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Agenda

* BWL's water supply system
* Project overview

* Site condition assessment
* Data review

* Matrix tool development

* 5-Year Maintenance Plan

* Questions
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BWVL's Water Supply System

 Raw water from wells is pumped to John F Dye and
Wise Rd WCP’s

 BWL has ~ 124 groundwater wells

 BWL operates ~ 89 water supply wells that produce
an average of 20 MGD

* 60 + wells currently not operational
* 86% of wells are 50 years old
* 95% of wells are 40 years old

* Wells are approx. 400 ft deep and completed within
the Saginaw Formation.
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Project Drivers

* Aging infrastructure

* Time and expense required
to maintain existing facilities e e ] |

* Data and analysis needed to
make informed decisions to

DYE WCP

* Constructed in 1938
plan ahead 20 MED
WISE ROAD WCP * Primary plant
* Constructed in 1966
* 10 MGD
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Project components

* Phase 1 — WCP Condition Assessment
* Phase 2 — Gap Analysis

* Phase 3 — Cost of Continued Operation
* Phase 4 — Risk Register Development

* Phase 5 — Alternatives Development
and Analysis

* Phase 5 Amend 1 — Wellfield CA Program
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Site Condition Assessment
* Visually inspect each well

*  Work with BWL staff to capture O&M
information from each well

Assimilate Existing Information

* Review local area hydrogeological
information, reports, and historical data

* Review historical water quality data in wells
 Environmental database searches

Develop Scoring Matrix Tool

Develop a 5-Year plan to help increase
the capacity of well system
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Site condition assessment

e Visited 112 wells in 8 business days

e Gathered O&M information from BWL staff

* Looked at electrical components, logbooks,

repair history, casing condition, etc.

* Observed site accessibility and parcel

information

* Looked at areas for possible offsetting and

redrilling
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Field Surveys
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ArcGIS®

Survey123

]

Signing in to ArcGIS Enterprise (https://
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vdrogeology of the Project Area
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Groundwater Quality

1980

42.8°N

42.7°N

426°N

42.5°N

aQ.4°N

m—

90 100 110 120
Concentration of Chloride (mg/L) in Ingham County

50 60 70 80

1986/87 Survey 2015/20 Survey
pH 7.15 7.40
Alkalinity 288 325
Hardness 304 329
Calcium 81.6 85.6
Magnesium 23.7 26.2
Iron 1.12 1.11
Conductivity 654 798
Sodium 27.4 42.2
Chloride 10.2 > 33.3
Boron 0.51 0.63
Sulfate 49.0 51.1
Arsenic 0.005 0.003
Nitrate 0.12 0.12
Fluoride 0.46 0.44
Potassium 3.78 2.95
Silica 8.50 12.44
Temperature 11.7°C 11.9°C
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BWVL's Water Quality
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BWL WELLFIELD HEALTH APPLICATION
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GD by Status for Dye

Wake izn Top

WNTERZED 0.7
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watian Tup

Y7\ g Ortoric MR, Esri Conada, Esri, HERE, Garrmin, USGS, NGA, EPA USD

MGD for Wells ON

MGD for Wells Out of Service

MGD for Wells OFF

Hardness levels from 1939 -2022 provided
by BWL

| attention

Laga Park

. $172,348

Current Valve

Configuration
ACTIVE_CONFIG LOUISA CLOSED

a5t edited user gMV@BWL-

lsst_edited_date 10/25/2021, 11:33
AM

12

As recorded in

Total Operating Cost

Last updiate: s fer secanch

Total MGD

46.34

81 Available Wells

19.63 26.71 21.12
SNl LD e nas

BWL’s Power Bl Platform for data collection
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Well Age

e Approx. 86% of wells are greater than 50 yrs old
e Approx. 95% of wells are greater than 40 yrs old
e Factors that contribute to the service life of a
well include:
* Prolonged intervals between well rehabilitations.
* Elevated chloride levels in the groundwater.
* The presence of iron bacteria.

* Cumulative effects of well cleaning agents on
well casings.

* Possible mineralization and clogging

* Decline in specific capacity that can no longer
be corrected through well rehabilitation.

* Age of well seals.
e BWL wells could be estimated at 50-60 yrs life cycle

25%

20%

15%

Percent of Total

10%

5%

0%

7
5%

<40 Years
old

13
8%

41 to 50
Years Old

Well Age - All 155 Wells

35

34
23%

22%

28
26 18%
17%

51 to 60- 61to 70 71to80 >80 Years
Years Old  YearsOld  Years Old Old

<
< >

88 wells or 57% > 60 years old

9
6%
3
2%

No Install  Future Well
Date
Identified
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Additional Data Review

* Current, original and rated capacities of each well

* Pumpage over time

* Water treatment costs

* Risk attributed to nearby contamination sources
* |nstitutional issues/problems, floodplain concern
* Routing of well discharge transmission mains

* Real estate limits (i.e., is the site conducive to an
offset well if needed)

e BWL's WellStat Field Collection Data

MI-ACE 2023
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Scoring Matrix

e 3 primary categories for
each well that were scored

* Parcel Availability
e Environmental Risk
* Water Treatment Costs
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Parcel Availability

Parcel Availability
No Offset = = Offset

[ 3 2 [+

Parcel Availability Scoring Factors

Parcel Score
Room to offset and redrill within parcel. Minimum of 200 feet to offset 1
Variance required. 100-200 feet available to offset within parcel 2
MNo room to offset and redrill within parcel, but adjacent property

available to acquire 3
Mo room to offset and no nearby parcel available 4

MNote — a score of 4 resulted in a “fatal flaw™ to offset and redrill.
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Environmental Risk/Contamination

Environmental Risk

Higher *Lower

a I 3 I 2 [ 1 |
No sources of contamination noted.
A contamination source is in the area but is unlikely to impact water quality. A
file review is needed to confirm the nature of the contamination.
A contamination source is in the area could possibly impact water quality. A
detailed file review is needed to confirm the nature of the contamination.
A contamination source is in the area and is likely to impact water quality, A
detailed file review is needed to rule out contamination risks.
A known contamination source is situated in the vicinity of the well and is very

2
3
4
_ likely to impact groundwater guality.

Note — a score of a 5 resulted in a “fatal flaw” to offset and redrill.
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Water Treatment Costs

Water Treatment Cost

_ 4 3 2 —
>51,300 51,000 to 51,300 5800 to 51,000 5600 to 5800 5300 to 5600

m
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Well Scoring Summary

Well Scoring Summary by Category

Percent of Total

) . 70% M Parcel Availability
. Total Score (Parcel * Contamination * Treatment Cost) 22
30% 27% 59% 85 M Contamination
%
60% 55%
25% M Treatment Cost
50%
20% 7 g
7% ’ = 40%
5% %5
15% ] 307
12% 3 30% 25?
10% L
7% 8 20% 17 19 16% 17% 17% 5*y 18
54 0 6
5% 111y 12% 12A) 10‘V 12%
0%
3to4 5to 10 11to 20 21 to 60 FatalFlaw 0%

Score

Score

e Approximately 60% of the wells are located on properties large enough to offset and redrill

e Approximately 60% of the wells were scored such that there are no known sources of contamination noted.
e Approximately 61% of the wells within the matrix had a total multiplied score less than 10.

e Approximately 27% of the wells within the matrix had a fatal flaw to offset/redrill.
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5-Year Maintenance Plan
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Rehabilitation Categories

Old Wells; Need to Maintain; Further Testing
Young Well; Rehab

Quickly Return to Service

Best Scores

Good Scores

Moderate Scores

Fair Scores

Poor Scores

W e N O U R WDNPE

Least Favorable
10. Fatal Flaw

Well Count by Rehab Category
45 42
40 36 68 wells ranked lowest
35 < >
©n
3 30
?_ 25
s}
2 20
3 15
o
10
S .
0
Table 2- Table 00 TabIe 2- Table 2-2 Table 2-3 Table 2-4 Table 2-5 Table 2-6 Table 2-7 Table 2-8 Table 2-9
00-0ld 00 - Not 01- 02 - 03 - Best 04 - Good 05 - 06 - Fair 07 - Poor 08 - Least 09 - Fatal
Wells; inReport Young  Quickly Scores = Scores Moderate Scores = Scores Favorable Flaw
Need to Well; Return to Scores
Maintain; Rehab  Service
Further
Testing
Report Table Number and Rehab Category
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&0-10 Yaarl 01 - Young Well; fehab InService  Pump en 41 050 og0 ba| § 504 - 5 100k
&0-12 Yearl 1 - Young Wall; Rehab InService Pump an 36 065 055 41 $50%- 5 100k
F0-06 Yearl Rehob 01 = Young Well; Rehob InService Fump an 45 050 060 puo 350k - § 100K
70-07 Yearl Rehab 01 - Young Well, Bshab InServies  Pump an 45 050 050 §.0 $ 50k - § 100K
7008 Year] Relab 01 - Young Well; fRehab nService  Pump an 41 050 040 -pa 1 353| 1B|__;§43ﬁ|n $ 50k - § 100k
1007 Yaor] Offset and Reddll 03 - Best Scores InService pump an 78 029 Q.50 -l}.?! | '_l IFP| 16 ',._ﬁn m..'i 5 200k - § 400k
20-02 Year] Offser ond Radrill 03 - Bast Scores InService  Pump en 78 000 o040 a1 § B B aws| 130305 [E8.4] 5 200k - § 400k
P0-02 Year] Of=et ond RBedrill 03 - Best Scores Infarvice Pump cn 28 000 oz 3l Y A1 | 14 2] 5 200k - 3 400k
75-04 Year? Rehab Qb - Falr Scores Test Well  Test hole 36 000 0.00 (.0 Q hll k 0.0] 5 100k - 5 185k
75-07 YearZ Rehak 01 - Young Wall; Rehab InService  Fump en 10 000 000 40 (2 0] 343 3 Faaf] 42| 3 50k- 5100k
20-00 Year? Rehab a1 - Young Well; Fehab InService  Pump off 41 050 040 b1 B4 468 14430 ETD.3] § 504 - § 100k
80-11 Year2 Rehab Q1 - Young Well; Rehab inService  Pump off 27 084 oso fl4 1 ] 3a0| 130 3o Eler| § 50k § 100k
8301 Year? Rehab 01 - Young Well; Rehob InService  Pump off 42 050 040 40 |1 Bl s27| 13D s EI?] $S0K-BI00K | o ooy
£4.03 Year? Rehab 01 - Young Well; Rehob FurtherEwalRe Mo dota 26 000 0.00 40 |1 $ 50k - § 100K
$0-05 Year2 Rehab 01 - Yaung Wall; Rehab InSerdee  Qut of Service 35 000 040 o 2 NEICIRE Eﬂé-.o §50k- 5 100K
02-02 Year? Offser and Redrill 03 - Best Scores InService . Pump cn 66 050 030 4.2 1 Il 316] 158307 H 5.4] S 200 - § 400k
F5.36 Ymar? Offset and Redrill 03 - Best Scores InService  Fump an 63 o0sa o040 42 |1 I I 3ea| 160321 Fib.1] s 2006 - 3 200k
5004 Year? Offset and Redrill 03 - Best Seores InService  Pump o 57 o000 056 s | $ 200k - § 400k
8001 Yoard Rehab 04 - Good Scores InService  Pump off 3 a5 050 040 §.0 12 B 3 &) § 100k - $ 185k
4£5-D1 Yeard Rehab 04 - Good Seores InService  Pump aff 49 o0s0 oso o 02 | ] r_'lsazl 15 LA l:ls.s 5 100k - § 185k
45.0B Yeard Rehab 04 - Good Scores InService  Pump an so0 o050 o465 o Ba i B OB [ lsae| 7 DEdE EEED ) 5 100k - % 185k
80.05 Yeard Rehab 04 - Good Seares inService  Pump off 51 050 0.60 b B Els21] 14E44: B 5 100k -5 185k
46509 Yeard Rehab 06 - Falr Scores InService  Pump off 51 050 050 b0 U @ B8 ooz | 120537 F 5.1] 5 100k- 3 185Kk PP REy:
80-09 Yoord Rehab 04 - Good Seares inService  Pump off 52 050 040 poa f2 Er [ 455 130 4)30]74] 8 100k - § 185k ’ ’
B0-0B Yeard Offset and Redrill 04 - Good Scores InService  Pump an 53 o0s0 070 pel B I lss57| 1sPEga k4] § 200k - $ 400k
85-02 Yeard Offset and Redrill 02 - Guickly Return to Service  InSeivice  ouf of service sa 230 o040 RE] :I 333 &[0 336 0.0 5 200k - $ 400k
B5.03 YearZ Offset and Redrill 02 - Quickly Return to Servies  InService et of sarvice sg 173 062 fl |1 321 65324 00| 5 200k - 3 400k
8501 Yeard Offset and Recrill 02 - Gruickly Return to Service  InService guf of service 58 101 040 @k |1 1 309 BC 308 0.0] 5 200k - § 400k
7003 Yeard Rehab 05 - Moderate Scores InService  Pump off 53 050 0.80 B3 B3 h E Ta| 14 E_E @24 1] 3.8] 5 100k - S 185k
45.04 Yeard Rehab 04 - Good Seares InSarvice  Pump aff 54 0500 060 pa J2 P 1542| 1aFago L F.«] 5 100k - 3 185Kk
45-05 Yeard Rehab 05 - Modarate Scores InSarvce  Pump off 54 050 040 b i3 [ 7| Blsap| 1 'z $ 100k - § 185k
&0-02 Years Rehab Q0 - Mot in Repart InSarvice Fump an 55 050 050 §.0 |1 § 100k - § 185k
50-24 Yeard Rehab 04 . Good Scares inService  Pump on 56 058 060 po 02 S100k-3 185k . o0 oo,
£5-03 Yeard Rehab 04 - Good Scores InServiee  Pump off s& 050 0.65 Pa J2 S 100k - 185k ’ '
7502 Yeard Rebob 04 - Good Scores InService Pump aff 54 043 050 pa J2 § 100k - § 185k
65-02 Yeord Offset and Redrlll 03 - Best Scores InService  Pump en 56 050 055 o |1 Ejsazl 130482 EB? 3 200k - § 400K
90-07 Yaorsd Offset and Raclrill 03 - Bast Scores InSarvice  Pump en 56 000 1oof@o | [ 348| 17 348 BHG) S 200k - § 200k
24-01 Yeard Offset and Badrll 03 - Best Scores Manitoring  Test hols 55 000 000 d0 I3 | 1 434 00 § 200k - $ 400k
55-01 Yeors Rehab 04 - Good Scores InService  Pump eff i 57, 050 060 pa 2 0 L D6 10517 ©00]3 100k-35 185k
65-04 YeorS Offsst and Radrill 03 - Bast Scares InSarvice Pump aff sa 050 040 41 |1 | U] 39a) 1R 3F3R.5] & 200k - § 400k & AR ST
B0.07 Years Ofset and Redrill 03 - Best Scores Infervice Pump an o050 oo 2| Bl 410] 14 3p7 X ézonk - % 400k )
70-05 YeorS Offset and Redrill 03 - Best Scares infervice  Pump on 49 os0 _oso 90 11 B Bl 391] 14] gﬁiﬁ E:nZObaﬁok




a better Michigan through
better water




