PS.

O

Freud PS - This alternative includes the replacement of the two existing Sanitary Pumps with two
submersible non-clog centrifugal pumps (30 mgd each) in the existing configuration to better cover
the pumping range required. The pump station also requires isolation of the wet well which will be
accomplished by constructing new junction shafts with stop gates on each of the 16-ft diameter
sewers at the site along Freud Avenue.

Conner Creek PS - This alternative includes the addition of two new submersible Sanitary Pumps (40
mgd each) located in a new wet well on the site with connections to the existing Sanitary PS and 14-
ft diameter sewers, as well as force mains to the existing Sanitary Discharge Box and the Storm Wa-
ter Discharge structure (two layout options in figures). The pump station also requires isolation of
the wet well which will be accomplished by constructing new junction shafts with stop gates on each
of the 14-ft diameter sewers at the site. Elimination of the vacuum priming systems requires that
the Storm Pumps be replaced with eight vertical column pumps installed through the existing open-
ings in the pump room floor.

o Alternative 2 - Intermediate Improvements for Freud PS and New Conner Creek PS.

O

Freud PS - This alternative includes modification of the existing Sanitary Pumps to replace them with
two Dewatering Pumps (30 mgd each) in the existing configuration. The pump station also requires
isolation of the wet well which will be accomplished by constructing new junction shafts with stop
gates on each of the 16-ft diameter sewers at the site along Freud Avenue. A new Sanitary Pump
Station will be constructed on the north side of the site to house two new submersible non-clog San-
itary Pumps (30 mgd each). This will include 48-in diameter sewers from the Junction Shafts to the
station, and two 36-in diameter force mains to the existing Discharge Chamber.

Conner Creek PS - This alternative includes construction of a new Conner Creek PS adjacent to the
existing Conner Creek Pump Station, potentially to the west on a currently vacant parcel. The new
station will include new stations for both Storm Pumps and Sanitary Pumps, with a divided wet well
for the Storm pumps to allow half of the pumps to be isolated for maintenance. The Sanitary Pumps
will be six new submersible non-clog pumps (40 mgd each) installed in a trench style wet well. The
Storm Pumps will be twelve new vertical-column axial-flow pumps (200 mgd each, six in each wet
well).

e Alternative 3 - New Combined Pump Station.

O

Freud PS & Conner PS - This alternative includes the construction of an entirely new PS adjacent to
the existing Conner Creek Pump Station, potentially to the west on a currently vacant parcel. This
will have a combined capacity to handle influent and effluent flows associated with both existing sta-
tions and deep enough to accept gravity flow from the existing Freud Pump Station by means of a
new connecting tunnel. The concept for the new PS will include ten Storm Pumps and six Sanitary
Pumps, as well as divided wet wells for both the sanitary and storm pumps to allow half of each
group of pumps to be isolated for maintenance. This alternative effectively replaces the two existing
stations with one new station.

A ARCADIS [es;
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3.3 Construction Cost Estimate Methodology
3.3.1 Class of Estimate

According to the Association for the Advancement of Cost Engineering International (AACE) criteria:
e AClass 5 estimate is defined as a Concept Screening Estimate.
o Typically, project definition is from O to 2 percent complete.
o Expected accuracy from -50 to +100 percent.
o AClass 4 estimate is defined as a Study or Feasibility Estimate.
o Typically, project definition is from 1 to 15 percent complete.
o Expected accuracy from -20 to +30 percent.

The alternatives presented in this report are still very conceptual in nature, but have been preliminarily eval-
uated for feasibility. Therefore, the estimates prepared for Alternatives 1, 2, and 3 are considered to be
somewhere between a Class 4 and a Class 5 estimate. So, a range of uncertainty of -30 to +50 percent was
applied to capital cost estimates for Alternatives 1, 2, and 3.

3.3.2 Cost Basis

The estimate was prepared using quantity take-offs, vendor quotes, and equipment pricing and construction
costs from recent projects. Labor and Material construction cost data from RS Means was applied to the
conceptual quantities available.

Alternatives 2 and 3 will likely require land acquisition, which introduces additional project complexity re-
lated to capital cost and construction schedule. Due to the uncertainty of associated costs, the Opinion of
Probable Cost tables presented at the end of each alternative does not include dollars for land acquisition.

3.3.3 Estimate Markups

Contractor and other estimate markups are based on the following conventionally accepted values. The
markups included for this evaluation are presented in Table 3-3.

Table 3-3. Estimate Markups

ltem Rate
Overhead and Profit 15%
Contractor General Conditions
Contractor Startup, Training, 0&M

12%
Building Risk, Liability, Auto Insurance
Bonds and Insurance
Escalation (3% per year - 3 years) 9%
Estimator’s Contingency -30to +50%
A ARCADIS [E]
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

3.4 Alternative 1: Minimum Improvements of Existing Pump Stations

3.4.1 Description - Alternative 1
The major construction elements of Alternative 1 are presented in the bulleted list below.
e Freud Pump Station Improvements
e Civil-Site
o New Junction Shaft for Stop Gate - Ashland Relief Sewer
o New Junction Shaft for Stop Gate - Fox Creek Relief Sewer
o Provide access drives for new Junction Shafts and modify fencing.
e Process-Mechanical
o Replace existing Sanitary Pumps (2 pumps, 30 mgd each) and piping
o Rehabilitate existing storm pumps (8 pumps total)
e HVAC/Plumbing
o Replace second steam boiler
o Replace condensate return system
o Replace steam unit heaters
o Replace exhaust and supply fans serving motor room and pump shaft
o Replace electric water heater
e Architectural
o Exterior brick tuckpointing and small brick repair patches for the Main Building and
site retaining wall
o Replace upper and lower membrane roofs of Main Building
o Replace tile on top floor surface (both inside and outside of building) with more dura-
ble top slab surface that can withstand material handling and maintenance opera-
tions
o Repair exterior concrete stairs near the west exterior top slab
o Provide handrail along the edges of all exterior concrete slabs; use removable hand-
rail along the east exterior loading dock slab edge
o Provide new permanent stair access for entry to Pump Station on east exterior load-

ing dock
o Replace existing personnel elevator

e Structural
o Repair structural steel column base at loading dock
Provide safety cage on ladder from lower to upper roof
Prepare and repaint exterior structural steel lintels
Inspect and service overhead bridge crane
Repair and rebuild crane runway beam stops and repair glazed CMU block wall
Install pull points for material handling operations from loading dock
Demo and repair portions of defective concrete top slabs on north and east exterior
top slabs
o Replace existing corroding and warping grating on all exterior top slabs (north, south,
east and west)

O O O O O O

A ARCADIS [E=
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

o Demo existing steel edge angle edge of east exterior loading dock and repair exterior
concrete slab edges (on top of masonry walls below) on all exterior top slabs (north,
south, east and west)

o Injection grout concrete cracks in substructure walls

o Demo and replace damaged concrete storm pump bases and anchor bolts

o Replace grating above and prepare and repaint structural steel framing supporting
grating over lowest sump level

o Prepare and repaint structural steel walkway members, floor plates and stair treads
leading down to lowest sump level. Replace all handrail and its connections to walls
and walkway members.

o Concrete surface repairs and injection grout of walls throughout the perimeter of the
lowest sump level.

o New concrete pad with containment curb for new transformers

e Electrical

o Replace Outdoor Service Transformers (3 transformers, 6/7.5 MVA each)

o Replace motor field cubicles (8 total)

o Replace indoor switchgear dc power distribution system

o Replace and supplement lighting to meet IES recommended illumination levels.
o |&C

o Retrofit aging Ovation panel

o Retrofit heavily reworked control/mimic panel

e Conner Creek Pump Station Improvements

e Civil-Site

o New Junction Shaft for Stop Gate - West Jefferson Interceptor

o New Junction Shaft for Stop Gate - East Jefferson Interceptor

o Modify drives to access Junction Shafts and modify site fencing

o Add ne access drive to Pump Station and improve parking lot capacity
e Process-Mechanical

o Rehabilitation Sanitary Pumps (4 existing pumps)

o Construct new Sanitary wet well and install two supplemental Sanitary Pumps (2

pumps, 40 mgd each) and piping

o Replace Storm Pumps with new vertical column pumps (8 pumps, 317 mgd each)
e HVAC/Plumbing

o Conner Creek Storm Water Pump Station

= Replace second steam boiler
= Replace condensate return system

= |nstall new outside air and supply ductwork to make-up air handling unit lo-
cated in the Boiler Room

= Replace the three exhaust fans located in the upper portion of the Strom Wa-
ter Pump Station upper cupola

o Conner Creek Sanitary Pump Station
=  Replace corroded exhaust ductwork

A ARCADIS [E=
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= Replace condensate return system
= Replace exhaust and supply fans
= Replace electric water heater

o Conner Creek Primary Switchgear Building
=  Replace one of the electric unit heaters located in the Electrical Room
= Replace electric radiant baseboard heater located in the Basement
= Replace rooftop mounted natural gas fired make-up air handling unit
=  Replace electric water heater

o Conner Creek New Sanitary Pump Station
= All new HVAC systems and controls
= All new plumbing systems

e Architectural
o General
= Exterior brick tuckpointing and cast stone joint repairs on Storm and Sanitary
Pump Stations and Switchgear Building
o Storm Water Pump Station
= New gutters and downspouts
= New roof on low roof over connection of Sanitary and Storm Pump Station
o Sanitary Pump Station
= Ladder from upper roof to low roof over
= Replace existing personnel elevator
o Switchgear Building
= New membrane roofing
o Misc. Site Structures
= Provide stair for access to the top of the surge tank

e Structural
o Storm Pump Station
= Prepare and repaint structural steel runway beams for bridge crane (also ver-
ify adequate capacity for replacement pump weights)
= |nspect and service overhead bridge crane (also verify adequate capacity for
replacement pumps)
= New grating platform, on top of Storm Pumps, to access storm pump shafts
=  New access hatch doors on exterior concrete patio slab and caulk exterior
concrete patio slab cracks
= Repair/patch floor openings when vacuum priming systems are removed.
= Demo old concrete bases and pour new concrete pump bases for new Storm
pumps
o Sanitary Pump Station
= |nspect and service overhead bridge crane
= Provide new grating on 3rd floor (1st floor up from basement - top of steel
beam EL 68.00 from record drawings) where framing exists but no grating
currently exists
= Injection grout concrete cracks in substructure walls
o Misc. Site Structures
= New concrete pad with containment curb for new transformers

A ARCADIS [E=
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= Caulk existing joints and cracks in generator containment slab and fix grading
to remedy portions of slab being undermined

= Demo and repair portions of defective concrete top slab on surge tank and
replace existing corroding and warping access hatches and floor plates

= Prepare and repaint structural steel upper platform framing beams at Back-
water Gate Structure

e FElectrical

o Replace Outdoor Service Transformers (2 transformers, 10 MVA each)

o Replace and supplement lighting to meet IES recommended illumination levels.
o |&C

o Retrofit aging Ovation panel

Figure 3-1 shows the proposed layout for Alternative 1 at the Freud Pump Station.
Figure 3-2 illustrates the proposed site improvements at Conner Creek Pump Station Alternative 1A.
Figure 3-3 illustrates the proposed site improvements at Conner Creek Pump Station Alternative 1B.

A ARCADIS [E=
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

3.4.2 Analysis - Alternative 1

3.4.2.1 Discussion - Alternative 1

The main objective for Alternative 1 at both the Freud Station and the Conner Creek Station is to provide iso-
lation for the wet wells and to firm up the Sanitary pumping capacity. In addition, the Conner Creek Station
has the criteria to eliminate the vacuum priming systems, which requires that the Storm Pumps be replaced.

The Freud Station improvements include Junction Shafts for isolation of the wet well and replacement of the
Sanitary Pumps to better suit the operating range and increase reliability.

The Conner Creek Station improvements include Junction Shafts for isolation of the Storm wet well and add-
ing Sanitary Pump capacity with two additional pumps in a new wet well.

A disadvantage of this alternative is the risk and cost associated with maintaining pumping capacity during
construction. It is anticipated that it is impractical to provide the full Storm Pump capacity with bypass
pumping during construction due to the magnitude of the flows and poor access to install a temporary pump-
ing system. Therefore, the proposed construction sequence below is based on upgrades to the Sanitary
Pumps and diverting low flows to the Sanitary Pumps to allow work to be completed for the Junction Shafts
at both stations and the Storm Pumps at Conner Creek. This will require an intermittent work schedule to
complete the Junction Shafts and Stop Gates, as these will be in a “flow through” area when the Storm
Pumps need to be operational.

Additionally, although maintainability of the Storm Pumps will be improved compared to the existing condi-
tions, the existing wet well configuration would continue to provide no wet well redundancy. Wet well redun-
dancy is a recommended industry best practice (Recommended Standards for Wastewater Facilities; 2014).
Additionally, even with described improvements to the stations, these facilities are beyond their useful life
and will likely require replacement within 40 years.

3.4.2.2 Constructability - Alternative 1

Freud Pump Station - Constructability challenges for this alternative include: maintaining pumping capacity
during construction (need for bypass pumping), likelihood of unforeseen conditions, and providing adequate
contractor laydown area. Bypass pumping will be required for Alternative 1, or some approach to allow con-
struction in phases during dry periods to reduce the necessary bypass pumping capacity.

The likely sequence of construction for Alternative 1 is as follows:

Modify/replace the existing Dewatering Pumps to achieve the desired operating range,

Install the two new Junction Shafts to the extent possible without opening the 16-ft diameter sewers,
Cut out the sewers within the Junction Shafts to expose the flow,

Initiate temporary pumping for dry weather flow from the Junction Shafts to the Discharge Chamber,

ok WD

Complete work in the Junction Shafts to install the stop gates and access for handling the gates,
6. Remove the temporary pumping.

Alternative 1 will present a challenging schedule, as all work is to be completed during low flow periods to
allow the 16-ft sewers to remain open for high flow. This allows the Storm Pumps to remain on line and re-
duces the risk associated with bypass pumping for the full storm flow capacity. This limits work periods to
dry weather when flows remain low and a weir in the Junction Shafts will provide a dry working area, alt-
hough the bypass pumps would need to be secured or removed during high flow periods. Ongoing work in
the Junction Shafts would require them to be cleaned as work started/stopped to continue construction until
the stop gates and guides are completed.
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

Alternative 1 is anticipated to be contained on the existing Freud Station site, but will require the use of por-
tions of the right-of-way for Freud Avenue and Tennessee Avenue during construction. The actual location of
the existing 16-ft diameter sewers must be determined during design.

Conner Creek Pump Station - Constructability challenges for alternatives 1A and 1B include: maintaining
pumping capacity during construction (need for bypass pumping), site constraints with existing infrastruc-
ture, likelihood of unforeseen conditions, and providing adequate contractor laydown area. Bypass pumping
will be required for Alternatives 1A and 1B, or some approach to allow construction in phases during dry peri-
ods to reduce the necessary bypass pumping capacity.

The likely sequence of construction for Alternative 1A and 1B is as follows:
1. Modify/replace the existing Sanitary Pumps to achieve the desired operating range,

2. Install the two new Junction Shafts to the extent possible without opening the 14-ft diameter sewers,
including stubs out for connections to the new Sanitary Station,

3. Install the new Sanitary Station, sewers, pumps, and discharge piping,

4. Put the new Sanitary Station into service to handle low flows in conjunction with the existing Sanitary
Pumps,

5. Cut out the sewers within the Junction Shafts to expose the flow, and divert low flows to the existing
and new Sanitary Stations,

Complete work in the Junction Shafts to install the stop gates and access for handling the gates,
Remove the diversion weirs to the Sanitary Stations.

During low flow periods, install Stop Gates and replace Storm Pumps individually to maintain station
capacity. Coordination will be required to block floor openings any time a pump is removed to allow
the Storm Pumps to be used during high flow periods.

Alternatives 1A and 1B will present a challenging schedule, as all work is to be completed during low flow
periods to allow the 14-ft sewers to remain open for high flow. This allows the Storm Pumps to remain on
line and reduces the risk associated with bypass pumping for the full storm flow capacity. This limits work
periods to dry weather when flows remain low and a weir in the Junction Shafts will provide a dry working
area. Ongoing work in the Junction Shafts would require them to be cleaned as work is started/stopped to
continue construction until the stop gates and guides are completed.

Alternatives 1A and 1B will be contained on the existing Conner Creek Station site. The actual location of the
existing sewers must be determined during design.
3.4.2.3 Construction Cost Estimate - Alternative 1

The opinion of probable construction cost is presented Table 3-4. Note that these costs include all estimate
markups detailed above. The probable construction cost is bracketed with a lower and upper range also de-
fined above.

Table 3-4. Opinion of Probable Construction Cost - Alternative 1

Estimate Lower Range (-30%) Probable Cost Upper Range (+50%)

Probable Construction Cost $41,700,000 $59,600,000 $89,400,000

= Alternative 1A and Alternative 1B are estimated to be approximately the same cost.
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

3.5 Alternative 2: Significant Improvements of Freud PS and New Conner
Creek PS

3.5.1 Description - Alternative 2
The major construction elements of Alternative 2 are presented in the bulleted list below.
e Freud Pump Station Improvements
e Civil-Site
o New Junction Shaft for Stop Gate - Ashland Relief Sewer
o New Junction Shaft for Stop Gate - Fox Creek Relief Sewer
o Provide access drives for new Junction Shafts and modify fencing.
o New Sanitary PS, connecting sewers and force mains
e Process-Mechanical
o Replace existing Dewatering Pumps (2 pumps, 30 mgd each) and piping
o Rehabilitate existing storm pumps (8 pumps total)
o New Sanitary Pumps (2 pumps, 30 mgd each)
e HVAC/Plumbing
o Replace all HVAC systems and controls
o Replace all plumbing fixtures, equipment, and piping
e Architectural

o All the items listed in Alternative 1 and the following;:

o Exterior brick cleaning of Main Building and site retaining wall

o Provide new stair to south exterior concrete slab.

o Provide new platform or means of accessing west exterior concrete slab

e Structural

o All the items listed in Alternative 1 and the following;:

o Prepare and repaint portions of structural steel roof trusses and roof purlins that
have experienced slight corrosion from past roof leaks

o Prepare and repaint structural steel runway beams for bridge crane

Replace damaged grating pieces in 2nd and 3rd floors

o Prepare and repaint portions of structural steel grating support beams on 2nd floor
and 3rd floor

o Install means of drainage along strip of soil between concrete slab and perimeter
wall at northwest side of pad

o

e Electrical
o Replace Outdoor Service Transformers (3 transformers, 6/7.5 MVA each)

o Replace standby generator units and medium voltage switchgear associated with
generator system (2035 project)

Replace motor field cubicles (8 total)
Replace indoor switchgear dc power distribution system
Replace and supplement lighting to meet IES recommended illumination levels
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

o |&C
o Retrofit aging Ovation panel
o Retrofit heavily reworked control/mimic panel
e Conner Creek Pump Station Improvements
e Civil-Site
o New Storm Pump Station with divided wet well and isolation stop gates
o New Sanitary Pump Station with isolation gate
o Provide access drives and fencing to access new facilities
o Decommission and isolate portion of existing CC PS to be taken out of service
e Process-Mechanical
o Install connector pipe to existing 14-ft diameter sewers
o Install new Junction Shaft to connect sewers to Storm and Sanitary wet wells
o Install new Storm Pumps (12 pumps, 205 mgd each)
o Install new Sanitary Pumps (6 pumps, 40 mgd each)
e HVAC/Plumbing
o All new HVAC systems and controls
o All new plumbing systems
e Architectural
o No improvements to the Storm Pump Station
o No improvements to the Sanitary Pump Station

o Switchgear Building and Misc. Site Structures - All the items listed in Alternative 1
and the following:

= Exterior brick cleaning of Switchgear Building
e Structural
o No improvements to the Storm Pump Station
o No improvements to the Sanitary Pump Station
o Switchgear Building and Misc. Site Structures - All the items listed in Alternative 1
e Electrical

o New medium voltage electrical distribution system, including service transformers,
medium voltage transformers, and motor starters

New standby generator system, including medium voltage switchgear

New low voltage (600VAC and below) power distribution system

Indoor and outdoor lighting to meet IES recommended illumination levels
o |&C

New SCADA system

New field instrumentation

Figure 3-4 illustrates the proposed site improvements for Alternative 2 at the Freud Pump Station.
Figure 3-5 illustrates the proposed new Conner Creek Pump Station Alternative 2.
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

3.5.2 Analysis - Alternative 2

3.5.2.1 Discussion - Alternative 2
The major differences between Alternative 2 and Alternative 1 are described as follows:

The Freud Station improvements are similar to Alternative 1, but adds a new Sanitary Station on the site to
provide dedicated Sanitary Pumps in a new wet well that can be isolated for maintenance. This will allow the
existing Dewatering Pumps to be dedicated for that purpose and sized for the required operating range.

The Conner Station improvements are more extensive as this is a replacement station with an increased
Sanitary Pump capacity, and the same Storm Pump capacity which utilizes a deeper wet well to provide the
proper submergence for new vertical mixed-flow pumps. This alternative requires the acquisition of new
property near the Conner Creek Station. As result, there is some risk related to availability of a site and po-
tential for delay related to property acquisition.

Similar to Alternative 1, the major benefits of this alternative are those associated with meeting functional
requirements as described above. These include isolation of the wet wells, with a divided wet well at the
new Conner Station, and isolation for the existing Freud Station, although it will still not have a divided wet
well for redundancy (best practice).

Alternative 2 eliminates the risk related to maintaining pumping capacity during construction and electrical
switchover by providing a full new permanent pumping facility prior to switchover from the existing Conner
Creek Station. Property acquisition is required for the new PS site, laydown area and discharge conduits,
tentatively to the west of the existing Conner Creek Station. As a result, there is some risk related to availa-
bility of a site and potential for delay related to property acquisition.

3.5.2.2 Constructability - Alternative 2

Freud Pump Station - Constructability challenges for this alternative are similar to Alternative 1, but with the
addition of the new low flow Sanitary Pump Station. These include: maintaining pumping capacity during
construction (need for bypass pumping), adding electrical gear for the new pumps, likelihood of unforeseen
conditions, and providing adequate contractor laydown area. Limited bypass pumping can be provided by
the new Sanitary Pumps for Alternative 2, to allow construction in phases during dry periods to reduce the
necessary bypass pumping capacity.

The likely sequence of construction for Alternative 2 is as follows:
1. Replace the existing Dewatering Pumps to achieve the desired operating range,

2. Install the two new Junction Shafts to the extent possible without opening the 16-ft diameter sewers,
including stubs out for connections to the new Sanitary Station,

3. Install the new Sanitary Station, sewers, pumps, and discharge piping,
Put the new Sanitary Station into service to handle low flows,

5. Cut out the sewers within the Junction Shafts to expose the flow, and divert low flows to the new San-
itary Station,

6. Complete work in the Junction Shafts to install the stop gates and access for handling the gates,
7. Remove the diversion weirs to the Sanitary Station.
8. Rehabilitate the Storm Pumps.

Alternative 2 will present a challenging schedule, as all work is to be completed during low flow periods to
allow the 16-ft sewers to remain open for high flow. This allows the Storm Pumps to remain on line and re-
duces the risk associated with bypass pumping for the full storm flow capacity. This limits work periods to
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

dry weather when flows remain low and a weir in the Junction Shafts will provide a dry working area. Ongo-
ing work in the Junction Shafts would require them to be cleaned as work is started/stopped to continue
construction until the stop gates and guides are completed.

Alternative 2 is expected to be contained on the existing Freud Station site, but will require the use of por-
tions of the right-of-way for Freud Avenue and Tennessee Avenue during construction. The actual location of
the existing sewers must be determined during design.

Conner Creek Pump Station - Constructability challenges for this alternative are different, as this is a new
station to replace the existing Conner Creek Station. These include: acquiring adjacent property for the new
station, adding electrical gear for the new pumps, likelihood of unforeseen conditions, and providing ade-
guate contractor laydown area. Bypass pumping is not necessary as flow can be diverted from the existing
station to the new station after it is on-line.

The likely sequence of construction for Alternative 2 is as follows:

1. Construct the new Conner Creek Station (shown on the parcel to the west of the existing station) with
sewers and force mains to the existing discharge conduits,

2. Concurrently, construct a new Junction Shaft to connect the existing station, the new Sanitary Sta-
tion, and the new Storm Station. Complete this structure without cutting through the wall into the
existing station,

3. Cut out the wall to the existing station in the Junction Shaft to send flow to the new Conner Creek
Station,

4. Install the Connector Pipe through the wet well of the existing station during low flow. Sanitary flow
can be routed through the existing Sanitary Station during this period.

5. Decommission all of the existing Sanitary and Storm pumps and remove them from the stations.

Alternative 2 will constructed on a schedule that will be independent of current operations for the most part.
Portions of the work will need to be completed during low flow periods to make connections to the new sta-
tion and allow the 14-ft sewers to remain open for high flow. This allows high flows to be conveyed to the
new station and reduces the risk associated with bypass pumping for the full storm flow capacity. This limits
work periods to dry weather when flows remain low and are handled by the Sanitary Pumps. Ongoing work
for the Connector Pipe in the existing station would require cleaning as work is started/stopped to continue
construction until the stop gates and guides are completed.

Alternative 2 could be constructed on the adjacent parcel to the west of the existing Conner Creek Station.
The actual location of the existing sewers must be determined during design.

3.5.2.3 Construction Cost Estimate - Alternative 2

The opinion of probable construction cost is presented Table 3-5. Note that these costs include all estimate
markups detailed above. The probable construction cost is bracketed with a lower and upper range also de-
fined above.

Table 3-5. Opinion of Probable Construction Cost - Alternative 2

Estimate Lower Range (-30%) Probable Cost Upper Range (+50%)

Probable Construction Cost $93,800,000 $134,100,000 $201,100,000

= Probable cost does not include land acquisition.
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

3.6 Alternative 3: New Combined Pump Station

3.6.1 Description - Alternative 3

The major construction elements of Alternative 3 are presented in the bulleted list below.
o New site location (tentatively west of existing CC PS)
o New wet well structures, two for storm pumps and two for sanitary pumps
e Connector from the existing CC PS to new Combined PS
o New 24-ft diameter connector sewer from Freud PS to new Combined PS
e New Storm Pumps (10 pumps, 475 mgd each)
e New Sanitary Pumps (6 pumps, 45 mgd each)
e Sluice gates and stop gates to isolate wet wells
e Civil work for drives, parking, fencing, and grading
o HVAC/Plumbing for pumping, operating, electrical, and office areas
e Architectural for new superstructure building
e Structural for new station and superstructure, equipment handling, and stairs
e Electrical for power, lighting, controls, and standby power
e |&C for monitoring and control of pumping and building systems

Figure 3-6, Figure 3-7, and Figure 3-8 provide an overview of the new combined pump station concept. It
should be noted that is one of a few possible new pump station concepts.
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TM2: Freud and Conner Creek Pump Station Improvements - Concept Alternatives Evaluation

3.6.2 Analysis - Alternative 3

3.6.2.1 Discussion - Alternative 3

The concept of constructing a new combined pump station to replace both Freud and Conner Creek was re-
qguested by GLWA for inclusion as an alternative due to limitations and present age of both the existing sta-
tions. The tentative location for a new station is on a vacant parcel immediately adjacent and west of the
existing Conner Creek Station. Key issues include:

e The proposed location for a combined station is based on space availability adjacent to the existing
Conner Creek Station, and the fact that the Freud Station is essentially “landlocked”. This brings up
the issue of conveying flow from both stations to one site and then discharging it to the Conner Creek
CSO facility. This requires flow to be conveyed from the two existing 16-ft diameter sewers at the
Freud Station through a new 24-ft diameter tunnel to the new station, and providing discharge chan-
nels to convey flow to the CSO facility. The existing discharge from the Conner Creek Station will
carry half of the flow and a second parallel conduit will need to be constructed and connect south of
Freud Avenue.

e Significant capital investment in 60 to 90+ year old structures is not common in the wa-
ter/wastewater industry primarily due to a desire to manage risk. DWSD has benefited over the
years from the robust construction techniques of the early-to-mid 1900’s. Unfortunately, these old
facilities also limit GLWA from fully realizing the operations and maintenance efficiencies of modern
design practices. In short, a new pump station would position GLWA for continued operations for the
next 50 to 100 years, whereas modifying the existing Freud and Conner Creek Pump Stations will
result in a functioning facility in the near term but will continue to tie GLWA to the capital replace-
ment cycle of old facilities (e.g. routine major re-investment).

3.6.2.2 Constructability - Alternative 3

Constructability challenges for all three alternatives include: maintaining pumping capacity during construc-
tion, ease of electrical switchover, likelihood of unforeseen conditions, and providing adequate contractor
laydown area.

The likely sequence of construction for Alternative 3 is as follows:

Construct and equip new pump station (complete),

Construct new Junction Shaft to consolidate influent flow,

Construct new tunnel to convey flow from the Freud PS to the new Combined Station,

Construct new discharge channels from the new station to the CSO facility,

S S S

Perform influent/effluent tie-ins,
6. Begin operation of new PS

Alternative 3 involves deep excavation, tunneling, and tie-ins to existing facilities. Alternative 3 eliminates
the risk related to maintaining pumping capacity during construction and electrical switchover by providing a
full new permanent pumping facilities prior switchover from the existing Freud and Conner Creek Stations.
Property acquisition is required for the new PS site, tunnel path and discharge conduits. Figure 3-6 shows
new PS to the west of the existing Conner Creek Station. As result, there is some risk related to availability of
a site and potential for delay related to property acquisition.
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3.6.2.3 Construction Cost Estimate - Alternative 3

The opinion of probable construction cost is presented Table 3-6. Note that these costs include all estimate
markups detailed above. The probable construction cost is bracketed with a lower and upper range also de-
fined above.

Table 3-6. Opinion of Probable Construction Cost - Alternative 3

Estimate Lower Range (-30%) Probable Cost Upper Range (+50%)

Probable Construction Cost $181,700,000 $259,600,000 $389,400,000

= Probable cost does not include land acquisition.
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Section 4: Discussion and Recommendations

The major construction elements, advantages, disadvantages, and capital cost for the alternatives are sum-

marized in Table 4-1.

Table 4-1. Pump Station Alternatives Summary

Alternative 1

Minimum Improvements for Freud PS and
Conner Creek PS

Alternative 2

Intermediate Improvements for Freud PS

and New Conner Creek PS

Alternative 3
New Combined Pump Station

Major Construction Elements

e Rehabilitation of Storm Pumps at Freud
PS

o New Dewatering Pumps (2 x 30 mgd) at
Freud PS

o New Storm Water Pumps (8 x 317 mgd)
at Conner PS

e Rehabilitation of existing Sanitary
Pumps at Conner PS

o New additional Sanitary Pumps (2 x 40
mgd) at Conner PS

e Significant temporary bypass pumping

e Significant constructability challenges to
maintain PS operation during construc-
tion

o New wet well isolation at both PS

e Eliminate vacuum priming system at
Conner PS

Property acquisition (adjacent property)
Rehabilitation of Freud PS

New Sanitary Pump Station at Freud PS
New Sanitary (6 x 40 mgd) and Storm
(12 x 200 mgd) PS at Conner with 2 wet
wells

New wet well isolation at both PS

New connection piping at both PS

Significant property acquisition

All new 4 bgd PS, 2 wet wells

6 x 45 mgd Sanitary Pumps

10 x 475 mgd Storm Pumps

New tunnel connection to influent
sewers at existing Freud PS

New discharge channel (parallel ex-
isting discharge channel) to existing
CSO

New wet well and junction chambers
Abandonment of Freud PS and Con-
ner PS

Advantages

o Lowest capital (initial) cost

e Meets most functional requirements

e Construction activities contained within
existing property, plus right-of-way

Meets all functional requirements
Improves operational reliability with new
Sanitary Pump Station at Freud PS

Two wet wells at Conner PS increase re-
dundancy, reliability, and maintainability
Eliminate expensive routine mainte-
nance and O&M costs at 90+ year old
Conner PS

Reduced bypass pumping / risk

Can take advantage of modern pumping
equipment and PS design concepts at
Conner PS

Lowest long-term 0&M

Can take full advantage of modern
pumping equipment and PS design
concepts

Most energy efficient option (pump-
ing and facility)

Reduced temporary bypass pumping
/ lowest risk

Longest useful life for overall facility

Disadvantages

o Risks/Limitations/Costs of existing Con-
ner PS superstructure still exist
e |east favorable match to functional

Substantial Capital cost

Highest Capital cost
Risk of tunneling construction near
residential area

needs
Cost
e Capital Cost:  $59.6M Capital Cost:  $134.1M Capital Cost: $259.6M
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A qualitative comparison of the alternatives related to their ability to meet the functional performance re-
quirements described in Section 2 is presented as Table 4-2.

Table 4-2. Functional Requirements Qualitative Comparison

Alt 1 - Minimum Improve- Alt 2 - Intermediate .
Alt 3 - New Combined
ments for Freud PS and Improvements at Freud PS Pumb Station
Conner Creek PS and New Conner Creek PS P
Operational Requirements
(Freud PS / Conner PS)
Firm Capacity Good / Good Good / Best Best / Best
Wet Well Range Good / Limited Good/ Best Best / Best
Pump Performance Good / Good Better Best / Best
Suction Intake Conditions Good / Limited Good/ Best Best / Best
Power Supply Redundancy Good / Good Good / Good Good / Good
Maintenance Requirements
(Freud PS / Conner PS)
Pump Isolation Limited Better Best
Wet Well Isolation Good Better Best
Equipment Removal Safety Limited Better Best

The Arcadis Team’s recommended ranking of the three alternatives is presented here:

1)

Alternative #2 - New Freud Sanitary PS and new Conner Creek PS - This alternative receives the
highest ranking, as it satisfies most of the operational and maintenance requirements. Although this
alternative is still tied to the aging Freud Pump Station, the Storm Pump configuration is acceptable
and the addition of a new Sanitary Pump Station allows for improved isolation and maintenance. The
new Conner Creek Pump Station achieves all of the requirements for divided (redundant) wet wells,
improved pump isolation, and wet wells that are in compliance with HI Standards for proper pump
suction hydraulics.

Alternative #3 - New Combined Pump Station - This alternative receives the second highest ranking
because it does satisfy all of the operational and maintenance requirements, but at a significantly
higher cost. Also, property acquisition, construction of the connecting tunnel between the pump sta-
tions, and the final construction is likely to take a significant amount of time to complete.

Alternative #1 - Rehabilitation of Existing PS Configuration - This alternative receives the lowest
ranking due to the limited long-term benefits that it provides. While the primary objectives are met
by providing isolation of the storm wet wells at both stations and elimination of the vacuum priming
system at Conner Creek, there are other issues that remain. The Freud Pump Station still has the
sanitary wet well within the storm wet well and this cannot be separately isolated. While the Conner
Creek Storm Pumps can be replaced with vertical column pumps, these likely will not have sufficient
submergence to meet the required Net Positive Suction Head (NPSHr), due to the existing configura-
tion of the station and the limited depth available in the wet well. We believe that the NPSH require-
ments can be achieved at high wet well levels, but not for lower operating levels in the normal pump-
ing range.

A ARCADIS [e]

32

2017-11-22_CS-120_TM2 Concept Alternatives Evaluation.docx



Arcadis of Michigan, LLC
28550 Cabot Drive

Suite 500

Novi, Michigan 48377
Tel 248 994 2240

Fax 248 994 2241

www.arcadis.com

A ARCADIS

Brown «o I.

Caldwell l'




Appendix F

Freud Pump Station Improvements, Basis of Design Report, August 2020



A ARCADIS

GLWA

Great Lakes Water Authority

Great Lakes Water Authority

FREUD PUMP STATION
IMPROVEMENTS
Project No. CS-120

Basis of Design Report

August 2020




FREUD PUMP STATION IMPROVEMENTS
BASIS OF DESIGN REPORT, PROJECT NO. CS-120

Fredrick J. Simmons, PE-MI
Project Water Engineer

Tom Jennings, PE-MI
Principal Engineer

Jeffry Swartz, PE-MI
Project Manager

arcadis.com
Freud Pump Station Improvements Basis of Design Report

FREUD PUMP STATION
IMPROVEMENTS BASIS
OF DESIGN REPORT

PROJECT NO. CS-120

Great Lakes Water Authority

Prepared for:
GLWA

Prepared by:

Arcadis of Michigan, LLC
607 Shelby Street

Suite 400

Detroit

Michigan 48226

Tel 313 965 8436

Fax 248 994 2241

Our Ref.:
DE000775.1203

Date:
August 2020

This document is intended only for the use of
the individual or entity for which it was
prepared and may contain information that is
privileged, confidential and exempt from
disclosure under applicable law. Any
dissemination, distribution or copying of this
document is strictly prohibited.



Freud Pump Station Improvements Basis of Design Report

VERSION

e N e O

08/31/20 For GLWA Review

arcadis.com
Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

Contents
I 1 T o PSP 8
1.1 PrOJECE PUIMPOSE ...ttt ettt et e e e e et e e e e ner e 8
1.2 Major ProjeCt COMPONENTS .......coiiiiiiiiiitie ittt ettt b e ettt e et e e s bt e e e s ntbeee e s anbeee e e 8
1.3 Wet Well Isolation Shaft EValUALioN ..o e 8
1.4 Site Datum and FIOOd EIEVAtioN .............eeiiiiiiii et 9
1.5 REFEIrENCE DIraWINGS .. . veeiei ittt et e e bt e e bt ee e s eb et e e s ab e ee e s et e ee e s anbeee e e 9
1.6 SAfEtY PrOVISIONS .....oi ittt bt e ettt e e b e e s b ee e s anae e e e 9
b | = TS 1 |5 PSP 9
D B € 1o ] (=Tel o o1 o= | OO PUPPPPSPPRPRR 9
D S 11 (IS Y= V1 o PRSPPI 10
SHEE SUMVEYING ..ttt et e h e bbb e e b e e et e e et e e nes 10
TOPOGraphiC SUIVEYING......iuuiiiiiitiiie ettt ie et s st ee e st e e s st b e e s st be e e s st beee e s sbbeeeessbbeeeesarbeeeene 11
2.3 ULIlIEY LOCAEE ...ttt ettt et ettt 12
2.4 Wet Wl INSPECHION ...ttt ettt e e e e et e e e e e e e et aeeeeae e e anne 13
2.5 WWEE VI ACCESS. .. ettt ettt ettt ettt e e e e e e e e e e e e e e e s e e e e s ente e snnnnnne 13
Access Through Abandoned Inlet Sewer/Valve ACtuator ... 13
Access hatch behind PUmp MOTOr 4 .......oooiioii e 14
Access from outside the pump Station ... 15
2.6 Influent Piping INSPECIION ... ..oiiiiiieie et 15
2.7 Stormwater Wet Well Physical MOEl ............ooiiiiiiiiiii e 15
2.8 Stormwater Pump Vibration ANAIYSIS .........ooueiiiiiiiiiiiie ettt 16
e B V(o] (o] gl =T Vo TSR 16
2.10 Hazardous Material TESHNG ........uuueuiieiiiiiiie et 17
K N I 1 =V [ T I 1 PSSR 17
O 1 OSSR 17
4.1 Freud Isolation Shaft Location and Design Criteria.............ccovviiiiiiiiiiiiii i 17
4.2 Utility REIOCAE PIANS. ....eeiiiiie ettt e st e e e e s e b e e e e e s e nnne 18
4.3 Freud Street REIOCAtION .........eiiiiiiee e 19
4.4 Property ACQUISITION. .......oui ittt e e e et r e e e e e e e tee e eeaeae e e nnanaeeeeae e e nene 19
arcadis.com 1

Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

4.5 Sanitary Pump Station Sewer CONNECHION ..........cueiiiiiiiiiii e 19
4.6 Grading PIANnS ... ..o e e 19
4.7 DraiNage PIANS ........oooiiiiiiii ittt 20
4.8 Erosion and Sedimentation Control PIANS ...........ccoiiriiiiiiii e e 20
B STRUCTURAL . ...ttt ettt ettt ettt oottt e et e ekt e e ettt eme e e ee bt e ee e e ameeeamte e eebeeeseeeenneeeanae e eneeeanneeans 20
5.1 Sanitary Pump Station and Freud Isolation Shaft.............ccccciiiiiiii e 20
5.2 Superstructure IMpProVemMENTS ... ....ooiiiiiii ettt n e e 20
5.3 SHEEI LINTEIS ..t ettt e e b e bt ee e 21
YT =T o o TN 0 = o L= PRSPPI 21
5.5 LOAAING DOCK. ...ttt e e r e e e e re e 22
5.6 Foundations and Base Plates ...........cueeiiiiiiii i 22
SaANItArY PUMP BASES ..o iviiiiii ittt sttt ettt et et e et e e et be e e et be e e e res 22
SaANItAry MOTOr BASES ...ttt 23
SEOMM PUMP BASES.... .ottt ettt e e e e e et te e e e e e e snnten e eeeaee e eenes 23
StOrm Pump MOTOr BASES ... vuiieiiiiiie ettt ettt 24
Transformer FOUNAAtIONS ...ttt ee e 25
West Site Retaining Wall... ...ttt ee et ee e nrbe e e 25

Top Slab Concrete (design repairs to exterior spalled concrete) .........ccccoeviiiiiiiiiiiiieeee, 26
SUDSIrUCIUrE IMPIrOVEMENTS ....viiiii e e 29

5.6 Materials Of CONSIIUCTION. .. ....oiiiiiii i et ee e 30
L70] oo 11 (= PSPPSR 30
Structural BriCK IMASONIY ......coiiiiiie ettt ettt et 30
S e 30
STAINIESS SEEEI ... et 31

18 0110 PSSP 31
CONCIEIE ANCNOTAGE ...ttt ettt et nes 31
Structural Concrete Repair and Expansion Joint Products ..........cccccciiiiiii e 31

S A B =T (ol O 4] (=T - PRSP 32
C0odEs AN SEANAAIAS .......veeie et 32
DA LOBAS ...ttt 32
Superimposed Dead LOAAS ... ... ..uuiiiiiii et e e ae e e e e 33
arcadis.com ’

Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

LIVE LOBAS ...ttt 33

T oY I Y= T £ PSPPSR 34
LT o I Y= Lo PP TUPPPP PP 34
ST S g0 Tl o = Lo LR UPRT TR 34

(Lo 0T I o =T - PO STPRS 34
SAfELY FACIOIS ..uuiiiii it 35
Seismic Design of Non-Structural CompPONENtS ...........coiiiiiiiiiiiie e 35
Architectural COMPONENES .....uiiiieiii e e e s e s st e e e e s e s b e e e e ee e s s srnrreaeeeeeeas 35
Mechanical and Electrical COMPONENTS ........c.ueuiiiiiiiiii e 35
Component IMPOrtanCe FACION.........iiiiiii it ie et e st r e e e s e s s e e e e e s e s srnrrerr e e e e e s e ernes 35

5.8 Geotechnical INFOrmMation ............ooiiiiiiii e 36
Geotechnical DeSIgN CrtEria.......uiiiiiiie it res 36
Lateral Earth PreSSUIE........ooi ittt 36
FrOSt D PEN .. e e ————————————————————— 36
Groundwater EIEVAtIONS ........coiiiii i 36

6 ARCHITECTURAL ..ottt ettt s e sr e s s e e e e e asbe e s se e e s s e e anne e s seee e s nreeenmeeesnneessrreennnenans 37
6.1 Applicable Codes and STANAaArdsS ............coiueii i 37
6.2 DesSign CONSIAEIAtIONS ......uuiiiiiiiii ettt et e et ee e st be e e arbeee e e 37
BUIlAING COMPONENES ...veeii ittt ettt et neas 37
Exterior Walls — EXTEriOr SIde........c.ueiiiiii e 37
Exterior Walls — INTEIIOr SIA@ ......oiiiiiiiii it 37
INEEIION WIS ...ttt e ettt 37
WINAOWS ... 37

3 oo 38

R OO 38
L[ o 4 1o T PP TPRS 38
LSS 1 0T o 38

E VAT ...t 39
SIS ettt 39
Freud Isolation Shaft Control BUilding............ccuviiiiiiiii e 39
=Ty o gl e o T = To (o LY PP 39
arcadis.com ’

Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

7 PROCESS MECHANICAL ...ttt ettt ettt ettt ettt ettt e e e e e amte e e ee e e e eteeeneeeanaeeeeneeeaneeans 40
A S (o 1YY= (= U ] 0] o P 40
7.2 Dewatering PUmMPs (PUMPS 9 @Nd 10) ...ooiiuiiiiiiiiiie ittt ettt nnae e 41
7.3 Dewatering PUump DiSCharge PipiNg.......ccoiuiei ittt ee e 44
7.4 Valve RepIaCemMENT ......ooiii et 44

Pump Influent Knife Gate ValVES ............ueiiiii e 44
DiSCharge FIap Gates.......ouiiiiuieiiiiiiet it 46
OVEITIOW GAtE VAIVE ...ttt et 47
DiSCharge Gate ValVES..........c.ueiiiiiiei ittt 47
4TS T8 T ] o TN = U3 o 1= PSR 49
7.6 Seal Water SYSIEM ... i ettt et e e bt e et ee e 49
7.7 Pump Station Wet Well [SOIation ... e 50
Dry WeEather FIOW .......ooiiii ettt e e 50
LTy F= T P=To [T o g =T o | OSSPSR 51
Protection AgainSt ClOGQINgG ........oiiueutiiiiiii ittt 51
Operations During Wet Weather EVENTS ..o 51
7.8 Maintaining Pump Station Operation During ConstruCtion.............oooooiiiiiiein e 51

ST o Y PSS 52
T B =YY o | H 04 (=Y - PP TUPPPTPPPRS 52
8.2 Steam Heating SYSIEM .. ...uuiiiiii e ettt 52
8.3 Condensate REIUIM SYSTEM .....iiiiiiiiiiiie it e et e e s b e e s sbbe e e s srbeee e s e 52
8.4 Steam UNit HEALEIS ... ..o e ettt e bt e et ee e 52
8.5 EIeCtriC UNit HEAEIS .. ..eei ittt ettt e e an e e e anrr e e s nnreee e e 52
I IV A=1 01 i]F= 111 ] o PRSPPI 53
8.7  SUPPIY/EXNAUST FANS...uiiiiiiiiiieii ittt sttt ee et ee et ee e st e e s st e e e s sbbeae e s st beee e s sbbeeeen e 53

S I 1V N PSS 53
9.1 Lavatory/Water ClOSEIS/SNOWET .........uuiiiiiiiie ittt ee e sb e sb e e e s sbbeee e s srbeee e s e 53
9.2 Wall FAuCets/HOSE BibDS ......coiiiiiiii e 53
SR B T = (=T g = (= PRSPPI 54
9.4 DomeESHIC Water PiPiNg ......oo i 54
9.5 Sanitary Drain, Waste & Vent Piping.........ccueei ittt 54

4

arcadis.com
Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

1O ELECTRICAL . ..ttt ettt ettt ettt ettt et ettt ekt et em e 2m e e et e eme e ame e e e e e eee e eee e eeeeeeeeeeeeenteanbeaneeenneens 54
10.1 Power Distribution SysStem OVEIVIEW ..........ccuvuiiiiiiiiiiiiiie e 54
10.2 Medium Voltage TranSTOMMIEIS ........oiiiiiiii ittt 55

Replace Floating Delta SECONAAIY ........c.uuiiiiiiiii e 55
Primary Overcurrent ProteCioN ...........oo i 56
Limit Ground-Fault ENEIGY .........ooiiiiiiiiii ittt 57
Transformer Differential Prote@CioN ............c.ooiiiiiiii e 58
Transformer Supplemental Protection SysStems.........ooo i 58
Grounding Resistor Protection SYSIem .........coiiiii i 58
Transformer Guarding and FENCING ......cooiiiiiiiiii e ee e 59
10.2 Medium Voltage Primary SWItChGEAr ..........cuviiiiiiiii i 59
10.3 EXiStiNG 4. 16KV SWItCRGEA .......ciitiiiiiiitieii ettt 60
10.4 Existing 4.16KV Generator SWItCNGEaI............uiiiiiiiiii ettt 60
10.5 EXisting 4. 16KV Generator UNILS ...........oeiiiiiiiiiiiie ettt 61
10.6 Storm Pump SyNChronous MOTOIS .........eeiiiiiiiiiiiiiiie et 61
10.7 Dewatering and Sanitary Pump Induction MOtOrS............coiiiiiiiiiiiiii e 62
10.8 Low Voltage Power DiStriDULION .........coooiiiiiiiiiie et 62
L0 IRS N T 2T o SR 62
INEErIOr LIGNTING ...t 62
EXterior Site LIGNtING .....oceeei i 63
10.10 New Sanitary Pumps and [SOIation GatesS.........cueiiouiiiiiiieii et 63
10.11 Internal Wet Well Access ModifiCatioNS ...........ooueiiiiiiiiiiiiie s 64
10.12 Modifications t0 Restricted PasSage .........ccuvuiiiiiiiiiiiiiii s 64
11.1 Operator CONIOI BOAI ..........eoiiiiiiii ittt 64
LI T P UPTPRTPTP 65
11,3 TEMPEIATUIE ...ttt ettt ettt et ket eh et eh et e eh et e e e e 65
L Y1 o) = o o TSRS 65

12 DRAWINGS, SPECIFICATIONS, AND CONSTRUCTION COST ESTIMATE........ccoceiiiiiieeeieeen. 66

13 CONSTRUCTION WORK SEQUENCE ........cooiiitiiitii ittt ettt st st sttt 66
13.1 Freud Pump Station Improvements — Work SEqQUENCE............coovueiiiiiiiiiiiii e 66

Freud Isolation Shaft CONSIUCHION ........c.uuiiiiii e 66
arcadis.com ’

Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

13.2

Freud Isolation Shaft Sanitary PUMPS........cooiiiii e 66
1 (0] 00 0T 0 0] o S SO SRR 67
DeWateriNg PUIMPS .....oiiiiiii ittt ettt b et e e e b e e 67
Freud Pump Station Wet WEII ACCESS ....uuuieiiiiiii it ie sttt ir e s stattear e e s e e s stan e an e e e e snnnnee e 67
Freud Pump Station Wet Wl ............ooiii e 67
Temporary Sewer Bypass During CONSIIUCHON .........cooiiiiiie i 67

FIGURES

Figure 1: SUVEY Area Of INTEIEST ... ..iiiiiiiiii it res 11
Figure 2: Private Ultility Locate Area of INTerest ..........ooo o 12
Figure 3: EXisting FIOOr HatCR ...t 14
Figure 4: EXiStiNg Sl LINTEI ........eeeiiie et 21
Figure 5: EXiStiNg Bridge Cramne ........cuiiuiiiiiiiiiiiiiiiie st asstie st snsb e at e e st e s st be e e et e e e e neas 21
Figure 6: Existing Damaged ColumN Base ..........ccuuuiiiiiiiiiiie ettt 22
Figure 7: EXisting Sanitary PUMD........oiuiiiiiiiiiiiiiie sttt bbb sb e s et be e e e e 22
Figure 8: EXisting Sanitary MOTOT .........o.ueeiiiie et 23
Figure 9: Existing Damaged Concrete SUPPOIt PIer.........iuiiiiiiiiiiiiis ittt 24
Figure 10: EXiSting 1St FIOOr PROTO........uiiiiiii e 24
Figure 11: Existing Transformer FOUNAtioN..........c..uiiiiiiiiiiii et 25
Figure 12: Existing South Site Retaining Walll ... 26
Figure 13: Existing East EXIEriOr TOP SIAD .. ...uiiiiiiiiiiiiiiiis it r e e 26
Figure 14: Existing West EXTErior TOP SIab ......ooo i 27
Figure 15: Existing South EXterior TOP SIaD ........ccvuiiiiiiiiiiii s 28
Figure 16: Existing North EXterior TOP SIab.........cuuiiiiii e 29
Figure 17: EXISTING LAQEN ......ouiiiieiii ettt r e e e e e b e e e e e e e s e snneene e 40
Figure 18: Existing Stormwater Pump Steady Bearing ASSembIy ..........ccccoiiiiiiiiiin i 41

Figure 19: Freud Pump Station Wet Well Control Levels and Observed Dry Weather Operating Range . 42

Figure 20: Vertical Dry Pit SUDMErSIDIE PUMP........oiiiiiiiii s 43
Figure 21: Plan View of Vertical Dry Pit Submersible Pumps 9 and 10 ........cccccovviiiniiiininiiiie e 44
Figure 22: Existing Sanitary Pump Influent Gate Valve ............ooooi e 45

6
arcadis.com

Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

Figure 23:
Figure 24
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:

Existing Sanitary Pump Influent Gate Valve............ccooii e 45
EXiSting PUMP G FIAP Gate ....coiiiiiiii ittt 46
EXisting PUMP 10 FIGP Gate ....coi ettt 46
Existing Pump 10 Overflow Gate Valve to the Discharge Channel.............cccoccvviiiiiniiiiinin e, 47
Existing Pump 9 and 10 Discharge Gate ValVe...........cccccciiiiiiii e 48
Existing Pump 9 and 10 Discharge Gate ValVe...........cccciviiiiiiiiiiis i 48
Seal Water System Break TanK..........ooo ittt 49

APPENDICES

A Design Drawings

m O O W

arcadis.com

Ashland and Fox Creek Relief Sewer Inspection Reports
Freud Street Relocation Options
Specifications — Table of Contents

Construction Cost Estimate

Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

1

1.1

GENERAL

Project Purpose

The purpose of the Freud Pump Station Improvements Project is to make modifications and
improvements to the pump station to protect the health, safety and welfare of residents served by
improving operability, reliability, integrity, and maintainability.

Primary scope items include:

Rehab of the storm water pumps including replacement of the pump rotating assembly, line
shafts, and concrete pump supports.

Design of a single isolation shaft with a 30 MGD firm sanitary capacity to manage dry weather
flow conditions

Installing new dewatering pumps inside the Freud Pump Station with an approximate 10.8 MGD
firm capacity to be used solely as dewatering pumps between storm events

Providing access to the Freud Pump wet well to allow draining, cleaning, inspections, and
maintenance.

Additional scope items are detailed below.

1.2

Major Project Components

Major project components include:

1.3

Rehabilitation of existing storm station.

Civil — Site improvements.

HVAC/Plumbing improvements

Architectural interior and exterior improvements.
Structural interior and exterior improvements.
Electrical improvements.

o Instrumentation and Controls improvements.
Rehabilitation of existing storm pumps, line shaft, steady bearings, and couplings
Replacement of existing storm wet well dewatering pumps.
Provide storm wet well isolation.

Provide storm wet well access.
Design of a 30 MGD sanitary pump station.

o O O O

Wet Well Isolation Shaft Evaluation

Several options for the Freud Isolation Shaft were discussed in the Freud and Conner Creek Pump
Station Improvements Concept Alternatives Evaluation report (November 2017) and during a meeting
with the GLWA on May 28, 2020 (Freud & Conner Creek Pump Station Improvements Study & Design).
At the request of the GLWA during the May 28, 2020 meeting, the single isolation shaft on Freud Street
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between Conner Street and Navahoe Street was selected. The Freud Isolation Shaft is described in the
section below.

1.4 Site Datum and Flood Elevation

Survey control monuments within the boundaries of the Site have been established and are available for
use. Horizontal datum is based on City of Detroit coordinate base. Vertical datum used is the Detroit
Datum.

The 100-year flood elevation is EL 579.00 NAVD88 (EL 99.75 Detroit Datum) based on the FEMA NFIP
firm map 26163C0302E (February 2, 2012). The Freud Pump Station is outside of the 100-year flood
elevation.

1.5 Reference Drawings
Key drawings provided from GLWA are as follows:

e Fox Creek District Freud Storm Water Pumping Station Super Structure (June 1952)
e Ashland Relief Sewer drawings pages 1-26 (August 1958)
e Freud Sewage Pumping Station (January 1993)

1.6 Safety Provisions

Provisions for fall protection at the Freud Isolation Shaft and wet well access entry points will be
incorporated into the design. Any new access hatches will be provided with fall protection grating just
beneath the hatch or removable railing around openings. Ladder safety posts will be included with all
ladders and mounting sleeves for a man rated davit and hoist will be provided at each ladder.

2 FIELD STUDY

2.1 Geotechnical

Key elements of the Freud project require excavation for the Freud Isolation Shaft and the construction of
structures. Historic geotechnical information provided a base line for conceptual design of the isolation
shafts discussed below. In addition, it will serve as the basis for additional geotechnical field sampling and
data collection. These geotechnical data will be used to provide design criteria for the stabilization of
excavation (SOE) for the isolation shaft, the liner of the isolation shaft and necessary site structures. The
following tasks will be completed as part of and resulting from the geotechnical field study:

o Finalize review of historic geotechnical data and layout a subsurface exploration program to
provide design criteria for the SOE, the isolation shaft liner, and the other structures for the
project.

e Complete a Geotechnical Data Report (GDR) that will present the results of the subsurface
exploration program. The GDR will include

o Test Boring Logs
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2.2

In-situ test data

Groundwater observation wells and vibrating wire piezometer data

Laboratory test results

Soil Classification system to be used for interpretation of the subsurface materials
Completion of a Geotechnical Interpretive Memoranda that will interpret the geotechnical data
and provide risk discussions and guidance for the specifications and contracting documents for
the geotechnical work.

Finalize design criteria for the design elements impacted by geotechnical data

Finalize necessary design and contract documents

O O O O

Site Surveying

Initial site survey and topographic survey were completed by Nederveld Inc. (Ann Arbor, Michigan) on
May 11 — 15, 2020 and are described in the subsequent sections.

Site Surveying

Site survey was completed to establish a site and topographic survey of the project area outlined in red
on Figure 1 that included the following information that will be used in the Freud Pump Station
Improvements design:

Physical topographic survey with one (1) foot contours for the area of interest (AOI) shown in
Figure 1.

Obtained available right-of-way, easement, property and section corner information from Local
and State agencies.

o Property lines and right-of-ways were added to the topographic survey to produce the
base map.

o Property deed was not available online so the Wayne County Register of Deeds was
contacted to search its records. After searching for 669 Tennessee and 12300 Freud, no
documents could be found showing transfer of the current parcel to the City of Detroit.

Sent out survey notification and coordinated with utility companies to locate underground utilities
in field and to obtain utility plans.

Provided utility mapping and connectivity between structures.

Site survey was completed to obtain the following information to generate a survey drawing that
will be used in the detail design:

o All located utilities

o Storm sewers, including invert, crown (exterior top of pipe) and rim elevations and type of
pipe (including outfall structures).

o Sanitary sewers, including invert, crown (exterior top of pipe), and rim elevation and type
of pipe (including outfall structures)

o Building limits on the Freud property including the pump station, electrical transformers,

loading docks, driveway, generators and generator enclosure
Fence lines

Tree groups

Individual trees

O

10
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Edges of pavement for all streets and sidewalks within the survey limits.

Limits of existing channel banks and bottom of channel.

Location and elevations of onsite benchmarks.

Property limits including the existing right-of-way.

o Existing easements

e Provide survey data in electronic format including graphical representation of structure
information (rim elevation, structure down, inverts, structure dimensions, connected pipe material,
connected pipe diameter, and connected pipe direction).

o All elevations were obtained using the North American Vertical Datum of 1988 (NAVD88)
coordinate system and then was converted to the City of Detroit vertical datum.

O O O O

cale
- Survey all located ulililes.
- Stamm and Sanitary Sawer invert, crown and nm oleations.
- Praperty boundary survey.
- Locata trees, individus and groups.

1
L

Figure 1: Survey Area of Interest

Topographic Surveying

Topographic Field Survey was completed to establish site and topographic survey of the AOI outlined in
RED shown on Figure 1 and following information was included:

o Existing utilities on site including rim and invert elevation of storm, sanitary and water.

o Limits of all existing structures and buildings.

e Fence lines

e Edge of pavement (all types).

11
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2.3 Utility Locate

Prior to the site survey and topographic survey activities as described in Section 2.2, the Michigan One-
Call system (MISSDIG) was contacted to mark all the utilities within the AQI outlined in red shown on
Figure 1.

In addition to MISSDIG marking utilities, a private utility locator (Underground Detective, Cincinnati, Ohio)
was contracted and completed the following:

o Marked all private utilities in the AOI and adjacent areas as depicted on Figure 2.
o The private utility locator used ground penetrating radar and electromagnetic locating
equipment to locate utilities.
o All utilities that were located were marked and then surveyed.

Figure 2: Private Utility Locate Area of Interest

The completed topographic survey and surveyed utilities are depicted on drawings C-01 and C-02
(Appendix A).
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2.4 Wet Well Inspection

GLWA reports the Freud Pump Station wet well has not been inspected since it was constructed in the
1950’s. Inspection of the wet well is planned as part of this construction project. Work will need to be
performed during low flow period(s) when the storm pumps are not needed. Since there is currently very
limited access to the wet well, inspection work is likely to be performed after the wet well access
improvements are complete and the new sanitary pumps are operational in the new Freud Isolation Shaft
(see sections below). This would allow for the wet well to be pressure washed and cleaned for a more
thorough inspection of concrete surfaces. Although the condition of the wet well is unknown, the
construction cost estimate includes concrete repairs base on assumed quantities.

2.5 Wet Well Access

Access Through Abandoned Inlet Sewer/Valve Actuator

This would likely require a roof hatch to allow use of a crane to move equipment in and out of the wet
well. Access to the roof will be needed. In addition, a wall needs to be constructed to isolate the space
from the main pump motor room. The largest practical floor opening, and roof opening will be provided,
based on limitations of the current structure. The current floor opening (Figure 3) would be modified and
enlarged to allow access to the wet well. Providing a man door from the outside of the station will also be
required to allow maintenance personnel access through a dedicated exterior entrance, along with a roll-
up door to handle tools and equipment. It would also allow access for small equipment without needing
to be lifted to the roof. The roof hatch will be located over the floor opening to provide a path for a crane
to lower equipment down into the wet well. A preliminary wet well access building section and layout has
been in included on drawings M-08 and M-10, respectively (Appendix A).

13
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Figure 3: Existing Floor Hatch

Access hatch behind Pump Motor 4

This option utilizes the existing hatch through the motor floor located behind Pump Motor 4. Using this
hatch to access the wet well presents room classification concerns for the main motor room. Although
original drawings show a ladder from the hatch to the wet well, the condition of the ladder is unknown.
The size of the existing hatch (approximately 3-feet by 3-feet) limits equipment from being lowered into
the wet well. It would also be very difficult and messy to remove grit and debris from this hatch through
the motor room to the exterior of the building.
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Access from outside the pump station

This option would require construction of a isolation shaft on the exterior of the pump station. This shaft
will likely be on the south side of the station providing entry to the wet well below the abandoned 10-foot
diameter inlet sewer. This abandoned 10-foot diameter inlet sewer opening, at the outer caisson wall of
the pump station, has a centerline at elevation 35.00. This would require the isolation shaft on the exterior
of the pump station to go at least 80 feet below the surface to enter the wet well floor at elevation 20.00.
The structural integrity of the outer caisson wall, if a isolation shaft is excavated next to it, is something
that will need to be investigated before this option is executed. The wet well access shaft would be
installed approximately 50 feet south of the Freud Pump Station. The two structures would have to be
connected via a tunnel. The connection of the two structures would require coring through the almost 7-
foot-thick outer caisson concrete wall. Some major design challenges and increased cost implications
would entail the diameter of the wet well access shaft, the installation of the access shaft, potential
relocation of the Freud Pump Station transformers, structurally supporting the new connection of the two
structures, and preventing the accumulation of grit, sludge, debris in the tunnel that connects to wet well
access shaft to the Freud Pump Station.

2.6 Influent Piping Inspection

Previous inspections of the Ashland and Fox Creek (referred to as Mack Sewer in the reports) Relief
Sewers were completed by Inland Waters Pollution Control, Inc. (Detroit, Michigan) in 2016 and 2019.
The final reports of the sewer inspections have been included in Appendix B and will be reviewed during
the design. If further inspections are required for the Freud Pump Station Improvements, a separate
proposal will be provided to the GLWA.

2.7 Stormwater Wet Well Physical Model

Clemson Engineering Hydraulics, Inc. (CEH) conducted a physical hydraulic model study [Freud
Stormwater Pump Intake Structure Physical Hydraulic Model Study, Final Report (Rev 2), February 2018)
of the Great Lakes Water Authority’s Freud storm water pump intake structure.

The objectives of the study were as follows:

e Evaluate the performance of the intake structure to determine if any potential problems may exist
with the approach flow hydraulics that may adversely impact the performance of the pumps.

¢ If necessary, develop modifications to the design or implement corrective measures that would
mitigate or eliminate problems associated with the adverse approach flow.

e Test and document the approach flow conditions in the sump with the final recommended
modifications in place.

Based on the report, CEH recommended that a floor cone be installed under each pump and suction
tubes/shroud on the ceiling under each of the pumps. Four vanes should also be installed in the suction
tubes/shrouds. There are significant challenges and risks in constructing these flow conditioning devices
in a wet well that cannot be taken out of service. Access is limited and all components would need to be
assembled in the wet well and temporarily supported until installation is complete. Temporary supports
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and construction materials in the wet well could be dislodged during a storm event and damage the storm
pumps. Based on the construction complexity, operational risk and flooding risk during construction, the
proposed flow conditioning devices are not included in the Freud Pump Station Improvements design.
Furthermore, the current stormwater pumps do not appear to be negatively affected by the lack of the
floor cones and suction tubes/shrouds. GLWA recently replaced the original rotating assemblies in
stormwater pumps 5 and 8 under GLWA-CON-109. The original rotating assemblies were put into service
over 60 years ago and were just replaced.

2.8 Stormwater Pump Vibration Analysis

Based on observations made by the GLWA during the operation of several stormwater pump
simultaneously, the Freud Pump Station appears to experience excessive vibration. It is unclear if the
vibration is due to a structural or mechanical issue with the stormwater pumps, motors, line shaft
alignment, or impeller imbalance.

Following the completion of the stormwater pump upgrades (described in more detail in the sections
below) a vibration analysis of the stormwater pumps can be completed to assist in determining the extent
of the issue. One of the main objectives of a vibration analysis would be to determine if the vibration
levels of the pumps and building are acceptable versus acceptance criteria in ANSI/Hydraulic Institute
Standards. Since the stormwater pumps operate infrequently due to water levels in the wet well based on
the duration and intensity of storms, a vibration analysis would be conducted over a certain length of time.
The vibration analysis could be carried out in multiple phases based on the limited information and
occurrences of the observed excessive vibration. Stormwater pump vibration analysis was not included
in the original concept construction cost estimate.

2.9 Motor Testing

The station has eight 3,000 HP storm water pump motors. These medium voltage motors are
synchronous, 225 rpm, 32-pole motors. The storm water pump motors are original motors as installed
during the 1955 pump station construction. The motors for the stormwater pumps are currently started by
closing the 4.16 kV vacuum circuit breaker and synchronizing with the original 1955 motor field cubicles.
The age and condition of these cubicles has caused problems with motor starting and synchronization.

A demonstration of the Freud Pump Station motors and pumps was conducted in March of 2017, which
included momentary starting of all pumps. The purpose of the demonstration was to allow
representatives of LGC Global, DES Services, Rockwell Automation, and PCI to observe operations,
collect data and identify findings. The demonstration showed that all eight stormwater motors were able
to start and synchronize within 4 seconds. However, visual observations and inspection showed a
significant number of deficiencies and irregularities with the exciter cabinets. As a result of this
demonstration, new Allen Bradley exciter cabinets have been purchased and are currently being installed
for each motor. This project assumes that all testing associated with the new exciter cabinet will be
completed as part of the exciter cabinet replacement project. This includes testing rotor field insulation
and conducting testing to find the appropriate field ampere setting.
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Although the motors are old, they have very little operational time. An overall replacement would be cost-
intensive and is not part of this project. Motor feeder and motor insulation testing is recommended to
confirm the insulation integrity of the motor windings and motor feeder conductors.

2.10 Hazardous Material Testing

As part of the Freud Pump Station improvements, select equipment will either be removed or renovated.
As such, an environmental assessment for these items to identify regulated materials and ACM to aid in

planning for proper management, handling and disposal in accordance with federal and state regulations
during the work will be completed but not until approximate 50% design phase. As such, a cost estimate
for the hazardous material testing has not been included with this submittal.

The survey is generally expected to include development of a Health and Safety Plan, conducting an
ACM survey, building material sampling, paint chip sampling and inventory of universal wastes/regulated
building materials.

3 DEMOLITION

As part of the Freud Pump Station Improvements, various pieces of equipment will need to be removed.
The following major items are summarized below (but not limited to):

e Pumps
o Stormwater water pumps as described in Section 7.1.
= Rotating assemblies and pump bearings
= Drive shaft bearings (babbitt bearings to ball bearings) and possibly the drive
shaft.
= Pump casing concrete pedestals
o Dewatering and sanitary pumps (9 and 10). The existing pumps will be replaced with new
dewatering pumps as described in Section 7.2.
e Dewatering and Sanitary Pump discharge valves
o Approximately seven different valves associated with the existing dewatering and
sanitary pumps will be upgraded as described in Section 7.4.
e The existing toilet room will be demolished in order to construct the wet well access room (see
drawing D-1 and D-2 in Appendix A).
e Electrical conduits that are currently installed on the south wall of the Freud Pump Station. Prior
to the installation of the roll-up and man door to the new wet well access room, these conduits will
need to be removed and rerouted (see drawing D-1 and D-2 in Appendix A).

4 CIVIL

4.1 Freud Isolation Shaft Location and Design Criteria

Freud Isolation Shaft Location
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The Freud isolation shaft will be located upstream of the current Freud PS at the location shown on

Drawing C-3 and C-4 (Appendix C). At the request of the GLWA following a meeting with Arcadis and BC,

the decision to proceed with a single isolation shaft was determined. One shaft will be constructed over
both tunnels simultaneously and will contain the isolation gates for each tunnel and a new sanitary
pumping station. The road will need to be relocated as shown in the figures. The final alignment of the
roadway will be determined later in the design in collaboration with the City of Detroit and GLWA.

Freud Isolation Shaft Design Criteria

The Freud Isolation Shaft will meet the following design criteria and constraints:
¢ Installed around the active tunnels which will need to remain in service during construction.
o Final shaft to be watertight to prevent groundwater from entering the sewer system.
e The shaft to be accessible by GLWA from the surface to allow maintenance of equipment, gates,
etc. in the shaft.
e The location of the Stabilization of Excavation (SOE) will not interfere with structures or
foundation of existing structures.
o The SOE and shaft will be vertical to the extent practical
e The SOE and shaft to be designed to control known site conditions:
o High groundwater table
o Known heaving subsurface conditions
e The SOE to be reinforced to reduce post construction issues.

These criteria and the data collected during the geotechnical investigation will be used to create a
performance specification for the SOE. Multiple methodologies exist for completing the SOE. The
performance specification will exclude methods that do not meet the constraints and have a high risk of
failure while allowing multiple viable SOE options.

4.2 Utility Relocate Plans

Existing water, storm sewer, sanitary sewer, overhead electric, gas and communication utilities that
conflict with the new Freud isolation shaft and appurtenances will be relocated. The following design
criteria and constraints apply:

e Utilities will be designed and relocated to provide comparable service to the existing utility
service.

e Water, Storm Sewer, and Sanitary Sewer utilities will be designed to meet the Jurisdiction
Having Authorities (JHA) design standards for each utility as part of the detailed design.

e Overhead Electric, Gas and Communications utilities relocation plans will be designed and
constructed by the owner of the utility as part of the construction contract. Utility owners will be
provided with utility corridors to relocate the utilities within.

e Utilities will remain in-service except to provide tie over to reduce impact to those fed by each

utility.
e Utilities will be relocated at the beginning of the construction to protect the utilities during the
project.
arcadis.com
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4.3 Freud Street Relocation

The Freud Isolation Shaft road alignments shown in Drawings C-3 and C-4 (Appendix C) deflect Freud
Street around the shaft. Preliminary discussions with Detroit Public Works (DPW) indicated that a
permanent street closure of Freud Street is not viable. Freud Street is the main east west route for
residents in this area. In addition, DPW prefers that Freud Street remain in the current location with the
road passing over the top of the isolation shaft. However, this would result in vehicular traffic over the
proposed sanitary pumps and isolation gates in the current design and would require road closures for
equipment removal and installation. Discussions and coordination with DPW continue and will impact the
specific road relocation plan during detailed design. The roadway design criteria are as follows:

e Roadway Posted Speed Limit: 25 mph per the Southeast Michigan Council of Governments
(SEMCOG) roadway information website. In conversation with DPW, they indicated that the
posted speed limit is 30 mph

¢ Roadway Design Speed: 5 mph more than the posted speed limit per DPW

e Roadway Design vehicle: DPW to provide input

e Roadway Type: Asphalt with curb and gutter

e Roadway width: Replace per existing width

¢ Right-of-way (ROW) width: 60-feet

¢ Roadway relocation or deflection will also require the relocation or deflection of the ROW to
accommodate the roadway and relocated utilities.

4.4 Property Acquisition

As noted above, the proposed Freud Isolation Shaft is in Freud Street between Connor and Navahoe
Streets and the facility requirements extend into the adjacent properties with surface support structures.
GLWA will acquire property to relocate the road right-of-way and to place the surface support structures
needed for the design.

GLWA has started the process with the owners and stake holders and will continue to pursue property as
needed for the facility.

4.5 Sanitary Pump Station Sewer Connection

The new Freud Isolation Shaft will contain a sanitary pump station. The existing Freud PS connection to
the sanitary sewer is located at the intersection of Tennessee and Freud streets. The new sanitary pump
station sewer will be designed to flow to the existing sewer connection.

4.6 Grading Plans

In general, the grading at the Freud Pumping Station site will remain the same except grading along the
west side of the existing station near the outlet channel. This location will be regraded to reduce the
standing water that occurs in this location and is currently pumped to a nearby storm drain.

New structures will be graded away from the structures to prevent drainage issues.
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4.7 Drainage Plans

Drainage at the site will not be changed except for the area west of the current Freud Pump Station. This
area collects stormwater during storm events that is being pumped with a temporary system. An
evaluation of this area and possible locations to drain this area will be completed during detailed design.
The following design criteria and constraints will be implemented:

e Gravity drainage is desired.
¢ Drain to the north away from the cul-de-sac to the south.
¢ Minimize increasing runoff to the extent practicable.

4.8 Erosion and Sedimentation Control Plans

Erosion and sedimentation will be controlled throughout the project area. JHA input will be utilized to
finalize the design. The design criteria and constraints are as follows:

e Protect existing storm drains from the impacts of construction during rain events.
¢ Minimize exposed soils to reduce erosion and sediment.

e Minimize tracked mud and sediment leaving site.

e Control dust during dry periods.

5 STRUCTURAL

5.1 Sanitary Pump Station and Freud Isolation Shaft

Utilize the geotechnical information to design an isolation shaft to house a new sanitary pump station and
isolation gates. The new station will have the following design criteria and constraints:

e The SOE will not provide structural support for the isolation shaft.

e The SOE will not be fully watertight.

e The isolation shaft must be watertight to the extent practicable to reduce groundwater infiltration.

e Control buoyancy to prevent uplift of the inner shaft and damage to the existing tunnels.

e The isolation shaft cover will be designed to allow maintenance equipment loading over the top.

e The isolation shaft cover must be removable or have removable access hatches to remove the
gates and pumps as needed.

o The isolation gates will be mounted to new concrete and can be removed by crane if the gates
are stuck and allow for cleaning out large debris that gets caught in the shaft.

e The invert of the new shaft will be below the existing tunnel inverts.

e The isolation shaft will be round.

5.2 Superstructure Improvements

The Freud Pump Station Main Building houses both the Storm Water and Sanitary pumps and has 5
floors starting at the top floor (approximately 5 feet above grade on South exterior side and 10 feet above
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grade on the North exterior side) down to the lowest sump level (approximately 83 feet below the top

floor). The Freud Pump Station Main Building was constructed in 1955.

5.3 Steel Lintels

Existing steel lintel at Louver opening or window opening show rust and existing coating is peeled off
(Figure 4). The steel lintel shall be cleaned (sand blasting) and re-coated per coating spec.
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Figure 4: Existing Steel Lintel

5.4 Bridge Crane

The Main Building has a 20-ton overhead bridge crane that runs along runway beams on the North and

South walls (Figure 5). GLWA staff commented the crane strains to lift heavy pump components but does

still work. GLWA staff requested the crane be inspected and serviced if needed during the upcoming

project.

Figure 5: Existing Bridge Crane
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5.5 Loading Dock

A temporary steel column base repair as shown in Figure 6 was observed at the overhead door adjacent
to the South exterior top slab (loading dock). A more permanent repair for this steel column base is
needed. The damaged steel column base shall be removed and new steel column shall be added.

Figure 6: Existing Damaged Column Base

5.6 Foundations and Base Plates

Sanitary Pump Bases

The existing dewatering and sanitary pumps are located at the lowest level in the station. There is minor
corrosion at the steel supports. The reinforced concrete floor needs to be checked for condition.

Figure 7: Existing Sanitary Pump
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Sanitary Motor Bases

There are two sanitary pumps/motors. New motors shall be considered. The existing motors are close
coupled with the pumps. Further field inspection is required.

Figure 8: Existing Sanitary Motor

Storm Pump Bases

The concrete pump support piers are in poor condition (the concrete pump support piers at Pump #5 are
deficient). Ninety percent of all concrete pump support piers (6 piers per pump) show signs of concrete
cold joints four inches down from the top of the support pier that may have been from original
construction. A horizontal hairline crack is also found around all four sides of these concrete pump
support piers at this cold joint level. The concrete pump support piers at Pump #5, at least three of them,
show signs of anchor bolt concrete breakout cracking. At some pump support piers, the pump support
leg steel base plate bears within one-half inch of the concrete support pier edge and the anchor bolt edge
distances are four and one-half inches or less. The design of these concrete pump support piers needs
to be revisited based on required support of pump loads (vertical, shear and torsion load along with
proper anchor edge distances and embedment should be considered). Repairs will be needed to these
pump bases. The existing concrete pump support piers shall be removed and new concrete pump
support piers shall be provided with epoxy base grout. Existing plan of storm pump layout (ES-01) is
attached in Appendix A.
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Figure 9: Existing Damaged Concrete Support Pier

Storm Pump Motor Bases

There are 8 existing pumps/motors at pumping station. The existing Storm Pump motors are located at
the 15t floor elevation and motor are supported by concrete encased steel beams. The embedded steel
wide flange framing beams embedded in the concrete floor look to have minimal surface corrosion on
them. Existing plan of Motor base layout (ES-02) is attached in Appendix A.

Figure 10: Existing 1st Floor Photo
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Transformer Foundations

The transformer containment pad consists of a concrete grade beams with embedded steel channels that
the transformers bear on and a perimeter concrete curb with chain link fencing on two sides (backside of
the South Site concrete retaining wall on other two sides). This was originally constructed along with the
Pump Station in 1955. The existing concrete support grade beams under the transformer support legs
appear in good shape with only minor cracks and spalls and the embedded steel channels in the grade
beams have surface corrosion. The spalling concrete shall be removed and the area to be patched with
concrete mortar per concrete repair spec. The concrete cracks shall be repaired with epoxy injection
grout. The corrosion on the existing embedded steel channels shall be cleaned and re-coated per coating
spec.

Figure 11: Existing Transformer Foundation

West Site Retaining Wall

The West site retaining wall is a vertical cantilevered reinforced concrete retaining wall with a brick face
on the side exposed to public view and a concrete cap at the top.

On the West side, the concrete flume encasement at-grade has a large amount of spider cracking with
signs of efflorescence. The concrete cracks shall be repaired with epoxy injection grout.
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Figure 12: Existing South Site Retaining Wall

Top Slab Concrete (design repairs to exterior spalled concrete)

East Exterior Top Slab

The East exterior top slab is an extension of the Pump Station top floor out over the perimeter flume. The
Northern portions of the existing top slab are in good condition but the Southern portions are in very poor
condition with significant concrete deterioration and spalling. With the current state of the Southern
portion of the top slab, rain water is not draining off the slab but collecting and further deteriorating the
concrete top slab. Significant concrete deterioration and spalls along with cracks showing signs of
efflorescence were observed on the top slab edges at the top of the brick wall. The deteriorating and
spalling concrete shall be removed and the area to be patched with concrete mortar per concrete repair
spec.

Figure 13: Existing East Exterior Top Slab
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All steel grating pieces on the East exterior top slab (over the flume) are deformed (some bearing bars
showing signs of yielding) with cross bars broken and pose a potential safety concern due to loss of live
load capacity and from tripping hazard standpoint. No stairs to access this slab exist. The damaged steel
grating shall be replaced to new steel grating.

West Exterior Top Slab

The steel grating over the flume is deformed (some bearing bars showing signs of yielding) with cross
bars broken and pose a potential safety concern due to loss of live load capacity and from tripping hazard
standpoint. The damaged steel grating shall be replaced to new steel grating.

Figure 14: Existing West Exterior Top Slab

South Exterior Top Slab

The South exterior top slab is an extension of the pump station top floor out to the South side of the
building to provide a loading dock down to the driveway. Approximately one-third of the top slab is in very
poor condition with significant concrete deterioration and spalling. Just outside the entrance to the pump
station, there is approximately a 16-square foot portion of top slab with significant concrete deterioration
were the top two inches of concrete top slab has deteriorated to stone and gravel and exposed resteel
can be observed (when stone and gravel is moved). Along the loading dock edge, the steel edge angle
has significant surface corrosion and for large stretches of this angle the concrete slab edge has
deteriorated so badly that the edge angle anchors have lost their embedment with the concrete top slab
and the wall vertical dowels into the top slab are exposed. With the current state of the top slab, rain
water is not draining off the slab but collecting and further deteriorating these substandard portions of the
concrete top slab. Significant concrete deterioration and spalls along with cracks showing signs of
efflorescence were observed on the top slab edges at the top of the brick wall. The deteriorating and
spalling concrete will be removed and the area patched with concrete mortar per concrete repair spec. A
new edge angle will be provided. Due to heavy usage of deicing material during wintertime, it is
recommended to provide a protective coating at repaired and existing concrete slab.

The steel grating is deformed (some bearing bars showing signs of yielding) with cross bars broken and
pose a potential safety concern due to loss of live load capacity and from tripping hazard standpoint. The
damaged steel grating will be replaced with new steel grating.

Temporary wooden stairs with forward-sloping wooden stair treads are currently used as the main access
to this South exterior top slab and the pumping station. The existing wooden stair shall be replaced with
27
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permanent aluminum stairs with aluminum handrails as the main access to this South exterior top slab
and the pump station. Railing shall be provided along the edge of the top slab and removable side-
mounted railing shall be considered in places to allow for better unloading and loading operations.

Figure 15: Existing South Exterior Top Slab

North Exterior Top Slab

The North exterior top slab is an extension of the Pump Station top floor out over the perimeter flume.
The existing top slab for the most part appears to be in good condition with only areas of concrete spall
along a 15-foot stretch of the top slab edge (at the top of the brick wall) and around the steel grating. The
spalling concrete shall be removed and the area to be patched with concrete mortar per concrete repair
spec.

Floor tile installed outside the service door is broken or loose likely due to weather exposure, water
retention and frequent freeze/thaw cycles. Floor tile shall be replaced per Architectural details.

Steel stair nosing have surface corrosion and some of the stair treads have warped up (embedment of
steel nosing to concrete stair tread may have been compromised) and thus poses a potential safety
concern (tripping hazard). The existing stair nosing will be removed and new aluminum stair nosing will
be installed.

The steel grating over the flume is deformed (some bearing bars showing signs of yielding) with cross
bars broken and pose a potential safety concern due to loss of live load capacity and from tripping hazard
standpoint. Handrail along the edges of the top slab should be provided to prevent falls (approximately
10 foot above grade). The damaged steel grating will be replaced with new steel grating. Aluminum
Handrail will be provided around the edges of the top slab.
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Figure 16: Existing North Exterior Top Slab

Building 1st Floor slab

The top slab of the pump station has tile flooring and the underside of the slab looks to be in good
condition. The embedded steel wide flange framing beams embedded in the concrete floor look to have
minimal surface corrosion on them.

Substructure Improvements

Bar Grating

The damaged existing bar grating shall be replaced with new bar grating and painting on bar grating shall
be matched to existing grating.

Steel Frame Coating

The steel surface corrosion was observed on the existing structural steel framing. The corrosion on steel
surfaces shall be cleaned and re-coated per coating spec. The re-coating shall be matched to the existing
coating.

Drainage Along Slab and Perimeter Wall

The perimeter reinforced concrete caisson walls at 2" and 3" floor down from top are in good condition
with numerous hairline cracks and signs of past minor leakage (efflorescence) of the walls observed.
Hairline cracks or minor leakage cracks (non-structural crack) shall be repaired with hydrophobic
polyurethane grout crack injection.

The perimeter reinforced concrete wall at 4™ floor down from top are in fair condition with numerous
hairline cracks (with sign of active minor leakage and efflorescence), area of concrete deterioration and
spalls (on North wall and Northeast corner), and numerous locations of exposed horizontal resteel in
walls were observed. The walls of this lowest sump level are by far the poorest condition of any of the
substructure walls observed in the Pump station. The hairline cracks and minor leakage crack shall be
repaired with hydrophobic polyurethane grout crack injection. The deteriorating and spalling concrete
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shall be repaired per concrete repair spec. The unsound concrete shall be removed and repair mortar be

applied to spalling area.

Stair and Walkway

The stair stringers, stair treads, intermediate walkway framing, and grating at 4" floor down from top has
significant surface corrosion. The handrail on the intermediate platform at the Northeast end has lost its
connection to the wall (connection corroded through). The upper and lower stairs to the intermediate
platform are steep and narrow, and OHSA code requirements should be revisited to ensure stairs meet
code. The steel surface with corrosion shall be cleaned and re-coated per coating specs. The handrail
shall be connected properly to the wall. The steep and narrow stair shall be checked per OHSA code, if
necessary, it will be replaced with new stairs.

5.6 Materials of Construction

Concrete

o Compressive strength @ 28 days:
o Cast-in-place concrete: 4500 psi

o Precast concrete:
o Lean concrete:
e Cement:
e Aggregate:
than 12" thick
e Reinforcement:

5000 psi

2000 psi

Type | or [l Cement per ASTM C150

%" max typ., except 1" max for foundations and concrete greater

o ASTM A615, Grade 60, Deformed

Structural Brick Masonry

e Concrete block:

ASTM C90, Normal Weight

e Specified prism compressive strength: fm=1500 psi

e Mortar:
e Grout:

compressive strength
¢ Reinforcing:

ASTM C270, Type S
ASTM C476, course grout with 2,000 psi, 28-day

ASTM A615, Grade 60, Deformed

o Wide flange and WT shapes: ASTM A992, Fy = 50 ksi

e Channels and angles:

e Plates:

e Hollow structural sections:
e Pipe sections:
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ASTM A36.

ASTM A36 (Type 316L stainless steel in corrosive areas)
ASTM A500, Grade B, Fy=46 ksi

ASTM A53, Type E or S, Grade B, Fy = 35 ksi
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Bolted steel connections: A325 (Type 1) bearing bolts, galvanized, fully tensioned typical at
steel framing connections in non-corrosive areas
Welding structural steel: E70XX low hydrogen electrodes, operators AWS qualified

Stainless Steel

Bars & shapes: (annealed): ASTM A276
Plate: ASTM A480/A 666

o Type 316, (Type 304 for architectural uses) Fy = 30 ksi.

o Type 316L, (Type 304L for architectural uses) Fy = 25 ksi (required where subject to

welding)

Bolted connections (1/4-in. to 5/8-in.): ASTM A 593/A 594, Condition CW, match type of stainless
steel connected (Fu = 100 ksi, Fy = 65 ksi).
Bolted connections (3/4-in. to 1 %-in.):  ASTM A 593/A 594, Condition CW, match type of
stainless steel connected (Fu = 85 ksi, Fy = 45 ksi).

Aluminium
e Structural shapes: 6061-T6 per ASTM B308
e Bolts: Stainless steel Type 316 for aluminum framing connections

Guardrails and handrails: 6061-T6 or 6063-T6 per ASTM B241

Floor and cover plates: 6061-T6 per ASTM B209

Grating: 6061-T6 per ASTM B221

Contact with concrete: Coat aluminum with heavy coat of bituminous paint

Concrete Anchorage

Type 316 stainless steel: at all submerged, buried, and corrosive areas

ASTM F1554, Grade 55, galvanized at covered, non-corrosive areas

High strength anchor bolts (if needed): Stainless steel ASTM A193, Grade B8M Class 2, AISI
Type 316

Concrete Anchors (set in hardened concrete): Shall be adhesive or wedge type.

Adhesive anchors required at all submerged or buried locations and where subject to vibration.
Not to be used where high temperatures (> 140°F) are possible.

Structural Concrete Repair and Expansion Joint Products

Repair mortar: a two-component polymer-modified, Portland cement, fast-setting, trowel-grade
mortar.

o Min compressive strength at one day: 2,000 psi

o Min compressive strength at 28 days: 6,000 psi

o Min Bond Strength at 28 days: 1,800 psi
Repair of Exposed Reinforcing Steel
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5.7

o Two components: an initial application of corrosion inhibitor and subsequent application
of protective slurry mortar
Crack injection Materials
o Structural Crack Repair System: Epoxy injection, low-viscosity, high-modulus moisture
insensitive type.
o Non-Structural Crack Repair System: Hydrophobic Polyurethane Chemical Grout
Expansion Joint Repair System
o Two components: an epoxy resin adhesive and hypalon sheeting

Design Criteria

Codes and Standards

The following codes will be used for the final design for this project.

2015 International Building Code (IBC) with Local Amendments and 2015 Michigan Building
Code

ASCE 7-10 — Minimum Design Loads for Buildings and Other Structures

ACI 318-14 — Building Code Requirement for Structural Concrete

ACI 350-06 — Code Requirements for Environmental Engineering Concrete Structures
ACI 350.3-06 — Seismic Design of Liquid-Containing Concrete Structures

ACI 530-13 — Building Code Requirements for Masonry Structures

AISC 341-10—Seismic Provisions for Structural Steel Buildings

AISC 360-10 Steel Construction Manual — 14th Edition

Aluminum Design Manual, 2015 Edition

AWS Welding Codes, Latest Editions

AASHTO Standard Specification for Highway Bridges, Latest Edition.

Dead Loads

Dead loads used in the calculations shall consist of only permanent dead load, defined as weight of the
structural member, weight of material of construction incorporated into the buildings to be supported
permanently by the structural members, weight of partitions, and weight of permanent building
mechanical service equipment. Weight of process equipment shall be considered a live load.

Typical dead load allowance for lighting and sprinkler piping unless noted otherwise: 5 psf

Note that process piping, conduit and cable tray loads are accounted for in the superimposed dead load

section.
Material Densities:

e Steel: 490 pcf

e Aluminum: 168 pcf

o Water: 62.4 pcf

e Sludge: 65.5 pcf

e Reinforced Concrete: 150 pcf

e Concrete Masonry: 135 pcf (normal weight CMU)
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Clay Masonry: 120 pcf
Compacted Soil: 120 pcf

Superimposed Dead Loads

Superimposed dead load (SDL) shall consist of an allowance for process piping, conduit and cable tray

loads.
e Roofs (except electrical and control rooms): 10 psf
e Electrical and control room roofs: 30 psf
o Process area elevated concrete floor (unless noted otherwise): 50 psf
e Elevated grating floors: 20 psf
e Equipment platforms, walkways/catwalks: 20 psf
Live Loads

Live loads are loads produced by the use and occupancy of the building, and include process equipment
loads and associated concrete pads. Equipment loads and pads do not have to be independently
accounted for if they do not exceed the uniform design live load.

Roofs: 20 psf

Roof HVAC mechanical equipment areas: 150 psf

Warehouse area slab-on-grade 1000 psf

Process area slab-on-grade: 400 psf

Material storage area slab-on-grade: 400 psf

Non-process area slab-on-grade: 100 psf

Office and lobby area: 100 psf

Office file/records area: 125 psf

Laboratory: 125 psf

Electrical and control room floor: 250 psf

HVAC mechanical room floor: 150 psf

Process area elevated concrete floor: 300 psf

Elevated grating floors: 100 psf (foot traffic only)
Stairs, landings and exit ways: 100 psf

Equipment platforms, walkways/catwalks 100 psf (other than exit ways):
Truck access areas: AASHTO HL93 loading

o Use AASHTO Standard Specification for highway bridges for impact forces due to
moving wheel loads.
Monorails:
o Vertical 25% of lifted load
o Transverse 2% of lifted load
o Longitudinal 10% of lifted load
Bridge cranes (pendant operated):
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o Vertical 15% of crane and load
o Transverse 20% of trolley and load
o Longitudinal 10% of maximum operating wheel loads
e Bridge cranes (cab operated):
o Vertical 25% of crane and load
o Transverse 20% of trolley and load
o Longitudinal 10% of maximum operating wheel loads
e Hangers supporting floors and platforms: 33% of live and dead load

Snow Loads

e Ground snow load, pg: 20 psf
e Minimum roof snow load: [xx] psf
e Exposure: C

e Snow Importance Factor, Is: 1.1

o Risk Category: ]
All roof structures and building frames shall be adequately designed for the required snow loads. Due
consideration shall be given to drifting and the possible formation of ice dams resulting in ponding of
water on uninsulated roofs.

Wind Loads
e Ultimate wind speed: 120 mph
e Basic wind speed 93 mph
e Exposure: C

¢ Risk Category: 1

Seismic Loads

e 0.2 Sec. Mapped Spectral Response, Ss: 0.102 g
e 1.0 Sec. Mapped Spectral Response, S1: 0.045 g
e Site class: D

e 0.2 Sec. Design Spectral Response, SDS: 0.108 g
e 1.0 Sec. Design Spectral Response, SD1: 0.073 g

e Seismic Importance Factor, le: 1.25
e Seismic Design Category: B
Liquid Loads

Liquid holding basin walls shall be designed for the following load combinations:
¢ Normal operating level without backfill (Leak Test Condition).
¢ Overtopping condition without backfill (Liquid Level at top of basin walls).
o Backfill with flood level ground water with tank empty (Maintenance Condition and Floatation
Stability Check Condition).
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o For multi-cell tank, consider any tank cell empty or full in any combination with or without backfill.

Safety Factors

A safety factor of 1.5 should be used to resist overturning and sliding.

Safety factor against buoyant uplift shall be a minimum of 1.25 for 100-year flood elevation and 1.10 for
maximum flood elevation.

Resistance to uplift includes the dead weight of the structure and the column of soil above the footing
extension. The submerged weight of soil should be used below the water table. Use of side friction
between soil and structure to resist buoyant uplift should be avoided.

Seismic Design of Non-Structural Components

Non-structural components refer to architectural, process related mechanical, mechanical (HVAC,
plumbing, fire protection), electrical and instrumentation equipment and appurtenances. A term called the
seismic design category is a classification assigned to a structure based on its use and severity of the
design earthquake ground motion at the site. Depending on the seismic design categories (A-F) assigned
to the structures, the building code provides specific requirements for bracing non-structural components
in the structures. As part of this project the seismic design categories of new and existing buildings
requiring work will be determined based on site accelerations assigned in the code, building use and site
geotechnical data. Seismic design of non-structural components will be incorporated into the project in
accordance with the building code requirements based on site specific geotechnical and building usage
category information gathered during design.

Architectural Components

Level of seismic design required for architectural components:
e Seismic design category B = Required only if Ip = 1.5

Mechanical and Electrical Components

Level of seismic design required for mechanical and electrical components:
e Seismic design category A and B = None

Component Importance Factor

Based on ASCE 7-10, the importance factor (Ip) assigned to non-structural component is as
follows

o Fire protection sprinkler systems: Ip=1.5
e Components which contain hazardous toxic material: Ip=1.5
o Components inside or attached to a Risk Category IV structure:Ip = 1.5
e All other components: Ip=1.0
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5.8 Geotechnical Information

Refer to the Historical Geotechnical Report for a conceptual design of the Freud Isolation Shaft and
Section 2.1 for additional information. A Geotechnical report for a complete description of the site
subsurface conditions and geotechnical recommendations shall be provided as part of design.

Geotechnical Design Criteria

e Shallow Footings:
o Individual footing allowable bearing pressure: NA
o Continuous footing allowable bearing pressure: NA
o Soil friction coefficient resisting sliding at foundations: NA
o Modulus of subgrade reaction for concrete floor slabs-on-grade: NA
o Modulus of subgrade reaction for large area mat slabs: NA
o Piles (12” diameter concrete filed pipe piles):
o Compression capacity: 100 tons (allowable load)
o Tension capacity: 30 tons (allowable load)
o Lateral capacity: 4 tons (allowable load)

Lateral Earth Pressure

e Active pressures: NA
e At-rest pressures (equivalent fluid earth pressure): recommended for the design
o 65 psf/ft above the perched water table elevation
o 95 psf/ft below the perched water table.
e Passive pressures: NA
e Surcharge pressures, unless otherwise shown, use a minimum of 2 feet of earth for walls where
vehicular loads come within H/2 of the wall. Contact the geotechnical engineer for the surcharge
pressure from large cranes located next to facilities to remove equipment.

Frost Depth

All foundations for buildings and other structures supporting settlement sensitive equipment
shall extend below the frost line or be supported on non-frost susceptible structural fill down to
the frost line.

e Frost line for foundations: 42 inches

Groundwater Elevations

e Design groundwater elevation: 100 ft
e 100-year flood elevation: 579 ft (NAVD 88) from Flood Insurance Rat Map
(26163C0302E), Area of 0.2% annual chance Flood. City of Detroit datum = 579-479.25 = 99.75
ft
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6 ARCHITECTURAL

6.1 Applicable Codes and Standards

The design and construction of the building architectural works will comply with applicable local,
state, federal, and international jurisdictional agencies and regulations including but not limited
to:

¢ Michigan Building Code (MBC) — 2015 will be followed as applicable for this type of facility.

e Michigan Energy Code — 2015 will be followed as applicable for this type of facility.

e Per MBC 1103.2.9 Equipment Spaces, water or sewage facilities are exempted from accessibility
requirements; however, building design will follow the ADA requirements as far as practical.

6.2 Design Considerations

The Freud Pump Station was constructed in 1955 and is structurally sound (see section on
structural) but is in need of window and exterior and interior finish replacements.

Building Components

Exterior Walls — Exterior Side

e The exterior masonry brick is in overall good condition from the main floor level and above. Below
the main floor level, there is, in certain areas, efflorescence in addition to deteriorating concrete
and rusting metal. Cleaning, tucking, pointing repair work of masonry and mortar as well as
cleaning and repairs/replacement of concrete and/or metal support work will be completed. For
bidding purposes, include 20% of exterior wall surface areas for tucking, pointing, or repair work.
This will be addressed as part of the base bid.

Exterior Walls - Interior Side

e Overall, the glazed masonry on the interior side of the exterior walls is in good condition. No
repair or replacement is included in this scope, except as required where damage occurs as a
result of the work.

Interior walls

e At the room being repurposed into the wet well access location a new wall will be provided at the
north interior wall to close off this area from the rest of the facility. The existing walls creating the
existing toilet room will be removed.

Windows

e On the main level (above ground), the formerly existing window glass was replaced with an
opaque, flexible material to abate issues involving vandalism. In order to reintroduce natural
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daylight into the main room of this pump station, the current design will remove the top two
portions of the north and east windows and frames and replace with either vandal-resistant
translucent wall systems (example, Kalwall), or clear vision glazing. Window operability is not
desired and will not be included, unless specifically called out otherwise on architectural
drawings.

Doors

e No door replacement is included as part of this scope of work.

o Ifitis decided to replace a door or doors as part of this work, insulated FRP (fiber reinforced
plastic) or insulated aluminum doors are recommended.

e At the room being repurposed into the wet well access location, a new door will be provided at the
south exterior wall.

¢ Note: At the main entrance, the exterior overhead door and personnel door and window assembly
(second row, left) have been modified over the years. It may be desirable to propose a redesign
of this entryway, replacing both doors and the windows to provide a more functional configuration
for current use.

Roof

e No roof replacement is included as part of this scope of work.

e No roof drain replacement is included as part of this scope of work.

e At the room being repurposed into the wet well access location a new roof access hatch will be
provided to lift materials into the wet well.

Flooring

e The existing quarry tile in most of the building areas is in good condition. However the quarry tile
on the exterior of the north part of the building has experienced significant damage and in some
areas has detached from the subfloor completely and will require removal, grinding and cleaning,
and replacement with a new terrazzo-type poured flooring. This is also the case in the loading
dock area (on the motor floor around the motors). Currently the tile that is existing cracks when
heavy loads are moved across it when replacing the dewatering pumps rotating assembly. The
damaged tiles in the whole area will be removed; the subfloor ground, cleaned, and repaired as
required; and a terrazzo-type floor will be poured to infill the area where the flooring was
removed.

¢ Note: Itis likely that if the existing skid will continue to be used in the future to move the pumps,
any new flooring will eventually be damaged, regardless of metal tracks. Arcadis can help
investigate alternative equipment moving options such as air pallets, which utilize compressed
air.

Restroom

e The existing toilet room will be removed in its entirety, including the interior partition walls. The
existing space will be repurposed into a Wet Well Access Area that will only be accessible from
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outside the building. A new toilet room will be provided which will include a single toilet, a urinal, a

lavatory, and an emergency shower. The preliminary suggested location for the new toilet room is
the existing storage room.

Elevator

e The existing elevator is not functioning and must be replaced. An investigation will take place to
determine whether the existing elevator shaft is large enough to accommodate an elevator that
meets current minimum code requirements for moving personnel between floors.

Stairs

o The existing exterior stairway up to the loading dock is not code compliant and will be replaced in
its entirety along with code-compliant handrails and guardrails.

o Note: If general accessibility into the building is warranted or desired, a ramp can be designed
and installed along with the new stair

Freud Isolation Shaft Control Building

e Anew 30-0” x 30’-0” building will be constructed at the Freud Isolation Shaft on Freud Street
between Conner Street and Navahoe Street. The building will be comprised of an unfinished
concrete slab floor, split-face concrete masonry unit walls to 14’-0” above finished floor, and a
sloped standing seam metal roof. There will be one 10’-0” wide by 10’-0” high overhead door and
a standard 3’-0” wide by 7’-0” swing door. There will be no windows. The building will not be
occupied, will not have a toilet room, and will not be conditioned.

Exterior Roof Ladder

e The current roof ladder leading to the upper roof (Figure 17) does not meet code, it will be
removed and replaced with a code compliant ladder. The ladder shall include a fall protection
system consisting of a vertical rigid track carrier rail securely and permanently attached to ladder,
over which travels a sleeve to harness belt can be attached.
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Figure 17: Existing Ladder

7 PROCESS MECHANICAL

7.1 Stormwater Pumps

The rotating assemblies in storm water pumps 1, 2, 3, 4, 6 and 7 will be replaced during this portion of
work. Six (6) of the eight (8) Worthington 72” MC-1 vertical volute pumps will be upgraded with new
rotating assemblies with a new bearing frame to incorporate grease lubrication versus the current oil
lubrication system. GLWA replaced the rotating assemblies in storm water pumps 5 and 8 in 2019 under
GLWA Contract No. GLWA-CON-109 between the GLWA and Lakeshore Global Corporation (Detroit,
Michigan). Rotating assemblies and associated components will be supplied by Flowserve Corporation.

Specific equipment and accessories that will be replaced include, but not limited to are the following:

o Flowserve Model 72MC-1 stage centrifugal rotating assembly

e Stainless steel impeller, fitted with stainless steel wear ring

e Carbon steel pump shaft with stainless steel sleeve

e Castiron upper casing head with stainless steel wear ring

e Castiron stuffing box

e (Castiron bearing housing

¢ Flowserve standard enamel coating on the bearing frame, stuffing box head, and stuffing box
o Warranty for twelve (12) months from start-up

In addition to upgrading the rotating assembilies, the existing 13 2" diameter line shaft and babbitt style
sleeve bearings (Figure 18) will be replaced with the following equipment:

¢ New 13 %" diameter line shaft
¢ Roller bearings with grease fittings
e Steady bearing housing
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e Line shaft couplings

The upgraded rotating assembly (and associated accessories), line shaft, steady bearings, and shaft
couplings will be replaced based on the current GLWA schedule for stormwater pump upgrades.

Figure 18: Existing Stormwater Pump Steady Bearing Assembly

7.2 Dewatering Pumps (Pumps 9 and 10)

The existing dewatering and sanitary pumps (Pump 9 and Pump 10, respectively), were initially installed
to function as dewatering pumps for the stormwater wet well but are now dedicated pumps to handle dry
weather flow from the Fox Creek and Ashland Relief Sewers. The O&M Manual (Operation and
Maintenance Manual, Freud Sewage Pump Station, January 1993) indicates Pump 9 is rated for 15,750
gpm at 36 feet TDH and Pump 10 is rated for 9,000 gpm at 57 feet TDH. As a verification of the
hydraulics based on the operating levels of the wet well as noted in the O&M Manual (Pump 9 operates
between 45 feet and 65 feet, and Pump 10 operates between 25 feet and 45 feet), Arcadis completed
hydraulic calculations to verify Pumps 9 and 10 are sized properly to operate in the ranges mentioned.
Figure 19 depicts the operating range of the stormwater, sanitary, and dewatering pumps as presented in
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the Freud and Conner Creek Pump Station Improvements Study and Design Technical Memorandum No.
1 (October 2017).
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Figure 19: Freud Pump Station Wet Well Control Levels and Observed Dry Weather Operating Range

Based on the hydraulic calculations, Pump 9 has a calculated minimum and maximum accumulated head
at approximately 47 feet and 67 feet, respectively indicating the pump design criteria targets the middle
value of the accumulated calculated head. Similarly, Pump 10 has a calculated minimum and maximum
accumulated head at approximately 27 feet and 47 feet, respectively, again indicating the pump design
criteria targets the middle value of the accumulated calculated head. It appears both Pumps 9 and 10
operate within their allowable operating range but will see decreased performance when operating
outside this range. As noted in the O&M Manual, Pump 9 and Pump 10 are not supposed to operate in
parallel because the combined flow rate would exceed the hydraulic capacity of the receiving 42-inch
sewer pipe that connects to Tennessee Ave. Furthermore, as discussed in the Freud and Conner Creek
Pump Station Improvements Study and Design Technical Memorandum No. 1 (October 2017), the
observed dry weather operating range was noted to be between 48 feet and 71 feet. Currently Pumps 9
and 10 are not operating as intended with the original design criteria.

As part of the Freud Pump Station Improvements, a separate isolation shaft will be constructed to enable
isolation of the stormwater wet well and to handle the dry weather flow that is currently entering the pump
station wet well. Once the new isolation shaft is operational, Pumps 9 and 10 in the existing Freud Pump
Station will no longer pump dry weather flow. Pumps 9 and 10 will return to the original function to
dewater the stormwater wet well following wet weather storm events or to dewater the wet well prior to
access for maintenance and/or inspections. At the request of the GLWA, the existing dewatering and
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sanitary pumps (Pumps 9 and 10) will be replaced with two of the same pumps and if possible smaller
frame size for ease of maintenance and/or replacement. The new design criteria for Pumps 9 and 10 will
be operating the stormwater wet well between 25 feet to 55 feet and being able to dewater the
stormwater wet well within a 10-hour period. The new dewatering pumps (Pump 9 and 10) will be rated
for an average of 7,500 gpm over the accumulated minimum and maximum head range of 33 feet and 63
feet, respectively.

Following a meeting the GLWA (August 7, 2020), the new dewatering pumps will be vertical dry pit
submersible pumps sized appropriately based on the new design criteria. The new dewatering pumps 9
and 10 will be the same model and a third pump could be provided as a common shelf spare. As depicted
in Figures 20 and 21, the new dewatering pumps will be installed in the vertical orientation to maximize
the floor area and the existing knife gate valves will be replaced with plug valves. The existing 24-inch
floor openings will be reused and failed leaded joint will be addressed to stop leaks from entering the
dewatering pump floor room.

Figure 20: Vertical Dry Pit Submersible Pump
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EXISTING STAIRS

EXISTING SUMP

Figure 21: Plan View of Vertical Dry Pit Submersible Pumps 9 and 10

7.3 Dewatering Pump Discharge Piping

The dewatering pump discharge piping is currently cast in concrete through the storm pump wet well and
are located against the ceiling, or on the bottom side of the pump floor. Some level of inspection is
needed to determine the integrity of the existing piping.

7.4 Valve Replacement

Currently there are seven (7) valves that were identified in the Freud and Conner Creek Pump Station
Improvements Condition Assessment Report (October, 2017). These valves will be replaced as part of
the Freud Pump Station Improvements design and are listed in the sections below.

Pump Influent Knife Gate Valves

The two existing sanitary pump influent valves (Figures 22 and 23) are located below the existing sanitary
pumps and are a knife gate style valve. These have a significant amount of corrosion and one of the
operator supports is delaminating due to the corrosion. The electric actuator for gate #10 has been
removed and a handwheel has been installed on the gear operator. As mentioned in Section 7.2
(Dewatering Pumps), the existing knife gate valves will be replaced with new plug valves to isolate the
pumps and reduce the amount of floor space that is currently being utilized.
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Figure 23: Existing Sanitary Pump Influent Gate Valve
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Discharge Flap Gates

Two flap gates are installed in the discharge channel on the outside of the station (Figures 24 and 25).
These are in fair condition with corrosion on both the gates and the hardware.

Figure 24: Existing Pump 9 Flap Gate

Figure 25: Existing Pump 10 Flap Gate
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Overflow Gate Valve

The Overflow Gate is located on the discharge for the existing sanitary pump #10 and is an enclosed
knife gate type (Figure 26). Corrosion of the valve is minimal, but there is peeling paint exposing what is
likely the factory paint underneath. The valve stem and operator are in good condition.

Figure 26: Existing Pump 10 Overflow Gate Valve to the Discharge Channel

Discharge Gate Valves

The two Sanitary Discharge Gates (Figures 27 and 28) are gate valves installed in a pit outside the
station along the fence. The gate valves and associated piping have significant corrosion due to moisture
in the pit. The valve operators and electric actuators are of an older style and have multiple layers of
paint that is peeling in some areas. It is not known if these actuators are functional.
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Figure 27: Existing Pump 9 and 10 Discharge Gate Valve

Figure 28: Existing Pump 9 and 10 Discharge Gate Valve
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7.5 Sump Pumps

There are three (3) submersible sump pumps installed in the lowest level of the station (two installed in
the floor sump and a third which is sitting on the dewatering pump floor). All three submersible sump
pumps and discharge piping will be replaced under the Freud Pump Station Improvements design.

7.6 Seal Water System

The existing seal water system consists of a break tank and fill valve assembly (Figure 29). The seal
water system will be evaluated during the design following the selection of the dewatering pumps, and
stormwater pump upgrades. A water demand analysis will be completed, and the seal water system will
be upgraded if the system is undersized.

Figure 29: Seal Water System Break Tank
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7.7 Pump Station Wet Well Isolation

The current Freud Pump Station cannot be isolated to stop influent flow from the Ashland and Fox Creek
Relief Sewers. The station was not built with isolation gates or other structures to allow isolation of the
wet well. As mentioned previously, isolation of the Freud Pump Station will provide a safe means of
cleaning, inspection, and maintenance.

This project will install isolation gates for the station and separate the dry weather sanitary flow from the
storm water flow. The team evaluated locating isolation gates on the two deep influent sewers on the
Freud Pump Station property. The evaluation indicated that this would require multiple deep shafts that
would not be contained on the property. Therefore, the isolation gates will be located in one isolation shaft
that spans both deep sewers up the street from the existing station as shown on Drawing C-3 and C-4
(Appendix C).

The dry weather/sanitary flow will be captured and pumped at this location to the allow isolation during
dry weather flow and to separate the dewatering pumps in the current station from needing to pump
sanitary flow. The pumped dry weather flow would be routed to a discharge chamber and then routed via
gravity to the sanitary manhole on Tennessee Ave.

Station Isolation will be installed at each existing 16-ft tunnel (Ashland and Fox Creek Relief Sewers) to
provide full wet well isolation at the Freud Pump Station as indicated. The isolation will have the following
design criteria and constraints:

e Fully isolate the wet well

¢ Ability to be submerged to full depth of the tunnel. Overflow will be provided for higher depths of
submergence

¢ Removable by a crane if stuck in the closed position.

¢ Constructed while the Freud Pump Station is operational without being damaged during high flow
events that will occur during construction.

e The gates will be easy to operate and maintain due to minimal usage during the year.

Initial discussions with GLWA indicate that GLWA desires to have geared and actuated gates for isolation
to simplify operations. Operated gates require maintenance, exercising and continual power to ensure the
ability the gates will operate when needed. However, stop logs or stop plates may meet the criteria as
well. The decision about the types of gates will be made during the detailed design.

Dry Weather Flow

During dry weather flow conditions, flow in the Ashland and Fox Creek Relief Sewers would be diverted to
the trench style sump in the isolation shaft. Flows from the relief sewer will be routed to the sump from a
diversion dam constructed within the 16-foot diameter relief sewers. The flow will enter the isolation shaft
through a sluice gate installed off the side of each of the relief sewers (see drawings in Appendix A). The
diversion dam will be designed to route the dry weather flow from the relief sewers into the Freud
Isolation Shaft sump. From there the dry weather flow will be pumped from the trench and routed to the
discharge channel. Flow will be routed to the manhole on Tennessee Ave. via a new gravity sewer. At the
request of the GLWA, the dry weather flow pumps have been designed to a firm capacity of 30 MGD.
Preliminary hydraulic calculations have been completed to assist with a pump selection.
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The Freud Isolation Shaft sump will contain approximately six (6) submersible pumps (three rows of two
pumps) installed on a rail system for ease of removing from the isolation shaft for maintenance and/or
replacement. The discharge piping will be installed up through the first level of the isolation shaft where
the piping will enter the discharge chamber on the west side of the structure. Check valves will be
installed on each of the discharge pipes to avoid flow from entering the discharge piping when certain
pumps are not operating.

Grit Management

Grit that passes through the Ashland and Fox Creek Relief Sewers during wet weather conditions will
enter the Freud Isolation Shaft and will need to be removed. The removal of this grit will help minimize
unnecessary abrasion and wear of the sanitary pumps during dry weather flow conditions. A few options
of a grit management system will be further evaluated during the design phase and will include:

¢ A flushing system that uses pressurized water jets installed in the isolation shaft to resuspend the
grit following wet weather events. The resuspended grit will then be removed by the dry weather
flow pumps and routed to the discharge channel.

e Flushing buckets or water retention system on the east face of the structure. The water collection
system would fill during wet weather events and be held in place until the system returns to dry
weather flow conditions. When needed, the flushing system would be engaged to assist in
resuspending the grit and removed by the sanitary pumps.

Protection Against Clogging

Ten States Standards for Wastewater (2014) recommends bar racks to protect pumps from clogging and
damage in combined wastewater applications. At GLWA'’s request, bar racks are not planned at this
installation. To mitigate this risk, special provisions will be included in the proposed sanitary pumps to
clean the impellers and pass large solids.

Operations During Wet Weather Events

During wet weather events the flow through the Ashland and Fox Creek Relief Sewers will be managed at
the Freud Pump Station. The diversion gates on the side of the two 16-foot diameter sewers used during
dry weather flow conditions to route water into the Freud Isolation Shaft will be closed.

7.8 Maintaining Pump Station Operation During Construction

The Freud Pump Station is required to maintain operation during construction as it is a critical component
of the sewer and stormwater system on the east side of Detroit along the river to prevent flooding. Due to
the criticality of this element, the sequencing of construction may be dictated to the contractor for key
elements to meet this requirement. Section 14 below provides the beginning of the construction
sequencing discussion
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8 HVAC

8.1 Design Criteria
The HVAC system will comply with the following standards and codes:

e 2015 Michigan Mechanical Code

e 2015 Michigan Energy Code

e 2020 NFPA 820 Standard for Fire Protection in Wastewater Treatment and Collection Facilities
e ASHRAE Fundamentals Handbook

e SMACNA HVAC Duct Construction Standards- Metal and Flexible

8.2 Steam Heating System

The Storm Water Pump Station is served by an existing low-pressure steam system with a boiler inside
the building. This boiler was recently replaced due to its condition. Two original, non-operational boilers
located in the Boiler Room were removed from the building completely. Steam distribution piping and
insulation will be fully replaced. Schedule 40 black steel will be utilized with fiberglass insulation and PVC
jacketing.

8.3 Condensate Return System

The condensate return system has exceeded its service life expectancy and will be completely replaced.
New condensate return piping will be comprised of Schedule 80 black steel with fiberglass insulation and
PVC jacketing. A new duplex condensate return pump with receiver tank will be installed to ensure the
steam condensate effectively returns to the boiler. Condensate return piping will be pitched to drain back
to the condensate receiver tank. Discharge piping from the condensate pumps will be routed to the boiler.
Due to the pressurized nature of the discharge piping, there will be flexibility in routing pipe from the
pumps to the bailer.

8.4 Steam Unit Heaters

All existing steam unit heaters will be replaced throughout the facility due to either their condition or age
and expected reliability. Unit heaters will utilize a horizontal configuration with internal propeller fan and
bottom condensate return piping connection. Float and thermostatic steam traps will prevent unused
steam from entering the condensate return system.

8.5 Electric Unit Heaters

The Control and Switchgear Rooms are currently heated by existing wall mounted electric unit heaters,
each controlled by wall mounted thermostats. The Battery Room is heated by an explosion proof wall
mounted electric unit heater, controlled by a wall mounted explosion proof thermostat. These unit heaters
will remain, as they appear to be in good condition and are about halfway through their service life
expectancy.

52

arcadis.com
Freud Pump Station Improvements Basis of Design Report



Freud Pump Station Improvements Basis of Design Report

8.6 Ventilation

Per NFPA 820, the Storm Water and Sanitary Pump Station Dry Well requires continuous ventilation at 6
air changes per hour. This will give the spaces an NEC Area Electrical Classification of Unclassified.
Since the Dry Wells are adjacent to the Wet Well, the ventilation system serving the Dry Wells shall
provide positive pressure to the space. The Wet Well will remain unventilated.

8.7 Supply/Exhaust Fans

The ventilation system for the Motor Room and the lower levels will be replaced. The Dry Well is open to
the Pump Room below and will be supplied ventilation air via two utility set centrifugal fans and one utility
set centrifugal exhaust fan. These fans will operate on a continuous basis.

The current supply fan configuration includes one fan located in a fan room and a second fan located
outside this room. The unit outside the fan room will be located in the proposed Wet Well Access Room
requiring it to carry an explosion proof rating. Restroom adjacent to this fan room will be demolished,
allowing for accessible space for the fan. The second supply fan is inside the fan room and is not in a
room that will carry any sort of rating. Outside air will be provided through wall-mounted intake louvers
and ducted to the fans. From the supply fans, the supply air will be ducted down through the Dry Well to
the lower levels, terminating at the lower Pump Room. The supply air will be tempered via electric duct
heaters located in the supply ductwork.

Exhaust air will be pulled up from the Dry Well to the exhaust fan located in the Machine Room area. The
exhaust fan discharge will be ducted to a wall mounted exhaust louver and discharged from the building.

The Battery Room is ventilated by an existing wall-mounted intake louver and wall-mounted propeller type
exhaust fan. Motors for these units are explosion proof. The fan is operated by an HOA switch and
controlled by a 24-hour programmable timer in the Auto mode. The louver and fan will remain in their
current arrangement and operation as they appear to be in good condition and are about halfway through
their service life expectancy.

9 PLUMBING

9.1 Lavatory/Water Closets/Shower

The existing restroom will be removed. A new restroom will be installed in the building, with a new
lavatory and water closet. A lavatory will be wall-mounted ceramic with single lever manual faucets. A
water closet will be floor-mounted manual flush valve type. Either a shower or an emergency shower will
be installed.

9.2 Wall Faucets/Hose Bibbs

Wall faucets and hose bibbs will be provided in locations convenient for use throughout the facility. Wall
faucets will be located on the exterior of the building, spaced to allow a hose to reach the midway point
between two faucets, while hose bibbs will be located on the interior of the space, as needed.
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9.3 Water Heater

An existing electric storage type water heater will be replaced with new insta-hot electric hot water
heaters at the point of use (restroom lavatories). This will eliminate the need to maintain a tank of hot
water for a relatively low level of occupancy.

9.4 Domestic Water Piping

Domestic water service will be fully replaced in the building. A new reduced pressure zone backflow
preventer will be installed at the service entrance into the building, with copper piping distributed
throughout the facility.

9.5 Sanitary Drain, Waste & Vent Piping

Sanitary drain waste & vent piping will be constructed of cast iron unless GLWA prefers PVC. Piping will
be routed out of the pump station to an existing sanitary main. Coordination with site civil will be
performed to ensure proper connection while avoiding electrical utilities.

10 ELECTRICAL

10.1 Power Distribution System Overview

The electrical system at the pump station currently has three 24 kV electrical services from Detroit Edison
(Ludden 161, Porter 132, and Ludden 208). The three electrical services provide power to three GLWA-
owned, 6,000/7,500 kVA transformers which step down the voltage from 24,000 VAC to 4,160 VAC.

Each transformer includes an oil immersed isolation switch, but the switch is only rated to interrupt an
unloaded transformer (10A magnetizing current interruption only). Service isolation is accomplished
through Detroit Edison via utility switching.

The three service transformers provide ungrounded delta secondary service to the pump station.
However, the generator switchgear bus includes a 75 kVA grounding transformer which provides a
reference to ground when the generator switchgear gen-utility tie is closed. The neutral-to-earth
connection of this grounding transformer introduces a ground reference for stabilizing and centering the
4.16 kV delta system around the ground reference point, but not when the system is operating on normal
utility power.

The 4.16 kV secondary conductors from the two Ludden utility services (Ludden 161 and Ludden 208)
are brought into the pump station and terminated directly to main circuit breakers on Bus #1 and Bus #3
respectively. The secondary conductors of transformer T-2 (Porter 132 utility service) are routed to the
outdoor generator switchgear, and then continues into the indoor switchgear main circuit breaker on Bus
#2.

The indoor switchgear line-up is configured in a 4-bus arrangement, with tie circuit breakers creating a
looped tie between the four busses. Under normal operation, tie breakers 1-2, 2-3, and 4-1 are open,
creating three isolated 4.16 kV bus systems which are fed from the three separate utility services. Bus 4
has no utility service, and Tie 3-4 is typically closed to provide service to this bus.
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The 4.16 kV emergency generator switchgear is located in an outdoor switch house, and consists of 3-
cycle vacuum breakers. The switchgear includes a main disconnect for intercepting the 4.16 kV service
from Transformer No. 2 (52-UM), and paralleling equipment to allow the generator system to be paralleled
with the Porter 132 utility. The generator switchgear is responsible for selecting the source of power
(utility, generator, or both), and distributing this power to Bus #2 of the indoor switchgear.

This station does not have 480 VAC equipment. All low voltage equipment is sourced from the station’s
four 112.5 kVA, 4.16 kV — 120/208 VAC transformers.

10.2 Medium Voltage Transformers

The three existing service transformers are all original, dating back to 1955 when the pump station was
constructed. Transformers T1 and T2 were refurbished in 2008, providing an additional life expectancy of
10 to 20 years. Transformer T3 was refurbished and rewound in 1998. The three transformers have all
operated well beyond expected life and will be replaced with new transformers. The redundancy of the
electrical services allows the replacement of these transformers in a phased approach so that utility
power can be maintained to the station throughout construction.

New transformers will be liquid-filled distribution substation style transformers constructed in accordance
with ANSI C57.12.00 and ANSI C57.12.36. Connections to the primary and secondary side will be cabled
rather than bussed, to match the existing methods of transformer connection. The dielectric fluid will be
Envirotemp FR3 or equivalent natural ester based dielectric fluid which is environmentally friendly,
provides a high flash/fire point and is recognized as “less-flammable” in accordance with Section 450.23
of the NEC.

Each transformer will include no-load tap changers to adjust secondary voltage +/- 5 percent from
nominal voltage. The existing voltage at the pumping station is currently set at 4% to 5% above the 4.16
kV nominal voltage, with measurements of 4,300VAC to 4,400VAC noted during the original field visit in
2017, and as noted in the equipment demonstration in May of 2017. The reason behind this tap change
will need to be investigated during design, including electrical system modeling to identify potential
voltage drop issues during motor starting.

The following existing deficiencies will be corrected with the replacement transformers:

Replace Floating Delta Secondary

The existing transformers provide a floating delta secondary connection to the main switchgear. This
type of system exposes the 4.16 kV system to potential overvoltage conditions in the event of an arcing
phase-to-ground fault, where the arcing condition can cause a voltage multiplication with respect to
ground. This type of fault can occur if an operating motor experiences a line-to-ground arcing fault on
one of the motor windings or if a surge arrestor fails and begins flashing to ground. The result of the
arcing condition can cause line-to-ground voltages to temporarily exceed 3 or more times the typical line-
to-ground voltage. Occasional ground faults have been detected in the recent past by the ground fault
sensing system provided on the medium voltage switchgear.

The new design will correct this problem by evaluating and implementing one of the solutions below:
e Preferred Option: Replace wye-delta transformers with delta-wye transformers
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This option involves replacing each wye-delta transformer with a new transformer that has a
24KV delta winding configuration on the primary side and a 4,160Y/2,400V wye secondary
winding. The transformer replacement process will need to be guarded to prevent accidental
paralleling of transformer secondaries since the delta-wye secondary on the new transformers
will have a 60 degree phase shift from the existing wye-delta transformer windings. This anti-
paralleling protection is already in place in the form of electrical permissive interlocking.
However, selective unracking of circuit breakers is suggested to provide a second degree of
isolation during the period of time that delta and wye secondary connections are simultaneously
present within the electrical distribution system.

Transformers with delta-connected primary windings and transformers with wye-connected
primary windings can both be supported from the 24kV primary distribution system. However,
some utility companies have strict policies on which type of connection can be utilized on their
power distribution lines. This solution will need to be coordinated with Detroit Edison prior to
being implemented.

o Alternative Approach: Provide grounding transformers on delta secondary

If a wye primary connection is required by Detroit Edison, secondary grounding can be
provided by using a delta secondary winding and providing a derived neutral grounding system
on the secondary side of each transformer. This involves adding a small three-phase wye-delta
transformer (with high impedance neutral grounding on the primary side and shorted secondary
delta windings) or a zig-zag transformer with high impedance grounding. Either solution
creates an artificial ground which will hold the system voltage in place in the event of an arcing
ground fault.

e Alternative Approach: Provide wye-wye transformers

This approach is not recommended. Transformers with wye-wye configuration have historically
presented problems associated with overvoltage conditions under light loading conditions.
These three transformers will be lightly loaded the majority of the time. The wye-wye
connection also presents complications in dealing with triplen harmonics and presents potential
ferroresonance issues. There are solutions available to mitigate these issues, such as using
embedded tertiary windings or using a 5-legged transformer core. However, one of the first two
alternatives described above should provide an available solution for the replacement
transformers.

Primary Overcurrent Protection

The existing transformers do not include a primary overcurrent device or a means to disconnect and
separate a loaded transformer from the utility. Overcurrent protection and disconnect of these primary
lines is required by the National Electrical Code. The non-compliance with NEC 230, Part VIl is a result
of a previous City-owned PLD utility which was subsequently purchased by Detroit Edison. New
renovations to the utility services will require compliance with Part VIII of NEC 230.

Isolation of the transformer primaries is currently accomplished via an oil isolation switch which is
mounted to the transformer casing. However, the isolation switch is not rated to break a loaded
transformer. Each switch is only rated to interrupt the magnetizing current of an unloaded transformer.
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Isolation of primary power to each transformer currently requires coordination with Detroit Edison.
Primary protection also relies on upstream Detroit Edison protective devices. The design should provide
a means of allowing GLWA to isolate and provide protection for their own transformers.

To rectify this issue, new outdoor medium-voltage switchgear will be installed, consisting of 27kV-rated
vacuum circuit breakers. The new switchgear will provide primary protection for the new transformers in
addition to utilizing other transformer protection methods.

Limit Ground-Fault Energy

Each transformer will be able to deliver approximately 100 MVA of secondary fault energy. Historically,
approximately 70 percent of faults on electrical distribution systems are associated with line-to-ground
faults. The available line-to-ground fault current on a grounded wye system can be very destructive and
measures should be taken to limit the amount of energy that is dissipated into a single line-to-ground
fault.

The existing 4.16kV floating delta secondary connection inherently protects against single line-to-ground
faults by allowing the system to operate during the ground fault. In the event of a ground fault, the
faulted phase immediately assumes ground potential, and the remaining two phases (which have a
normal potential of 2.4kV to ground) are elevated to 4.16kV to ground. The system can continue to
operate in this manner until the ground fault is identified. Repairs can be made to correct the ground fault
during dry weather periods.

Although this type of system may sound ideal, most line-to-ground faults are not solidly connected faults,
but rather, momentary arcing faults. Therefore, the entire secondary 4.16kV power distribution system
may be able to continue operating, but overvoltage transient conditions which could be present from an
arcing fault can damage the station equipment that this system supplies.

The use of floating delta systems has largely been replaced with low-resistance neutral grounding
systems. A low resistance grounding system limits the ground fault current to low levels (typically 200A or
less), thereby eliminating the explosive damage in the area of the line-to-ground fault. The neutral
resistor also limits the fault current on the medium voltage cable sheaths, preventing thermal damage to
the distribution cables in the event of a line-to-ground fault.

Unlike the floating delta system, a low resistance grounded system is not able to operate continuously
until the ground fault is corrected. The time duration of the fault is limited by the thermal rating of the
grounding resistor and this time duration is typically less than 10 seconds. However, the electrical
distribution system for the Freud Pumping Station consists of a fully-redundant design. If any portion of
the electrical distribution system should experience a line-to-ground fault, then that portion of the
electrical distribution system can be removed and isolated within the 10 second allotted time frame,
allowing the remainder of the station to continue operating.

Note that selective coordination and removal of a ground fault condition requires monitoring of the ground
current on all feeders. One could argue that a floating delta connection could continue to be used if
overvoltage (ANSI 59) protection were incorporated to accomplish a similar objective. However, in the
event of an arcing fault, the entire 4.16 kV system experiences the transient overvoltage and there is no
method of determining the location of the ground fault and isolating it.
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The design will be based on using a 24 ohm neutral grounding resistor with 10 second rating, allowing a
maximum of 100A on the grounding system in the event of a line-to-ground fault on the 4.16kV secondary
distribution system. The ground fault current returning to the transformer neutral could be split into
parallel return paths since the three service transformers share a common equipment grounding system.

Transformer Differential Protection

The existing transformers do not have detection or protection against a fault which occurs internal to the
transformer. The method of protection used for protection of internal transformer faults is “differential
protection” (ANSI 87 Protection). The concept behind transformer differential protection is to use current
transformers to measure the current entering and leaving the transformer. If a significant amount of
power entering the transformer is not equal to the power leaving the transformer, then the difference must
be due to destructive internal fault energy.

Differential protection relies on the ability to isolate the transformer primary when an internal fault is
detected. The present system has no primary fault-break device to accomplish this. The new primary
switchgear will allow this protective function to be added and implemented.

The placement of the secondary current transformers in this differential system will determine the zone of
protection that the differential protection will cover. If a new set of secondary CTs is included in the
transformer secondary compartment, the zone of protection will cover the transformer primary feeder and
internal faults to the transformer. If the secondary CTs are placed at the main breaker of the existing
switchgear systems, then this protection will also cover the secondary conductors into the switchgear.

Transformer Supplemental Protection Systems

Each new transformer will be provided with the following supplemental transformer discrete monitoring
systems:

e Dielectric fluid level gauge with low level alarm contact
¢ Dielectric fluid temperature gauge with high temp alarm contact
e Tank Vacuum/Pressure gauge with low pressure alarm contact

Grounding Resistor Protection System

In the event of a line-to-ground fault, the neutral grounding resistor will only be able to withstand up to 10
seconds of operation before overheating. The grounding resistor system on each transformer will
include a 100:5 current transformer which will continuously monitor the current returning to the
transformer neutral. An ANSI 50/51G ground fault protective relay in the new primary switchgear will trip
the primary circuit breaker within this 10 second period. Some intentional delay should be incorporated to
allow downstream protective devices to clear and isolate the fault. This downstream ground fault
protection system currently does not exist in the existing 4.16 kV switchgear and will need to be added.

Grounding transformers will be placed in the same enclosed space as the transformer that it pertains to.
Grounding resistors will be elevated with protected terminals since the neutral connection can be elevated
to 2,400VAC during a ground fault condition.
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Transformer Guarding and Fencing

The existing transformers are protected with concrete walls on three sides of the service transformer
area. The concrete walls are approximately 20 feet tall. The front access to the transformers is
protected with sheet steel and fencing. The sheet steel is also approximately 20 feet high and has been
damaged in the past from high wind loads. A 20-foot high by 4-foot wide section of sheet steel can be
subject to 1,000 Ibs of surface pressure in a 70 mph wind gust. The overall guarding and protection
methods used for the service transformer area will be reviewed with the project structural engineer to
identify needed improvements.

10.2 Medium Voltage Primary Switchgear

The new 27kV rated primary switchgear will consist of three independent 27kV metal-clad sections in a
lineup (one per service transformer). The general arrangement will consist of a vacuum circuit breaker in
the lower compartment of the vertical section and protective relaying placed in the upper compartment of
the switchgear. Switchgear will be the draw-out type with all electrical terminations made in the rear of
the switchgear lineup. The switchgear will be ordered in an outdoor housing and set on a new concrete
pad, similar in style to the outdoor switchgear housing used on the standby generator system. The
preferred location for this new switchgear is adjacent to the east side of the service transformers in order
to minimize the length of primary cable between the switchgear and the transformers. The existing 24k
feeders are presently brought to the property underground and terminated directly to the transformer
primary oil switches. Splicing is likely the most practical approach for extending the existing services to
the new primary switchgear.

The interrupt rating of the primary switchgear will need to meet the available fault current present on the
utility system. The existing available three-phase bolted fault current values on each utility service is as
follows:

Ludden 161 Service (Transformer T-1): 3,324A symmetrical (138 short circuit MVA)
Porter 132 Service (Transformer T-2): 3,749A symmetrical (156 short circuit MVA)
Ludden 208 Service (Transformer T-3): 4,955A symmetrical (206 short circuit MVA)

Circuit breakers will be 1,200A frame vacuum circuit breakers, 750 MVA class, rated for 27kV maximum
voltage and with a 3-cycle interrupting time. Interrupt ratings will be 16 kA symmetrical (3 second rating)
and 43KA closing and latching. Surge arrestors will be included on the line side of each circuit breaker for
dissipation of transient energy off the incoming utility lines.

The upper section of each primary circuit breaker cabinet will contain the following protective metering
and power monitoring devices:

¢ Digital power monitors for display and measurement of voltage, current, kW, kVA, and kVAR.

o ANSI 50/51 - Protective Relaying: Overcurrent and fault protection of the transformer primary
feeder and transformer primary winding.

¢ ANSI 87 - Differential Relaying: Protection of internal faults within the transformer

e ANSI 50/51G - Protection against ground faults
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e ANSI 86 - Lockout relay

The switchgear lineup will need to include current transformers on each circuit breaker and potential
transformers on the line side of each circuit breaker. Additional cabinets will also be required to support
Detroit Edison current transformers, potential transformers, and metering devices. Space requirements
will need to be coordinated with Detroit Edison.

The switchgear house will include an HVAC environmental control system, factory lighting (LED), and
service receptacles. A 120/208V house service feeder will be brought to the switchgear house from the
pumping station or from the generator switchgear to provide internal house power. This will avoid having
the house power dependent upon any particular service transformer. A 125vdc battery system and dc
power distribution panel will also be provided for the breaker control system.

Raceway systems for communication and monitoring of the switchgear will need to be added between the
pumping station and the switchgear house. The new monitoring signals will need to be integrated into
the existing Ovation monitoring system.

10.3 Existing 4.16kV Switchgear

The 4.16 kV indoor main switchgear was installed in 2007 and consists of vacuum circuit breakers. The
switchgear has been well maintained and will continue to be used. The existing protective relays meet
the phase fault and overcurrent protection system needs for the station. However, the switchgear does
not include ground fault protection on the outgoing feeders since the present secondary voltages consist
of an ungrounded floating delta systems. ANSI 50/51G will need to be added to each outgoing feeder to
allow for selective detection of a ground fault on the individual feeders. This will allow for a ground fault
on an individual feeder to be quickly isolated from the system, leaving the remainder of the power
distribution system intact.

The existing batteries are located in a separate battery room and are replaced as part of a regular
maintenance schedule. Improvements to the battery system will not be part of this project. However, the
dc power panel which distributes 125 vdc power appear to be the original panel from 1955. Although
currently functional, replacement is recommended due to age and the critical nature associated with the
function of the equipment that this panel supports. These panels will be replaced.

The existing ground detection system provided on each of the main circuit breakers can remain in place
since the behavior of the system voltage on a low resistance grounding system will be similar to the
behavior of a floating secondary system.

Undervoltage detection and related power transfer schemes will remain in place and will not need to be
modified.

10.4 Existing 4.16kV Generator Switchgear

The 4.16 kV generator switchgear was installed in 1999 and consists of vacuum circuit breakers. The
electrical switchgear is housed in an outdoor walk-in style enclosure. The switchgear is in good condition
and will not be modified as part of this project.
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10.5 Existing 4.16kV Generator Units

The pump station has a total of four outdoor diesel-driven generator units which were installed in 1999.
The rated lifespan of these units is between 10,000 to 20,000 hours of operation. These units are only
operated in the event of a loss of utility power or when exercised. The total usage on each engine-
generator is under 2,000 hours over the last 17 years and can continue to be used. Replacement of
these units will not be a part of this project. However, the outdoor enclosures which house the generators
have some minor deficiencies. Repair of enclosures will be identified and discussed for inclusion into the
construction project.

10.6 Storm Pump Synchronous Motors

The station has eight 3,000 HP storm water pump motors. These medium voltage motors are
synchronous, 225 rpm, 32-pole motors. The storm water pump motors are original as installed during the
original pump station construction. The motors for the stormwater pumps are currently started by closing
the 4.16 kV vacuum circuit breaker and synchronizing with the original 1955 motor field cubicles. The
age and condition of these cubicles has caused problems with motor starting and synchronization.

A demonstration of the Freud Pumping Station motors and pumps was conducted in March of 2017,
which included momentary starting of all pumps. The purpose of the demonstration was to allow
representatives of LGC Global, DES Services, Rockwell Automation, and PCI to observe operations,
collect data and identify findings. The demonstration showed that all eight stormwater motors were able
to start and synchronize within 4 seconds. However, visual observations and inspection showed a
significant number of deficiencies and irregularities with the exciter cabinets. As a result of this
demonstration, new Allen Bradley exciter cabinets have been purchased and are currently being installed
for each motor. This project assumes that the out-of-sync protection systems, 208V, three-phase motor
stator heater contactors and controls, and local E-stop pushbuttons have been incorporated into this
exciter replacement project. Exciter cabinet modifications are not anticipated to be part of this project.

Although the motors are old, they are rarely used and are functional. An overall replacement would be
cost-intensive and is not part of this project. Motor feeder and motor insulation testing will be
incorporated as part of the project to provide confirmation the insulation integrity of the motor windings
and motor feeder conductors. If recent insulation testing has been performed and insulation integrity has
been confirmed, then this can be omitted from the project.

An Eaton MP-3000 multifunction motor protection relay and a Basler 87 motor differential protection relay
was provided for each stormwater pump motor in 2008 as part of the switchgear replacement project.
These protective systems will not need to be modified.

Each motor also includes a temperature monitoring system which monitors bearing temperatures and
motor winding temperatures. The existing motor thermal protections systems were found to be
nonfunctional during the March 2017 field demonstration. Therefore, the entire thermal protection
system was replaced as part of a change order to the GLWA-CON-109 project in May of 2018. This
design project assumes that this replacement system has been installed, tested, and is now operational.

An existing surge capacitor and arrestor is provided at each motor for transient protection. These
systems will remain in place and will not be modified or replaced as part of this project.
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The cooling water solenoid for each stormwater pump motor are controlled by the circuit breaker closing
circuit and will not need to be modified as a result of the exciter replacements.

10.7 Dewatering and Sanitary Pump Induction Motors

The two dewatering and sanitary pumps are driven with two 200HP medium voltage induction motors
(Pumps No.9 and 10). The motors are located on the lowest level of the station and were originally used
for station dewatering. The pumps were recently rebuilt in 2017. Based on conditional assessments, the
motors were in good condition and were reinstalled on the rebuilt pump assemblies. Replacement or
rework of these motors is not part of this project.

10.8 Low Voltage Power Distribution

This station does not have a 480 VAC distribution system. Station house power is distributed at the
208/120 VAC level via four 4160V-120/208V house transformers (including the generator house
transformer, T-4). Three of these transformers are located in the transformer room. House transformers
T-1 and T-2 are dry type transformers and were recently replaced in 2010. Transformer T-3 is a silicon
liquid-filled transformer and appears to be installed after 1979 since the original nameplate includes a
statement about being PCB-free (after PCBs were banned). This transformer will be replaced with a dry-
type transformer.

Many of the power distribution panelboards at this station date back to the 1950’s. The age of the circuit
breakers in these panels make replacement difficult as the circuit breakers begin to fail. The following
208Y/120V panelboards will be replaced under this project:

e PP-1
e PP-2
e PP-3
e PP-5
e LP-3
e LP4

10.9 Lighting

Interior Lighting

The upper levels of the Freud Pump Station are well lit with induction high-bay lighting fixtures. This type
of fixture does not use a filament and has a rated life similar to LED fixtures (approximately 100,000
hours). The induction high-bay fixtures were installed within the last 10 years. Since the building is not
occupied on a continuous basis, these lights should provide another 20 to 30 years of useful life. The
efficacy of the induction lamps is fairly high (approximately 95 lumens/watt). LED high bay fixtures
provide efficacy values around 120 lumens/watt. Replacement of the induction lighting would not reduce
lamp/light maintenance and would not provide a reasonable payback period based on higher efficacy.
Supplemental LED lighting will be provided for some smaller rooms on the upper level which were not
included in the previous lighting retrofit.
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The lower levels of the pump station still utilize the older incandescent style fixtures, although many of
these have been replaced with compact fluorescent lamps. Lighting at these levels is not adequate and
the fixtures provide low efficacy (14 lumens/watt for incandescent and 60 lumens/watt for compact
fluorescent). The illumination at these lower levels will be increased to meet IES standards.
Replacement and new light fixtures will utilize the more efficient LED lights.

New lighting will utilize 4000 to 4500 kelvin temperature.

Exterior Site Lighting

Four existing wall pack units are installed on the south side of the building for illumination of the parking
area. Three additional recessed light fixtures are in the overhang area of the loading dock. The wall
pack fixtures are functional, but the age and type of fixture is not known. The kelvin temperature of the
lights suggest that they are metal halide or LED. The wall-pack units will be evaluated for replacement
based on the type, age, and condition of the lights. The recessed lights over the loading dock were in
need of replacement during the 2017 assessment and will be replaced with LED fixtures. New lighting
will utilize 4000 to 4500 kelvin temperature.

10.10 New Sanitary Pumps and Isolation Gates

Several alternatives have been presented for the location of a new sanitary lift station and associated
isolation gates. These alternatives include locating the isolation shafts and equipment on the same

property as the Freud Pumping Station or locating the isolation shafts and equipment one and a half

blocks east of the Freud Pumping Station.

The design for the isolation gates is expected to utilize motorized actuators with horsepower ratings not
exceeding 15 HP. The new sanitary pumps will be designed to handle 30 MGD flow rates, suggesting an
operating load of approximately 1,000 kVA with two pumps operating (third pump is spare). Pump motors
are expected to be induction motors in the range of 500HP or less (the existing sanitary/dewatering
pumps are 200 HP, constant speed operation). The use of variable or constant speed control methods
will be determined as design progresses.

If the isolation shafts and sanitary pumps are located on the same property as the Freud Pumping
Station, the station can be fed from the existing 4.16kV switchgear via a new 4.16kV-480V step-down
transformer. The existing switchgear has an equipped space to add a new circuit breaker to the Bus 1
line-up to support this load. However, redundancy on the power supply is needed for the new electrical
loads. If an additional standby generator unit is dedicated to this structure, a single utility supply can be
provided. If the new electrical load is small enough to allow operation under the existing standby power
system, then two separate feeders will be needed to support the new electrical loads.

The existing 4.16kV switchgear only has space for one new circuit breaker and the available space within
the station does not allow for expansion to any of the four 4.16kV bus sections. If a second feeder is
needed, the feeder circuit breaker that services house transformers T-2 and T-3 could be utilized to feed
a 4.16kV-480V transformer for the station, with house transformers T-2 and T-3 sub-fed from the 480V
system.
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If the isolation shaft and sanitary pumps are located off the property, it is likely that the station cannot be
served from the Freud Pumping Station, and that a separate 480V ultility service will be needed. In this
case, a dedicated standby generator unit would serve as the backup power source for the station.

Based on a meeting Arcadis and Brown and Caldwell (BC) had with the GLWA (May 28, 2020), a
decision was made to proceed with a single isolation shaft located on Freud Street between Conner
Street and Navahoe Street. The station will require a separate 480Y/277V ultility feed to a new building
located over the isolation shaft location. The station will not include standby power as part of this design,
but provisions should be included to easily add standby power in a later project.

10.11 Internal Wet Well Access Modifications

This project will include modifications to the southern portion of the building to allow for an interior wet
well access room with a new exterior door. This new space will be a classified area. Interior access to
this new space will be eliminated. The existing space, which currently houses level monitoring and a
sluice gate actuator, will be combined with the space currently used for a restroom area. This will require
a new restroom area to be created within the station. The space will include an overhead skylight or roof
access and lighting will need to be designed to avoid impeding the removable overhead access area.
Nine exterior conduits from the generator system to the station are installed on the exterior south wall of
the building. These raceways will need to be reworked and relocated so that they do not impede the new
exterior entrance to this space.

Currently, the southeast corner of the station (storage room) appears to be the most likely space to
accommodate the relocated restroom area. There are several electrical panels in this space which will
require relocation (Panel PP-5 and boiler-related electrical panels).

10.12 Modifications to Restricted Passage

There are currently seven 4-inch rigid galvanized steel raceway systems which pass through the space
between the overhead entrance door and the pump room area. These conduits impede the ability to
move large equipment in and out of the pumping station. The conduit systems consist of medium
voltage motor feeders to the 3,000 HP motors for pumps P1, P3, P5, P7, P9, and P10. The seventh
conduit is utilized for carrying current transformer wiring systems for motor differential protection. Rework
of the raceway systems will result in a lengthening of the overall raceway path. Existing motor feeders
will need to be removed and new motor feeders will need to be installed in order to avoid splicing.

10 INSTRUMENTATION & CONTROLS

11.1 Operator Control Board

The overall functionality of the operator control board will be reviewed as part of the design to identify
modifications and repairs. Anticipated modifications consist of the following:

o Removal of rheostat and pilot light for synchronization of the eight stormwater pumps. These
items are expected to no longer be required with the new Allen-Bradley exciters.
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e Review of analog style AC and DC ammeters, voltmeters, and power factor meters and their
usefulness. The field demonstration conducted in 2107 showed that six of the eight power factor
meters were not functional, four of the eight voltmeters were not functional, and one of the eight
stator ammeters was not functional. All DC field ammeters were functional, but it is not clear if
these ammeters will be incorporated into the exciter replacement project. A considerable amount
of inaccuracy was found between the measured field amperes and the displayed field amperes
on the existing analog meters.

e The existing 10-window Panalarm annunciator panel is not functional and should be removed or
replaced.

e The existing emergency stop pushbutton at the control console requires clear identification as to
the intended function. The pushbuttons integrate with existing ANSI 43 timed restart control logic
and it is not clear if the E-stops are intended to stop the entire station.

o Temperature alarm switches may need to be modified or removed in order to integrate with the
new temperature monitoring system that was installed as part of a change order to the GLWA-
CON-109 project in May of 2018.

e Space heater pilot lights may need to be replaced or modified to integrate with the new exciter
cabinets.

e Service transformer pilot lights and switches may need to be modified to accommodate the
protection systems provided with the new service transformers.

11.2 Level

Field instrumentation at this station was all functioning properly during the 2017 field assessment. The
instrumentation will be revisited during design. At this time, improvements or replacements are not
anticipated.

11.3 Temperature

The existing motor thermal protections systems were found to be nonfunctional during the March 2017
field demonstration. Therefore, the entire thermal protection system was replaced as part of a change
order to the GLWA-CON-109 project in May of 2018. This design project assumes that this replacement
system has been installed, tested, and is now operational. The new temperature monitoring system will
be reviewed to identify if additional integration is needed with the operator control board.

11.4 Vibration

Operational staff have noted that the station exhibits a concerning amount of vibration when multiple
stormwater pumps are operating. The station currently does not have vibration monitoring on the pumps
and motors. A continuous (analog) vibration monitoring system will be considered as part of this design.
A continuous monitoring system will provide the ability to historically track motor and pump vibration on a
bidirectional (X-Y) axis system in order to establish a baseline for each pump and motor, and also to
provide a comparison between pump/motor assemblies. The system can be integrated into the Ovation
system to provide alarming and shutdown setpoints for the individual pump/motor assemblies. Alarm and
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shutdown setpoints are typically momentary inhibited or adjusted during a pump start-up event since
higher vibrations during startup can result in false alarms or shutdowns.

12 DRAWINGS, SPECIFICATIONS, AND CONSTRUCTION
COST ESTIMATE

A preliminary set of drawings for this BOD Report, a list of projected specifications, and a construction
cost estimate are included in Appendix A, D, and E respectively. A set of Contract Drawings will be
completed during the Freud Pump Station Improvement design.

13 CONSTRUCTION WORK SEQUENCE

13.1 Freud Pump Station Improvements — Work Sequence

The work sequence to install the improvements at the pump station will require a great deal of
coordination, considering that the station will also need to remain in operation to convey both sanitary and
wet weather flows when necessary. To start conversation on this, the major components are outlined
below with thoughts on the order and other considerations.

Freud Isolation Shaft Construction

e Freud St. closure and realignment
¢ Demolition and reroute utilities to clear the shaft site
¢ Stabilize shaft excavation (maintain tunnels though excavation)
o Excavate the shaft
e Cast the interior shaft walls and bottom (maintain tunnels through structure)
¢ Install shaft interior structure:
o Sanitary wet well
o lIsolation gate risers around and over tunnels
o  Structural framing
e Open tunnels and install isolation gates and guides
o Gates are long lead items — Submittals 4 weeks after PO and shipment 36 weeks afterwards
e Install top slab of shaft
e Complete site work and service building

Freud Isolation Shaft Sanitary Pumps

¢ Install pump base elbows, discharge piping and guide rails (coordinate with temporary pumping)
e Tunnel diversion gates to the sanitary wet well (coordinate with temporary pumping)

¢ Install discharge force main (coordinate with temporary pumping)

¢ Install electrical service and electrical equipment (coordinate with temporary pumping)

o Install pumps and connect electrical and SCADA
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Storm Pumps

o New pump rotating assemblies are a long lead item
o Submittals 14 weeks after PO and shipment 47 weeks after release to factory
e Sequence pumps for rehab/replacement, only one out of service at any time
e Remove pump and drive shaft
o Replace existing drive shaft Babbitt sleeve bearings with greased roller bearings
o Submittals 14 weeks after PO and shipment 60 weeks after release to factory
o Replace pump concrete support piers
e Rehab pump volute and reinstall on new piers
¢ Install new/rehabilitated rotating assembly
o Replace pump drive shaft and upgraded bearing assemblies
e Complete any required motor testing and maintenance
e Complete pump start-up and testing

Dewatering Pumps

e Startinstallation after sanitary/temporary pumping is in place

e Provide isolation for storm wet well and pump down wet well

¢ Remove existing pumps, one at a time, from floor casting to discharge casting in wall
e Repair connection at floor casting (leaking lead joint)

e Install new suction valve and pump

¢ Install discharge piping to existing wall casting

e Complete pump start-up and testing

Freud Pump Station Wet Well Access

¢ Install new toilet room in the existing storage closet
e Remove existing toilet room and walls

¢ Close off existing room from inside access

¢ Install roll up and man door

e Enlarge existing floor opening

¢ Ventilation modifications

¢ Install roof hatch access

¢ Remove existing gate and gate operator

Freud Pump Station Wet Well

e During dry weather flow period(s)
e Cleaning and inspection of wet well
e Concrete surface repairs (assumed quantity)

13.2 Temporary Sewer Bypass During Construction

Currently, flow data in the Ashland and Fox Creek Sewers is not available. However, GLWA is currently
installing new flow meters which are expected to be operational by late August 2020. Once this data is
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available and provided by GLWA, bypass pumping will be evaluated during the design. As such, a cost
estimate for the temporary bypass pumping has not been included with this submittal.

Facilitating construction of the Freud Pump Station components may require temporary pumping with a
capacity greater than the sanitary pumping capacity of 30 MGD included in the design. This may allow
fewer interruptions during the construction and provide for pumping of minor wet weather events without
the storm pumps being on-line and keeping the storm wet well isolated, but this will require further review.
One concept for this is to provide pumps that are larger than the sanitary pumps being designed for
permanent use but installing them in the new sanitary wet well in the isolation shaft. These could be
similar pumps, but with a higher capacity and horsepower that will still fit in the locations for the
permanent pumps and utilizing the same discharge piping and guide rails. Temporary discharge piping
would be needed to connect the temporary pumps to the storm pump discharge channel.

Several concepts are currently under consideration to provide temporary bypasses or pumping, including:

e Temporary diversion of flow from one tunnel to the other to allow installation of the isolation
gates.

o Diversion of flows upstream of the new Freud Isolation Shaft where practical during low flow
periods.

¢ Installation of a force main from the new Freud Isolation Shaft to the stormwater discharge
channels of the Freud Pump Station.

o Use of the current sanitary discharge location at Tennessee Street to capture dry weather flows
and allow work to be completed in the Storm Wet Well, as outlined in the Work Sequence above.
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Design Drawings
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APPENDIX B

Ashland and Fox Creek Relief Sewer Inspection Report




APPENDIX C

Freud Street Relocation Options
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005213 AZIEEMENt (CONS) ..ooeeniiieeiieeieeeee ettt sere e e are e e 00 52 13-1
00 54 36 Building Information Modeling Exhibit ...........cccoceeiiiiiiininiiiiiene, 00 54 36-1
0061 13.13  Performance Bond FOrm...........ccccvvieiiieniiiiiiieeeee e 0061 13.13-1
0061 13.16 Payment Bond FOIrm ..........cccooouimiiiiiiiniiiiieeccee e 00 61 13.16-1
0061 19 Maintenance Bond FOrm...........cccccovviviiiiiiiiiicicceceee e 00 61 19-1
007213 General Conditions (CONS) ......ooouvveecuiieeiieeeeeeee et 0072 13-1
00 73 01 Supplementary Conditions (CONS) ......cccuveeeveieiiieeiieeeiieeeiee e 0073 01-1
00 73 46 Wage Determination Schedule .............occooiiiiiiiiiiniiiie 00 73 46-1
SPECIFICATIONS

DIVISION 01 — GENERAL REQUIREMENTS

011113 Summary of WOrk .......oooiiiiiiiiiiicee e 011113-1
011313 IMILESEONES ...veeeueiieeiiieeiiee ettt e et e et e et e e et e e sree e ereeesaaee e treeesaseeesseeennnes 0113 13-1
011416 Coordination with Owner’s Operations .............ccceeeeveerreeiveereeesreeneesnnen 01 14 16-1
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011419
011433
012100
012213
012300
012400
012500
0126 00
012973
012976
013113
013119.13
013119.23
013126
013216
013233
013300
013523
013529
013543.13
013544
013563
014124
014126
014127
014128
014200
014529.13
014529.23
014533
014553
015105
015113
015116
015123
015126
015136
015141
015211
015213
015216
015219
015513
015526

arcadis.com

USE OF STEE ettt e e e e e e e e e e e e e e e e e e e eaaaaeaaaees 01 14 19-1

Work in Highway Rights-0f-Way .........cccccoeviiiviiiiiiiiiciicieceeeee 01 14 33-1
ATLOWANCES ...ttt ettt ettt ettt e st e b e e 0121 00-1
Measurement and Payment ...........cccoeeevviiiiiiieniiieenie e 0122 13-1
ALETNALIVES ..ovviiiiieiieiie ettt ettt ettt st sae e 01 23 00-1
Value ANALYSIS ..veeeiiiiiiiieeieecie ettt e e siaee e e 01 24 00-1
Substitution Procedures ...........coocoeiieriiiiiieiieeiiecieeeee e 0125 00-1
Contract Modification Procedures ..........ccccovveeiiiiiiiniiniiiniciiceeee, 0126 00-1
Schedule of ValUEs .......ccoooiieiiiiiiiiieecee e 0129 73-1
Progress Payment Procedures ..........cccceevvieeriiieniieeniie e 0129 76-1
Project Coordination (Single Prime) .........ccccovvieviiieiiiniiinieiiieieeee 0131 13-1
Pre-Construction Conference .........ccocccooeereeiveenieenienieeneenieeneen 013119.13-1
Progress MEELINGS .....ocveeriiieiieiieeiieeie ettt 013119.23-1
Electronic Communication Protocols ..........ccccceeviieniiiiniiieeniieeiee e, 013126-1
Progress Schedule ..........oooooiiiiiiiiii e 013216-1
Photographic Documentation .............ccceeeveueeeriieeeniieeniie e 013233-1
Submittal Procedures .........coooiiiiiiiiiiiiieiieeie et 0133 00-1
Safety ReqUITEMENtS .........coocviiiiiiiiiiieeieeeee e e 01 3523-1
Contractor’s Health and Safety Plan ..........ccccoocooiniiiinininiieee 01 3529-1
Environmental Procedures for Hazardous Materials ......................... 013543.13-1
Spill Prevention Control and Countermeasures Plan ............c.ccceceeneen. 01 3544-1
Sustainability Certification Project Requirements ............ccccceevevveenneennne 01 3563-1
Permit REQUITEMENTS ......ccceeviiiiiiiiieie et 0141 24-1
Storm Water Pollution Prevention Plan and Permit ............c..ccccoeenneen. 014126-1
Earthmoving Permit and Dust Control ..........c.ccccceeienienenicninnenienene 0141 27-1
Confined Space Entry Permit ..........cccoevvieiiiiiiieniiieiienieeieeeeeeeiee e 0141 28-1
S S (=) 1 (o1 SRR 01 42 00-1
Testing Laboratory Services Furnished by Contractor ...................... 01 45 29.13-1
Testing Laboratory Services Furnished by Owner ............ccccceeenneeenn. 0145 29.23-1
Code-required Special Inspections and Procedures..........cccccceeevvennnnnnen. 0145 33-1
Cleaning and Testing Hydraulic Structures ............cccoeevevveevciieenieeennenn. 0145 53-1
Temporary UtHITIES .......eeovieriieiiecie ettt 01 5105-1
Temporary EISCtIICITY ...occvviieciiieeiiieeiie et 0151 13-1
Temporary Fire Protection...........ccceeeveeiienieiiiienieeieesie e 0151 16-1
Temporary HVAC and Enclosures ..........cccceeeveeeiieeciieeciie e 0151 23-1
Temporary Lighting ........ccoooovieiiiiiiiiiieiicee e 015126-1
TemMPOTAry Watel .....cccvviieieciiiee et e 01 51 36-1
Temporary PUMPING ......cccoeeviiiiiiiiieiiciece e 015141-1
Engineer’s Field Office ........coovieeiiiiciiieeeeeeee e 015211-1
Contractor’s Field Office and Sheds..........ccoceeveriiniininiiniee 0152 13-1
First Aid FaCIliti€s ......cccueeeiiiiiiiiieeiieeeeeee et 0152 16-1
Sanitary FaCIIItIEs. ....cccuievuiiiiieiieeiieieece e 015219-1
Access Roads and Parking Areas.........cooceeviieiiiiiiiiieiieeeeee 01 5513-1
Maintenance and Protection of Traffic ........c.ccoceevviieiiiiiiiiiiiiiiieieee 01 55 26-1
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015705
015733
015800
01 6100
016200
01 6500
01 66 00
017123
017133
017319
017324
017329
0174 05
017419
017511
017719
017723
017823
017836
0178 39
017843
017913
017923
019100

Temporary Controls..........coueriiiiriiiieiiniereeeeeee e 01 57 05-1

SECUITLY 1.ttt ettt e ettt e st e e st e e s sbeeesnbeeennseeenns 0157 33-1
Project Identification and Signs .........ccocceeviieniiniiieiieeeee e 01 58 00-1
Common Product Requirements ...........cccceeevveeriivieniiieeniie e 0161 00-1
Product OPtioNS .....c.coevuieiiiiiieiie ettt 01 62 00-1
Product Delivery Requirements ............ccceccveevcieeeeiieeniieeniee e 01 65 00-1
Product Storage and Handling Requirements ............ccccceevveviieniennenne. 01 66 00-1
Field ENGINEETING.......cccviieiiieeiiieeiie ettt 0171 23-1
Protection of the Work and Property ..........cocoveeveiiininicniiniiicncee 0171 33-1
INStallation ........cocooiiiiiii e 017319-1
Connections to Existing Facilities ..........cccccevvieviiiiiiiniiiiieieeeeee e 0173 24-1
Cutting and PatChing ...........cooovvieiiiioiiieeeeeece e 0173 29-1
CLEANINEG ...ttt ettt ettt e st aeeeebeenneeeneean 01 74 05-1
Construction Waste Management and Disposal ..........cccccceeveiveeniiennnnnn. 0174 19-1
Checkout and Startup Procedures ............cooceeveienieiiiienieeiieieeeeee e 017511-1
Closeout REQUITEMENLS .......cccvieeriiieeiiieeiieeeiieeeieeeeieeesreeeereeesereeeenee s 0177 19-1
Post-Final INSPECtion ..........cccuieriiiiiiiiiieiieeie e 0177 23-1
Operations and Maintenance Data ...........cccoeccveeeiiieeniieenciie e 0178 23-1
WATTANTIES ...eeuvieeiiieiieeiieeite ettt ettt ettt sttt e e e e teesabeebeeenseenees 01 78 36-1
Project Record DOCUMENLS .........ccccvieeriiiiiiiieeiieeeiee et 0178 39-1
Spare Parts and Extra Materials ...........ccoocoieviiiiiiiniiiiieieeceeeieee 01 78 43-1
System and Facility Performance Testing Procedures............cccccveevnneenne 0179 13-1
Instruction of Operations and Maintenance Personnel ...............cc.c...... 0179 23-1
COMMUISSIONING ..c..vveeeiiieeiiieeiteeesireeeieeeeeeeessseeesseeesseeessseeessseeessseesnsseens 0191 00-1

DIVISION 02 — EXISTING CONDITIONS

020613 Geotechnical Baseline Report..........cceeevieiiiiiieniieiieiecieeeeeeee e 02 06 13-1
02 30 00 Subsurface INVEStIZAtIONS ........cccviieiiiieiiieeiee e 02 30 00-1
02 41 00 DEMOITHION ..t 02 41 00-1
02 82 33 Removal and Disposal of Asbestos Containing Materials ...................... 02 82 33-1
028319 Lead Based Paint Remediation ............cccceceriinieniniinieiciieceeeee 02 83 19-1
DIVISION 03 — CONCRETE

03 00 05 CONCTELE ...ttt ettt sttt et e s 03 00 05-1
03 01 30 Repair and Rehabilitation of Cast-in-place Concrete ...........cceeeeevenneee. 03 01 30-1
031100 Conerete FOIMING .....cccvveviiiiieiieeie ettt es 03 11 00-1
03 1500 CONCTELE ACCESSOTIES ...eeuvieirieiieriiiatieaieenieesteesteeeteesteesateenbeeeaseenseesneeas 03 15 00-1
032000 Concrete ReINfOrCINgG........coccvieiiiieiiieiieeieeie et 03 20 00-1
03 30 00 Cast-IN-place CONCIELE........cceviiieiiieeiiieeiie ettt ereeeere e e sareeeeaaee s 03 30 00-1
0341 13 Precast Concrete Hollow Core Planks ...........cccceeverieniininiincninieee 03 41 13-1
034119 Precast Prestressed Long Span Units..........coceverveniininnicnicnennenienene 0341 19-1
03 60 00 GIOULINE -ttt ettt ettt et et e s eseenee 03 60 00-1
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0370 00 IMASS CONCTELE ..o e e e e e e et e e e e e e e e e e e e e eeaeeenans 03 70 00-1

DIVISION 04 — MASONRY

04 00 05 1\ 110 1 oy TR 04 00 05-1
04 01 21 Masonry Restoration and Cleaning ............c.ccceceeverieneenicnienenneneennenn 04 01 21-1
04 05 05 Unit Masonry COonStruCtiON. ........eeerveeeriieerieeerieeereeeieeeeieeesneeenneeeenes 04 05 05-1
040511 Masonry Mortaring and GIrouting ..........ccccceceeveeveerieneenieneeneeneeneenneenns 04 05 11-1
04 0519 Masonry Anchorage and Reinforcing..........ccoocveeeciveenciieencieeeniie e, 04 05 19-1
042113 BIICK MASONTY ...coviiiiiiiiiiieieciteeee e 04 21 13-1
04 21 26 Glazed Structural Clay Tile Masonry ........cccccceeeveeeiieenciieeniee e 04 21 26-1
04 22 00 Concrete Unit MaSONIY .....cc.eeviiiirienieiienienieeieeeeeieete et 04 22 00-1
04 22 23.29  Split-Face Concrete Unit Masonry............c.ooevviiiiiiiiiiiinnennnnnnn. 04 22 23.29-1
DIVISION 05 — METALS

050516 Hot-dip Galvanizing...........cccceevvreeiiieeiiiieeiieeciee ettt 0505 16-1
0505 33 ANCROT SYSTEMS ..coiiiiiiiiiiieieciteeet ettt 05 05 33-1
051200 Structural Steel Framing .........ccccvveviieiiiieeiiieeieeeeeeee e 05 12 00-1
0514 00 Structural Aluminum Framing ..........ccccecevieiiniiniininicniecneeneeeen 05 14 00-1
055113 Metal Pan SEairs ........coouiiiieiiieiieeeeeee e 0551 13-1
055117 ATUMINUM STAITS ..eiiitieiiieiieeie ettt e e e 055117-1
055215 Aluminum Handrails and Railings..........cccccceeveiiiinciiieniiieiiieeiee e, 0552 15-1
055216 Welded Aluminum Handrails and Railings ............ccccevvieiieiiiiinienenne. 0552 16-1

DIVISION 06 — WOOD, PLASTICS AND COMPOSITES

06 10 53 Miscellaneous Rough Carpentry..........cceeeveeeeiiieeiieeriie e 06 10 53-1

DIVISION 07 — THERMAL AND MOISTURE PROTECTION

07 14 00 Fluid-applied Waterproofing ..........cccccceeevieerciieeeieeciee e 07 14 00-1
072105 Building INSUlation............c.eeevieiiieiiieniiieiieeieeee e 07 21 05-1
076113 Standing Seam Metal Roofing...............coooiiiiiiiiiii . 0761 13-1
07 62 00 Sheet Metal Flashing and Trim..........ccccoevieniieiiienieeieeeieeieecee e 07 62 00-1
0771 00 ROOT SPECIalties ...cc.vvieeiiieciieceieeeee e 07 71 00-1
077233 ROOT HALCHES ...t 07 72 33-1
07 81 00 Applied Fireproofing .........cocieiiiiiiiiiiieeeee e 07 81 00-1
07 92 00 JOINEt SCAIANES ....ovviiiiiiiieie e e 07 92 00-1
DIVISION 08 — OPENINGS

081113 Hollow Metal Doors and Frames............cccoccvevieniieniieeieeniecie e 08 11 13-1
081116 Aluminum Metal Doors and Frames............cccccceeeeiiieiiieeciee e 08 11 16-1
08 31 00 Access Doors and Panels ...........ccoocveeiieiiiiiiiniecieeecc e 08 31 00-1
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083323 Overhead Coiling DOOTS ......cccoeviiiiiiiiiiriieeceeee e 08 33 23-1
08 34 53 Security Doors and Frames...........ccoccvveiiieiiiiieiiieceecieeeeeeeee e 08 34 53-1
0845 00 Translucent Wall and Roof Assemblies..........ccceeeeeiieniiiiiiiniieiieiee. 08 45 00-1
085113 Aluminum WiInAOWS ......cooeeiiiiiiiiiieieeeeeee e 08 51 13-1
08 71 00 D00r HardWare...........ooouieiiiiiieiie et 08 71 00-1
0890 00 Louvers and VEents .........coocueouiiiiiiiiiniiicieeeeeee e 08 90 00-1
DIVISION 09 — FINISHES

0921 16 Gypsum Board ASSembLIes.........cccueeeriieeiiieniiieeiie et 09 21 16-1
092216 Non-structural Metal Framing ..........ccccovoeeveniiniininiiniieieeeecienene 0922 16-1
093013 CeramiC TING ...cocuviieiie e e 09 30 13-1
093016 QUATTY TIHNE ..ottt ettt e 09 30 16-1
09 5113 Acoustical Panel Cellings .........cccoeovveeiiiiniiieeeiiieeieecee e 09 51 13-1
09 61 53 Concrete Hardener .........oc.eeeeieiiiiiiieiieeeeee et 09 61 53-1
09 91 00 PaINtING ..o e 09 91 00-1
0996 56.13  Epoxy LiniNg SYSteM.......eeviiiiieiieiiieiie ettt 09 96 56.13-1
09 96 56.23  Reinforced Epoxy Resin Lining System..........cccccceeevveeiniieinieeninnens 09 96 56.23-1
09 96 56.33  Novolac Epoxy Lining SyStem ..........ccccveruieriieiiiieiieiiieiieeieesiee e 09 96 56.33-1
09 96 56.36  Reinforced Novolac Epoxy Resin Topping System ..........cccccveeeneennne 09 96 56.36-1

DIVISION 10 — SPECIALTIES

10 14 00
102113
1028 05
1043 16
10 44 00
10 51 00

STZNAZE..eeevie ettt ettt ettt e et e et e et e e et e e e ta e e beeennbeeennreeenns 10 14 00-1
Toilet COMPATTMENLS .....c.eeviieiieiiieiieeie ettt 1021 13-1
Toilet and Bath ACCESSOTIES........cccureruieeiieriieeieeiie et 10 28 05-1
First Aid Cabinets ........cc.eeevuiieiiiiieeiie e e e 1043 16-1
Fire Protection SPecialties ..........ccccevviieriieeiieiieeieeee e 10 44 00-1
LLOCKETS ..ottt ettt e e be e et e e e sabe e e areeenens 10 51 00-1

DIVISION 11 — EQUIPMENT (NOT USED)

DIVISION 12 — FURNISHINGS (NOT USED)

DIVISION 13 — SPECIAL CONSTRUCTION (NOT USED)

DIVISION 14 — CONVEYING EQUIPMENT

14 01 20.71

Elevator Rehabilitation .......cooeueeeeeeee oo 14 01 20.71-1

DIVISION 21 — FIRE SUPPRESSION

211313

arcadis.com

Wet-pipe Sprinkler SyStem .......c.ccooeviirieiiniiniiiicceeeeeeceee 2113 13-1
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DIVISION 22 — PLUMBING

220529
2207 19
221116
221316
223300
22 40 00

Hangers and Supports for Plumbing Piping and Equipment ................... 22 05 29-1
Plumbing Piping Insulation............ccceeeeuiieiiiieeniiieieiieeeiie e 2207 19-1
Domestic Water PIping.........ccovviiiiiiniiiiiienieeieeee et 22 11 16-1
Sanitary Waste and Vent Piping .......c.ccoccvveeviieeiiieiiiieeieeeeeeeee e 22 13 16-1
Domestic Water HEaters ...........coeevueiienieiiiniinieeieccieeicseeeeeeee e 22 33 00-1
Plumbing FiXtUIES......ccoveeeiiiiiiiiieeiieecieeee et 2240 00-1

DIVISION 23 — HEATING, VENTILATING AND AIR CONDITIONING

230529
230593
230713
2309 00
232200
233113
233405
233733
23 8239.23

Hangers and Supports for HVAC Piping and Equipment ....................... 23 05 29-1
Testing, Adjusting, and Balancing for HVAC...........ccccooiiiniiiiiinnnen. 23 0593-1
Duct INSUIAtION ...coovvieiiiiecieeceeee e e 2307 13-1
Instrumentation and Control for HVAC .........cccoooiiiiiiiicieeeee 23 09 00-1
Steam and Condensate Piping and Pumps .........cccoeeovveiiiiiniiienieciee, 23 22 00-1
Metal DUCIWOTK ....ooviiiiiiiiieiee e 2331 13-1
Metallic HVAC Fans ......coooviieiiiieeieeceeeeeeeee et 23 34 05-1
Air Intakes and Relief Vents..........cccooeeiiiiiiieeiiicceeeeee e 2337 33-1
Hot Water Unit HEAters .........cccuvveeiieeriieeiie e 23 82 39.23-1

DIVISION 25 — INTEGRATED AUTOMATION (NOT USED)

DIVISION 26 — ELECTRICAL

26 00 05
26 05 05
260513
260519
26 05 26
26 0529
26 0533.13
26 05 33.16
26 0533.23
26 05 33.26
26 0533.33
26 05 33.36
26 0543.13
26 0543.43
26 05 53
260573
261205
261219
262213
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Electrical WOrK .......oouoiiiiiiiieeieeeeeeee e 26 00 05-1
General Provisions for Electrical Systems ..........ccccoeeveeeiieecciieenieeenen, 26 05 05-1
Medium Voltage Cables .........cccoevieiiieiiieiiieiecieeee e 26 05 13-1
Low-voltage Electrical Power Conductors and Cables ...............c........... 26 05 19-1
Grounding and Bonding for Electrical Systems .........ccccecvevveeiiennennnn. 26 05 26-1
Hangers and Supports for Electrical Systems..........cccccvvevvieenveeenveeenee. 26 05 29-1
Rigid CONAUILS ....evieiiieiiieiieeieece ettt 26 05 33.13-1
Flexible Conduits.........c.eeriiiiieniieiieiie e 26 05 33.16-1
Sealing FIttings .......ccccvieriiiiiieiieeie ettt 26 05 33.23-1
Expansion/Deflection Fittings ..........ccccceeeiiieviieeciie e 26 05 33.26-1
Pull, Junction and Terminal BOXES .......ovvvveviiiiiiiiiiiiiieeeeeeeeeeeeeeen, 26 05 33.33-1
OULIEt BOXES....eiieiiiieeiiiee et 26 05 33.36-1
Underground Ductbanks for Electrical Systems............ccccceveevrenennne. 26 05 43.13-1
Manholes and Handholes for Electrical Systems...........ccccceeveuveenneen. 26 05 43.43-1
Identification for Electrical Systems..........ccccoeveeriieniieniiienieeieeeeeeene 26 05 53-1
Electrical Power Distribution System Studies ............ccccoeevveeviieenveeenee. 26 05 73-1
Medium-voltage Power Transformers ...........cooceeevierieecieenieecieenieeneenne 26 12 05-1
Pad-mounted, Liquid-filled Medium Voltage Transformers................... 2612 19-1
Low-voltage Distribution Transformers ............cccecveeviiieenciieeniieenieeenee, 26 22 13-1
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26 23 33
2624 13
2624 16
26 29 23
26 43 00
26 50 00

Low-voltage Power Factor Correction Capacitors ..........coccceceevueeueennenne 26 23 33-1
SWILChDOAIAS ... 2624 13-1
Panelboards.........coeeviiiiriiiiii e 2624 16-1
Low-voltage Variable Frequency Drives.........ccccoeevvevciieenciieeniieeieeeee, 26 29 23-1
Surge Protective DEVICES ......cccueiiiiiiieiieiiieie et 26 43 00-1
3311513V 26 50 00-1

DIVISION 27 — COMMUNICATIONS (NOT USED)

DIVISION 28 — ELECTRONIC SAFETY AND SECURITY (NOT USED)

DIVISION 31 — EARTHWORKS

310519
311100
312000
312305
312316.13
312316.26
3162 13.19
3162 16.15
316216.16
316223.13

Geosynthetics for Earthwork ...........coocvveiiieiiiiiiiieeee e 3105 19-1
Clearing and Grubbing............cccuevviieiiieiiiiiii e 311100-1
Earth MOVING .oooiiiieeeeeeeee et e 3120 00-1
Excavation and Fill .........coooovviiiiiiiiiiiieeeteeeeee e 3123 05-1
TTENCRING ...eiiiie e e 3123 16.13-1
ROCK RemMOVal.........oooiiiiiiiiieeeee e 312316.26-1
Precast Concrete PIlesS.....coouvvvveiiiiiiiiieeiee e 3162 13.19-1
Steel MINi-Piles.......cccviiiiiiiii e 3162 16.15-1
SEECL H-PIlES...eeeiiiiiiiiiieeeeee e 3162 16.16-1
Concrete-filled Steel Piles..........cooouviiieiiiiiiiiiiieeeeecee e 316223.13-1

DIVISION 32 — EXTERIOR IMPROVEMENTS

3201091 Tree Protecting and Trimming.........ccccvveevvieeiieeeiiieeciee et 320191-1
321200 FIeXible PaVING ...cc.eovuiiiiiieiieiesieeeee e 3212 00-1
321613 Concrete Curbs, Gutters and Sidewalks.........ccoovvvviiiiiiiiiiiiiiiieeeeceeeinns 3216 13-1
323100 FRICES -ttt 3231 00-1
329200 Lawns and Meadows. ......c..ceeuieiiiiiiienieeiie e 3292 00-1
329300 PLANES ... 3293 00-1
3294 00 Planting ACCESSOTIES ......ueecvieeeiiieeiieeeieeeeiee et e et eesre e eeseaeeesaseeenenes 3294 00-1
DIVISION 33 — UTILITIES

330505 Buried Piping Installation .............ccceevvieeiiieiiienieeieeiecee e 33 05 05-1
330507.13  Utility Directional Drilling ..........ccccoevvvieviiieeeiiieciieeiee e 330507.13-1
330507.27 Utility Boring and Jacking ...........ccccoeviiviiienieiiiiiniecceeeeee e 3305 07.23-1
330507.36  Microtunnelling ..........cccoeeiiiiiiiiiiieeeeeee e 3305 07.36-1
330561 Concrete Manholes ........cc.ovieririiiiienieeeeee e 3305 61-1
3305 81 Metallic Castings for Utility Structures .........c.ccoceeveereeneniienenncnecnnenn 3305 81-1
331423 Enclosures for Water Utility Piping and Valves..........c.cccoovveveiveniennenne. 3314 23-1
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331443 Packaged Pumping Systems for Water Utility Service.........ccccecueveenenne. 33 14 43-1
333171 Sanitary Sewer Service Re-cOnnections ...........cccueeevveeriiieeniieeenieecsieeene 3331 71-1

334232 Stormwater Drains and INLetS........oovvueeeeeeeeee e 3342 31-1

DIVISION 34 — TRANSPORTATION (NOT USED)

DIVISION 35 — WATERWAY AND MARINE (NOT USED)

DIVISION 40 — PROCESS INTEGRATION

40 05 05 Exposed Piping Installation ..........cccceceevieveniinieneniinieicneeneeeeeeeee 40 05 05-1
40 05 06 Couplings, Adapters and Specials for Process Piping .........cccceeveeennenn. 40 05 06-1
40 05 07 Pipe Hangers and SUpports ..........cocevierieiieniinieneiiceeicneeeeeeeee 40 05 07-1
40 05 08 Wall Pipes, Floor Pipes and Pipe SIeeves ........ccccecvvevciieeniieeniiecieeenee, 40 05 08-1
40 05 17 Copper Process PIPe .....cccuovieriiiiiiiiiieieiiereceece e 4005 17-1
4005 19 Ductile Iron Process Pipe.......cccccveecieeiiiiiiiiieeiieeciee e 40 05 19-1
40 05 23.13  Stainless Steel Process Pipe for Air and Gas Service..........cceceeeuenee. 40 05 23.13-1
40 05 23.23  Stainless Steel Process Pipe for Liquid Service.........cccevevvevnveennenn. 40 05 23.23-1
40 05 24.13  Steel Process Pipe for Air and Gas Service ........coceeveeiervenieneenneenne. 40 05 24.13-1
40 05 24.23  Steel Process Pipe for Liquid Service........cccevvveeeriieenieeniieeeieeeen. 40 05 24.23-1
40 05 31 Thermoplastic Process Pipe.........coceoieviriiniiiiniiiniciccicnececeeee 40 05 31-1
40 05 39 Concrete Process PIPe.....covveeiiieeiiiieiieeieeeeeeee et 40 05 39-1
40 05 53 Process Valves, Four-inch Diameter and Larger...........cccoccveeevienieenennne. 40 05 53-1
40 05 56 Process Valves, Smaller than Four-inch Diameter ............ccoevuvvvveeneennn. 40 05 56-1
40 05 59 Hydraulic Gates..........ooiiiiii e 40 05 59-1
40 05 86 Air Valves for Water and Wastewater Service ..........coceevevveneerieneennennn. 40 05 86-1
40 0593 Common Motor Requirements for Process Equipment...............c........... 40 05 93-1
40 05 96 Vibration, Seismic and Wind ControlS ...........ccoovvveeveieeeeieeieeeeiiieeeeeeenn. 40 05 96-1
40 05 98 Seal Water SYStEIM ......oeiiiiiieiiiicciie et e e e e seaee e 40 05 98-1
40 42 00 Insulation of Process Piping and Equipment ...........ccccoccveevieeciienieenenne. 40 42 00-1
40 60 05 Instrumentation and Control for Process Systems...........cccceeevveerveeennenn. 40 60 05-1
4061 13 Process Control System General Provisions............cccceeeveevieecieenieeeneenne. 40 61 13-1
40 61 21 Process Control System Factory Testing.........cccceecvveeviieeniieenieeeciee e, 40 61 21-1
40 61 26 Process Control System Training...........ccceeeeveeveerieeniieeiieeneeeieeneeeveenees 40 61 26-1
40 61 27 Process Control Networks Training..........ccceeeevveeevieeniieenieeeeveeeevee e 40 61 27-1
40 61 93 Process Control System Input/Output List .......c.cccveevieeviiiiieiciieieeieenne, 40 61 93-1
40 61 96 Process Control DeSCriPtions.........c.ueeeveeeeiieeeeiieeeiieeeiee e eeereeesevee e 40 61 96-1
40 63 13 Distributed Process Control Systems...........ccceeveeiieriieniieenieeieeiieeveene 40 63 13-1
40 70 05 Primary Sensors and Field Instruments ...........ccccoeevveeeiiienciie e, 40 70 05-1
40 78 00 Panel-mounted Instruments and Devices...........cecervereenienieneenienieieene 40 78 00-1

DIVISION 41 — MATERIAL PROCESSING AND HANDLING EQUIPMENT

41 22 13,13 Bridge Cranes.. .....ouuieniintiitt ettt et et e e ae e 4122 13.13-1
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412223 HOTSES ettt et 41 22 23-1

DIVISION 42 — PROCESS HEATING, COOLING, AND DRYING EQUIPMENT (NOT
USED)

DIVISION 43 — PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND
STORAGE EQUIPMENT

4321 13.33  Centrifugal Vertical Lineshaft Pumps Rehab .............ccccccoviiine. 4321 13.33-1
43 21 39.13  Submersible End Suction Pumps.........c.ccecovveeviieiniiiiniieeiee e, 43 21 39.13-1
43 26 33 Sluice Gates and APPUITENANCES. .......cevueeeruierieeiieniieeieeeieetee e eieenieens 43 26 33-1

DIVISION 44 — POLLUTION CONTROL EQUIPMENT (NOT USED)

DIVISION 45 — INDUSTRY-SPECIFIC MANUFACTURING EQUIPMENT (NOT USED)

DIVISION 46 — WATER AND WASTEWATER EQUIPMENT (NOT USED)
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APPENDIX E

Construction Cost Estimate




N cLwa A ARCADIS

ENGINEER'S OPINION OF CONSTRUCTION COST

Brown ao .|
Caldwell i

PROJECT: Freud Pump Station Improvements DATE: 08/31/20

LOCATION: Detroit, MI PROJECT NO.: CS-120

BASIS FOR ESTIMATE: [ ] CONCEPTUAL [X] PRELIMINARY [ ]FINAL

WORK: Freud Pump Station Improvements and Freud Isolation Shaft

ITEM DESCRIPTION AMOUNT Percent of
NO. Subtotal
Division 01-General Requirements $131,000 0.3%
Division 02-Existing Conditions $435,000 1.0%
Division 03-Concrete $8,750,000 20.1%
Division 04-Masonry $54,000 0.1%
Division 05-Metals $108,000 0.2%
Division 06-Wood, Plastics, & Composites $2,000 0.0%
Division 07-Thermal & Moisture Protection $77,000 0.2%
Division 08-Openings $62,000 0.1%
Division 09-Finishes $60,000 0.1%
Division 10-Specialties $1,000 0.0%
Division 11-Equipment $0 0.0%
Division 12-Furnishings $0 0.0%
Division 14-Conveying Equipment $190,000 0.4%
Division 21-Fire Suppression $0 0.0%
Division 22-Plumbing $0 0.0%
Division 23-Heating, Ventilating, & Air Conditioning (HVAC) $0 0.0%
Division 26-Electrical $2,922,000 6.7%
Division 27-Communications $0 0.0%
Division 28-Electronic Safety & Security $80,000 0.2%
Division 31-Earthwork $14,600,000 33.6%
Division 32-Exterior Improvements $731,000 1.7%
Division 33-Utilities $2,715,000 6.2%
Division 40-Process Integration $2,360,000 5.4%
Division 41-Material Processing & Handling Equipment $0 0.0%
Division 43-Process Gas & Liquid Handling, Purification, & Storage Equipment $10,165,000 23.4%
Division 44-Pollution & Waste Control Equipment $0 0.0%
SUBTOTAL $43,443,000 100.0%
SUBTOTAL with 25% Contingency $54,303,750
Contractor General Conditions 15% $6,516,450
Start-up, Training, O&M
Building Risks, Liability, Auto Insurance 12% $5,995,134
Bonds & Insurance
Escalation (3 years at 3%) 9% $5,035,913
Rounded Report #

Total | $71,851,247 $71,900,000

This Engineer's Opinion of Construction Costs is provided based on available information and the engineer's experience and qualifications and represents
their best judgment as a design professional familiar with the construction industry. The engineer has no control over the costs of labor, materials,
equipment, or over the contractor's methods of determining prices or over competitive bidding or market conditions. The engineer cannot and does not
guarantee that proposals, bids or construction cost will not vary from this estimate.

Appendix E - Freud Pump Station Improvements BOD Report
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Appendix G

Disadvantaged Community Status Determination Worksheet



[y [ |
cGLE

MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY
DISADVANTAGED COMMUNITY STATUS DETERMINATION WORKSHEET

The following data is required from each municipality to assess the disadvantaged community status.
Please provide the necessary information and return to:

Mark Conradi

Water Infrastructure Financing Section
Finance Division
conradim@michigan.gov

Please contact Mark Conradi (conradim@michigan.gov) with any questions on the completion of the
form.

Please check the box this determination is for:

DWSRF

CWSRF

Total amount of anticipated debt for the proposed project, if applicable.

Annual payments on the existing debt for the system.

Total operation, maintenance, and replacement expenses for the system on an annual basis.

Number of residential equivalent users (REUs) in the system.

For determinations made using anticipated debt, a final determination will be made based
upon the awarded loan amount.

If you need this information in an alternate format, contact EGLE-Accessibility@Michigan.gov or
call 800-662-9278.

Michigan.gov/EGLE Page 1 of 2 EQP3530 (Rev. 12/2021)



EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color,
marital status, disability, political beliefs, height, weight, genetic information, or sexual
orientation in the administration of any of its programs or activities, and prohibits intimidation
and retaliation, as required by applicable laws and regulations. Questions or concerns should
be directed to the Nondiscrimination Compliance Coordinator at EGLE-
NondiscriminationCC@Michigan.gov or 517-249-0906.

This form and its contents are subject to the Freedom of Information Act and may be released
to the public.
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