
M i t wvukee Nearshore Contined Disposal Facility (NCDF), Groundwater Quality 
Monitoring 
Sitcun~Wiiterway Remediation Prqjwt 

Sculr0 t 1  3,(I of the S itcurn Watcl-ali~yOprmtiotis, Mcrirzf~~zance, Plmzand M~nirarir~g 
(0MMP)IPonof Tiionma 19V.C. upclu~ed1995) presents the Port of Tacoma's goundwater 
q u ~ ~ l i t ?  associaled with the Milwaukee NCDF. which was filled withmunilorins ohlig~~lions 
cont~~minii~edsediments from the Sitcum Waterway (and the nan-Superfund Blair Waterway), 
and completed in 1995. The groundwater monitoring program is designed KIdetect and evaluate 
possible tong-ten chanzes in groundwater quality in the areas surrounding the disposal site to 
ensure compliance with the performance s~andards.The O W (p.3-1) states that the overall 
performance standard for this monitoring program is marine chronic criteria or ambient surface 
water quality in adjacent surface water (whichever is greater). Thepoint of compliance for this 
performance standard is  the sedimentlstlrfacewater intetfaceoutside ofthe berm md peninsulas. 
The monitoring program is designed around s phased approach that consistsof three stages of 
monitoring. The purpose of Stage 1 monitoring is to provide information tc,determine if 
constit~lenrs bci ng lcvohcd from the fil  I material and horizontally transported outside the fill 
area In g~uundw:ircr(see p. 3-8 of the QMMPI. Stage 1monitoring js focused on comparing 
bmet inr: condilrons (eslablishcd in rhe Poll's 1997 Baseline Groundwater Quality Report) to 
pr)st-conhtructlnn :I-nund~\~\l:trer B;tsed on the first round of Stage 1 monitoring, whichquillity, 
w:m ~r~niplefcd111 3003. cnnslirucn~sare I I ~being transported outside the fill area in 
gl.oundwatcr. Tl~us,Statst: 2 and Stage 3 munitoring have not been initiated. Siage 2 monitoring 
t\.oulrl he txrti~~moclrt, assess whelhcr inceases in chemical concentrations in graundwuter are 
an unr>rnrily ur' ~ h cr.csult ol' ii conrumi~~rllplume moving from the NCDF. Stage 3 monitoring 
would hc perft~~mcdto ilsscss tht potenri:li fur cxcecdance of performante srandards at the point 
of  cotnpIiunce. 

Base1ine Groundwater Conditions 

Baseline groundwaterdata were ccolIected between March B!&3and November 1996. Wells were 
sampled in the closure berm, in the areas north and south of the fill in the peninsula. and 
upgradient of the fill. For dl weIls, groundwater was analyzed for conventionals, metals, 
semivolsltile orgnnic compounds. and voIati le organic compounds (see Table 3-1 of the OMMF). 

For post~anstruc~ion k i n g  usedlong-tern rnanito~ng,the baselinc gmundwazertner&ldata we 
for statisricsll campatisanswith'gmundwater: data collected in the first found of Stage 1 
rnnni~oring.which wclmwl in ~ a k h  on2003. The long-term monitoring program f ~ u s e s  
mcrds {nrsenls.rilpper. lead, and zinc) hecause the resulrs of le-achingtests on sediments from 
S11cumW arerway ~ndiut~t tdthu metills are the nrast mobile chemicals leached. 

Add~tinnully,iucll M W-I4  is sampled within the  fill. However, data from MW-14 are not used 
to rsrithlish hascl.1inc condi t I(IIISfor perfurrnanw moniroring, 



Chronology 

1988 - 1996 9 years of groundwater data to establish bseline concentrations of chemi~a! 
concenrrtltions in groundwater. For the bmeIine, 4 older wells w t ~ %campled for 7 
ywn before rhe f i l l  and 2 years after the fill (i-e.,.1-988 to 1996) and 2 newer wells 
were sampled after the fi 11 (i.e., I995 and 1986). 

Milwaukee NCDF completed. 

1995, I986 The 2newer wells w e e  sampled post-con$~t~ction. 

1997 - 2002 No groundwarer sampling occurs (exceptfar MW-14 inside the fill). 

Fj~.l;lr~trndoS Stage I grt)undwtl~e~monitaidng; ocows in March 2003, Darsare 
comparcd to baschne guundwater metats concentrations. No increases above 
baseline were found. In  iacl. most metals mneentmti~nswere undetectedor were 
tuported ni vilucs very close to rke MRL. 

Munitorin9 Schedule 

The neal groundwater monitoring will o~cul-in March 2-008 [see Port latter to EPA in Augwt 
2003). The monitoring event will follow the derails pruvidd in the Port's letter to EPA in 
October 2003. 

Report SubmittalScheduIe 

The draft groundwater repon is due to EPA 60days after the last day of the samplingevent. A 
Final report, includingelectronic data, is due to EPA within 30 days of receipt of EPA comments, 

Purs~lantto the CD (as updated), copies of the report:s[hard or electronic) will be sent to Robert 
Taylor (NOAA)and CraigThumpson (Ecology), 
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2.0 SUMMARY OF QPERATXONS, MAINTENANCE, AND 
MONITORING ACTMTIES 

This e o n  provides a summary of the OMMP components. 

2.1 Wuter Qua!@ MorritorSng 

Tbe water quality monitoring program, presen 
designed to evaluate long-m groundwater 
Waterway nemhore disposat site and to assess potential impacts to 
surrounding surfacewater from groundwater discharge should changes in 
groundwater quality occur. Groundwater quality will be evaluated to 
ensure compliance with project-specific performance standards. The 
program is designed around a phased approach for monitoring and includes 
collection and analysis of groundwater samples. Figure 2-1 presents the 
water quality monitoring p r o w  master schedule. The objectives of this 
program are to: 

Monitor l a d  groundwater quality over time, using statistical 
techniques to identify significant departures from baseline maditions; 

Use the monitoring data and subsequent analyses as an "early warningn 
system indicative of changes to groundwater quality; and 

Evaluate the potentiaI impact of groundwater discharges to the adjacent
surface water by implementing potential contingency actions if 
significant changes are detected during scheduled monitoring. 

The sediment quality monitoring program, presented in Section 4.0, is 
designed to address the effectiveness of sediment -oval aspart of the 
Sitcum Waterway Remediation Project. The program addresses sampling 
of the Phase 1and Phase 2 axeas to assess the quality of sediments 
remaining a k r  dredging. The sediment quality monitoringpmgram 
includes sample collection, chemical analysis, and data interpretation. 
Figure 2-2 presents the sediment quality monitoring program master 
scheduIe. Theobjectives of this program are to: 

Select indicator chemicals; 

Describe the s t a t i s t i d  basis for determining the frequency and location 
ofPhase 1 and Phase 2 sediment sampling for the initial pst-
construction monitoring program; 

t Describe the basis for evaluating the effectiveness of remediation with 
respect to sediment quality objectives (SQOs); 
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February 11, 1998 

Christina Ngo 
Remedial Project Manager 
Mail Stop ECL-I15 
€PA Region 10 
1200 Sixth Avenue 
Seattle, Washington 98101 

Re: Stage 'I Groundwater Qoaiity Monitoring W a n  
Sitcurn Waterway Remediation Project-

Dear Me Ngo: 

This letter provides the Port's Stage I groundwatermonitoringprogram for die Sitam 
Waterway RemediationProjea This program incorporates EfA's written comments 
(September 8, 1997)on the Stage 1 monitoring promm, and the results of discussions from 
our February 4, 1998, teleconference. 

Wells to be Monitored 

The following seven weils will be sampled during Stage t groundwater quality monitoring: 

b MW-3 and MW-7Eacadedon the Puyailup peninsula (Figure 1); 
b MW-I2 located on the Sitcurn peninsula; 

MW-t 0 located within the dosure bem; 
b MLV-14 located within the FacRit)r; and 
b MW-1 and MW-1A located upgradient af the Facility. 

PO. BOX f 837 ? i a ~ m a ,~ a S h i r i g t ~ n98401 - 7  837 Thlephene: (206)383-5841 
A-mrnis:tcre~: :a* 4. =%~uimFi&xd Ma'mnc *-Palitck S''da1e? 13a8'Psfft? ;@I+,.M -arm 

& ~ ~ E ; u I w ~LCre~:cr;ionn J. T ~ ~ s r r a  
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If you have any questions, p l e a  contacS me at 363-9464 (Tacoma) or 8380142 (Seaale). 

Sincerely yours, 

Richard Cilmur 
Director, Environmental ~f fa i rs  

Enclosures: 
References 
Figure 1 - Site and Monitoring We!/ Lotation Plan, Stage 1 Monkring 

cc: 	 Karen Stash, Weston 
Philip Spadam, Hart trawser 
Stwe Germlac Hart  Crowset 
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WESTON has reviewed the Port of Tacorim's handouts tiom our I Apd 1997 meeting regarding 
the long-term groundwater monitoring at the Milwaukee Waterway fill site. Based on the 
information presented and previous information collected for the Sitcum Waterway Remediation 
Project, anapproachofreduced (e.g., less thanevery J&) monitoring appears appropriate. This 
is based on the following information: 

1) The regression statistics indicate a good comlatio~between the sediment and water 
concentrations in the calculation of the distribution coefficients, AND the distribution 
coefficients(Kd values) are low and therefore environmentally conservative (i.e., the lower the 
distribution coefficient,the more the contamhuts are assumed to migrate, hence creating an 
"impact"sooner). 

2) Other confined disposal facilitiesin other parts af the country have indicated that 
conhmkmts within these facilitiestend not to migrate at rapid rates. This is because the 
contaminated material is placed while being maintained ina saturated condition,'andbecause the 
contmbted material is placed within a si&csult amount of uncontaminatedor lesser 
contamhakd material. Also, conhed disposal facilities tmd to "d"themselves with the h e r  
grained material. The above was conhned for other sites mtmd the countty with S. W c h  of 
the COE. 

3) Kds in the peninsulas do not exist, but if we assume i6eworst case, (specZ~ally~that the 
contdmnts are not a t t d d  at all as they movethrough the peninsrilas). the con*ts 
would move at the same rate as the groundwater. Based on the groundwateradvection rates 

! provided by Hart-Cmwser, the containhants would not reach Commen=ment Bay for 19 years,-
at a minimum. Tohelp verify this, WESTON would liie to review the Port's calculationsfor the 
groundwater advectionrates (e.g., what values w m used for gradients and hydraulic 
conductivity). 

Although the item above indicate slow movement ofcontambmtsh m  the Facility to 
CommencementBay, a verification ofthe above predictions is suggested Therefore,the Port's 
approachforno long-term groundwater monitoring to occuris not a p p r o e e .  Since the dnwc 
are based on models and mwmptiom, collection of actual datatoc o m  the predictedresuIts is 
warranted. Therefore, WESTON reconhmends some limited long-term groundwater monitoring 
to occur, in the form ofgroundwater monitoring, within the next 5 to 10years CL~.,at Year 10 of 
the monitoringprogram, which would be approximately7.5 years from now). In addition, a 
limited List of d y t e s  canbe consideredin order to reduce sapling cosfs (e.g., d y z e  for 
indicator metaIs only). 
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The purpose of this monitoring program is toprotect water quality in 
adjacent surface water from contamhunts which could -tially mnigrate 
in groundwater from the Milwaukee Waterway mushore &ed disposal 
site. Theperfom= standard for thismonitoring ptogram is marine 
chronic criteriaor ambient surface water quality in adjacent surface water 
(whichever is g-1. The point of mmpliance for this petformance 
standard is the sediment/surfacewater interfa outsideof the berm and 
p insuhs .  

The monitoring program is designed todetect and evaluate possible 
long-term changes in groundwater quality in the areas surrounding the 
disposal site to ensure compliance with tbe prhrmance standards. The 
program includes the callection, analysis, and interpretation of groundwater 
quality data from five existing and seven proposed monitoring wells 
installed around the perimeter of and within the Milwaukee Waterway 
nearshore disposal site (Figure 3-1). The objectives of this program are to: 

Monitor Idgroundwater quality over time, using stat is t id  
techniques to identify significant departures from baseline conditions; b 

/wi\ {y') 
b 	 Use the monitoring data and subsequcnt analyses as an *early w h g  +#Lb,, 

system indicative of changes to groundwakr quality; and 2 ,T;+ kIdt""3 

surface water by implementing potential contingency actions if 3, 

signifiwnt changes are detected during scheduled monitoring. (@ !' 
This program sets forth the location, frequency, and analysis of 
groundwarn samples for monitoring conditions sumunding the Milwaukee 
W e w a y  nearshore disposal site. Appropriate health and safety measures 
and field sampling procedures are presentd in Appendix A, Groundwater 
Sampling Operations Manual, 

The water quality monitoring master schedule is shown on Figure 2-1. 

3.1 Phased Monitodng Approach 

The monitoring program is designed around a phased approach whicb 
includes three stages of rnonitoting, The phased approach provides for 
flexibility in the monitoring program which will enable the Port and EPA 
to optimize specific actions (such as location of additional monitoring 
welIs) which may be deemed nmsary during the monitoring program. 
The three stages of monitoring are summarized with decision trees on 
Figures 3-2, 3-3, and 3-4. 

Evaluate the potential impact of groundwater discharges m the adjacent 
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Actions in Stage 1 are designed to answer the question as to whether 
ooncentdons of certain canstituents demonstrate a staristidy significant 
increase above baseline groundwater quality as a result of placement of fdl 
in the Milwaukee Watesway. Actions that will b accomplished include 
mutine monitoring of groundwater quality and statistical analysis of the 
mutts using the Shewhart-CUSUM aontrol chart method. If statistidly 
significant increases are observed, then the Port will propose, and EPA 
will determine, whether to shift to Stage 2. 

The purpse of Stage 2 d t m i n g  is to identify the existence ofpotential 
contaminant plumes migrating from the fill area, and to estimate the areal 
and vertical extent of the plume. Actions in Stage 2 will include refining 
of transport analyses, establishment of threshoId criteria with EPA 
approval, and installattion ofadditional monitoring wells. Stage 2 actions 
may also include an increase in monitoring frequency and the list of 
analytes, if deemed necessary. If Stage 2 threshold criteria are exceeded, 
then the Port will propose, and EPA will determine, whether to shift to 
Stage 3. If the existence of a plume is not identified, or if threshold 
criteria are not exceeded after a period of time, then the Port may propose, 
and EPA will determine, whether to retwn to Stage 1. 

Stage 3 is designed to identify whether there is the potential for 
performance standards to be exceeded. Additional wells, including sentinel 
well(s) will be instaI1ed at the beginning of Stage 3 monitoring, 'kafisport 
analyses may again be refined to optimize the location of additional 
monitoring wells, including the sentinel wells. Threshold criteria for 
Stage 3 at the sentinel wells will be marine chronic criteria or ambient 
surface water quality in adjacent surface water (whichever is greater). If 
Stage 3 threshold criteria are exceeded, then the Port will propose, and 
EPA will determine, whether to proceed with contingency plans. 

Although implementation of each stage is designed to occur sequentially, a 
shift to a different stage, or to the contingency plan may occur, if indicated 
by data collected for the monitoring p g m .  

As part of this monitoring program, KPA and the Port will periodically 
review the utility of the various monitoring elements. If any of the 
elements are found to be no longer necessary, the Port and EPA may agree 
to terminate any or all of the monitoring elements. 

3.2 Hydrogeology and Geochemistry 

Upon filling, the Milwaukee Waterway nearshore disposal site will become 
an upland area with a groundwater flaw system similar to that observed 
h e a t h  other Commencement Bay land masses and peninsulas, which are 
bordered by paraIIeI rivers and waterways. The foUowing discussions 
briefly summarize the subsurface soil conditions and baseline geochemical 
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data meritto the design and -011 of the monitoring program. 
Additional details, which form the basis for these d i d o n s ,  are 
presented in the Phase 1Re-&medial Design Evaluation md Phase 2 
P&minary Evaluation of Remedial Options Report (Evaluation Report; 
Port, 1992~). 

I Unco&ted Whte~-B& Soils 

Subsurface deposits beneath the peninsulas located on each side of the 
MilwaukeeW a m a y  typically msist of silty sand witb noncontinuous 
silt and clay layers, as observed in mil borings extending to depths of 
75 feet (about elevation -58 feet Mean Lower b w  Water m w  as 
defined by Port of Tacoma and U.S. Army Corps of Engineers datum). 
Interp~eWionof these pre-existing soil ccmditions are shown in cross 
section on Figures 3-6and 3-7. Theprofile locations are shown on Figure 
3-5 along with the locations of wells used in their development. While 
three soil horizons (Uppr, Middle, and Lower} can be identified b a d  on 
origin and density, groundwater monitoring indicates that the three soil 
horizons behave as a single unconfined w a t e r - m g  zone. -use the 
anticipated grain size of the fill material is consistent with the adjacent soil 
t p s ,  these deposits will oolIectively form a single unconfined 
water-Mng system. 

A radiaI groundwater flow system with both horizontal and vertical 
components is ex* to develop within the newly formed peninsula. 
The primary direction of groundwater flow (calculated as a net gradient 
averaged over multiple tidal cycles) will be from the fa (and h m  uplands 
south of the site) toward the surrounding water bodies. While the net 
gradient wiU be toward the surrounding water bodies, short-term reversals 
(with groundwater flow from the water Mes toward the fill) will w u r  
during high tide piods. 

Based on groundwater flow maleling of post-construction conditions 
conducted during pre-remedial design, net average linear groundwater 
velocities were estimated to range from 10 to 40 feet per year. This 
resulted in groundwater travel times ofapproximately 10 to 80 years 
between the fll  and the adjacent water bodies. Since the monitoring wells 
on the peninsulas are generally lmted midway ktween the iXland the 
adjacent water bodies, groundwater from the fill should reach the wells in 
approximately 5 to 40 years. 

3 2 2, Se&men i ~uchabi&vand Exrstsnm Gmundwafe @&y
. . r 

Over the period from March 1988 to October 1991, six rounds of 
groundwater samples were collected from the ten existing monitoring 
wells. These data are presented in Table 3-1. In addition, mlurnn 
Iaching tests were performed on sediment samp1e.smllectedfrom both the 
BIair and Sitcum waterways. The leaching tests were conducted by passing 
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water through the sediment column and d ~ t i n gleachate samp1es for 
chemical analysis. The tests indicate the potential for long-term 
contaminant releas from dredged material. The results of the Sitcum 
leaching tests are summarized in the Phase 1 and Phase 2 Data R t p r t  
(Port, 1992a), and the leaching test technical memorandum dated 
November 20, 1992 (Hark Crowser, 1992). Leaching tests for the Blair 
are summarized in Appendix H of the Evaluation Report (Port, 1992~)and 
in the November 20, 1992, technical memorandum (Hart Crowser, 1992). 

The results of the Sitcum sediment mumn leaching tests were used to 
identify appropxkte analytes for monitoring poteatid long-- water 
quality changes in groundwater adjacent to the Milwaukee Waterway
nearahore disposal site. The concentrations of datedanalw,which 
were frequently detected in the leachate samples, are s e in 
Table 3-2. All chemicals detected in m m  than 25 percent of the total 
number of leachate samples (18) are included in the Table 3-2summay. 
ChemicaIs detected included 8 metals (antimony, arsenic, cadmium, 
oopper, lead, mercury, nickel, and zinc), and 2 organic compounds 
@entachlorophenol and bis(2-ethylhexy1)phthalate). Representative 
conventional parameters (i.e., salinity, organic catbon, and ammonia) are 
also included in the Table 3-2 summary. Although the results of Blair 
sediment leaching tests were not considered in the analysis, inclusion of the 
Blair tests would not change the analytes proposed for monitoring. 

A summary of the baseline groundwater monitoring data is presented in 
Table 3-2 for comparison with the leachate data. Based on this 
comparison, the chemicals which occur at higher concentrations in the 
leachate (relative to baseline groundwater) indude antimony, arsenic, 
copper, lead, and nickel. 

3.3 Groundwater Sampling and M y d s  

Theproposed long-termgroundwater monitoring network consistsof five 
existing weIls and five new wells installed at nine locations on the 
peninsulas and land around the Milwaukee Waterway, and one well in the 
closure berm and one well in the fill (Figure 3-1). 

Existing wells to be used in the network include monitoring wells MW-1, 
MW-LA, MW-4, MW-5, and MW-7. Existing monitoring wells MW-2, 
MW-3, MW-1, and MW-1A are all I d slightIy upgradient of the site. 
Monitoring wells MW-2 and MW-3 are not included in the long-term 
monitoring network but may be used for groundwater elevation 
measurements. MW-I and MW-1A will serve as the upgradient 
monitoring wells for this monitoring program because they are paired weIls 
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which are smed at a %haflowdepth w-1)and a deeper depth 
(MW-1A). 

Seven new wells wil l  be installed around and within the disposal site 
during and after cmstruction. These include two w d s  (MW-8 and MW-9) 
on the peniosuh between the Milwaukee Waterway and the PuyaUup River, 
three wells @W-11, MW-12, and MW-13) on the peninsula between the 
Milwaukee and Sitcum waterways, a well (MW-10) in the closure berm, 
and a well (MW-14) installed approximately in the middle of the fill. The 
l d o n s  of the new wells are shown on Figure 3-1. 

The new monitoring wells located in the berm (MW-10) and the fill (MW-
14) will be insued after the upland improvements (e,g., ballast, paving, 
drainage, and lighting) have been wmpleted. This is anticipated to occur 
from 6 to 12 months following completion of the fill; however, additional 
time may be required. The fiU well will be sampled only to provide 
additional data and will not be used to evaluate performance. Data 
collected will be used to verify the results of leaching tests and to caIibrate 
additional transport analyses, as may be nmsary.  

The new wells will be constructed in a similar manner as the existing wells 
using 15-foot screens. The new wells will be screened approximately horn 
-15 to -30 feet elevation (MLLW) as shown in subsurface profiles on 
Figure 3-8, The screens will be installed at elevations which take into 
account the contaminated sediments p l a d  in the Milwaukee Waterway 
confined disposal site and soil conditions encountered during drilling, as 
well as the horizontal groundwater flow gradients to monitor potentially 
contaminated groundwater moving away from the fill. In addition, EPA 
will be consulted prior to final screen placement, 

Collectively, these wells will provide groundwater samples representative 
of horizontal groundwater flow anticipated from the fa material toward the 
Sitcum Waterway, the mouth of the Milwaukee Waterway, and the 
Puyallup River. 

*After installation of the new wells, the Port will oollect data to evaluate the 
horizontal groundwater flow regime. This data collection wiIl include a 
7-day program of continuous (every 15 minute) Wsducer-ba& water 
level measurements in all wells to evaluate the effects of tidal fluctuations 
on water levels. In addition, a water level measurement will be taken in 
each well within a one hour period to confirm the 7-day study. This will 
be done twice; once during wet-season and once during dry-9eason. The 
Port will evaluate the data and may propose toEPA for approval to no 
longer monitor certain wells that may be found to be upgradient of the fill. 

Hydraulic conductivity testing of all new wells will be done by either slug 
testing or possibly time series analysis of water level response to tidal 
fluctuations. Should additional consofidation occur after paving and 
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installation of manibring wells in the fill or berm, additiond hydraulic 
conductivity testing of these wells may be done. 

Groundwater samples collected during routine monitoring events will be 
analyzed for a wies of field parameters, cations, anions, and metals, 
except for samples from well MW-14 in the fill which will be analyzed for 
the suite of constituents analyzed in the Sitcum Leaching tests. Analyses 
will be performed in -ce with samphg pxocednres and quality 
assurance pmtocoIs presented in the Groundwater Sampling Operatims
Manual (Appends A). The analytical parameters were selected based on 
an evaluation of sediment column leaching tests and the baseline 
groundwater quaIity data set. 

The parameters proposed for long-term routine monitaring include most 
constituents detected in more than 25 percent of the leachate samples 
(Table 3-2). Two organic chemicals (ptachlorophenol and 
bis~ethylhexyI]phthalate), which were detected in more than 25 percent 
the leachate test samples, will not be analyzed. Specifically, 
pentachlorophenol was detected in only 8 of 18 leachate samples at a 
maximum concentration (0.95 pglL) below surface water quality criteria 
(the most restrictive marine water quality Miterion under 40CFR 121-125, 
WAC 173-201 and WAC 173-340 is 5 pglL). Additionally, 
pentachlomphenol is not considered a sediment quality issue for the Sitcum 
and Blair waterway sediments. Bis(2-ethylhexyI)ph~teis a common 
field and laboratory contaminant. 

In addition to metals, the propod long-term monitoring program includes 
determination of conventional field and inorganic parameters. The list of 
analytm proposed for analysis includes the following: 

Field Parameters (pH, Temperature, Turbidity, and S-c 
Conductance and Dissolved Oxygen. This Iist may be modified with 
EPA approval based on the results obtained during baseline monitoring; 

Major Cation and Anions; and 3-
Dissolved Metals (Arsenic, C w I  Lead, ~ d e s e ,M w ,  
Nickel, and %c). 

Analysis ofmetals is appropriate as the results of .the leaching tests indicate 
that metals are the most mobfie chemicals leached. Therefore, metals will 
serve as indicators of contaminant migation from the nearshore disposal 
site. 

Although cadmium was detected in more than 25 percent of the leaching 
test sampIes, the average concentrations detected were less than those 
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detected in baseline groundwater results and, therefore, will not be 
analyzed. Antimony will not be analyzed because of matrix interference, 
which has resulted in highly qualXed data in previous stages of this 
project, and concentrations detected in the leading tests were well below 
marine chronic criteria. 

Xf analysis ofgroundwater samples from well MW-14 in the fill indicate 
significantly different wnstituents or cwcentratiom than those obsemed in 
the leaching test results, the Port may propose for EPA appmval whether 
to increase the list of anal* for routine monitoring. 

Analytical methods and detection limit g d s  for routine groundwater 
monitoring and for samples taken from well MW-14 in the fill are given in 
Tables 3-3 and 3-4, respectively. 

Examination of historical data collected from the existing wells suggest that 
groundwater quality varies by both hation and depth, and therefore, 
comparisonswith baseline data will need to be made on an intra-well basis. 
Examination of existing historical data does not show wet seawnldry 
season concentration variations in groundwater quality; however, historical 
data to date are insufficient to confirm this statisticaily. In general, more 
constituents are detected in wet seama samples. 

To better establish a baseline of groundwater quality for existing wells and 
to establish baseline groundwater quality in new monitoring wells, and to 
confirm the lack of wet seasonldry season groundwater quality trends, the 
following baseline monitoring program will be implemented: 

New wells will be sampled quarterly until a sufficient number of 
samples have been obtained to establish a statistically significant 
baseline (see Section 3.4.2); and 

Existing wells will be sampled semi-annually to supplement existing 
baseline data until a sufficient number of samples have been obtained to 
establish a statistically significant baselime (see Section 3.4,2). 

The baseline monitoring period will end when the Port and EPA agree that 
statistically simwnt baseline conditions have been established in the 
wells. It is anticipated that this would take approximately two years. 
Additional samples may be required if the first 8 wnples indicate 
seasonality. Although this baseline will be established after construction, 
average groundwater velocities are such that groundwater moving from the 
fill would not reach the w a s  until after the baseline monitoring is 
complete. The monitoring well installed in the fill will be sampled twice a 
year for the first two years. 
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3.4 Stage 1 Gmundwafi!rMonifodng 

The primary focus of Stage 1 monitoring is to campate post-construction 
groundwater quality to m e conditions. This stage of monitoring win 
provide information to determine if constituents are being leached from the 
sit material and horizontally transported outside the fill area in 
groundwater. 

Stage 1 groundwater quality monitoring wil l  involve: 

Sampling of groundwater for &ected anal* identi&d in Table 3-3 in 
the existing and new monitoring wells mundthe Milwaukee Waterway 
nearshore disposal site, and 

Statistical comparison of sampling results to baseline conditions to 
assess changes in groundwater quality. 

The Stage 1 decision framework is depicted on Figure 3-2. 

34.1 Monitorinn Schedule 

After completion of the baseline sampling program (Section 3.3.31, initial 
Stage 1 groundwater quality monitoring will be conducted on an annual 
basis, commencing one year after baseline sampling is completed. Given 
the estimated hydraulic travel times between the fill and the monitoring 
wells (5 to 40 years), this sampling schedule is sufficient for detecting 
potential changes in groundwater quality during Stage 1. These travel time 
estimates assume advective groundwater flow, which does not account for 
the adsorptionldesorption affects that ate expected to further slow 
constituent migration. 

As discussed above, examination of data suggests a lack of wet seawnldry 
season variation in concentrations. This is further supported by low 
groundwater veIocities and obsrvations ofregional groundwater quality 
fluctuations. However,existing baseline data suggest there is a tendency 
for more constituents to be detected during wet season sampling. 
Therefore, routine monitoring will occur within the perid from November 
to June as the detection frequency may be higher during the wet s a w n .  If 
future baseline sampling results indicate different trends than existing 
results, the Port may propose; and EPA will determine, to adjust ta a more 

4
appropriate monitoring schedule. Based on the results of annual 
groundwater monitoring, the Port may propose, and EPA will determine, 
whether m q u i r e  monitoring at r reduceii frequency. 
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Appropriate p d u r e g  for statistical i n w m  of groundwater 
monitoring data are &scribed in EPA's Interim Final Guidance document 
entitled "Statistical Analysis of Ground-Water Monitoring Data at RCRA 
FacilitiesRW A ,  1989). For situations where significant differences occur 
between wells with a sufficiently comprehensive baseline data set, which is 
the case here, cotlstniction of a Shewhart-CUSUM mtrol chart for each 
well is fecornrnendd for monitoring analp levels over time. The control 
chart prooedure is explained in detail in Section 7 of the EPA document. 

Specific procedures proposed for the statistical analysis include the 
followin$: 

b 	Examination of existing baseline data suggests that concentrations of 
a h  analyte are approximated by the log-normal distfibution, therefore, 
all analyte data will be log-transformed prior to statistical analysis; 

Examination of data, mupled with low groundwater velocities suggests 
a lack of wet seamidry s a m n  variations, which will be able to be 
confirmed during post-construction baseline sampling. Therefore, if 
confirmed, adjustments for wet seasonldry season variation will not be 
necessary; 


After post-construction baseline sampling, serial correlation between 
sampling events will be analyzed to confirm the independence of the 
data sets; and 

b 	 Standard statistical parameters for the Shewhart-CUSUM control chart 
will include the following: "he (decision internal vaIue) = 5;  "k* 
(reference value) = 1; "SCL"(S hewhart control limit) = 4.5. These 
values are generally regarded as most appropriate for the application of 
combined Shewhart-CUSUM charts to groundwater monitoring (Starh, 
1988;EPA, 1989). 

If the results of these analyses indicate no statistically signifiwnt ioc= 
in and* concentrations at a given monitoring well, Stage 1 groundwater 
quality monitoring will continue on an annual or less than annual basis, as 
proposed by the Port and determined by P A .  However, if statistically 
significant increases do occur, the Pot wil l  evaluate the data and propose 
to EPA to either continue with Stage 1 or to move to Srage 2. =A will 
make a final determination based on a review ofthe Port's proposal. 

Stage 2 groundwater monitoring is designed to assess whether the increase 
in concentrations of analytes above baseline, identified in Stage 1, is an 
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anomaly or the result of a contaminant plume moving from the nearshore 
disposal site. Stage 2 actions to answer this question include but are not 
limited to the following: 

Installation of additional monitoring wells m d the existing wdl(s) of 
concern; 

Refinement of existing groundwater lmaqmrt analyses; and 

Establishment of Stage 2 tbmhold miteria. 

The decision framework for Stage 2 is depicted on Figure 3-3. 

At least two new wells will be. installed to identify and evaluate the 
magnitude of concentration gradients around the well of concern. One well 
will be. located between the existing well and the nearshore disposal site 
and the other well will be installed between the existing well and 
downgradient surf" water. ThePort may install additional wells around 
the existing monitoring well to assess the lateral and vertical extent of 
potential contaminant plumes. 

The Port will evaluate the data and propose to EPA the number, location, 
and depth of any new wells in this stage. EPA will review the Port's 
proposal and make a determination regarding the monitoring wells. 

Groundwater transport analyses were done previously to assess potentid 
impacts of filling the Milwaukee Waterway on surface water. Discussion 
of transport anaiyses and results axe in the design calcuMcms document 
which is part of the remedial design plans and specifications. The analyses 
were based on typical site conditions and did not consider in detail the 
effects of chemical reactions, tidal mixing, and dilution of groundwater at 
the surface watedaquifer interface. 

IfStage 2 of the groundwater monitoring program is reached, the transport 
analyses will be refined to include localized groundwater conditions and the 
transport parameters mentioned above. The analyses will consider the 
monitoring data collected and will be used to assess potential impacts to 
surface water and establish threshold criteria for Stage 2. 
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The Port will use the results of groundwater monitoring and d e d  
transport analyses topropose Stage 2 threshold criteaia to EPA. The 
criteria may be hadon monitoring to debmine if concentrations of 
selected anal* statistidy increw (see Section 3.4.2) above baseline. 
Stage 2 threshold criteria will be proposed such that exceedence of the 
criteria wodd not indicate an exmedace of p fommce  standards at the 
point of compliance and would allow sufficient time for implementation of 
Stage 3 monitoring or mtingency p h a h g ,  if mcmaq. EPA will 
review the Port's proposal and make the i7ml delembtion of Stage 2 
threshold criteria. 

Groundwater quality data from the Stage 2 monitoring program will be 
evaluated to determine if elevated concentrations of analytes in 
groundwater are point anomalies or if they a p p r  to be a r d  in extent. 
The data will also be analyzed over time to evaluate if the groundwater 
impacts are transient or long-term. 

Methods of analyses may include statistical evaluation of the data, 
evaluation of transport analysis results, and comparison to threshold criteria 
depending on the groundwater quality data generated. 

If the analysis indicates the potential existence of a plume, and the Stage 2 
monitoring wd(s) indicate concentrations of selected analytes in 
groundwater exceed Stage 2 threshold criteria, the Port will evaluate the 
dab and propose to EPA either to continue with Stage 2 or to move to 
Stage 3. EPA will make a final determination based on a review of the 
Port's proposal. 

Stage 3 is designed to assess the potential for exceedence of perfoxmane 
standards at the p i n t  of compliance. Stage 3 monitoring would include 
but not be limited to the following: 

Further refmement of transport analyses; 

b Installation of sentine1 well(s) near the surface water; 

Sampling of surface water for ambient water quality; and 

Sitespecific study of tidal mixing and dilution at the point of 

compliance. 
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1t may be nece.ssary to reevaluate analytical me.&& and detection limits 
at this time. 

FigUte 3-4 shows the Stage 3 decision framework. 

Data collected during Stage 2monitohg wil l  be used to further refine 
transport analyses. The analyses will be used to assess the potential for 
impacts to surface water aad to optimize the l d o n  of the sentinel 
well(s). The analyses may also be used to assess the effectsof tidal mixing 
in the aquifer and mixing with subwaters at the sediment-water 
inmfice. 

3.6.3 Installation of Sentinel Well@ 

The sentinel well or wells will provide early warning of potential impacts 
to adjacent surface water. The results of the Stage 3 transport analyses 
will be used to optimize the location ofthe well@) such that ex-ce of 
threshold criteria at the sentinel well(s) would not indicate an exceedence 
ofperformance standards at the point of compliance and would allow 
sufficient time for implementation of contingency actions if deemed 
necessary. The Port will evaluate the data and propose to I P A  the number 
and location of sentinel wells. IWPA will review the Port's pmpsal and 
determine the appropriate action for installation of the well(s). 

3.6.4 Surface Water Sanrtr&g 

Sampling of surface water will be done at the beginning of Stage 3 to 
evaluate ambient surface water quality. The results of this sampling and 
analysis will be used to establish performance standards (see Section 3.1). 
Prior to surface water sampling, the Port will submit for EPA approval a 
surface water sampling and analysis plan. 

Stage 3 threshold criteria will be implemented at the sentinel well(s). The 
threshold criteria will be marine chronic criteria or ambient surf- water 
quality in adjacent surface water (whichever is greater). Excxahce of the 
threshold criteria at the sentinel well does not imply excdence of the 
performance standards because tidal mixing and tidal dilution will cause 
exit concentrations to be below the concentrations measured at the sentinel 
well. This affect was discussed in the modeling daribed in Swtion J of 
the Sitcum Waterway Remediation Project, Remedial Design Calculations 
Document. 
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To assess the potential for impacts to surface water, the Port will study the 
processes of tidal mixingand tidal dilution near the sedhentlsurface water 
in-. This study may include numerical simulation of tidal mixing and 
statistical analysis of Wty mpling results over a tidal cycle. Prim to 
the study, the Port wiII pmpse for EPA approval a plan describing the 
details of the tidal mixing and dilution study. 

Excedmce of m o l d  criteria at the sentinel wws)would indicate that 
the contaminant plume has migrated near the suifke water. Should an 
exceedace occur, the Port may elect to perform appropriate bioassays 
dwing Stage 3 to e v a l m  potential environmental impacts to surface 
water. The Port will evduate all data collected and ptopose to EPA 
whether or not to shift to contingency plans. EPA will review the Port's 
propsat and will make the final determination whether to shift to 
contingency plans, 

3,7 Contingency Plnn 

As indicated above, if Stage 3 groundwater threshoId criteria are exceeded, 
there is a potential for impacts to adjacent s u r f .water and EPA may 
determine that it is appropriate for the monitoring program to shift to the 
contingency plan. 

The specific problem that causes the shift to contingency plans will dictate 
what actions may be most appropriate. Actions may include but will not 
be limited to the following: 

Further study of specific problem; 

Performance of bioassays to evaluate environmental impacts; and 

ImpIementation of remediation techniques such as in-ground barriers, 
bioremediation, groundwater pumping and treatment or rehjectim, or 
other appropriate remediation technologies. 

It should be noted that although implementation of each stage is designed 
to amr sequentially, a sfiifi to the contingency plan may occur from any 
of the monitoring s e e s  if data mllected indicate such a shift is 
appropriate. 
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3.8 Schedule for Monitoritrg and Reporfirrg 

Tbe water quality monitoring master schedule is&own on Figure 2-1. 
The schedule shows the time relationship between various activities for the 
water quaIity monibring program. 

Installation of new monitoring wells for Stage 1 monitudg will occur 
during consfmction of the mushore confined fill except for the wells in 

1-the berm and the fill. The new monitoring wells in the berm and 
the fill will be installed after the upland i m p v m t s  (e.g. ballast, 
paving, and lighting) have hem completed. This is anticipated to wcur 
6 to 12 months following completion of the fill,however, additional time 
may be required. 

Baseline monitoring for each new well will begin immediately after son. During the baseline monitoring pwiod (seeSection 3.3.31, the 
Port will prepare and submit a report describing the construction of the 
new wells. Sampling data will be provided to EFA within 60days after a 
sampling event. The Port wiIl also provide annual repotts of the results of 
groundwater elevation and chemistry data. Should circumstances dictate a 
change in this reporting schedule, the Port will propose a refined schedule 
to EPA. EPA will review the Port's proposal and make a final 
determination on the schedule. 

Schedules for other actions that may occur as a resuIt of shifting to 
different stages of monitoring will be proposed toEPA by the Port at the 
beginning of that stage of monitoring. EPA will review the Port's proposal 
and make the final determination of the schedule. 
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January 6, 2004 

Karen Keeley 
Remedial Project Manager 
U.S. EPA Region 10, ECL-111 
1200 Sixth Avenue 
Seattle, Washington 98101 

Re: Revisions to Stage 1 Groundwater Quality Monitoring QAPP 
Sitcum Waterway Remediation Project 

Dear Ms. Keeley: 

This letter presents proposed changes to be incorporated by reference into the OMMP (Port 
1994) for Stage 1 groundwater quality monitoring for the Sitcum Waterway Remediation 
Project. The proposed changes to the sampling and analysis protocols are consistent with the 
OMMP as modified by the following correspondence: 

r Port's letter to EPA dated Februarj 11, 1998; 
r EPA's e-rnailfietterdated September 24,2Q03,approvingchange in the analytical method 

fur metals from CLP methodology to EPA Methods 200.8and 601OB; and 
EPA's e-mail/letter dated October 14,2083, clarifying sampling and analysis procedures for 
future Stage 1 groundwater quality rnanitorfng. 

The existing QAPP and subsequent letter medications will not be revised because of the 
following: 

m Law frequency of sampling (once per 5 years); 
Small number of monitoringwells and andytes (sevenwells and four metals); and 
Lack of statistically significant differences between the baselinegroundwater data and the 
2003 Stage 1 groundwater quality results (Port 2003a). 

Data interpretation will remain consistent with the OMMP and the 1997Baseline Groundwater 
Quality MonitoringReport (Port 1997). 

P.O. Box 1837 Tacoma, Washington 98401-1837 Telephone: (253) 383-5841 
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Groundwatersamples collected from MW-f4, within the containment facility, will also be 
analyzed for the followinggeneral wafer quality parameters to provide additional data on 
geochemical condidons within the containment facility: 

Bicarbonate alkalinity as CaCO,; 
r Major cations including calcium, iron, magnesium, manganese, potassium, and sodium; and 
r Anions to include chloride, sulfate, sulfide, and total phosphate as phosphorus (P). 

Sample containers and volumes required, preservation, and holdingtimes are listed in Table I, 
which replacesTable A 4 5  of the QAPP (OMMP Appendix A). 

Analytical Methods 

The OMMP originally specifiedthe use of €PA Contract Laboratory Program (CLP) analytical 
methodsfor analysis of indicator metals (arsenic, copper, lead, and nickel), The Port had 
proposed analysis of indicator metals using extraction by reductive precipitation(€PAMethod 
1640 modified) and analysis by EPA Method 200.8, ICP-mass spectromew to adieve lower 
detection limits (Port2003b).EPA (2003)has reviewed the standard operating procedure and 
additional method performance information provided by Columbia Anal@cal Services (CAS) 
and has approved the use af Method 2130.8 far this project. In the event that CAS Is nM 
selected to perform future groundwater analysis, the Port will providethe EPA with the SOP 
from the laboratorythat will be analyzingsamples. 

The major cations (calcium, iron, magnesium, manganese, potassium, and sodium) to be 
analyzed in samples collected from MW-14 will be determined by EPA Method 60105, 

Bicarbonate alkalinity will be determined by Standard Methods23208 rather than EPA Method 
310.1. The two methods are essentially identical but Method 23.208 addresses the calwtatian 
of bicarbonatealkalinityfrom the titration analysis in more detail Ehan Method 310.1. 

Analytical methods for other parameters specified in the OMMP will remain unchanged. 

Analytical methods and laboratory reporting limits are summarized in Table 2, which repIaces 
OMMP Tables 3-3 and 3-4 and Table A 4 2  af the QAPP, 

The level of laboratory quality control and documentation will be similar to that of the CtP. 
Precision and accuracy measurementswill be performed using site-specific samples for each 
sampling event at a minimum frequency of 5percent, Accuracy wil! be assessed by analysis of 
matrix spike (MS)samples and standard reference materiak (per Table A-4-4 of OMMP or 
similar sources) and/or independentiy purchased laboratory controi samples (LCS)+ Precision 
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will be assessed by analysis of Iaboratary and field duplicate samples or MS/MS duplicate 
samples. tahoratory quality control criteria are presented in Table 3, which replaces Table A-4-3 ' 

of the QAPP. 

Schedule and Repodng 

Round 2of Stage 1groundwater quality monitoringis scheduled for March 2008. Based on the 
results from round 2 of Stage 1 monitoring, the Port will propose, and EPA will determine, an 
appropriate schedule and scope for additional Stage 1 manitoring 

The drafi report is due to EPA 60days after the sampling event and will include sampling 
information and field logs (includinga summary of well conditions), analytical results, a data 
validation report, and a comparison of thedata to the 1997 Baseline Groundwater Quality 
Report by adding the data to the established Shewhart-CUSUM Control Charts, consjstent with 
the 1994 OMMP and modificationsagreed ta by the Port and EPA. The draft repart will be 
revised in response to EPA comments and a final report (including etectronic data as specified 
on page A 4 18 of the QAPP) wil be submitted to €PA within 30 days of receipt of EPA 
comments. Copies of the draft and Rnal reports will also be sent to N O M  and Ecology 
contacts pursuant to the Sitcum Wateway Consent Decree. 

If you have any questions, please contact me at (253)383-9464. 

Sincerely, 

Richard Gilmur 
Director, Environmental Affairs 

Enclosures: 
References 

Table 1 - Sample Preservation, HoldingTimes,and Containers 

Table 2 - Anafykal Methods and Laboratory Reporting limits 

TabEe 3 - Laboratory Quality Control Criteria 

Figure 1 - Site and MonitoringWell LocationPlan 
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Table f -Sample Preservation, HoldingTimes, and Containersa 

I Water Analysis I Preservation 1 H O M ~ ~ I ~ T ~ M ~  ~onta~mv1 1 
Dissolved Metals (All wells) 

Fieldfilter 6 months Two 1 L polyc 

HNO, to pH <2


(arsenic, copper, lead,nickel) 
cool to 4% 

Fieldfilter One 1 L poly
Dissolved Mdals (MW-14 only) 


(calcium, iron, magnesium, 

manganese,potassium, sodium)
---Up- -

Total organic carbon (Allwelts) HzSQ to pH < 2 One 1 L poty 


cool to 4OC 

-- Salinity (Ail wells) -. 
cool to 4OC - 28 days One IL poly 

Bicarbonatealkalinity (MW-14 only) No headspace 14 days One 1 L poly 

-.-". cool to 4% --


Chloride, sulfate (MW-14 only) cool to 4Oc 28 days One 1 L pclly 

- -. --

Sulfide (MW-14 only) No headspace 7 days One IL poty 
NaOHto pH 12 

2 ml of 2 N zinc acetate 

- .-- -"- C00f fd 4%. -

Total phosphate (MW-14 only) 
H2SO4to < 2 28 days One IL poly 


cool to 4% 


a - Replaces QAPP Table A 4 5  (Appendix A of OMMP) 

b -Holding times are from date of sample collection. 

c -One liter is required for analysis; extra volume for reanalysis if required;collect three liters forthe flbld sample setected for 

laboratory QC (1 per lab batch). 




Table 2 -Analytical Methods and LaboratoryReporting Limitsa 

a - Replaces OMMP Tables 3-3 and 3-4 and QAPP Table Ad-2 (Appendix A of OMMP) 
b -Quantitation limits may be higher if analytical interferences are present or if dilutions are 
required. 
c -Columbia Analytical Services SOPMET-RPMS, Redu~tivePrecipitafion 
d -Purgingwill be conducted until DO, EC,and turbidity measurements are stable (three 
successive measurementswithin * 10 percent,or DO fluctuations less than f1mgll when 
DO is less than 5 mglL) 



January6,2004 Page 8 


Table 3 - LaboratoryQuality Control Criteriaa 

a - Replaces QAPP Table A 4 3  (Appendix A of OMMP) 


