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Minutes of Meeting
Restoration Advisory Board Meeting #15

. February 25, 1999

Naval Reserve Ordnance Plant
Fridley, Minnesota

Restoration Advisory Board (RAB) meeting #15 was held at the Naval Industrial Reserve Ordnance Plant
(NIROP), Fridley, Minnesota, on Thursday, February 25, 1999, at 10:00 AM. A copy of the agenda that
was distributed at the meeting and the attendance sheet are attached (Attachments 1 and 2, respectively).
Each ofthe attendees affiliation is identified on the attendance sheet.

1. Introduction

Mr. Kerry Morrow opened the meeting at 10:00 AM. All meeting participants introduced themselves.
Community Co-Chair Richard Harris had previously notified Kerry that he would not be able to attend.

2. Minutes of RAB Meeting #14

The minutes were accepted by vote. Some recipients of the minutes did not receive a 'Page 2' and did not
have the opportunity to review it ahead of the meeting.

3. Actions Since Last Meeting

NAVY

a. Operable Unit #1 - Groundwater: Ryan Geise, the Navy contractor responsible for O&M of the
treatment plant gave a presentation on the start-up and current operation of the plant, including
performance data to date. Ryan said that besides normal operation, an acid washing cycle and
backwash cycle have been completed. Currently, the second polymer is being evaluated.

Ryan explained that normal operation of the system strippers is to push air in the bottom and
pump the water to the top. The air strips the VOCs from the water as it bubbles up through the
water. Hydrochloric acid is used for the cleaning cycle, since naturally occurring mineral
hardness (iron, manganese, and calcium) will foul the strippers. The acid wash is then neutralized
and discharged to the sanitary sewer. Solids are drummed and disposed.

John Flora asked about how comprehensive the economic analysis for this system was before it
was selected, and Jim Ferro said that economic analyses for several designs were considered
before one was selected.

Ryan described that one slight problem encountered during the performance test was bleed
through at a butterfly valve at a cross connection .. To fix this, a blind flange was installed in the
cross connection. Smaller problems encountered were blower motor problems, and air flow
meters that go inoperative below 25 degrees. During operation, the system handles 850,000
gallons per day. There was one hour of shutdown time in January, and 0 hours in February.

Doug Hildre asked how long the acid cleaning process requires. Ryan replied about a half hour.
The fouling level was pretty low and the anti-scaling agent appears to be working well. The
cleaning was scheduled only as a part of the polymer evaluation process, and probably wasn't
really necessary this soon.
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b.

c.

John Flora asked if there was any water quality analysis done in conjunction with the polymer
tests. Ryan answered yes. Flora asked ifhe could get this information, and Ryan again said yes.

Joel Sanders asked if there was any way to tell how much TCE was being removed by the system.
Ryan said about one-half gallon per day.

See Attachment 3 for information Ryan discussed, including Tim's usual quarterly maintenance
summary.

Regarding the update to the groundwater model and groundwater data acquisition efforts, Mark
Sladic said that the Navy had contracted USGS to perform some tests and collect some monitoring
information to allow the team to update the model. MPCA was involved in developing the USGS
scope of work. To date, the USGS had not completed the work. Navy is currently trying to get
USGS to estimate a completion date. Upon collection of this data, the site groundwater model
will be updated.

Operable Unit #3 - Soils Under NIROP Plant: Mark said that the report was distributed in August,
1998, including a copy to the RAB co-chair. Following their review, regulatory comments had
recently been received, and were now in the process of being addressed. Following address of the
comments, a revised report' would likely be issued. Kerry stated that RAB members were
welcome to review the report and provide comments. Dave Douglas said that funding for up to
$25K per year, and $ lOOK cumulative are available under programs he previously described to
assist the public in their review. Interested parties should contact Dave for more information.

Following modification to the report, if necessary, for regulatory approval, the next step would be
to investigate remedial activity. Before that, it would be the Navy's intent to provide a
presentation on the results of the approved report. John Flora asked if this would be ready for the
next RAB meeting, and Mark said he would expect so.

NAVSEA Ownership Transfer Plans for NIROP Fridley: Kerry said the CDR has been signed,
and NAVSEA is now able to move to a public sale of the property. The Navy has been
negotiating with UDLP to make a joint sale. UDLP and Navy parcels would be combined so that
one property could be sold, and then UDLP would lease their space back from the new owner.
Kerry anticipates inviting bids around July, with award notification by December-January,

Discussions between UDLP andthe Navy on environmental liability are continuing. Kerry said
that resolution of this discussion is not necessary for public sale. Doug Hildre said he heard that
the FOSL has recommendations for deed restrictions, and that he'd be interested in seeing the
CDR. Kerry said they are listed in the CDR. Kerry said that there were many revisions to the
CDR before all parties could agree, so be sure to get the final one.

Tom Bloom asked if there were any prospective buyers. Kerry said that there has been interest
from unsolicited parties and from the UDLP side. There hasn't been any nation-wide search yet.
Six prospective buyers are located in the Midwest, and three from the twin cities vicinity. UDLP
has expressed concern about potential impacts on their operations from the buyer, but there should
be no impact on the plant environmental cleanup. NAVFAC will still be in the picture, but
NAVSEA will be out. Around this table, it means that Joel will still be here, while Kerry will be
gone..



MINNESOTA DEPARTMENT OF HEALTH

Public Health Assessment: Kerry said that Dan Pena had requested the RAB address list to
distribute the PHA by mail. Kerry wouldn't release addresses until after he asked the RAB's
approval since he didn't know if all the addresses were business addresses. The RAB members
present said it was OK to release addresses to MDH.

Dan said that the regulatory review was completed for the report, which investigates soil, air, and
water pathways. Particularly, the PHA focused on contamination in the river and raw water at the
Minneapolis Water Works (MWW). The report did not seek to defmitively identify the source of
contamination. See Attachment 4 for the cover letter accompanying the report in order to provide
comments or request copies.

Dave said that as a point of record, at least some contribution to the river contamination is from
VDLPINIROP since this fact served as the basis for the FFA. It is not the purpose of Superfund
for MPCA to determine if there are other contributors besides the Navy and VDLP.

John Flora asked if the MWW is seeing more TCE over time. Dan said no, it seems to be about
the same. This information should be reflected in the report. Flora asked how far back the data
goes, and Dan answered about 1982 to 1997.

Dave said that the timing of the PHA is fortunate since EPA now requires all water services to
disclose information to their customers about substances in their drinking water. Dave provided
the printout from the EPA internet site which details the rule. See Attachment 5.

Dave said that particular attention should be focused on bullets 4 and 5. It wasn't clear early on if
the reporting requirements would be for every contaminant, or just those exceeding benchmarks.
It is now clear that the rule includes all contaminants. Dave distributed the fact sheet developed
by ST. Paul to address this rule. See Attachment 6.

Dave said that there now is substantial evidence that there is TCE in the water system, and that it
would not be unfair to say that the TCEin the river originates from UDLP and NIROP. Doug said
that if there is a list of industrial entities provided, it needs to include everyone, including
upstream sources. Mark said that while the FFA recognized that TCE was entering the river, a
remedy had been installed since that time. Whether the remedy was effective would need to be
evaluated ahead of saying that TCE continues to enter the river from this site. The MWW said
that beyond saying that the TCE came from the river, it probably wasn't necessary to identify
individual industrial concerns.

Dave said that he hoped that a coordinated effort between MPCA and MDH would be developed
to help people understand the information provided on the fact sheets. Dave said that the people
drinking the river water is the biggest single exposure to a Superfund site in Minnesota. There are
500,000 people in seven or eight municipalities. If even I% call, that will result in lots of calls.

John Flora said that he agrees an effort by the MPCA or MDH to educate the public is necessary.
And it shouldn't just be on the internet. It needs t~ be in newspapers and mailings.

When asked about the MWW fact sheet status, Larry Cole said that their analytical information
hasn't been provided from the MDH yet, but that he understands that the state has had educational
initiatives the past couple years. Dave said it will be important to provide this information to
people without alarming them. Dan said that MDH can have a community relations person make
a presentation. There was general interest in a presentation.



Larry said that their data from MDH was due back in March. Until then, they have a broad
template. One problem they anticipate is how to reach every water user, since not every user is
billed directly as in apartment or office buildings. Larry also said the St. Paul report is more of a
public relations device and really doesn't meet all the reporting requirements.

John said that he understands that if there are exceedences, it's also necessary to identify how they
will be addressed. John feels this needs to be more regional. A user in New Brighton who is
comparing information with a user in Fridley won't understand why their reports are different.
John said the MDH is behind on providing data reports and is behind on educating people about it.

Dave said that MDH also needs to provide guidance on defming what kind of information goes
into the 'source of column. Laura Schmidt said that she agrees that ifthere are possibly twenty
names on Ii list of polluters to the river, that there could be a disproportionate pursuit of UDLP
because of 'deep pockets'.

4. Actions ScheduledlDue Dates

Draft OU3 RI Report Delivered August 26, 1998
GWTP Startup September 21, 1998
Finalize CDR November 23, 1998
1999 Site Management Plan, January 14, 1999
Draft 1998 Annual Monitoring Report March 31, 1999
.Draft .Remedial Action Monitoring Plan March 31, 1999

5. Other Issues/Comments

a. Partnering: The RAB was notified that this month's partnering team meeting included the
addition of a new Navy representative, Joel Sanders.

b. '994 Enforcement Action: Tom said that the Navy had now paid their penalty from 1994. This
penalty is probably one of the items that got all the parties to the table and to realize the value of
partnering.

c. Water reuse: John Flora said that he had examined the water coming from the Fridley WTP for
suspended solids and hardness, and found that right now he will not pursue routing this water into
the City of Fridley system. John said that he reserves the right to reopen this if water quality
improves. He feels that continued monitoring to determine the water quality is necessary. Dan
said that he feels putting this water into the distribution system is a bad idea. John said it works at
TCAAP. Dan said that there are different treatnient trains, for example, carbon is used at TCAAP.
John said he offered carbon to the Navy years ago. Chlorine and fluoride were also identified as
being necessary before putting this water into the distribution system.

Jim Ferro said that the Navy asked for three things before making this water available for the City
of Fridley to take: (I) have a water quality analysis of the stream, (2) .show us plans and
specifications, and (3) provide a release indemnifying Navy.

d. The next RAB meeting was scheduled:

RAB #16 May 20 at NIROP, 10:00 AM
The exact meeting space is yet to be determined.
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NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT FRIDLEY
RESTORATION ADVISORY BOARD MEETING #14

FEBRUARY 25, 1999 10:00 AM
AGENDA .

1. Introdu,,1ion

2. Corrections to Minutes ofRAB #14

3. Adio~1 Since Last Meeting

NAVY
a. Operable Unit #1 • Grouudwater

- Status ofNew Groundwater Treatmmt Facility
- Update on GrlJu.Ddwater ModeliaWGroundwater Data Acquisition Efforts

b. Operable Unit #3 RI Status- SoiJa Under NlROP Plant
- Status ofRI Rel.art

c. NAVSEA Ownenhip Transfer Phms for NlROP Fridley
- Status ofCO\fCDant Deferral Request Dev~lopment

* Governor ofMinnesota signedD~ber31, 1998
* US EPA V Regional Administrator (Acting) approved January 29, 1999

- NegotiatioDi for Sale olProperty
• FOST UDder dl.'Velopment for GSA to negotiate Public Sale

MINNESOTA DEPARTMENT OF REALm
- ATSDR Public Health Assessment Update
- 30 day Public Comment Period

UNITED DEFENSE
- - MaiDtenancc and MoDitoring Activities

4. Actions ScheduledlDue DatQ
a. Draft OU#3 RI Report
b. GWTF Startup
c. FiDaI Covenant Deferral Requelt
d. 1999 Site Management Plan
e. Remedial Action Munitoring Plan Revision
f. 1998 ADnuai MonitoriDg Report

s. Other IlIlIueslCommeuts
a•. PartDering Efforts

Delivered August 26, 1998
September 21, 1998
November 23,1998
January 14, 1999
MaRh 31,1999
Mar~h31,1999
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A-r'J7/c /41e~7 3
NIROP Fridley, MN Groundwater Treatment Facility

Flow Totals beginning 11 November 98 ~/~

Extraction Wells

November '98 December '98 January '99 February '99 Total to date

1A IU,~e 1,584,000 2,188,000 2,697,000 1,851,000 \fiWa~eleeQ"~'"~~ ..,.'**--'!~

2 (11 fao S 781,000 1,042,000 1,490,000 1,224,000 M~~Jieefll",,'f\t c.' '~~1 'w

3A )"lg3c... 6,626,000 9,497,000 11,775,000 7,869,000 .3~il.{e0'el-. . ~t~__ ~.!t~~

4 i \ to 1'" 1,513,000 2,016,000 2,425,000 1,575,000 "~(JJC)·G.e'~4i~

5A ;4BB"1- 4,423,000 6,208,000 7,524,000 5,191,000 ~~~ll\Dlt~~..-w,

58 i,l"So 2,243,000 3,161,000 3,807,000 2,601,000 1"'8t1~eee!111.. ~.81_.•~_.~

) 1 ~ 3B"/ Total gallons ~~1!m!eeflJJM• ~~A~

Treatment System
(November 11 - December 9 to sanitary sewer)
(December 10 - present to storm sewer)

Sanitary
Storm

November '98
17,201,000

December '98
7,364,000

16,103,000

January '99

27,292,000

February '99

19,624,000

Total gallons

Total to date

On-stream Time

December '98 87.50%

January '99 99.90%

February '99 100%

Operations and Maintenance

* Installed spectacle blinds in B52 piping to control cross-contamination
* Acid cleaning of air strippers
* Anti-scale polymer switch
* Soft start on Blower 202 failed

* Fuse on Blower 204 was blown

* Air flowmeters on Stripper 201 and 203 cut out in cold weather

* Flowmeter transducers on EW-2 working intermittently

Planned Activities

* Continue monitoring of discharge to the storm sewer

* Evaluate anti-scale polymer performance



Cross Contamination of Effluent Water

Effluent Water (clean)

Feed Water (dirty)

Spectacle Blind
~
"Z

.', ~..... " ~..," ~ '
~'t·.. """1"

"
.~

VJ



U.S. NAVY NIROP EXTRACTION WELL FLOW DATA: env 4.1.8e DLH >4.1.8e

':"CCUMUlATED lolal Pumooa--_ .._--- ._--- .._-'. _____._•.__~._ ~gol}:
_ ••_.I_QqJ_••_._-------~-------------!

1---------···-..·-.. ---..-..·---·-···------·-----.----..--..-.-- -.--..----.-..- ..:.-:...-.---.------. --.---.- - --.-.:===:.:==--===---.===-----=-~:.::'g.------------------------1

."':''''V:':'O:':'_',_..:.:.::.'::.:~,.::.,="':.:._..:.I5::.o::.::=.,:::'__A::~:.::~:.:..::::2""=''__..:.':::::':.:''''''72:::':.:IO..:.!._.::,~"'~.::~:::o:::""'"-',__A..:.IO::_:..'.:.:""'''-._..:.:.-:.:"~:::~:::.''':.:'''='_;_··::.:·~";i_A_'·=:,:.:i_A_'.-':=,_A..:.:::::.,_,_A._,-:::.:,:"--A_'_·"':.:02,.I_:_=..:.'~:::~::;I-(·-·::..:.~:.:::'..:.S..":::I":::m:.:':.:hU:::'d:::O:::wn='o::..,.::."":.:o:::rrne=nc.:lpl:::o:::.:::.c:~:.:ons:.:on:::TruC.::":.::hOn= 1

__'_3-J_O_~""_.__"' '_08_'_'_"_"_8_010~._-''"'.:.'.:.:.'''--='.:.''.:.'_'_.:.'O.:.:'.:.:88.:.:'=Q7J_':'''''::''--=''''",'.'''=-OI_.-'';'::'==':.:.~__~~_. J! J: 5; 31 :0. 5, JOi 264 Sv".m htlar1 Phot.llt.otmenl Aanl ConatruclJon

:..·;~o·.;.a ,jG_~:6.00.: i:"": :c.;~"'J :..JG.~~~:iOl IOO':"lb.l:j1 I:~,JCJO.I)JG ;5'~~~G
-----_._~---.__.._-------_.__._---_._----_.__._--~~~.

S38.,107.231: 107.310.514:.:,_'''''':::'''''':::''::.''_,__'..:.'.:.:'':::2'''=-'.12-Feo-%1 l00,QQ6.0J41 1540500,426"

"":::;~"l.: Cl.Oti..lI:' .~••__ ~.: •••_••~.__w_·,-;__ )8'; 1
·~-~I~ :.} ~ 20::'::.'__:.',,__.:.'=,,;'-----'8.:.:'---'-'=""":.:1 ~

2'J.tv'oOr-gel 1OJ.54J.Q7Q I 156.613,911 i WlO4O.921! 109,409,7941 185.4443971 8J.065.~ i 1.j8Q.Q84.~ I 501 561 2431 421 lcol 821 63Ji 657lnow lotol odJLGlad lor computer lofaltlerEKror

27·Mor·l;al IOJ.0<12.7QO I 151.332011 . . .~~504.~1.L.----:~~~.354! __.2.67,075.~.8J,520.355· :.l?o,~6.060 I A~I 451 2.42! 42; ltV! 82: 620i 563inow lotol oojusted lor computer IOlolllorenor

J·Apr.Q61 104.5:>0.001 I 157,706.577! ~932.051 I 11 0.3 1O,Q34 i 185.6OJ.0071 R5.3JQ.f>J.51 1,202.477.~71 401 43j 2431 .<121 l5Ql 821 61Qi 5ta:t\ow 10101 oOJusTed IOf compufer totalIZer MOf

I~Apr·Q61 105.035,311 I 158.213,9371 ~7.A06,2211 110.714.3441 lQO,2Q4.0071 60.175.1151 1.2Ce.704.78il 49\ MI 2431 J9i leol 821 6171 571:tlow totol OOJ\"I$I&O lor compulor rotollZererror

1:'·A,or·08' l05.518.011 '58677 387 ~860.521 ! 111,091.119 IQI.¢160B2: 87.011.3<:0' '.2:~.OO1.212] 481 . 40: 24':; 37; loP 83' 61QI 575'now 10101 OOJusled tor compuler lotailler errOl

2A·Apr·Q81 105.97J.bJO i 159.122.437 1 Ul2.227,;;;r-· '~;; I,~~;;r- "~~-'~~l';";;i'~'- 87.814.306 i - l.Z20.90'.0~;;-· - 4;1··-:;r--;:;:;r--;r-~~j---;;i--;~i---;;i"ow total odJUSled fOf compute' IOloll2er orrOf

.:»Apr.Qf31 106.403.0861 159,515.all71 564.450.0711 III.755.0tJQ i 194.926.0821 88.582.9061 1.22o.k812I 471 431 2431 3S1 leo! SAl 6121 saolnow 10101 odjl..eled IOf compute. lololileronor

6-I'.i'lay·Q8i 106.917.136 i l¢o'063.~71 567.189,071 I III,812.119l 196.742.272 i 80,~1.40S I ;,23J.lQO.022 j 461 481 241 i 301 159! 841 eoal 561 inow 10101 oajuslOO fOf compute. 10loitZor error

~~.~~: __ ~?'?',~~_:._ .1~~~.5~. __. ~~~~7~.:. 112.175 71~! _.__I~p:'~7.:?!!; ,_. ~7~~:~ __~~~~~2_:.. 471 45! 2t.Oi _ 33~_•. _~t£!__,_~~ ~~~_.. _~.~?"_m.::DU=':"~''-'''''.:.:.::'""m,,'"::'::."'.:.,o::'o::.''::.'e''_IV:~O::;'U:::"::' 1

22·f'IlOy·961 101.901,136 j 101,1!)6,567 I 512.6.29.071 I 112.573.719 I 200.2&4.2721 Q1.4n~ I 1.20:1.021.0221 44; 501 2341 341 Ita! 87! 5Q81 584·

_~: lOa.~I30: ;ol,~.~ol 57':.o.:d.Oll. 112.aJ1.710 201.c.8a.272, -::z.2~0.4O:I :.252.223,022' 4<: 44~ 234· 31 IOJ &I:.:'_::dJ~':.:'_585=' 1

.. ._~~!_.~~702.1~.~ __~~~~_~!_,_~02.~~-~_~..~-~~~!-~~~~L_~50.405 ~__ i·~~·s:~~~--~~!~~~~1---.3.~l-~~-~.-0~11!.-_~:A~'c:'"'o,,uno=no=' °"'''"'=°::'''''''0:.:0/'''' 1

12·J...n-<;:01 IQ<;.306.586I 102.$35.247 570.803.471: lIJ.lo2.7¢Q' 205.JI5.4021 CJ.114.84~. .. 2:C.I02232 : 451 48i 2':0) 5: 15Q, 841 5811 t.a6 Al4 reslorleo 6f1lmulflple restarts reQUlf80

587d5 1.:11 SO C30._.- --_._....-:191,22J.B81: SOl 47; 2<:1~0.310.88I' IIJooI.3OJ' 20¢,C35~7.

IQ·Jun-QijI 109.020.900 I 163.015,727 582.205.871 ! 113.322919 I ~o;Q7.~21· QJ.~6ll-5; '.n'J.95~1.0221 J21 481 2GOt 10 _..:.'CCSO:-·_....:::"~' _:.:S:..:'Q:;..I_.:::585='A~T1'_'&:.:A"'T:.' '",e:::mov=""o,,'O,,-'O"""=n:.""=o/c.::'O:.."ATc:'-"'e:::"""='o,,,eo=oc:fI.:.Q !
1_---'2c::.O-"'JCO-=Ill"'!_.::'''''=.630=O'.:.'.:.:'_':::03:::"c.::":::''':.:'"i_--=",=.02:.:I~."",'.:.' _.:.":::'.::".::':.:'"":.0'_.....:20:::a::"'::.'.::,38:::,.:.,_..:.,:::,.:::"'.:.I.:.::.'45 _":,',::,'::.:"c.::),,,,=,,:.:.,.::.i_-"---=48",I,__..:.':::«>",i_=",,i _.::'-:::<0..:.'_..:."::::'__:::s'.:.7:.:i_585=':.:A:.:"..:w:::"::;,"::..no='":::O"'",c::.e::o",Non=",'e::::IIon=",:..:,,,,":::0""=0'-'''''=':-:0::"''''=6/:::26=-- 1

I·Jul·Qiji 110.O~.531· 163.828.311

14.Aug·Q61 111,470.581 l 164,828.302. toQ3.102.Q\3 j 115.248.132: 214.250,910 I Cfl.505,325. l,ne,434.18A i 5Q~ t,Q: 2371 48: 16JI as; 631 ~ 5JO

,
It.Ol 751 5571 5JO:nowchan~lostorm ........ lt'lUraclaydM: 10

16J[ 85! 6271 526'Al21es1Qfted 1II1Q/Q81000

1641 84! 6371 5281

16JI BJt OSII 510i

ISQi 82i 0191 52IiAT200sr0sIOPPing.."errTW11et11/vClUelolOwrlow,AI2snulotlIQJ20J08

1641 85[ 6141 52J!A12 si'IuIdown 10J29l96.lowlloworoOlem

QO,259.243 ~ ~OBOml 511 37! 2071 43i 1421 741 5531 5&nvslemcorrouulfOfo0lem8J20JQlI 14:30svslemotl..._--_•., -~- ..._~-<_._~~.~--_.._-_._-- ..._--- <- .- .._------

10a254.74Q!

107.155.149

105.513.1:::"';'_":"'::'''::.02::_==•.,:.,+-1--=°:.:',1_---",2sl 2J.SI 571

100.535.749 i 1.3.59.Q20.072: 611 oi 2.:.s1 581

,
225.920.033 I

22J.WJ.633 I

232.478.0331

221.281.0331

m.139.0J3 i
23C,332 0J3 1,

121.870.9441

118.801,9.~.q

120.045.Q44I

120.701.Q44 !0'4\88.6161

013.408.010i

cl1.Q116\0

008.570.010 t

621.185.010!

61 l.m,Olbi

,
595.308.0111 115.060.8781 215.104.1~i

168.J26.400

168.232.4661

108.231.466i

107.189.4(:01

168.018.460 I

118.490.4121

111.7~,412

3-oec·Q8i 119.472.412 : 1~.222.40) I 025.210.010; 122.790.944 i 235.203.033 i 100.036.749 i \.382520.072 i

IS.OCT-<;tII. 115.~4121

2O-Nov..l;l61

lD-Dec:.Q6i 110.071.412 ~ 109.555.40) i 627,3b6.010; 123.270.944! 236.a:lO.033 I 110.383.140 I ;,3088.012.0121

21.Aug.oel Ill.QQ3.247: 105,204.B89!

_

-rAOO''''' '"'>oJ''' ,>,.;""",10

.

:-eoo.·~.,--- .:..",~~·88?:;-"·.',.:.,',,:-~·~':.·-"88'','.,::' ..~?.:.:OO~!:':' . ~~.:...;oo,~;,: .•••.l::-.:..~,~~._ X~I.~ . _ :':UII'~~_2? __~.__~._2_!__>J__J2.__.::2'::':-~SI~2.::":::.""'"=':::":::_="':::o:::0'em=~.,,,"~='e::""'''::.::'0<7="'::."-"',,,"'Co·,,":00':::• .::00.::0::.::14'__ 1
'U -..:> '" ""...... 59B.8Q2.010' 110.521.944: 21IU51.0J3: 100.539.749 ;,313,807,0721 SQI 4Ji 2JQi SOl 163) asi 0451 510"

~_rs_-seo_.~ __ ._~ ~3~~~:':__.1~~~.. _ ... ~~~~~.._.~~~~~~:__21~2.Q~:_::.::'o::,.:::"::,.:.:"::.'.__· ':.:."::-~.::"c;'_~50~i-:"38::.:_-"203,,,;-'.....:46::·:-~"'''-,·_~,O''_: _..:.,.::,,::.1_:.:5:.:'5::.::"c::.::'.::""'="'::'-"-"'~uf"oown=:.:".::. c"'~=:.::'~"'n:.:~::::n::.::"""'"=::'.::.:::"'"',,':::'"",,'::~n::.. -l
23..sep..9BI:_..:.':.:"",'O:;';::·':.:"LI_:.:,oo.::::,..,::.;,.':::"':.:'_--=OO::.2::.o':.:'":::0:.:'.+I_.:.,..".",,,,,,":::,,,,,::..::.i,__,:.:.,,:::.""'=033=-;'_.::'0::,.:::06::":':":'::':'"_.::.1.,:::.,::.:,.000.=."'''"1_=,,,::;1_::37+1_::.::,,::0:.:1--=:::;-_':.:25:::I_....:::b6::I_.::506"'Ti_:.:5:.:"c;:II,..:::'.:::""'="':::'=-"'"'=oown=:.:".::..:::~=:.::'~=n'-'w::::"":.:""""'=::."::;""'"=':.:'""::.'="""-- !
5-oCI.Q8~_-,-'::.:"::.'02.=".:.'_'_'''::.''::''..::'":.:':::''''.:.'__..::"'-'=....:.,...::.,..::• .,..;_:::"..::a.::":::"::.:":::.:I_..::"::',,,,"'::.'=033=.:.:'_'::::02:.:88:::':::';:.:.4Qi _..:.I.:::).J:.::,.:-:",::,..."::.:i,__:::5",,11_..::'2,,i_.::llll:.:.;-I_':;9,-1_:.:I:l4~I,--=II7-'ii__--=54J::::;:_..:5::.:15:::i",n,.:.:,""=e"_n,..::",",=o.:.own="",,,.:::,,..,..=::,:.~n.:.w.:.,,.:."::,,",,,,,=-,-''''''=-'-'"''.:.:'--=''''.:.· 1
_~-o~t:~ ,_~ __1.1.:..831.412 _~~7.':~3.:~ "'_""_"._'o ...~~_.30_"'_"..__"_2_"_2033_~~20_'_208._~.__'..:333="""'~.'~'l..i--:':;0,:_-,'~81---,:-,I.:::",,,i_cc'Q~I_-,,,O,,,,-: _..:54"'I'----"',2c::.ol:--..:.5",:::;3:,,'ys:::'em='.::"'-''':-:''':::"''=,N:::ouon=.:::'o::y.:::=::.ou::-=,:.:".::.00::.'::::0'"=".-:''''''='''':.:.::-= 1

103.697.749; 1,lJ~,:W5.0721 621 451 2381 59l

l·Jon·Q¢ ::" ..1840112 i 03J,,02&'016 ~ 12.:~a.QJ..11 2010,9' 6,OJJ ; • ..:c..l,67&.on)

;-'(3ii'A,Di(,i,bOOoPI10"SCo;,~ ;~-'-if1cco ;,'-ii,-r;c;..;f1/~C·'ir()1So:)G I
"'!_.:.",-:'_..:'--='OC:--",,_-=I.3¢:~~~. . _

I~'':'":!.'J"=--__I_'-""'·I.o::''''I.,--='.:.'_-'S.::"""':.::IJ:::"__---".:.:''''I.x:::!.:.''.,-_'::;·,~"::::I.'J.-j.:.:.I' .• _
2ndQtr ill,7J-6,3301 SIl)(),866' H),H) 1 SZ)(d)'.l ._. _

~~~__.~1~__SI25~_~ E.5~~~~_ _2.!.~l~~•• __ • _
QI1 j6.649.ooo SI.aI.fJU S2K.125 ' SI(,').~.a7

24Q.247,0J,I· ;,.10:.

May : 1.936,4050: :2.018.680 I 10.197.4001 1.082.050 i 6.160,1':t0 I J,661,uO I ;;:),662.210 I

Jun __._-.L~.!!.:2.~!.._~_:~..:..:~_~_! }...::~~~~.!~O. ~._.1:.:.5l.585! ,.1~9.4o~.7.25 I 40,153,600: 29,000.865!

.Ju:' 602.HO 4~il.ij20 ),451.790, 50~.:tbO. 2,no.662 a:o,060. ;,:a9,6S2.

Aug 1.659,991,1 1,192,185 6.7:25,606 I 1,361.110 I 40,553,638 I 2.40f.,9U I :7.903,4H 1

Sep :.JOO,500 i 1,791,1'" 9,161,]39 I 2,16.,510 I 5.486.]361 3.196,7401 2.,:06,629 I

Oct 2,00),000 i 985,000 i 1,759,000 I 1,91),000 I 5,287,000 i 2.690,000' 2:l,6)1.000!

Nov 2,871.000: 991,000 1 11,862,000 I 2.751.000 I 1,922,000 I 4.063,000 I l-J,.66.000 I

Dec .')9,0001 133,000 2,096.000: 474,000 i 1.397.000 I 14.1.000 i S.S46.000 I

To ,"i•• jSSjE~,~~~~~:,,~:_~~~~'!£.~;-.!.:..~.OE.~:_~.~-,-J.l.-~:_~.££...:_.:..:..:.~,~~_: __!~'606'OOO_:•.1
e~2:!.3S1.::66 117.154,846 . 102,845,770 19,073,46e '~_8.748.1]J :3.::679,549 265.!l53,OH 1

1,1,,,, 1<' .,mil"l~ h"II.~. ,..... .\j\ 'WS C·".1 l'"cilll '"" I

Apr

1---1
1---:1

jCAT.l0 .AT<2 DAI-30 OAT-A .AT50 [lATSb I

l.182,095 i
24.5.'.8:24 ,I_!
~;.:.!.'.~I_ ..I
~c :';),2')5 1

Jan 861,547: 721.726 2.909.':i48; 826.756 2,549,103 I 1,111,215,

IcF.::eb,-__ -"",.0:::.'.:.'.,,,="::.:..'....:..:1..:."::''''.0:.:'.:.'..:.;_..:.''''.:.:''C".5".'.:.''::._'__ ~1,-,.'.:.'::.B, l~! ~~~ ?~~~---!.~~i!.: :
:.s::,?!1. ... :::9~ ..:6.B t.:_,.~.B2~,?67 _~ ..1i",S!.~, '.a60.07~ _1.~.?_2.:5.1.1

L ij6i • liB!! 1. i50. llO ). SUI. 620 1, ~ jS, '1]5 ii. ~6~, 415 J. :41. tlO



.J • _.,
1~i'r7· ~. ~A""-:- ~7 it',• .. ,...,....;...1""\ . ,)

NIROP Maintenance Activities 17 September to 3 December.

INIRCY GWS Flowl
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i [@AT -10 I!liI AT -2 D AT -30 D AT -4 • AT 50 ED AT 5b I

35,000,000
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5,000,000

0
Jm Feb rva

• Intermittent shutdown/restart for phase II construction 18 Sept. to 5 Oct.

• New treatment plant on line 9 October. Discharge still directed to sanitary sewer.

• Well AT2 shutdown 29 October for cleaning of well screen. Well restarted 19
November.

• Extraction and monitoring wells sampled 24-30 October.

• Cleaning and sparging of extraction wells ATla and AT4 occurred 16 June.

Extraction Well flowrates.

40 to 47 237 to 241
L </0

38 to 48
L,B

159 to 166 80-86
,gr

The total current flowrate is 6T5'""gpm.
, ~so

Planned Activities

• Monthly sampling of combined discharge.

• Semi annual monitoring of extraction and monitoring wells Mid October

• Water levels readings to be taken Mid October.
RABrrRC Meeting February 23. 1999



DEPARTMENT OF HEALTH

Protecting, Maintaining and Improving the Health of All Minnesotans

February 25, 1999

Dear Interested Party:

Enclosed is a copy of a new report evaluating public health concerns at two Superfund sites in
Anoka County. The report addresses concerns about soil and water contamination at the Naval
Industrial Reserve Ordnance Plant (NlROP), and at the United Defense Limited Partnership
(UDLP) sites.

This report was prepared by Daniel Peiia of the Site Assessment and Consultation Unit of the
Minnesota Department of Health (MDH). The report evaluates scientific data and other
information to determine whether chemicals at the site are affecting the health of the community.
"MDH routinely writes these evaluations in cooperation with the federal Agency for Toxic
Substances and Disease Registry (ATSDR).

The report has two purposes: I) to assess any current or future impact of the site on the public's
health; and 2) to identify further study or action needed to evaluate or prevent human health
effects. We are providing the report to the U.S. Environmental Protection Agency, the regulatory
agency responsible for overseeing the cleanup of the site, to assist them in addressing health
issues.

Ifyou have any questions about the content of the assessment, please contact Daniel Peiia at
651/ 215-0774. If you have any comments about the report, please fill out the attached comment
form and return it to us by April 15, 1999, in the enclosed self-addressed envelope; or you may
contact Mr. Pena at the number above, or me at 651/215-0916.

~~
Lisa Pogoff, Community
Site Assessment and €

LP:dd
Enclosures

elations Coordinator
ltation Unit

121 East Seventh Place' St. Paul, MN 55101 • http://www.health.state.mn.us
An tqua[ opporrunirv emplovt!r
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Comment Form

The Minnesota Department of Health wants to hear your concerns about this site and your health.
Your input is important as we continue to gather information and monitor the site.
Please write down any comments, questions, or concerns you have in the space below and mail
them to us in the enclosed envelope. We will review your comments and get back to you.

Hyou would like further information, please call Lisa'Pogoff at 651/215-0916, or call our
Environmental Health Information Line toll free at 1-800-657-3908, then press "4" on your

\

, touch-tone phone to leave a message.

c mments:

Name, _

Address, City ,State --'ZIP__

Phone L) _

Would you like us to call you? --yes _no
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Public Health Assessment

Naval Industrial Reserve Ordnance Plant (NIROP)
(NIROP Cerclis MN3170022914)

Anoka County, Minnesota

December 24, 1998 .'

Prepared by:

The Minnesota Department of Health
Under Cooperative Agreement with the

Agency for Toxic Substances and Disease Registry
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United States
Environmental Protection
Agency

. Office of
Ground Water and

Drinking Water

Office of Water EPA 816-F-98-007
(4606) August 1998

I of 3

Consumer Confidence Reports: Final Rule

Again demonstrating its commitment to public health protection and the public's
. right-to-know about local environmental information, the U.S. Environmental
Protection Agency (EPA) is requiring water suppliers to put annual drinking water
quality reports into the hands of their customers. These consumer confidence
reports, which EPA developed in consultation with water suppliers, environmental
groups, and the states, will enable Americans to make practical, knowledgeable
decisions about their health and their environment.

• Click here to read online the National Primary Drinking Water Regulations:
Consumer Confidence Reports

• Click here to download the National Primary Drinking Water Regulations:
Consumer Confidence Reports in Adobe Acrobat PDF format.

Help on PDF format is available

While water systems are free to enhance their reports in any useful way, each report
must provide consumers with the following fundamental information about their
drinking water:

• the lake, river, aquifer, or other source of the drinking water;

• a brief summary of the susceptibility to containination of the local drinking
water source, based on the source water assessments that states are
completing over the next five years;

• how to get a copy of the water system's complete source water assessment;

• the level (or range of levels) of any contaminant found in local drinking
water, as well as EPA's health-based standard (maximum contaminant level)
for comparison;

• the likely source of that contaminant in the local drinking water supply;

• the potential health effects of any contaminant detected in violation of an
EPA health standard, and an accounting of the system's actions to restore
safe drinking water;

11/18/19987:59
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• the water system;s compliance with other drinking water-related rules;

• an educational statement for vulnerable populations about avoiding
Cryptosporidium;

• educational information on nitrate, arsenic, or lead in areas where these
contaminants are detected above 50% of EPA's standard; and

• phone numbers of additional sources of information, including the water
system and EPA's Safe Drinking Water hotline (800-426-4791).

This information will supplement public notification that water systems must
provide to their customers upon discovering any violation of a contaminant
standard. This annual report should not be the primary notification of potential
health risks posed by drinking water, but will provide customers with a snapshot of
their drinking water supply.

Consumers will see the first reports between April and October 1999, and by July 1
each year thereafter. Water systems in California and many metropolitan areas
already provide reports containing some of this information. This rule will affect
55,000 water systems, and the information in the reports will reach some 240
million people nationwide. Large water systems will mail the water quality reports
to their customers, either with water bills or as a separate mailing, and will take
steps to get the information to people who do not receive water bills. Smaller water
systems (those serving fewer than 10,000 people) may be able to distribute the
information through newspapers or by other means. The largest water systems must
post their reports on the Internet, in addition to other delivery mechanisms, to make
the reports easily accessible to all consumers. EPA will work with smaller systems
to get their reports online.

EPA is committed to use of the Internet as a way for citizens to find information
about their drinking water. EPA is creating a local drinking water information page
on its web site, which will link to any electronically-available consumer confidence
reports in the state. In addition, the public will be able to find specific information
about its local drinking water supply, including information about the state's
drinking water program and source water protection program.

As with other drinking water rules, states may set their own regulations for the
reports from systems within their borders. The Safe Drinking Water Act and this
rule allow states the flexibility to set alternative report requirements after public
notice and comment, but the rule does set baseline standards to ensure that all
consumers receive reports that are comparable and which include the same type
and amount of basic information. Both EPA and the states can take enforcement
action to ensure that consumers' right.to know is respected by all water suppliers.

Consumer confidence reports are the centerpiece of the right-to-know provisions in
the 1996 Amendments to the Safe Drinking Water Act. The Amendments contain
several other provisions aimed improving public information about drinking water,
including the annual public water system compliance report and improved public

11118119987:59
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notification in cases where a water supplier is not meeting a contaminant standard,
The Amendments also call for increased public participation in the protection and
delivery of safe drinking water. For example, citizen advisory committees are
helping states to implement their source water assessment activities and are
involved in decisions about allocating the state revolving loan fund that provides
funding for drinking water infrastructure improvements.

To increase public awareness of the reports, the Agency has established a
right-to-know working group of its National Drinking Water Advisory Council,
comprising representatives of the states, water systems, and consumer and public
health advocacy groups. This working group will advise EPA on a series of
products to prepare the public for the information that will be contained in the
reports.

More information about this rule is available on EPA's drinking water web site
http://www.epa.gov/safewateror from the Safe Drinking Water hotline
(800-426-4791 ).

Search

oEPA.

OGWDW
Home

Office Comments
of Water

:3 of]

Revised August 11, 1998

Office of Ground Water and Drinkin9HY"ater
http://www.epa.gov/OGWDWlccrlccrfact.html
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WATER
UTILITY

This water quality report from the Saint Paul
Water Utility summarizes the results of monitor
ing done on our drinking water during the 1997

calendar year. The purpose of this repon is to advance
our customers' understanding of drinking water and
heighten awareness of the need to protect precious
water resourceS. This repon will be issued annually.

Report Summary...
No contaminants were detected at levels that exceeded

federal standards. Several components were detected in

trace amounts well below Federal Safe Drinking Water Act
Maximum Contaminant Level Goals that are set for public

water systems throughout the country. The table in this

report lists the detected substances. Their presence does

not necessarily indicate that water poses a health risk.

The .Saint PauLWater-Utility...the. Minnesota.Department.aL_....
Health and independent labs routinely test and monitor

our water supply to ensure the water is safe.

Where does our water
come from?
The Saint Paul Water Utility provides safe drinking water to its
residents as well as many businesses and visitors. The watet supply
includes Mississippi River Water and four deep wells. The wells
draw from the Shakopee and Jordan aquifers. From these sources.
water is directed to an Impounding Reservoir Lake System. As the
water is passed through the lake system, it is subjected to natural
processes and diluted with lake water. producing a raw source of
exceptionally good quality. The raw water from our res~rvoir system
is pumped to our water treatment plant.

Experts from Saint Paul Water Utility, selected for their
sensitive senses of taste and smell, swish and sip weekly
to determine the aesthetic quality of the water.

How safe is our water?
The Saint Paul Water Utility's number one priority is to provide
safe. high quality water to all of its customers. In pursuit of that mi:
sion. we consistently meet, and often exceed. federal and st<l.te St<l.n
dards for safe water. Our success is due in large parr to the human
and capital investments we have made in our McCarron's Treatmem
Plant. Since committing $30 million in 1993. we have upgraded ou
treatment facilities in many areas. Thus fur. major projeers include:

1995-96: Replacement of 12 of 24 filters to increase capacity for
filtering fine particles.

1996-97: Construction of new solids dewatering facility for spent
lime to house new filter presses.

1997-99: Construction of three new chemical handling and stor
age facilities to enhance chemical storage capacity and
increase safety of chemical handling.

-

.... ..---==_....======~
~'(/'MirsWippi Rh~r Pumping SUition ~

!FricUn-1 Chuln l. ...

SuckuL

The Saint Paul raw water supply system

I O"pL.

InsralIation of new computer system to improve instru
mentation. control. and coordination of Utility filciIitie:

Future projeers include modification of the recarbonation filciIity as
well as architectural and StrUCtural improvement! to the
main plant building. .

.:;.:.~ <~1.~:·.............................................................................................._..._._-----_..
. ?:,;~~~~~t:~

", • (, , The Saint Paul Water Utiliryis an active memoo of

'~.III";A the Partnership for Safe Water. a national ~tiOI
~U •.:. of.water utilities an~ government; commiaed...",.'f!:l., .
, ..,..~...", dnnking water quality fur better than requircil'bY~"

'4 FE" federal reguIations. In 1998. the,Utility rcc.eiVild;~

organization's Director's Award. ThiS certifi~of~
nition was issued by the EPA on behalfof the Paim=hip to. '
McCarron's Treatment Plant "for its efforts to achii:veacdlence·in
water quality fur beyond what is requi=l by fiodiial·~on.~..

.,~!:~;:
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Range

! Highest

Substance
I

MCl MClG i level
Typical Source of Substance!

Detected I Used For
! ; Compliance

Regulated at the Treabnent Plant~Ct'"c ""J" " y;
Fluoride. ppm

I

4 I 4
,

..86-1.2 i 1.2 Natural geology/supplement

I
I

NitratclNitrite. ppm 11 II
i

0.11-0.29 0.29 Wl1dlifc & septic systems

Dalapon. ppb 200 200 i 0.6 i 0.6 Herbicide usc
I

Regulated in the Distribution System

T~tal Trihalomethanes. ppb 100 0 45 - 48 I 48 i Disinfection interaction
Lead. ppb 15 0 I - 28 , 16 1 Customer plumbing and service connectioni

Unregulated Analysis
i

Sodium. ppm NotRcgulated Not RcguIated I 13 13 Natural geology
Sulfate. ppm 500' 500' ! 20 20 Mineral and nutrient
1,1,1,2 • Tetraehlorocthane, ppb Not Regulated Not Regulated 0.2 0.2 Disinfection interaction
Chloroform. ppb 100 0 16-30 30 Components ofTotal Trihalomethanes
Bromodichloromethane, ppb \00 0 3.7-6.9 6.9 Components ofTotal Trihalomethanes
Dibromochloromethane. ppb 100 0 1.2 - 2 2 Components ofTotal Trihalomethanes
Bromoform. ppb 100 0 1-1.9 1.9 Componcots ofTotal Trihalomcthanes
Dichloroacetic acid. ppb 60' O' 15 - 25

I
25 Disinfection interaction

Trichloroacetic acid, ppb Not RcguIated Not Regulated 7.4 - 9.1 9.1 Disinfection interaction
Monochloroacetic acid. ppb

I
Not RcguIated Not Regulated 7.8 - 2

I
2 Disinfection interaction

. Bromodichloracctic acid, ppb Not RcguIated Not Regulated 1.7 - 2.6 2.6 Disinfection interaction
Bromochloroacetic acid. ppb Not Regulated . Not Regulated 2 - 2.6

I
2.6 Disinfection interaction

Total Haloacctic acids. ppb 60' - ! 27.6 - 42.5 42.5 Disinfection interaction
Cyanogen Chloride. ppb Not Regulated Not Regulated I 4.84 4.84 Disinfection interaction
Dichloroacetoniuile. ppb Not RcguIated Not RcguIated i 0.8 - 2.9

I
2.9 Disinfection interaction

I,I-Dichlorpropanone, ppb I Not RcguIated Not Regulated i 1.4 - 2.7 2.7 Disinfection interaction
Chloral Hydrate, ppb 60' 40' I 1.6·3.5

I
3.5 Disinfection interaction

1.1,1-Trichloropropanone. ppb Not Regulated Not Regulated ! 1.8 - 2 2 Disinfection interaction
Dibromoaectonitrile, ppb Not RcguIat~ Not RcguIated I 1.2 - 2.8 I 2.8 Disinfection interaction
Bromochloroaccronitrile. ppb Not Regulated Not Regulated ! 0.8 - 1.1 1.1 Disinfection interaction
Chloropicrin, ppb

I
Not Regulated Not RcguIated ! 0.5·0.6

I
0.6 Disinfection interaction

Total Organic Halides, ppm Not Regulated Not Regulated I 130 - 145 145 Disinfection interaction

Ker.
. ,

iMaximum Contaminant Levd (MCl): The highcst levd of a contaminant that is allowed in drinkinllcwate~ Maximum Contaminant LeVd Goal
MClG):The levd of a contaminant in drinking water below which there is no known or expected tis to h th ( ppb: partS per billion. or micrograms

pcr liter (ug/I) (ppm: partS per million. or milligrams per liter (mg/l)
• proposed

"Not Regulated" illustrates substances found in the water but not rcguIated to. be hdow any certain levels.

More about water...
Drinking water sources (both tap water and bottled warer) include
rivers. lakes. streams. ponds. reservoirs. springs. and weBs. As water
travels over the surface of the land or through the ground. it dissolves
naturally occurring material. and can pick up substances rcsulting
from the presence of animals or from human activity.

Substances that may be present in source water include:

.. Microbial contaminants, such as viruses and bacteria. which may
come from sewage treatment plants. septic systems. agricultural live
stock operations. and wildlife.

~ Pesticides and herbicides. which may comcfrom a variety of sources
such as agriculture. urban stormwater runoff. and residential uses.

.. Inorganic substances. such as salts and metals. which can be natural
ly occurring or result from urban storm runoff. industrial or domes
tic wastewater discharges, oil and gas production or farming.

.. Infants and young children are typically more vulnerable to lead in
drinking water than the general population. It is possible that lead
levels at your home may be higher than at other homes in the com
munity as a result of materials used in your home's plumbing. If you
are concerned about elevated lead levels in your home's water. you
may wish to have your water tested. Flushing your tap for 30 sec
onds to 2 minutcs before using rap water often significanrly lowers
lead detections. Additional information is available from the Safe
Drinking Water Horline (800) 426-4791.

• Organic chemicals. including synthetic and volarile organic chemi
cals, which arc by-products of industrial processes, and.can come
from gas stations. urban stormwater runoff. and septic systems.

;; Radioactive constituents. which can be naturally occurring or be tht
result of oil and gas production.

In order to ensure that tap water is safe to drink, EPA prescribes regu
lations which limit the amount of certain substances in water
provided by public water systems.

Some people may be more vulnerable to substances found
in drinking water than the general population.. Immune
compromised pCISOns sw:h as persons with cancer undergo
ing chemotherapy, persons who have undergone organ
transplants, people with HIV/AIDS or other immune sys
tem disorders. some dderly. and infants can be particularly
at risk from infections. These people should seek advice
about drinking water from their health care providers.
EPA/CDC guidclines on appropriate means to lessen the
risk of infection by Cryprosporidium arc available from the
Safe Drinking Water Hot-Line (800-426-4791).

Cryptosporidium:
Cryptosporidium is a microscopic organism that.
when ingcsted. can rcsuIt in diarrhea. fever and
other gastrointcstinal symptoms. The St. Paul
Water Utility tests for Crypto in the supply on a
monthly basis and has never detected it in the raw
or treated water. The organism comcs from animal
wastcs in the watershed. Crypto is diminated by
an dfective treatment combination including filtra
tion, sedimentation and disingcction.


