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TM‐13:  Water Treatment Plant Needs Assessment 
 

1.0  Purpose of Memorandum 
This	memorandum	served	as	the	basis	for	developing	capital	needs	plans	for	the	Detroit	Water	and	
Sewerage	Department’s	five	water	treatment	plants	(WTP)	for	the	Comprehensive	Water	Master	Plan.		
The	development	of	the	capital	needs	for	each	facility	is	based	on	a	review	of	the	following	documents	
and	data:	

 April	2002	Northeast	WTP	Needs	Assessment	Report	prepared	by	Malcolm	Pirnie/TYJT	Joint	
Venture	

 November	2002	Springwells	WTP	Needs	Assessment	Report	prepared	by	Hazen	and	Sawyer	

 May	2003	Southwest	WTP	Needs	Assessment	Report	performed	by	Hazen	and	Sawyer	

 June	2004	Task	D	Water	Quality	Management	Plan	Final	Report	for	the	Comprehensive	Water	
Master	Plan	prepared	by	C2MHill	and	TYJT	in	association	with	CDM		

 July	2005	to	July	2013	WTP	Monthly	Operating	Report	Data	

 October	2013	Site	Assessment	Questionnaires	and	Interviews	completed	by	DWSD	WTP	staff		

The	review	did	not	include	an	independent	assessment	of	each	facility.		The	scope	and	costs	for	the	
capital	improvements	are	based	on	the	documents	and	data	sources	listed	above.	

During	Phase	2	of	the	Water	Master	Plan	Update,	additional	input	was	received	from	DWSD	regarding	
capital	project	needs	at	each	plant.		In	addition,	investigations	by	the	master	planning	team	identified	
new	capital	needs	for	potential	future	regulatory	requirements	and	process	technology	
improvements.		The	new	capital	needs	identified	in	Phase	2	are	listed	directly	in	TM‐17.		The	original	
source	data	in	TM‐13	remain	unchanged.		TM‐17	presents	updated	capital	cost	estimates	for	certain	
projects	originally	identified	in	TM‐13.		TM‐17	does	not	include	projects	from	TM‐13	that	are	not	
proposed	for	implementation	during	the	planning	period.	

2.0  Acronyms and Technology 
The	definitions	and	acronyms	provided	below	apply	to	terms	used	throughout	this	memorandum:	

 Detroit	Water	and	Sewerage	Department	(DWSD)	

 Water	Treatment	Plant	(WTP)	

 Northeast	(NE)	

 Springwells	(SP)		

 Southwest	(SW)	

 Lake	Huron	(LH)	
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 Water	Works	Park	(WWP)	

 Capital	Improvement	Program	(CIP)	

 Comprehensive	Water	Master	Plan	(CWMP)	

 Needs	Assessment	(NA)	

 Safe	Drinking	Water	Act	(SDWA)	

 Ten	States	Standards	(TSS)	

 Partnership	for	Safe	Water	(PSW)	

 Million	Gallons	per	Day	(MGD)	

 Rated	Capacity	‐	The	maximum	allowable	treatment	capacity	of	the	plant	as	permitted	by	the	
MDEQ	

 Firm	Capacity	‐	The	capacity	of	a	unit	process	with	the	largest	unit	out	of	service.			

3.0  Existing Water Treatment Facilities 
The	Detroit	Water	and	Sewerage	Department	owns	and	operates	five	water	treatment	facilities	which	
provide	water	to	nearly	3	million	customers	in	Southeastern	Michigan.		The	Northeast,	Springwells,	
Southwest,	Lake	Huron,	and	Water	Works	Park	Water	Treatment	Plants	have	a	maximum	rated	
treatment	capacity	of	1,720	million	gallons	per	day	and	firm	high	service	pumping	capacity	of	2,400	
million	gallons	per	day.		The	high	service	pumping	capacity	exceeds	the	rated	treatment	capacity	to	
assist	in	meeting	peak	hourly	demands	from	finished	water	storage.		Applicable	treatment	and	
pumping	capacities	and	other	data	for	each	plant	are	shown	in	Table	3‐1.		System	storage	and	high	
service	pumping	are	not	accounted	for	in	Table	3‐1.			

Table 3‐1:  Treatment and  Pumping Capacities and Other Data for Each Plant 

Facility 

Year  
Placed in 
Service 

Rated 
Treatmen
t Capacity 
(MGD) 

Firm High 
Service 
Pumping 
Capacity 
(MGD) 

Finished 
Water 
Storage 
Volume 
(MG)  Areas Served 

Northeast WTP  1956  300  400 30 Northeast Detroit/Wayne 
County,  Southern Macomb 
County, Southeast Oakland 
County

Springwells 
WTP 

1930 First 
Train; 
1958 
Second 
Train 

540(1)  260
Intermediate 
Pressure 
District  
 
450  
High 
Pressure 
District

60 Detroit and Northern Wayne 
County, Eastern Washtenaw 
County, Oakland County, 
Southeastern Macomb County 



TM‐13    Water Treatment Plant Needs Assessment 

    TM‐13 Page 3 

Table 3‐1:  Treatment and  Pumping Capacities and Other Data for Each Plant 

Facility 

Year  
Placed in 
Service 

Rated 
Treatmen
t Capacity 
(MGD) 

Firm High 
Service 
Pumping 
Capacity 
(MGD) 

Finished 
Water 
Storage 
Volume 
(MG)  Areas Served 

Southwest WTP  1963  240  310 30 Southern Wayne County, 
Northern Monroe County, 
Eastern Washtenaw County

Lake Huron 
WTP 

1974  400  420 44 Genessee County, Lapeer 
County, St. Clair County, 
Monroe County, Oakland 
County 

Water Works 
Park WTP 

2003 
 

240  560 28 East Detroit/Wayne County

 
System Totals:  1,720  2,400 192
1 ‐ Filter upgrades at Springwells limit plant capacity to 350 MGD until construction is complete. 

	

Four	of	the	five	plants	(NE,	SP,	SW,	and	WWP)	are	conventional	treatment	facilities	with	the	following	
process	trains:		rapid	mix,	coagulation,	flocculation,	sedimentation,	granular	media	filtration,	and	
disinfection.		Lake	Huron	is	the	only	facility	which	is	operated	as	a	“modified	direct	filtration”	plant,	
which	means	the	sedimentation	basins	are	used	as	contact	basins	and	do	not	require	a	minimum	
detention	time	of	4	hours.		In	addition,	Water	Works	Park	is	the	only	plant	which	employs	
intermediate	ozonation	for	primary	disinfection	control.		All	five	plants	use	the	same	chemical	systems	
including	alum	for	coagulation,	chlorine	for	preoxidation	and	primary	disinfection	(excluding	Water	
Works	Park),	powdered	activated	carbon	(PAC)	for	taste	and	odor	(T&O)	control,	phosphoric	acid	for	
corrosion	control,	and	fluoride	for	dental	health	protection.		Polymers	are	also	added	at	several	
facilities	to	enhance	coagulation	and	filtration	as	well	as	for	thickening	and	dewatering	of	alum	
residuals	as	shown	in	Table	3‐2.	

Table 3‐2:  Polymer Use at WTPs

Polymer Use Facilities 

Coagulant Aid SP, LH, WWP

Filter Aid LH, WWP

Residuals Thickening LH, WWP, SW

Residuals Dewatering WWP, SW

	
Two	of	the	five	plants,	Southwest	and	Water	Works	Park,	employ	automated	residuals	removal	from	
the	sedimentations	basins.		The	residuals	are	thickened	and	dewatered	on	site	along	with	backwash	
wastewater,	and	disposed	of	at	landfills.		Lake	Huron’s	basins	are	cleaned	manually	on	an	annual	basis	
and	the	sludge	is	discharged	to	the	sludge	drying	lagoons.		The	lagoons	also	receive	thickened	solids	
from	the	waste	washwater	treatment	facility	which	processes	filter	backwash	wastewater.		The	
Springwells	and	Northeast	plants	do	not	have	automated	alum	residuals	collection	in	the	
sedimentation	basins	or	a	thickening	treatment	process	on	site	for	alum	residuals	or	backwash	
wastewater.		At	both	facilities,	the	basins	are	manually	cleaned	on	an	annual	or	bi‐annual	basis	and	the	
solids	are	discharged	to	the	sewer;	backwash	wastewater	is	also	discharged	to	the	sewer.		However,	a	
pilot	is	currently	underway	at	Northeast	in	which	the	mud	valves	in	the	sedimentation	basins	will	be	
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opened	daily	to	discharge	sedimentation	basin	solids	to	the	sewer.		This	process	will	be	adopted	at	
Springwells	if	the	pilot	test	at	Northeast	is	successful.		A	summary	of	the	unit	processes	at	each	facility	
is	provided	in	Table	3‐3.	

Table 3‐3:  Summary of Unit Processes at Each Facility

Facility  Northeast  Springwells Southwest Lake Huron Water Works Park
Treatment  
Capacity 
(MGD) 

300   540(1)  240  400  240 

Intake  Belle Isle  Belle Isle  Fighting Island Lake Huron Belle Isle 

Process 
Rapid Mix  Mechanical 

mixing w/ 
vertical 
turbine 
impellers 

1930 Train:  
Hydraulic 
mixing 

Mechanical mixing 
w/vertical turbine 
impellers 

Mechanical 
mixing 
w/vertical 
turbine 
impellers 

In‐line pumped 
mixing system 

1958 Train:  
Mechanical 
mixing 
w/vertical 
turbine 
impellers 

Flocculation  Horizontal‐
shaft 
paddle reel 
flocculators
, 7 parallel 
channels 
per basin 
with 4 
stages of 
flocculation 

1930 Train:  
Hydraulic 
mixing 

Walking beam 
flocculators, 4 
stages of 
flocculation 

Vertical 
turbine 
flocculators
, with 4 
chambers 
and 3 
stages of 
flocculation 

Vertical turbine 
flocculators, with 3 
stages of flocculation 

1958 Train:  
Horizontal‐
shaft paddle 
reel 
flocculators, 5 
stages of 
flocculation

Sedimentation  Horizontal‐
flow 
rectangular 
basins, 
manually 
cleaned to 
remove 
sludge 

Horizontal‐
flow 
rectangular 
basins, 
manually 
cleaned to 
remove sludge

Horizontal flow; 
continuous 
automated sludge 
removal with chain 
and flight 
collectors 

Horizontal‐
flow 
rectangular 
basins, 
manually 
cleaned to 
remove 
sludge(2)

Inclined plate settling 
with continuous 
sludge removal with 
chain and flight 
collectors 
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Table 3‐3:  Summary of Unit Processes at Each Facility

Facility  Northeast  Springwells Southwest Lake Huron  Water Works Park
Treatment  
Capacity 
(MGD) 

300   540(1)  240  400  240 

Intake  Belle Isle  Belle Isle Fighting Island Lake Huron  Belle Isle 

Process 
Filtration  Dual‐media 

declining 
rate filters, 
7” 
anthracite 
and 19” 
sand, 
pumped 
backwash 
with 
rotating 
surface 
wash  

Constant rate 
filters; Original 
1930 Train 
was 20” sand 
over 18” 
gravel and 
original 1958 
Train was 8” 
anthracite and 
20” sand (2), 
pumped 
backwash and 
rotating 
surface wash 

Dual‐media 
declining rate 
filters, 7” 
anthracite and 22” 
sand, pumped 
backwash with 
rotating surface 
wash 

Operated in 
declining  
rate mode, 
filters are 
dual‐media 
#1‐20 are 
7”sand and 
18” 
anthracite 
and #21‐30 
are 12” 
sand and 
12” 
anthracite, 
pumped 
backwash 
and 
rotating 
surface 
wash 

Mono‐media 
constant rate filters, 
48” anthracite, 
pumped backwash 
and air scour system 

Disinfection  Chlorinatio
n with feed 
points in 
raw water 
tunnel 
(WWP) and 
filter 
effluent 

Chlorination 
with feed 
points at raw 
water tunnel 
(WWP) and 
filter effluent.  
Chlorine can 
also be fed at 
mixing 
chamber, 
rapid mix, and 
prior to 
filtration.

Chlorination with 
feed points at raw 
water tunnel and 
filter effluent.  
Chlorine can also 
be fed at settled 
water conduits, 
reservoir return, 
and rapid mix. 

Chlorinatio
n with feed 
points in 
raw water 
conduits 
and filter 
effluent 

Chlorination feed 
points at raw water 
tunnel (pre‐
chlorination) and 
filter effluent, 
intermediate 
ozonation for primary 
disinfection and taste 
and odor control 
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Table 3‐3:  Summary of Unit Processes at Each Facility

Facility  Northeast  Springwells Southwest Lake Huron Water Works Park
Treatment  
Capacity 
(MGD) 

300   540(1)  240  400  240 

Intake  Belle Isle  Belle Isle  Fighting Island Lake Huron Belle Isle 

Process 
Residuals 
Handling 

No 
separate 
processing 
facilities.  
Discharged 
to sewer 
during 
manual 
basin 
cleaning.   

No separate 
processing 
facilities.  
Discharged to 
sewer during 
manual basin 
cleaning.   

Backwash waste 
water and alum 
sludge are 
equalized, 
thickened, and 
dewatered.  
Thickening via 
gravity thickeners 
with inclined plate 
settlers and 
dewatering via 
centrifuge.  Cake is 
hauled off site to a 
landfill. 

Backwash 
waste 
water is 
equalized 
and 
thickened, 
then 
dewatered 
at the 
lagoons.  
Contact 
basin 
sludge is 
also 
manually 
discharged 
to lagoons.

Backwash waste 
water and alum 
sludge are equalized, 
thickened, and 
dewatered.  
Thickening via gravity 
thickeners with 
inclined plate settlers 
and dewatering via 
centrifuge.  Cake is 
hauled off site to a 
landfill. 

Chemical 
Systems 

Alum, 
chlorine, 
fluoride, 
PAC, 
phosphoric 
acid 
 
Note:  
coagulant 
and filter 
aid 
polymers 
on‐hold 
under CS‐
1494 

Alum, 
chlorine, 
fluoride, PAC, 
phosphoric 
acid, 
coagulant aid 
polymer 
system 

Alum, chlorine, 
fluoride, PAC, 
phosphoric acid, 
thickening/dewate
ring polymer for 
sludge 
conditioning 

Alum, 
chlorine, 
fluoride, 
PAC, 
phosphoric 
acid, 
coagulant 
aid 
polymer, 
filter aid 
polymer, 
thickening 
polymer for 
sludge 
conditionin
g

Alum, chlorine, 
fluoride, PAC, 
phosphoric acid, 
ozone, sulfuric acid, 
sodium bisulfite, 
sodium hydroxide, 
filter aid polymer, 
thickening/dewaterin
g polymer for sludge 
conditioning 

1‐ Filter upgrades at Springwells limit plant capacity to 350 MGD until construction is complete. 

2‐  1930 Filters upgraded in SP‐549 and SP‐558; 1958 Filters are currently under construction for upgrades  

3‐ Lake Huron is a “modified” direct filtration facility.  Sedimentation Basins are operated as contact basins. 

	

4.0  Needs Assessment Review  
Needs	Assessments	were	conducted	for	the	Northeast,	Springwells	and	Southwest	WTP’s	in	2002.		At	
that	time,	major	upgrades	were	under	construction	at	Lake	Huron,	and	Water	Works	Park	was	in	the	
final	phases	of	being	reconstructed.		Each	NA	team	performed	detailed	investigations	of	each	plant’s	
process	mechanical,	architectural,	structural,	HVAC,	electrical,	and	instrumentation	and	control	
equipment	and	systems.		The	reports	provided	recommendations	for	the	capital	investments	needed	
over	the	next	10	years	to	ensure	each	plant	met	DWSD	Water	Quality	Goals	and	industry	accepted	
capacity	guidance	provided	by	Ten	States	Standards	and	the	Partnership	for	Safe	Water.			
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In	2004	the	CWMP	team	identified	projects	that	would	be	necessary	at	Lake	Huron	to	increase	its	
treatment	capacity	to	800	MGD	as	well	as	projects	at	both	Lake	Huron	and	Water	Works	Park	to	
ensure	each	plant	would	meet	future	regulatory	and	operational	requirements.		A	summary	of	the	
findings	for	each	facility	as	reported	in	the	NAs	and	2004	CWMP	follows.	

4.1  Northeast Water Treatment Plant 

The	Northeast	Water	Treatment	Plant	was	constructed	in	1956	to	serve	growing	suburban	
populations	east	and	north	of	Detroit.		The	source	of	raw	water	is	the	Belle	Isle	intake,	located	in	the	
Detroit	River,	which	also	serves	Springwells	and	Water	Works	Park.		The	raw	water	is	chlorinated,	
fluoridated,	and	screened	at	WWP	before	it	flows	to	Northeast	by	gravity.		Low	lift	pumps	lift	the	raw	
water	to	the	process	trains,	which	operate	in	parallel.		With	a	maximum	rated	capacity	of	300	MGD,	
the	plant	process	trains	consist	of	rapid	mix,	flocculation,	sedimentation,	and	dual‐media	gravity	
filtration.	

In	April	2002	a	Needs	Assessment	prepared	by	Malcolm	Pirnie/TYJT	was	conducted	to	identify	
process	mechanical,	electrical,	instrumentation,	HVAC,	structural	and	architectural	deficiencies	and	
develop	a	10‐year	capital	improvement	program	to	address	these	needs.		The	needs	assessment	team	
realized	that	due	to	the	length	of	service	of	much	of	the	plant’s	equipment	and	the	frequency	of	
preventive	and	corrective	maintenance	activities,	most	of	the	process	equipment	was	in	need	of	
replacement.		However,	most	of	the	projects	recommended	have	not	been	constructed	and	several	
design	projects	for	recommended	improvements	are	now	on	hold.		Of	the	projects	listed	below,	only	
the	Critical	Pumping	Improvements	and	some	of	the	Urgent	I&C	Improvements	have	been	completed.		
The	table	below	summarizes	the	scope	of	work	for	the	recommended	projects,	cost,	and	current	status	
of	each	project.		For	most	uncompleted	projects,	the	estimated	cost	is	from	the	2002	Needs	
Assessment.		For	the	flocculation	and	sedimentation	upgrades/residuals	handling	project,	the	
estimated	cost	is	as	reported	in	the	2011	CS‐1475	Final	Design	Report.		The	actual	cost	is	used	for	
completed	projects,	as	reported	in	the	DWSD	CIP.			

Table 4‐1:  Northeast 2002 Needs Assessment Project Status

Project Title   Description  Cost Status 
Service Water 
System 
Improvements 

Provide alternate service water 
supply; Inspect and replace 12‐
inch service water main and gate 
valves; Install isolation gate 
valves on 12‐inch service water 
main 

$1,590,400 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; Design Project No.  
CS‐1430; Construction Project 
No.  NE‐378 

Filter System, Pipes, 
Valves, I&C and 
Backwash 
Improvements 

Clean and paint filter piping, 
replace filter valves and 
instruments; Improve backwash 
systems; Replace filter 
monitoring and control system; 
replace filter local control panels; 
Replace instrumentation; Lower, 
North and South Filter Gallery 
electrical improvements; 
replacement of dehumidifiers 
and ductwork 

$25,200,800 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; Design Project No.  
CS‐1430; Construction Project 
No.  NE‐378 
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Table 4‐1:  Northeast 2002 Needs Assessment Project Status

Project Title   Description  Cost Status
Critical 
Improvements to 
Major Pumping 
Equipment 

Replacement of High Lift Pump 
Station pumps, vault valves, pipes 
and fittings in high service header 
pipe, four Low Lift Pump Station 
discharge valves, and other 
related work 

$20,950,000 
(Actual) 

Project Pending Close‐Out per 
the January 2013 CIP Update 

Flocculation and 
Sedimentation Basin 
Upgrades 

Replace flocculation equipment 
and increase length of 
flocculation zone; Add 
intermediate and end baffle walls 
to flocculation; Create manways 
in existing training walls; Add 
inclined plate settlers to 
sedimentation basins, Add 
mechanical sludge collection 
equipment; Improvements to 
instrumentation and controls 

$84,742,000 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; Design Project No. is 
CS‐1475.  Final Design Report 
completed in 2011.  Additional 
items added to the original 
needs assessment scope 
included design of a residuals 
handling facility.  Cost 
estimate shown is from the 
2011 Final Design Report. 

Chemical 
Building/Process 
Mechanical Systems 

Replacement of rapid mixers; 
Repairs/upgrades to alum, PAC, 
phosphoric acid feed systems; 
Replacement of pre/post 
chlorination system; New 
coagulant aid and filter aid 
polymer system; New 
temperature, pH, turbidity, and 
level instruments, New outdoor 
storage shed 

$3,621,000 
(Estimate) 

On‐Hold Per January 2013 CIP 
Update; Design Project No.  
CS‐1494; Preliminary 
Engineering Study completed 
March 2011 

Major Pumping 
Equipment 
Improvements 

Upgrades to Low and High Lift 
Pumps; Replace suction gate 
valves; Refurbish supply fans and 
steam coils, replace filters in Low 
and High Lift Pump Stations; 
Replace ductwork and heaters; 
Provide motor floor exhaust; and 
Install oil water separator for 
High Lift Building

$17,542,700 
(Estimate) 

On Hold Per January 2013 CIP 
Update 

Intermediate 
Structural and 
Architectural Repairs 

Replacement of windows, floor 
hatches, steel gratings; Repair of 
cracks and water leaks; Masonry 
repairs and tuckpointing; Elevator 
rehabilitation and asbestos 
abatement throughout various 
buildings.   

$2,897,100 
(Estimate) 

Project does not appear in 
January 2013 CIP Update.   

Urgent 
Instrumentation and 
Control Upgrades 

PC‐713 Control System Expansion 
in Low Lift PS 

$932,900 
(Estimate) 

Work was never completed.  

Urgent Electrical 
Improvements 

Miscellaneous electrical 
improvements 

$600,600 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; Design Project No.  
CS‐1430 

Filter Media 
Replacement and 
Related In‐box 
Improvements 

Filter media replacement and 
related filter box rehabilitation 

$17,311,000 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; Design Project No.  is 
CS‐1494; Preliminary 
Engineering Study completed 
March 2011 
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Table 4‐1:  Northeast 2002 Needs Assessment Project Status

Project Title   Description  Cost Status 
Administration 
Building 
Improvements 

Improvements for ADA 
Compliance; Install new HVAC 
system for office and lab; 
Miscellaneous improvements 

$562,800 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; Design Project No.  is 
CS‐1494; Preliminary 
Engineering Study completed 
March 2011 

Intermediate 
Electrical/Mechanical 
System 
Improvements 

Switchgear, wash water, 
Chemical, Administration Building 
electrical improvements; Replace 
drive gallery exhaust fans and 
rapid mixer motor floor 
ventilation; Replace unit heaters, 
coils and wall duct in 
Chemical/Floc Building

$14,334,900 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; Design Project No.  is 
CS‐1494; Preliminary 
Engineering Study completed 
March 2011 

Long Range Site 
Improvements 

Landscaping; inspect/replace belt 
drain/underdrain systems; 
Replace venturi meters and air 
valves; Replace emergency 
reservoir fill valves; Inspect and 
recondition discharge header 
gate valves, reline high‐service 
yard piping 

$2,869,500 
(Estimate) 

Project does not appear on 
the CIP.  Was scheduled to 
begin between 2004 and 
2008. 

Integrated Ozone/UV 
System 

Integrated ozone/UV light system $47,611,200 
(Estimate) 

Project does not appear on 
the CIP.  Was scheduled to 
begin in the years from 2008‐
2012. 

Totals  $134,101,000 (2002 Estimated Costs , with 
Ozone/UV Disinfection) 
$86,489,800 (2002 Estimated Costs, w/o 
Ozone/UV Disinfection) 
$84,742,000 (2011 Estimated Costs for 
Floc/Sed/Residuals Project) 
$21,882,900 (Completed Projects Cost)

	

4.2  Springwells Water Treatment Plant  

The	Springwells	WTP	is	the	oldest	of	the	DWSD	water	treatment	facilities.		The	first	train	was	
constructed	in	1930	and	has	a	maximum	rated	capacity	of	340	MGD	and	the	second	train	constructed	
in	1958	has	a	maximum	rated	capacity	of	200	MGD.		Like	Northeast,	the	Springwells	plant	receives	its	
raw	water	from	the	Belle	Isle	Intake.		The	raw	water	influent	is	screened,	chlorinated	and	fluoridated	
at	Water	Works	Park	before	it	is	conveyed	to	Springwells.		The	low	lift	pumps	lift	the	raw	water	for	
treatment	through	the	process	trains,	which	operate	independently.		The	1930	train	provides	
hydraulic	mixing	through	a	baffled	chamber	for	rapid	mixing	while	the	1958	train	has	mechanical	
rapid	mixers.		Both	trains	have	flocculation,	sedimentation	and	filtration	treatment	units.	

The	Needs	Assessment	for	Springwells	was	prepared	by	Hazen	and	Sawyer	in	November	of	2002.		
This	report	identified	process,	mechanical,	electrical,	instrumentation,	HVAC,	structural	and	
architectural	system	deficiencies.		All	of	these	deficiencies	were	grouped	into	projects	and	a	10‐year	
capital	improvement	plan	was	developed	to	address	the	necessary	improvements.		Unlike	Northeast,	
some	of	the	major	process	improvements	identified	were	completed	or	are	under	construction	at	
Springwells.		The	table	below	summarizes	the	scope	of	work	for	the	recommended	projects,	cost	and	
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current	status	of	each	project.		The	estimated	costs	are	from	the	2002	Needs	Assessment	and	the	
actual	costs	were	obtained	from	the	DWSD	CIP	for	projects	that	were	completed.		 

Table 4‐2:  Springwells 2002 Needs Assessment Project Status

Emergency High 
Lift Header 
Stabilization 
and Sump 
Pumps 

Provide high lift header support 
replacements, welding and thrust 
restraint repairs at various 
locations; Replace sump pumps 
at several locations throughout 
the plant 

$3,750,000 
(Actual) 
 

Completed in 2008 

Chemical Feed 
and Mixing 
Improvements 
Project 

Demolish existing chemical 
systems (alum and PAC) and 
rehabilitate existing chemical 
building; Provide coagulant aid 
polymer system; related work 
includes structural, HVAC, 
site/civil, electrical and I&C 

$15,212,000 
(Actual) 

Completed in 2007 

Miscellaneous 
Mechanical, 
Electrical and 
Architectural 

Conversion of hoists, cranes, 
trolleys and elevators to AC power 
for modernization; Eliminate DC 
power supply; HVAC improvements 
in the Service Building and 
Administration Building; 
Miscellaneous plumbing and 
controls modifications; and service 
water and 12” fire line piping 
replacement 

$10,250,000 
(Estimated) 

(Waiting on Information on Status 
from DWSD) 

High/Low Lift 
Pumps and High 
Lift Header 
Replacement, 
Instrumentation 
and Control 

Replacement of pumps, motors, 
and valves in both the Low Lift and 
High Lift Pump Stations; replace 
electrical switchgear; vacuum 
priming system improvements; 
structural, architectural, plumbing 
and HVAC repairs for both pump 
stations, Switch, Turbine and Boiler 
Houses; Relocation of phosphoric 
acid system and dosing points; 

$98,400,000

(Construction 
Estimate) 

 

$7,440,400  

(Design 
Estimate) 

Design in progress/on‐going per 
the January 2013 CIP Update.  
Additional scope was added to the 
original needs assessment scope 
which includes installing a main 
control system and remote control 
stations linked to PLC’s through 
the plant, providing VFDs for 
several pumps at both stations, 
and replacing dewatering pumping 
units and valves. 

1958 Filter 
Rehabilitation, 
Heat/Dehumidify 
1930 Filter Area 

Replacement of media, 
underdrains, controls, and valves in 
the 1958 Filter train; New filter aid 
polymer system (1930 and 1958 
filters); Dehumidification of 1930 
Filter Building and other HVAC, 
plumbing, structural, and 
architectural repairs on the 1930 
and 1958 Filter Buildings 

$83,000,000 
(Construction 
Estimate) 

 

$8,580,000  

(Design 
Estimate) 

Design and construction 
administration services are in 
progress; Construction services are 
under procurement.  Additional 
scope was added to include 
oversight services for the 1930 
plant failed filters project. 

Pretreatment 
Improvements, 
Demolish 
Facilities 

Demolish 1930 pre‐treatment train 
and sanitary sewer lift station; 
Modify 1958 Basins to 
accommodate 540 MGD; New 
Chemical and Rapid mix facilities; 
Demolish boilers, Coal Shed and 
restoration of area; Local 
instrumentation and controls for 
the new systems. 

$140,000,000 
(Construction 
Estimate) 

 

$25,000,000  

(Design 
Estimate) 

On‐Hold per the January 2013 CIP 
Update; no monies allocated in the 
budget.  Cost estimate is from 
2011 CIP. 
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Table 4‐2:  Springwells 2002 Needs Assessment Project Status

Emergency High 
Lift Header 
Stabilization 
and Sump 
Pumps 

Provide high lift header support 
replacements, welding and thrust 
restraint repairs at various 
locations; Replace sump pumps 
at several locations throughout 
the plant 

$3,750,000 
(Actual) 
 

Completed in 2008 

Instrumentation 
and Control 
Upgrades 

Distributed Control System and 
Miscellaneous Conduit and Wire 

$6,300,000

(Estimate) 

Completed 

Ozone 
Disinfection 
System 

New ozonation facilities for 
disinfection 

$45,000,000 
(Estimate) 

Per Needs Assessment, DWSD was 
to decide between ozone alone or 
ozone and UV for future 
disinfection needs 

Ozone and UV 
Disinfection 
System 

New Ozone and UV Disinfection 
facilities 

$80,000,000

(Estimate) 

Per Needs Assessment, DWSD was 
to decide between ozone alone or 
ozone and UV for future 
disinfection needs 

Totals  $458,970,400 (Estimated Costs, including Ozone/UV 
Disinfection) 

$423,970,400 (Estimated Costs, including Ozone 
Disinfection) 

$378,970,400 (Estimated Costs with no Ozone or 
Ozone/UV Disinfection) 

$18,962,000 (Completed Projects Cost) 

4.3  Southwest Water Treatment Plant 

The	Southwest	Water	Treatment	Plant	was	constructed	in	1963	at	which	time	it	was	owned	and	
operated	by	Wayne	County.		DWSD	purchased	this	plant	several	years	later	in	an	effort	to	consolidate	
water	services	in	Southeast	Michigan.		Raw	water	for	Southwest	flows	by	gravity	from	the	Detroit	
River	through	an	intake	at	Fighting	Island.		The	plant	has	a	rated	capacity	of	240	MGD.		The	original	
plant	was	designed	with	the	ability	to	be	upgraded	to	320	MGD	via	equipment	replacement.		There	are	
also	spare	raw	water	conduits	which	can	accommodate	an	expansion	up	to	480	MGD.		The	low	lift	
pumps	lift	the	raw	water	for	treatment	through	the	process	trains	which	operate	in	parallel.			

Hazen	and	Sawyer	submitted	the	Needs	Assessment	report	for	the	Southwest	Water	Treatment	Plant	
in	May	of	2003.		This	report	identified	process,	mechanical,	electrical,	instrumentation,	HVAC,	
structural	and	architectural	system	deficiencies.		All	of	these	deficiencies	were	grouped	into	projects	
and	a	10‐year	capital	improvement	plan	was	developed	to	address	the	necessary	improvements.		
Several	of	the	projects	have	been	completed	as	shown	in	the	table	below,	which	summarizes	the	scope	
of	work	for	the	recommended	projects,	cost	and	current	status	of	each	project.		The	estimated	costs	
for	pending	projects	are	from	the	2002	Needs	Assessment;	actual	costs	for	completed	projects	are	
from	the	DWSD	CIP.			 	
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Table 4‐3:  Southwest 2002 Needs Assessment Project Status

Project Title   Description  Cost Status
Chemical Tanks 
and Loading 
Dock Structural 
Rehabilitation 

Drain, inspect, and rehabilitate 
alum tanks; Rehabilitate Chemical 
Dock Area 

$7,245,000*
(Actual) 

Complete.  DWSD Construction 
Contract No.  SW‐550.  Work 
was combined with HVAC and 
plumbing improvements 
project shown below.  Cost 
shown is the total cost for both 
projects. 

Heating, 
Ventilation, and 
Dehumidification 
Improvements; 
Plumbing and 
Auxiliary 
Services; 
Miscellaneous 
Mechanical 

Replace ventilation, heating and 
controls in Flocculation Building; 
Modernization of (3) kathabar 
dehumidification units; Filter 
Building Ventilation and Steam 
Heating Rehabilitation; Service air 
improvements; Sampling system 
reconfiguration/modernization; 
Hydraulic oil system and air 
operated controls rehabilitation; 
Low Lift Pump LL‐3 suction cage 
and Miscellaneous Piping and 
Mechanical 

See Chemical 
Tanks and 
Loading Dock 
Structural 
Rehabilitation 
Project 

See Chemical Tanks and 
Loading Dock Structural 
Rehabilitation Project.  Scope 
also included a new service 
water supply booster station. 

Flocculation and 
Sedimentation 
Basin 
Rehabilitation; 
Plant Safety and 
Miscellaneous 
Improvements 

Replace flushing water piping, 
appurtenances and pumps in dry 
well; Repair/Replace effluent 
butterfly valves and operators; 
Crack repair; Replace expansion 
joint sealant; Basin Access, Exterior, 
Site and Drainage Improvements 

$8,300,000  
(Estimate from 
NA, but does 
not reflect 
work 
completed) 

The following items were 
completed as part of the SW‐
548 Waste Wash Water and 
Sludge Treatment Facility 
Project: 
Replacement of flushing 
pumps, piping and 
appurtenances. 
Replacement of influent and 
effluent butterfly valves and 
operators 
Re‐graded ground cover on top 
of sedimentation basins and 
redirected flocculation building 
roof drainage 
The following work still needs 
to be completed: 
Basin Access, Crack Repair and 
expansion joint replacement
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Table 4‐3:  Southwest 2002 Needs Assessment Project Status

Project Title   Description  Cost Status 
High/Low Lift 
Pump Station 
and 
Administration 
Building 
Improvements 

New 30 MGD Low Lift Pump, motor 
and controls; New traveling water 
screen and controls with update of 
controls for existing screens; 
Flushing system for traveling 
screens; Motorized sluice gates for 
EQ chamber/High Lift Building 
flume isolation; New stop 
logs/gates for High Lift Pump 
Suction Isolation; Architectural and 
structural rehabilitation at 
Administration, High and Low Lift 
Buildings; ADA Compliance for 
public areas; Reservoir isolation 
valve and operator rehabilitation; 
Bridge crane modernization

$8,855,000
(Estimate) 

On‐Hold per the January 2013 
CIP Update.  The project is also 
listed as including the Chemical 
Systems and Building 
Improvements project shown 
in the next row but the scope 
shown in the CIP did not reflect 
that work. 

Chemical 
Systems and 
Chemical 
Building 
Improvements 

Demolish existing abandoned 
chemical systems; 
Improvements/repairs to the alum, 
PAC, chlorine, and fluoride 
systems; Relocate phosphoric acid 
feed points; Install new coagulant 
aid polymer system; Scrubber and 
HVAC improvements; Architectural 
and structural rehabilitation of 
Chemical Building;  Laboratory 
equipment and facilities 
modernization, plumbing upgrades 
and drain replacement; Electrical 
and Instrumentation and Controls 
Upgrades throughout.

$6,095,000 
(Estimate) 

On‐Hold per January 2013 CIP 
Update.  The project title was 
included in the work for the 
High/Low Lift and 
Administration Building 
Improvement Project, but the 
scope described did not include 
this work.   

Filtration 
Improvements 

Replace media, inspect and clean 
underdrains; Retrofit rate control 
valves, operators, and controls; 
Replace surface wash system; 
Provide new filter controls and 
consoles; New filter aid polymer 
system; New loss of head 
instrumentation; Repair/Replace 
air release valves/piping on wash 
water supply headers; New transfer 
pumps, motors, VFDs, and controls; 
Rehab/replace transfer pump 
discharge piping, fittings, and 
venturi meters and transmitters; 
Filter Building architectural repairs

$28,750,000
(Estimate) 

On‐Hold per January 2013 CIP 
Update; no money allocated in 
CIP.   

Electrical and 
Instrumentation 
and Controls 

Low voltage system upgrade; 
Medium voltage vacuum circuit 
breakers; High and Low Lift surge 
protection capacitors; and New 
distributed control system

$12,435,000 
(Estimate) 

On‐Hold per January 2013 CIP 
Update; no money allocated in 
CIP. 

Ozone 
Disinfection 
System 

New ozonation facilities for 
disinfection 

$37,000,000 
(Estimate) 

Per Needs Assessment DWSD 
was to decide between ozone 
alone or ozone and UV for 
future disinfection needs
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Table 4‐3:  Southwest 2002 Needs Assessment Project Status

Project Title   Description  Cost Status
Ozone and UV 
Disinfection 
System 

New Ozone and UV Disinfection 
facilities 

$51,000,000
(Estimate) 

Per Needs Assessment DWSD 
was to decide between ozone 
alone or ozone and UV for 
future disinfection needs

Totals  $115,345,500 (2002 Estimated Cost w/ 
Ozone/UV Disinfection) 
$101,345,500 (2002 Estimated Cost w/ Ozone 
Disinfection) 
$64,35,500 (2002 Estimated Costs w/o Ozone or 
Ozone/UV Disinfection) 
$7,245,000 (Completed Projects Cost) 

 

4.4  Lake Huron Water Treatment Plant 

Lake	Huron	was	constructed	in	1974,	initially	designed	as	a	conventional	water	treatment	facility.		In	
2004,	after	completion	of	a	pilot	study	along	with	various	upgrades	to	the	process	trains,	the	MDEQ	
rated	the	maximum	capacity	of	Lake	Huron	at	400	MGD.		Lake	Huron	is	the	only	DWSD	facility	which	
is	operated	in	“modified”	direct	filtration	mode.		In	this	mode	of	operation,	the	sedimentation	basins	
are	operated	as	contact	basins.		The	raw	water	source	for	the	plant	is	Lake	Huron.		The	raw	water	
tunnel	is	designed	for	a	maximum	capacity	of	1200	MGD	and	800	MGD	during	cold	weather.		The	plant	
was	constructed	with	provisions	to	increase	the	capacity	by	adding	additional	process	trains	and	
pumping	units	to	obtain	the	maximum	production	capacity	of	1200	MGD.			

In	the	early	2000’s	a	variety	of	process	treatment	improvements	were	constructed	at	the	Lake	Huron	
WTP.		These	improvements	included	new	high	lift	and	backwash	water	pumps	(including	discharge	
piping	and	valves),	rehabilitation	of	two	clear	wells	and	the	high	service	suction	well,	filtration	
capacity	improvements,	pretreatment	improvements	and	filter	control	modification,	and	a	new	
treatment	facility	for	filter	backwash	wastewater.		When	the	CWMP	was	produced	in	2004,	several	
projects	were	identified	to	increase	the	treatment	capacity	of	Lake	Huron	to	match	future	demand	
projections	of	the	DWSD	water	distribution	system	in	the	northern	and	northwestern	suburbs.		Given	
decreasing	water	demands	in	the	interim,	none	of	these	projects	have	been	implemented;	most	are	no	
longer	part	of	the	CIP,	while	others	need	re‐evaluation	in	light	of	the	projected	lesser	capacity.		There	
are	also	additional	needs	that	have	been	identified,	which	are	part	of	the	current	CIP.		The	table	on	the	
following	pages	provides	the	project	description,	estimated	cost,	the	suggested	time	interval	for	
implementation	and	status	of	the	project.	 	
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Table 4‐4:  Lake Huron Proposed Projects from 2004 Comprehensive Water Master Plan and 2008 CIP

Project Description  Cost  Time Interval for 
Implementation 

Status

Low Lift Building Pump 
Upgrade 

$5,500,500 0‐5 year interval Per the January 2013 Update to 
the 2013‐2018 CIP this project is 
described as:  “designing and 
replacing the existing pumping 
unit for low lift pump No.  4 and 
equipping it with a variable 
frequency drive with a bypass 
starter.  Work will also include 
verifying the HVAC for 
displacement of heat being 
generated from proposed VFD 
and integration with ovation 
system.” 

Increase Low Lift Pump 
Capacity, Installation of Low 
Lift Discharge Conduit and 
Conduit/Screens 

$5,000,000 0‐10 years Not relevant due to decreased 
demand 

Expand Chlorination Building, 
Increase Pre and Post 
Chlorination Capacity, 
Increase Chlorine Storage 
Capacity 

$1,500,000 0‐10 years Not relevant due to decreased 
demand 

Upgrade Hydroflourosilic Acid, 
Alum and Powdered Activated 
Carbon Feed Systems 

$10,000,000 0‐10 years Re‐evaluate for current needs

Upgrade coagulant aid and 
filter aid polymer feed 
systems 

$1,000,000 0‐10 years Re‐evaluate for current needs

Increase phosphoric acid feed 
capacity 

$1,000,000 0‐10 years Not relevant due to decreased 
demand

Finish 10 filters including 
underdrain, media, piping and 
controls 

$20,000,000 0‐10 year interval Not relevant due to decreased 
demand 

Increase high lift pump 
capacity 

$8,400,000 0‐10 year interval Not relevant due to decreased 
demand

Increase flocculation/contact 
basin capacity 

$30,000,000 21‐30 year interval Not relevant due to decreased 
demand

Increase Low Lift Pump 
Capacity 

$1,200,000 21‐30 year interval Not relevant due to decreased 
demand

Increase High Lift Pump 
Capacity 

$4,200,000 21‐30 year interval Not relevant due to decreased 
demand

Filter Building Expansion  $42,000,000 21‐30 year interval Not relevant due to decreased 
demand

Add 5th backwash water 
treatment train 

$5,600,000 21‐30 year interval Not relevant due to decreased 
demand

Pre‐Ozone Facility  $40,000,000 21‐30 year interval Re‐evaluate for current needs
UV Disinfection Facility  $40,000,000 21‐30 year interval Re‐evaluate for current needs
Total  $209,900,000 (2004 CWMP Estimated Cost)

$5,500,000 (2013 CIP Estimated Cost)
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4.5  Water Works Park Water Treatment Plant 

Water	Works	Park	II	began	operating	in	2003	as	a	conventional	surface	water	treatment	plant.		The	
original	facility	was	demolished	and	a	new	facility	was	constructed	on	the	same	site.		However,	the	
original	high	lift	facility	and	pumps	were	rehabilitated	and	have	a	maximum	capacity	equivalent	to	the	
original	design	capacity	of	600	MGD.		The	raw	water	source	for	the	plant	is	the	Belle	Isle	intake	on	the	
Detroit	River.		The	plant	has	a	maximum	rated	capacity	of	240	MGD	and	is	DWSD’s	first	facility	with	
ozone	disinfection	facilities	as	well	as	a	Residuals	Handling	Facility	to	treat	filter	backwash	
wastewater	and	alum	sludge	residuals.		The	plant	was	designed	to	use	independent	process	trains	‐	a	
minimum	of	two	process	units	are	provided	for	each	treatment	process.		In	addition,	all	conveyance	
facilities	such	as	pipelines,	junction	chambers,	channels,	and	wet	wells	are	configured	to	provide	a	
minimum	of	two	treatment	pathways.			

Since	the	WWP	facility	was	new,	the	only	project	recommended	by	the	Comprehensive	Water	Master	
Plan	Team	was	the	construction	of	a	new	UV	disinfection	system.		The	cost	for	this	system	was	
estimated	at	$16,000,000	based	on	the	Southwest	WTP	Needs	Assessment	estimate	of	a	similar	sized	
facility.		In	addition,	a	yard	piping	improvements	project	for	WWP	has	been	included	in	DWSD’s	
Capital	Improvement	Plan	for	the	last	10	years	but	has	not	been	completed.		The	table	below	provides	
the	project	description,	estimated	cost,	suggested	time	interval	for	implementation	and	status	of	these	
projects.	

Table 4‐5:  Water Works Park Proposed Projects from 2004 Comprehensive Water Master Plan and 2008 
CIP 

Project Description  Cost  Time Interval for 
Implementation 

Status 

UV Disinfection System  $16,000,000 21‐30 year interval Re‐evaluate for current 
needs 

Increase Low Lift Pump 
Capacity, Installation of Low 
Lift Discharge Conduit and 
Conduit/Screens 

$27,400,000 0‐10 years Per January 2013 Update to 
2013‐2018 CIP the project is 
described as:  “replacement 
of yard piping from 24 inch 
to 72 inch diameter, 
pressure reducing valves, 48 
inch HLPS suction gate 
valves, discharge header 
isolation valves and 
refurbish valve manholes 
and other miscellaneous 
improvements.” 

Totals  $16,000,000 (2004 Comprehensive Water Master Plan) 
$27,400,000 (2008 CIP)

 

5.0  Regulatory Review Analysis 
A	review	of	regulatory	criteria	and	recommended	unit	process	criteria	for	water	treatment	plants	was	
conducted	to	assess	each	plant’s	current	performance	and	capacity.		The	Safe	Drinking	Water	Act	
(SDWA)	and	the	associated	regulations	determine	a	plant’s	ability	to	meet	required	treatment	
objectives	for	filtered	water	effluent	turbidity,	disinfection,	disinfection	byproducts	and	other	
categories.		The	plant’s	ability	to	meet	permit	requirements	of	the	SDWA	governs	its	capacity	and	
production	capabilities.		However,	when	evaluating	a	unit	process	such	as	flocculation,	sedimentation	
or	filtration,	Ten	States	Standards	and	Partnership	for	Safe	Water	criteria	provide	industry	accepted	
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guidance	to	determine	capacity.		It	should	be	noted	that	TSS	design	criteria	are	typically	more	
stringent	than	the	PSW.		The	following	paragraphs	discuss	the	TSS,	PSW,	and	SDWA	criteria	and	the	
performance	of	DWSD’s	WTPs	with	respect	to	these	criteria	and	regulations.			

5.1  Ten States Standards Recommended Criteria 

Ten	States	Standards	are	recommended	standards	to	guide	the	design	and	preparation	of	plans	and	
specifications	for	public	water	supply	systems.		The	standards	are	developed	by	the	Water	Supply	
Committee	of	the	Great	Lakes‐Upper	Mississippi	River	Board	of	State	and	Provincial	Public	Health	and	
Environmental	Managers.		The	committee	has	a	representative	from	Illinois,	Indiana,	Iowa,	Michigan,	
Minnesota,	Missouri,	New	York,	Ohio,	Ontario	(Canadian	Province),	Pennsylvania	and	Wisconsin.		Ten	
States	Standards	recommendations,	though	widely	accepted,	may	require	adjustments	or	variations	
depending	upon	statutory	requirements	and	the	legal	authority	of	the	state	in	which	the	public	water	
supply	is	located.		The	table	below	provides	a	summary	of	the	recommended	standard	for	each	
process	and	indicates	(with	a	Y	for	Yes	or	N	for	No)	whether	the	existing	process	at	each	plant	meets	
the	standard	at	the	plant’s	rated	capacity.		The	evaluation	was	based	on	data	provided	in	the	NA	and	
CWMP	reports.			

Table 5‐1:  Ten States Standards Evaluation of WTPs Unit Processes

Process  Ten States 
Standard 
Recommend
ation 

Northeast
300 MGD 

Springwells1

540 MGD 
Southwest
240 MGD 

Lake Huron 
400 MGD 

Water Works 
Park 
240 MGD 

Rapid Mix  Detention 
time of 30 
seconds or 
less 

N  1930 Train:  N
1958 Train:  Y 

Y @ 240 
MGD  
or less 

Y  Y

Minimum 
Velocity 
Gradient of 
750 fps/ft 

N  1930 Train:  N
1958 Train:  N 

Y Y  Y

Flocculation  Minimum 
detention 
time of 30 
minutes 

N  1930 Train:  N
1958 Train:  Y 

Y Y @ 300 
MGD or 
less 

Y

Sedimentatio
n 

Minimum 
detention 
time of 4 
hours 2 

N  1930 Train:  N
1958 Train:  N 

N N/A3  N /A

Surface 
overflow rate 
of 0.5 gpm/sf 
or less 

N  1930 Train:  N
1958 Train:  N 

Y Y

Filtration  Filtration rate 
from 2 to 4 
gpm/sf 

Y  1930 Train:  Y
1958 Train:  Y 

N/A‐
declining rate 
filter from 5 
gpm/sf to 1.6 
gpm/sf

Y  N/A‐max 
rate is 8 
gpm/sf (deep 
bed mono 
media filters)

Rapid Mix and Flocculation are one process in the 1930 Train.

If the sedimentation basin meets the surface overflow rate criteria it does not need to meet the minimum 
detention time recommendation 

Lake Huron is a modified direct filtration facility with contact basins instead of sedimentation basins 
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Each	plant’s	unit	processes	were	evaluated	for	both	firm	and	total	capacity	with	respect	to	TSS	design	
criteria	for	minimum	flocculation	detention	time,	sedimentation	surface	overflow	rate,	and	filtration	
rates	as	shown	in	Table	5‐2	below.	

Table 5‐2:  Ten States Standards Evaluation of WTPs Firm and Total Capacity

Process 

Rated 
Capacity 

Northeast  Springwells1  Southwest  Lake Huron 
Water Works 
Park 

300 MGD 540 MGD 240 MGD 400 MGD  240 MGD
Ten States 
Standard 
Recommendat
ion 

Total 
(MGD) 

Firm 
(MGD) 

Total
(MGD) 

Firm 
(MGD) 

Total
(MGD) 

Firm 
(MGD) 

Total 
(MGD) 

Firm 
(MGD) 

Total
(MGD) 

Firm 
(MGD) 

Flocculation  Minimum 
detention time 
of 30 minutes 

259  192 1958
Train 
234

1958
Train 
178

230 173 298  149  250 168

Sedimentati
on2 

Surface 
overflow rate 
of 0.5 gpm/sf 
or less 

136  102 1930 
Train 
134 
 
1958 
Train 
140 

1930 
Train 
100 
 
1958 
Train 
105 

230 172 N/A  N/A  240 160

Filtration3  Filtration rate 
from 2 to 4 
gpm/sf 

289  276 1930 
Train 
363 
 
1958 
Train 
250

1930 
Train 
341 
 
1958 
Train 
237

250 238 400  400  269 246

Springwells only has flocculation in the 1958 Train.   

Lake Huron is operated in modified direct filtration mode; sedimentation basins are used as contact basins.  Water Works Park 
sedimentation basins have inclined plate settlers which reduce the overflow rate to 0.3 gpm/sf 

Filtration calculations assume one filter out for total capacity and two out for firm capacity.  Springwells 1958 Train will be rated at 6 
gpm/sf at the completion of the construction project; current calculation is based on 4 gpm/sf.  Water Works Park has deep bed filters 
with maximum filtration rate of 8 gpm/sf. 

 

The	Northeast	and	Springwells	WTPs	do	not	meet	most	of	the	recommended	design	criteria	of	the	Ten	
States	Standards.		For	both	plants,	sedimentation	is	the	limiting	process	which	ultimately	reduces	
treatment	capacity.		It	is	very	likely	that	there	is	some	solids	carry	over	to	the	filters	when	these	plants	
are	operated	closer	to	their	rated	capacity.		Many	of	the	projects	identified	in	the	Needs	Assessments	
for	Northeast	and	Springwells	were	intended	to	bring	them	into	compliance	with	the	recommended	
standards;	however,	many	of	those	projects	have	been	placed	on	hold	as	DWSD	evaluates	system	
demand,	capacity,	and	capabilities.		An	exception	has	been	the	filters	at	Springwells,	which	are	
currently	being	rehabilitated.		It	should	be	noted	that	treatment	effectiveness	has	not	been	
compromised	by	the	inability	of	these	plants	to	meet	Ten	States	Standards	recommended	design	
criteria,	as	both	plants	meet	Safe	Drinking	Water	Act	regulations	as	discussed	in	more	detail	in	the	
following	pages.			
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5.2  Partnership for Safe Water 

The	Partnership	for	Safe	Water	(PSW)	is	a	voluntary	national	program	for	water	suppliers	formed	and	
administered	by	representatives	of	the	American	Water	Works	Association	(AWWA),	the	American	
Water	Works	Association	Research	Foundation	(AWWARF),	the	United	States	Environmental	
Protection	Agency	(USEPA),	the	Association	of	Metropolitan	Water	Authorities	(AMWA),	the	National	
Association	of	Water	Companies	(NAWC),	and	the	Association	of	State	Drinking	Water	Administrators	
(ASDWA).		The	policies	and	procedures	of	the	partnership	were	developed	jointly	and	approved	by	
the	aforementioned	National	Partners.			

There	are	four	phases	of	participation	by	Water	Supply	Partners	in	the	PSW	Program.		Completion	of	
each	phase	indicates	increasingly	higher	levels	of	commitment	and	accomplishment.		The	phases	are:	

 Phase	I‐	Partner:		Signs	partnership	agreement	and	commits	to	completion	of	Phase	III.	

 Phase	II‐	Data	Collection	and	Analysis:		Collect	plant	turbidity	and	performance	for	the	previous	
year	using	the	PSW	Program	and	submits	it	to	national	AWWA.		This	data	is	the	baseline	on	
which	performance	improvements	will	be	measured.	

 Phase	III‐	Self‐assessment	and	Correction:		Completes	“Partnership	for	Safe	Water	Self‐
Assessment	Manual”	and	prepares	completion	report.	

 Phase	IV‐	Excellence	in	Water	Treatment‐	Water	Supply	Partner	has	achieved	the	highest	levels	
of	turbidity	performance.		Phase	IV	is	achieved	with	the	completion	of	application	and	onsite	
performance	assessment.			

The	primary	purpose	of	the	PSW	is	to	encourage	water	suppliers	to	assess	their	facilities,	treatment	
processes,	operating	and	maintenance	procedures,	and	management	practices	to	“identify	areas	that	
will	enhance	the	water	system’s	potential	to	prevent	entry	of	Cryptosporidium,	Giardia,	and	other	
microbial	contaminants	to	treated	water	and	to	voluntarily	implement	those	actions	that	are	
appropriate	for	the	system”.		DWSD	joined	the	PSW	in	February	1997	and	completed	assessments	for	
Lake	Huron	(1998),	Southwest	(1998),	and	Northeast	(1999)	WTPs.		Presently,	DWSD	no	longer	
participates	as	a	member	of	the	PSW	but	still	uses	the	Phase	II	and	Phase	III	processes	to	monitor	
performance.		Table	5‐3	provides	the	major	unit	process	evaluation	criteria	used	for	the	PSW	
assessments	at	DWSD	facilities.	

Table 5‐3:  Partnership for Safe Water Unit Process Evaluation Criteria

 
Flocculation 
 

Category/Type Detention Time 
Base 20 mins
Single Stage 30 mins @Temp <0.5oC

25 mins @Temp >0.5oC
Multiple Stage 30 mins @Temp <0.5oC

25 mins @Temp >0.5oC
Sedimentation 
 

Type Surface Overflow Rate 
Rectangular/Turbidity Mode 0.7 gpm/sf @ Basin Depth >14ft

0.5‐0.6 gpm/sf @ Basin Depth 10‐
12 ft

Filtration  Type Loading Rate 
Dual/Mixed Media 4.0 gpm/sf 
Deep Bed 6.0 gpm/sf 
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In	2004,	the	CWMP	team	summarized	the	results	of	the	PSW	Self‐Assessments	performed	at	
Northeast,	Southwest	and	Lake	Huron.		At	that	time	the	team	also	rated	the	Springwells	facility	based	
on	the	PSW	criteria	without	conducting	a	self‐assessment;	Water	Works	Park	was	not	included	in	the	
evaluation	because	it	was	being	commissioned.		However,	a	review	of	the	WWP	major	unit	process	
design	criteria	indicates	that	it	meets	the	PSW	major	unit	process	evaluation	criteria	at	peak	flow	of	
240	MGD.		A	comparison	of	the	design	criteria	for	the	other	facilities	with	the	PSW	criteria	shows	that	
there	are	processes	which	would	have	a	lower	rated	capacity	according	to	PSW	criteria.		The	analysis	
in	Table	5‐4	is	based	on	all	process	trains	in	service	and	extracted	from	the	Comprehensive	Water	
Master	Plan	Task	D	Water	Quality	Management	Plan	Report;	however	the	firm	capacity	values	were	
calculated	for	this	report.			

Table 5‐4:  Partnership for Safe Water Rated Capacity for DWSD WTP’s

Process 

Rated 
Capacity 

Northeast  Springwells1  Southwest  Lake Huron 
Water Works 
Park 

300 MGD 540 MGD 240 MGD 400 MGD  240 MGD
Partnership 
for Safe 
Water Criteria 

Total 
(MGD) 

Firm 
(MGD) 

Total
(MGD) 

Firm 
(MGD) 

Total
(MGD) 

Firm 
(MGD) 

Total 
(MGD) 

Firm 
(MGD) 

Total
(MGD) 

Firm 
(MGD) 

Flocculation  Minimum 
detention 
time of 20 
minutes 

384  288 1958
Train 
307 

1958
Train 
266 

320 259 439  223  394 252

Sedimentati
on2 

Surface 
overflow rate 
of 0.7 gpm/sf 
or 0.3 gpm/sf 
for basins 
with inclined 
plate settlers 

191  143 398 287 268 200 N/A  N/A  240 160

Filtration3  Filtration rate 
from 2 to 4 
gpm/sf; 6 
gpm/sf for 
deep bed 

289  276 5494 578 220 226 400  400  269 246

Springwells only has flocculation in the 1958 Train.   

Lake Huron is operated in modified direct filtration mode; sedimentation basins are used as contact basins.  Water Works Park 
sedimentation basins have inclined plate settlers which reduce the overflow rate to 0.3 gpm/sf 

Filtration calculations assume one filter out for total capacity and two out for firm capacity.  Springwells 1958 Train will be rated at 6 
gpm/sf at the completion of the construction project; current calculation is based on 4 gpm/sf.  Water Works Park has deep bed filters 
with maximum filtration rate of 8 gpm/sf. 

Previous CWMP used a value of 3.5 gpm/sf for all filters at Springwells. 

	
A	review	of	Table	5‐4	shows	that	Northeast	and	Springwells	do	not	meet	PSW	criteria.		For	instance	
at	Northeast,	the	sedimentation	basins	only	meet	the	PSW	criteria	of	0.7	gpm/sf	at	191	MGD,	which	is	
only	two‐thirds	of	its	rated	capacity.		Likewise	at	Springwells	the	sedimentation	basins	are	also	the	
limiting	process;	based	on	PSW	criteria	the	capacity	is	80%	of	the	rated	capacity.		As	noted	in	the	
Needs	Assessment	discussion	previously,	the	projects	identified	at	Northeast	and	Springwells	would	
address	these	potential	capacity	limiting	issues	when	designed	and	constructed,	but	the	projects	have	
not	been	completed.			
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5.3  Plant Capacity Rating 

Ten	State	Standards	and	Partnership	for	Safe	Water	are	recommended	guidelines	for	the	design	and	
performance	of	water	treatment	facilities.		In	the	previous	section,	each	unit	process	at	the	plant	was	
evaluated	to	determine	if	it	met	the	guidance	criteria.		The	MDEQ	rated	capacity	of	each	plant	(Table	
3‐1)	was	previously	established	and	closely	follows	Ten	States	Standards	guidelines.		Table	5‐5	below	
combines	the	data	presented	for	the	firm	treatment	capacity	by	unit	process	presented	in	the	
discussion	on	the	TSS	and	PSW	criteria.		The	following	evaluation	allows	determination	of	which	
process	at	the	plant	limits	its	rated	treatment	capacity.		For	the	analysis,	the	firm	capacity	of	each	
process	was	evaluated	(largest	unit	out	of	service)	in	accordance	with	MDEQ	criteria.	

Table 5‐5:  Firm Unit Process Capacity Ratings of Existing DWSD Water Treatment Plants 

Unit Process 

Northeast 
(MGD) 

Springwells 
(MGD)1 

Southwest 
(MGD) 

Lake Huron 
(MGD)2 

Water 
Works Park 
(MGD)3 

Totals 

TSS  PSW  TSS  PSW TSS PSW TSS PSW TSS  PSW 
Flocculation  192  288  178  266 173 259 149 223 168  252 
Sedimentation  102  143  205  287 172 241 N/A N/A 240  240 
Filtration  289  289  719  719 238 238 400 400 246  246 
Process 
Limiting 
Capacity 

102  143  178  266  172  238  149  223  168  240 
TSS
769 

PSW
1,110 

Plant Rated 
Capacity 

300  540  240  400  240  1,720 

Max Day Flow  270  390  160 280 140  1,240
Springwells flocculation capacity is calculated for the 1958 Train only; the 1930 train does not have flocculation.  
Sedimentation and filtration include both the 1930 and 1958 Trains.  The 1930 Train filters are rated at 3.5 gpm/sf and the 
1958 train is rated at 6 gpm/sf. 
Lake Huron’s sedimentation basins are operated as contact basins and TSS/PSW guidelines for loading rates are not 
applicable.   
Water Works Parks filters are rated at 8 gpm/sf as approved by MDEQ. 

 

	
Based	on	the	table	above,	the	total	capacity	of	DWSD	water	treatment	facilities	with	respect	to	
compliance	with	Ten	States	Standards	is	769	MGD,	the	less	conservative	Partnership	for	Safe	Water	
guidelines	provides	a	total	capacity	of	1,110	MGD,	and	the	total	rated	capacity	of	the	facilities	is	1,720	
MGD.		As	shown	in	the	table,	the	maximum	day	flow	at	each	facility	has	been	less	than	its	rated	
capacity	based	on	data	from	January	2005	through	July	of	2013.		The	maximum	day	flow	at	each	
facility	did	not	occur	on	the	same	day	in	the	evaluation	period.			

5.4  Safe Drinking Water Act Regulations 

The	Safe	Drinking	Water	Act	is	comprised	of	several	enforceable	regulations	designed	to	protect	
public	health.		Detailed	descriptions	of	each	of	the	following	key	regulations	can	be	found	in	
Attachment	A	of	this	memo:	

 Surface	Water	Treatment	Rule	(SWTR)	

 Enhanced	Surface	Water	treatment	Rule	(ESWTR)	

 Interim	Enhanced	Surface	Water	Treatment	Rule	(IESWTR)	
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 Long	Term	1	Enhanced	Surface	Water	Treatment	Rule	(LT1	ESWTR)	

 Long	Term	2	Enhanced	Surface	Water	Treatment	Rule	(LT2	ESWTR)	

 Stage	1	Disinfectants/Disinfection	By‐Products	Rule	(D/DBPR)	

 Stage	2	Disinfectants/Disinfection	By‐Products	Rule	(D/DBPR)	

 Total	Coliform	Rule	

 Filter	Backwash	Recycle	Rule	

 Ground	Water	Rule	

 Radionuclides	

 Lead	and	Copper	Rule	

 Volatile	Organic,	Synthetic	Organic,	and	Inorganic	Chemicals	Rule	

A	review	of	the	2004	Comprehensive	Water	Master	Plan	recommendations	regarding	DWSD’s	ability	
to	comply	with	the	current	SDWA	regulations	and	those	in	process	of	being	promulgated	are	shown	in	
Table	5‐6.			

Table 5‐6:  Safe Drinking Water Act Rules and DWSD Compliance Status

SDWA Rule  CWMP Recommendations 
Current DWSD  
Compliance Status 

Interim Enhanced 
SWTR 

Improve particle removal to be achieved by PSW 
efforts and improvements to coagulation, 
flocculation, settling and filtration facilities 

Complies ‐ DWSD has 
improved process trains at 
some but not all facilities.  
There have been no 
instances of violation of the 
IESWTR 

Long Term 1 and 2 
ESWTR 

If higher levels of  Cryptosporidium are detected in 
the source waters:  Continue enhanced filtration 
operations to achieve 0.1 NTU level; install UV 
disinfection technology in all plants for 
Cryptosporidium inactivation (plus ozone for T&O 
control); advance to Phase IV of PSW.

Complies ‐ DWSD has not 
had to implement additional 
methods for inactivation of 
Cryptosporidium as source 
water levels have remained 
low or non‐detect 

Filter Backwash Rule  Treatment of filter backwash wastewater prior to 
recycle or discharge to the DWSD Sewer 

Complies ‐ Lake Huron, 
Water Works Park and 
Southwest treat filter waste 
backwash water.  Recycle 
occurs at WWP and SW and 
LH discharges to surface 
water.  SP and NE discharge 
to the sewer. 

Stage 1 D/DBP Rule  Current and future bromate regulations may impact 
use of ozone 

Complies ‐ Ozone is only 
used at WWP.  Bromate 
regulations have not changed 
since the 2004 plan  

Stage 2 D/DBP Rule  Implement compliance monitoring and control 
DBP’s in the distribution system

Complies ‐ monitoring began 
April 1, 2012.   
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While	DWSD	is	currently	compliant	with	LT2ESWTR,	a	second	round	of	source	water	
Cryptosporidium	monitoring	will	be	required	by	April	1,	2015.		The	EPA	will	be	changing	the	method	
of	detection	for	Cryptosporidium.		So	even	though	DWSD	did	not	detect	Cryptosporidium	in	the	first	
round,	it	does	not	mean	it	will	be	non‐detect	in	the	second	round.		Depending	on	the	level	of	
Cryptosporidium	detected	in	the	second	round,	DWSD	could	be	required	to	provide	ozone	and	UV	
disinfection	systems	to	achieve	compliance.		A	more	detailed	analysis	of	the	SDWA	and	future	
regulations	is	presented	in	a	separate	Technical	Memorandum.	

5.5  Current Water Production and Demand 

A	review	of	DWSD’s	monthly	operating	data	from	July	2005	through	July	2013	shows	that	overall	
demand	has	trended	downward	(See	Figures	1	through	4	which	follow).		Demand	for	water	has	
decreased	for	a	variety	of	reasons,	with	the	primary	factor	being	population	loss	in	Southeast	
Michigan,	both	residential	and	industrial.		However,	as	recently	as	July	2011,	a	maximum	day	flow	of	
1.04	billion	gallons	of	water	occurred.		The	average	flow	for	the	system	over	the	last	eight	years	has	
been	620	MGD,	which	is	a	little	more	than	a	third	of	the	systems	total	treatment	capacity.		As	shown	
on	the	graphs	on	the	following	pages,	Springwells	produces	the	most	water,	followed	by	Lake	Huron,	
Northeast,	Water	Works	Park	and	Southwest.		Table	5‐7	provides	the	average	and	maximum	day	
flows	for	each	WTP	based	on	data	from	July	2005	through	July	of	2013	as	well	as	rated,	maximum,	and	
firm	pumping	capacity.			

Table 5‐7:  Average and Maximum Day WTP Flows (2005 – 2013)

Production (MGD)  Northeast  Springwells  Southwest 
Lake 
Huron 

Water 
Works 
Park 

System 
Wide 

Average day  140 220 84 160  100  620
Maximum day  270 390 160 280  140  1,040
Rated Capacity  300 540 240 400  240  1,720
Firm 
Pumping 
Capacity 

400  260  
(Intermediate 
Pressure 
District) 
 
450 
 (High 
Pressure 
District) 

310 420 560
 

2,360 
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Tetra	Tech	staff	interviewed	DWSD	Operations	and	Maintenance	staff	at	each	facility	and	was	briefed	
on	how	each	process	currently	performs	and	the	needs	at	each	facility		to	remain	operable	and	
reliable.		A	general	plant	and	unit	process	questionnaire	was	provided	to	each	plant	manager	in	
advance	of	these	meetings.		The	questionnaires	and	DWSD	responses	are	provided	in	Attachment	A.		
Plant	managers	were	asked	to	identify	short	term	(next	5	years)	and	long	term	(next	20	years)	
improvements	necessary	to	keep	the	plant	operable.		Their	recommendations	are	described	below.		
There	is	also	a	general	need	for	painting	of	most	of	the	equipment,	crack	repair	for	many	structures,	
architectural	improvements	such	as	windows	and	lighting,	as	well	as	heating,	ventilation,	and	air	
conditioning	upgrades.		The	detailed	memo	for	each	site	visit	is	included	in	Attachment	B.		A	brief	
discussion	of	the	team’s	findings	for	each	facility	is	provided	below	along	with	a	table	of	the	proposed	
improvements	and	the	cost	of	these	improvements.		It	should	be	noted	that	the	improvement	projects	
suggested	for	each	plant	represent	the	opinion	of	the	plant	staff;	Tetra	Tech	did	not	perform	
independent	assessments.		Some	of	the	projects	suggested	by	plant	staff	are	operations	and	
maintenance	based	projects	and	should	not	be	considered	as	“capital	improvements”.		The	cost	
estimates	are	based	on	the	previous	needs	assessments,	projects	that	were	completed	with	similar	
scope	from	the	CIP,	or	vendor	quotes	where	applicable.		Based	on	the	year	in	which	the	original	cost	
was	estimated,	the	Engineering	News	Record	Construction	Cost	Index	was	applied	to	present	the	cost	
in	2013	dollars.			

6.0  Northeast 
Of	all	the	facilities	assessed,	Northeast	requires	the	most	capital	investment	to	bring	it	into	a	reliable	
operating	state	based	on	discussions	with	plant	staff	and	the	visual	inspection	of	the	facilities.		
Because	of	the	age	of	the	equipment,	DWSD	maintenance	personnel	often	have	to	fabricate	
replacement	parts	because	manufacturer	parts	are	no	longer	available.		While	Northeast	is	currently	
able	to	meet	DWSD	water	quality	goals	and	SDWA	regulations,	its	ability	to	meet	these	goals	in	the	
future	is	questionable	without	rehabilitation	and	upgrades	of	the	plant.		The	plant	did	not	identify	any	
long	term	projects	and	indicated	that	all	of	the	improvements	need	to	occur	in	the	next	five	years	as	
shown	in	Table	6‐1.			

Table 6‐1:  Northeast WTP Proposed Improvements 

Project Description  Priority
Upgrade plant instrument air, include new piping 5 years

Provide new dehumidification/ventilation system in 
the filter, wash water and high lift buildings 

5 years 

Replace Steam Generation System, including piping  5 years

Provide new online chlorine analyzers  5 years

Replace suction lines for all sample pumps 5 years

Upgrade alum feed injector/ejector system with 
magmeters, audible alarms when feed interrupted, 
and particle counters for raw, settled, filtered water 
samples 

5 years 

Upgrade/replace phosphoric acid feed system day 
5 years
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Table 6‐1:  Northeast WTP Proposed Improvements 

Project Description  Priority
tank  

Upgrade filters:  media, local panels, controls, 
gauges, flow meters, surface wash system etc.  
Audible alarms for filter turbidity monitoring 
software 

 

5 years 

Repair/upgrade Rodney Hunt actuators/operators 
on low and high lift pump discharge valves 

 

5 years 

Replace/upgrade rapid mix and flocculation systems

 
5 years 

Upgrade electrical systems   5 years

Upgrade Instrumentation and controls  5 years

Upgrade entire laboratory facility  5 years

	

7.0  Springwells 
Springwells	has	the	largest	treatment	capacity	of	all	DWSD	facilities	and	produces	the	most	water.		A	
project	to	provide	major	improvements	to	the	filters	is	currently	under	construction.		Due	to	the	
construction,	the	current	treatment	capacity	of	the	plant	is	limited	to	350	MGD.		Many	of	the	projects	
identified	for	Springwells	are	necessary	for	continued,	reliable	operation	of	the	plant.		All	of	the	
equipment	at	Springwells	has	to	be	controlled	manually	and	can	only	be	monitored	from	the	Ovation	
system.		Similar	to	Northeast,	due	to	the	age	of	the	equipment,	replacement	parts	are	no	longer	
available	making	it	difficult	to	repair	broken	equipment.		Proposed	improvements	recommended	by	
plant	staff	for	the	Springwells	WTP	are	shown	in	Table	7‐1.	

Table 7‐1:  Springwells WTP Proposed Improvements

Project Description  Priority
Replace Low Lift and High Lift Pumps   5 Years

Upgrade Control System to automate plant 
operations 

5 Years

Upgrade entire electrical system   5 Years

Replace Rail guides at the North Gate house at the 
1930 plant  

5 Years

Replace steam, condensate return, and  5 Years
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Table 7‐1:  Springwells WTP Proposed Improvements

Project Description  Priority
instrument/service air piping  

Replace beams and cranes in the North gate house 
(Basins 1 and 2) 

5 Years

Replace yard piping and valves  5 Years

Replace all sample pumps and piping/tubing 5 Years

Modify/Upgrade 1930 Plant Pretreatment  20 Years

Replace/Renovate High Lift Header   20 years

	

8.0  Southwest 
The	Southwest	WTP	is	in	fairly	good	condition,	but	a	variety	of	improvements	are	necessary	to	keep	
the	plant	operational.		Of	the	improvements	recommended	by	plant	staff,	the	most	critical	appear	to	
be	replacement	of	the	flocculation	equipment	and	upgrades	to	the	filters.		Proposed	improvements	
recommended	by	plant	staff	for	the	Southwest	WTP	are	shown	in	the	Table	8‐1.	

Table 8‐1:  Southwest WTP Proposed Improvements 

Project Description  Priority
Upgrade of the filters, including wash water transfer 
pump controls  

5 Years

Upgrade the phosphoric acid feed system and the 
chlorination system 

5 Years

Upgrade flocculator equipment   5 Years

Install deaerator tank  5 Years

Rehabilitate or replace the hydraulic oil system for 
the high lift 

5 Years

Upgrade cabinets and hoods in laboratory 5 Years

Accumulate lead free fittings, fixtures, and valves 
per PL 111‐380 , 

20 Years

Provide new steam generators  20 Years

Replace steam unit heaters  20 Years

Upgrade Low Lift, High Lift, Wash Water and 
Transfer Pump Stations 

20 Years
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9.0  Lake Huron 
Lake	Huron	underwent	its	last	series	of	major	capital	improvements	in	the	late	90’s	and	early	2000’s.		
The	plant	is	in	good	condition	but	still	requires	some	upgrades	and	rehabilitation	of	equipment	to	
remain	reliable	and	produce	high	quality	water.		Of	the	improvements	listed	below,	one	of	the	most	
critical	based	on	visual	observation	is	the	dredging	of	the	lagoons	and	the	structural	reinforcement	of	
the	retention	basin	and	wash	water	clarifier.		The	proposed	improvements	identified	by	Lake	Huron	
staff	are	provided	in	Table	9‐1.	

Table 9‐1:  Lake Huron WTP Proposed Improvements

Project Description  Priority
Refurbish Low Lift and High Lift Pumps motor 
exciters 

5 Years

Replace Low Lift Pump No.  1 VFD  5 Years

Replace hot water heating boilers, chillers, and 
provide new dehumidification systems 

5 Years

Rehabilitate drainage system for outside of long 
passageway and improve drainage system for high 
lift pump floor 

5 Years

Rehabilitate retention basin and clarifiers 5 Years

Rehabilitate/replace low and high lift flow 
measurement devices 

5 Years

Replace hydropneumatic tanks  5 Years

Replace all filter controls including limit switches  5 Years

Replace North Wash water Rate control valve in 
filter gallery area 

5 Years

Replace 13.8 kV switchgear and upgrade/replace 
fence around the transformers 

5 Years

Dredge  Lagoons 1 through 4  5 Years

Upgrade/rehabilitate decant pumps and pit 5 Years

Refurbish/upgrade the filters  20 Years

Replace/Renovate high lift header  20 Years

Replace all sludge pumps in the wash water 
treatment facility 

20 Years
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10.0  Water Works Park 
Water	Works	Park	is	the	newest	of	the	five	water	treatment	plants.		Even	though	most	of	the	
equipment	and	systems	were	installed	about	ten	years	ago,	some	equipment	is	near	the	end	of	its	
useful	life.		The	high	lift	pumps	were	only	refurbished	during	the	reconstruction	of	WWP	and	are	due	
for	replacement	in	the	long	term.		Proposed	improvements	recommended	by	plant	staff	to	keep	WWP	
operating	reliably	are	provided	in	Table	10‐1.			

Table 10‐1:  Water Works Park WTP Proposed Improvements

Project Description  Priority
Replace flocculator motors  5 Years

Upgrades to the DCS/Ovation control system 
(equipment/hardware/software 

5 Years

Replace chlorinators and evaporators  5 Years

Provide new chemical feed pumps for all chemical 
systems 

5 Years

Provide controllers and torque analyzers on 
screening equipment 

5 Years

Replace steam generators  5 Years

Upgrade/replace ozone system nitrogen feed 
compressors 

5 Years

Repair cracks throughout the facility  5 Years

Provide new gas unit heaters throughout the plant 5 Years

Provide new trolley/hoist in the chlorine room 5 Years

Replace uninterruptible power supply systems (UPS) 5 Years

Replace HVAC system at the administration building 5 Years

Replace 14 of 28 chains on sedimentation basin 5 Years

Replace turbidimeters and particle counters 5 Years

Repair the venturi meters  5 Years

Provide new gates, cranes on the A and B shaft 5 Years

Replace ozone generator  20 Years

Provide new VFD’s for the low lift pumps, wash 
water pumps and flocculators 

20 Years

Replace all Rotork actuators on all equipment 20 Years
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Table 10‐1:  Water Works Park WTP Proposed Improvements

Project Description  Priority
Replace all process feed pumps (sludge, centrifuge, 
eq, etc.) at Residuals Facility 

20 Years

Replace all high lift pumps and motors  20 Years

Automate the screen house and high lift pump 
station equipment 

20 Years

Upgrade/replace yard piping  20 Years

	

In	addition	to	capital	costs,	each	plant	has	operational	costs	associated	with	daily	operations	and	
maintenance.		As	part	of	the	site	assessment	process,	the	plants	identified	each	of	the	costs	shown	in	
Table	10‐2.		The	total	annual	operating	cost	for	these	facilities	is	$51,213,463.			

Table 10‐2:  Operational Costs for DWSD Water Treatment Plants

Annual Cost Category Northeast Lake Huron Southwest Springwells  Water 
Works Park 

Employee Wages and 
Salaries (Base)1 

$1,299,353 $924,576 $846,800 $1,782,253  $1,774,786

Contract Employees  $0  $416,000 $0 $0 $0 

Employee Benefits 
(87.69% of Pay) 

$1,139,403 $810,761 $742,559 $1,562,858  $1,556,310

Overtime Cost (15% of  
Pay Plus Fringes) 

$365,813 $260,301 $238,404 $501,767  $499,664

Electricity  $4,200,000 $8,268,978 $2,038,070 $6,200,000  $2,707,160

Natural Gas  $90,350  $213,371 $141,790 $300,000  $341,402

Water  $0  $39,026 $0 $0 $0 

Chemicals  $1,573,060 $1,456,383 $1,010,000 $2,343,720  $1,767,047

Maintenance 
(Equipment/Facilities) 

$300,000 $325,000 $250,000 $376,500  $145,000

Residuals Handling Cost2  $700,000 $200,000 $450,000 $700,000  $355,000

Total Per Plant  $9,667,979 $12,914,395 $5,717,623 $13,767,097  $9,146,369

Total for All Water Plants  $51,213,463

1‐Water Works Park wages include Water Quality Division Staff 

2‐Residuals Cost and Northeast and Springwells assumed equal as both are manual processes.  Lake Huron does not 
include lagoons dredging or landfill disposal costs.  Southwest and Water Works Park have residuals handling facilities 
and cost shown include landfill, electrical, and chemicals. 
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11.0  Conclusion 
A	review	of	water	production	and	lab	data	indicates	that	DWSD	is	currently	meeting	or	exceeding	its	
water	quality	goals	and	Safe	Drinking	Water	Act	requirements	at	the	water	treatment	plants.		Even	
though	each	plant	is	capable	of	meeting	the	permitted	requirements	at	current	demands,	these	plants	
may	not	be	able	to	perform	reliably	at	their	maximum	rated	capacities	for	a	sustained	period.		With	
respect	to	system	demand	and	capacity	requirements,	a	review	of	the	data	shows	that	the	system	
produces	approximately	700	MGD	for	average	flows	and	up	to	a	billion	gallons	per	day	to	meet	
maximum	day	demands.		Tables	11‐1	to	11‐5	show	a	compilation	of	needs	for	each	of	DWSD’s	water	
treatment	plants	over	the	next	20	years.		Chapter	6	of	the	report	describes	the	use	of	these	cost	
estimates	in	the	life	cycle	evaluation	of	system‐wide	treatment	plant	capacity	requirements.	
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