APPENDIX A

Sediment Core Logs




Field Data Collection Form
St—Fouts Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: H & l

. . e :
Water Depth: l 7 ‘29 Total Core Recovery (sediment depth): il

Sample Date: /el [© Sample Time: (%2 S

Sample Collected By:  T.  wuall ¢

Sample Observations (color, texture, od'or, ete)

Overall: g\t w) 4+ S‘oVJ" oryem1tg " ka‘bmw«; fornt 00’01', e

0t00.5foot: & w/ Je sere; ovgontest olesk broan,, farnt ade:’, uef

05t0o 1feet: _ Si1l% w/ & sendl- argemes) dek peoen! fqn,.]. cc&r', U_‘Q\ ;

lto3feet: St ransitraning; <o d“"dﬂj st w/tr ey dovke brasan: s
4o" ; | | ‘

3 topfeet: A_Oﬂqc:} sdt wy dr send)! doke brewh//9ra3} ath ) fearmnt ach

5 to 7 feet:

- Sample Tvpe: @&b“ BRACORE OTHER
Analysis (all):  JALMeRls' ~ _RaHGTER'  @CBamter’ FPHDRG -
‘..(PP_E:O—-KDZ R Y22 GrairSize’ &M e

Analysis (10%):  TCL Pesticides' TCLSVOCS ~  Dioxins'  PCB congeners' e
| PAH (34 List) ' | Black Carbon®
ICLP Lab *WESTON Procured Lab P
Field duplicate/replicate: YES / | 0> ‘

Photos: LYBSD/ NO

Coordinates same as projected: YES / : (SO)
. . [ ] ~ L
If no — new coordinates: ‘“" Yd. "‘|0>"H{ // q}oog, 7{5”' g

Other Comments:

L@ﬁ%



Field Data Collection Form
; is Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: {-\fs— L

. ¢ (] : ’ ¢
Water Depth: 2 ¥ 3 Total Core Recovery (sediment depth): 2 &'
Sample Date: - ()/ [le / [0 Sample Time: ¢ 4o

Sample Collected Bv: T, tvallg

Sample Observations (color, texture, odor, etc)

. Overall: Fre sild w/ H Sedds fol browsw’, faut odee’, oy,

01t0 0.5 foot: S\t w/ \-r Smd",axagk‘!ghm', #5,,\4&.9,!.:". we b

0.5t0 1 feet: _S\* w/ 'I~:“ Sy\J, cl avle \0""-~': ’ ‘{Mb\ e lor“ wad

28* , ‘ '
1 to & feet: ¢ ""’};—4—3 s\, daak \ooou.m--y,'ﬂ.““:,. adot it

3 td 5 feet:

5to 7 feet:

Sample Type: ~ (PONARPG~( ¥ VIBRACORE OTHER

Analysis (all): T@l RAF (7 Hist) ! PCBsrocTy’ %@;L‘EBQZ
TRHORS’ . Zeg CrainShe’  GMaistre,

An_alvsis (10%): TCL Pc?sticides1 TCL SVOCs! Dioxins' » PCB congeners1
PAH (34 List) ! Black Carbon®

ICLP Lab : *WESTON Procured Lab

Field duplicate/replicate: YES / NO

‘Photos: | - YES / NO

Coordinates samé as projected: - YES / @
0 . -
If no — new coordinates: He Yy, 58 W75 v 2%, a8 92y’

Other Comments:




Field Data Collection Form
Y StFeuis Bay
Duluth, St. Louis County, Minnesota

vSample Location ID: H (5’ 3

. N 27
Water Depth: 2 >y ___ Total Core Recovery (sediment depth): 3%
Sample Date: L0/ 4e/16 Sample Time: 04,) ©

Sample Collected By: T+ wualls:

Sample Observations (color, texture, odor, ete)

Overall: S wf dr st deke brovw, Found aelosts mard
010 0.5 foot: _St14 u-,/.n'-' val;, Aovk [ A /"“‘""', °9’°':M7L

0.5to1 feet: &114 ~f tr Swd} cJedle lorawr; fard wdos e
1to3 feet:  _silt u»// Fe sends, dore lorn, /oth Bdol;. pf—
3to5 feet: _erHt u,a’ SM,' dek b, t['\"-n# o_Jov)vvJ

5to7 feet: - s1l4 e/ Sormf C/Oud-esz <1 ”'r dee 'araw'/ Aunl ae/d/; P

Sample Type: ONAR () te IBRACO ~ OTHER
Sample Type

Analysis (all): TAL Metats FAHELisY'  <FERaredor’ IPHDRQ

@HeRD® o <Gain SzE>  YodiofSture!
Analysis (10%): @esl TCL SVOCs' Dioxins' i’CB congeners'
| PAH (34 List) ' - Black Carbon?
‘cLPLab  'WESTON Procured Lab
Field duplicate/replicate: JES>/ NO  MBrpo-1-3- bGD r

Photos: B @Q / NO

Coordinates sameias projected: YES / @
If no — new coordinates: 40" Uy, 572 LLs'yY 91 29S . Ayay»1'w

Other Comments:




Field VData Collection Form
- St—ouis Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: HE-0Y

Water Depth: a. r o Total Core Recovery (sediment depth):
Sample Date: 10 /12 179 Sample Time: /2 O

Sample Collected By: 7. eva// S

Sample Obser\?ations (color, texture, odor, etc)

Overall: sy i +f5q~;}", Sa‘kr\.ﬂa-l-e_J-’ aale bra@v\': na sV

0t0 0.5 foot: _g\k wuf 4 sue);' sabuv atrd, Aol bron’, ng adlo ~

- 0.5to 1 feet: st \d w/) e send dode licvan, e oolory dr orgeicss

1 to 3 feet: s\ v Sendd and 005 enqc ¢ 3 dede lorewms ing o oo~

go” ‘
3 to X feet: gty sed)  gole prown, ne o of, pet
5to 7 feet:
Sample Type: © PONAR VIBRACORE ~ (OTHER> Meandpull

Analysis (all): T@lsl FAH (ITList) ! @j@rl T@Rﬁ
Analysis (10%): 4"13)1%30@631 QQVOCS1 - Dioxins' PCB congerzlers1

PAH (34 List) ' Black Carbon?
'CLP Lab o *WESTON Procured Lab
Field dublicate/replicate: YES /  (NO>»
Photos: o B/ NO
Coordinates same as projected: YES / | NO ‘
If no — new coordinates: Y g’ TSN 92° oS !¢ v

Other Comments:

v Tl e

o



Field Data Collection Form
: (H,\ St.-Lewuis Bay
Duluth, St. Louis County, Minnesota

Sample Location 1D: 8] @'- s

. ™t ’
Water Depth: 2 S 2 Y Total Core Recovery (sediment depth):
Sample Date: I o/l ‘6/ (0 Sample Time: [ 002
Sémple Collected By:

- Sample Observations (color, texture, odor, etc)

Overall:

0 to 0.5 foot:

0.5to 1 feet:

1to 3. feet:

3to 5 feet:

5to 7 feet: |

Sample Type: @_@()—(Jq @ OTHER

Analysis (all): TAL Metals' - PAH (17 List) ! PCB aroclor' TPH DRO?
TPH ORO? TOC? Grain Size? % Moisture’

Anaivsis (10%): TCL Pes‘cicidesv1 TCL SVOCs! Dioxins' PCB congeners1
PAH (34 List) ' Black Carbon® |

‘CLP Lab ZWESTON Procured Lab

Field duplicate/replicate: | YES / NO

Photos: : | YES /  NO

Coordinates same as projected: YES / @

'

If no — new coordinates: oM. ;933(,0 ‘v ‘ %68, B Sl'W

Other Comments:

£ ke

55

Sy Ak



Field Data Collection Form
. St<toiis Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: H 0 = (J

: oy
Water Depth: _23' | " Total Core Recovery (sediment depth): e

Sample Collected By:  To  tadeMe

Sample Observations (color, téxture, odor, etc)

Overall: L S\S I I Send: dose broraes pa_“;‘ﬂa: ’

0t0 0.5 foot: _ S\ wf b Sedd: Aot b, Farut odec’, wuet

Sample Date: Lot ©/to Sample Time: {030
|
i

0.5to 1 feet: o'W w/ | Seanlo A ede (94-(.-—.. FMA‘- ° J-:.'w -A.avtf-

1 to 3 feet: 5:\&;—-5 elovy ey silt o) &2 soad / o(«k lorGuar, Feuuu&- oheel Mz

3 to 5 feet: SCL‘- u»’[ ‘(~f sp\_J-; d{wk L(\.M.....\’ #wf- o/ol‘r M

D Fdilase

Photos: &, / NO

If no — new coordinates: ",(low"‘ XAl '2W a°0s.¢LosU" ‘W

5to 7 feet:
Sample Type:  CONAR 0" (VIBRACOR OTHER
Analysis (all): T | Is! P&_ﬁﬁst)l . 'B@t&l ,@2
| T2 <TOS3 / , @2'62 ' %el
Analysis (10%): @icidesl @Csl @ ﬁg‘rg'eners1
PAH (34 List) ! Black Carbon?
‘cLP Lab | ZWESTONProcuredZab
Field duplicate/replicate: YES /. 90
Coordinates same as projected: YES / ® :

Other Comments:




Howard’s Bay
Superior, Douglas County, Wisconsin

Field Data Collection Form ' | »
Sample Location 1D: H&’O@ ‘
| |

Overall: SH w/ 5M / ‘(jiW{bw . sicmendol ; a\\@% 0
01005 foot: __ hmd  hs plae

0.5t0 1 feet: Sk 1 abor : A |
1toyf;¢ Spw? A5 gl 9 g Sogpt, ¢ N =iy
)3/ to 3‘(6&( e sk , boum |, Sadeadgh LD odlor

YRR
b to‘x(f% Sl 4y abav’

//,A_,,, e ;;:~:\<§~
Sample Type: @ VIBRACORE »  OTHER

Analysis (all): /fAL Metals Q\%“WTLIS =—""PCB Aroclor! TPH DR

Water Depth: 4.8 Total Core Recovery (sediment depth):_/) | "
Sample Date: IO/ /10 Sample Time: } 4 19 |
: |
/’

Sample Collected By: \ . Wa “ S .

Sample Observations (color, texture, odor, efc) Pﬁ;&% -
|
\
\

TPH ORO? Mercury ‘ Tri-butyl tin? Grain Size?
wsﬁcidesl PAH (17 List) AVS/SEM!  TOC? |
'CLP Lab *WESTON Procured Lab
Field duplicate/replicate: YES / C@
Photos: | @ /  NO
Coordinates same as projected: YES / NO
» Ifno—new coordinates: L A L I | 93&[;/\! 93° 0S.41803 '\/luj

Other Comments:




Field Data Colle'ction Form
Y\ St—Eouls Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: HB-28

Water Depth: 2.8 Total Core Recovery (sediment depth): 2/(/
Sample Date: 16/t /7 v Sample Time: Y0

Sample Collected By: 7. ase’/s

Sample Observations (color, texture, odor, etc)

Overall: SH w/ J mﬂ; dade b v, =otveted ! sheen:, -Fo\cnl- ccke »
0t005foot: gt w/ tv Soefe Jak hrorn; sl obed: slinnn fowu b ol

05tol1feet: _ss b wn/ fo s-—«/.’ Seote bavem, oot add shoeces .7%_1“#“’{'

£ e

o3 fect:  silt w/ o seds plok proem', Secfrm bl € (atan), fonné o

3to 5 feet:

5 td 7 feet:

Samglé Type: PONAR VIBRACORE Ho ndpsua e/

Analysis (all): TAL Metaisl PAH (17 List)' 15CB aroclor’ TPH DRO?
TPH ORO? TOC? " GrainSize®> % Moisture'

Analysis (10%): TCL Pesticides1 TCL SVOCs' ' DioXins1 PCB co’ngeners1
PAH (34 List) ' Black Carbon®

'CLP Lab | 2WESTON Procured Lab

Field duplicate/replicate: YES / NO

Photos: ‘ YES / NO

Coordinates same as projected: ~ YES / | NO

If no — new coordinates: Y° ‘J‘I~'$‘¢l‘7- N 822 ° 25! 90 1w

Other Comments:




Field Data Collection Form

Howard’s Bay
Superior, unglas County, Wisconsin
Sample Location ID: ny Oﬂ
Water Depth: Total Core Recovery (sediment depth):
Sample Date: / U/ / 7//1 0 Sample Time: “@g—?vgt ~ CEUD

Sample Collected By:

Sample Observations (color, texture, odor, etc)

Overall:

0 té 0.5 foot:
| 0.5to0 1 feet:
1 to 3 feet:
3toS fee‘t:‘

5 to 7 feet:

Sample Type:

Analysis (all):

!CLP Lab

O (a Ianuun/ ‘nof Sapn-plecs gft/f Aa Purrcetee o‘*/ 7‘“"0‘4'/’?, M/A‘/F‘:g

Field duplicate/replicate:

Photos: »

VIBRACORE
TAL Metals' PAH (34 List) '
TPH ORO? Mercury'

TCL Pesticides’ PAH (17 List)
WESTON Procured Lab
/ NO
/ NO

Coordinates same as projected:

If no — new coordinates:

YES / NO

OTHER

PCB Aroclor’ TPH DRO?

Tri-butyl tin®> Grain Size?

AVS/SEM!

TOC?

Other Comments:

COTTURILY VR 2 SN VAN B

Me (eve - oM C)(A,.) L hsanite .{wuzk(\




Field Data Collection Form
A Stteuis Bay
Duluth, St. Louis County, Minnesota

l H
Sample Location ID: gl 8
Water Depth: 92 Total Core Recovery (sediment depth): < plg‘“é"”’" e (/V
Sample Date: {‘3/ b/ » Sample Time: 5 : g@

Sample Collected By:

Sample Observations (color, texture, odor, etc)

Overall: |
0 to 0.5 foot:
0.5to 1 feet:
1to3 feef:
3 to 5 feet:
5to 7 feet: |
Sample Type: PONAR VIBRACORE - OTHER
Analysis (all): TAL Metals' PAH (17 List) ! | CB aroclor TPH DRO?

TPH ORO? TOC? - Grain Size? % Moisture'
Analysis (10%): TCL Pesticides' | TCLV)E{;O’CSI1 Dic\»(ins1 PCB congeners’

PAH (34 List) ! Black Carbon®

|

'CLP Lab | *WESTON Procuredfab * " ?
Field duplicyﬁte/replicate: . YES / NO
Photos: | YES / NO

' ¢ i GREG Ty 3 /) 5 S
Coordinates same as projected: YES / NO . LN[ q Zl : (‘{ (@(i f 4y Z ‘»/;2 (5:13/ L

If no — new coordinates:

Other Comments:




Field Data Collection Form
» Sttenis Bay
Duluth St Louis County, Minnesota

\Sample Location ID H B-1

: P Y] : . : 4
Water Depth: )5 % Total Core Recovery (sediment depth): U[O
Sample Date: | 0 /10 __ Sample Time: Wis

Sample Collected BV‘: '

Sample Observations (color, texture, odor, etc)

Overall: Frae it oof fr semd = c'w_ea_ﬂd*_al&ls_bm,_b_fam(- oda»

0t0 0.5 foot: 511t ey M; denle Aeaan), _farat odac), wadd- - o@a{,(MS

0.5to 1 feet: sl w/J—r.st; Jotk bcu-« ,./MAI- OJO’;M

1to 3 feet: —a—‘“@"{j seld W,/4f 30\"}: _4(7%/& wa" forat owl°"', v

3t0 5 feet: (@ 39" notte red dwn .

5to 7 feet:

Samgte Type: , <L = OTHER

Analysis (all); TAbMetal  —PAH(I7bis)' W&Qﬁ; |

Analysis (10%): —TCLPEsfcidesss ~ TCLSVOCs'  Dioxins' -~ PCB congeners'
PAH (34 List) ! Black Carbon? |

cLpLab " WESTON Procured Lab

Field duplicate/replicate: @ / NO

Photos: ' YES / éNéD

Coordinates same as projected: YES / ,(@O>

|

- If no — new coordinates: qu"’l-l'-l, g""o’]c;ot“/d q99.° 08, 172775 o

Other Corhments:

4
ﬂl"\. :




Field Data Collection Form
A A. St-kotis Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: HB" (2

Water Depth:

Sample Date:

3.0’ Total Core Recovery (sediment depth): 3¢

_16/17 //D Sample Time:_1¢/0 ©

Sample Collected By: 7762 L/a/Ts

Sample Observations (color, texture, odor, etc)

Overall: Sk ) dr sand; dok beows’ N6 adar’, satwat/

0 to 0.5 foot: St wf v Seddy Aol brvan, \s oefai’ Sefrue crted

Lo
i

0.5to1feet: _sal} u-(l o Send, clecle [ieman, Mg vefar o

"

2 s
1 to X feet: sty /) v 599\/', tede bivr', na 6 dac, sel L tosof ik,

3to 5 feet:
5to 7 feet:
Sample Type:

Analysis (all):

PONAR> VIBRACORE  QTHED popfosstlrel

TALMems'  CALU7LsY)' PCHarochy’ TPEDROS
2 s T 1

qPHORO (Toe™ @mﬂ@%

Analvsis (10%): TCL Pesticides’ TCL SVO»Cs1 - Dioxins! PCB congeners'
PAH (34 List) ' Black Carbonzv

'CLP Lab ZWESTONPrﬂocuzﬂéd Lab

Field duplicate/replicate: YES / N~

Photos: CYES>/  No

Coordinates same as projected: YES / NO

If no — new coordinates: Ny  s12 N P2°05 N2 1/

Other Cominents:

AAM’ wood C'/l\duuks :

3



EAN

Photos: @/ NO

Field Data Collection Form

Y\- St LewisBay
Duluth St. Louis County, Minnesota

Sample Locatiq(n ID: ,@\- i‘ ]

AN . \ )
Water Depth: /1? \(" Total Core Recovery ( sediment depth): ?{ “
~ Sample Date: ! B ' fl \\/ : Samnlf; Time: “q. I-%

Sample Collected Bv:

Sample Observations (color, texture, odor, etc)

Overall: Sttt wf —\-rso._d dele  brour', Larut ‘quou,' s ehrnohns’
0t0 0.5 foot: SN w/ 4y Sa.,_i;_dcdt broons 3 -»[acuL oc.(ol: 1@,—0“}—9‘/
05t01feet: et w/ v senefs denk breos) Foneen s wcforr sefred]

1 to 3 feet: st w/ sadds lov ke bmu—-", Fevrnt e foss et santd teus

(1%

W o
3 to X feet: s} vt/-/ Sand; ook  bov, 1ZM|WF‘0J¢I,‘ wst . Seef Ferg

5to 7 feet: . T
~ SampleType: = PONAR  CVIBRACOR OTHER

Analysis (all); %a’rs !@7@)1 %lm _@02
Analysis (10%): @des1 @sl Di 3

. PAH (34 List)" Black Carbon’
ICLP Lab *WESTON Procured Lab
Field duplicate/replicate: | YES / <NO>

Coordinates same as projected: YES / NO :

If no — new coordinates:

Other Comments:




Field Data Collection Form ‘
Howard’s Bay
Superior, Douglas County, Wlsconsm . ‘

Sample Location ID: H

Water Depth: OH, L( Total Core Recovery (sediment depth): 8‘3”
Sample Date; 119/ 0 Sample Time: {12 L

Sample Collected By: 1. Wadlg

Sample Observations (color, téxfure, odor, éfc)

Overall: sl w/ v JWJ Adade érm—q é@\,ﬁ oo~ : .l—‘Nal-J
“0t0 0.5 foot: 4\ l% w/ tr sy Aotk Afuw' ﬁml—bo/a/ Sp../-o—é/"/(

e ol

0.5 tolfeet: %] & vt// fr .5wz(,: os5enctcs /Mk [ﬂuc.w; fazmw
lto3feet;  sdt v/ ft sy ool blows', Fonb pdos. seteetsd

Lo’
3 to Kfeet: st u;/ o sad?, /Wé é/vf/vu-: /awmﬁ oL’ Saw

. 5to 7 feet:

Sample Type: PONA

Analxs1s (all):

TE€L Bssticides' ~ <PAH-L7Bist) Aavtsz@vﬂ Foez

ICLP Lab ’WESTON Procured Lab
Field duplicate/replicate: " YES / %%_/
Photos: ' | @ / NO
Coordinates same as projected: YES / NO

If no — new coordinates:

Other Comments:




Field Data Collection Form
St. Louis Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: HB-1¢

S , : . pt
Water Depth: 3.2¢ ’ Total Core Recovery (sediment depth): Vi

‘Sample Date: 10012/ 10 Sample Time: #2727 ¢

Sample Collected By: 77 /e

Sample Observations (color, texture, odor, etc)

Overall: 5113w/t send', Jolt brownt, na odor; wos d _churtes; Sehnad o

01005 foc‘),t': Nl w /44 '.)‘éu/', dalzb/olw', no vdict enodd e tey poko L
O.Stoa)(?eet: $ild w/te S'b\J-/ el b"kM": o octu’ ) .,(_/ooa/clto‘./rs;_sg‘_
1 to 3 feet: |
3 to 5 feet:
5to 7 feet:

Sample Type: " PONAR VIBRACORE  (OTHER® Aawdpote//
Analysis (all): TAL Metals' PAH (17 List) ! PCB aroclor' TPH DRO?
TPH ORO?  ToC?  GrainSize® % Moisture'
Analysis (10%): TCL Pesticides! TCL SVOCs! . Dioxins! PCB congeners' -
4 - PAH (34 List) ! Black Carbon2 |
'CLP Lab - WESTON Procured Lab
Field duplicate/replicate: YES / NO |
Photes: YES / NO

Coordinates same as projected: YES / =~ NO 9W° v 478N . 92%of o7 A/

If no — new coordinates:

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

~ Sample Location ID: _ H (,

¢ , { -
_Water Depth: ‘W (6. | Total Core Recovery (sediment depth): 325 ({

‘K’Satrip'le Date: /(:yl 7{/ I8 Sample Time: )/

Sample Collected By:

Sample Observations (color, texture, odor, etc)

¢i>

Opverall: SH w/ 54.:««/ dalr [gfwoJ—( orgetes: chal a,:aw ¥m.~+ oJa:,s\M,&

l
s

0to0 0.5 fOOt:‘ $ilk uL,/ -Lt Sw(/', JAJP L(f—-‘"q e OISM”‘!,' cﬂWk lsfowj 14,”4‘# ocjcr‘

0.5to I feet: g1l wf .)_, SerJ clale beun: t7 or5entes? cleck brov«»)'(wml- o-(fa.,*
3"
1 tfR feet: sld vy fr gl dot [,rm.;., oi§entes; ol beon’ Fesnd pelio-
EIY 50«.!—-\»“#‘-;_.._,,//.

3 to 5 feet: |
5 to 7 feet: |
Sample Type: PONAR VIBRACORE N OTHER
e
Analysis gall[: TAL Meta '_ @;mt) 01"1£Ij1_j?2§§2
‘ <Merany' Tri-byt
TCL Pesticides’ PAH (17 List) AVS/SEM' TOC? . -
‘cLPLab *WESTON Procured Lab N
Field duplicate/replicate: YES /  (NO> “ f
Photos: : @ / NO
Coordinates same as projected: YES / NO

If no — new coordinates: 40, ° Y, Hef S/(j’,‘ 92905 ‘24U FIn

.Other Comments: SLLQQJL Vl@(—Qx{ u)l/(ﬁy(/u (e LAY éuk’uﬂ




: _ |
- \
Field Data Collection Form ‘ i

Howard’s Bay |
Superior, Douglas County, Wisconsin

Sample Location ID: !’ ] %”\—?

Total Core Recovery (sediment depth):

Water Dep‘ th:

Sample Date: / O/ } '/)-// l/) Sample Time: ] \D C
Sample Collected By: |

Sample Observations (color, texture, odor, etc)

Overall:

0 to 0.5 foot:

0.5 to 1 feet:

1 to 3 feet: )

3to .5 feet:

5to 7 feet:

Sample Type: @ VIBRACORE ~ OTHER

Analysis (all): TAL Metals' PAH (34 List)" PCB Aroclor’ TPH DRO?
‘TPH ORO? | Mer‘cury1 ‘Tri-butyl tin® Grain Size?
TCL Pesticides' PAH (17 List) AVS/SEM!  TOC?

'CLP Lab *WESTON Procured Lab

Field auplicate/replicate: YES / NO

Photos: | YES / NO

Coordinates same as projected: YES / NO

If no — new coordinatey: /-I(U"”L,LL’;' épﬁ‘ﬁk)’ A3°0S" 53\

Other Comments: \\) A Y S A J NI

A4




Field Data Collection Form
Howard’s Bay

Superior, Douglas County, Wisconsin

Sample dea_tion ID: HB - lcf
WD f (‘,' '-'I" Total Core Recovery (sediment depth): CO" ‘

Water Depth:

Sample Date:

loneso

Sample Time: | ;| g

Sample Collected By:

Sample Observations (color, texture, odor, etc)

Overall:

0 to 0.5 foot:
0.5to 1 feet:
1 to 3 feet:

3 to 5 feet:

5 tb 7 feet:

Sample Type:

Ahalysis (alh):

1CLP Lab

o,@/‘ VIBRACORE
TAL Metals' PAH (34 List) !
TPH ORO? " Mercury"

TCL Pesticides' PAH (17 List)
WESTON Procured Lab
| /' NO

Field duplicate/replicate:

- Photos:

Coordinates same as projected:

YES /  NO

OTHER
PCB Aroclor’ TPH DRO?
Tri-butyl tin® Grain Size?

AVS/SEM'  TOC?

NG

If no — new coordinates: q (,.'—{Ll A23240' v 42.%¢", 2?5'770'0

Other Comments:

pasble do collect cafe Sumgle (W&boﬂw—,\

L w\‘/\?’ Jaloy of debors on \arHom.




Field Data Collection Form
\.StFeouis-Bay
Duluth, St. Louis County, Minnesota

Sample Location ID: M3 -19

. ' ’
Water Depth: 2.€ Total Core Recovery (sediment depth):
Sample Date: 10/12/ 16 Sample Time: /'-,l‘-l b]

" Sample Collected By: /- Walls

Sample Observations (color, texture, odor, etc)

Overall:

0 to 0.5 foot:

05to1 fee;c: ‘

1 to 3 feet:

3 to 5 feet:

5 to 7 feet:

Sample Type: -~ PONAR | VIBRAcoRﬁ -

Analxéis (all): 'TAL Metals' PAH (17 List) ! PCB aroclor' TPH DRO?
TPH ORO? ‘ TOC? " Grain Size® - % Moisture'

Analysis (10%): TCL Pesticides’ TCL SVOCs! Dioxins' PCB congeﬁers1
PAH (34 List)! ~ Black Carbon’

! CLP Lab WESTON ;lfgcul'eé’ Lab |

Field duplicate/replicate: | YES / NO |

Photos: YES /. NO

Coordinates same as projected: . YES / NO

If no — new cdordinates: 9y’ vy 2 N 92° 9% ' ¢ 32 N

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location ID: H @’ 3@ |

Water Depth: ‘ &)7, 10 Total Core‘ Recovery (sediment depth):
Sample Date: lo// "7/ [0 Sample Time: (0 435
Sample Collected By: |

Sample Observations (color, texture, odor, etc)

Overall:

0 to 0.5 foot:

0.5to 1 feet:

1 to 3 feet:

3 to 5 feet:

5to7 feet:

Sample Type: VIBRACORE OTHER

Analysis (all): TAL Metals' PAH (34 List) ! PCB Aroclor' TPH DRO’
TPH ORO? Mercury" Tri-butyl tin® Grain Size®
TCL Pesticides' PAH (17 List) AVS/SEM'  TOC?

‘cLPLab *WESTON Procured Lab

Field duplicate/replicate: YES / NO

Photos: YES / NO

Coordinates same as projected:  YES / NO

- Ifno — new coordinates: Lf/\'f,olfl-/ : 37 l\)'. 42°0S'qr8 W)

Other Comments: UO Cre (CCMMS A




Field Data Collection Form

- Howard’s Bay
Superior, Douglas County, Wisconsin
Sample Location ID: /‘7( Lg - 2|
! : Y
Water Depth: 2 ) 5 ‘ Total Core Recovery (sediment depth): 23
Sample Date: J]0—~1(§-72.0/9 Sample Time: JHZL.(
Sample Collected By: ’T'} M (A} a I ’ AY

Sample Observations (color, texture, odor, etc)

Overall: FaM so\nd' deal¢ .!me\.' <q¥\~oJ—J' 1£a\u+.§d;.«
OtoOSfoot P A 5@,,,  dalde e, Sa.hn.l-d —Qm.d-— oofos*

05to 1 feet: F o M S S dwé‘ bm Sk/-—ve/"/{ 'téc..m(-oa’o,

AR |
1 tofXfeet: E =M ge...J:, el (on-m'! Seadu et ‘—é‘,._,l ya a{"‘-'

3 to 5 feet:

51to 7 feet:

Sample Type: PONAR VIBRACORE - Fan driv é

“Analysis (all): C_@sl ‘ PEB-Arattor' TPH DR\O2
<TPHERD’ eyl ind Groingize™s
CFEtPesticides’ ‘ @Qﬁ@z\
'CLP Lab ’WESTON Procured Lab
 Field duplicate/replicate: | YES /  <HO>

Photos: @ / NO

Coordinates same as projected: YES. /

If no — new coordinates: A $z2 ég 72« 782, &€ -347 ? H],847

Otheermments: SAeen nas OLSOPVC,O) C\-)L 2his
[0ca i

A i ey



' Field Data Collection Form

Howard’s Bay

Superior, Douglas County, Wisconsin

Sample Location I1D: H@ - o3

i
Water Depth: 94 .9 Total Core Recovery (sediment depth):
Sample Date: iO/i _7//{/7) Sample Time: /453 =,

Sample Collected By:

Sample Obsérvations (color, texture, odor, etc)

Overall:

0 to 0.5 foot:

0.5to 1 feet:

I to 3 feet:

3 to 5 feet:

5to 7 feet:

& ‘

Sample Type: @ VIBRACORE OTHER

Analysis (al): ' TAL Metals' PAH (34 List) ' PCB Aroclor' TPH DRO?
TPH ORO.2 Mercury' Tri-butyl tin®> Grain Size?
TCL Pesticides' PAH (17 List) . AVS/SEM' TOC?

'CLP Lab *WESTON Procured Lab

Field duplicate/replicate: YES / NO

Photos: YES /  NO

Coordinates same as projected: YES / NO

If no — new coordinates: 4, %y, 3947 ECHVGE OOS,Q<§§C{C)i )

Other Comments: OVLL\ O\Qﬁb\}w« I/L&ﬂ\'\/‘& Aol ’Q/h VIVM’VLA(/)""Q\
: - 0 ) ' £

(ac gj\‘%




Field Data Collection Form
\A\. St.Lewuis Bay ‘
Duluth, St. Louis County, Minnesota ‘

Sample Location ID: H3-22

Water Depth: 325’ Total Core Recovery (sediment depth): Lewe=Evly 3’({’ |
Sample Date: 1o/t 3/ 8 Sample Time: )c-T/(D 2

Sample Collected By: T . Wa/lls

Sémple Observations (color, texture, odor, etc)

Overall: SO w/ gamdy dacl ', no odse, s ed—wM

01005 foot: 1% w)dv sew ) Seude blowms, no ocfar', godednad -

ki b

0.5t0 1 feet: 511t «/ 4 Sead t elele bro s 1he o o/t oo

e

1 to 3 feet: g‘H AR Sendy (a6 g el t aneks, Jotde bioen, Ak

3 to 5 feet:
5 to 7 feet:
Sample Type: PONAR VIBRACORE  OTHER> paslpse Vo”

Analysis (all): TAL-Metats' SPAH(TH)'|  FEBaroclor FRHDRO3
. EBHOR) ToEe (GramSize’
Analysis (10%):  &CLPesticidas' <TCLSVOCs' Diexias> %ﬁnersl

,' PAH (34 List) ! Black Carbon?
'CLP Lab  WESTON Procured Lab
Eield duplicate/replicate: qES=/ NO MBIt — 23— 0lD /I
* Bliotos: CYES / NO |
Coordiﬁ%;fes same as projected: = YES / NO
Ifno - new‘coordinate.s: el 9y, win Q2% 08 ! (52

Other Comments:




+ Field Data Collection Form
Howard’s Bay
Superior, Douglas County, WlSCOIlSlIl

Sample Location ID: MR - 2

/

& O Total Core Recovery (sediment depth): %] 2 !

Water Depth:

Sample Date: Lo 1410 Sample Time:

‘ : DI S A
Sample Collected By: R VAN

~ Sample Observations (color, texture, odor, etc) ‘
: Overéll: | S - ouls L0 s kT Ly M’M M 0.4;u~ 0%\43 %Wim
0t0 0.5 foot: SAlY - Veoekb | y. o€t | 4. w\f(‘ P,ue; P P

0.5to 1 feet: %“\4 " bloe e wesa?ﬁ y V- unih | ?i —d SV I f senm © DB

1103 foet:  sowdy Sty blowdt |\ v.508T . uaisd ﬁ( - odpr, soa pys Seel, oo vzaiicy
3to,§(zf‘e‘et: %x'démt : |
5to 7 feet: |
Sample Type: @E | QEBRA(SO\REJD OTHER
‘Analysis (all): ~ TAL Metals' PAH (34 List)! ~ PCB Aroclor’ TPH DRO?
TPH ORO? Mercury' ‘Tri-butyl tin?> Grain Size®
TCL Pesticides' PAH (17 List) AVS/SEM' TOC?
!CLP Lab ’WESTON Procured Lab
Ficld duplicate/replicate: vEs /(O

Photos: @ / NO -

Coordinates same as projected: @ / NO

If no — new coordinates:

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

'Sample Location ID: H&“ QS

Water Depth: 3.9 ‘ Total Core Recovery (sediment'depth):
Sample Date: | O/ | 7/ 1O Sample Time: ]SOl
Sample Collected By:

Sample‘Observations (color, texture, odor, etc)

Overall:
/0 to 0.5 foot:
0.5 to 1 feet:
1 to 3 feet:
3 to 5 feet:
5to 7 feet: ‘
Sample Type: 1;6;\1@ VIBRA;{E OTHER
Analysis (all): . TAIjMetalsl PAH (34 List) ! PCB Aroclor! TPH DRO?
TPH ORO? ' Eﬂii)[ﬁzfcuryl ‘ Tri-butyl tin® Grain Size?
TCL Pesticides’ PAH (17List) - AVS/SEM' TOC?
ICLP Lab *WESTON Procured Lgb. |
Field duplicate/replicate: YES / NG,
Photos: ; YES /
* Coordinates same as projected: ~ YES / NO
If no — new coordinates: e o"-i}’l .335949¢, (’(;\ L A AT W

Other Comments: Mo (ave VO mezan




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin -

Sample Location ID: HR- Ay

\
Water Depth: 3.0 Total Core Recovery (sediment depth): {77 "
Sample Date: \QII 16 / O Sample Time: 0% 0 ©

Sample Collected By: T+ twalls

Sample Observations (color, texture, odor, etc) h M
Overallzi d F\"Q Sand !Q/ S ) + AW‘L o J "E'WM Dy bﬁ(‘}( J WEHV\{?-
0to ‘7 foot: _ OawR_ AS aboe |
0.5 to 1 feet: - | | ‘ ‘
" 1to 3 feet: . ' , }\"‘\‘-\‘
3to 5 feet: )
5to 7 feet:
Sample Type: PONAR ( VIBRACORE> 'OTHER
* Analysis (all); TAL Meta)ls AH (34 Llst)“ S ch Aroclor (IPH DRO;
| TPH OROZ) ‘ Mercury ) . Trl—butyl tm,/} @am S1ze
“'TeL Pest1c1des AH (17 XA\;S/SEMI /"'fg? \)
'CLP Lab ~— WESTON Procur edLab.

Field duplicate/replicate:

Photos: YES/ /

Coordinates same as projected: YES /

If no — new coordinates:

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location ID: HR-2 1+

PR . : '
Water Depth: 5 02 ' Total Core Recovery (sediment depth): 347"
Sample Date: Lo-18 1o Sample Time: lie S
Sample Collected By:

Sample Observations (color, texture, odor, etc)

.

[y M,’-

Overall: ¢ oy ol o0’ 1t

0t0 0.5 foot: Redl wrodelvny clenr, nu sefot’) vieabasa, viead

0.5to 1 feet: Reel nao kel tley ', vio ockad, AW T OO W

3to 5 feet: Mo sewaplr tetec,

5to 7 feet:

Sample Type: C PON%E ) RACORE OTHER

Analysis (all): @m}é\‘\ PAH (34 List) ' PCB Aroclor' TPH DRO?

TPH ORO? Mercury’ Tri-butyl tin? . Grain Siz_e2
| | TCL Pesticides' PAH (17 List) ' A;/SV/SEMI :" ;}rﬁoﬂc2
‘cLP Lab *WESTON Procured Lab
Field duplicate/replicate: ves / o >
Photos: CYE® /|  NO
Coordinates same as projected: YES / NO
If no — new coordinates: . 44367 528 G2° OS . SHUF36&

Other Comments:




Field Data Collection Form
' Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location ID: H 6 = 8

i L
Water Depth: l 3 q Total Core Recovery (sediment depth): Z@S "
“ Sample Date: !D/F)//lﬂ - Sample Time: OO\/Sg
Sample Collected By:

Sample Observations (color, texture, odor, etc)

Overall: SW v/ v Sewdd Aok broon,  <ufue Lﬁc/‘?‘; L 0/ 27

0to 0.5 foot: sl wr/ b e J o, decie oo '/cm w - odov - Geoforetes

05tolfeet: Sill ef v send, A et broo, fonut o o s jur Ak

1 to'3 feet: <\ b ./J - €c~0’ Am f/)f‘m‘m, f&'f\.}\,mi“ m_(«(qf, r,ﬁuf’wuba/’;

3to5 feet £ ’ “’“/ ’\‘ gc/‘“j / 01‘5“' le [ﬂfu:./\—’\ ", 'fffl [T = 'g:) /FQ < M/ZMW

GG
Stomfeet @j%w—a\,a <t m/ v S’tivb/ sefenloe roun ’ fennt \7(«,(0?; oA

Sample Type: PONAR VIBRACOF OTHER

/‘"

Analysis (all): %%ZE L)

TCL Pesticides' PAH (17 List) AVS/SEMI TOC?

ICLP Lab 2WESTON Procured Lab

Field duplicate/replicate: YES / @>
Photos: @ / NO

Cbordinates same as projected: YES / NO

If no — new coordinates: H 44 ' 9%9k>) weans'asiy)

Other Comments:

RN



Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample deationg_: l+ S’QC]

Water Depth: E’%% : ' Total Core Recovery (sediment depth): I O I
. i :

Sample Date: )Q/ / '7// I](") Sample Time: /O 5

Sample Collected By: ‘

- Sample Observations (color, texture, odor, etc)

Overall: 2k - Wl | 9ot Sthuvaded, Qe £ Vs waXue Jop- vedl 5, 5\06E, M~%\aag“

0t0 0.5 foot: bt — A k-
0.5t01feet: >t W& — A4

1 to 3 feet: N el 4}
3to§f'fect: W A lA g
é’to%:‘tseetg C\C’ﬂf - Vod 2o st wotsst, neod. ?\w‘s?%{\t‘k A=,

Sample Type: /~ PONAR OTHER

Analysis (all): fAL Metals' PAH (34 List)! ~ PCB Aroclor' TPH DRO?
TPH ORO? Mercury' Tri-butyl tin® G;ain Size?
TCL Pesticides’ PAH (17 List) AVS/SEM' TOC?

ICLP Lab ’WESTON Procured Lab

Field duplicate/replicate: YES / NO

Photos: YES. / NO

Coordinates same as pfoiected: YES / NO

If no — new coordinates: He2 44" BN ; 92°as' 2 70\_.\)

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location ID: HI/% - 30

Water Depth: 2'\o B ' Total Core Recovery (sediinent depth): 90 "
Sample Date: [0 / / 63/ /O Sample Time: 2% 0

Sample Collected By: T~ PN “S"

Sample Observations (color, texture, odor, etc)

Overall: <AL I \ ' wt o " arséucsl‘: ele le \wa"\ wal”

0 to 0.5 foot: 'Sow\dﬂf.\\'k*, elele ‘vam" -7Lc\|ut-adet‘,. s e tnenind

0.5t0 1 feet: - _Savley silbs olesle becunas, @cﬂh b odarr, uaed

1to 3 feet: s w,/ Ly <c4,J:. AM.,Q_,, foss ® Qg Cars doe (yree,.

3to5 feet: (4 w'/ tr S ooy -‘uu-\-( wde ' argeetog cle le bisan
el \
5 to W feet: s\ w,/-l—f S o’ "/auu’- o, alfgenes” A b@'-m‘, ¥

Sample Type:  (PONAR) @ OTHER
Analysis (all): (AL Mefal' @t}? <PCB Afocior’
(TCLPesiiohles'  #ATEGZLEp <<AYSSEM' TOC

‘cLp Lab | _ ? WEST ON Procured Lab
Field duplicate/replicate: ~  YES / N6
Photos: " YES>/ NO
COordinafes Same aé projected: YES / ° NO

" If no — new coordinates: 6 ° ¢y 32 5S4 F92° o S__, LY 23595

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location ID: H?) - é ‘

' 1 o U
Water Depth: - 24'6 2, Total Core Recovery (sediment depth): &/ 2"
Sample Date: [O=18-10o | Sample Time: lo2s™

'Sample Collected By: - \/&‘ \\ S

Sample Observations (color, texture, odor, etc)

Overall: St A sean] and orgentes’, slade lacc wnt, $c«4—«xe‘~fﬂj ’
010 0.5 foot: Mt w/4r tedd et U0rg ente s, olode lhrewey s et
05t01 feet: sl Yt o/ Fr sed oA OF feancs delc bf‘cm‘; S‘M//

1to 3 feet: WY ad fed a-d Ocgeanace SLerhe [o.r‘oub; S‘WOJ—L/(
recl ¢l -
3to 5 feet: | o

5 to 7 feet:

Sample Type:  (PONAR) VIBRACORE)  OTHER

Analysis (all): TAL Metals! PAH (34 List) PCB Aroclor! TPH DROz
TPH ORO? Mercury Tri-butyl tin? Grain Size?

| TCL Pesticides' ~ PAH (17 List) AVS/SEM! TOC?

'CLP Lab | *WESTON Procured Lab

Field dupliéate/replicate: YES / NO

Photos: : YES /- NO

Coordinates same as projected: YES / - NO

If no — new coordinates: 6 o q4. 3384 T G2. o8 § 87 S5 s

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin .

Sample Location ID: ) -3

' ll I3
Water Depth: 2 / ’ | Total Core Recovery (sediment depth): Cé’
Sample Date: I 0/‘ /1o Sample Time: JHIS
Sample Collected By:. '

Sample Observations (color, texture, odor, etc)

Overall:

0 to 0.5 foot:

0.5to 1 feet:

1 to 3 feet:

& 2

' 3105 feet:

510 7 feet:

‘ My //; " e
* Sample Type: QONE@-(}'  VIBRACORE OTHER

Analysis (all): TAL Metals' PAH (34 List) ! PCB Aroclor’ TPH DRO*
TPH:QRO.2 IV\/Icg‘cury1 ‘Tri-b&fl vtin2 ‘Grain Size? ’
M | VTCL Pesticides’ ‘P;A;EH(U List) ) AVS/S“‘EMlv TOC?
'CLP Lab o ZWESTONPmcuredLéb e
Field duplicate/replicate: ~ YES / ',ﬁoﬁ_ o
Photos: YES / NO

Coordinates‘ same as projected: YES / @)
) a ‘ rd
I no —new coordinatés.;,.,_ “l(l‘ "H 33590 ‘M 62%{. SodsAS v

‘Othér Comments: Bresesd Yoo ldp /4o \f\w'(\ £or vibmesre ) ;QM“ |




Field Data Collection Form

St. Louis Bay
Duluth, St. Louis County, Minnesota
Sample Location ID: » ; iﬂ‘, - ,,:;;'?>A -
S / . # Y]
Water Depth: L Total Core Recovery (sediment depth): 22
Sample-Date: / fi}" i%=- 2210 Sample Time: (O R5%
Sample Collected By: Tom L5 ’

Sample Observations (color, texture, odor, etc)
Overall: . - eand® | ! . Ofsemice les L oado -

0t00.5foot: Sl w/ 4y sead: olak brew', broggenie s’ sltsh  oakn

05t0 1 feet: 20y o/ gy sen ot desle ot Fo, .Dryo-.zc:'. 5’1;”00‘-
25" ;

TtoXfeet: M wf 40 send: dele lanet b orye~ivs; slts Lt o fovy

3 to 5 feet:

5 to 7 feet:

g P s

Sample Type: @y VIBRACORE ("’MOT’HEE\; Sandd rive

Analysis (all): ls1 wl 1@392 ,
<mgore? el Guindye’  GMoRTrS

Analysis (10%):  qCLPestichles'  TGERVOUs i RCBgngerers'

PAH (34 List) ! Black Carbon®
'CLP Lab |  WESTON Procured Lab
Field duplicate/repiicate: YES / @D
Photos: _@/ . i NO
Coordinates same as projected: 5 / NO

If no — new coordinates:

Other Comments:

o

il



Field Data Collection Form
. Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Lbcation ID: HB” 3“‘\‘ o

( g
Water Depth: » Z 7 ) "{,' ‘ Total Core Recovery (sediment depth): l"‘l '
Sample Date: l()/lﬁ/ 0 Sample Time: J Y LLQ\

Sample Collected By: T o

Sample Observations (color, texture, odor, etc)

Overall: ~ _Reel ety cloag, ns sdory dep

010 0.5 foot: fime M Sebaneteds 4o sonud., o~y noe ador

0.5 to 1 feet: zavd‘ noatan eleq W’M“l'\ no oot dec—p

1 to 3 feet: Mo caar gem—p e

3 to 5 feet:

5to 7 feet:

~

g;nple Type: 0.—'(,"“ G

OTHER

Analysis (all): TAL Metals' A ?@{‘(34 Listy' PCB Aroclor' TPH DRO?
TPHORO? Mé?éﬁryl o  Tributyl tin? Girain Size?
TCL Pesticides' ' pAH (17 List) AVS/SEI\\/II - ToC?
ICLP Lab *WESTON Pr\ocured Lab
FKield dut;licate/replicate: @ K/ NO 'HB‘Q 143 G\ .
Photos: A\ vEs /  No . |

\ ‘ : f

. N ] '
Coordinates same as projected: YES / -

If no — new coofdinates: : LL(,fq"-%.;,’Ls'd‘I'z'l'N . 5[2’0§.f|5[01\'”=

Other Comments: BN \ . L . L




Field Data Collection Form
A, St-FeunisBay
Duluth, St. Louis County, Minnesota

SamplevLocation ID f”’i‘ fg -3 g

Water Depth: 2 Total Core Recovery (sediment depth):
Sample Date: SO 1820108 Sample Time: Cf”? %

Sample Collected By: T bSallS

Sample Observations (color, texture, odor, etc)

Overall: Fina sand . dolt bowns stfong oo’y “wnd~

010 0.5 foot: _ Fwa s«.M}./ el \omvu\; g~(~r0~\5'0¢‘w»‘,. ,,vvd-

05t01feet: _Frow Secdr, dede bbeowsy Sf%e»\s acos ' e

1to 3 feet: Fraa Seeds dﬁv\( \J C%', o aJu",uu_sﬂ

3 to 5 feet:
5 to 7 feet:
Sample Type: VIBRACORE QM OTHENE? N dri ¢

Analysis (all): T @13‘0 1 @2
@ CTEE < GamSte’ <% Moists'
Anaivsis (10%): Mdesl CTCLSVoes' < Piodnss P(k@grsl
@)1 %/&k@z};bon2 .

ICLP Lab | 2WESTON Procured Lab
Field duplicate/replicate: YES / =29
Photos: s/ NO

Coordinates same as projected: (ZE} / NO

If no — new coordinates:

- Other Cbmments:




Fiel;d Data Collection Form
- Howard’s Bay

‘Superior, Douglas County, Wisconsin

Sample Location ID: H B" 30

”
Water Depth: 29 ! Lo " Total Core Recovery (sediment depth): (b
Sample Date: /0// g0 __ Sample Time: ] Sl
Sample Collected By:’

VSample Observations (color, texture, odor, etc)

Coordinates same as projected: =~ YES /

Overall:
0 to 0.5 foot:
0.5 to 1 feet:
1to 3 feet:
3to 5 feet:
Sto 7 feet:
Sample Tyg @O VIBRACORE OTHER
Analysis (all): TAL Metals PAH (34 List)' - PCB Aroclor' TPH DRO®
| TPH OROZ‘; . Mercury’ Tri-butyl tin® Grain Size?
TCL Pesticideél PAH (17 List) AVS/SEM'  TOC?
!CLP Lab *WESTON Procured Lab . |
"Field duplicaté/renlicate;: | YES / 1\;\\3\?;‘: NO o
~ Photos: : YES /| | NO

If no;new coordinates: . "(; 4'-] 24 ONQ N °l7~ 0%, 3‘124 77 (v

Other Comments: . ' _f)_cwv\/ W\%‘alL "’0 Co"f(.-‘— coce Sw-"p‘e)

}AO“M on\’g

NI



Field Data Collection Form
. StFouisBay
Duluth, St. Louis County, Minnesota

Sample Location ID: ~ HE- <]

Water Degth: . ' /’ ‘ Total Core Recovery (. sédiment depth): 2% !
Sample Date: /O -~j€-2.¢/C SampleTime: 07272

Sample Collected By: T W llg

Sample Observations ( color; texture, odor, etc)

Overall: Fraa eau\c&"' d ade broansy waod? 'B\cuw}- scleor

0 to 0.5 foot: F;'cm Sevwned*, deue bruw'\'s.ad-va.lr\j‘, '(:-a;ml- ads ¢ -

05t01feet: _FiaA sowmd-, doslke paewr, sawreded: fervnr s
?\3“ .
1 to &feet: Frua  Soudd -w// grgeme sy 'H_MLMAM'"};': da k bfov\..-’ {o‘,w, Py ..

310 5 feet:

5 td 7 feet:

Sample Type: (%@\ VIBRACORE  ((OTHERY /7o o/l i
Analysis (all): | @aﬂsl _@Eist)l PCRivelofSTRH DR®Y
Analysis (10%): ~ TCLPestRides' =~ BCLSVOCs'  “Pioxins™  <PCBcongeners'

PAH (34 List) ' Black Carbon?
‘CLP Lab ‘ " ’WESTON Procured Lab
Field duplicate/replicate: YES / HO>

Photos: @? / NO

Coordinates same as projected: ~ YES / @
/U - b B S R , ‘/ . - o o ¥
If no — new coordinates: SZ30015 R b .24 2% ylgg

Other Comments:

SRl

iy



Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location ID: / —, B" K g |

( ' ” |
Water Depth: | L '7 ! Total Core Recovery (sediment depth): 5 9 o
Sample Date: (0// &/ Sample Time: | S4Y

Sample Collected By: [~ /allS

Sample Observations (color, texture, odor, etc)

Overall: Bauded %:ow(«j sl aad wneef cley gote ated: ému.(—aiq;'
0 to 0.5 foot: S'a..eh;. slt* Jdeule biinn', secbuented, —Launl— oclas”

O.Stolfeet: Pokhroeee s».;kg. mﬂ-- do.lc ﬂ\wn', 5o\{~uul-¢e/' »p&uml-a}o:

1to 3 feet: RBeded doke b~ Semalaq sel4- M 1d_c[_zy,,s.__ﬂz'_~ﬁ(n/ (—%tml-
3 to 5 feet: Na.hMNJ\ e/(ﬂ«.a l‘) 38

5to 7 feet;

Sample Type: @4/ VIBRACORE OTHER
Analysis (all): TALMetats' CPAILGA T ! @Bﬁmwff@ ‘ |
@ FauTERP  AVSEEM _1QCt R

ICLP Lab ZWESTON Procured Lab

Field duplicate/replicate: - YES / NO

Photos: @/ NO

Coordinates same as projected: YES / @
: '

If no — new coordinates: “l(p"-l'—\ NI2%Y N q92° 05.%14 02l W

Other Comménts_i




Field Data Collection Form
Y\. StTEeuis Bay

| Duluth; St. Louis County, Minnesota - &'& | e
Sample Locat_ioﬁ I]) H - 2"3% ’

Water Depth: / i 5; ’ Total Core Recovery (sediment depth):
Sample Date: /-4 -2810 Sample Time: @ & 37
Sample Collected By: Tim  Walls |

Sample Observations (color, texture, odor, etc)
Overall: (‘[g%gﬂj silt o/ Y sard’, redich "ﬁ: oigenteg |, wek
0t0 0.5 foot: F o amediun Senely Jale brunsy favnt Gtor, s u)u/r/l-«j

0.5 to 1 feet: Clw_\_u.g st o b S“,J.’ reclich calac: '&m‘- adar’, M/L\

1 to 3 feet: Cla@o\:\)s;\% v/ r Seefs Ledich eqlac, fennk ddor‘,d’o—ﬁo

3 to 5 feet:
- 5to7 feet:
Sample Type:

Analysis (all):

Analysis (10%): < TCE-Pesiides’

B congeners

PAH (34 List) ' Black Carbon?
'CLP Lab ’WESTON Procured Lab
Field duplicate/replicate: | | YES / ‘ @ _
Photos: <SEs-/  NO
Coordinates same as projected: ( / NO

If no — new coordinates:

Other Comments:




Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location 1D: HR"L{D

Water Depth:

Sample Date:

, P
‘2’ (O ¢ ‘ ‘Total Core Recovery (sediment depth): S_ Z

(O g/t0 Sample Time:_|(,45" ’4

Sample Collected By: T, Wall¢

Sample Observations (color, texture, odor, etc)

Overall:
0 to 0.5 foot:
0.5to 1 feet:

1 to 3 feet:

i
%

3 to Xfeet: -

5to 7 feet:

Sample Typé:

Analysis (all):

4t w{/ 4 S"'-’J.'; dellc hocean, 'éaw\d— 00(@', et

s\ \A/ ']“ set e e 10(\\*‘"‘. ’CM\V\"@‘Q"_, v\/\/‘

s+ w/H SMI f/’c"é lD(OV\.' f(:mvul—-q; :(bl', M

Slf’H“Uv/"—V gu——cj 0(0\11( (DCC.M ’gc-uw/———ﬁolfa/,ux-dl\

st w/ L 5M' /QA—-‘C(DFO“——U «(amk‘c..,/(x\r \J\-«/)L*

7

Ror=oo o
FALMetR RAH (A Tist)' ~PEBAroclor FEEDRO?
(TPHORO?  <Meraury' Mtyl tin?- cﬁi@ﬁ

'CLP Lab ’WESTON Procured Lab
Field duplicate/replicate: YES / _@
Photos: @ / NO

* Coordinates same as projected: ~ YES / @

- If no _ nevs; coordinates: L{(/o"‘,“{. fgxe_qo ,N ‘ %’1"(2;“, (&1«0'/?5. ,C-)

Other Comments:




Field Data Collection Form
Howard’s Bay
‘Superior, Douglas County, Wisconsin

Sample Location ID: ’ H fb? - ‘7’/

s ' ‘
Water Depth: Q , ' Total Core Recovery (sediment depth):
Sample Date: 10-1g-2010 Sample Time: /630
‘Sample Collected By: T iM A)o\, / /s

Sample Observations (color, texture, odor, etc)

- Overall:

0 to 0.5 foot:

0.5to 1 feet:

1'to 3 feet:

3to 5 feet:

5 to 7 feet:

Sample Type: PONAR VIBRACORE OTHER

Analysis (all): TAL Metals' PAH (34 List) ! PCB Aroclor' TPH DRO? -
TPH ORO? | Mercury' - Tri-butyl tin® Grain Size?
TCL Pesticides' ~ PAH (17 List) AVS/SEM!  TOC?

ICLP Lab *WESTON Procured Lab

Field duplicate/replicate: YES / NO

Photos: o YES / NO

Coordinates same as projected: @/ _ NO

If no — new coordinates:

"Other Comments:

i

AN



Field Data Collection Form

Howard’s Bay
Superior, Douglas County, Wisconsin
Sample Location ID: /’+ I% - 1\} 7
Water Depth: if; ’ Total Core Recovery (sediment depth)f
Sample Date: 1o=1%- 2070 Sample Time: jlz g
Sample Collected By: : Tom  Walls ,

Sample Observations (color, texture, odor, etc)

Overall: M_sﬂj_wp@_o%mss;\_dd_esm%#ims@;_saw

0100.5 foot: Seaky ¢\k wy de orgensess, Aol Sreny', Shromy selor 3 Selniv

0.5 to 1 feet: Seddg st ] v ocgentc vsy, Leligongi g ‘Lm,,g,“i/fr‘; 5 adoofnr’
2 | -

1 to Kfeet: > Meeitwm Se ] 4y OQerre do){ bM’,SB‘_ﬂgﬁ eo(w‘,sc.

3 to 5 feet:

5 to 7 feet:
Sample Type:

Analysis (all):

CLP Lab ’WESTON Procured Lab
TField duplicate/replicate: YES / ZNO—=

- Photos: _ —EES / NO

Coordinates same as projected: (@7 / NO

If no — new coordinates:

Other Comments:




Field Data Collection Form 0
Howard’s Bay S
Superior, Douglas County, Wisconsin

Sample Location ID:  H @‘ 4>

Water Depth: 3. {" Total Core Récoverv (sediment depth): Pov(\w Oty
. ‘ ‘
Sample Date: '°/ (7//° Sample Time: O

Sample Collected By: ~1.  all ¢

Sample Qbservations (color, texture, odor, etc)

Overall: Sav\dg st Jaslt Bros~, satnard’ ne edléf

0 to 0.5 foot:

0.5to 1 feet:

1 to 3 feet: . ‘ o .

3 to 5 feet:

5to 7 feet:

T, -
Sample Type: PONAR VIBRACORE . V/OTHER

Analysis (all): : ) }Xl”wré?élsl "PAH (34 Lisf)l .;Eﬁji;oclorl TPHDRO? g :
TPH ORO? | Mercurf, N Tri—butyl ‘fin‘24 Grain Size? |
TCL Pesﬁcid?s? PAH (17 List)‘ AVS/SEMI TO(32
‘CLPLab ZWESTONPmc;uredLab ’
~ Field duplicate/replicate: YES _ /_ NO - ‘ K ‘
M‘ v : { YES .,«*‘7 . NO _
| o | N S . \
Coordinates same as projected: 'YES | NO ‘ - ’
If no—new coordinateé: o ’_ IR _ ! ’?{ - ‘

Other Comments:* | ,. o ,‘




-Field Data Collection Form
Howard’s Bay
Superior, Douglas County, Wisconsin

Sample Location ID; 412 ~({¢
Water Depth: [ 4 Total Core Recovery (sediment depth):__
Sample Date: B0 E-O Sample Time: | (5%

Sample Collected By:_T1+1 v AL §

Sample Observation‘s (color, texture, odor, etc)

Overall: = Sewndw ¢\, del RV, ng achasy Suw

0 to 0..5 foot: Swdu_\ s\t del \ocom® e o‘)eﬂ"', ¢ o bbb A

‘b“

0.5 to;(feet: Sc..gﬁv: .'_S‘f"‘ ’, AC&‘( ‘bq‘,m-‘? mo QJ Ql} SO\L*-‘J\/

1 to 3 feet: o . o iy

3 to 5 feet:

5 to 7 feet:

Sample Type: ~ PONAR) ¢ VIBRACORE> ~ OTHER

Analysis (all): _ @@}1 @bz
JPHORDS Mgy —wehu frGminSice?

CTCL Pesticide?  <PAFEQTEi) “——aVSISEMS 200N

IcLPpLab ' 2WESTON Procured Lab

Field duplicate/replicate: YES / g§

Photos: C B/ NO

Coordinates same as projected: YES / @O)

If no — new coordinates: A SIRETGD. IV E - 2UEE3E 2y

Other Comments: e £P5 Conre cTlons Qv A e

Also  Shkeen 04serve d &ﬁé’r’ /0#7/ 5/:7



Howard’s Bay

Field Data Collection Form
Superior, Douglas County, Wisconsin |
|

Sample Location ID: | H & - 4/5

. ,
Water Depth: 12 Total Core Recovery (sediment depth): ! 9 "

Sample Date: [3-18-2010  Sample Time: J 53‘?

Sample Collected By: Tim (/LJC\ [ ’ S

Sample Observations (color, texture, odor, etc)

Overall: _Sgy\o[o} sut, black’ sheen”, S"\"(anj ado.—',,

0 to 0.5 foot: A Y . . P o

05t0 1 feet: Samel sA* hila oeyshen', Stremy oclan

‘q"
1 to& feet: _Son Ay 5\(-\‘/ b\&c\(';w', s‘""ﬁﬂg odcf'r’*\f* Brs emte g

3 to S feet:

5to 7 feet:

Sample Type: PONAR ~ ( VIBRACORE OTHER

Analysis (all): < TAL Metals' <PAH 3% hist) m@rl.,w
PCLPesiicides' ~ PAF(HMSis.  AVS/SEM'  TOC®

‘cLP Lab c ’WESTON Procured Lab

Field duplicate/repliéate: , YES / N>
Photos: ‘ @S / NO

Coordinates same as projected: @ / NO

If no — new coordinates:
Other Comments: sA een pas O A sefrye d aF fﬁ ‘S8
/ otafion ‘




SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, Flory Sampling Method: Vibracore
Weather: Cloudy, sunny Logged by: JM, PV
Sample ID: HB13-01 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (t)
HB13-01 11:27 11'8" 7'0" 6'2" 10'0"
Depth (feet) Description PID

0-7

7-9

9-21

21-23

23-30

30-45

45-46

46-68

68-69

69-74

silt, trace clay, grey-brown, poorly sorted, non-plastic, very soft, wet

silt with wood, trace clay, grey-brown, poorly sorted, non-plastic, very soft,

wet

silt and trace sand, grey-brown, poorly sorted, low plasticity, very soft, wet

silt with little sand and organics, grey brown, poorly sorted, medium
plasticity, very soft, wet

silt with little sand, grey brown, poorly sorted, medium-plasticity, very soft,

wet

clay, grey-brown, poorly sorted, high-plasticity, soft, wet

coarse sand with trace silt, brown, poorly sorted, loose, wet

clay with little sand, brown-grey, poorly sorted, high-plasticity, very soft,

wet

gravel sand, silt with wood, grey-brown, well sorted, dense, wet

silty sand with organics, grey-brown, poorly sorted, high plasticity, soft,
wet, wood at 72"

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Bottom was "squishy" when taking water depth. 88% recovery.

1 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09092013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-02 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-02 1033 32" 42" 42" NA
Depth (inches) Description PID

0-6

6-12

12-18

18-24

24-30

30-36

36-42

42-48

sandy clay (CL), greyish brown, medium plasticity, soft, wet, poorly sorted

sandy clay (CL), greyish brown, medium plasticity, soft, wet, poorly sorted;

wood at 10"

clay with little sand (CL), greyish brown, high plasticity, soft, wet, poorly

sorted; trace woodchips

wood chip layer 1" thick 36-37"; clay with little sand (CL) and wood
organics, greyish brown, high plasticity, soft, wet, poorly sorted

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Staff gauge = 9.0'

2 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09092013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-03 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-03 1105 16'3" NA 4'3" NA
Depth (inches) Description PID

0-10

10-12

12-18

18-24

24-30

30-36

36-46

46-51

silt with little sand (ML); greenish brown, poorly sorted, non-plastic, wet,

very soft

silt with little sand (ML); greenish brown, poorly sorted, low plasticity, wet,

very soft; 12-18" layer has paint chips (?)

silt with little sand, trace clay, organics with wood, greenish brown, poorly

sorted, low plasticity, wet, very soft

clay (CL), reddish brown, poorly sorted, high plasticity, wet, stiff

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Staff gauge 9' at

10:49

3 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09092013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-04 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-04 12:05 16'0" NA 3'8" NA
Depth (inches) Description PID

0-32

32-38

38-42

42-44

silt, trace sand, greenish brown, poorly sorted, nonplastic, very soft, wet
sandy silt, greenish brown, poorly sorted, low plasticity, very soft, wet
sandy silt, greenish brown, poorly sorted, med. plasticity, very soft, wet

sand with some silt, brown, poorly sorted, medium plasticity, firm, moist

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

staff gauge 9' at 10:49

4 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09092013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-05 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (t)
HB13-05 14:52 25'9" NA 6'5" NA
Depth (inches) Description PID

0-6
6-12

12-18
18-24
24-30
30-36
36-42
42-48
48-54
54-60

60-65

silt with little sand, greenish brown, poorly sorted, nonplastic very soft, wet

silt with trace sand, greenish brown, poorly sorted, low plasticity, very soft,
wet; 0.5" lens of wood chips from 51-51.5"; 56-62" interval - odor

silt with little sand, greenish brown, poorly sorted, medium plasticity very

soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Staff gauge 8.64'

at 13:45

5 of 52
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09092013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-06 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-06 15:27 201" NA 4'6" NA
Depth (inches) Description PID

0-6

6-12

12-18

18-24

24-30

30-36

36-42

42-48

48-54

sandy silt, greenish brown, poorly sorted, non-plastic, very soft, wet

silt with some sand, greenish brown, poorly sorted, medium plasticity soft,

wet

silt with some sand, greenish brown, poorly sorted, medium plasticity very

soft, wet; organics

silt with clay, little sand, organics, mixed material grading into reddish

brown native clay; firm; medium plasticity

native clay, reddish brown, firm, high plasticity, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Staff gauge 8.64'

at 13:45

6 of 52
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09092013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-07 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-07 16:02 14'9" 4.0 48"
Depth (inches) Description PID

12-18

18-20

20-24

24-30

30-36

36-42

42-48

silty sand, greenish brown, poorly sorted, low plasticity, soft, wet; wood

debris present

sandy silt, greenish brown, poorly sorted, medium plasticity, soft, wet

silt with some sand, greenish brown, poorly sorted, medium plasticity,

soft, wet

clay with some silt, trace sand, red grey, poorly sorted, high plasticity, soft,

wet

silty sand, greenish brown, poorly sorted, medium plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Staff gauge 8.64'

at 13:45

7 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, F Olson Sampling Method: Vibracore
Weather: Cloudy, sunny Logged by: JM, PV
Sample ID: HB13-08 Latitude: Longitude:
Water Depth |Penetration Depth Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-08 13:46 26'6" 8'5" 92" 10'0"
Depth (inches) Description PID

0-22

22-30

30-32

32-50

50-58

58-60

60-76

76-84

84-92

silt with little sand, grey-brown, poor sorted, non-plastic, very soft, wet

silt with little sand and trace organics, grey-brown, poor sorted, low plasticity, very

soft, wet

silt with little sand, grey-brown, poor sorted, non-plastic, very soft, wet

silt with little sand and trace organics, grey-brown, poor sorted, low plasticity, very

soft, wet

silt with little sand, grey-brown, poor sorted, medium plasticity, soft, wet, odor

medium grain sand with trace silt, grey-brown, medium dense, wet

sandy silt, grey-brown, poorly sorted, medium plasticity very soft, wet

clay, grey, poorly sorted, high plasticity, frim, wet

fine sand, brownish-gray, very dense, moist, poorly sorted

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

89% recovery

8 of 52
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, sunny Logged by: JM, PV
Sample ID: HB13-09 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (t)
HB13-09 14:22 212" 6" 0 7'6"
Depth (inches) Description PID

Core tube hit native clay at surface. Petite ponar used. No sediment
observed at this location. Location abandoned.

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:

Comments:

9 of 52
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy Logged by: JM, PV
Sample ID: HB13-10 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-10 8:14 20'6" 20" 110" 7'6"
Depth (inches) Description PID

0-6
6-12
12-18
18-22

native clay, reddish brown, poorly sorted, high plasticity, very stiff, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

91% recovery

10 of 52
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, Flory Sampling Method: Vibracore
Weather: Cloudy, sunny Logged by: JM, PV
Sample ID: HB13-11A Latitude: Longitude:
Water Depth | Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-11A 10:58 26'7" 6'0" 60" 7'6"
Depth (inches) Description PID

0-6

6-12

12-15

15-20

20-31

31-32

32-36

36-37

37-39

39-41

41-44

44-49

49-54

54-60

silt with some sand, grey-brown, wet, poorly sorted, non-plastic, very soft

silt with some sand, grey-brown, wet, poorly sorted, non-plastic, with
some gravel and wood, very soft, shells

gravel with silt and trace sand, grey-brown, wet, poorly sorted, non-plastic,
very soft

clay and some silt with trace sand,grey-brown, non-sorted, high plasticity,
wet, very soft

silt with some sand, grey-brown, poorly sorted, non-plastic, wet, very soft

silty sand and trace organics, grey brown, poorly sorted, low platicity, very
soft, wet

silt with some sand, grey-brown, poorly sorted, non-plastic, wet, very soft

silty sand and trace organics, grey brown, poorly sorted, low platicity, very
soft, wet

silt with some sand, grey-brown, poorly sorted, non-plastic, wet, very soft

gravel with silt and trace sand, grey-brown, wet, poorly sorted, non-plastic,
very soft

silt with some sand, grey-brown, poorly sorted, non-plastic, wet, very soft

clay and some silt with trace sand,grey-brown, non sorted, high plasticity,
wet, very soft

native red clay, reddish brown, poorly sorted, high platicity, firm

medium grain sand, grey-brown, very dense, moist, poorly sorted,

Additional Notes:

Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

85% recovery

11 of 52
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy Logged by: JM, PV
Sample ID: HB13-12B Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-12B 9:23 5'3" 1'6" 1'5" 7'6"
Depth (inches) Description PID

0-6

6-12

12-17

silty sand, grey brown, poorly sorted, non-plastic, firm, wet

clay, reddish brown, poorly sorted, high plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

93% recovery

12 of 52
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Project Title:
Project #:
Field Personnel:

SAMPLE COLLECTION FIELD LOG

Fraser Shipyards

Cl1001796.0001

P Viana, J Mayo, S Inman, E Endsley

Sampling Date: 09112013
Sample Matrix: Sediment

Sampling Method: Vibracore

Weather: Cloudy, sunny Logged by: JM, PV
Sample ID: HB13-13 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (t)
HB13-13 14:55 29'8" 5'0" 42" 7'6"
Depth (inches) Description PID

0-1

1-42

silt with little sand, woodchips, brown, poorly sorted, non-plastic, very soft,

wet

clay, reddish-brown, poorly sorted, hight-plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Staff gauge 8.64' at 13:45. 72% recovery.
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-14 Latitude: Longitude:
Water Depth | Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-14 11:11 29"1" 4'6" 310" 7'6"
Depth (inches) Description PID
0-6 clay with gravel and little sand, brown, poorly sorted, medium plasticity,
B soft, wet
6-8 native red clay, reddish brown, poorly sorted, high plasticity, hard, wet
8-18 ) ) . ) L
clay with trace sand and organics, greyish brown, medium plasticity, soft,
wet
18-26
26-30 . . ) ) .
silty sand with organics, grey brown, poorly sorted, medium plasticity, soft,
wet; odor at 33-35"
30-36
36-42 ) ) ) . o
sand with trace silt, greyish brown, poorly sorted, medium plasticity, soft,
wet
42-46
Additional Notes:
Top depth interval:
Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:
Comments: 88% recovery; sounding felt firm when testing depth
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-15A Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-15A 10:48 26"11" 2'0" 17" 7'6"
Depth (inches) Description PID

6-12

12-19

silt with little sand, organics, grey brown, poorly sorted, nonplastic, very

soft, wet; gravel from 1-3 inches

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

92% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-16A Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-16A 8:40 26"11" 3'3" 3'0" 7'6"
Depth (inches) Description PID

0-6

6-12

12-18

18-26

26-36

silt with little sand, with chunks (gravel size pieces) of red native clay
mixed in, brown, poorly sorted, nonplastic, very soft, wet

silt with little sand, with higher percentage of (50%) chunks of red native
clay mixed in, brown, poorly sorted, nonplastic, very soft, wet

native clay, reddish brown, poorly sorted, high plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Staff gauge 8.64' at 13:45; 93% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-17 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-17 9:41 27'3" 4'6" 311" 10'0"
Depth (inches) Description PID

0-6

12-18

18-24

24-32

32-38

38-42

42-47

silt with trace sand, grey brown, poorly sorted, nonplastic, very soft, wet

clay with some silt, reddish brown, poorly sorted, high plasticity, soft, wet

silt and little sand, organics, brown, poorly sorted, medium plasticity, soft,

wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

90% recovery, oil sheen noted when pulling core
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-18 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-18 7:56 24'3" 3'0" 110" 7'6"
Depth (inches) Description PID

0-5

5-10

10-22

silt with little sand, brown grey, shells, gravel, wood, poorly sorted, very

soft, wet, nonplastic

silt with little sand, grey brown, poorly sorted, very soft, wet

native clay, reddish brown, poorly sorted, high plasticity, hard, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Staff gauge 8.64' at 13:45; 75% recovery; sheen in mud and at surface
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-19 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-19 1550 311" 6'0" 70" 10'0"
Depth (inches) Description PID

0-26

26-27

27-39

39-49

49-61

61-69

clay with little sand, grey brown, poorly sorted, high plasticity, soft, wet.

organics(wood) with silt, black and brown, non-plastic, very soft, wet

clay, grey grading to red brown, poorly sorted, high plasticity, soft, wet

clay with organics, grey, poorly sorted, high plasticity, soft, wet

Organics with silt, black, poorly sorted, non-plastic, soft, wet

clay, black, poorly sorted, high plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:

Photos:

Comments:

97% recovery, vibracore above water=more penetration, 10' core used. Woody organic layer

at 49" with gleyed clay beneath
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy, rainy Logged by: JM, PV
Sample ID: HB13-20 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-20 9:05 25'5" 5'0" 4'4" 7'6"
S
Depth (inches) Description PID

0-6

6-12

12-18

18-20

20-24

30-36

36-42

42-48

48-52

silt with trace sand, grey brown, poorly sorted, nonplastic, very soft, wet;
coarse gravel in top two inches

silt with trace sand and chunks of native clay (6-9"), grey brown, poorly

sorted, nonplastic, very soft, wet

silt with trace sand and chunks of native clay, grey brown, poorly sorted,

nonplastic, very soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Staff gauge 8.56'at 9:09; 87% recovery; soundings showed soft bottom
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: CI001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-21 Latitude: Longitude:
Water Depth |Penetration Depth | Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-21 1520 3'3" 7'0" 88" 10’
Depth (inches) Description PID

0-2

2-32

32-36

36-57

57-88

sandy silt, grey brown, poorly sorted, very soft, low plasticity, wet

clay with trace sand, grey brown, poorly sorted, high plasticity, soft, wet

silt with organics(wood), brown, poorly sorted, non plastic, soft, wet

clay with organics and trace sand, grey brown, poorly sorted, medium
plasticity, soft, wet.

sand with some gravel, brown, poorly sorted, non-plastic, firm, wet.

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

acore motor was above water level because of 10'core since the weight was not bouyan

21 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-22 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-22 10:13 25'5" 2'6" 27" 7'6"
Depth (inches) Description PID

0-6

6-12

12-18

18-24

24-31

Silt with little sand, grey brown, poorly sorted nonplastic, very soft wet;

cobble near surface

Silt with some coarse sand and gravel, well graded, red brown, nonplastic,

soft, wet

Native clay, reddish brown, poorly sorted, high plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:

Comments:

94% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-23 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-23 14:35 28'4" 3'0" 32" 7'6"
Depth (inches) Description PID

0-7

7-27

27-32

silt with little sand, grey brown, poorly sorted, non-plastic, very soft, wet

clay, little sand, grey brown, poorly sorted, non-plastic, very soft, wet.

Wood at 24"

clay, red brown, poorly sorted, high plasticity, hard, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:

Comments:

94% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-24 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-24A 1605 18'7" 3'0" 26" 7'6"
Depth (inches) Description PID
0-4 silt with some sand and organics, grey brown, poorly sorted, nonplastic,
very soft, wet
46 silt with trace sand and organics, grey brown, poorly sorted, low plasticity,
very soft, wet
6-12 silty sand, oranics, grey brown, poorly sorted, medium plasticity, very soft,
wet
12-18 silt with litle sand, grey brown, poorly sorted, medium plasticity, very soft,
wet
18-22 silty sand, organics, grey brown, poorly sorted, medium plasticity, very
soft, wet
22-24 organics with silt, grey brown, poorly sorted, low plasticity, very soft, wet
24-26 sandy silt, grey brown, poorly sorted, medium plasticity, very soft, wet
Additional Notes:
Top depth interval:
Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:
Comments: 75% recovery; oil sheen observed
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Clear skies, 70's Logged by: JM, PV
Sample ID: HB13-25 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-25 1501 17'4" 5'6" 57" 7'6"
Depth (inches) Description PID

0-36

36-47

47-48

48-57

silt with little sand, grey brown, poorly sorted, medium plasticity, very soft,

wet

clay, trace sand, organics, brown, poorly sorted, high plasticity, soft, wet

organics with clay, brown, poorly sorted, high plasticity, soft, wet

clay, trace sand, organics, brown, poorly sorted, high plasticity, soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

86% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Clear skies, 70's Logged by: JM, PV
Sample ID: HB13-26 Latitude: Longitude:
Water Depth | Penetration Depth | Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (t) (t)
HB13-26 1624 27'0" 3'3" 37" 7'6"
Depth (inches) Description PID
0-24 silt with some sand trace gravel, grey brown, poorly sorted, non-plastic,
very soft, wet
24-28 silt with little sand, grey brown, poorly sorted, medium plasticity, very soft,
wet
28-33 silty sand, organics, grey brown, poorly sorted, loose, wet, odor noticed
Additional Notes:
Top depth interval:
Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:
Comments: 94.8% recovery, sheen noted when pulling core
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy Logged by: JM, PV
Sample ID: HB13-27A Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-27A 0829 19'11" 2-3 2'g" 7'6"
Depth (inches) Description PID

0-26

26-32

clay, red brown, poorly sorted, high plasticity, firm, wet

clay with trace sand, organics, brown, high plasticity, soft, wet.

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:

Photos:

Comments:

Penetration depth unknown due to tipping. Sheen noted in sediment when capping core

table.
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Clear skies, 40"s Logged by: JM, PV
Sample ID: HB13-28 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-28 1559 27'3" see note 43" 7'6"
Depth (inches) Description PID

0-14

14-20

20-40

silt with some sand, grey-brown, poorly sorted, non plastic, very soft, wet

sandy silt, grey brown, poorly sorted, non-plastic, very soft, wet

silt with little sand, grey brown, poorly sorted, low plasticity, very soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Core tube tipped & could not determine the % recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Clear skies, 40"s Logged by: JM, PV
Sample ID: HB13-29 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-29 1652 28'4" 4'0" 44" 7'6"
Depth (inches) Description PID

0-5

5-17

17-22

22-44

silt with some sand, grey-brown, poorly sorted, non-plastic, very soft, wet

silt with little sand, grey brown, poorly sorted, low plasticity, very soft, wet

silt with little sand, grey brown, poorly sorted, medium plasticity, very soft,

wet

silty sand, brown, poorly sorted, medium plasticity, very soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

87.5% recovery, site shifted 30'due to a dolfin being in the original location.
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-30 Latitude: Longitude:
Water Depth | Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-30 16:43 25'0" 7'6" 6'6" 7'6"
Depth (inches) Description PID

0-6

6-12

12-18

18-24

24-30

30-36

36-42

42-48

48-56

56-60

60-62

62-78

silt with trace sand, greyish brown, poorly sorted, very soft, nonplastic, wet

silt with trace sand, greyish brown, poorly sorted, very soft, low plasticity,

wet

sandy silt, greyish brown, poorly sorted, very soft, low plasticity, wet

native clay, reddish brown, high plasticity, poorly sorted, firm, wet

clay with some silt and trace sand, greyish brown, poorly sorted, medium
plasticity, soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:

Comments:

87% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-31 Latitude: Longitude:
Water Depth | Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-31 858 28'3" 4'0" 3'5" 7'6"
Depth (inches) Description PID

12-24

24-27

27-41

silt with trace sand, grey brown, poorly sorted, non-plastic, very soft, wet.

silt with little sand, grey brown, poorly sorted, non-plastic, very soft, wet

clay with trace sand, grey brown, poorly sorted, medium plasticity, soft,

wet.

clay , red brown, poorly sorted, high plasticity, hard, wet.

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

91.6% recovery, bridge interfered with the horizontal accuracy- station is immediately
upstream of the dolphin (30ft). Sheen noticed at sediment surface.

31 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny, 60's Logged by: JM, PV
Sample ID: HB13-32 Latitude: Longitude:
Water Depth | Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-32 0927 28'9" 4'6" 3'6" 7'6"
Depth (inches) Description PID

13-18

18-26

26-38

silt with little sand, grey brown, poorly sorted, non-plastic, very soft, wet

silt with little sand, grey brown, poorly sorted, non-plastic, soft, wet

silt with little sand, grey brown, poorly sorted, low plasticity, soft, wet

sandy silt trace organics, grey brown, poorly sorted, low plasticity, soft,

wet

clay, red brown, poorly sorted, high plasticity, hard, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Recovery 77%
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-33B Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-33B 1109 32'9" 1'6" 12" 7'6"
Depth (inches) Description PID
0-1 gravel (angular) and silt, brown, poorly sorted, loose, wet
1-2 clay with trace sand, grey brown, poorly sorted, medium plasticity, soft,
wet
2-3 sand, brown, poorly sorted, loose, wet
3-12 clay with trace sand, grey brown, poorly sorted, medium plasticity, soft,
wet
12 wood at very bottom

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments: 66% recovery on HB13-33B. 33&33A. Poor recovery. Woody Debris.
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-34A Latitude: Longitude:
Water Depth | Penetration Depth | Recovery Depth CT Length
Sample Location ID Time (t) (t) (ft) (t)
HB13-34A 1031 34'4" 9" 7" 7'6"
Depth (inches) Description PID
0-0.5 silt with little sand, grey brown, poorly sorted, non-plastic, very soft, wet
0.5-7 clay, red brown, poorly sorted, high plasticity, hard, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments: Hard refusal at 6" on HB13-34(0%). HB13-34A had 77% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-35A Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-35A 1147 30'6" 1'6" 1'4" 10'0"
Depth (inches) Description PID
0-0.5" gravel and coal and shells
0.5-3 clay, red brown, poorly sorted, high plasticity, very hard, moist
3-4 fine to coarse gravel and taconite, medium dense, moist
4-18 clay, red brown, poorly sorted, high plasticity, very hard, moist

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

88% recovery on

HB13-35A.
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-36 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (t)
HB13-36 14:06 29'8"
Depth (inches) Description PID

no recovery with vibracore, tried three locations; grab sample (<1 quart);

gravel

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: CI1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-37A Latitude: Longitude:
Water Depth | Penetration Depth | Recovery Depth CT Length
Sample Location ID Time (t) (t) (ft) (ft)
HB13-37A 15:09 29'8" 1'6" 6" 7.5
Depth (inches) Description PID

well-graded sub-angular gravel with silt, grey brown, nonplastic, soft, wet

silt with some sand, trace organics, grey brown, poorly graded, nonplastic,

very soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Recovery 40%. Core kept at this location. Third attempt had 0% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: CI1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-38A Latitude: Longitude:
Water Depth |Penetration Depth | Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-38A 16:36 17'0" 10" 6" 7'6"
Depth (inches) Description PID

0-4

4-6

sandy silt, grey-brown, poorly sorted, non-plastic, very soft, wet

sandy silt and organics, grey-brown, poorly sorted, medium plasticity, very

soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

75% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-39 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-39 1420 16'9" 5'0" 42" 5'0"
Depth (inches) Description PID

0-4

4-6

6-14

14-21

21-24

24-28

28-34

34-42

coarse gravel with some silt trace sand some slag, brown, medium dense,
wet, well sorted

sand with little silt, grey brown, loose, wet, poorly sorted

clay with trace sand and organics, grey brown, poorly sorted, high
plasticity, soft, wet

clay with trace sand, grey brown, poorly sorted, high plasticity, soft, wet

clay with trace sand and organics, grey brown, poorly sorted, high
plasticity, soft, wet

silty sand, grey brown poorly sorted, non-plastic, very soft, wet

clay, red brown, poorly sorted, high plasticity, firm, wet

sand with organics and trace fine gravel, brown, dense, moist

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

sheen observed
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: CI001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-40 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-40 1447 18'5" 7'6" 84" 7'6"
Depth (inches) Description PID

0-4

4-10

10-24

24-35

35-36

36-40

40-49

49-59

59-68

68-86

sandy silt with trace organics, grey brown, poorly sorted, non-plastic, very
soft, wet

sandy silt with some gravel and trace organics, grey brown, poorly sorted,
non-plastic, very soft, wet

silt with some sand, grey brown, poorly sorted, low plasticity, very soft, wet
clay with some silt, trace organics, grey brown, poorly sorted, medium
plasticity, very soft, wet

1" hard asphalt puck with metal ring

clay with some silt and little gravel and trace organics, grey brown with
black streaks, poorly sorted, medium plasticity, soft, wet, odor

clay with little sand and trace organics, grey brown, poorly sorted, medium
plasticity, soft, wet

clay with trace sand, grey brown, poorly sorted, high plasticity, soft, wet
silty sand with trace organics, grey brown, poorly sorted, medium
placsticity, soft, wet

clay with wood, grey brown, poorly sorted, high plasticity, soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Moved closer to east wall, 93% recovery, asphalt/metal ring at 36", odor under 36"

40 of 52

7/9/2014



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sampile ID: HB13-41 Latitude: Longitude:
Water Depth | Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-41A 155 19'6" 3'0" 29" 100"
Depth (inches) Description PID
0-6
6-12
silt with trace sand, grey-brown, poorly sorted, non-plastic, very soft, wet;
12-18 0-11" wood debris; debris (wood? Coal?) and light bulb fragment+B35
18-26
26-29 silt with trace sand, grey-brown, poorly sorted, low plasticity, very soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:

Comments:

77% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-42 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-42 8:58 15'6" 4'6" 3'0" 7'6"
Depth (inches) Description PID

8-10

10-17

17-19

19-23

23-33

33-36

silt with little sand, greenish gray, poorly sorted, non plastic, very soft, wet

sub-angular gravel, well sorted, little sand and little silt and organics, grey,

clay, with some silt, little sand, grey, very soft, wet, low plasticity

sub-angular gravel, well sorted, little sand and little silt and organics, grey,

gravel with clay, grey, very soft, wet, low plasticity

clay, with some silt, little sand, grey, very soft, wet, low plasticity; wood

debris

native clay, reddish brown, poorly sorted, high plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

72% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-43 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-43 8:36 4'6" 20" 2'0" 7'6"
Depth (inches) Description PID

0-5

11-23

23-24

sand with some silt and trace pebbles, brown, poorly sorted, nonplastic,

firm, wet

clay with little silt, trace sand, organics grey, poorly sorted, high plasticity,

soft, wet

silty coarse sand with trace gravel, grey, poorly sorted, nonplastic,

medium dense, wet

clay with trace sand, organics, grey, poorly sorted, high plasticity, firm, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Recovery 100%
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-44 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (t)
HB13-44 1400 31'8" none none
Depth (inches) Description PID

Core not collected, no recovery.

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

core not collected, no recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-45 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-45 8:07 14"11" 2'0" 1'9" 10'0"
Depth (inches) Description PID

15-19

19-21

silt with trace sand, greenish gray, poorly sorted, nonplastic, very soft, wet

silt with some sand and organics (wood chips), greenish grey, poorly

sorted, nonplastic, very soft, wet

streaks of native clay on tube; silt with some sand, greenish gray, poorly

sorted, high plasticity, very soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Staff gauge 8.78 at 8:11; slight sheen observed on the water
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-46 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-46 10:14 16'10" none 0’
Depth (inches) Description PID

gravel and concrete debris found. No recovery. Location abandoned after
three attempts.

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:
Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

Staff gauge 8.78 at 8:11; slight sheen on the water
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Cloudy Logged by: JM, PV
Sample ID: HB13-47A Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-47A 10:32 109" 6' 311" 7'6"
Depth (inches) Description PID

silt with some sand, green brown, poorly sorted, non-plastic, very soft,

0-6 wet; wood debris and odor
6-12

silt with some sand, green brown, poorly sorted, non-plastic, very soft,
12-18 ) . " . .

wet; wood debris at 15", odor, piece of plastic wrapper
18-24
24-31 silt with some sand, green brown, poorly sorted, non-plastic, very soft,

) wet;

31-36

native clay, reddish brown, poorly sorted, firm, wet, high plasticity;
36-42 ) : ;

rag/debris noted on bottom of core while core was being removed
42-47

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments: Moderate sheen noted when coring; odor when core was opened; 65% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: C1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Partly cloudy Logged by: JM, PV
Sample ID: HB13-48B Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-48B 11:41 13'3" 5'0" 310" 7'6"
Depth (inches) Description PID

0-6

6-12

12-18

18-24

24-30

30-36

36-42

42-46

silt with little sand and little gravel, greenish grey, poorly sorted,
nonplastic, very soft, wet

silt with little sand, greenish grey, poorly sorted, nonplastic, very soft, wet;

odor; coal (?) fragment; wood chips at 15"

silt with little sand, greenish grey, poorly sorted, nonplastic, very soft, wet;

slight odor

clay with trace sand and organics, green brown, poorly sorted, medium
plasticity, soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

76% recovery; corrected water depth; sheen observed while coring
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09112013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-49A Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-49A 9:40 142" 3'6" 2'6" 7'6"
Depth (inches) Description PID

0-6

6-12

12-17

17-23

23-30

silt with little sand, grey brown, poorly sorted, very soft, nonplastic, wet

silt with litle sand little gravel and organics, grey brown, poorly sorted,

nonplastic, very soft, wet; 19-23" very minor odor

silt with trace sand, grey brown, poorly sorted, low plasiticity, very soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

100% recovery
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09132013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-50 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-50 07:52 23" 11" 4'0" 311" 7'6"
Depth (inches) Description PID

0-21

21-24

24-32

32-47

silt, trace sand, grey brown, poorly sorted, low plasticity, very soft, wet

sand trace silt, brown, poorly sorted, very loose, moist

sandy silt, grey-brown, poorly sorted, medium plasticity, very soft, wet

silt little sand, grey brown, poorly sorted, medium plasticity, very soft, wet.

Additional Notes:
Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

Recovery 95.8%
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Hand core
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-51 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-51 17:45 22" NA 13" NA
Depth (inches) Description PID

0-4

11-15

sand with little silt, dark brown, poorly sorted, loose, wet

clay with trace sand, greenish grey, poorly sorted, high plasticity, soft, wet;

wood chip layer at 9"

clay with some silt, organics (wood, fibers), brown, poorly sorted, medium

plasticity, soft, wet

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

WDNR handcore, offset from location HB13-02
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SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09102013
Project #: Cl1001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Hand core
Weather: Sunny Logged by: JM, PV
Sample ID: HB13-52 Latitude: Longitude:
Water Depth |Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-52 18:00 2'6" NA 1'5" NA
Depth (inches) Description PID

2-7

7-9

sandy silt, grey brown, poorly sorted, non plastic very soft, wet

silt with little sand, grey brown, poorly sorted, low plasticity, very soft, wet

clay with trace sand, reddish brown, poorly sorted, high plasticity, soft,

wet; debris (wood chips and slag(?)) at 9"

clay with some organics (peaty), reddish brown, poorly sorted, high

plasticity, soft, wet; lots wood debris at 14-17"

Additional Notes:
Top depth interval:

Bottom depth interval:

Sample IDs for analysis:

Sample IDs on hold:
Constituents Sampled:
Photos:

Comments:

WDNR hand core; near locations HB13-19 and HB13-21

52 of 52

7/9/2014



Project Title:

Howards Bay 2014

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.99 Gauge Reading Time: 8:48
Water Depth ftLWD (calc) 29.11 Logged by: EE, JRG
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 845 31.0 30 20 67% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-01 46.74164 -92.09727 571.99 08/18/2014 1903
Depth (inches) Description Sketch

Clay w/trace silt, coarse sand, brown, poorly sorted, low

dense, wet

0-4 .

plasticity, very soft wet
clay w/silt and trace sand, 1/2" to 1" diameter clay nodules

4 -13 of red clay throughout interval, wood chips at 11", poorly
sorted. medium plasticity, stiff, wet

13 - 17 Clayey sand, medium, nodules of red clay, poorly sorted,
low plasticity, stiff, wet

17 - 20 fine to medium sand, brown, well sorted, no plasticity,

Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observations

Recovery changed from 19 to 20 inches after splitting core tube

Vibracore may have tipped slightly




Project Title:

Howards Bay 2014

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.99 Gauge Reading Time: 918
Water Depth ftLWD (calc) 28.86 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 920 30.75 24 17 71% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-02 46.74227 -92.09840 572.24 08/18/2014 1315
Depth (inches) Description Sketch

Very soft clay with some silt, dark brown, medium

0-6 L
plasticity, wet, well sorted

6- 14 Clay with trace silt, dark brown, medium plasticity, soft,
wet, well sorted

14 - 19 Reddish brown native clay, high plasticity, wet, medium

stiff, well sorted

Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observations

One gallon plastic bag - 14 - 19" Native clay

Slight sheen, dark clay sticking out bottom of core tube




Project Title:

SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014 Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.05 Gauge Reading Time: 948
Water Depth ftLWD (calc) 27.88 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 945 29.83 60 55 92% 5
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-03 46.74250 -92.09896 573.22 08/18/2014 1346
Depth (inches) Description Sketch

Clay with trace silt, trace sand, dark brown, very soft,

0-12 poorly sorted, low plasticity, wet. Coal at 12 inches.

12 - 23 Silty clay w/trace sand, brown, very soft, low plasticity,
poorly sorted, wet. Stick at 16 inches.

23 - 30 Clayey sand, brown, poorly sorted, low plasticity.

30 - 39 Medium - coarse sand, reddish brown, loose, medium
sorted, wet.

39 - 50 Clay, reddish brown, soft, high plasticity, well sorted, wet.
Small wood chucks at 49 inches.
Clay , reddish brown, soft, high plasticity, well sorted, wet,

50 - 60 1/2" to 1" tan clay nodules with gleying, 1/4 to 2" wood

chunks.

Additional Notes:

Sample IDs for analysis:
Sample IDs on hold:
Picture #s and SWIMS ID:

Observations

54 - 60" Interval not sampled, Native clay not encountered

Clay sticking out end of core tube




SEDIMENT SAMPLE FIELD LOG

Project Title: Howards Bay 2014 Sample Matrix: Sediment
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.03 Gauge Reading Time: 1012
Water Depth ftLWD (calc) 27.57 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1010 29.50 42 35 83% 5
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-04 46.74274 -92.09972 573.53 08/18/2014 1524
Depth (inches) Description Sketch
Clay w/fine sand and silt, brown, low plasticity, very soft,
0-10
wet, well sorted, 0-3"
Clay with silt, brown, medium plasticity, soft, wet, well
10 - 30
sorted
30 - 37 Native clay, reddish brown, high plasticity, medium stiff,

well sorted, wet.

Additional Notes:

Sample IDs for analysis:

sample 1Ds on hold: Did not save native clay for sample

Picture #s and SWIMS 1D:
Observation: €lay plug on bottom of cor tube, red clay visible on core cather. Supernatent very turbid- grey.




Project Title:

SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Ponar Grab
NOAA Gauge (ft) 602.95 Gauge Reading Time: 1048
Water Depth ftLWD (calc) 29.65 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1100 31.50 0 0 GRAB
10/5/grab
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-05 46.74313 -92.10012 571.45 08/18/2014 1605
Depth (inches) Description Sketch

Grab sample

Silty clay, brown, lumps of native clay, nonplastic, very
soft, wet, poorly sorted.

Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Attempted vibracore with 10' and 5' core tubes, no recovery.

Picture #s and SWIMS ID:

Observations Collected grab with Ponar dredge. About 25% full - estimated cut depth-2-inches.




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.86 Gauge Reading Time: 1124
Water Depth ftLWD (calc) 29.57 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1125 31.33 24 22 92% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-06 46.74283 -92.10017 571.53 08/18/2014 1625
Depth (inches) Description Sketch

Clay with trace silt, brown with black organics, well sorted,

0-3 L
low plasticity, soft , wet

3.8 Clay with trace silt, brown, well sortyed, low plasticity, soft,
wet.

8 .15 Clay with trace silt, brown, medium sorted, low plasticity,
soft, wet. Woody debris at 10-11", Mussel shell at 13"

15 - 19 Very fine sand w/some silt, grey brown, medium sorting,
nonplastic, dense, wet.

19 - 22 Silt, grey brown, well sorted, nonplastic, dense, wet.

29 - 24 Silt, reddish brown, well sorted, nonplastic, very dense,

wet.

Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observations Hard release - resistnace to pulliung out tube, clay plug at bottom of tube. Water "clear” above



SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.98 Gauge Reading Time: 1142
Water Depth ftLWD (calc) 16.20 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1140 18.08 48 39 81% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-07 46.74275 -92.10031 584.90 08/18/2014 1720
Depth (inches) Description Sketch
0-3 Clay w/some silt and trace fine sand, brown, poorly sorted,
low plasticity, very soft, wet.
3-12 Clay w/some silt and trace fine sand, brown, poorly sorted,
medium plasticity, soft, wet.
Silty clay, brown, poorly sorted, medium plasticity, soft,
12 - 25
wet. Small black nodules throughout.
Clay w/trace silt, brown, well sorted, high plasticity,
25 -32 . -
medium stiff, wet.
32 - 42 Clay w/some sand & silt, reddish brown, poorly sorted, high

plasticity, medium stiff, wet. Woody debris throughout

. Clay plug at bottom of core
Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observation:s Steep slope, sounding tape bounced from 16 to 18'. Depth rechecked after coring.



Project Title:

Howards Bay 2014

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.00 Gauge Reading Time: 1354
Water Depth ftLWD (calc) 17.36 Logged by: EE, JRG
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1350 19.25 24 19 79% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-08 46.74246 -92.09976 583.75 08/19/2014 1300
Depth (inches) Description Sketch

Clay w/some sand & silt, dark brown, porrly sorted,

0-9 medium plasticity, soft, wet
9-14 Clay w/silt & trace sand, brown, poorly sorted, medium
plasticity, soft, wet.
Clay w/silt, reddish brown w/smears of red clay, poorly
14 - 19 sorted, high plasticity, medium stiff, wet. Minor woody

debris (1/4 to 1/2 inch pieces) 18 - 19"

Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observations

Recovery changed from 18 to 19 inches after splitting core tube

Sheen, Red clay visible at core catcher




Howards Bay 2014

SEDIMENT SAMPLE FIELD LOG

Project Title: Sample Matrix: Sediment Sheet 1 of 2
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.00 Gauge Reading Time: 1418
Water Depth ftLWD (calc) 10.02 Logged by: EE, JRG, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1417 11.92 93 82 88% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-09 46.74301 -92.09833 591.08 08/19/2014 1335
Depth (inches) Description Sketch

Clay w/silt-tarce sand, brown, poorly sorted, low plasticity,

0-1
very soft, wet
1-3 Fine sand w/clay and silt, brown, poorly sorted, low
plasticity, soft, wet.
3-5 Sandy clay, brown, poorly sorted, low plasticity, soft, wet.
5.6 Fine-medium sand with clay & silt, brown, porrly sorted,
low plasticity, soft, wet.
6 - 10 Clay w/silt and trace sand, brown, poorly sorted, medium
plasticity, wet, soft.
Clay w/silt and trace sand, brown, poorly sorted, medium
10 - 26 . N .
plasticity, med. 11" - woody debris.
Sandy clay w/silt, brown, poorly sorted, medium plasticity,
26 - 38
soft, wet.
Clay w/silt and trace fine sand, coarse sand lenses at 48",
38 -51 dark brown, poorly sorted, high plasticity, stiff, wet.
Abundant organics - peat and wood chunks.
Clay w/ silt and trace fine sand with —1" clay nodules, dark
51 - 59 . - .
brown, poorly sorted, high plasticity, stiff, wet.
59 - 60 Layer of coarse wood.

Continued on Sheet 2 of 2

Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observations

Recovery changed from 80 to 82 inches after splitting core tube. Seems like

hiiriad wetland

(72-82) hold in jelly jar

Sheen




SEDIMENT SAMPLE FIELD LOG

Project Title: Howards Bay 2014 Sample Matrix: Sediment Sheet 2 of 2
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.00 Gauge Reading Time: 1418
Water Depth ftLWD (calc) 10.02 Logged by: EE, JRG, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1417 11.92 93 82 88% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-09 46.74301 -92.09833 591.08 08/19/2014 1335
Depth (inches) Description Sketch

Continued from Sheet 1 of 2

Sandy clay, brown, poorly sorted, low plasticity, medium

- 67 R . .
60-6 stiff, wet. Abundant organic material, peat, wood.
67 - 70 Clay w/silt, brown, poorly sorted, high plasticity, medium
stiff, Wet. Abundant fibrous organic material.
70 - 71 Coarse sand, light brown, poorly sorted, nonplastic, dense
wet.
71 - 82 Clay w/ silt & trace sand, brown, poorly sorted, high

plasticity, medium stiff, wet. Fibrous organics throughout.

Recovery changed from 80 to 82 inches after splitting core tube. Seems like

hiiriad wetland

Additional Notes:

Sample IDs for analysis:

Sample 1Ds on hold: (72-82) hold in jelly jar

Picture #s and SWIMS ID:

Observations Sheen




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Project Title: Sample Matrix: Sediment Sheet 1 of 2
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.90 Gauge Reading Time: 1448
Water Depth ftLWD (calc) 14.37 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1447 16.17 120 102 85% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-10 46.74226 -92.09715 586.73 08/20/2014 1635
Depth (inches) Description Sketch

Clay w/silt, dark brown, poorly sorted, low plasticity, very

0-5
soft, wet. Strong manure smell on top layer.
5-14 Clay w/silt and trace sand, brown, medium plasticity,
poorly sorted, soft wet. Dark brown clay nodules.
Clay w/silt, brown, poorly sorted, medium plasticity, soft,
14 - 25 .
wet. Piece of coal.
25 - 35 Clay w/silt, brown poorly sorted, low plasticity, very soft,
wet.
Layer of debris: chuck of wood, glass, slag. Clay matrix
35 - 36 . .
similar to intervals above and below.
Clay w/silt & trace sand, brown, poorly sorted, medium
36 - 47 plasticity, soft, wet. Abundant chunks of debris: wood,
slaa. fibrous oraanics, petroleum odor.
47 - 50 Clay w/sand, brown, poorly sorted, medium plasticity, soft,
wet.
50 - 54 Medium sand w/trace silt, reddish brown, medium sorting,
nonplastic, loose, wet.
Clay w/silt, dark brown, poorly sorted, medium plasticity,
54 - 55
soft, wet.
55 - 59 Clay w/trace silt, dark brown, fibrous organic material,

poorly sorted, low plasticity, medium stiff, wet.

Continued on Sheet 2 of 2

Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observations

Recovery changed from 100 to 102 inches after splitting core tube.

Not sampled below 66" - firm dense silt

No refusal at 10'. Sheen visible when washing down tube.




SEDIMENT SAMPLE FIELD LOG

Project Title: Howards Bay 2014 Sample Matrix: Sediment Sheet 2 of 2
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.90 Gauge Reading Time: 1448
Water Depth ftLWD (calc) 14.37 Logged by: EE, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1447 16.17 120 102 85% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-10 46.74226 -92.09715 586.73 08/20/2014 1635
Depth (inches) Description Sketch

Continued from Sheet 1 of 2

Sand w/trace clay & silt, reddish brown, poorly sorted,

59 -61 nonplastic, medium dense, wet.

61 - 93 Silt w/trace clay, greyish brown, well sorted, nonplastic,
stiff, wet. Nodule of organic debris at 64".

93 - 102 Silt, light grey-brown, well sorted, nonplastic, very stiff,

wet. Nodule of organic debris at 101".

. Recovery changed from 100 to 102 inches after splitting core tube.
Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS 1D: Not sampled below 66" - firm dense silt

Observations No refusal at 10'. Sheen visible when washing down tube.




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.92 Gauge Reading Time: 1536
Water Depth ftLWD (calc) 27.51 Logged by: EE, JRG
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1535 29.33 24 18 75% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-11 46.74107 -92.09635 573.59 08/19/2014 1515
Depth (inches) Description Sketch
0-5 Sandy clay w/some silt, greyish-brown, poorly sorted, low
plasticity, very soft, wet. Slight odor. Wood chucks at 4".
5.9 Clayey sand w/some silt, brown, poorly sorted, low

plasticity, soft, wet.

Clayey sand w/silt, brown w/streaks of reddish-yellow
9-13 sandy clay, poorly sorted, medium plasticity, medium stiff,
wet. Slag at 12", sparse chunks of reddish clay.

Silty clay, brown w/nodules/smears of reddish clay, poorly

13-18 sorted, high plasticity, stiff, wet.

Goopy silty clay w/trace sand, brown w/reddish steaks,
18 - 20 poorly sorted, medium plasticity, very soft, very wet.
Small 1/4 inch wood chucks.

. Recovery changed from 20 to 18 inches after splitting core tube.
Additional Notes:

Sample IDs for analysis:

Sample IDs on hold:

Picture #s and SWIMS ID:

Observations Sheen, clay on outside of tube.




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.60 Gauge Reading Time: 1600
Water Depth ftLWD (calc) 27.00 Logged by: EE, MS, JRG
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1601 29.50 54 43 80% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-12 46.73947 -92.09361 574.10 08/19/2014 1545
Depth (inches) Description Sketch

Silty clay, brown, poorly sorted, medium plasticity, very

0-13 soft, wet. Macroinvertebrate found at 1-2".
Silty clay w/trace sand, brown, poorly sorted, medium

13 - 22 plasticity, soft. Small coal fragment at 15", sticks and
debris at 16".

29 - 26 Silty clay w/trace sand, brown, poorly sorted, medium
plasticity, soft wet.

26 - 32 Silty clay w/trace sand, brown, poorly sorted, medium
plasticity, soft , wet. Slag at 30".

32 - 46 Native red clay, reddish brown, well sorted, high plasticity,

stiff, wet.

. Native clay elevation ~ 571 ft MSL (JRG), Sediemnt surface is 27' LWD
Additional Notes:

Sample IDs for analysis:

sample 1Ds on hold: (32-46) Bagged native clay plug, (0-2) Mayfly [Hexagenia]

Picture #s and SWIMS ID:

Observation:s Sheen upon wash down of core tube. Clay plug at bottom, photo of red clay in hand.



SEDIMENT SAMPLE FIELD LOG

Project Title: Howards Bay 2014 Sample Matrix: Sediment
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.17 Gauge Reading Time: 1630
Water Depth ftLWD (calc) 28.60 Logged by: EE, JRG, MS
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1631 30.67 48 29 60% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-13 46.73751 -92.08989 572.50 08/19/2014 1650
Depth (inches) Description Sketch
0-3 Clay reddish-brown, well sorted, high plasticity, stiff, wet.
Derbis: ceramic, slag.
3-11 Clay native, reddish brown, well sorted, high plasticity,
very stiff, wet.
11 - 19 Very fine sand, brown, well sorted, no plasticity, very
dense, moist. Native material.
19 - 29 Very fine sand, light brown, well sorted, no plasticity, very

dense, moist. Native material.

. Recovery changed from 27 to 29 inches after splitting core tube.
Additional Notes:

Sample IDs for analysis: (0-6) (6-11)

Sample IDs on hold: (11-29)

Picture #s and SWIMS ID: Unusual red clay over sand, top of core is 28.6' LWD

Observations Hard release, needed to turn on vibrcore to unstick tube. Water in tube red clay




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Project Title: Sample Matrix: Sediment Sheet 1 of 2
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.08 Gauge Reading Time: 1700
Water Depth ftLWD (calc) 3.94 Logged by: EE, JRG
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1701 5.92 120 111 93% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-14 46.73589 -92.08624 597.16 08/20/2014 1915
Depth (inches) Description Sketch
0-2 Clayey silt w/trace sand, dark brown, poorly sorted,
nonplastic, verysoft, wet
>_4 Fine sand w/trace silt, dark brown, poorly sorted,

nonplastic, medium, wet.

Clay w/silt & trace sand, dark brown, poorly sorted,
4-6 medium plasticity, soft, very wet. Debris - wood
fraaments. Sheen & odor, NAPL pooling, photos.

Silt w/trace sand & clay, brown, well sorted, low plasticity,

6-11 medium, wet.
1" derbis layer: coal, glass w/silty clay matrix, brown.
11 - 12
Black smears and odor.
12 - 17 Clay w/trace silt, brown, poorly sorted, low plasticity, very
soft, wet.
Fine sand w/silt & trace clay, dark brown, poorly sorted, no
17 - 20 plasticity, medium, wet. 1/4 -1/2" debris fragments and
snail shells. Horizontal black smears 18" - 30".
20 - 31 Silty clay w/trace sand, brown, poorly sorted, medium

plasticity, soft, wet.

Clay w/trace silt, dark brown, well sorted, high plasticity,
31 - 40 soft, fibrous organic root like fibers throughout. 36" - 40"
Horizontal black smears.

Clay w/trace silt, slight reddish brown tint, well sorted,

40 - 44 medium plasticity, soft, wet.

Continued on Sheet 2 of 2

. Recovery changed from 109 to 111 inches after splitting core tube.
Additional Notes:

Top 6" of core soft and somewhat displaced when tube placed on table

Sample IDs on hold:

Observation:s Significant sheen rising to surface before, during, and up ten minutes after removal of core tube.

No refusal at 10'. Photos taken of sheen. 6 -7 Snails floated to surafce when core tube pulled.



SEDIMENT SAMPLE FIELD LOG

Howards Bay 2014

Project Title: Sample Matrix: Sediment Sheet 2 of 2
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.08 Gauge Reading Time: 1700
Water Depth ftLWD (calc) 3.94 Logged by: EE, JRG
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fo) (in) (in) Recovery (ft)
08/18/2014 1701 5.92 120 111 93% 10
Sediment
Surface Time
Sample Latitude Longitude Elevation Date Processed
Location ID ) ) (calc) Processed (Military)
HB14-14 46.73589 -92.08624 597.16 08/20/2014 1915
Depth (inches) Description Sketch

Clay w/trace sIlt, reddish brown, dark organic material

44 - 48 fragment lenses, poorly sorted, high plasticity, medium,
wet.
48 - 55 Clay w/silt & sand, brown, poorly sorted, high plasticity,
medium, wet
55 - 61 Clay w/silt, reddish brown, poorly sorted, high plasticity,
medium, wet. Hoizontal black smear at 59"
Silty clay, brown, pororly sorted, medium plasticity,
61 - 65 . .
medium stiff, wet.
Clay w/trace silt, reddish brown, dark organic material
65 - 75 fragment lenses, poorly sorted, high plasticity, medium,
wet.
75 - 84 Silty clay, brown, poorly sorted, high plasticity, soft, wet.
Clay w/silt, dark brown, platy texture, poorly sorted, high
84 - 91 . . . .
plasticity, fibrous root like fragments, medium wet, odor.
91 - 99 Clay w/silt & trace sand, brown, poorly sorted, high
plasticity, soft, wet.
Clay w/trace silt, brown, well sorted, high plasticity,
99 - 106 . .
medium stiff, wet.
106 - 107 Distinct Iaye_r of brown slag like material 1/2" diameter @
106" transition
107 - 111 Fine sand w/silt, light brown, well sorted, no plasticity,

dense, wet.

Additional Notes:

Sample IDs on hold:

Recovery changed from 109 to 111 inches after splitting core tube.

Top 6" of core soft and somewhat displaced when tube placed on table

Observation:s Significant sheen rising to surface before, during, and up ten minutes after removal of core tube.

No refusal at 10'. Photos taken of sheen. 6 -7 Snails floated to surafce when core tube pulled.




SEDIMENT SAMPLE FIELD LOG

Project Title:

Howards Bay 2015 Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.71 Gauge Reading Time:
Water Depth ftLWD (calc) 10.31 Logged by: CS, MW
Time Core Sediment
Date Collected Water Depth |Penetration| Recovered Percent CT Length
Collected (military) (fv) (ft) (ft) Recovery (ft)
06/23/2015 8:35 11.92 6.50 4.67 72% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation | Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-01 46.73799 -92.09897 590.79 57 06/23/2015 11:10
Depth (inches) Description Sketch

Silty-clay w/trace sand, dark brownish grey, organics,

0-12 medium plasticity, wet, solid waste, woody debris, roots,
zebra mussel shells

12 - 24 Same as above but more consistent, medium-high
plasticity, some organics - plant roots

24 - 36 Same_as above - trace sand, medium high plasticity, trace
organics

36 - 48 Similar to above but more sand & more gravel towards
bottom of interval
Gravel & coal slag & fine sand. Red clay at bottom. Some

48 - 57 organic material. Bottom change from gravel/sand to silt &

red clay.

Additional Notes:

Sample IDs for analysis:
Sample IDs on hold:

Photos Taken

Observations

(0-12), (12-24), (24-36) (36-48), (48-57)

None

5 photos

Hb, Pb, TBT, TOC: all intervals




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.68 Gauge Reading Time:
Water Depth ftLWD (calc) 11.00 Logged by: CS/MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (fv) (fv) Recovery (ft)
06/23/2015 9:10 12.58 4.75 3.75 79% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-02 46.73802 -92.09940 590.10 47 06/23/2015 12:00
Depth (inches) Description Sketch
Clayey sIlt w/trace sand, dark brown-grey, Iow plastiCity,
0-12 wet, gravel & coal slag @ 12", decayed wood. Trace
organics.
12 - 24 Same as above but gravel and wood debris throughout, less
sand, coal slag.
24 - 36 Similar to above but more reddish, more wood debris, trace

of gravel near top of interval, less sand, medium plasticity

More reddish, more clay with fins sand, slag & gravel right
above clay, moist, wood debris & roots. Low-medium

36 - 47 plasticity, clay beneath is high plasticity. Top silty layer
w/clay rich layer at bottom. Clay has fibrous woody/root
materials in it.

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-36), (36-47)

Sample IDs on hold: None

Photos Taken 6 photos

Observations Hg, TBT, TOC, Pb: all samples




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.62 Gauge Reading Time:
Water Depth ftLWD (calc) 13.24 Logged by: CS, MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/23/2015 9:40 14.75 6.00 5.42 90% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-03 46.73847 -92.09892 587.87 68 06/23/2015 12:50
Depth (inches) Description Sketch
0-6" sSIIt with fine sand, dark brownish-grey, 1ow plasticity,
0-12 soft, wet. Plasticity increases 6-12". No gravel or wood

debris, few mussel shells

Same as above with fine sand and trace of decayed wood,

12-27 fibrous, direr than above.
27 - 29 Coarse sand & fine grave with trace silt, more reddish,
Silt with gravel and woody debris (knots), medium
29 - 32 . . . "
plasticity, becoming drier at 32" with coarse sand
32-41 red clay inclusions, woody debris smaller than above.
41 - 54 Clayey silt with sand, drier than above
54 - 60 Silt w/gravel and coarse sand, transitioning to redder

material, trace woody debris

Transitions to clay w/fine sand, dark brown layer clay 60-
60 - 66 61" w/ coarse sand & trace wood, high plasticity. Red clay
w/slag & woody debris, sand & aravel very heterogeneous.

Silt w/gravel & coal slag, some clay old iron bolt and large
66 - 68 woody debris, coarse sand. More red than above, low
plasticity and more stiff than above

Additional Notes:

sample 1Ds for analysis: Replicate/split core (0-12), (12-24), (24-36), (36-48), (48-60), (60-68)

Sample IDs on hold:

Photos Taken 6 photos

Observations Pb, Hg, TBT, TOC




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.74 Gauge Reading Time:
Water Depth ftLWD (calc) 17.61 Logged by: MW, CS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/23/2015 10:08 19.25 6.00 4.92 82% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-04 46.73877 -92.09938 583.49 59 06/23/2015 13:40
Depth (inches) Description Sketch
0-3 Silty sand, dark brownish grey, low plasticity, wet

Silt w/sand, dark brownish gray, more clay than above,
3-36 medium plasticity, wet, woody debris & fibrous material.
Transitioning to more reddish at 19". Isolated (illeaible)

36 - 47 Same as above but drier and less dense, trace roots.

More sand & gravel & woody debris w/ clay & silt, larger

47 - 53 rocks, medium plasticity

Transition darker into black/dark brown silty clay with trace
53 - 56 . . .

sand & wood debris. High plasticity
56 - 59 sand at top to sand & gravel, dark gray to brown. Small

piece of red clay at bottom

Additional Notes:

Sample 1Ds for analysis: (0-12), 12-24), (24-36), (36-48), (48-59)

Sample IDs on hold:

Photos Taken 5 photos

Observations Hb, TBT, Pb, & TOC all samples




Project Title:

SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015 Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.84 Gauge Reading Time:
Water Depth ftLWD (calc) 14.59 Logged by: CS, MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/23/2015 10:35 16.33 6.75 6.50 96% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-05 46.73874 -92.09893 586.51 80 06/23/2015 14:45
Depth (inches) Description Sketch

0-13

Silt w/fine sand & clay fragments, dark brownish gray, low
plasticity, wet, coal slag

13 - 26

same as 0 to 13" with more gravel and woody debris

26 - 32

Silt with fine sand, dark brownish grey, drier, slightly more
plastic than above, wood fragments, part of a brick. Wood
29-30" more anqgular gravel, a little more stiff than above

32 - 36

More silt w/ trace of sand (coarse & fine) more reddish, dark
brown-gray, medium plasticity, stiffer, drier, woody debris,
tree bark.

36 - 48

Silt with clay, more reddish, more coal fragments, brick or
clay tile, slightly drier and stiffer than above, medium
plasticity, woody debris at 48",

48 - 60

Stiffer than above with more clay, angular wood fragments,
drier than above, sandy (fine to coarse) poorly sorted sand.
Coal. Med. to high plasticity. Woody debris.

60 - 69

More granular sand. At 65" similar to above. Wetter
gravel/sand layer until 69" then transition. Med-high
plasticity. Not as dense as above. Coal and gravel

69 - 80

Fine dense sand with little silt. Red brown, really dense.

Additional Notes:

Sample IDs for analysis:
Sample IDs on hold:

Photos Taken

Observations

(0-12), (12-24), (24-36), (36-48), (49-60), (60-72), (72-80)

7 photos

Pulled rivet, nut, & slag from dense sand at 72-80"




Project Title:

Vertical Datum

NOAA Gauge (ft)

Howards Bay 2015

1IGLD85

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Sampling Method: Petite Ponar

Gauge Reading Time:

Water Depth ftLWD (calc) Logged by:
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/24/2015 14:45
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-G28 46.73909 -92.09935 06/25/2015 10:00
Depth (inches) Description Sketch

Ponar Grab silt w/trace sand, dark brown-grey, loose, non plastic, wet

Additional Notes:

Sample IDs for analysis: HB15-G28: Pb, Hg, TBT, TOC

Grab sample from Unit 28. Unable to get GPS coordinates near grain elevator.
Sample from best of 3 grab attempts 30 - 40 feet from dock wall. Grab 1 = 3rd
silo from south = 1/2 full ponar, grab 2 - 7th silo = no recovery, grab 3 7th silo

= no recovery. Coordinates estimated from air photo in ArcMap GIS
Observations




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.72 Gauge Reading Time:
Water Depth ftLWD (calc) 18.05 Logged by: MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/23/2015 11:13 19.67 1.00 0.67 67% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-06 46.73958 -92.09893 583.05 9 06/23/2015 17:00
Depth (inches) Description Sketch

0-2 Fine gravel & coarse sand with silt
Fine gravel & coarse sand with more silt than above. Dark
2-9 brown/gray, low plasticity, not very dense, many granules,

odor, couple of tree/plant roots

Additional Notes:

Sample IDs for analysis:

Sample IDs on

Photos Taken

Observations

hold:

(0-9)

1 photo

TBT, TOC, Hg, Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.80 Gauge Reading Time:
Water Depth ftLWD (calc) 8.55 Logged by: CS, JRG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/23/2015 13:42 10.25 8.50 7.42 87% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-07 46.73796 -92.09606 592.55 91 06/23/2015 17:45
Depth (inches) Description Sketch
Organic muck with sIlt, dark gray, low plasticity, fibric
0-19 organic matter, soft, wet. Trace of sand below 12",

transition at 18-19" to stiffer with sand

Same as above w/ more woody debris & clay, odor, black,

19-38 fibrous w/gravel at bottom, no plasticity, soft,

Soft organic much with more gravel & silt, trace fine sand,
38 - 53 drier, low plasticity, woody debris, angular gravel, red clay
nodules at 45", odor. Siltier with depth.

Same as above with woody debris, odor, wood increasing
and sand decreasing with depth, clay nodules at 60",

53 -84 increasing silt & plasticity at 72", trace angular gravel &
woody debris, odor, moist, ceramic fragment, black, clay
nodule at 82"

Same as above with higher clay content, less woody debris,

4 -91 .
8 ° odor, moist, red clay nodule

Additional Notes:

sample I1Ds for analysis:  (©0-12), (12-24), (24-36), (36-48), (48-60), (60-66)

Sample IDs on hold:

Photos Taken 8 photos

Observations Pb, Hg, TOC, PAHs




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.77 Gauge Reading Time:
Water Depth ftLWD (calc) 7.00 Logged by:
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/23/2015 14:14 8.67 6.50 5.17 80% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location ID ) ) (calc) (in) Processed (Military)
HB15-08 46.73826 -92.09631 594.10 66 06/24/2015 8:50
Depth (inches) Description Sketch
0-3 Silt w/trace sand, dark brown/grey, fine woody debris, low
plasticity, very loose
3.6 Clayey silt, dark brown/reddish, low plasticity, loose, trace
sand
6 - 20 Clayey silt, , dark grey, increasing clay with depth, low
plasticity, loose, wet
20 - 24 Clayey silt, dark gray/brown, organics, low plasticity, slight

petroleum odor

Clayey silt, dark gray brown, more clay than previous,
24 - 38 medium plasticity, medium density, wet, trace sand, very
slight petroleum odor

Grey brown/red clayey silt w/some sand, less organics than

38 -52 above, medium plasticity, medium density, moist

Grey brown to reddish sandy silt w/clay inclusions, little
52 - 59 . . , -

gravel, dense, moist, medium plasticity, slight pet odor
59 - 66 Dark brown sandy silt, some organics, medium plasticity,

very dense, moist, no pet odor

Additional Notes:

sample I1Ds for analysis:  (©0-12). (12-24), (24-36), (36-48), (48-60), (60-66)

Sample IDs on hold:

Photos Taken 6 photos

Observations Pb, Hg, TOC, PAH




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.62 Gauge Reading Time:
Water Depth ftLWD (calc) 13.65 Logged by: MW/JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/23/2015 14:43 15.17 1.00 1.08 108% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location ID ) ) (calc) (in) Processed (Military)
HB15-09 46.73887 -92.09619 587.45 17 06/24/2015 10:45
Depth (inches) Description Sketch

Dark brown/grey silt w/trace sand, little organics & wood,

Very slight petroleum odor

0-8 . .

low plasticity, very slight pet odor

Dark brown clayey silt, low plasticity, trace sand, loose wet,
8-17 woody debris, reddish brown clay at very bottom or core.

Additional Notes:

Sample IDs for analysis:

Sample IDs on
Photos Taken

Observations

hold:

2 photos

Pb, Hg




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.50 Gauge Reading Time:
Water Depth ftLWD (calc) 1.18 Logged by: JS/MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length

Collected (military) (ft) (ft) (fv) Recovery (ft)

06/23/2015 15:13 2.58 2.00 1.50 75% 10
Sediment Measured
Surface Sediment @ Time

Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)

HB15-10 46.73937 -92.09544 599.92 19 06/24/2015 10:10

Depth (inches) Description Sketch
0-12 Reddish brown clay with some sand & gravel, coarse gravel
at surface, very dense, high plasticity
12 - 19 Reddish brown clay, very dense, high plasticity, trace woody
material

Additional Notes:
Sample IDs for analysis: (0-12)
Sample IDs on hold:
Photos Taken 3 photos
Observations Pb, Hg




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.65 Gauge Reading Time:
Water Depth ftLWD (calc) 13.37 Logged by: MW/JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/23/2015 15:43 14.92 3.00 2.25 75% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-11 46.73972 -92.09604 587.73 28 06/24/2015 10:20
Depth (inches) Description Sketch

0-4 Dark brown grey silt w/ trace sand, low density, low plasticity
4.8 Dark brown clayey silt w/trace sand, medium plasticity,
medium dense, very slight pet odor
8-9 Reddish brown clayey sand, low plasticity, medium dense
9-19 Dark brown silty clay w/trace sand, dense, medium plasticity,
slight petroleum odor
19 - 23 Silty clay w/sand reddish brown trace woody material
53 - 28 Silty clay dark brown, dense, medium plasticity, petroleum

odor

Additional Notes:

Sample IDs for analysis:
Sample IDs on hold:

Photos Taken

Observations

(0-12), (12-24), (24-28)

3 photos

Pb, Hg




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.74 Gauge Reading Time:
Water Depth ftLWD (calc) 10.44 Logged by: MW/JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/23/2015 16:16 12.08 2.75 2.33 85% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-12 46.73414 -92.08471 590.66 30 06/24/2015 10:55
Depth (inches) Description Sketch
0-8 Dark brown grey silt w/trace sand, woody material deeper,
low density, low plasticity, wet
8- 30 Dark brown clayey silt w/trace sand, low plasticity, low

density, slight petroleum odor, increasing density with depth

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-30)

Sample IDs on hold:

Photos Taken 4 photos

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.80 Gauge Reading Time:
Water Depth ftLWD (calc) 11.30 Logged by: MW/JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/23/2015 16:57 13.00 5.50 5.00 91% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-13 46.73414 -92.08493 589.80 64 06/24/2015 11:15
Depth (inches) Description Sketch
0-9 Dark brown grey silt w/trace sand, loose, low plasticity, low
density, some woody material
9-30 Dark brown clayey silt w/trace sand, woody debris, loose,
low density & low plasticity
30-34 Medium coarse sand & gravel, brown
34 -52 Woody debris, dark brown
52 - 54 Dark brown silty clay w/trace sand, medium density, medium
plasticity
54 - 64 Dark brown silty clay , medium density & medium plasticity

Additional Notes:

sample I1Ds for analysis:  (©0-12). (12-24), (24-36), (36-48), (48-60), (60-64)

Sample IDs on hold:

Photos Taken 6 photos

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.77 Gauge Reading Time:
Water Depth ftLWD (calc) 14.91 Logged by: J. Killian
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 7:59 16.58 4.00 2.58 65% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-14 46.73435 -92.08508 586.19 35 06/24/2015 12:30
Depth (inches) Description Sketch
0-12 Dark brown/gray (lighter w/depth), low plasticity, loose, wet,
silt with trace wood
12 - 15 Silt w/ sand, dark brown/gray, mixed with woody fiber, low
plasticity, loose
15 - 24 Clay w/silt, woody material, dark brown/gray, chunks of
wood
24 - 28 Wet, fine pebbles with silt, alluvial
58 - 35 Silty clay, dense, high plasticity, some varves of red clay,

moist, some traces of small wood fibers

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-28), (28-35)

sample 1Ds on hold: Note: Segmentaion based on lithology at 24-28 and > 28"

Photos Taken 3 photos

Observations Pb




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.71 Gauge Reading Time:
Water Depth ftLWD (calc) 8.22 Logged by: MW/JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 8:42 9.83 1.50 1.50 100% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-15 46.73421 -92.08538 592.88 19 06/24/2015 13:25
Depth (inches) Description Sketch

Dark brown grey silt w/sand & gravel, loose, wet

Sandy clay w/gravel, dark brown, medium dense, medium
plasticity, no odor, more sand & gravel with depth

Additional Notes:

Sample IDs for analysis:
Sample IDs on hold:

Photos Taken

Observations

Replicate/split core (0-12), (12-19)

1 photo

Pb




SEDIMENT SAMPLE FIELD LOG

Project Title: Howards Bay 2015 Sample Matrix: Sediment
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.91 Gauge Reading Time:
Water Depth ftLWD (calc) 10.77 Logged by: JS/MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 9:16 12.58 1.75 1.42 81% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-16 46.73473 -92.08539 590.33 19 06/24/2015 13:40
Depth (inches) Description Sketch
0-12 Silt, dark brown, trace sand, little woody material, loose, low
plasticity
12 - 24 Red clay, very dense, high plasticity

Additional Notes:

Sample IDs for analysis: (0-12), (12-19)

Sample IDs on hold:

Photos Taken 1 photo

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.81 Gauge Reading Time:
Water Depth ftLWD (calc) 14.13 Logged by: MW/JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 9:48 15.83 4.75 4.33 91% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location ID ) ) (calc) (in) Processed (Military)
HB15-17 46.73488 -92.08591 586.98 54 06/24/2015 14:00
Depth (inches) Description Sketch
0-14 Silt, dark brown w/ little sand, loose

Silty clay w/some sand & gravel, brown to reddish brown,

14 -34 medium density, medium plasticity

34 -54 Red clay & brown silty clay lenses from 37-39" & 43-45"

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-36), (36-48), (48-54)

Sample IDs on hold:

Photos Taken 6 photos

Observations Pb




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.94 Gauge Reading Time:
Water Depth ftLWD (calc) 14.99 Logged by: JS/MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 10:25 16.83 2.25 1.75 78% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-18 46.73488 -92.08612 586.11 24 06/24/2015 14:25
Depth (inches) Description Sketch

0-24

Dark brown silt w/ little sand and some clay, loose to
medium density, low plasticity, little wood

Additional Notes:

Sample IDs for analysis:

Sample IDs on

Photos Taken

Observations

hold:

(0-12), (12-24)

4 photos

Pb, TBT




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 603.58 Gauge Reading Time:
Water Depth ftLWD (calc) 13.60 Logged by:
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 11:02 16.08 2.75 2.58 94% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-19 46.73514 -92.08637 587.50 32 06/24/2015 14:45
Depth (inches) Description Sketch

0-8 Silt, dark brown, little sand
8-16 Red clay, very dense, high plasticity
16 - 32 Sandy clay, reddish brown, medium grab? [illegible] little silt

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-32)

Sample IDs on hold:

Photos Taken 3 photos

Observations Pb, TBT




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Petite Ponar
NOAA Gauge (ft) 602.90 Gauge Reading Time:
Water Depth ftLWD (calc) 19.12 Logged by:
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 14:10 20.92 3.00 2.25 75% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-20 46.73570 -92.08631 581.98 28 06/24/2015 17:45
Depth (inches) Description Sketch
0-14 Brownish grey silt, trace sand, loose, wet, low plasticity

dark brownish silt w/sand (trace), woody material, medium

14 -24 density, medium plasticity, wet

24 - 28 Very dense red clay, high plasticity

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-28)

Sample IDs on hold:

Photos Taken 3 photos

Observations




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Ponar
NOAA Gauge (ft) N/A Gauge Reading Time:
Water Depth ftLWD (calc) Logged by: JRG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/29/2015 15:02 N/A 0.00 0.00 N/A
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-21G 46.73721 -92.09037 NA NA 06/29/2015 15:02
Depth (inches) Description Sketch

Ponar grab Soft clay with silt, brown, loose with red clay nodules.

Additional Notes:

Ssample IDs for analysis: B15-21G

Sample IDs on hold:

Photos Taken None

Observations 2 grab attempts at location 21, grab 1 ~259% full, grab 2 ~ 759% fi




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Petite Ponar
NOAA Gauge (ft) N/A Gauge Reading Time:
Water Depth ftLWD (calc) N/A Logged by: JRG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/29/2015 15:16 N/A N/A N/A N/A N/A
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-22G 46.73721 -92.09018 N/A N/A 06/29/2015 15:16
Depth (inches) Description Sketch
Coose gravelly clay with trace of SIlt & clay nodules. Lots of
Ponar Grab debris metal, washer, taconite, nails, welding rod, slag.

Sheen and small NAPL specks, black.

Additional Notes:

Ssample IDs for analysis: B15-22G

Sample IDs on hold: 4 grab attempts at location 22. Grab 1 - 5 % full, Grab 2 - 0% open, Grab 3 -

1% full gravel open, Grab 4 - 20% full w/trace of sheen. No photos taken
Photos Taken

Observations Pb, TOC, PAH




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.84 Gauge Reading Time:
Water Depth ftLWD (calc) 10.26 Logged by: JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/25/2014 8:03 12.00 5.00 4.58 92% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location ID ) ) (calc) (in) Processed (Military)
HB15-23 46.73684 -92.09078 590.84 56 06/25/2015 12:30
Depth (inches) Description Sketch

0-8 Dark brown silt, trace sand, low density, low plasticity, wet

8- 26 Dark brown silt w/ sand & gravel, low density, low plasticity,
wet

26 -33 Dark brown silty clay, low density, low plasticity, wet

33 - 36 Red/brown silty clay w/ some sand & gravel, medium
density, medium plasticity

36 - 39 Dark brown silty clay, low density, low plasticity, wet

39 - 47 Silty clay, red/brown w/sand & gravel, medium density,
medium plasticity, moist (rivet at 41")

47 - 56 Red clay, very dense, high plasticity, moist (nail at 50™)

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-36), (36-48), (48-56)

Sample IDs on hold:

Photos Taken 5 photos

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore / Ponar

NOAA Gauge (ft) Gauge Reading Time:

Water Depth ftLWD (calc) Logged by:
Time Core Sediment
Date Collected Water Depth | Penetration| Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
N/A #DIV/0! 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-24
Depth (inches) Description Sketch

NO SAMPLE

Additional Notes:

Sample IDs for analysis: Poling results 6/25: Front of boat hard bottom no soft sediment,

Sample I1Ds on hold: side of boat - hard no soft sediment. No recovery by ponar on
) 6/29

Photos Taken

Observations




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.82 Gauge Reading Time:
Water Depth ftLWD (calc) 14.61 Logged by: JS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/24/2015 14:48 16.33 7.50 7.25 97% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-25 46.73532 -92.08664 586.49 88 06/24/2015 16:40
Depth (inches) Description Sketch
0-12 Silt, dark brown, little sand, 1" medium to coarse sand seam
at 12", wet
12 - 23 Clayey silt, dark brown, little sand, medium plasticity,
medium density, moist
53 - 37 Sandy clay, dark brown, low plasticity, medium density,
moist, possible coal fragments
Silty clay, dark brown, little to no sand, medium plasticity,
37 -64
dense
Silty clay, reddish brown, little to no sand, medium plasticity,
64 - 78 . .
medium density
78 - 88 Silty clay, red-brown, very little sand, very dense, high

plasticity, moist

Additional Notes:

sample 1Ds for analysis:  (©0-12), (12-24), (24-36), (36-48), (48-60), (60-72), (72-88)

Sample IDs on hold:

Photos Taken 7 photos (whiteboard in photos incorrectly labeled HB15-21'

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.67 Gauge Reading Time:
Water Depth ftLWD (calc) 27.10 Logged by: MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/24/2015 15:22 28.67 5.00 3.67 73% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-26 46.73570 -92.08687 574.00 46 06/25/2015 8:00
Depth (inches) Description Sketch
0-10 Dark brown/grey silt, loose, wet, low plasticity, 1/2" layer of
fibrous organic material at bottom
10 - 16 Dark brown silty, loose wet, medium plasticity
Sandy silt, dark brown, w/some woody material,, clay
16 - 27 . . . . L
increasing with depth, medium plasticity, wet
27 - 32 Silty clay light sand, reddish brown, high to medium
plasticity
32 - 46 Clay, red, high density, high plasticity, moist

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-36), (36-46)

Sample IDs on hold:

Photos Taken 5 photos

Observations Pb




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.82 Gauge Reading Time:
Water Depth ftLWD (calc) 26.28 Logged by: MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/24/2015 16:03 28.00 6.75 5.92 88% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-27 46.73655 -92.08831 574.82 71 06/25/2015 10:45
Depth (inches) Description Sketch

0-1 Brown silt, no plasticity, loose, wet
1-5 Reddish clay plug, very dense high plasticity, moist
5. 28 Dark brown-grey silt w/clay & trace sand, woody material,
interspersed fine ~~0.25" sandy lenses
58 - 38 Dark brown-grey silt w/clay & trace sand, woody material,
clay inclusions (>2"). Density & clay increasing w/depth
38 Fine slag sand layer < 0.25"
Dark brown-grey silt w/clay & trace sand, large red clay
38 - 56 inclusion (4"x 2") at base of layer. More dense - increasing
w/depth
56 -71 Fine sand w/trace clay, grey-brown, dense, low plasticity

Additional Notes:

Sample IDs for analysis:
Sample IDs on hold:

Photos Taken

Observations

(0-12), (12-24), (24-36), (36-48), (48-60), (60-71)

6 photos

Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.74 Gauge Reading Time:
Water Depth ftLWD (calc) 19.86 Logged by: MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/24/2015 16:49 21.50 3.50 2.75 79% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-28 46.73675 -92.08922 581.24 30 06/25/2015 9:30
Depth (inches) Description Sketch

Dark brown/black organic silty clay w/wood debris, medium
plasticity, medium density, wet

Silty clay, reddish-brown, high plasticity, medium density,
2-12 moist. Imbedded layers blackish with silty clay & organics
(fibrous woodv material)

12 - 13 Sandy clay, reddish, medium plasticity, high density, moist

Silty clay, reddish-brown, high plasticity, medium density,
13 - 17 moist. Imbedded layers blackish with silty clay & organics
(fibrous woodv material)

Sandy clay, reddish, medium plasticity, high density, moist,

17 -23 .
woody material

No description recorded - material in photo IMG_0456
appears to be similar and more gray

23 - 30

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-30)

Sample IDs on hold:

Photos Taken 3 photos

Observations Pb




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.79 Gauge Reading Time:
Water Depth ftLWD (calc) 18.56 Logged by: MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/25/2015 10:36 20.25 4.50 4.17 93% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-30 46.73806 -92.09147 582.54 50 06/25/2015 13:15
Depth (inches) Description Sketch

0-3 Rock
3-18 Silty clay w/little sand & gravel, medium density, high
plasticity, wet
18 - 37 Clay, reddish brown w/little gravel, medium density, high
plasticity, wet
37 - 50 Clay, red, dense, high plasticity, very moist

Additional Notes:

Sample IDs for analysis:

Sample IDs on

Photos Taken

Observations

hold:

4 photos




SEDIMENT SAMPLE FIELD LOG

Project Title: Howards Bay 2015 Sample Matrix: Sediment
Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.77 Gauge Reading Time:
Water Depth ftLWD (calc) 17.16 Logged by: MW / JRG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/25/2015 13:05 18.83 2.50 1.58 63% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-31 46.73855 -92.09248 583.94 20 06/26/2015 11:30
Depth (inches) Description Sketch
0-14 Dark brown clay w/trace silt, medium density, high plasticity,
moist, wood fragments
14 - 20 Dark grey clay, high plasticity, med.-high density, moist,

shell fragments, woody debris

Additional Notes:

Sample IDs for analysis: (0-12), (12-20)

Sample IDs on hold:

Photos Taken 2 photos

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.78 Gauge Reading Time:
Water Depth ftLWD (calc) 27.32 Logged by: MW, JRG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/25/2015 13:42 29.00 3.00 2.08 69% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-32 46.73960 -92.09326 573.78 25 06/26/2015 11:15
Depth (inches) Description Sketch
0-5 Grey silt w/trace sand, dark brown, loose, no plasticity, wet

Silty clay w/trace sand, dark brown, loose, low plasticity,
wet, wood fragments

Silty clay dark brown, medium plasticity, moist, low-med.

11-26 dense, fibrous woody material, 2+ inch red clay nodules

Additional Notes:

Sample IDs for analysis: (0-12), (12-26)

Sample IDs on hold:

Photos Taken 2 photos

Observations Pb, Hg




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.85 Gauge Reading Time:
Water Depth ftLWD (calc) 19.75 Logged by: MW, CS
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/25/2015 15:00 21.50 3.50 3.25 93% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-33 46.73959 -92.09453 581.35 39 06/26/2015 10:30
Depth (inches) Description Sketch
0-6 Silt w/trace sand, dark brown, low plasticity, loose, wet,
trace gravel & slag
6 - 22 Silty clay w/trace gravel, dark brown, loose, low plasticity,
wet, some woody material
52 - 39 Clay, red, dense, high plasticity, moist, some woody material

(more than above)

Additional Notes:

Sample IDs for analysis: (0-12), (12-24), (24-39)

Samples: Pb, Hg
Photos Taken 3 photos
Unit 16 A

Observations




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.80 Gauge Reading Time:
Water Depth ftLWD (calc) 25.06 Logged by:
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/25/2015 14:18 26.75 3.00 2.92 97% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location ID ) ) (calc) (in) Processed (Military)
HB15-34 46.74009 -92.09396 576.05 32 06/26/2015 10:45
Depth (inches) Description Sketch
0-6 Silt w/trace sand, grey brown, low plasticity, loose, wet

Clayey silt w/trace sand, grey brown, low plasticity, loose,

6-16 wet, red clay nodule at 10"
16 - 20 Medium sand, brown, no plasticity, medium dense, moist
50 - 32 Silty clay, grey, low plasticity, loose, wet, wood

fragments/detritus, increasing sand w/depth

Additional Notes:

Sample IDs for analysis: 0-12), (12-24), (24-32)

Sample IDs on hold:

Photos Taken 3 photos

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.86 Gauge Reading Time:
Water Depth ftLWD (calc) 28.40 Logged by: MW, JRG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/25/2015 15:34 30.17 7.00 6.00 86% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location ID ) ) (calc) (in) Processed (Military)
HB15-35 46.74276 -92.09881 572.70 72 06/26/2015 9:10
Depth (inches) Description Sketch
0-8 Silt w/trace sand, dark brown, loose, low plasticity, wet

Silty clay w/trace sand, dark brown, medium, medium

8-29 plasticity, wet, wood fragments
29 - 33 Clay w/sand, brown, loose, medium plasticity, wet
33 - 38 Medium sand w/clay & coarse sand, dark brown, no
plasticity, medium dense, moist
38 - 68 Medium sand w/some clay, brown, no plasticity, dense,
moist
68 - 70 Coarse sand w/gravel & clay, brown, clay nodules, no
plasticity, dense, moist
70 - 72 Clay w/trace silt, grey-brown, high plasticity, medium dense,
moist
Additional Notes:
Sample IDs for analysis:
Sample IDs on hold:
Photos Taken 6 photos
TBT, TOC

Observations




Project Title:
Vertical Datum

NOAA Gauge (ft)

Howards Bay 2015

1IGLD85

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Sampling Method: Petite Ponar

Gauge Reading Time:

Water Depth ftLWD (calc) Logged by:
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/29/2015 15:32
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-36G 0.00 06/29/2015 15:32
Depth (inches) Description Sketch
Ponar Grab Silty clay
Additional Notes:
Pb: HB15-36G

Sample IDs for analysis:
Sample IDs on hold:

Photos Taken

Observations

None

3 grab attempts at location 36. Grab 1 - 5% full, Grab 2 - 0%, G




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.86 Gauge Reading Time:
Water Depth ftLWD (calc) 17.82 Logged by: MW, JG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/25/2015 16:17 19.58 8.50 6.17 73% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-37 46.73807 -92.08989 583.28 74 06/26/2015 9:45
Depth (inches) Description Sketch
0-3 Silt w/trace sand, dark brown-grey, wood fragments, low
plasticity, loose, wet
3-4 Sandy silt, dark brown, loose, no plasticity, wet
4-14 Sandy silt w/clay, dark brown, wood debris, loose, low

plasticity, wet

Silty clay, dark brown, medium dense, wood fragments, low
14 - 40 plasticity, west, fine (< 1/2") sand lenses throughout, red
clav nodules

40 - 41 Coarse woody plant detritus

Fine sand w/trace fines, reddish brown, medium dense, no

41 - 48 plasticity, moist. Thin organic lenses throughout.

48 - 51 Red native clay, high plasticity, high density, moist

51 - 64 Fine §a_1nd w/trace fines, reddish brown, high density, no
plasticity

64 - 74 Red native clay, high density, high plasticity, moist

Additional Notes:

sample I1Ds for analysis:  (©0-12), (12-24), (24-36), (36-48), (48-60), (60-74)

Sample IDs on hold:

Photos Taken 6 photos

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Howards Bay 2015

Project Title: Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Vibracore
NOAA Gauge (ft) 602.80 Gauge Reading Time:
Water Depth ftLWD (calc) 5.22 Logged by: MW, JG
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (ft) (ft) (fv) Recovery (ft)
06/25/2015 16:49 6.92 8.50 8.00 94% 10
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location ID ) ) (calc) (in) Processed (Military)
HB15-38 46.73799 -92.08936 595.88 96 06/26/2015 8:25
Depth (inches) Description Sketch

Silty clay w/some sand, dark brown, medium plasticity,

0-3 .
medium loose, wet

Silty clay w/some sand, dark brown, medium plasticity,
3-9 medium density, wet, Red clay nodules (0.25 to 1")
throuaghout. Snails & slaa.\

Silty clay with some sand, dark brown, medium plasticity,

9-24 medium dense, wet. Trace wood.
Silty clay w/some sand, dark brown-grey, medium plasticity,
24 - 39 . -
medium density, wet. Slag & gravel.
Silty sand w/clay, dark brown-grey, medium plasticity,
39 - 66 . .
medium density, slag & gravel, wet
66 - 83 Sandy clay w/ silt, dark brown-grey, three clay lenses (1-
1.5"), medium high density, medium plasticity, moist
83 -89 Fine sand w/red clay, high plasticity, dense, moist
89 - 96 Native red clay, high plasticity, dense, moist

Additional Notes:

Sample 1Ds for analysis: (0-12), (12-24), (24-36), (36-48), (48-60), (60-72), (72-84), (84

Sample IDs on hold:

Photos Taken 8 photos

Observations Pb




SEDIMENT SAMPLE FIELD LOG

Project Title: Howards Bay 2015 Sample Matrix: Sediment
Vertical Datum IGLD85 Sampling Method: Hand Core
NOAA Gauge (ft) 602.78 Gauge Reading Time:
Water Depth ftLWD (calc) 2.32 Logged by: MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/24/2015 16:52 4.00 1.00 0.50 50% 4
Measured
Sediment @ Time
Sample Latitude Longitude Processing Date Processed
Location 1D ) ) 0.5 (in) Processed (Military)
HB15-HC20A 46.74124 -92.09428 598.78 Bagged 06/25/2015 10:00
Depth (inches) Description Sketch

Hand core extracted from |Silt w/coarse sand & woody material, dark brown-grey,
tube into plastic bag on boat |loose, low plasticity, wet

Additional Notes:

sample 1Ds for analysis: HB15-HC20A, 1 photo of sample in bag

DNR hand core 1 of 2 in Unit 20, grainy stiff resistance after 6 to 12-in push.
Coordinates in log are incorrect, adjusted coordinates based on HC20B since
sample taken on opposite side of boat with anchor adjustment.

Observations




Project Title:

Howards Bay 2015

SEDIMENT SAMPLE FIELD LOG

Sample Matrix: Sediment

Vertical Datum IGLD85 Sampling Method: Hand Core
NOAA Gauge (ft) 602.81 Gauge Reading Time:
Water Depth ftLWD (calc) 2.29 Logged by: MW
Time Core Sediment
Date Collected Water Depth | Penetration | Recovered Percent CT Length
Collected (military) (fv) (ft) (fv) Recovery (ft)
06/24/2015 17:15 4.00 1.50 1.00 67% 3
Sediment Measured
Surface Sediment @ Time
Sample Latitude Longitude Elevation Processing Date Processed
Location 1D ) ) (calc) (in) Processed (Military)
HB15-20B 46.74127 -92.09432 598.81 12 06/25/2015 10:15
Depth (inches) Description Sketch

Grey silt w/sand, loose, no plasticity, wet

Grey silt w/ clay & trace gravel, trace sand, dark brown, lots
of woody material, medium plasticity, loose, wet

Additional Notes:

Sample IDs for analysis: (0-6), (6-12)

Sample IDs on hold:

Photos Taken 2 photos, "Top" is labeled incorrectly on white board in 6-12" phot

Observations Pb, Second hand core attempt from Unit 20
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Site-Specific Residual Contamination Levels (RCLs)
for Dredged Material from Howards Bay

Proposed for Placement at the Closed Wisconsin
Point Landfill in Superior, Wisconsin




Date: September 27, 2016 - Final Draft
To: Chris Saari and John Morris
From: Joe Graham

Subject: Site-Specific Residual Contamination Levels (RCLs) for Dredged Material from Howards Bay
Proposed for Placement at the Closed Wisconsin Point Landfill in Superior, Wisconsin.

Purpose: The purpose of this memorandum is to identify site-specific direct contact residual
contamination levels (RCLs) for parameters that may be present in dredged material from Howards Bay
proposed to be beneficially used to improve the cover layer at the closed Wisconsin Point landfill. We
request review and approval of these RCLs so that they may be used as criteria to evaluate analytical
data from Howards Bay and determine the acceptability of the material for soil cover at this closed
municipal landfill which is desired to be opened to the public for limited recreational use. The
Department has approved recreational uses at locations with similar residual contamination including
other closed landfills and across hundreds of miles of former railroad grades that have been converted
to recreational trails under the “rails-to-trails” program.

The direct contact RCLs will be used along with considerations for groundwater protection to categorize
Howards Bay material into volumes that are either i) acceptable for placement in the surface cover
layer, ii) acceptable for subsurface placement, or iii) are not acceptable for placement at the Wisconsin
Point landfill. Based on preliminary information provided by USACE, the levels of contaminants present
in the dredge material are not expected to be a concern for groundwater quality, though project specific
information on leaching characteristics may still be needed. Approval of the RCLs for this location
should consider that the leaching potential of this material will likely have been mitigated by two
factors: a) the amount of time the contaminants have been present under water in saturated sediment
media and, more importantly, b) the addition of solidification and stabilization (S/S) additives as part of
post-dredge sediment processing, which will decrease the effective permeability of the dredged
material mass (or form) and reduce contaminant solubility through encapsulation and chemical fixation..
The justification for use of site-specific risk-based RCLs at the Wisconsin Point landfill is provided below.

Background/Project Description: The City of Superior and Wisconsin Department of Natural Resources
are partnering with Fraser Shipyards, Inc., U.S. EPA, and the Corps on a dredging project in Howards Bay.
This collaborative effort aims to meet both environmental clean-up and maritime navigation dredging
needs. A disposal location is needed for a significant volume of dredge material that will be generated
by the project. The City of Superior has offered use of the closed Wisconsin Point Landfill (License No.
00012) for placement provided this will allow light recreational uses consistent with the management
plan for this area. The existing cover layer at the Wisconsin Point landfill is also in need of some
maintenance to address areas of poor drainage due to settling of the waste mass as well as patches of
bare soil. Amendment of the landfill cover layer with material of acceptable quality could provide a
greater separation from the waste mass, improve drainage and help sustain adequate vegetative cover
to allow light recreational uses. The Waste and Materials Management (WMM) Program has previously
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approved a similar proposal for use of contaminated soil excavated from a cleanup site to enhance the
cover of the closed City of Ashland Landfill (License #00177).

Use of the Wisconsin Point landfill location for placement of Howards Bay material will also contribute
significantly as cost share to match federal dollars for project implementation. The use of dredge
material from the Howards Bay project in the cover layer of the landfill presents a “win-win situation”
that would correct an existing problem, open opportunities for recreation, and provide much needed in-
kind credit to meet financial obligations for a large dredging project.

Waiver of Fees: If a review fee is applicable under ch. NR 749, Wis. Adm. Code, we request
consideration be given to waiving the $750 review fee due the level of participation and expenditures by
state and federal parties on this project. The WMM Program has preliminarily indicated a waiver may
be granted for fee(s) associated with review of the landfill plan modification.

Site Description: Wisconsin Point, in Superior Wisconsin, is part of a large bay mouth bar that
separates Superior and Allouez Bays from Lake Superior. Wisconsin Point is largely undeveloped with
the exceptions of an abandoned coast guard station, navigational structures at the Superior Entry and
the Moccasin Mike municipal landfill. Wisconsin Point also provides habitat for several rare species and
plant communities and contains important geological, scenic and cultural resources. The site also
provides opportunities for public use, including hiking, beach use, wildlife viewing and hunting in an area
of about 2,300 acres which are managed as the Wisconsin Point Management Area (WPMA) (NWRPC
2012).

The Wisconsin Point landfill is located at the base of Wisconsin Point and owned by the City of Superior.
The landfill area is approximately 23.1 acres in size (SEH 1995). The landfill is roughly triangular in shape
and bounded to the south by a coastal wetland complex, to the east by Lake Superior, and by Wisconsin
Point road to the west. A small parking lot is immediately to the north and provides public beach access.
The site was operated as a landfill from about 1950 until 1976. During its operation the landfill received
various solid and liquid wastes including municipal, industrial, and commercial wastes, refinery sludge,
bilge tank water, oil, tank bottoms, car bodies, brush, drums, and fiberboard (SEH 1995). The landfill is
closed and has been capped with clay. Land development, agricultural uses and other land-disturbing
activities are prohibited on this site; however, limited, low impact uses may be allowable, provided the
cap material is not disturbed (NWRPC 2012).

During the public participation process for the Wisconsin Point management plan the public expressed
the importance of identifying safe reuse opportunities for the closed landfill. The WPMA plan identifies
the management focus for this area as low-impact light recreation that is compatible with the closed
landfill. Desired development activities for the closed landfill include increased footpath access,
unpaved paths or trails, pet friendly activities such as a fenced off-leash play area, improved public
parking and access.
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Chemical Parameters of Potential Concern:

Multiple and extensive assessments of sediment quality have been conducted in Howards Bay since the
mid 1990’s with the most recent surveys being done in 2007, 2010, 2013, 2014, 2015, and 2016. The
number of chemical parameters sampled during these assessments has varied from study to study and
has been refined over time to focus on a subset of parameters potentially present. The subset of
compounds includes a few metals and polycyclic aromatic hydrocarbons (PAHs) which are listed in Table
1.

Current and Future Land Use:

The location is currently maintained as a closed landfill. Current access to the landfill is restricted by a
fence along three sides with a lockable gate off Wisconsin Point Road. In order to protect the cap,
vegetation is mowed to maintain the cover in grass and prevent the establishment of trees. There are
monitoring wells on the landfill which are sampled periodically. A portion of the landfill has been used
recently for the stockpiling of clay to be used as capping material at the nearby Moccasin Mike
municipal landfill (SEH 2013). Future use of the Wisconsin Point landfill is expected to be low impact-
light recreational uses such as walking paths or an off-leash dog exercise area. Fires are prohibited due
to potential methane production in the waste mass, making the landfill unsuitable for picnic areas or
shelters. In order to maintain the integrity of the vegetative cover, sports fields and children’s play
areas are not desired uses as they could result in disturbance of the vegetated soil cover. Future
development of the location as a dog park will require extra diligence in monitoring the vegetative cover
and more frequent maintenance depending on the amount of disturbance by dogs.

Site-Specific Considerations:

e The location is subject to long cold winters with the number of frost free days affected by its
proximity to Lake Superior. The location is assumed to be frozen or snow covered about 5
months per year.

e Wisconsin Point is unique as an urban park space in that it is not proximal to residential areas
and access to the site requires traveling several miles along busy roads. There are no sidewalks
or recreation trails leading to the landfill.

e Studies on the specific number of trips or amount of time people spend at Wisconsin Point are
not available. The City of Superior estimates that about 250 vehicles per day use Wisconsin
Point Road.

e Recreational use of the closed landfill area is not expected to be as popular as other areas of
Wisconsin Point such as the beaches or beach access points.

e As a conservative measure it is assumed that the material would be placed across the entire
23.1 acre footprint, though the actual area will likely be lower (e.g. 15 to 20 acres) depending on
site topography and condition of the soil cover.
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Approach for Proposed Soil Criteria:

Site-specific exposure parameters were used to determine RCLs generally following the procedures in
ch. NR 720, Wis. Adm. Code, and technical guide PUB-RR-890 (WDNR 2014). More specifically, U.S.
EPA’s Regional Screening Level (RSL) web calculator for a recreational scenario was used (accessed at
http://epa-prgs.ornl.gov/cgi-bin/chemicals/cs| search) along with the exposure factor inputs identified
below.

Recreational Exposure Scenario for Wisconsin Point Landfill — Exposure Factor Inputs:

Adherence Body Exposure Exposure Exposure Intake Skin Surface

Age Factor Weight Duration Frequency* Time* Rate Area

Segment (AF) (BW) (ED) (EF) (ET) (IRS) (SA)

(yr) (mg/cm?) (kg) (yr) (day/yr) (hr/event) (mg/day)  (cm?/day)
0-2 0.2 15 2 10 1 200 2,800
2-6 0.2 15 4 10 1 200 2,800

6-16 0.07 70 10 20 1 100 5,700
16 - 30 0.07 70 14 20 1 100 5,700

Notes: Default values from EPA Calculator or ch. NR 720, Wis. Adm. Code, for non-industrial uses,
except values for Exposure Frequency and Exposure Time which are explained below. Additional input
assumptions include a vegetative cover fraction of 0.9, exposure area of 23.1 acres, a volatilization
factor exposure time (T) of roughly 9.5x108 seconds, and climatic conditions for Minneapolis, MN.

Explanation of Site-Specific Exposure Factor Inputs:

Exposure Frequency: The estimated exposure frequency was determined to be 20 days per year for
adolescents and adults based on City of Superior knowledge of the expected user of this location and
the amount of time the location is expected to be frozen or snow covered. The exposure frequency for
small children ages 0 to 6 years was assumed to be one-half that of adults. Use of a lower exposure
frequency for small children is reasonable based on the development of the location for recreational
trails or as a dog walking area. The construction of playgrounds, picnic areas, or athletic fields would not
be allowed at this location. Small children are likely to be pushed in strollers or carried by adults during
some if not all of the time at the landfill. In addition, not all adults have children and those with small
children are not expected to make as many visits to the site. A survey of dog park users in a suburb of
Atlanta, Georgia found that only 15% of users of that dog park had children.

Exposure Time: The exposure time of 1 hour per visit is believed to be a conservative value for low-
impact recreational use of this site (walking paths and/or dog exercise area). The aforementioned
Atlanta survey found that users stay on average 35 to 45 minutes per visit, so a 1-hour exposure time
would be a realistic model input. Based on the triangular configuration of the property the length of
walking paths on or across the landfill would be limited (Figure 1). For example the distance from the
gate to the beach is 650 to 700 feet. At a walking rate of 3 mph a round trip to the beach and back
would take just over 5 minutes. If a winding path were constructed over the surface of the landfill its
length would likely be limited to less than a mile based on the site configuration. Even with a path
length of 5,280 feet it would take 20 minutes to walk the trail one time at a pace of 3 mph.
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Cumulative Risks:

Per ch. NR 720, Wis. Admin. Code, the cumulative excess cancer risk will not exceed 1x10° and the
hazard index for non-carcinogens shall not exceed one.

Proposed Placement Criteria for the Wisconsin Point Landfill:

The following criteria are proposed for placement of Howards Bay dredge material at the Wisconsin
Point Landfill:

1) Material from dredge management units in which the average value for each contaminant does
not exceed the Placement Criteria values in Table 1 is acceptable for surface cover soil at the
Wisconsin Point Landfill. Efforts shall be made, to the maximum extent practicable, to place
materials from dredge management units with the lowest concentrations higher in the surface
cover profile.

2) Material from dredge management units in which the average value of each contaminant does
not exceed ten times the Placement Criteria values in Table 1 is acceptable for subsurface
placement at the Wisconsin Point Landfill, provided it is overlain by a minimum of 24 inches of
soil or dredged material meeting the Table 1 Placement Criteria. Efforts shall be made, to the
maximum extent practicable, to place materials from dredge management units with the
highest concentrations first, and then place material from dredge prisms with lesser
concentrations in successive lifts on top of that first lift.

3) Material from dredge management units in which the average value of any contaminant
exceeds ten times the Placement Criteria values in Table 1 is not acceptable for placement at
the Wisconsin Point Landfill.

It should be noted that the RCLs in Table 1 are still believed to be conservative and that consideration
for higher levels that would still be protective could be considered for this proposal. As noted above,
dredged sediments will be treated with S/S additives as part of standard dredged material handling
procedures. Research has shown that treatment with S/S additives reduces the exposure potential of
contaminants by encapsulation and chemical fixation of contaminant particles, reducing the
permeability of the overall dredged material form and thereby limiting the potential for leaching to
groundwater. These same processes serve to limit the availability of contaminants via the direct contact
pathway.

Furthermore, per discussions with Wisconsin Department of Health Services staff, ongoing research into
the overall toxicity of PAHs suggests that some current exposure assumptions might be overly
conservative. Forinstance, PAHs rarely occur as individual compounds at environmental contamination
sites, so it might be more realistic to evaluate potential PAH exposure as mixtures (i.e., cumulative
rather than individual risk), with a concurrent adjustment of the target cancer risk from 10 to 10°.
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These mitigative factors suggest that the exposure assumptions used to generate the values in Table 1
are more conservative than would be warranted by actual conditions following dredged material
placement. However, due to the lack of specific post-S/S treatment data (e.g., individual parameter
analyses or Synthetic Precipitation Leaching Procedure testing) to evaluate the potential risk via the

direct contact and groundwater pathways, respectively, the calculations relied upon the more
conservative assumptions.
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Table 1: Recommended Site-Specific RCLs - Placement Criteria for Wisconsin Point Landfill

Chemical CAS Dataset Screening Basis NI DC Placement

Number Max Level Criteria
Lead 7439-92-1 2,700 400 nc 400 400
Mercury (elemental) 7439-97-6 9.0 3.13 Ssat 3.13 3.13
Acenaphthene 83-32-9 1.90 100,000 max 3,440 3,440
Acenapthylene 208-96-8 0.360 -- - - -
Anthracene 120-12-7 3.30 100,000 max 17,200 17,200
Benz[a]anthracene 56-55-3 6.30 4.53 ca 0.147 4.53
Benzo[a]pyrene 50-32-8 5.30 0.453 ca 0.015 0.453
Benzo[b]fluoranthene 205-99-2 7.8 4.53 ca 0.148 4.53
Benzo[g,h,i]perylene 191-24-2 2.7 - - - -
Benzo[k]fluoranthene 207-08-9 2.80 45.3 ca 1.48 45.3
Chrysene 218-01-9 6.70 453 ca 14.8 14.8
Dibenz[a,h]anthracene 53-70-3 0.640 0.453 ca 0.015 0.453
Fluoranthene 206-44-0 9.1 80,300 ca 2,290 2,290
Fluorene 86-73-7 2.0 80,300 nc 2,290 2,290
Indeno[1,2,3-cd]pyrene  193-39-5 2.5 4.53 ca 0.148 4.53
1-Methylnaphthalene 90-12-0 0.42 41,300 Ssat 15.6 15.6
2-Methylnaphthalene 91-57-6 1.2 803,000 nc 229 229
Naphthalene 91-20-3 4.3 1,270 ca 5.15 5.15
Perylene 198-55-0 0.66 - - - -
Phenanthrene 85-01-8 9.8 - - - -
Pyrene 129-00-0 9.0 60,200 nc 1,720 1,720
Thallium (Soluble Salts) ~ 7440-28-0 5.9 27.4 nc 0.782 27.4
Tributyltin Compounds NA 13.0 642 nc -- 642
Notes:

All values in milligrams per kilogram (mg/Kg)
-- = Value not available

Dataset Max = maximum value of that compound contained in comprehensive project sampling
database

Abbreviations for Basis as follows: non-carcinogen (nc), carcinogen (ca), soil saturation level (Ssat),
ceiling level (max)

NI DC = non-industrial direct contact RCL from DNR web calculator spreadsheet

With the exceptions of mercury and lead, the screening levels exceed default nonindustrial direct
contact levels.
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Figure 1: Wisconsin Point Landfill, USACE November 2015 Topographical Survey
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Revisions to September 27, 2016
Memorandum with Subject Line, “Site-
Specific Residual Contamination Levels for
Dredge Material Proposed for Placement at
the Closed Wisconsin Point Landfill in
Superior, Wisconsin




Date: April 19, 2017
To: Chris Saari and John Morris
From: Joe Graham

Subject: Revisions to September 27, 2016 Memorandum with Subject Line, “Site-Specific Residual
Contamination Levels for Dredge Material Proposed for Placement at the Closed Wisconsin Point Landfill
in Superior, Wisconsin.

Purpose: The purpose of this memorandum is to revise the site-specific direct contact residual
contamination levels (RCLs) for dredged material proposed to be used to improve the cover layer at the
closed Wisconsin Point Landfill. Revised RCLs are warranted based on (i) public feedback on the
proposal, (ii) EPA’s updated toxicity values for some chemicals (e.g. benzo[a]pyrene), (iii) WDHS’
recommendation to use the default exposure values on the U.S. EPA RSL website instead of NR 720
defaults when calculating RCLs, and (iv) publication DNR-RR-052e, “RR Program’s RCL Spreadsheet
Update March 2017”. The contents of the September 27, 2016 memorandum are incorporated by
reference except the following revisions are being made.

Approach for Proposed Soil Criteria:

Site-specific exposure parameters were used to determine RCLs generally following the procedures in
ch. NR 720, Wis. Adm. Code, technical guide PUB-RR-890 (WDNR 2014), and the DNR publication titled
RR Program’s RCL Spreadsheet Update March 2017 (DNR-RR-052e). More specifically, U.S. EPA’s
Regional Screening Level (RSL) web calculator for a recreational scenario was used (accessed April 17,
2017 at http://epa-prgs.ornl.gov/cgi-bin/chemicals/cs| search) along with the exposure factor inputs
identified below.

Recreational Exposure Scenario for Wisconsin Point Landfill — Exposure Factor Inputs:

Adherence Body Exposure Exposure Exposure Intake Skin Surface
Age Factor Weight Duration Frequency* Time* Rate Area
Segment (AF) (BW) (ED) (EF) (ET) (IRS) (SA)

(yr) (mg/cm?) (kg) (yr) (day/yr) (hr/event) (mg/day)  (cm’/day)

0-2 0.2 15 2 90 4 200 2,373

2-6 0.2 15 4 90 4 200 2,373
6-16 0.07 80 10 90 4 100 6,032
16-30 0.07 80 10 90 4 100 6,032

Notes: Default values from EPA Calculator, for recreational exposures, except values for Exposure
Frequency and Exposure Time which are explained below. Additional input assumptions include a
vegetative cover fraction of 0.9, exposure area of 23.1 acres, and climatic conditions for Minneapolis,
MN. Changes from the September 27, 2016 memo are indicated with red italicized text.



Explanation of Site-Specific Exposure Factor Inputs:

Exposure Frequency: The estimated exposure frequency was increased from 20 to 90 days per year
based on public interest in recreational uses beyond those identified in the Wisconsin Point
Management plan. The exposure frequency of 90 days per year represents 3 visits to the site per week
and assumes the site is not frozen or snow covered 30 weeks per year. Small children are assumed to
have the same exposure as adults even though they are more likely to be pushed in strollers or carried
by adults. The exposure frequency of 90 days per year is believed to be conservative for the closed
landfill given that there are more appealing locations for recreation nearby on Wisconsin Point (e.g.
beach access points, etc.).

Exposure Time: The estimated exposure time was increased from 1 to 4 hours in consideration that
benches and open-sided shelters may be constructed on the placed material. This exposure time is
conservative in the level of protection for direct contact based on expected uses of the site.

Proposed Placement Criteria for the Wisconsin Point Landfill:

The following criteria are proposed for placement of Howards Bay dredge material at the Wisconsin
Point Landfill:

1) Material from dredge management units in which the average value for each contaminant does
not exceed the Placement Criteria values in Table 1 (April 18, 2017 revision) is acceptable for
surface cover soil at the Wisconsin Point Landfill. Efforts shall be made, to the maximum extent
practicable, to place materials from dredge management units with the lowest concentrations
higher in the surface cover profile.

2) Material from dredge management units in which the average value of each contaminant does
not exceed five times the Placement Criteria values in Table 1 (April 18, 2017 revision) is
acceptable for subsurface placement at the Wisconsin Point Landfill, provided it is overlain by a
minimum of 24 inches of soil or dredged material meeting the Placement Criteria in Table 1
(April 18, 2017 revision). Efforts shall be made, to the maximum extent practicable, to place
materials from dredge management units with the highest concentrations first, and then place
material from dredge prisms with lesser concentrations in successive lifts on top of that first lift.

3) Material from dredge management units in which the average value of any contaminant
exceeds five times the Placement Criteria values in Table 1 (April 18, 2017 revision) is not
acceptable for placement at the Wisconsin Point Landfill.

4) In accordance with ch. NR 720, Wis. Admin. Code, the cumulative excess cancer risk shall not
exceed 1x10~ and the hazard index for non-carcinogens shall not exceed one in the surface
cover layer.



Table 1 (April 18, 2017 Revision): Recommended Wisconsin Point Landfill Placement Criteria in mg/kg

EPA Calculator
Site-Specific

Screening Level NI DC IND DC Dataset Criteria Placement
Chemical CAS Number (90 days —4hrs.) Basis (March 2017) (March 2017) Max Basis Criteria

Lead and Compounds 7439-92-1 400 nc 400 800 2,700 NI DC 400
Mercury (elemental) 7439-97-6 3.13 Ssat 3.13 3.13 9 NI DC 3.13
Acenaphthene 83-32-9 13,900 nc 3,590 45,200 1.9 NI DC 3,590
Acenaphthylene 208-96-8 -- -- -- -- 0.36 -- --
Anthracene 120-12-7 69,700 nc 17,900 100,000 3.3 NI DC 17,900
Benz[a]anthracene 56-55-3 4.44 ca 1.14 20.8 6.3 Site-Specific 4.44
Benzo(j)fluoranthene 205-82-3 1.65 ca 0.424 1.76 Site-Specific 1.65
Benzo[a]pyrene 50-32-8 0.447 ca 0.115 2.11 53 Site-Specific 0.447
Benzo[b]fluoranthene 205-99-2 4.47 ca 1.15 21.1 7.8 Site-Specific 4.47
Benzo[g,h,i]perylene 191-24-2 -- -- -- -- 2.7 -- --
Benzolk]fluoranthene 207-08-9 447 ca 115 211 2.8 NI DC 115
Chrysene 218-01-9 447 ca 115 2,110 6.7 NI DC 115
Dibenz[a,h]anthracene 53-70-3 0.447 ca 0.115 2.11 0.64 Site-Specific 0.447
Fluoranthene 206-44-0 9,300 nc 2,390 30,100 9.1 NI DC 2,390
Fluorene 86-73-7 9,300 nc 2,390 30,100 2 NI DC 2,390
Indeno[1,2,3-cd]pyrene 193-39-5 4.47 ca 1.15 21.1 25 Site-Specific 4.47
Methylnaphthalene, 1- 90-12-0 68.3 ca 17.6 72.7 0.42 NI DC 17.6
Methylnaphthalene, 2- 91-57-6 930 nc 239 3,010 1.2 NI DC 239
Naphthalene 91-20-3 47.6 ca* 5.52 24.1 4.3 NI DC 5.52
Perylene 198-55-0 -- -- -- -- 0.66 -- --
Phenanthrene 85-01-8 - -- - - 9.8 - --
Pyrene 129-00-0 6,970 nc 1,790 22,600 9 NI DC 1,790
Thallium (Soluble Salts) 7440-28-0 3.04 nc 0.782 10.2 5.9 Site-Specific 3.04
Tributyltin Compounds NA 73.7 nc -- -- 13 Site-Specific 73.7

All values in milligrams per kilogram (mg/Kg)
-- = Value not available

Dataset Max = maximum value of that compound contained in comprehensive project sampling database
Abbreviations for Basis as follows: non-carcinogen (nc), carcinogen (ca), soil saturation level (Ssat), ceiling level (max)
NI DC = non-industrial direct contact RCL from DNR web calculator spreadsheet (350 days — 24 hrs.)
IND DC = industrial direct contact from DNR web calculator spreadsheet (250 days — 8 hrs.)



Summary of 2017 Howards Bay Sediment
Sampling and Contract Laboratory Results




State of Wisconsin

CORRESPONDENCE/MEMORANDUM

DATE: July 20, 2017 FILE REF: Howard Bay
TO: Howards Bay Project Team (Design Team and Partners)
FROM: Joe Graham, WDNR

SUBJECT: Summary of 2017 Howards Bay Sediment Sampling and Contract Laboratory Results

The purpose of this memo is to summarize the 2017 sediment investigation efforts in Howards Bay and
provide results from the WDNR contract laboratory. A preliminary assessment of how the results may

affect dredge cut lines and disposal determinations is also included along with other observations.

OVERVIEW

Sediment samples were collected in Howards Bay by USEPA and WDNR from the R/ Mudpuppy Il
June 19 through 22, 2017. Bill Murray was the lead EPA scientist. Joe Graham of WDNR determined
sampling intervals, labeled sample bottles and coordinated with the laboratory. The sampling vessel was
operated by Captain Joe Bonem and crew from Cetacean Marine who also collected and processed
samples. Water depth was measured using a sounding lead and used along with water level readings from
the NOAA gauge at the USACE vessel yard to determine the sediment surface elevation and sample
intervals. Samples were collected using a vibracore and four-inch diameter polycarbonate tubes from all
but one location where a surface grab was taken. Over the three and a half day mobilization samples were
collected at 31 of the 38 planned locations identified in the QAPP. Sediment was collected and processed
or packaged for multiple objectives including USACE treatability testing, WDNR samples to fill data
gaps for disposal determinations, WDNR samples to confirm the cut depth for dredge prisms, and

samples for stable mercury isotope analysis by USEPA & USGS researchers.

Sample coordinates and field data are in Tables 1 & 2. Analytical results for bulk sediment are
summarized in Tables 3a and 3b. Results of SPLP and TCLP analyses are in tables 4 and 5, respectively.
The original laboratory reports and electronic data deliverable (EDD) files will be sent to the project team
in a separate e-mail. Table 6 contains recommendations for changes to dredge cut elevations at the

locations sampled.



SUMMARY OF FIELD EFFORTS

Deviations from the QAPP: Sample collection and processing was done according to the project QAPP

with a few minor deviations. First, cores were not attempted to refusal at all locations. Instead attempts
were made to achieve the target depths for sampling intervals in an effort to speed processing and save
longer core tubes for where they were needed. Second, samples collected for disposal data gaps or
confirming dredge prisms were mixed by hand instead of using a drill and mixing paddle. And finally
samples for stable isotope analysis were caped and picked up at the dock by the USEPA Duluth lab. Asa

result WDNR was not able to subsample these same cores for total mercury as intended.

All locations sampled were within the footprint of the planned dredge management unit (DMU) except
location HB17-12 where the sample vessel experienced satellite geometry issues near the bridge. As a
result location HB17-12 is about 4 feet beyond the dredge contour limits for unit FC-14, though results
from this location are close enough that they can be considered representative of material to be removed

from proximal areas in in FC-14.

Abandoned Locations: Seven of the 38 planned locations were not sampled for several reasons. Two

locations (HB17-13 & 15) were not collected since one core was successfully obtained from another
location in the same dredge management unit (DMU). A field call was made to only attempt a second
core in these DMUs (FC-15 & FC-16) if there was time after attempting all other locations. Locations
HB17-27 and 28 were abandoned due to their close proximity to treatability sample locations. Locations
HB17-32, 33, and 34 were not sampled due to wind conditions on the last day and expiration of time for

mobilization.

USACE Treatability Samples: Sediment was collected from 8 locations (HB17-01 to HB17-08) for

bench testing by USACE contractors to evaluate geotechnical characteristics and evaluate stabilization
additives. Two five-gallon buckets were filled at each location by taking multiple cores, or grabs in the
case of HB17-01, until sufficient volume was obtained. Details on core penetration and sediment
recovery for each attempt were recorded in separate field logs by Murray and Graham. Samples were not
mixed in the field. Buckets were labeled and the lids were attached. Graham maintained custody of the
buckets after each day of sampling. Graham delivered the buckets to Al Mozol at the USACE vessel yard
in Duluth, MN in the mornings of June 20 and 21, 2017. Mozol shipped the buckets to the contract lab
via UPS Freight. Chemistry samples were also collected to fill disposal gaps and/or to the confirm dredge

prism at all the treatability sample locations except two. Chemistry was not sampled at HB17-01 since



this is a tributyltin DMU (OC-17) or at HB17-05 (FP-2) which missed reaching the dredge cut elevation

by 3.5 inches. Analytical results are summarized in Table 3.

Disposal Gaps and Dredge Cut Confirmation: Samples were collected for analysis from 26 locations

spread across 21 DMUs. A total of 50 samples were collected and analyzed to aid disposal
determinations and/or confirm dredge cut elevations. Samples to confirm the dredge prism were
generally collected where at least 1 foot of sediment was recovered below the elevation of the cut line.
Photographs of native red clay material from the bottom of core HB17-17 are attached. Native red clay
intervals were excluded from sampling. For the disposal gaps 18 samples were collected for Polycyclic
Aromatic Hydrocarbons (PAHSs) and Total Organic Carbon (TOC) from intervals representative of the
material to be dredged (i.e. above the cut elevation). In addition, 5 samples were taken for VOCs, 8
samples for SPLP extraction and 4 samples for TCLP extraction. SPLP and TCLP extractions were
analyzed for RCRA metals and PAHs. Thallium was only reported above detection levels in one of
thirteen samples with a maximum detection of 0.83 mg/kg. Lead and mercury samples were collected for
both disposal gaps and to confirm dredge prisms. A total of 45 samples were analyzed for lead with a
maximum detection of 333 mg/kg in unit FS-1. Thirty-eight samples were analyzed for mercury with a
maximum detection of 1.7 mg/kg in unit CS-1. Detailed analytical results are presented in Table 3 and a
preliminary assessment of the results is provided below.

Stable Mercury Isotope Samples: A total of four cores were collected for stable mercury isotope profiles.

One core was taken from Hughitt Slip at location HB17-38 (HS-1). In Cummings Slip two cores were
collected at HB17-36 (CS-1) and one core at HB17-37 (CS-2). Cores were advanced to refusal capped,
taped, and labeled. All four cores were handed off to Greg Peterson of the EPA Duluth Lab at 12:25 PM
on June 22, 2017 when the Mudpuppy docked for lunch. Additional core caps were later picked up by the

EPA lab for segmenting the cores being shared with USGS researchers.

PRELIMINARY ASSESSMENT OF RESULTS

Data Gaps for Disposal: A preliminary screening of results was done by comparing analytical results to

the proposed placement criteria for the Wisconsin Point landfill (see April 19, 2017 WDNR
memorandum). A total of 45 samples were analyzed for lead with detections ranging from 2 to 333
mg/kg. No lead results exceeded the 400 mg/kg placement criteria for Wisconsin Point. Thirty-eight
samples were analyzed for mercury with a maximum detection of 1.7 mg/kg which is below the

placement criteria of 3.13 mg/kg. The maximum detection of thallium of 0.83 mg/kg is well below the



placement criteria of 3.04 mg/kg. The results for lead, mercury, and thallium suggest that concentrations
of these metals at the locations and depth intervals sampled are suitable for placement in the surface cover

layer at the Wisconsin Point Landfill.

A total of 18 samples were analyzed for TOC and PAHs with quantification of 18 individual PAH
compounds. TOC levels ranged from 1.25 to 16.8 percent. Total PAH levels (sum of 18 compounds)
ranged from 1,105 to 57,311 ug/kg with the maximum detection being found in sample HB17-21(0-20)
located in unit FS-1. Benzo(a)pyrene (BaP) levels exceed the criteria for surface placement in samples
from units CS-1, CS-2, CS-5, FS-1, and HS-1. The surface placement criteria for Benzo(b)fluoranthene
and Dibenzo(a,h)anthracene were also exceeded at location HB17-20 in unit FS-1. The criteria for
surface placement for all other PAH compounds was met at all other locations and intervals sampled. The
acceptance criteria of 5 times the surface criteria was exceeded for BaP in sample HB17-21 (0-20) and its
duplicate HB17-21(0-20)DUP from unit FS-1. This indicates that material from location HB17-21 is not

suitable for placement at the Wisconsin Point landfill.

The results from SPLP and TCLP analyses show that levels of arsenic, barium, cadmium, chromium,
selenium, silver, lead, mercury, and PAHSs leached from the material tested are negligible with levels
reported below Wisconsin groundwater quality standards and the thresholds for hazardous waste
characteristics.

WDNR recommends that the design team revisit the placement criteria evaluation to incorporate data
from this study into unit averages and determinations for material placement/disposal. Consideration
should be given to subdividing DMUs where practical to segregate areas that may not meet Wisconsin
Point placement criteria (i.e. surface or burial layers). The revised evaluations should be distributed to the
project team for review and comment prior to the next design submittal package. In addition, WDNR
recommends that the contents of treatability bucket HB17-02 be analyzed for total mercury since this
sample is representative of the depth interval where the extraordinary detection of 58 mg/kg mercury was
found in sample HB 10-1-16 (12-31) from the 2010 study. These data will help determine if the 58
mg/kg result is an outlier and if some, if not all, of the material in unit HS-3 is suitable for surface

placement at the Wisconsin Point landfill.

Dredge Prisms: Analytical results for all sample intervals were compared to the cleanup goals for lead
(83 mg/kg) and mercury (0.64 mg/kg). It should be noted that samples were not collected for tributyltin

(TBT) during this study and dredge prisms cannot be confirmed or refined for units where this parameter



is driving remediation. The elevation of contamination was calculated by subtracting the bottom depth of
the lowest interval in a core that exceeded cleanup goals from the sediment surface elevation. The depth
of the proposed dredge prism was determined using the elevations for planned locations provided by the
design team or interpolated where necessary using the shape files of the dredge contours provided with
the 65% design plans. The difference in elevation between the contaminated intervals and the proposed
dredge cut were used along with the presence of red clay to make recommendations for revisions to the

dredge cut elevation for each location sampled.

WDNR’s recommendations and suggested cut elevations for dredge prims in the vicinity of the locations
sampled are in Table 6. These changes are recommended on a location-by-location basis and not
necessarily intended to extend over an entire DMU, unless warranted. Of the 28 locations where data was
collected changes are recommended in 12 locations (7 deeper and 5 shallower). These suggested changes
are based on confirmation of contamination levels and we request that the design team consider these
when making revisions to the dredge prims for calculating dredge volumes. The revised dredge prisms
and a table summarizing changes in dredge volumes should be distributed to the project team for review
and comment prior to the next design submittal package.

OTHER OBSERVATIONS

Core samples were collected from location HB17-07 for treatability testing by the USACE contractor.
This location is adjacent to the steel sheet pile (SSP) wall that was installed in 2016 after the filling of the
Baxter Avenue slip and embayment. The measured water depth at location HB17-07 was 14.6 feet,
relative to the low water datum (LWD) for Lake Superior of 601.1 feet (IGLD85). Based on this depth
measurement and water level the sediment surface elevation at HB17-07 is calculated to be 586.5 feet.

A total of 5 cores were collected for treatability testing at HB17-07 using 5 foot core tubes to the target
depth (i.e. not to refusal). Refusal was not obtained in any of the 5 cores and sediment recovery ranged
from 31 to 46 inches. All 5 treatability cores contained a layer of sand approximately 3 feet thick on top
of silty clay. A sixth core was collected from this location for chemistry using an 8 foot long core tube
(no refusal) and recovered 58 inches of sediment. The top 36 inches of this core was pure sand with little
to no fines. The material below the sand from 36 to 58 inches transitioned from a soft silty-clay to dense

brown clay at the bottom. Photographs showing the sediment profile at HB17-07 are attached.

Location HB17-07 is within thirteen feet of the targeted sample location, which was selected to reaffirm
conditions found at location HB13-25 during 2013 sampling efforts. A copy of the boring log from



HB13-25 is attached. The top layer of sediment at HB13-25 was described in the log as 0 to 36 inches of
silt with little sand, grey brown, poorly sorted, medium plasticity, very soft, wet. Photographs of the core
sample from HB13-25 are attached. The calculated sediment surface elevation at location HB13-25 was
584.73 feet and the water depth relative to LWD was 16.37 feet (WDNR 2013 Field Report, March
2014). The sediment surface elevation increased between 2013 and 2017 by about 1.8 feet.

The presence of several feet of sand over soft silty material in the 2017 core samples and measured
increase in the sediment surface elevation indicates that deposition of sand occurred in this area sometime
between the 2013 and 2017 measurements. There is minimal unidirectional flow in Howards Bay and
upstream sources of sediment are not expected to be significant at this location along the SSP wall. The
majority of fill material in the Baxter Avenue slip and embayment consisted of sand and was placed prior
to the installation of the SSP wall. Given the absence of upstream sediment sources and that the Baxter
slip and embayment was largely filled before the SSP wall was installed, it is most likely that the sand
found in the top layer of sediment at HB17-07 is fugitive material from the discharge of fill into the

embayment.
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Table 1: Coordinates and Field Notes for 2017 Howards Bay Sediment Sampling Locations

Location Unit Latitude (DD) Longitude (DD) Notes

HB17-04 HS-1 46.73819535 -92.09920277 Treatability sample from cores 1 & 2 of 3 (2, 5-gallon buckets). Chemistry samples from core 3 of 3, Pb
& Hg. Brown clayey silt, sheen on water when tube pulled.

HB17-02 HS-3 46.74072702 -92.09902402 Treatability sample composited from 9 of 9 cores. Chemistry from core 9, Pb & Hg. Core tube tipped
on core 9, depth of penetration undetermined.

HB17-03 CS-4 46.73915858 -92.09635503 Treatability sample from 7 of 7 cores. Odor in core 2 and 4. Chemistry from core 1, Pb & Hg. This
location not attempted to refusal.

HB17-06 FC-2 46.73623177 -92.08778007 Treatability sample from 4 of 5 core attempts . Attempt 4 of 5 washed out - no sediment recovery.
Dense red clay at bottom of cores 1, 2, & 3. Red clay discarded from core 2 & 3. Chemistry @ 18:30
from Core 2 (53-60), 5-inches of red clay at bottom not included in chemistry sample (60 -65) Pb & Hg.

HB17-01 0C-17 46.74202735 -92.09887555 Water depth at original location below cut line, moved up slope to 576' line - area with steeper slope.
Grab samples taken instead of cores. Treatability sample composite of 11 grabs. No chemistry this
location.

HB17-07 OC-11 46.73923552 -92.09382174 Treatability sample from 5 of 5 cores. No refusal at 5 feet. Next to Baxter dock wall. About 2 feet
more sediment here than 2013 bathymetry. Top layer (about 3 ft.) is sand and bottom (12") is silty
clay. Chemistry from (46-58) Pb & Hg.

HB17-08 FS-1 46.73662536 -92.09087463 Treatability sample from 10 of 10 cores, kept material above depth of 31". Chemistry from core 1 of
10, Pb & Hg.

HB17-05 FP-2 46.73466651 -92.08560797 Treatability sample from 6 of 6 cores. Oil sheen on core 4. No chemistry this location.

HB17-12 FC-14 46.74194942 -92.09837677 Satellite geometry issues near bridge. Chemistry PAH & TOC.

HB17-14 FC-15 46.74248446 -92.09896438 Soft brown silty clay w/sand. Chemistry PAH & TOC.

HB17-16 FC-16 46.74278768 -92.09881101 Top soft wet silt w/sand, bottom medium grey brown clay. Chemistry PAH & TOC.

HB17-20 0OC-16 46.74304732 -92.09834149 Chemistry PAH, TOC, SPLP metals & PAHs

HB17-19 0C-12 46.73987363 -92.09339262 Soft brown silty clay w/sand. Chemistry dredge cut (0-42) PAH, TOC, Pb, Hg, & Th. Lead (42-54), (54-
66), (66-78), (78-90), (90-102), (102-104)

HB17-17 0C-3 46.73572898 -92.08630865 Soft brown silty clay, 10-inch dense red clay plug at bottom (16-26). Photos of taken before and after
splitting open red clay plug. Chemistry PAH, TOC, Pb, Th, Hg

HB17-10 FC-1 46.73548656 -92.08665908 Top 0 to 44 inches not sampled (SND material 577.21 to 573.6 ft MSL). Chemistry sample 44-86"
(573.6 to 570.3), brown silty clay w/sand and oily odor. PAH, TOC, Pb, Hg, Th, SPLP metals & PAHs

HB17-11 FC-3 46.73656813 -92.08829658 Top 0 - 17 inches not sampled (SND material 575.01 to 573.6 ft MSL). Chemistry sample 17 - 51" (573.6

to 570.76). Silty clay w/ fine sand, oily-diesel smell. Dense fine sand at bottom.




Table 1: Coordinates and Field Notes for 2017 Howards Bay Sediment Sampling Locations

Location Unit Latitude (DD) Longitude (DD) Notes

HB17-18 0ocC-7 46.73665211 -92.08911212 Location close to wall making it difficult to anchor. Offset 35 ft. to midpoint of 582' depth. Core split
lengthwise. Samples collected (0-12) PAH. TOC, Pb, Hg, Th, soft brown silt, (12-24) Pb, medium silty
clay, (24-47) discarded dense sand at bottom of catcher.

HB17-23 FS-1 46.73706225 -92.09048837 Very soft silt w/clay, visible sheen and oil odor, bottom 5" is red clay. Sample (0-30) PAH, TOC, Pb, Hg,
Th, SPLP. (30-35) not sampled-dense native red clay

HB17-38 HS-1 46.73796338 -92.09898675 Core collected and for pick up by EPA Duluth lab for mercury isotope analysis.

HB17-28 HS-1 46.73844312 -92.09915832 Top 0 - 63 inches sampled for PAH and TOC, dredge cut 587.2 to 581.95. Black-grey silty clay. All other
intervals sampled for Pb & Hg. Slag at 84". Dense fine sand 84 - 115. Bottom 99-115" not sampled.

HB17-36 CSs-1 46.7379371 -92.09608213 Boat tied at planned location, off-set to south. Qil sheen observed when positioning boat and on core
2 of 2. Collected 2 cores for pick up by EPA Duluth lab for mercury isotope analysis.

HB17-37 CS-2 46.738282 -92.09630448 Core collected and for pick up by EPA Duluth lab for mercury isotope analysis.

HB17-09 CS-5 46.73973642 -92.09602965 Chemistry (0-30) dredge cut plus 6 inches (587.7 to 585.2): PAH, TOC, Pb, Hg, Th. Duplicate sample
collected same parameters.

HB17-24 Cs-1 46.73806611 -92.0961488 Chemistry dredge cut (0-80) PAH, TOC, Pb, Hg, Th, SPLP, TCLP, VOCs

HB17-25 CS-2 46.73851609 -92.09620687 Chemistry dredge cut (0-30) PAH, TOC, Pb, Hg, Th, SPLP, TCLP, VOCs. Soft dark grey silty clay with red
clay smears outside tube.

HB17-21 FS-1 46.73627144 -92.09131455 0 to 20 soft dark grey silty clay with sand, 20 - 37 dense red clay. Bottom 17" is dense red clay plug.
Sample (0-20) PAH, TOC, Pb, Hg, Th, SPLP, TCLP, VOC. Duplicate (0-20) PAH, TOC, Pb, Hg, Th, VOC

HB17-22 FS-1 46.73678161 -92.09082058 Dredge cut (0 -33) soft grey silty clay ,sampled for PAH, TOC, VOC, Pb, Hg, Th. All other intervals
samples for Pb & HG. (33-45) grey silty clay with little sand, (45-58) light grey brown silty clay.

HB17-35 0C-8 46.73720657 -92.09028572 Brown silty clay with red clay nodules, red clay at bottom of tube. Sample collected 0 to 17 inches, Pb
& Hg

HB17-26 FP-2 46.73496875 -92.08591276 All material recovered from 2 - 50 inches is below dredge cut of 585'. All intervals sampled for Pb & Hg.
(0-12) silty clay, (12-24) silty clay with sand and gravel, (24-36) soft brown clay w/wood, (36-50) red
brown clay, medium dense. Duplicate sample collected from (0-12) for Pb & Hg.

HB17-31 FP-2 46.73439873 -92.08549379 Dredge cut top 28 inches (584.5'). All intervals sampled fro Pb & Hg. (0-28) soft silty clay w/sand and
woody fibers, (28-40) silty sand w/coarse sand, (40-50) silty sand transitioning to fine sand

HB17-30 FP-2 46.73543953 -92.08612201 Core tube tipped during vibracore. Not reattempted due to increasing wind and scow being moved by

Fraser tug. Core is 26 inches above dredge elevation. Brown silty clay w/sand. Sample collected (0-22)
for Pb & Hg.




Table 2: Sample Collection Data

NOAA Sediment Sediment Sediment
RD Unit Date Gauge Water Surface Recovered Recovered Percent | Core Tube Chemistry Sample
Location ID Collected Time (ftMSL) |Depth (ft)| Elevation |Penetration (ft) (in) (ft) Recovery [Length (ft) Interval(s)
HB17-04 HS-1 06/19/2017| 13:30 | 602.835 14.92 587.92 8.5 92 7.67 90% 10 (72-84), (84 -92)
HB17-02 HS-3 06/19/2017( 16:00 | 602.756 | 21.92 580.84 Unknown 11 0.92 NA 5 (0-11)
HB17-03 Cs-4 06/19/2017( 16:40 | 602.894 8.58 594.31 4.5 49 4.08 91% 5 (36-49)
HB17-06 FC-2 06/19/2017( 18:11 | 602.969 28.5 574.47 6.5 65 5.42 83% 10 (53 - 60)
HB17-01 0C-17 06/20/2017 | 9:45 602.956 | 25.75 577.21 0.333 4 0.33 100% GRAB NA
HB17-07 0C-11 06/20/2017( 11:40 602.92 16.42 586.5 8 58 4.83 60% 8 (46 - 58)
HB17-08 FS-1 06/20/2017| 14:25 | 602.851 13.75 589.1 4.25 41 3.42 80% 5 (24 - 36), (36 - 41)
HB17-05 FP-2 06/20/2017| 16:20 | 603.012 17.25 585.76 5 48 4.00 80% NA
HB17-12 FC-14 06/21/2017( 8:27 602.927 | 29.17 573.76 4 41 3.42 85% 5 (0-31)
HB17-14 FC-15 06/21/2017( 9:10 602.923 29.42 573.5 5 51 4.25 85% 5 (0-26)
HB17-16 FC-16 06/21/2017( 9:40 602.972 | 30.08 572.89 6 63 5.25 88% 10 (0-63)
HB17-20 0C-16 06/21/2017| 10:45 | 603.077 10.33 592.75 3.5 37 3.08 88% 5 (0-16)
(0-42), (42 - 54), (54 -
66), (66 - 78), (78 - 90),
HB17-19 0C-12 06/21/2017( 11:30 | 602.927 24 578.93 10 112 9.33 93% 10 (90 -102), (102 - 104)
HB17-17 0cC-3 06/21/2017| 14:10 | 603.068 18.58 584.49 2.75 26 2.17 79% 5 (0-16)
HB17-10 FC-1 06/21/2017| 14:45 603.123 25.92 577.2 7 86 7.17 102% 10 (44 - 86)
HB17-11 FC-3 06/21/2017| 15:30 603.179 28.17 575.01 5 51 4.25 85% 10 (17 -51)
HB17-18 0ocC-7 06/21/2017| 16:30 | 603.182 | 21.67 581.51 4.25 47 3.92 92% 5 (0-12), (12-24)
HB17-23 FS-1 06/21/2017| 17:30 | 603.245 13.75 589.5 4 35 2.92 73% 10 (0-30)
HB17-38 HS-1 06/22/2017( 8:10 603.084 | 11.33 591.75 5 45 3.75 75% 10 USGS-EPA




Table 2: Sample Collection Data

NOAA Sediment Sediment Sediment
RD Unit Date Gauge Water Surface Recovered Recovered Percent | Core Tube Chemistry Sample
Location ID Collected Time (ftMSL) |Depth (ft)| Elevation |Penetration (ft) (in) (ft) Recovery [Length (ft) Interval(s)

63), (63 - 75), (75 - 87),
HB17-28 HS-1 06/22/2017 8:45 602.946 15.75 587.2 9.5 115 9.58 101% 10 (87 -99)
HB17-36 Cs-1 06/22/2017| 10:30 602.815 9.58 593.24 6 72 6.00 100% 10 USGS-EPA
HB17-37 CS-2 06/22/2017| 11:15 602.7 10.17 592.53 5 61 5.08 102% 10 USGS-EPA
HB17-09 CS-5 06/22/2017| 11:50 602.779 15.08 587.7 3 30 2.50 83% 5 (0-30) & (0-30)DUP
HB17-24 Cs-1 06/22/2017| 14:35 603.232 10.5 592.73 7.5 80 6.67 89% 10 (0-80)
HB17-25 CS-2 06/22/2017| 15:20 603.255 13.5 589.76 3 30 2.50 83% 10 (0-30)
HB17-21 FS-1 06/22/2017| 16:20 603.136 12.5 590.64 4.5 37 3.08 69% 5 (0-20) & (0-20) DUP
HB17-22 FS-1 06/22/2017| 17:10 603.045 12.83 590.22 5 58 4.83 97% 5 (0-33),(33-45), (45 - 58)
HB17-35 0C-8 06/23/2017 8:10 603.028 18.75 584.28 1.5 17 1.42 94% 5 (0-17)

(0-12), (12 - 24), (24 -
HB17-26 FP-2 06/23/2017 8:49 602.74 17.58 585.16 5 50 4.17 83% 5 36), (36 - 50)
HB17-31 FP-2 06/23/2017 9:45 602.69 15.92 586.77 5 50 4.17 83% 5 (0-28), (28 - 40), (40 - 50)
HB17-30 FP-2 06/23/2017| 10:48 602.526 13.08 589.45 2.5 22 1.83 73% 10 (0-22)




Table 3a: Bulk Sediment Analytical Results (excluding VOCs)

DMU Cs-1 CS-2 CS-4 CS-5 CS-5 FC-1 FC-14 FC-15 FC-16 FC-2 FC-3 FP-2 FP-2 FP-2 FP-2 FP-2
Location HB17-24 HB17-25 HB17-03 HB17-09 HB17-09DUP HB17-10 HB17-12 HB17-14 HB17-16 HB17-06 HB17-11 HB17-26 |HB17-26 DUP| HB17-26 HB17-26 HB17-26
Depth(i':)" erval 0-80 0-30 36-49 0-30 0-30 44-86 0-31 0-26 0-63 53-60 17-51 0-12 0-12 1224 24-36 36-50
Parameters Units/Date 06/22/2017 | 06/22/2017 | 06/19/2017 | 06/22/2017 | 06/22/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/19/2017 | 06/21/2017 | 06/23/2017 | 06/23/2017 | 06/23/2017 | 06/23/2017 | 06/23/2017
Percent Solids % 38.9 49.4 29.4 54.4 49.5 65.5 51.4 64.2 66.8 64.4 56.7 55.2 55.8 62.4 54.7 46.6
Total Organic Carbon mg/kg 168,000 65,100 33,600 32,400 22,400 28,600 19,600 16,900 14,600
Metals
Lead mg/kg 302 225 52.8 95.6 109 175 96.8 90.6 130 121 104 90.3 80.6
Thallium mg/kg <0.84 <0.67 <0.64 <0.53 <0.44 <0.59
Mercury mg/kg 1.7 0.86 0.1 0.52 0.41 0.4 0.61 0.44 1.1 0.69 0.55 0.2 0.13
PAHs
1-Methylnaphthalene ug/kg 1,160 307 225 534 260 87 53 19 265
2-Methylnaphthalene ug/kg 1,750 449 347 1,070 360 124 76 26 366
Acenaphthene ug/kg 644 194 114 238 69 34 40 9 60
Acenaphthylene ug/kg 212 72 57 159 40 31 15 10 43
Anthracene ug/kg 1,100 440 266 531 153 108 100 26 174
Benzo(a)anthracene ug/kg 2,190 1,210 727 1,410 405 314 243 91 452
Benzo(a)pyrene ug/kg 2,130 1,020 651 1,220 356 281 206 80 384
Benzo(b)fluoranthene ug/kg 3,460 1,670 1,200 1,630 509 503 327 135 594
Benzo(g,h,i)perylene ug/kg 1,090 256 192 312 129 94 66 25 148
Benzo(k)fluoranthene ug/kg 1,040 599 355 562 196 133 97 47 176
Chrysene ug/kg 2,560 1,390 1,040 1,680 506 355 258 100 565
Dibenzo(a,h)anthracene ug/kg 284 83 62 107 40 30 20 8 44
Fluoranthene ug/kg 8,280 2,490 1,890 2,630 698 588 453 175 772
Fluorene ug/kg 930 276 210 416 116 73 62 19 126
Indeno(1,2,3-cd)pyrene ug/kg 1,010 293 207 355 129 102 70 28 145
Naphthalene ug/kg 2,180 495 394 1,010 294 159 90 33 307
Phenanthrene ug/kg 7,300 1,900 1,460 2,170 700 381 386 104 754
Pyrene ug/kg 7,110 2,260 1,800 2,590 750 579 462 171 790
Total PAH18 ug/kg 44,430 15,404 11,197 18,624 5,709 3,977 3,025 1,106 6,165
Shading Key: |Results above CUG for Pb or Hg or disposal criteria for PAHs

Results above 5 x disposal criteria




Table 3a: Bulk Sediment Analytical Results (ex:

DMU FP-2 FP-2 FP-2 FP-2 FS-2 FS-2 FS-1 FS-1 FS-1 FS-1 FS-1 FS-1 HS-1 HS-1 HS-1 HS-1
Location HB17-30 HB17-31 HB17-31 HB17-31 HB17-08 HB17-08 HB17-21 HB17-21 DUP HB17-22 HB17-22 HB17-22 HB17-23 HB17-04 HB17-04 HB17-28 HB17-28
Depth(i':)" erval 0-22 0-28 28-40 40-50 24-36 36-41 0-20 0-20 0-33 33-45 45-58 0-30 72-84 84-92 0-63 39-51
Parameters Units/Date 06/23/2017 | 06/23/2017 | 06/23/2017 | 06/23/2017 | 06/20/2017 | 06/20/2017 | 06/22/2017 | 06/22/2017 | 06/22/2017 | 06/22/2017 | 06/22/2017 | 06/21/2017 | 06/19/2017 | 06/19/2017 | 06/22/2017 | 06/22/2017
Percent Solids % 45.1 51.9 66.2 72 60.1 65.4 47.7 44.6 51.7 52.9 57.5 54.1 54.3 76.8 53.3 53.7
Total Organic Carbon mg/kg 96,200 79,200 38,500 46,600 34,000
Metals
Lead mg/kg 114 127 59.6 19.9 243 179 333 274 310 195 175 158 94.2 17.9 71.5
Thallium mg/kg <0.74 <0.81 <0.59 0.83
Mercury mg/kg 0.4 0.53 0.13 0.09 0.075 0.3 0.4 0.28 0.54 0.58 0.3 0.75 0.25 0.061 0.51
PAHs
1-Methylnaphthalene ug/kg 715 489 615 477 213
2-Methylnaphthalene ug/kg 993 675 849 655 304
Acenaphthene ug/kg 613 397 275 116 184
Acenaphthylene ug/kg 126 98 103 78 63
Anthracene ug/kg 1,400 974 527 302 444
Benzo(a)anthracene ug/kg 3,840 4,060 1,180 798 1,600
Benzo(a)pyrene ug/kg 4,040 3,440 935 722 1,310
Benzo(b)fluoranthene ug/kg 5,760 5,190 1,330 1,150 1,870
Benzo(g,h,i)perylene ug/kg 2,020 1,840 532 198 326
Benzo(k)fluoranthene ug/kg 2,180 1,920 450 377 569
Chrysene ug/kg 5,170 4,570 1,370 934 1,670
Dibenzo(a,h)anthracene ug/kg 551 480 141 64 100
Fluoranthene ug/kg 10,000 8,850 2,230 1,530 3,430
Fluorene ug/kg 792 567 440 207 240
Indeno(1,2,3-cd)pyrene ug/kg 2,050 1,860 512 216 352
Naphthalene ug/kg 911 572 705 559 404
Phenanthrene ug/kg 7,270 6,050 2,210 1,340 2,400
Pyrene ug/kg 8,880 7,580 2,130 1,520 2,840
Total PAH18 ug/kg 57,311 49,612 16,534 11,243 18,319
Shading Key: |Results above CUG
Results above 5 x ¢




Table 3a: Bulk Sediment Analytical Results (ex:

DMU HS-1 HS-1 HS-1 HS-1 HS-3 0C-11 0C-12 0C-12 0C-12 0C-12 0C-12 0C-12 0C-12 0C-16 0ocC-3 0C-7
Location HB17-28 HB17-28 HB17-28 HB17-28 HB17-02 HB17-07 HB17-19 HB17-19 HB17-19 HB17-19 HB17-19 HB17-19 HB17-19 HB17-20 HB17-17 HB17-18
Depth(i':)" erval 51-63 63-75 75-87 87-99 0-11 46-58 0-42 42-54 54-66 66-78 78-90 90-102 102112 0-16 0-16 0-12
Parameters Units/Date 06/22/2017 | 06/22/2017 | 06/22/2017 | 06/22/2017 | 06/19/2017 | 06/20/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017 | 06/21/2017
Percent Solids % 48.9 49.6 68.6 76 35.4 61 48.1 51.1 50.2 45.7 49.9 49.3 52.7 65.1 50.2 62.7
Total Organic Carbon mg/kg 41,400 16,800 32,000 12,500
Metals
Lead mg/kg 105 211 59.9 2 45.8 39.3 94.3 101 107 129 73.7 72.7 40.4 89.8 60.4
Thallium mg/kg <0.69 <0.53 <0.58
Mercury mg/kg 0.97 0.51 0.25 0.0017 0.22 0.19 0.37 0.24 0.12
PAHs
1-Methylnaphthalene ug/kg 196 48 184 65
2-Methylnaphthalene ug/kg 250 75 255 91
Acenaphthene ug/kg 59 19 35 35
Acenaphthylene ug/kg 42 14 34 20
Anthracene ug/kg 185 59 132 242
Benzo(a)anthracene ug/kg 507 171 409 264
Benzo(a)pyrene ug/kg 427 156 434 213
Benzo(b)fluoranthene ug/kg 653 262 668 341
Benzo(g,h,i)perylene ug/kg 197 51 244 80
Benzo(k)fluoranthene ug/kg 195 73 181 115
Chrysene ug/kg 532 184 434 320
Dibenzo(a,h)anthracene ug/kg 55 16 68 23
Fluoranthene ug/kg 830 318 654 473
Fluorene ug/kg 126 38 85 75
Indeno(1,2,3-cd)pyrene ug/kg 193 55 237 84
Naphthalene ug/kg 253 91 227 95
Phenanthrene ug/kg 696 195 461 345
Pyrene ug/kg 832 324 715 454
Total PAH18 ug/kg 6,228 2,148 5,457 3,335
Shading Key: |Results above CUG
Results above 5 x ¢




Table 3a: Bulk Sediment Analytical Results (ex:

DMU 0C-7 0C-8 Screening Values
Location HB17-18 HB17-35
Depth .I nverval 1224 0-17 Dis.pos.al 5xDisp<?saI
(in) Cleanup Goal Criteria Criteria
Parameters Units/Date 06/21/2017 | 06/23/2017
Percent Solids % 61.1 57.6
Total Organic Carbon mg/kg
Metals
Lead mg/kg 20.1 297 83 400 2000
Thallium mg/kg NA 3.04 15.2
Mercury mg/kg 0.47 0.64 3.13 15.65
PAHs
1-Methylnaphthalene ug/kg 17,600 88,000
2-Methylnaphthalene ug/kg 239,000 1,195,000
Acenaphthene ug/kg 3,590,000 17,950,000
Acenaphthylene ug/kg NA
Anthracene ug/kg 17,900,000 | 89,500,000
Benzo(a)anthracene ug/kg 4,400 22,000
Benzo(a)pyrene ug/kg 447 2,235
Benzo(b)fluoranthene ug/kg 4,470 22,350
Benzo(g,h,i)perylene ug/kg NA
Benzo(k)fluoranthene ug/kg 11,500 57,500
Chrysene ug/kg 115,000 575,000
Dibenzo(a,h)anthracene ug/kg 447 2,235
Fluoranthene ug/kg 2,390,000 11,950,000
Fluorene ug/kg 2,390,000 11,950,000
Indeno(1,2,3-cd)pyrene ug/kg 4,470 22,350
Naphthalene ug/kg 5,520 27,600
Phenanthrene ug/kg NA
Pyrene ug/kg NA
Total PAH18 ug/kg
Shading Key: |Results above CUG

Results above 5 x ¢




Table 3b: Sediment VOC Analytical Results (detections shown in bold)

DMU CS-1 CS-2 FS-1 FS-1 FS-1
Location HB17-24 HB17-25 HB17-21 HB17-21 DUP HB17-22
Depth Inverval (in) 0-80 0-30 0-20 0-20 0-33
Parameters Units/Date 06/22/2017 | 06/22/2017 | 06/22/2017 | 06/22/2017 | 06/22/2017
VOCs
1,1,1,2-Tetrachloroethane mg/kg <0.072 <0.057 <0.059 <0.063 <0.027
1,1,1-Trichloroethane mg/kg <0.062 <0.049 <0.050 <0.025 <0.023
1,1,2,2-Tetrachloroethane mg/kg <0.057 <0.045 <0.046 <0.036 <0.021
1,1,2-Trichloroethane mg/kg <0.041 <0.032 <0.033 <0.049 <0.015
1,1-Dichloroethane mg/kg <0.064 <0.051 <0.052 <0.054 <0.024
1,1-Dichloroethene mg/kg <0.067 <0.053 <0.054 <0.056 <0.025
1,1-Dichloropropene mg/kg <0.028 <0.022 <0.023 <0.058 <0.011
1,2,3-Trichlorobenzene mg/kg <0.057 <0.024 <0.046 <0.049 <0.021
1,2,3-Trichloropropane mg/kg <0.057 <0.045 <0.046 <0.049 <0.021
1,2,4-Trichlorobenzene mg/kg <0.077 <0.045 <0.063 <0.067 <0.029
1,2,4-Trimethylbenzene mg/kg <0.067 <0.045 <0.054 <0.058 <0.025
1,2-Dibromo-3-chloropropane mg/kg <0.10 <0.047 <0.084 <0.089 <0.039
1,2-Dibromoethane mg/kg <0.059 <0.047 <0.048 <0.051 <0.022
1,2-Dichlorobenzene mg/kg <0.075 <0.053 <0.061 <0.065 <0.028
1,2-Dichloroethane mg/kg <0.059 <0.055 <0.048 <0.051 <0.022
1,2-Dichloropropane mg/kg <0.031 <0.055 <0.025 <0.027 <0.012
1,3,5-Trimethylbenzene mg/kg <0.057 <0.059 <0.046 <0.049 <0.021
1,3-Dichlorobenzene mg/kg <0.070 <0.061 <0.056 <0.060 <0.026
1,3-Dichloropropane mg/kg <0.077 <0.061 <0.063 <0.067 <0.029
1,4-Dichlorobenzene mg/kg <0.070 <0.081 <0.056 <0.060 <0.026
2,2-Dichloropropane mg/kg <0.046 <0.010 <0.038 <0.040 <0.017
2-Butanone mg/kg 0.25 <0.020 0.232 <0.20 <0.087
2-Chlorotoluene mg/kg <0.067 <0.032 <0.054 <0.058 <0.025
2-Hexanone mg/kg <0.28 <0.036 <0.23 <0.25 <0.11
4-Chlorotoluene mg/kg <0.067 <0.036 <0.054 <0.058 <0.025
4-Methyl-2-pentanone mg/kg <0.18 <0.043 <0.15 <0.16 <0.068
Acetone mg/kg <0.72 <0.045 <0.59 4.63 2.05
Benzene mg/kg <0.013 <0.047 <0.010 <0.011 <0.0048
Bromobenzene mg/kg <0.077 <0.053 <0.063 <0.067 <0.029
Bromochloromethane mg/kg <0.026 <0.053 <0.021 <0.022 <0.0097
Bromodichloromethane mg/kg <0.041 <0.061 <0.033 <0.036 <0.015
Bromoform mg/kg <0.046 <0.081 <0.038 <0.040 <0.017
Bromomethane mg/kg <0.10 <0.10 <0.084 <0.089 <0.039
Carbon disulfide mg/kg <0.21 <0.12 <0.17 <0.18 <0.077
Carbon tetrachloride mg/kg <0.057 <0.14 <0.046 <0.049 <0.021
Chlorobenzene mg/kg <0.059 <0.16 <0.048 <0.051 <0.022
Chloroethane mg/kg <0.15 <0.18 <0.13 <0.13 <0.058
Chloroform mg/kg <0.054 <0.22 <0.044 <0.047 <0.020
Chloromethane mg/kg <0.13 <0.57 <0.10 <0.11 <0.048
cis-1,2-Dichloroethene mg/kg <0.070 <0.055 <0.056 <0.060 <0.026
cis-1,3-Dichloropropene mg/kg <0.049 <0.038 <0.040 <0.042 <0.018
Dibromochloromethane mg/kg <0.046 <0.036 <0.038 <0.040 <0.017
Dibromomethane mg/kg <0.031 <0.024 <0.025 <0.027 <0.012
Dichlorodifluoromethane mg/kg <0.10 <0.081 <0.084 <0.089 <0.039
Diisopropyl ether mg/kg <0.077 <0.061 <0.063 <0.067 <0.029
Ethylbenzene mg/kg <0.054 <0.043 <0.044 <0.047 <0.020
Hexachlorobutadiene mg/kg <0.072 <0.057 <0.059 <0.063 <0.027
Isopropylbenzene mg/kg <0.064 <0.051 <0.052 <0.056 <0.024
m & p-Xylene mg/kg <0.070 <0.055 <0.056 <0.060 <0.026
Methyl tert-butyl ether mg/kg <0.062 <0.049 <0.050 <0.054 <0.023
Methylene chloride mg/kg <0.077 <0.061 <0.063 <0.067 <0.029
Naphthalene mg/kg 0.15 <0.059 <0.061 <0.065 0.0309
n-Butylbenzene mg/kg <0.067 <0.053 <0.054 <0.058 <0.025
n-Propylbenzene mg/kg <0.067 <0.053 <0.054 <0.058 <0.025
o-Xylene mg/kg <0.062 <0.049 <0.050 <0.054 <0.023
p-lsopropyltoluene mg/kg <0.057 <0.045 <0.046 <0.049 <0.021
sec-Butylbenzene mg/kg <0.072 <0.057 <0.059 <0.063 <0.027
Styrene mg/kg <0.075 <0.059 <0.061 <0.065 <0.028
tert-Butylbenzene mg/kg <0.064 <0.051 <0.052 <0.056 <0.024
Tetrachloroethene mg/kg <0.034 <0.026 <0.027 <0.029 <0.013
Tetrahydrofuran mg/kg 0.624 0.521 0.605 1.56 0.681
Toluene mg/kg 0.135 0.0462 0.0404 0.177 0.0513
trans-1,2-Dichloroethene mg/kg <0.026 <0.020 <0.021 <0.022 <0.0097
trans-1,3-Dichloropropene mg/kg <0.059 <0.047 <0.048 <0.051 <0.022
Trichloroethene mg/kg <0.039 <0.030 <0.031 <0.033 <0.014
Trichlorofluoromethane mg/kg <0.10 <0.081 <0.084 <0.089 <0.039
Vinyl acetate mg/kg <0.31 <0.24 <0.25 <0.27 <0.12
Vinyl chloride mg/kg <0.026 <0.020 <0.021 <0.022 <0.0097




Table 4: SPLP Analytical Results

DMU Cs-1 CS-2 FC-1 FC-3 FS-1 FS-1 FS-1 OC-16 NR 140 NR 140
Location HB17-24 HB17-25 HB17-10 HB17-11 HB17-21 HB17-21 DUP HB17-23 HB17-20 Preventive Enforcement
Depth Inverval (in) 0-80 0-30 44-86 17-51 0-20 0-20 0-30 0-16 Action Limit Standard
Parameter Units/Date| 06/22/2017 06/22/2017 06/21/2017 06/21/2017 06/22/2017 06/22/2017 06/21/2017 06/21/2017 - -
Metals

Arsenic mg/L <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 2 10
Barium mg/L <0.00070 0.016 0.015 0.014 0.032 0.028 0.025 <0.00070 400 2000

Cadmium mg/L <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 0.5 5

Chromium mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0021 <0.0010 <0.0010 10 100

Selenium mg/L <0.012 <0.012 <0.012 <0.012 <0.0015 <0.0015 <0.0015 <0.0015 10 50

Silver mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.012 <0.012 <0.012 <0.012 10 50

Lead mg/L <0.0015 <0.0015 <0.0015 0.0023 <0.0020 <0.0020 <0.0020 <0.0020 1.5 15

Mercury mg/L 0.000089( <0.000020 0.000056 0.000066 <0.000020 <0.000020 0.000046 0.000033 0.2 2

PAHs

1-Methylnaphthalene ug/L 0.31 5.8 0.067 1.8 0.086 0.063 0.57 0.054 NSE NSE
2-Methylnaphthalene ug/L 0.23 10 0.072 1.8 0.1 0.071 0.52 0.049 NSE NSE
Acenaphthene ug/L 0.077 0.66 0.077 0.54 0.071 0.069 0.029 0.089 NSE NSE
Acenaphthylene ug/L <0.0030 0.0097(<0.0030 0.027(<0.0030 <0.0030 0.0047(<0.0030 NSE NSE
Anthracene ug/L 0.02 0.02 0.021 0.15 0.022 0.022 0.012 0.02 600 300
Benzo(a)anthracene ug/L 0.011 0.0096 0.012 0.015 0.0092 0.0099 0.011 0.01 NSE NSE
Benzo(a)pyrene ug/L 0.0063|<0.0050 0.0055 0.008(<0.0050 0.0055(<0.0050 <0.0050 0.02 0.2
Benzo(b)fluoranthene ug/L 0.011{<0.0080 0.0089 0.013(<0.0080 <0.0080 <0.0080 <0.0080 0.02 0.2
Benzo(g,h,i)perylene ug/L 0.0053(<0.0050 0.0051 0.0066(<0.0050 0.0064|<0.0050 <0.0050 NSE NSE
Benzo(k)fluoranthene ug/L <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 <0.0060 NSE NSE
Chrysene ug/L 0.014 0.008 0.012 0.017 0.012 0.012 0.0093 0.0061 0.02 0.2
Dibenzo(a,h)anthracene ug/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 NSE NSE
Fluoranthene ug/L 0.087 0.091 0.094 0.22 0.11 0.1 0.079 0.064 80 400
Fluorene ug/L 0.046 0.043 0.031 0.38 0.054 0.052 0.017 0.045 80 400
Indeno(1,2,3-cd)pyrene ug/L <0.0050 <0.0050 <0.0050 0.0052(<0.0050 0.0056(<0.0050 <0.0050 NSE NSE
Naphthalene ug/L 0.11 2.7 0.098 1.3 0.047 0.074 0.36 0.11 10 100
Phenanthrene ug/L 0.12 0.14 0.15 0.86 0.16 0.17 0.11 0.13 NSE NSE
Pyrene ug/L 0.07 0.071 0.071 0.13 0.076 0.078 0.062 0.048 50 250




Table 5: TCLP Analytical Results

DMU Cs-1 Cs-2 FS-1 FS-1 TCLP
Location HB17-24 HB17-25 HB17-21 HB17-21 DUP | Standard
Depth Inverval (in) 0-80 0-30 0-20 0-20 NR 661.24
Parameter Units/Date| 06/22/2017 06/22/2017 06/22/2017 06/22/2017 (mg/L)
Metals
Arsenic|mg/L 0.056 0.024(<0.0060 0.031 5
Barium|mg/L 0.9 1 0.76 0.8 100
Cadmium|mg/L 0.0094 0.0071 0.0039 0.011 1
Chromium|mg/L 0.0061 0.0015 0.0033 0.0044 5
Selenium|mg/L 0.018 0.018 0.016 0.019 1
Silver|mg/L <0.0020 <0.0020 <0.0020 <0.0020 5
Lead|mg/L 0.26 0.14 0.13 0.21 5
Mercury[mg/L <0.000020 0.000053 0.000053|<0.000020 0.2
PAHs
1-Methylnaphthalene|ug/L 0.21 0.22 0.049 0.056 NSE
2-Methylnaphthalene|ug/L 0.29 0.25 0.029 0.07 NSE
Acenaphthene|ug/L 0.11 0.1 0.074 0.085 NSE
Acenaphthylene|ug/L <0.0030 <0.0030 <0.0030 <0.0030 NSE
Anthracene|ug/L 0.024 0.021 0.023 0.058 NSE
Benzo(a)anthracene|ug/L 0.011 0.0085 0.0098 0.0092 NSE
Benzo(a)pyrene|ug/L <0.0050 <0.0050 <0.0050 <0.0050 NSE
Benzo(b)fluoranthene|ug/L <0.0080 <0.0080 <0.0080 <0.0080 NSE
Benzo(g,h,i)perylene|ug/L <0.0050 <0.0050 <0.0050 <0.0050 NSE
Benzo(k)fluoranthene|ug/L <0.0060 <0.0060 <0.0060 <0.0060 NSE
Chrysene|ug/L 0.0066 0.005 0.0095 0.0091 NSE
Dibenzo(a,h)anthracene|ug/L <0.0050 <0.0050 <0.0050 <0.0050 NSE
Fluoranthene|ug/L 0.086 0.079 0.099 0.12 NSE
Fluorene|ug/L 0.052 0.028 0.047 0.081 NSE
Indeno(1,2,3-cd)pyrenefug/L <0.0050 <0.0050 <0.0050 <0.0050 NSE
Naphthalene|ug/L 0.34 0.24 0.037 0.042 NSE
Phenanthrene|ug/L 0.18 0.088 0.16 0.22 NSE
Pyrene|ug/L 0.065 0.064 0.076 0.089 NSE




Table 6: WDNR Recommended Changes to dredge cut elevations for dredge prims for locations sampled

LWD Depth
Difference Suggested | Magnitude |LWD Depth at
Surface | Contamination | 65% Design | Contamination vs | Recommended changes to cut Cut of Change at 65% Proposed

Location Unit Refusal | Elevation Elevation Cut Elevation| Proposed Cut depth at sample location Elevation (feet) Cutline Cutline [Notes

HB17-04 HS-1 Yes 587.92 580.95 581 0.05 None 581 0 20.1 20.1

HB17-28 HS-1 Yes 587.2 580.95 582.4 1.45 1.5 ft. deeper 580.9 -1.5 18.7 20.2 Pb 211 mg/kg at 75 inches, Hg 1 mg/kg at 63
inches, did not sample for TBT.

HB17-02 HS-3 Yes 580.84 579.92 578.9 -1.02 None 578.9 0 22.2 22.2 Did not get to target depth on core that was
sampled. Can treatability bucket HB17-02 be
tested for mercury?

HB17-01 | OC-17 No 577.21 576 576 0.00 None 576 0 25.1 25.1 Did not sample.

HB17-12 FC-14 Yes 573.76 571.2 571.2 0.00 None 571.2 0 29.9 29.9 PAH & TOC only

HB17-14 | FC-15 No 573.5 570.89 570.89 0.00 None 570.89 0 30.21 30.21 |PAH & TOC only

HB17-16 | FC-16 Yes 572.89 566.87 566.87 0.00 None 566.87 0 34.23 34.23 |PAH & TOC only

HB17-20 | OC-16 Yes 592.75 590.5 590.5 0.00 None 590.5 0 10.6 10.6 PAH & TOC only

HB17-24 Cs-1 Yes 592.73 586.06 585.66 -0.40 None 585.66 0 15.44 15.44 |Bottom not clean: Pb 302 mg/kg & Hg 1.5
mg/kg

HB17-25 CS-2 Yes 589.76 587.26 585.8 -1.46 None 585.8 0 15.3 15.3 Bottom not clean: Pb 205 mg/kg & Hg 0.86
mg/kg

HB17-03 CS-4 No 594.31 591.94 591.94 0.00 None 591.94 0 9.16 9.16 Clean bottom

HB17-09 CS-5 Yes 587.7 585.2 585.8 0.60 0.5 ft. deeper 585.3 -0.5 15.3 15.8 Bottom not clean: Pb 109 mg/kg

HB17-19 | 0OC-12 No 578.93 572.43 575.43 3.00 3 ft. deeper 572.43 -3 25.67 28.67 |Clean below 78"

HB17-07 | OC-11 Yes 586.5 583.4 583.4 0.00 None 583.4 0 17.7 17.7 Clean bottom

HB17-21 FS-1 Yes 589.5 588.97 587.9 -1.07 1.0 ft shallower to 589' 588.9 1 13.2 12.2 Bottom not clean: Pb 333 mg/kg. Red clay at
20 inches

HB17-22 FS-1 No 590.64 585.39 587.1 1.71 1.5 ft. deeper & eliminate lobe 585.6 -1.5 14 15.5 Bottom not clean: Pb 175 mg/kg

from 587 contour line

HB17-23 FS-1 Yes 590.22 587 585 -2.00 2 ft shallower to 587" 587 2 16.1 14.1 Bottom not clean: Pb 158 mg/kg. Red clay at
30 inches.

HB17-08 FS-2 Yes 589.1 585.68 586.2 0.52 0.5 ft. deeper 585.7 -0.5 14.9 15.4 Bottom not clean: Pb 243 mg/kg

HB17-35 0C-8 Yes 584.28 582.86 581.5 -1.36 1.0 ft shallower to 582.5' 582.5 1 19.6 18.6 Bottom not clean: Pb 297 mg/kg, red clay at
bottom of tube

HB17-18 0C-7 Yes 581.51 581.51 580.4 -1.11 Why dredge this location? 1.1 581.5 1.1 20.7 19.6 Clean - full profile

ft. shallower

HB17-11 FC-3 Yes 575.01 570.76 570.4 -0.36 None 570.4 0 30.7 30.7 Bottom not clean: Pb 91 mg/kg

HB17-06 FC-2 Yes 574.47 569.47 570.5 1.03 1.0 ft. deeper to 569.5' 569.5 -1 30.6 31.6 Bottom not clean: Pb 97 mg/kg. Red clay at
60 inches.

HB17-10 FC-1 Yes 574.47 570.03 569.9 -0.13 None 569.9 0 31.2 31.2 Bottom not clean: Pb 175 mg/kg

HB17-17 0C-3 No 584.49 583.16 580.95 -2.21 2.0 ft. shallower to 582.95. 582.95 2 20.15 18.15 |Bottom not clean: Pb 175 mg/kg. Red clay at

Straighten cut lines? 16 inches

HB17-30 FP-2 Yes 589.45 587.62 584.4 -3.22 None 584.4 0 16.7 16.7 Bottom not clean: Pb 114 mg/kg - Core tube
tipped

HB17-26 FP-2 No 585.16 582.16 584.95 2.79 2.74 ft deeper to 582.2 582.21 -2.74 16.15 18.89 |Clean below 36 inches

HB17-05 FP-2 No 585.76 581.59 581.3 -0.29 None 581.3 0 19.8 19.8 No sample

HB17-31 FP-2 No 586.77 584.44 584.5 0.06 None 584.5 0 16.6 16.6 Clean below 28 inches
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PHOTOS




Howards Bay 2017 Sediment Sampling— Select Photos taken by Joe Graham (Cannon Powershot A710)

Ponar grab sample for treatability testing at HB17-01

Sediment sample for treatability testing—Typical



Howards Bay 2017 Sediment Sampling—Select Photos taken by Joe Graham (Cannon Powershot A710)

Core taken with Vibracore —Typical

Extraction of core HB17-17 into pan. (Photo 1 of 3): Top to right. Note plug of dense red clay from core bottom (left)



Howards Bay 2017 Sediment Sampling—Select Photos taken by Joe Graham (Cannon Powershot A710)

Extraction of core HB17-17 into pan. (Photo 2 of 3): Red clay plug split lengthwise.

Extraction of core HB17-17 into pan. (Photo 3 of 3): Close-up of red clay plug split lengthwise.



Howards Bay 2017 Sediment Sampling—Select Photos taken by Joe Graham (Cannon Powershot A710)

Soft silty clay over dense fine sand - Typical

Extraction of core HB17-21, note red clay plug from bottom of core.



Howards Bay 2017 Sediment Sampling—Select Photos taken by Joe Graham (Cannon Powershot A710)

Warehouse for sale in Hughitt Slip—cracks in bricks & motor were evident from top to bottom at right corner.

End of warehouse and possible old intake structure in Hughitt Slip



MAP, CORE LOG, AND PHOTOGRAPHS REFERENCED IN OTHER OBSERVATIONS SECTION




Map showing locations of sediment cores HB17-07 and HB13-25



Photographs: Location HB17-07 (page 1 of 2)

Typical Core at HB17-07: Cores at this location were collected off right side of the boat using boom arm of crane. Photo-
graphed by J. Graham 06/20/2017 with Cannon Power Shot A710.

SAND

Core 1 of 5 at HB17-07 for USACE treatability sample: Top is to right. The lighter brown material is sand. Yellow bracket and
text superimposed. Photographed by J. Graham 06/20/2017 with Cannon Power Shot A710.



Photographs: Location HB17-07 (page 2 of 2)

Contents of Core 1 of 5 at HB17-07 for USACE treatability sample; bucket contains sand from top of core , pan at right has 12
inches of brown silty clay from bottom of the core tube. Photographed by J. Graham 06/20/2017 with Cannon Power Shot
A710.



SAMPLE COLLECTION FIELD LOG

Project Title: Fraser Shipyards Sampling Date: 09122013
Project #: Cl001796.0001 Sample Matrix: Sediment
Field Personnel: P Viana, J Mayo, S Inman, E Endsley Sampling Method: Vibracore
Weather: Clear skies, 70's Logged by: JM, PV
Sample ID: HB13-25 Latitude: Longitude:
Water Depth | Penetration Depth| Recovery Depth CT Length
Sample Location ID Time (ft) (ft) (ft) (ft)
HB13-25 1501 17'4" 5'6" 57" 7'6"
Depth (inches) Description PID

0-36

36-47

47-48

48-57

silt with little sand, grey brown, poorly sorted, medium plasticity, very soft,

wet

clay, trace sand, organics, brown, poorly sorted, high plasticity, soft, wet

organics with clay, brown, poorly sorted, high plasticity, soft, wet

clay, trace sand, organics, brown, poorly sorted, high plasticity, soft, wet

Additional Notes:

Top depth interval:

Bottom depth interval:
Sample IDs for analysis:

Sample IDs on hold:

Constituents Sampled:

Photos:
Comments:

86% recovery

lofl

07/18/2017



Photographs of Core HB13-25 (Page 1 of 4)

Full profile—no flash. Top is to left. Top is grey brown silt. See core log for full description. Photo by ARCADIS 09/12/2013.

Full profile—with flash. Top is to left. Top is grey brown silt. See core log for full description. Photo by ARCADIS 09/12/2013.



Photographs of Core HB13-25 (Page 2 of 4)

Core HB13-25: 0 to 12 inch depth interval. Grey Brown Silt. See core log for full description. Photo by ARCADIS 09/12/2013

Core HB13-25: 12 to 24 inch depth interval. Grey brown silt. See core log for full description. Photo by ARCADIS 09/12/2013.



Photographs of Core HB13-25 (Page 2 of 4)

Core HB13-25: 24 to 36 inch depth interval. Grey Brown Silt. See core log for full description. Photo by ARCADIS 09/12/2013

Core HB13-25: 36 to 48 inch depth interval. Brown clay with organics. See core log for full description. Photo by ARCADIS



Photographs of Core HB13-25 (Page 2 of 4)

Core HB13-25: 48 to 57 inch depth interval. Brown clay. See core log for full description. Photo by ARCADIS 09/12/2013



LABORATORY REPORTS (Not included with all copies)
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Design modifications for placement of
Howards Bay environmental dredging
material at the Wisconsin Point Landfill




Date: May 1, 2018
To: Howards Bay Design Team c/o Steve Rumple and Eric Malburg (USACE Detroit District)

From: Joe Graham (WDNR), Darienne McNamara (City of Superior), and Bill Murray (EPA
GLNPO)

Subject: Design modifications for placement of Howards Bay environmental dredging material
at the Wisconsin Point Landfill

The purpose of this memo is to inform the Howards Bay design team of a change that will affect
final design elements related to the placement of cleanup dredge material at the Wisconsin
Point Landfill. Changes are necessary based on the December 7, 2017, Howard’s Bay Sediment
Dewatering Treatability Study Report by ARCADIS. Recommendations for changes given below.

Increase cover thickness due to high pH of amended material:

Treatability testing by ARCADIS indicates that dredged material amended with Portland cement
has a pH of more than 12 standard units (s.u.). A second sample of this same amended material
was also analyzed at the UW Soil & Forage Analysis Lab and had a pH of 10.4 s.u. (Attachment
1). The Wisconsin Point landfill site needs to be revegetated following placement of material.

It may be difficult to achieve and maintain vegetative cover in soil with pH levels in this range.
The target pH is 5.0 to 7.0 s.u. Previous recommendations to consider eliminating the imported
topsoil layer as a cost savings measure are withdrawn. The current design calls for a 6-inch
layer of topsoil, and this should be retained. Due to the high pH levels of the amended
material, we recommend an additional 6 inches of rooting zone material be placed below the 6
inches of topsoil, for a total cover thickness of 12-inches, to ensure adequate rooting depth for
the preferred seed mix for this site. Due to local scarcity of affordable topsoil sources, we
recommended evaluating the difference in costs between commercially sourced topsoil and
fine-grained dredged material from Erie Pier for rooting zone material (i.e., half the cover
thickness).

Erie Pier as Potential Source for Bottom Half of Cover Thickness:

Fines from Erie Pier that meet the site-specific placement criteria for the Wisconsin Point
landfill (April 19, 2017, DNR Memo) are suitable for use in the rooting zone of the cover. Based
on a review of USACE testing in 2007, 2010, and 2013 the levels of PAHs, lead, mercury and
thallium in Erie Pier fines are below the site-specific placement criteria, and detections of
compounds without site-specific criteria are below residential direct contact levels (Attachment
2). Further evaluation of dioxin (2,3,7,8, TCDD TEQ) was completed for 2007, 2010, and 2013
data sets. The residential and industrial direct contact levels for 2,3,7,8 TCDD are 4.82 ng/kg



and 21.8 ng/kg, respectively. While the average TCDD-TEQ for the 2007 samples of 5.3 ng/kg
slightly exceeds the residential level, the average TCDD-TEQ for 2010 and 2013 are 3.3 and 4.1
ng/kg, respectively (Attachment 3). The overall average TCDD-TEQ for 2007, 2010, and 2013
Erie Pier samples is 4.18 ng/kg, which is also below the residential direct contact level. Based
on a review of available chemical data, the fine material at Erie Pier is suitable for use in the
cover at the Wisconsin Point Landfill.

Recommendation:

Increase the thickness of the cover material to be placed over the amended dredged material
due to elevated pH levels. Modify the design, as necessary, to require an additional 6 inches of
rooting zone material placed immediately below the upper 6 inches of topsoil (total soil cover
of 12 inches). Evaluate the difference in cost between obtaining 100% commercially sourced
topsoil versus the cost of obtaining one-half of the material (lower 6-inch rooting zone) from
Erie Pier. Fine material from Erie Pier should be placed below any imported topsoil. Based on
estimates for another current City project, the hauling costs from Erie Pier to the Moccasin
Mike landfill are about S 7 per cubic yard. Additional costs for loading trucks at Erie Pier would
also be incurred. USACE (or its contractor) to produce a cost comparison for consideration by
the project partners. The project partners, i.e., EPA, DNR, City, and Fraser, will utilize cost
estimates provided by USACE and its contractor for a decision on the use of material from Erie
Pier at the Wisconsin Point landfill.



Attachment 1

Soil Test Report — UW Soil & Forage Analysis Lab, 12/27/2017



S Pz SOIL TEST REPORT Uriversiy of Wisconsin Extonsion

Soil & Forage AnalyS|S Lab University of Wisconsin-Madison
2611 Yellowstone Dr Department of Soil Science
Marshfield, W1 54449 Results also available on-line at http://not available
phone: (715) 387-2523 lab number: 7050 access code: c46qf

[LAB #: 7050 \ This Report is for:

County Account No. W1 Department of Natural Resources - Howards Bay Dredging Project

Douglas 557700 810 West Maple St
Date Received  Date Processed Spooner, WI 54801

12/11/2017 12/27/2017

sl A Plow Depth Irfigated NUTRIENT RECOMMENDATIONS

Spe ores Fow ?'p roae f ; Crop Nutrient Need Fertilzer Credit Nutrients to Apply
0% 0 7 No Cropping Sequence Yield Goal N P205 K20 |LegumeN|ManureN P205 K20 N P205 K20
Soil Name Tiled per acre Ibs/a — lbs/a — Ibs/a Ibs/a
unknown ** No |CRP, grass n/a 0 40 0 0 0 0 0 0 40 0

loamy soil (no crop) n/a
Field Name

Amended Sediments 10 |(N° CroP) n/a

(no crop) n/a

Previous Cro . . .

no crop : There is no lime recommendation.

ADDITIONAL INFORMATION
** No soil information was provided, therefore generic, less precise nutrient application quidelines are being given. In the future, please submit samples with county
and soil map unit or soil series name to obtain the nutrient application guidelines that are more appropriate for your soil.

Recommended rates are the total amount of nutrients to apply (N-P-K), including starter fertilizer.

For CRP crops in the seeding year only, apply some nitrogen (15-30 Ib N/a). See table 6.3 in publication A2809 for specific rates.
N.R.=Not required for calculation of lime requirement when soil pH is 6.6 or higher.

\ SOIL TEST INTERPRETATION FOR CROPPING SEQUENCE

Very Low Low Optimum High Very High Excessive
Phosphorus PPPPPPPP
Potassium KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
Rotation pH ) 9,9.0,0,9.9.0.9.9.9,9.9.:9,0.9.9.9.9.9.9,0.9.9.09.9.0.0.9.9.¢ 9.9.9.90.9.9.99.9990.9909999.00099099909909.999.99009099009900.9$09909.900.004
LABORATORY ANALYSIS

Sample Soil o.M Phosphorus Potassium 60-69 Lime Calcium Magnesium Est. CEC Boron Manganese Zinc Sulfate-Sulfur Texture Sample Buffer

Identification pH % ppm ppm Req (T/a) ppm ppm (cmol/kg) ppm ppm ppm ppm Code Density pH
1 10.4 5.0 5 189 0 2 0.64 N.R.
Adjusted 10.4 5.0 5 189

Averages

Recommendations based on UW Extension publication 'Nutrient Application Rate Guidelines for Field, Vegetable, and Fruit Crops in Wisconsin' (A2809). Farmer's Copy



pH Test on amended Howards Bay dredged material by Wisconsin DNR
April 24, 2018, 11:30 AM

Joe Graham and Craig Roesler tested the pH of amended dredged material from Howards Bay. The
material was amended with Portland cement during bench testing by ARCADIS in November 2017 and
shipped to DNR in a plastic bucket labeled “Prep 4 Mix-2, Howard’s Bay, 11/8/17.” The bucket was
stored indoors and kept above freezing prior to testing.

Test procedure (1:1 Soil to water):

Calibrate pH meter (Oakton pH5 Acorn Series) using pH 7 and 10 buffer solutions
Weigh 10 grams of soil into 60 ml poly bottle

Add 10 milliliters of distilled water to the soil in the bottle, stir, and wait 10 minutes
Place glass electrode and record pH after reading stabilizes

Result:

Soil water mixture pH is 11.47 s.u.

Photos:

Test Apparatus Reading of pH meter



Attachment 2

Placement Criteria and Erie Pier Analytical Test Results Summary



Table 1 (April 18, 2017 Revision): Recommended Wisconsin Point Landfill Placement Criteria in mg/kg

EPA Calculator
Site-Specific

Screening Level NI DC IND DC Dataset Criteria Placement
Chemical CAS Number (90 days —4hrs.) Basis (March 2017) (March 2017) Max Basis Criteria

Lead and Compounds 7439-92-1 400 nc 400 800 2,700 NI DC 400
Mercury (elemental) 7439-97-6 3.13 Ssat 3.13 3.13 9 NI DC 3.13
Acenaphthene 83-32-9 13,900 nc 3,590 45,200 1.9 NI DC 3,590
Acenaphthylene 208-96-8 -- -- -- -- 0.36 -- --
Anthracene 120-12-7 69,700 nc 17,900 100,000 3.3 NI DC 17,900
Benz[a]anthracene 56-55-3 4.44 ca 1.14 20.8 6.3 Site-Specific 4.44
Benzo(j)fluoranthene 205-82-3 1.65 ca 0.424 1.76 Site-Specific 1.65
Benzo[a]pyrene 50-32-8 0.447 ca 0.115 2.11 53 Site-Specific 0.447
Benzo[b]fluoranthene 205-99-2 4.47 ca 1.15 21.1 7.8 Site-Specific 4.47
Benzo[g,h,i]perylene 191-24-2 -- -- -- -- 2.7 -- --
Benzolk]fluoranthene 207-08-9 447 ca 115 211 2.8 NI DC 115
Chrysene 218-01-9 447 ca 115 2,110 6.7 NI DC 115
Dibenz[a,h]anthracene 53-70-3 0.447 ca 0.115 2.11 0.64 Site-Specific 0.447
Fluoranthene 206-44-0 9,300 nc 2,390 30,100 9.1 NI DC 2,390
Fluorene 86-73-7 9,300 nc 2,390 30,100 2 NI DC 2,390
Indeno[1,2,3-cd]pyrene 193-39-5 4.47 ca 1.15 21.1 25 Site-Specific 4.47
Methylnaphthalene, 1- 90-12-0 68.3 ca 17.6 72.7 0.42 NI DC 17.6
Methylnaphthalene, 2- 91-57-6 930 nc 239 3,010 1.2 NI DC 239
Naphthalene 91-20-3 47.6 ca* 5.52 24.1 4.3 NI DC 5.52
Perylene 198-55-0 -- -- -- -- 0.66 -- --
Phenanthrene 85-01-8 - -- - - 9.8 - --
Pyrene 129-00-0 6,970 nc 1,790 22,600 9 NI DC 1,790
Thallium (Soluble Salts) 7440-28-0 3.04 nc 0.782 10.2 5.9 Site-Specific 3.04
Tributyltin Compounds NA 73.7 nc -- -- 13 Site-Specific 73.7

All values in milligrams per kilogram (mg/Kg)
-- = Value not available

Dataset Max = maximum value of that compound contained in comprehensive project sampling database
Abbreviations for Basis as follows: non-carcinogen (nc), carcinogen (ca), soil saturation level (Ssat), ceiling level (max)
NI DC = non-industrial direct contact RCL from DNR web calculator spreadsheet (350 days — 24 hrs.)
IND DC = industrial direct contact from DNR web calculator spreadsheet (250 days — 8 hrs.)
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Table 3 - Sample Results
Erie Pier Combined Disposal Facility

May 2007
Analysis Parameter Units DS070 | DS070 | DS070 | DS070 | DS070 | DSO070 | DS070 | DS070
1 2 3 4 5 6 7 8
ASTM D 854-91 Specific Gravity - 2.9 2.5 2.5 2.8 2.7 3 2.7 2.8
ASTM D-2974-87 Moisture, Percent % 23 21 19 18 21 23 24 23
ASTM E 112 Grain Sizes see attatched i i i i i i i i i
custom report.
EPA 300.0 Nitrate Nitrogen mg/kg 5.7 5.8 5.4 4.5 8.6 7.4 9.5 5.8
EPA 300.0 Nitrite Nitrogen mg/kg | <0.32 <0.31 <0.31 <0.30 <0.31 <0.32 <0.33 <0.32
EPA 350.1 Ammonia Nitrogen mg/kg 5 7.6 5.5 1.3 3.1 7.4 <13 15
EPA 351.2 Total Kjeldahl Nitrogen mg/kg 2200 2300 1800 1600 1500 2500 2100 1200
glrg(;lfarbon by Walkley |+ 3tal Organic Carbon mg/kg | 20000 | 17000 | 17000 | 25000 | 15000 | 20000 | 23000 | 15000
Boron mg/kg 6.4 5.3 4.8 3.6 4.3 6.9 5 5.1
SW846 6010B Phosphorus, Total (as P) mg/kg 620 500 500 530 530 600 740 700
Strontium mg/kg 21 19 17 17 15 24 21 20
Antimony mg/kg 0.32 0.3 0.26 0.21 0.41 0.29 0.43 0.29
Arsenic mg/kg 3.2 2.5 2.5 2.1 2 3 3.2 2.8
Barium mg/kg 86 76 64 51 50 71 81 71
Beryllium mg/kg 0.45 0.37 0.38 0.32 0.29 0.4 0.42 0.38
Cadmium mg/kg 0.39 0.28 0.25 0.23 0.2 0.32 0.37 0.35
Chromium mg/kg 27 22 20 16 17 25 26 23
Copper mg/kg 25 20 18 15 14 19 23 19
Lead mg/kg 20 38 15 14 11 17 21 19
SW846 6020 Manganese mg/kg 540 440 430 380 390 490 550 490
Molybdenum mg/kg 0.25 0.18 0.19 0.19 0.16 0.2 0.25 0.26
Nickel mg/kg 22 18 17 15 15 19 21 19
Selenium mg/kg 0.37 0.25 0.32 0.27 0.31 0.29 0.39 0.31
Silver mg/kg 0.33 0.24 0.19 0.21 0.15 0.23 0.33 0.27
Thallium mg/kg 0.15 0.12 0.12 0.11 0.11 0.14 0.16 0.16
Vanadium mg/kg 32 28 27 22 24 32 30 28
Zinc mg/kg 89 83 65 56 53 81 88 84




Table 3 - Sample Results
Erie Pier Combined Disposal Facility

May 2007
Analysis Parameter Units DS070 | DS070 | DS070 | DS070 | DSO70 | DSO70 | DSO70 | DSO70
1 2 3 4 5 6 7 8

SW846 7471 Mercury mg/kg 0.15 0.15 0.07 0.11 0.061 0.1 0.2 0.13
4,4-DDD ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
4,4'-DDE ug/kg <43 <4.2 <41 <4.1 <4.2 <43 <4.4 <43
4,4-DDT ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Aldrin ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Dieldrin ug/kg <43 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Endosulfan | ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Endosulfan Il ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Endosulfan sulfate ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Endrin ug/kg <43 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Endrin aldehyde ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3

SW846 8081A Endrin ketone ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Heptachlor ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Heptachlor epoxide ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Methoxychlor ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Toxaphene ug/kg <220 <210 <210 <200 <210 <220 <220 <220
alpha-BHC ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
alpha-Chlordane ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
beta-BHC ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
delta-BHC ug/kg <43 <6.3 <4.1 <4.1 <4.2 <4.3 <7.9 <4.3
gamma-BHC (Lindane) ug/kg <43 <4.2 <41 <41 <4.2 <43 <4.4 <43
gamma-Chlordane ug/kg <4.3 <4.2 <4.1 <4.1 <4.2 <4.3 <4.4 <4.3
Aroclor 1221 mg/kg | <0.043 | <0.042 | <0.041 | <0.040 | <0.042 | <0.043 | <0.043 | <0.043
Aroclor-1016 mg/kg | <0.043 | <0.042 | <0041 | <0.040 | <0.042 | <0.043 | <0.043 | <0.043
Aroclor-1232 mg/kg | <0.043 | <0.042 | <0.041 | <0.040 | <0.042 | <0.043 | <0.043 | <0.043

SW846 8082 Aroclor-1242 mg/kg | <0.043 | <0.042 | <0.041 | <0040 | <0.042 | <0.043 | <0.043 | <0.043
Aroclor-1248 mg/kg | <0.043 | <0.042 | <0.041 | <0.040 | <0.042 | <0.043 | <0.043 | <0.043
Aroclor-1254 mg/kg | <0.043 | <0.042 | <0041 | <0.040 | <0.042 | <0.043 | <0.043 | <0.043
Aroclor-1260 mg/kg | <0.043 | <0.042 | <0.041 | <0.040 | <0.042 | <0.043 | <0.043 | <0.043




Table 3 - Sample Results

Erie Pier Combined Disposal Facility

May 2007
Analysis Parameter Units DS070 | DS070 | DS070 | DS070 | DS070 | DS070 | DS070 | DSO70
1 2 3 4 5 6 7 8
1-Methylnaphthalene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
2-Methylnaphthalene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
Acenaphthene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
Acenaphthylene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
Anthracene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
Benzo(a)anthracene mg/kg | <0.043 0.067 0.046 0.045 | <0.042 0.072 0.097 | <0.043
Benzo(a)pyrene mg/kg 0.044 0.07 0.048 0.047 0.048 0.081 0.11 <0.043
Benzo(b)fluoranthene mg/kg | 0.063 0.095 0.069 0.063 0.066 0.11 0.13 0.053
Benzo(g,h,i)perylene mg/kg | <0.043 | <0.042 | <0.041 | <0.040 | <0.042 | <0.043 0.06 <0.043
SW846 8270C
Benzo(Kk)fluoranthene mg/kg | <0.043 | <0.042 | <0.041 | <0.040 | <0.042 | 0.047 0.063 | <0.043
Chrysene mg/kg | 0.043 | 0.066 | 0.047 [ 0.043 | 0.045 | 0.073 0.11 | <0.043
Dibenzo(a,h)anthracene mg/kg | <0043 | <0.042 | <0.041 | <0040 | <0.042 | <0.043 | <0.043 | <0.043
Fluoranthene mg/kg | 0.068 0.14 0.09 0.076 | 0.072 0.12 0.2 0.065
Fluorene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
Indeno(1,2,3-cd)pyrene mg/kg | <0043 | <0.042 | <0.041 | <0.040 | <0.042 | <0.043 0.065 <0.043
Naphthalene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
Phenanthrene mg/kg | <0.043 0.093 0.047 0.051 | <0.042 0.06 0.15 <0.043
Pyrene mg/kg | <0.21 <0.21 <0.20 <0.20 <0.21 <0.21 <0.22 <0.21
SW846 9012A Cyanide, Total mg/kg 0.21 0.21 0.27 0.21 0.15 0.2 0.22 0.17
SDYLIS% 9066 (w- Manual Phenolics, Total Recoverable mg/kg | <0.37 0.28 <0.32 <0.32 0.27 0.67 0.34 0.34
SW846 9071A Oil & Grease mg/kg <330 <320 <310 <310 <320 <330 <330 <330




Table 4 - Sample Results, Dioxin
Erie Pier Combined Disposal Facility

May 2007
SR Result" (pg/g), Qualifier

DS0701 | DS0702 | DS0703 | DS0704 | DS0705 | DS0706 | DS0707 | DS0708
1,2,3,4,6,7,8-HpCDD 27 250 68 13 39 18 28 23
1,2,3,4,6,7,8-HpCDF 42 94 110 18 51 26 63 51 M
1,2,3,4,7,8,9-HpCDF 050QJ 1.0J 1.5 039QJ ] 079QJ | 051QJ 0.79J 0.60J
1,2,3,4,7,8-HxCDD 030Q1J 2.2 0.67J 016 QJ 0.49J <6.4 <6.6 0.33J
1,2,3,4,7,8-HxCDF 0.74J 19Q1J 19J 029QJ]1094QJ|033QJ 1.0J 0.64J
1,2,3,6,7,8-HxCDD 18QJ 22 473 1.0QJ 25 1.2Q1J 21QJ 1.8J
1,2,3,6,7,8-HxCDF 1.0J 16J 25QJ | 056QJ 147 053Q1J 1.2J 0.89J
1,2,3,7,8,9-HxCDD 1.0J 16 2.6 0.55J 1.3QJ | 073QJ | 1.2QJ 1.0J
1,2,3,7,8,9-HXCDF <7.2 <6.4 <6.5 <6.2 <6.3 <6.4 <6.6 <6.4
1,2,3,7,8-PeCDD 0.29J 2.2 0.80J |[026QJ 0.40J <6.4 <6.6 0.20Q1J
1,2,3,7,8-PeCDF <7.2 022QJ | 022QJ <6.2 0.20Q1J <6.4 <6.6 <6.4
2,3,4,6,7,8-HxCDF 0.24J 062QJ]058QJ|026Q1J 0.43J 027QJ |1 049QJ | 033QJ
2,3,4,7,8-PeCDF <72 05101 0.63J <6.2 034Q1J <6.4 03501 0.22J
2,3,7,8-TCDD <14 0.57J | 035Q1J <1.2 <13 <13 <13 <13
2,3,7,8-TCDF 1.1QJ | 1.0QJ | 180Q |061QJ| 12QJ |061QJ|065QJ| 1.0QJ
OCDD 270 B 1200 B 740 B 130 B 420 B 170 B 270B 200B M
OCDF 21B 36 B 51B 8.6BJ 27 B 13B 28 B 21 B
Total HpCDD 56 430 150 30 84 38 58 54
Total HpCDF 78 Q 180 Q 200 34 Q 100 Q 48 Q 110 Q 0Q
Total HXCDD 14JQ | 150Q 38Q | 81JQ | 200 | 84QJ 15Q 14JQ
Total HXCDF 24Q 58 Q 66 Q 15Q 35Q 16 Q 320Q 26 Q
Total PeCDD 30QJ | 286QJ | 11QJ | 18QJ | 45QJ | 15QJ | 30QJ | 31QJ
Total PeCDF 85JQ | 19JQ | 21JQ | 72JQ | 12JQ | 55QJ3 | 17JQ | 9230
Total TCDD 078JQ | 880Q 83Q |[017QJ| 29J0Q <13 26JQ | 1.8J0Q
Total TCDF 8.2Q 19Q 19Q 8.2Q 13Q 55Q 22Q 8.7Q
Percent Moisture 31 22.1 22.6 19.2 20.6 22.3 23.7 21.9

1 Results reporting limits adjusted for dry weight.
< Analyte was not detected above minimum level (ML). The numerical value represents the ML, which is "the lowest
level at which the analytical system must give a reliable signal and an acceptable calibration point."

B Method blank contamination. Associated method blank contains the target analyte at a reportable level.

J Estimated result.

M Matrix spike recovery outside limits.
Q Estimated maximum possible concentration (EMPC).
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U.S. Army Corps of Engineers, Detroit District
Contract No.: W911XK-09-D-0014 Task Order # 0029

Sediment Sampling and Analysis — Erie Pier CDF, Duluth, Minnesota.
FNG Project # 10659-0029

APPENDIX B

November 2010
Table - 1 :Sediment Chemical Analytical Results Summary Table
Sample ID EP-4-10 EP-5-10 EP-6-10 EP-7-10 EP-8-10 EP-11-10 EP-12-10 EP-13-10 EP-14-10 EP-15-10
Lab ID T10J341-10 | T10J341-09 | T10J341-08 | T10J341-07 | T10J341-06 T10J341-01 T10J341-02 | T10J341-03 | T10J341-05 T10J341-04
Parameter
Date Collected 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010
Core Thickness (ft)
Physical Kit ‘;;‘;'ﬁ":("s Units
% Solids ASTM D2974-87 % by Wt. 72 77 73 78 73 80 84 75 82 82
Specific Gravity SM2710F 2.6 2.8 2.6 2.6 2.6 2.6 2.5 2.6 2.7 2.7
In-Place Density USACE, In-Place Densit; g/mL 2 1.8 1.7 1.6 1.9 1.8 2 1.7 21 2.0
Nutrient Kit
Ammonia as N E350.1 mg/kg dry 28 1.6 25 <1.0 9.8 1.8 3.8 1.4 <1.0 3.8
Total Kjeldahl Nitrogen E351.2 mg/kg dry 710 1,100 280 1,000 850 790 510 820 850 420
Phosphorus EPA 601B mg/kg dry 480 480 94 400 450 440 330 440 410 320
Organic Kit
Cyanide (total) EPA 9012B mg/kg dry <0.42 <0.39 <0.41 <0.36 <0.38 <0.39 <0.39 <0.31 <0.30 <0.31
Oil & Grease (HEM) EPA 9071B mg/kg dry <420 <420 <420 <420 <420 <420 <420 <420 <420 <420
Chemical Oxygen Demand PLUMB mg/kg dry 70,000 4,200 69,000 59,000 70,000 32,000 6,600 82,000 37,000 3,500
Volatile Solids PLUMB % by Wt. 8.7 4.7 7.6 9.9 7.2 6.2 6 5.6 5.8 3.4
Total Organic Carbon WALKLEY BLACK mg/kg dry 22,000 17,000 20,000 20000 20,000 13,000 36,000 18,000 15,000 9,800

Page 1 of 4




U.S. Army Corps of Engineers, Detroit District FUTLRENET G
Contract No.: W911XK-09-D-0014 Task Order # 0029 IS, < RN
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November 2010
Table - 1 :Sediment Chemical Analytical Results Summary Table
Sample ID EP-4-10 EP-5-10 EP-6-10 EP-7-10 EP-8-10 EP-11-10 EP-12-10 EP-13-10 EP-14-10 EP-15-10
Lab ID T10J341-10 | T10J341-09 | T10J341-08 | T10J341-07 | T10J341-06 | T10J341-01 T10J341-02 | T10J341-03 | T10J341-05 T10J341-04
Parameter
Date Collected 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010
Core Thickness (ft)

PCBs ‘;;‘;2’:: Units

Aroclor-1016 SwW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
Aroclor-1221 SwW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
Aroclor-1232 SW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
Aroclor-1242 SW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
Aroclor-1248 SW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
Aroclor-1254 SW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
Aroclor-1260 SW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
Total PCBs SW8082 ug/kg dry <92 <86 <91 <86 <91 <83 <79 <90 <82 <82
PNAs s Units

Acenaphthene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Acenaphthylene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Anthracene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Benzo (a) anthracene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Benzo (a) pyrene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Benzo (b) fluoranthene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Benzo (g,h,i) perylene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Benzo (k) fluoranthene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Chrysene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Dibenz (a,h) anthracene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Fluoranthene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Fluorene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Indeno (1,2,3-cd) pyrene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
2-Methylnaphthalene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Naphthalene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Phenanthrene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Pyrene EPA 8270C ug/kg dry <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
Phenolics ‘;:;2’:: Units

4,4-DDD EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
4,4'-DDE EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
4,4'-DDT EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
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Table - 1 :Sediment Chemical Analytical Results Summary Table
Sample ID EP-4-10 EP-5-10 EP-6-10 EP-7-10 EP-8-10 EP-11-10 EP-12-10 EP-13-10 EP-14-10 EP-15-10
Lab ID T10J341-10 | T10J341-09 | T10J341-08 | T10J341-07 | T10J341-06 | T10J341-01 | T10J341-02 | T10J341-03 | T10J341-05 T10J341-04
Parameter
Date Collected 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010
Core Thickness (ft)

alpha-BHC EPA 8081A ug/kg dry <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
alpha-Chlordane EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
beta-BHC EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
delta-BHC EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Dieldrin EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Endosulfan | EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Endosulfan Il EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Endosulfan Sulfate EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Endrin EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Endrin Aldehyde EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Endrin Ketone EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
gamma-Chlordane EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
gamma-BHC(Lindane) EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Heptachlor EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Heptachlor Epoxide EPA 8081A ug/kg dry <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Methoxychlor EPA 8081A ug/kg dry <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Toxaphene EPA 8081A ug/kg dry <170 <170 <170 <170 <170 <170 <170 <170 <170 <170
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U.S. Army Corps of Engineers, Detroit District FUTLIRENET GE P
Contract No.: W911XK-09-D-0014 Task Order # 0029 e R T R e
Sediment Sampling and Analysis — Erie Pier CDF, Duluth, Minnesota.

FNG Project # 10659-0029 APPENDIX B
November 2010

Table - 1 :Sediment Chemical Analytical Results Summary Table

Sample ID EP-4-10 EP-5-10 EP-6-10 EP-7-10 EP-8-10 EP-11-10 EP-12-10 EP-13-10 EP-14-10 EP-15-10
Lab ID T10J341-10 | T10J341-09 | T10J341-08 | T10J341-07 | T10J341-06 | T10J341-01 T10J341-02 | T10J341-03 | T10J341-05 T10J341-04

Parameter

Date Collected 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010

Core Thickness (ft)

Metals Kit ‘;;‘;'ﬁ":("s Units
Arsenic SW6020A mg/kg dry 2.7 1.9 2.7 2.3 2.6 1.9 1.9 2.2 2.2 1.8
Barium SW6020A mg/kg dry 73 45 65 53 62 42 34 47 63 38
Cadmium SW6020A mg/kg dry 0.26 <0.20 0.22 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Chromium SW6020A mg/kg dry 22 15 20 16 19 14 13 16 19 12
Copper SW6020A mg/kg dry 17 12 16 13 16 10 12 12 14 10
Iron SW6020A mg/kg dry 16,000 11,000 15,000 13,000 15,000 11,000 10,000 13,000 14,000 10,000
Lead SW6020A mg/kg dry 19 8.5 18 13 17 8.6 28 13 13 8.7
Manganese SW6020A mg/kg dry 460 320 450 350 450 310 220 330 390 220
Mercury SW7471A mg/kg dry 0.13 0.05 0.11 0.083 0.11 0.059 0.061 0.091 0.069 0.065
Nickel SW6020A mg/kg dry 16 13 16 13 15 12 1 12 15 1
Selenium SW6020A mg/kg dry <0.37 <0.37 <0.38 <0.40 <0.39 <0.38 <0.38 <0.38 <0.36 <0.38
Silver SW6020A mg/kg dry 0.24 0.15 0.2 0.21 0.14 0.11 <0.10 0.13 0.16 0.13
Zinc SW6020A mg/kg dry 81 42 70 50 72 39 39 61 56 36

Bold - Analysis is above detection limit.

Italized - Analysis result is estimated
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U.S. Army Corps of Engineers, Detroit District
Contract No.: W911XK-09-D-0014 Task Order # 0029
Sediment Analysis — Erie Pier CDF, Duluth, Minnesota

FNG Project # 10659-0029
December 2010
Table - 2: Sediment Dioxin Analytical Results Summary Table
Sample ID EP 4-10 EP 5-10 EP 6-10 EP 8-10 EP 11-10 EP 11-10-MS EP 11-10-MSD EP 12-10 EP 13-10 EP 14-10 EP 15-10
Laboratory ID GOJ%(;(;SZO GOJ%(;%SZO GOJ%(;(_),SZO GOJ%(;%SZO GOJ%?)?SZO GOJ%((S)?SZO GOJ%((S)?SZO GOJ%(;(;SZO GOJ%(;%SZO GOJ%((S)(;SZO GOJ2o((i)3520
Parameter Sample Date 10/22/2010 10/22/2010 10/22/2010 10/22/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010 10/21/2010
Sample Time 13:15 12:45 10:45 8:30 9:00 9:00 9:00 10:00 14:00 16:00 15:00

TestMethod | Units | Results | Qualifier | Results | Qualifier | Results | Qualifier | Results | Qualifier [ Results | Qualifier | Results | Qualifier | Results | Qualifier | Results | Qualifier | Results | Qualifier [ Results | Qualifier | Results | Qualifier
Percent Moisture D221690 | % 27.2 _ 20.7 _ 25.8 _ 26 _ 19.9 _ 19.9 _ 19.9 _ 226 _ 26 _ 325 _ 19.3 _
DIOXIN RESULTS
1,2,3,4,6,7,8-HpCDD EPA 8290 pg/g 63 24 B 52 B 57 B 100 124 aB 115 aB 35 B 54 B 14 18 B
1,2,3,4,6,7,8-HpCDF EPA 8290 pg/g 98 B 56 B 82 B 91 B 70 B 163 B 141 aB 42 B 110 B 23 B 29 B
1,2,3,4,7,8,9-HpCDF EPA 8290 pg/g 1.2 JB 0.65 JaB 1.3 JB 1.3 JB 1.2 JB 96.8 B 101 B 0.73 JB 1.4 JB 0.43 JB 0.51 JB
1,2,3,4,7,8-HxCDD EPA 8290 pg/g 0.69 J 0.37 J 0.39 JQ 0.6 JQ 0.56 J 83.5 _ 711 _ 0.27 JQ 0.4 JQ 0.21 J 0.18 JQ
1,2,3,4,7,8-HxCDF EPA 8290 pg/g 0.39 JaB 0.72 JQB 13 JaB 1.9 JB 1.2 JB 86.7 B 82.7 B 0.74 JB 1.7 JB 0.51 JB 0.51 JaB
1,2,3,6,7,8-HxCDD EPA 8290 pg/g 4 JB 1.5 JB 3.2 JB 34 JB 41 JB 80.5 B 89.6 B 1.7 JB 4 JB 1 JB 0.98 JQB
1,2,3,6,7,8-HxCDF EPA 8290 pg/g 23 JB 11 JB 2.2 JB 23 JB 1.8 JB 87.2 B 83.9 B 1.3 JB 2.6 JB 0.65 JB 0.63 JB
1,2,3,7,8,9-HxCDD EPA 8290 pg/g 2.2 J 0.81 J 1.2 J 1.7 J 1.6 J 82.3 _ 83.2 _ 0.81 J 1.7 J 0.6 J 0.42 JQ
1,2,3,7,8,9-HxCDF EPA 8290 pg/g | 0.083 | JQB | <0.073 U <0.076 U 0.14 JB <0.12 U 82.7 B 86 B 0.12 JQaB | <0.10 U <0.12 U <0.076 u
1,2,3,7,8-PeCDD EPA 8290 pg/g 0.88 J 0.38 J 0.79 J 0.73 JQ 0.62 J 92.3 _ 88.3 _ 0.44 JQ 0.78 J <0.18 U 0.25 JQ
1,2,3,7,8-PeCDF EPA 8290 pg/g 0.44 J <0.15 u 0.42 JQ 0.4 JQ 0.3 JQ 86.5 _ 84.8 _ <0.19 U 0.34 JaQ <0.12 U 0.17 J
2,3,4,6,7,8-HXCDF EPA 8290 pg/g 0.78 JB 0.27 JaB 0.55 JB 0.69 JB 0.98 JB 84.9 B 84.2 B 0.3 JB 0.52 JB 0.19 JB 0.17 JB
2,3,4,7,8-PeCDF EPA 8290 pg/g 0.79 J 0.29 J 0.56 JQ 0.69 J 0.44 JQ 84.3 _ 86.7 _ 0.38 J 0.52 JQ <0.24 U 0.15 JQ
2,3,7,8-TCDD EPA 8290 pg/g 0.63 J 0.31 J 0.46 JQ 0.66 J 0.44 JQ 18.4 _ 17.6 _ 0.19 JQ 0.46 JQ 0.23 J 0.25 JQ
2,3,7,8-TCDF EPA 8290 pg/g 2 CON 0.54 [ JCON 23 CON 2.2 CON 1.2 CON 19.7 CON 18.8 CON 0.95 [ JCON 1.8 CON 077 | JCON| 0.69 | JCON
OCDD EPA 8290 pg/g 610 B 230 B 480 B 490 B 760 B 486 aB 427 aB 290 B 490 B 120 B 160 B
OCDF EPA 8290 pg/g 45 B 23 B 41 B 41 B 45 B 184 aB 182 aB 20 B 41 B 10 B 14 B
Total HpCDD EPA 8290 pg/g 140 B 52 B 110 B 130 B 210 B _ _ _ _ 120 B 120 B 31 B 38 B
Total HpCDF EPA 8290 palg 200 JB 110 JaB 180 JB 200 JB 170 JB _ _ _ _ 89 JB 230 JB 53 JB 59 JB
Total HxCDD EPA 8290 pg/g 38 JB 14 JQB 27 JQB 32 JQB 29 JQB _ _ _ _ 19 JQB 33 JQB 10 JB 9.1 JQB
Total HXCDF EPA 8290 pg/g 65 JaB 26 JQB 54 JQB 63 JQB 47 JQB _ _ _ _ 28 JQB 68 JQB 19 JQB 16 JQB
Total PeCDD EPA 8290 pg/g 1 JaQ 5 JQ 10 JQ 10 JQ 8.3 JQ _ _ _ _ 44 JQ 9.9 JQ 4.2 JQ 26 JQ
Total PeCDF EPA 8290 pg/g 12 JQ 3.6 J 14 JQ 14 JQ 8 JQ _ _ _ _ 4.7 JQ 13 JQ 25 JQ 2.8 JQ
Total TCDD EPA 8290 pg/g 8.4 JaQ 4 JQ 9.3 JQ 7.7 JQ 6.2 JQ _ _ _ _ 5.1 JQ 7 JQ 5.7 JQ 26 JQ
Total TCDF EPA 8290 pg/g 10 JaQ 3.5 JQ 13 JQ 12 JQ 74 JQ _ _ _ _ 44 JQ 9.4 JQ 3.3 JQ 3 JQ
TEQ Concentrations EPA 8290 pg/g 4.8 2.2 4.1 4.6 4.3 2.2 4.5 1.0 1.4

Bold - detectable level of analyte above the minimum estimated reporting limit.

B Method blank contamination.
J Estimated result. Result exceeds the calibration.

Q Estimated maximum possible concentrations.

U Non-detected.

D Results was obtained from the analysis of the dilution
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U.S. Army Corps of Engineers, Detroit District
Contract No.: W911XK-11-D-0005 Delvery Order # 0007

Appendix B Erie Pier Sediment Sampling and Analysis
October 2013
TABLE 1: ERIE PIER SOIL ANALYTICAL RESULTS
Sample ID EP-13-1 EP-13-2 EP-13-3 EP-13-4 EP-13-5 EP-13-6
Parameter Lab ID 1310A28-001 1310A28-002 1310A28-003 1310A28-004 1310A28-005 1310A28-006
Date Collected 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013
Latitude, °' N 46° 44.6314° 46° 44.6010° 46° 44.6205’ 46° 44.6520’ 46° 44.6275’ 46° 44.6434°
Longitude, ° ' W 092° 08.7423’ 092° 08.7464’ 092° 08.8001° 092° 08.7615’ 092° 08.6759’ 092° 08.6402’
Physical Kit Method Units
Density 20C 14.5 17.2 15.6 15.2 16.4 14.4
Specific Density Cu Ft 1.74 2.06 1.87 1.82 1.97 1.73
% Moisture Moisture % by Wt. 27 40 34 39 30 28
% Solids ASTM D2216 | % by Wi. 73 60 66 61 70 72
Nutrients Kit Method Units
Phosphorus, total SM 4500 P-F | mg/Kg dry 140 130 100 120 150 200
Nitrogen, Ammonia EPA 350.1 mg/Kg dry 190 220 200 180 180 94
Nitrogen, Kjeldahl, total EPA 351.2 mg/Kg dry 730 1,900 870 1,300 960 720
Organic Indicators Kit Method Units
Oil & Grease, total SW 9071 mg/Kg dry 0.14 0.19 0.20 0.32 0.15 <0.14
Cyanide, total SW 9012 mg/Kg dry <0.70 <0.83 <0.76 <0.84 <0.72 <0.69
Chemical Oxygen Demand EPA 410.4 mg/Kg dry 7,600 32,000 9,200 11,000 7,900 9,600
Total Volatile Solids SM 2540 G % by Wt 4.7 6.6 6 9.8 6.6 3.5
Total Organic Carbon SW 9060 g/Kg dry 11,000 31,000 19,000 29,000 39,000 10,000
Organochlorine Pesticides Method Units
(GC)
4,4'-DDD SW 8081A ug/kg dry <0.91 1.0 <0.99 <1.1 <0.91 <0.93
4,4'-DDE SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
4,4'-DDT SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Aldrin SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
alpha-BHC SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
alpha-Chlordane SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
beta-BHC SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Chloradane SW 8081A ug/kg dry <4.7 <5.7 <5.1 <5.6 <4.7 <4.8
delta-BHC SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Dieldrin SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Endosulfan | SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Endosulfan I SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Endosulfan sulfate SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Endrin SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Endrin aldehyde SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93

Non-detected results = "<" RL

Table 1, page 1 of 3




U.S. Army Corps of Engineers, Detroit District
Contract No.: W911XK-11-D-0005 Delvery Order # 0007

Appendix B Erie Pier Sediment Sampling and Analysis
October 2013
TABLE 1: ERIE PIER SOIL ANALYTICAL RESULTS
Sample ID EP-13-1 EP-13-2 EP-13-3 EP-13-4 EP-13-5 EP-13-6
Parameter Lab ID 1310A28-001 1310A28-002 1310A28-003 1310A28-004 1310A28-005 1310A28-006
Date Collected 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013
Endrin ketone SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
gamma-BHC (Lindane) SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
gamma-Chlordane SW 8081A ug/kg dry <0.91 1.1 <0.99 <1.1 <0.91 <0.93
Heptachlor SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Heptachlor epoxide SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Methoxychlor SW 8081A ug/kg dry <0.91 <1.1 <0.99 <1.1 <0.91 <0.93
Toxaphene SW 8081A ug/kg dry <6.8 <8.2 <7.4 <8.1 <6.8 <6.9
Polychlorinated Biphenyls
(PCBs) by Gas Method Units
Chromtaography
Aroclor-1016 SW 8082A  |ug/kg dry <9.1 <11 <9.8 <11 <9.1 <9.2
Aroclor-1221 SW 8082A  [ug/kg dry <4.1 <4.9 <4.4 <4.8 <4.1 <41
Aroclor-1232 SW 8082A  |ug/kg dry <6.1 <7.3 <6.6 <7.3 <6.1 <6.2
Aroclor-1242 SW 8082A  [ug/kg dry <5.1 <6.1 <5.5 <6.0 <5.1 <5.1
Aroclor-1248 SW 8082A  |ug/kg dry <4.8 <5.7 >5.2 <5.7 <4.8 <4.9
Aroclor-1254 SW 8082A  [ug/kg dry <5.8 <6.9 >6.2 <6.8 <5.7 <5.8
Aroclor-1260 SW 8082A  |ug/kg dry <9.1 16 >9.8 <11 <9.1 <9.2
Aroclor-1262 SW 8082A  [ug/kg dry <5.4 <6.5 <5.8 <6.4 <5.4 <5.5
6010B Metals (ICP) Method Units
Arsenic SW 6010B  |ug/kg dry 4,000 6,300 5,200 6,900 4,600 3,700
Barium SW 6010B  [ug/kg dry 74,000 140,000 130,000 170,000 130,000 6,600
Cadmium SW 6010B  |ug/kg dry 140 440 270 410 270 150
Chromium SW 6010B  [ug/kg dry 22,000 40,000 34,000 45,000 25,000 22,000
Copper SW 6010B  |ug/kg dry 19,000 37,000 33,000 42,000 23,000 15,000
Iron SW 6010B  [ug/kg dry 23,000,000 39,000,000 33,000,000 46,000,000 35,000,000 20,000,000
Manganese SW 7471A |ug/kg dry 720,000 1,100,000 920,000 1,200,000 1,100,000 610,000
Mercury SW 6010B  [ug/kg dry 55 150 120 100 81 46
Silver SW 6010B |ug/kg dry <220 <260 <220 <290 <260 <280
Nickel SW 6010B  [ug/kg dry 18,000 34,000 31,000 41,000 20,000 17,000
Zinc SW 6010B  |ug/kg dry 41,000 110,000 69,000 110,000 84,000 54,000
Lead SW 6010B  [ug/kg dry 9,000 23,000 13,000 25,000 19,000 9,500
Selenium SW 6010B  |ug/kg dry <870 <1,000 <880 <1,200 <1,000 <1,100
Semi-Volatile Organic .
Compounds (Gcnvgl’S) Method Units

Non-detected results = "<" RL

Table 1, page 2 of 3




Appendix B

U.S. Army Corps of Engineers, Detroit District
Contract No.: W911XK-11-D-0005 Delvery Order # 0007
Erie Pier Sediment Sampling and Analysis

October 2013
TABLE 1: ERIE PIER SOIL ANALYTICAL RESULTS
Sample ID EP-13-1 EP-13-2 EP-13-3 EP-13-4 EP-13-5 EP-13-6
Parameter Lab ID 1310A28-001 1310A28-002 1310A28-003 1310A28-004 1310A28-005 1310A28-006
Date Collected 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013
Acenaphthene SW 8270C ug/kg dry 18 23 12 13 14 13
Acenaphthylene SW 8270C ug/kg dry <22 28 13 18 12 14
Anthracene SW 8270C ug/kg dry 52 87 52 54 53 54
Benzo(a)anthracene SW 8270C ug/kg dry 140 250 140 180 130 130
Benzo(b)fluoranthene SW 8270C ug/kg dry 230 510 260 340 230 220
Benzo(k)fluoranthene SW 8270C ug/kg dry 67 110 81 120 88 110
Benzo(g,h,i)perylene SW 8270C ug/kg dry 67 140 80 100 69 67
Benzo(a)pyrene SW 8270C ug/kg dry 140 300 170 210 150 150
2-Methylnaphthalene SW 8270C ug/kg dry 32 53 30 46 59 45
Fluoranthene SW 8270C ug/kg dry 290 450 250 290 270 250
Fluorene SW 8270C ug/kg dry 29 47 25 29 27 27
Indeno(1,2,3-cd)pyrene SW 8270C ug/kg dry 63 120 58 86 66 65
Naphthalene SW 8270C ug/kg dry 56 140 77 110 100 89
Phenanthrene SW 8270C ug/kg dry 170 220 130 160 150 140
Pyrene SW 8270C ug/kg dry 270 430 250 310 250 250
Chrysene SW 8270C ug/kg dry 160 290 170 220 160 160
Dibenz(a,h)anthracene SW 8270C ug/kg dry <44 <55 <50 <55 <47 <45

Non-detected results = "<" RL

Table 1, page 3 of 3




U.S. Army Corps of Engineers, Detroit District
Contract No.: W911XK-11-D-0005 Delivery Order # 0007

Appendix B Erie Pier Sediment Sampling and Analysis
October 2013
TABLE 2: ERIE PIER GRAIN SIZE ANALYSIS RESULTS
Sample ID EP-13-1 EP-13-2 EP-13-3 EP-13-4 EP-13-5 EP-13-6
Parameter Lab ID 1310A28-001 1310A28-002 1310A28-003 1310A28-004 1310A28-005 1310A28-006
Date Collected 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013
Grain Size Analysis Method
% Gravel ASTM D422 0.0 0.0 0.0 0.0 0.0 0.0
% Sand ASTM D422 0.0 0.0 0.0 0.0 0.0 0.0
% Coarse Sand ASTM D422 4.8 1.4 4.6 10.4 1.5 0.7
% Medium Sand ASTM D422 45.0 25.3 42.9 37.1 24.7 23.2
% Fine Sand ASTM D422 29.2 50.3 32.6 32.5 49.7 57.5
%Silt ASTM D422 21.0 23.0 19.9 20.0 241 18.6
% Clay ASTM D422 0.0 0.0 0.0 0.0 0.0 0.0
Total Percent ASTM D422 100.0 100.0 100.0 100.0 100.0 100.0

Non-detected results = "<" Limit of Detection
Results with "J" qualifier reported as estimated number

Bold type = results above Limit Of Quantitation Table 2, page 1 of 1



U.S. Army Corps of Engineers, Detroit District
Contract No.: W911XK-11-D-0005 Delivery Order # 0007

Appendix B Erie Pier Sediment Sampling and Analysis
October 2013
TABLE 2: ERIE PIER SEDIMENT DIOXIN ANALYTICAL RESULTS
Well ID EP-13-1 EP-13-2 EP-13-3 EP-13-4 EP-13-5 EP-13-6
Lab ID 1310A28-001 1310A28-002 1310A28-003 1310A28-004 1310A28-005 1310A28-006
Date Collected 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013 10/28/2013
Parameter Corrected Depth (ft)
Core Thickness (ft)
Latitude, °' N 46° 44.6314° 46° 44.6010’ 46° 44.6205’ 46° 44.6520’ 46° 44.6275’ 46° 44.6434°
Longitude, °'W 092° 08.7423’ 092° 08.7464’ 092° 08.8001° 092° 08.7615’ 092° 08.6759’ 092° 08.6402’
Dioxin/Furans Method Units
2,3,7,8-TCDF EPA 8290 ng/Kg 0.13 3.4 1.10 0.83 <0.057 0.71
Total TCDF EPA 8290 ng/Kg 0.64 21.0 5.40 6.00 0.210 4.40
2,3,7,8-TCDD EPA 8290 ng/Kg <0.065 0.98 0.41 0.32 <0.077 0.20
Total TCDD EPA 8290 ng/Kg 0.56 19.0 5.40 4.30 0.180 2.00
1,2,3,7,8-PeCDF EPA 8290 ng/Kg <0.110 1.3 0.39 0.29 <0.098 0.51
2,3,4,7,8-PeCDF EPA 8290 ng/Kg 0.16 1.60 0.66 0.63 <0.058 0.54
Total PeCDF EPA 8290 ng/Kg 1.30 32.0 9.80 10.00 0.230 5.80
1,2,3,7,8-PeCDD EPA 8290 ng/Kg 0.11 2.6 0.66 0.58 <0.069 0.58
Total PeCDD EPA 8290 ng/Kg 0.86 35.0 6.10 5.80 0.130 3.00
1,2,3,4,7,8-HxCDF EPA 8290 ng/Kg 0.44 45 1.8 1.9 <0.075 0.93
1,2,3,6,7,8-HxCDF EPA 8290 ng/Kg 0.18 5.3 1.80 1.90 <0.065 0.92
2,3,4,6,7,8-HxCDF EPA 8290 ng/Kg 0.14 1.5 1.10 0.98 <0.053 0.54
1,2,3,7,8,9-HxCDF EPA 8290 ng/Kg 0.13 1.3 0.41 0.34 <0.080 0.40
Total HxCDF EPA 8290 ng/Kg 3.10 59.0 36.00 41.00 0.570 15.00
1,2,3,4,7,8-HxCDD EPA 8290 ng/Kg 0.29 3.2 0.63 0.44 <0.084 0.36
1,2,3,6,7,8-HxCDD EPA 8290 ng/Kg 0.62 12.0 3.30 3.00 0.14 1.20
1,2,3,7,8,9-HxCDD EPA 8290 ng/Kg 0.28 5.8 1.60 1.60 0.094 0.66
Total HxCDD EPA 8290 ng/Kg 15.00 220.0 29.00 27.00 0.780 12.00
1,2,3,4,6,7,8-HpCDF EPA 8290 ng/Kg 5.20 210.0 82.00 98.00 2.000 16.00
1,2,3,4,7,8,9-HpCDF EPA 8290 ng/Kg 0.27 3.0 0.99 0.84 <0.072 0.44
Total HpCDF EPA 8290 ng/Kg 12.00 340.0 130.00 150.00 4.100 27.00
1,2,3,4,6,7,8-HpCDD EPA 8290 ng/Kg 32.00 290.0 55.00 43.00 1.700 12.00
Total HpCDD EPA 8290 ng/Kg 150.00 840.0 120.00 99.00 4.000 31.00
OCDF EPA 8290 ng/Kg 12.00 110.0 53.00 50.00 1.300 10.00
OCDD EPA 8290 ng/Kg 240.00 2800.0 550.00 430.00 16.000 110.00
Total 2,3,7,8-TCDD Equivalence* EPA 8290 ng/Kg 0.74 12 3.8 3.6 0.051 1.6

* Using 2005 WHO Factors
E Qualified-Above calibration

Interference, Max estimated possible concentration

Non-detected results = "<" Limit of Detection

Results with "J" qualifier reported as estimated number

Bold type = results above Limit Of Quantitation

Table 2, page 1 of 1




Attachment 3

Erie Pier Dioxin TEQ Data and Box Plot



Dioxin TEQ (2,3,7,8 TCDD-TEQ Human Health WHO 2005), Erie Pier Fines

TCDD TEQ
(Human)
(ng/kg)

Year Location (ND=1/2DL)
2007 DS0701 3.8
2007 DS0702 11.6
2007 DS0703 5.1
2007 DS0704 2.8
2007 DS0705 3.3
2007 DS0706 6.4
2007 DS0707 6.5
2007 DS0708 2.7
2010 EP 4-10 4.8
2010 EP 5-10 2.2
2010 EP 6-10 4.1
2010 EP 8-10 4.6
2010 EP 11-10 4.3
2010 EP 12-10 2.2
2010 EP 13-10 4.5
2010 EP 14-10 1.3
2010 EP 15-10 1.4
2013 EP-13-1 0.9
2013 EP-13-2 13.7
2013 EP-13-3 4
2013 EP-13-4 3.8
2013 EP-13-5 0.3
2013 EP-14-6 1.8

Bold = result above residential direct contact level of 4.82 ng/kg (5 of 23 results)

SUMMARY STATS (concentration in ng/kg — parts per trillion)

2010
2007 Samples Samples 2013 Samples | 2007, 2010, & 2013 Samples

Count 8 9 6 23

Min 2.7 1.3 0.3 0.3

Mean 5.3 3.3 4.1 4.2

Max 11.6 4.8 13.7 13.7
Median 4.5 4.1 2.8 3.8

Stdev 3.0 1.5 4.9 3.1
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Sampling and Analysis of Fine Material
Stockpiles at Erie Pier, Duluth MN




State of Wisconsin

CORRESPONDENCE/MEMORANDUM

DATE: 08/31/2018 FILE REF: Howards Bay
TO: Howards Bay Project Team

FROM: Joe Graham, Wisconsin DNR

SUBJECT: Sampling and Analysis of Fine Material Stockpiles at Erie Pier, Duluth MN

At approximately 9:00 AM on July 20, 2018, Joe Graham (DNR-OGW) met Ed Parzych of the USACE
Duluth Area Office at the Erie Pier access gate located near the intersection of 40" Avenue West and
Oneoda St. in Duluth Minnesota. Mr. Parzych opened the gate and drove into the Erie Pier facility.
Graham followed in a state-owned pickup truck. Parzych provided Graham a tour of the Erie Pier facility
explaining the sand separation process and identified two areas where fine material had been pushed into
stockpiles. Parzych also pointed out a “lake” created by others that had taken fines from the stockpile
areas and advised Graham not to create “lake” when taking material. Parzych left the site and advised
Graham to lock the access gate when done.

At 9:25 AM Graham began collecting composite samples from portions of the two areas generally
identified by Parzych. Samples were collected using a stainless steel soil probe. The soil probe was
pushed into the ground 1 foot and the recovered soil placed in a clean 5-gallon bucket. The process was
repeated using the same hole to collect samples from the 2 and 3-foot depth intervals with all recovered
soil material placed into the same bucket. Multiple locations were sampled at random while meandering
through the two areas outlined on the attached map. Intervals that were saturated with water were
excluded and not kept as samples. Recovered soils were brown to dark brown sandy clay with medium to
soft density. The vegetative cover was variable and included dense willow thickets (~10 feet tall, < 1-
inch diameter), forbs, grasses and sedges typical of wet soil. Sample collection was completed at 10:30
AM. Graham took photographs of the sampling areas, the entrance sign, and then exited the property and
locked the gate at about 10:55 AM. The material in the bucket was homogenized at the Spooner DNR
office at 1:45 PM and placed into two plastic zip lock bags. One bag was labeled sample “Erie Pier Fines
PC1” (Permanent Cover Crop-Prairie), and the other bag was labeled “Erie Pier Fines M4” (Mixed Beds-
Annual & Perennial flowers & shrubs.

The sample bags were shipped via SpeeDee Delivery to the UW Soil & Forage Analysis Lab in
Marshfield Wisconsin. Samples PC1 and M4 were analyzed for pH, lime requirement, organic matter,
phosphorus (P), and potassium (K). Sample PC1 was also analyzed for texture (hydrometer). Results
and fertilizer recommendations are attached for Permanent Cover Prarie and Mixed Beds.

I suggest that the fertilizer recommendations for Permanent Cover/Prairie be used for the incorporation of
Erie Pier fines in the landfill cover at the closed Wisconsin Point landfill.

Attachments:

e Map of composite sample locations at Erie Pier

e UW Soil Lab Lawn & Garden Submission Form

e Soil Test Reports for Permanent Cover/Prairie & Mixed Bed/Annual flowers, perennial flowers
and shrubs
Soil Texture Analysis

e Site Photos
Invoice from UW Soil Lab
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Erie Pier Fine Stockpile Sampling Legend
WDNR, J. Graham, July 20, 2018 () Composite Sample Area
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Department of Soil Science
College of Agricultural and Life Sciences
University of Wisconsin ~ Madison/Extension

EHT UNIVERSITY
A

WISCONSIN

MAGISON

For Lab Use Only:
Date:

Lab No.:

Soil & Forage Analysis Lab
2611 Yellowstone Dr,
Marshfield, W1 54449
715-387-2523

Lawn and Garden Submission Form

Gustomendinfermation

Please check the box below on how you would like
your results sent to you: (Allow 2-3 days extra for US Mail)

Account Number:

(TEmail OR O US Mail OR (O Both OR Amount Paid:  $
Name: iViethod of Payment:
Address: 7 cash
City: B State:  Zip: (7 Check — Number:
Phone: 7 L 1 Credit card - We will call you for number.
Email: T N
Serifels Desaipfons ‘
Sample Name County What are you going to
Sample (where your sample was taken) grow in this area?
No. (so you know where If more than one county — use (See Landscape
sample was taken from) separate sheet for each county Category below— Only
one per sample)*
| o L
2 - p— —_—— - — — . —_—
3
4
5

Categonyz

((@€hoosel@nlyf@ONEfcateqohypelgsample)

Landscape Category Landscape Category Landscape Category Landscape Category

Lawn ) Mixed Beds Fruits Shrubs

+ Established L1 + Annual & perennial + Apple F6 + Azalea S3

+ New from seed L2 flowers M1 « Apricot F9 * Bush fruit (viburnum,

+ New from sod L3 « Annual flowers & + Blueberry F2 juneberry) S1

roses M2 = Bush fruit (current, + Deciduous S5

Vegetable Gardens « Annual & perennial gooseberry, + Evergreen S4

« Mixed vegetables G1 flowers & shrubs M4 elderberry F5 + Rhododendron S3

< Asparagus G2 « Perennial flowers & « Cherry F8

shrubs M3 « Grape F3 Trees

Flower Gardens « Peach F9 » Evergreen T3

« Annual FG1 | Annual Cover Crops + Pear F7 + Hardwood flowering T2

+ Perennial : FG2 | (Green Manure) « Plum F9 « Hardwood shade T1

« Prairie FG3 - Alfalfa AC2 < Raspberry (red, black :

« Barley AC1 purple) F4 Topsoil — choose a landscape

Permanent Cover Crops - » Buckwheat AC1 » Strawberry F1 category that best describes the

« Native/Bluegrass PC2 + Clover AC3 crop to be grown. (See back for

« Prairie PC1 « Qat AC1 sampling details.)

« Trefoil PC4 * Rye ACA1

« Veich PC3 + Wheat ACA1

*If no Landscape Category is given, we will assume L1.

Prices listed are per sample bag.

Routine test includes: pH, lime requirement, organic matter, phosphorous (P), and potassium (K) ($15)

Additional tests: Calcium and Magnesium ($3), Soluble salts ($7), Texture: Percent Sand, Silt, Clay ($23),
Lead screening: Must fill out separate lead screening submission form ($15)

Sample size required for analysis:

1-2 cups.

3/18




Samples Analyzed By: ~ COOPERATIVE EXTENSION
Soil & Forage Analysis Lab SO IL TE ST RE PO RT University of Wisconsin-Extension
2611 Yellowstone Dr y

Marshfield, W 54449 GAR DEN SOl L Department of Soil Science

(715) 387-2523

Lab Number: 3934

Access Code: 1nvt Date received: 7/27/2018
County: Douglas Date processed: 8/2/2018
Send to:
| Area Type |
Joe Graham Permanent Cover/Prairie

WDNR, 810 W Maple St
Spooner WI 54801 |

Area Designation |
Erie Pier Fines

| RECOMMENDATIONS |
Lime to Apply
No soil pH adjustment is recommended.

Fertilizer to Apply

The following summary specifies the actual amount of nutrients needed based on the results of your soil analysis.
Most plants require at least an annual nitrogen application, but recommended potassium should be split over two
years and soils retested in 2-3 years to determine if more is needed.

Actual Nutrient Need (Ibs/100 ft?)
Nitrogen (N) | | Potassium (K,0)
0.00 | | 0.5

These nutrients can be applied using many different commercial fertilizers. The following suggestions are provided for your reference.
Nitrogen: Little or no nitrogen is needed for prairie plants.

No phosphate fertilizer needed.
Potassium: Apply 1.3 Ibs of high potassium fertilizer per 100 sg-ft annually for 2 years to meet plant potassium needs.

Use of high potassium fertilizer will increase available potassium to a level optimum for plant growth and supply some needed nitrogen. For a description of
fertilizer grades please see http://uwlab.soils.wisc.edu/pubs/grades.pdf

Environmental Tips

Soil tests indicate that potassium fertilizer is needed. Broadcast and incorporate recommended materials into the upper 6-8 inches prior to planting or topdress to
previously established areas and water in thoroughly.

References and Resources

For additional information on permanent cover crop fertilization please see http://uwlab.soils.wisc.edu/permanent_cover.htm

For further explanation please contact your County Extension Office. Locations can be found at http://www.uwex.edu/locations/.

LABORATORY ANALYSIS INTERPRETATIONS

Very Low Low Sufficient High Very High
‘ 416 513 6‘.4 7.5
PH ! ! ! ! @ ‘
5 10 20
Phosphorus (P) } } } } ‘
‘ 69 100 120 160
Potassium (K) ! . ‘ ‘ ‘ ‘

LABORATORY ANALYSIS
Sample pH Phosphorus [P] (ppm) Potassium [K] (ppm) Organic Matter %

1 7.3 63 2.6
UW-SPAL LaG 1.1.2 CLIENT COPY page 1




Samples Analyzed By:
Soil & Forage Analysis Lab

2611 Yellowstone Dr

SOIL TEST REPORT

COOPERATIVE EXTENSION
University of Wisconsin-Extension
University of Wisconsin-Madison

Marshfield, W 54449 GARDEN SOl L Department of Soil Science
(715) 387-2523
Lab Number: 3934
Access Code: 1nvt Date received: 7/27/2018
County: Douglas Date processed: 8/2/2018
Send to:
Area Type |
oe Granam ixed Bed/Annual flowers, perennial flowers and shrubs
Joe Grah Mixed Bed/Annual i p ial fl d shrub
WDNR, 810 W Maple St
Spooner W1 54801 | Area Designation |
Eric Pier Fines
| RECOMMENDATIONS |

Lime to Apply

No soil pH adjustment is recommended.

Fertilizer to Apply

Actual Nutrient Need (Ibs/100 ft?)
Potassium (K;0)

The following summary specifies the actual amount of nutrients needed based on the results of your soil analysis.
Most plants require at least an annual nitrogen application, but recommended phosphate and potassium fertilizers
should be split over three years and soils retested in 2-3 years to determine if more is needed.

Nitrogen (N)
0.15

15

These nutrients can be applied using many different commercial fertilizers. The following suggestions are provided for your reference.

Nitrogen: Apply about 0.6 Ib high nitrogen fertilizer (0.15 Ib nitrogen) per 100 sg-ft of bed to satisfy nitrogen requirements. Repeat application where annuals are
planted. Apply two more applications within 4 to 6 weeks where shrubs are planted. Increase application by 50% in years where organic mulch is applied. Apply
recommended nitrogen annually starting the first year after planting when rapid vegetative growth is desired. Apply little or no nitrogen at planting.

Apply 2.5 Ibs of high phosphorus fertilizer per 100 sg-ft annually for 3 years to meet plant phosphate needs.

Potassium: Apply 2.5 Ibs of high potassium fertilizer per 100 sq-ft annually for 3 years to meet plant potassium needs.

Use of high phosphorus and high potassium fertilizers will increase available phosphorus and potassium to levels optimum for plant growth and supply some

needed nitrogen. Recommended high phosphorus fertilizer should be applied in the spring and high potassium fertilizer should be applied in the fall. For a
description of fertilizer grades please see http://uwlab.soils.wisc.edu/pubs/grades.pdf

Environmental Tips

Soil tests indicate that phosphate and potassium fertilizers are needed. Broadcast and incorporate recommended materials into the upper 6-8 inches prior to

planting or topdress to previously established areas and water in thoroughly.

Reduce or eliminate nitrogen applications as shrubs reach desired size.

If a flowering or ornamental tree is included in the bed, apply 1 Ib high nitrogen fertilizer per 100 sq-ft root zone in late fall after leaves take on autumn color or early

spring before buds swell.

References and Resources

For additional information on mixed bed fertilization please see http://uwlab.soils.wisc.edu/mixed_bed.htm

For further explanation please contact your County Extension Office. Locations can be found at http://www.uwex.edu/locations/.

LABORATORY ANALYSIS INTERPRETATIONS

Very Low Low Sufficient High Very High
4.8 5.5 6.6 7.5
pH l l l |
14 30 45 75
Phosphorus (P) ‘ ‘ ‘
79 140 200 240
Potassium (K) . ‘ ‘ ‘ ‘
LABORATORY ANALYSIS
Sample pH Phosphorus [P] (ppm) Potassium [K] (ppm) Organic Matter %
2 7.3 64 2.8

UW-SPAL LaG 1.1.2

CLIENT COPY

page 1



Guide to Garden Recommendations

Lime and fertilizer recommendations are given just below the sample information

Lime rates are given in pounds of “finely ground lime” per thousand square feet. This assumes a
Lime product with a Neutralizing Index of 90-99. If you choose a lower grade lime, more
product will be required as the Neutralizing Index will be proportionally less.

Lime applications can be made at any time as it may take 24 months or longer for it to fully
react with soil acidity. If you plan on tilling your garden, tilling the lime in as well will be
beneficial as it will react with more soil deeper down (as deep as you till).

Fertilizer rates are given in pounds of actual nutrient per hundred square feet. Fertilizers are
sold with a standard “N — P20s — K>O” label. This is the percent of that nutrient in the bag.
Fertilizers may be sold with only one nutrient, a combination of two, or all three. Rates are
given in pounds of actual nutrient to allow for you to custom meet your lawn or garden’s needs.
This may require buying more than one type of fertilizer to meet your N-P-K needs.

Product application rates may be calculate using the below example:

Pounds of product to apply = nutrient need / (percent nutrient in the fertilizer as a decimal)
(Example - can be used for N, P, K or any other fertilizer)

My N need is 0.3 Ibs N / 100 Sq Ft. and | buy a bag of 10-0-0.

My rate of 10-0-0 to apply is calculated as 0.3 /0.10 = 3 Ibs N / 100 Sq. Ft.

Nitrogen (N), if needed, should be applied close to planting or during the growing season. The N
rate may also be split into two or three applications.

Phosphorus (P), if needed, can be applied at any time as it will not rapidly leach through the soil
profile (on most W1 soils).

Potassium (K), if needed, can be applied at any time as it will not rapidly leach through the soil
profile (on most WI soils). The Potassium fertilizer recommendation is meant to be split over
two or three years.



Types of N, P, K Fertilizers
(Not an all-inclusive list)

Nitrogen (N) only fertilizers
45-0-0 Urea
33-0-0 Ammonium sulfate

Phosphorus (P) only
0-45-0 Triple super phosphate

Potassium (K) only
0-0-60 Potassium chloride
0-0-50 Potassium sulfate

Blended
Balanced Have the same %N, P>0s, and K>O (10-10-10, 14-14-14, etc...)
Winterizers  Normally higher in %K-0 (9-23-30, 10-20-30, etc...)
Starter Generally higher in P (24-25-4, 7-22-8, etc...)
High N Generally higher a much higher N than P or K (28-4-4, 30-3-3, etc...)

Manure/Bio-solids
Usually have lower percent values of N, P, and K (such as 3-4-3).
Notes:

Applying nitrogen 3-4 weeks after planting is not recommended for tomatoes.

Do not use weed and feed lawn fertilizer for vegetable gardens.



SOIL and FORAGE ANALYSIS LABORATORY University of

2611 Yellowstone Drive, Marshfield, W1 54449 Wisconsin
Phone 715-387-2523 ext 11 Madison/Extension
Joe Graham Date 8/2/18
WDNR, 810 W Maple St Acct # 555901

Spooner WI 54801

Soil - Texture Analysis

Lab Number Sample ID Sand Silt Clay Texture Name
% % %
3934 Erie Pier Fines 50 25 25 sandy clay loam

College of Agricultural And Life Sciences - Soil Science Department - University of Wisconsin-Extension



















SOIL and FORAGE ANALYSIS LABORATORY

2611 Yellowstone Drive, Marshfield, WI 54449
Phone 715-387-2523 ext 11

Joe Graham
Wisconsin DNR

University of
Wisconsin
Madison/Extension

Date: 8/2/2018

810 W Maple St Lab Number: 3934
Spooner WI 54801
RECEIPT/INVOICE
Qty Description Price Each Total
2 Routine Lawn/Garden Soil Analysis $15.00 $30.00
1 Soil Texture $23.00 $23.00

Total Due $53.00
Paid (Visa x2574; Auth #003920) -$53.00
Balance Due $0.00




Resuspension Performance Monitoring (i.e.,
Turbidity Requirements) for Sediment
Remediation in Howards Bay, Superior,
Wisconsin




State of Wisconsin

CORRESPONDENCE/MEMORANDUM

DATE: May 9, 2017 - Revised November 9, 2018 FILE REF: Howards Bay
TO: Howards Bay Project Designh Team
FROM: Xiaochun Zhang and Joe Graham, WDNR

SUBJECT: Resuspension Performance Monitoring (i.e., Turbidity Requirements) for Sediment
Remediation in Howards Bay, Superior, Wisconsin

The purpose of this memorandum is to provide Wisconsin DNR’s requirements on turbidity control,
specifically the resuspension performance standard, turbidity monitoring, and sediment resuspension
control measures for dredging and cover placement in Howards Bay, Superior, Wisconsin.
Recommendations are made based on engineering considerations necessary for the protection of water
guality as well as some of the requirements anticipated to be included in a permit for dredging and cover
placement activities under ch. 30, Wis. Stats.

Requirements:

1. Dredging and cover placement activities shall be conducted in a manner that prevent dispersal of
sediment and associated residual contaminants away from (i) the Howards Bay project site and
(ii) the immediate vicinity of active dredging or placement activities within the project site.

2. Operational sequencing must be considered to prevent contamination of areas outside designated
management units and particularly recontamination of areas where dredging has been completed.
For example, suspended sediment from dredging in slips has a high potential to be transported
outside of the dredge area, settle and recontaminate completed areas in the navigation channel.

3. In consideration of the configuration of Howards Bay, assuming low unidirectional current and
seiche effects under baseline condition, the point of application for the performance standard shall
be applied at (i) the project site boundary towards St. Louis River and (ii) a distance of 150 feet
from areas of active dredging or cover placement.

4. Dredging shall be conducted to minimize re-suspension of sediment to the maximum extent
practicable to prevent total suspended solids (TSS) concentrations in excess of 80 mg/L above
background at the point of standards application. This numerical value is the Not to Exceed
(NTE) level to suspend operations and resolve the issues. Warning and Action levels at TSS
concentrations of 50 and 65 mg/L, respectively, above the 0.5-hour average background will be
used as a trigger to implement preventative action(s) to mitigate TSS levels prior to reaching the
Action or NTE levels.

5. It is expected that the performance standard will be met through a combination of best
management practices including temporary control measures, sequencing and operational
controls.

6. Temporary control measures such as air curtains (bubble curtains), moon pools, turbidity barriers
or silt curtains must be used as needed to meet the performance standard. In addition, air curtains
must be installed, operated and maintained at the entrances to Fraser slip, Cummings Slip, and
Hughitt slip to contain contaminants. Temporary control measures shall be installed prior to
dredging or cover placement and removed from the waterbody after the water on both sides of the
barrier is visually indiscernible. Standard specifications should be applied for bubble curtains,
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10.

11.

12.

moon pools, turbidity barriers and silt curtains including details for the type of materials,
installation methods, and operations and maintenance.

Dredging must be done in a manner to minimize the amount of leakage returned to the water
body due to the concern of suspended solids release that is preventable. An environmental bucket
must be utilized for all contaminated sediment where the quality of the dredged material allows it
(no interfering debris) and is recommended for uncontaminated sediment. The bucket should be
moved quickly to deposit the dredged material onto a barge or onshore receiving area to minimize
leakage into the water body. The bucket should not have holes for intentional drainage to promote
dewatering unless it is operated within a dredging area containment BMP.

Turbidity monitoring and trigger levels do not apply to cover placement activities where the sand
being placed meets the March 27, 2017 DNR recommendations for the Howards Bay project (i.e.,
clean-washed sand).

Table 1 summarizes the turbidity Warning, Action, and NTE level responses that are described in
detail below.

The Not to Exceed (NTE) level is an 80-mg/L increase in TSS above the 0.5-hour average
background and is equivalent to a field turbidity measurement of approximately 110 NTU based
on a model (Eq. 1) developed by Groten et. al. for the 21% Avenue West Channel Embayment in
Duluth, Minnesota.

SSC =1.1876 * Turh®872 * 1,04 (Eq. 1)
where, SSC is the average concentration of suspended solids in mg/l and Turb is turbidity in
NTU.

The correlation of SSC to Turbidity developed for the 21 Avenue pilot project is adopted for the
Howards Bay project to estimate TSS based on field measurement of turbidities assuming the
samples contains less than 25% sand (Kreitinger et. al. 2017). Sustained turbidity above the
trigger level for 30 minutes constitutes an exceedance.

A background monitoring station must be located in the area close to the confluence of Howards
Bay and the St. Louis River. Turbidity at the background station must be continuously monitored
in 10-minute intervals with calculated 0.5-hour running average turbidity levels and online data
access capability. Figure 1 shows the recommended background location. Background turbidity
data may also be supplemented using data collected by others for the St Louis River at the bridge
crossings at the Bong (Highway 2) or Blatnick (Highway 53/535) bridges.

Figure 1 shows a potential location of the background station and illustrates buffer areas of
increasing radii at the mouth of Fraser slip. The performance standards-turbidity trigger levels
(Warning, Action, and NTE) are applied at a distance of 150 feet.

Performance monitoring station(s) shall be located 150 feet from active dredging or cover
placement. Depth integrated turbidity readings will be collected using a hand-held device twice a
day near the middle of each shift with active dredging or placement activities. An average value
of spatially integrated readings will be compared to the 0.5-hour average background level.
Three-depth integrated readings must be collected from three monitoring locations within the
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13.

14.

15.

16.

17.

18.

19.

20.

150ft radius. At each monitoring location, turbidity measurements must be taken at three water
depths; 1/3 depth from surface, mid-depth, and 2/3 depth from surface.

The Warning Level is a 50 mg/L increase in TSS above 0.5-hour average background monitoring
results. If turbidity readings from any performance monitoring location (i.e. the project site
boundary and 150 feet from active dredging or cover placement activities) indicate an increase of
65 NTU (equivalent to 50 mg/l based on Equation 1) above the 0.5-hour average background
level, the contractor shall perform the Warning Level actions in Table 1.

The Action Level is 65 mg/L (midpoint between 80 and 50 mg/L) above the 0.5-hour average
background TSS levels. This is equivalent to an in-situ turbidity measurement of 87 NTU. When
the Action Level is exceeded the contractor must implement preventative action(s) as outlined in
Table 1 to mitigate TSS levels prior to reaching the NTE level.

If turbidity readings from any performance monitoring location (i.e. the project site boundary and
150 feet from active dredging or cover placement activities) indicate an increase of 110 NTU
(equivalent to 80 mg/I based on Equation 1) above the 0.5-hour average background monitoring
result, the contractor shall stop dredging or cover placement activity and perform the actions
identified in Table 1. The contractor may resume work when any operational changes have been
made and turbidity levels in the area where the exceedance was measured drop below the NTE
level for 30 minutes, DNR and EPA have been notified, and oversight concurs.

Whenever the Warning, Action, or NTE levels are exceeded the contractor must evaluate if the
increase was caused by dredging or placement activities. If the increase above the action level is
determined to be caused by non-dredging activities, such as storm water runoff or prop wash by
non-project related vessel traffic, and project oversight concurs, work can continue. If the
turbidity increase is determined to be due to the dredging or cover placement activities, the
contractor shall re-assess the effectiveness of BMPs and take corrective measures to mitigate the
exceedance of resuspension performance standards as identified in Table 1.

WDNR must be notified of the time, location, and level of exceedance in the event the NTE level
is reached at a performance monitoring location. The notification must also include the identified
cause of the exceedance and any corrective measures taken. The notification must be made to the
WDNR project manager with 24-hours of the NTE exceedance and may be done by email.

Contingency resuspension control measures and an oil boom are to be kept on site, for emergency
use in the event of the failure of resuspension control measures, visible sheen, or exceedance of
resuspension performance standards. Dredging operations are not allowed if resuspension control
measures are not in place.

Sediment resuspension controls and contingency measures shall not cause scouring of the
sediment bed, bridge abutments, or have any other deteriorating effect on structures or facilities in
the vicinity of the dredging Project area or the offloading platform facility in Howard Bay.

All turbidity monitoring data shall be summarized in construction progress reports and made
available to Wisconsin DNR, EPA, Fraser, and the City of Superior upon request. The
background and 0.5-hour average background turbidity results should be available in real-time
via the Internet. All monitoring data for the project must also be appended to the construction
completion report.
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21. Where residual contamination levels will not be a concern and public interests will still be met,
adaptive management may be employed for turbidity requirements in Howards Bay. Specifically,
Wisconsin DNR, at its sole discretion, may approve more or less stringent modifications to the
performance monitoring locations, depths, frequencies, action levels and warning levels herein,
based on the conditions encountered during construction.

References:

Groten, J.T., Ellison, C.A., and Mahoney, M.H., 2016, Three-dimensional visualization maps of suspended-sediment
concentrations during placement of dredged material in 21st Avenue West Channel Embayment, Duluth-Superior
Harbor, Duluth, Minnesota, 2015: U.S. Geological Survey Scientific Investigations Report 2016-5086, 26 p.,
http://dx.doi.org/10.3133/sir20165086.

Kreitinger, J., Gidley, P., Felt, D., Mahoney, M., Johnson, E., and Horner. P., Technical Analysis Memorandum for
Record, Subject: Duluth Superior Harbor 215t Avenue West Pilot Project — Turbidity Monitoring Final Report, US
Army Engineer Research and Development Center, 2017



Project Site

Boundary \

Figure 1: Proposed background monitoring station and illustration of approximate distance of performance
monitoring station relative to active dredging location (readings at 150’ used for warning and cease of
operation, respectively. Also, the additional radius lines are drawn as reference to support the decision
why place monitoring stations at 150’ away from dredging or sand placement activities is recommended.
For instance, if excess amount of sediment is detected at monitoring station approximately 250’ or 500’
outside of the slip, there is a high potential of sediment already having settled in the navigation channel or
even spread across the channel).



Table 1: Turbidity Monitoring Frequency, Warning, Action, Not to Exceed Levels and Minimum Response Actions

Turbidity
Level
Activity Frequency Level (NTU) Trigger Actions Resume Condition
. Continuous, 10- None — 0.5-hour average of
Continuous . . :
Backeround minute intervals, Backeround ) measurements determine NA No work stoopage
& calculating 0.5- & background turbidity levels to ppag
Measurements .
hour average evaluate trigger levels below
1. Increase hand held monitoring frequency to every 0.5-hours to
confirm Warning level exceedance
Turbidity levels 65 to 87 NTU 2. Inspect & repair BMPs
Warning 65 above average 0.5- hour 3. If two consecutive 0.5-hour measurements exceed the
. . No work stoppage
background warning level but are less than the Action Level, the cause of
_ _ the exceedance must be investigated

Hand held Twice per day, in 4. Notify oversight
measurements middle of each
taken at 150 feet shift with active 1. Increase hand held monitoring frequency to every 0.5-hours to No work stoppage
from dredging or cover Turbidity levels more than 87 confirm Action level exceedance.

. . ir BMP . .
dredging/cover placement AND | Action 87 NTU above 0.5- hour average 2 Insp:ect & repair | > d mak onal ch Operational changes made, as appropriate
placement every 0.5 hours background 3. Eva uatg potential causes and make operational changes as
activities and at the | where trigger appropriate. Oversight concurs
project site level is exceeded. 4. Notify oversight
bound . _— . Operational changes made

oundary 1. Stop in-water activities until levels are corrected. P ! g
. 2. Increase hand held monitoring frequency to every 0.5-hours to
Turbidity levels more than 110 ) Levels drop below NTE level (or other WDNR approved
Not to confirm NTE level exceedance. .
110 NTU above 0.5-hour average . ) . level) for 30 minutes and EPA and DNR has been
Exceed 3. Identify causes, repair BMPs and make operational changes as

background

appropriate.
4. Notify oversight, EPA, and WDNR

notified.

Oversight concurs




State of Wisconsin

CORRFRPNOANDFENCF/NMFENMORANIDI IN

DATE: March 27, 2017 FILE REF: Howards Bay
TO: Howards Bay Project Design Team
FROM: Joe Graham, WDNR

SUBJECT: Recommendations for the Sand to be used for Residual Cover and Enhanced Natural Recovery in
Howards Bay, Superior, Wisconsin

The purpose of this memorandum is to provide Wisconsin DNR’s recommendations for the physical, chemical,
and biological characteristics for the material to be placed in-water as cover for management of dredging
residuals and Enhanced Natural Recovery (ENR) in Howards Bay.

The preferred cover material is clean, medium to coarse grained, sand with little to no fines (SW or SP). Clean
for this purpose means imported materials that are free from debris or other deleterious substances, foreign
objects such as frozen material, wood, hay, burlap, paper, plastics, tree roots, pieces of concrete or pavement or
contaminants (chemical and/or biological) from a pure (virgin) source such as a nonmetallic mining operation or
dredged material form the federal navigation channel confirmed by testing to meet the quality requirements
below.

The department may prohibit using aggregates from any source, plant, pit, quarry, or deposit if the character
of the material or method of operation makes it unlikely to furnish aggregates conforming to specified
requirements; or from deposits or formations known to produce unsound materials.

Sample Frequency:

Commercial/quarry sources a minimum of one sample per 1,000 cubic yards of material prior to delivery.
Federal channel dredged material or other noncommercial sources a minimum of one sample per 500 cubic
yards prior to delivery.

Specific Gravity: Minimum of 2.6

Gradation: See tables below for residuals cover and enhanced natural recovery, adapted from ASTM C33
and/or WisDOT 501.2.5 for fine aggregate. Sieve analysis ASTM D2487 or equivalent.

Residuals Cover Enhanced Natural Recovery
Sieve Size | % Passing Sieve Size % Passing
3/8—inch | 100 3/8 —inch 100

#4 90 -100 #4 95 -100

#8 n/a #8 80 - 100
#16 45 -85 #16 50 - 85

#30 n/a #30 25 - 60

#50 5-30 #50 10-30
#100 0-10 #100 2-10

#200 0-1 #200 0-35




Chemical Quality: Metals analyzed using methods SW846 6010 or 7471 and PAHSs analyzed using GC/MS
(SIM) meeting the quality limits below.

Analyte Group | Parameter Limit* (ma/kg)
RCRA Metals Arsenic 10
Cadmium 1
Chromium 43
Copper 32
Lead 36
Nickel 23
Mercury 0.2
Zinc 120
PAHS Acenapthene 0.0067

Acenaphthylene 0.0059
Anthracene 0.0572
Fluorene 0.0774

Naphthalene 0.176
Phenanthrene 0.204
Benz(a)anthracene 0.108
Benzo(a)pyrene 0.15
Benzo(b)fluoranthene 0.24
Benzo(k)fluoranthene 0.24
Benzo(g,h,i)perylene 0.17
Chrysene 0.166
Dibenz(a,h)anthracene 0.033
Fluoranthene 0.423
Indeno(1,2,3-cd)pyrene 0.2
Pyrene 0.195
Total PAHs? 1.61

1 - Threshold Effects Concentration (TEC) for aquatic
macroinvertebrates (WDNR 2003)

2 - Limit applied as Total or sum of thel6 PAH compounds in
table above




APPENDIX C

Calculations
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GLLA SEDIMENT CLEANUP IN HOWARDS BAY
Superior, Michigan

Howards Bay Areas of Concern Dredging Slope Stability Calculations

Analyses:

Attachment A — Plan View of Cross Sections and Cross Section Geometry
Attachment B — Boring Log Location Map and Boring Logs

Attachment C - Slope/W Stability Output Results

April 2017
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Client: USACE, Detroit District

Project: GLLA Sediment Cleanup in Howards Bay

Prepared by: Kyle Warren Date: April 2017
Title: Howards Bay Critical Areas Dredging Slope Stability Calculations

Reviewed By: Mandy Giampaolo Date: April 2017

Subject: Slope Stability of Bank Slopes in Critical Areas

OBJECTIVE: Evaluate five critical sections of the proposed dredge prisms for stability, including
3 critical areas in Hughitt Slip, 1 critical area in Cumming Slip, and 1 critical area near the Dry
Docks. Evaluation includes a sensitivity analysis comparing existing conditions as a baseline to
2(horizontal):1(vertical) and 3(horizontal):1(vertical) dredge slopes. The evaluation compares the
change in factor of safety under different dredge slope conditions compared to the existing
conditions.

REFERENCES:

1. Das, Braja M. Principles of Geotechnical Engineering: Sixth Edition. Thompson. Toronto,
Canada. 2006.

2. Holtz, Robert D. and Kovacs William D. An Introduction to Geotechnical Engineering. Prentice
Hall Inc. Upper Saddle River, New Jersey. 1981.

3. Geo-Slope International Ltd, 2012. Slope/W (2012).
4. “Lake Superior Fishing Co.” 1507 N 1st St, Superior, WI 54880. Google Earth. April 2, 2016.

5. Naval Facilities Engineering Command (NAVFAC). 1986. Design Manual 7.02 Foundations &
Earth Structures.

6. U.S. Army Corps of Engineers. 1994. Design of Sheet Pile Walls. Manual No. 1110-2-2504.
March.

7. U.S. Army Corps of Engineers. January 2015. Engineering Appendix, Strategic Navigation

Dredging and Great Lake Legacy Act Remediation, Revetment Wall and Slope Stability.
Howards Bay, Superior, Wisconsin.
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ATTACHMENTS:

A. Plan View of Cross Sections and Cross Section Geometry

B. Gradation Results (including hydrometer) for Hughitt Slip

C. Slope/W Stability Output Results

ASSUMPTIONS:

1.

The geometry of the cross sections is based on the bathymetric surveys performed in
2013, 2014, and 2015 by United States Army Corps of Engineers (USACE). and proposed
dredging depths from existing sediment surface. Transition slopes between dredge prisms
are 2(horizontal):1(vertical). All dredge prisms evaluated have a minimum 10 feet offset
from the shoreline. The dredge slopes are assumed to extend from the edge of shoreline
to the proposed dredge depth elevation at a 2(horizontal):1(vertical) and
3(horizontal):1(vertical). Plan view figures and cross sections of sediment surface
elevations for each critical case evaluated can be found in Attachment A.

Existing soils/sediments are conservatively assumed to be a layer of soft silt underlain by
a layer of silty sand. Gradation testing from in-water borings performed by USACE and
United States Environmental Protection Agency (USEPA) in October 2010 indicated the
silt layer was approximately 5-6 feet thick. The boring was terminated in the silty sand
layer at 9 feet below sediment surface. Gradation testing was performed by TestAmerica
Laboratories, Inc. in 2010 and results are included in Attachment B. Sample testing
location be found on Attachment A in the Hughitt Slip.

Soil and sediment parameters were assumed using gradation results presented in
Attachment B and typical values presented by Das and Holtz and Kovacs (Reference 1
and Reference 2).

The soil parameters used in the stability calculations can be found in Table 1. These
parameters were assigned using typical values and soil classifications.

Table 1: Soil Parameters

Internal
Moist Unit friction

Weight, ym angle, @

Type of Soil (pcf) (deg)
Silt 90 28
Sand 110 30

Notes:

pcf = pounds per cubic foot
deg = degrees

psf = pounds per square foot
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5. All elevations referenced in this calculation are based on International Great Lakes Datum
of 1985 (IGLD 85). Horizontal datum referenced in this calculation are based on Minnesota
North NAD 83 State Plane.

6. Stability and surface failure planes were analyzed using the GeoSlope International
Computer Program Slope/W (Reference 3) to determine an adequate Factor of Safety
(FOS).

7. Rankine’s theory of lateral active earth pressure was used for the stability evaluations and
design.

Hughitt Slip — Lake Superior Fishing Co. Building

1. Lake Superior Fishing Co. building is located on the western shoreline on the south end
of Hughitt Slip. Based on visual observations and photos from google earth, it is assumed
the building is a 4-story brick building (Reference 4).

2. The surcharge load applied to the western upland shoreline of Hughitt slip was assumed
to be 400 pcf (Reference 5 and 6). It is assumed the building has a foundation that
provides structural stability to the upland soil underlying the surcharge load that cannot be
properly modeled in the Slope/W program for this evaluation. The surcharge load of 400
pcf was assumed based on the size and height of the building as well as assuming a
portion of the surcharge would be dissipated by the foundation system.

3. Water level was modeled at El. 592 ft based on bathymetry data.
Cumming Slip — Deteriorating Wooden Revetment Wall

1. It is assumed most the Cumming Slip shoreline consists of a deteriorating wooden
revetment wall based on reconnaissance performed by USACE and documented in
Reference 7. This was modeled in Slope/W as a reinforcement load with a strength of
10,000 pounds and 10 feet long for conservatism (Reference 5 and 6). In the Slope/W
program, using a reinforcement load allows the slip surfaces to fail through the modeled
load, if applicable (Reference 3).

2. Water level was modeled at El. 592 ft based on bathymetry data.
Dry Docks — Steel Sheetpile Wall

1. Itis assumed the shoreline near the Dry Docks adjacent to the deepest dredge elevation
consists of a steel sheetpile wall in moderate condition (Reference 7). This was modeled

Page 4 of 7



DRAFT

2.

in Slope/W as a reinforcement load with a strength of 16,000 pounds and 30 feet long for
conservatism (Reference 5 and 6). In the Slope/W program, using a reinforcement load
allows the slip surfaces to fail through the modeled load, if applicable (Reference 3).

Water level was modeled at El. 592 ft based on bathymetry data.

Hughitt Slip — South End Evaluation (Typ. Section)

1.

It is assumed the general dredge elevation throughout dredge prisms HS-1 and HS-2
(seen in Attachment A) are the same with similar existing conditions and dredge slopes
to the typical section evaluated.

Along the southern end of Hughitt Slip, North 15t street runs east to west within 20 ft of
the shoreline. A surcharge load of 100 pcf was applied to represent light traffic load on
the upland shoreline (Reference 5 and 6).

3. Water level was modeled at El. 592 ft based on bathymetry data.

Hughitt Slip — North End

1.

Itis assumed the shoreline near the northern end of the Hughitt Slip consists of old wooden
piles or revetment wall (Reference 7). This was modeled in Slope/W as a reinforcement
load with a strength of 10,000 pounds and 10 feet long for conservatism (Reference 5 and
6). In the Slope/W program, using a reinforcement load allows the slip surfaces to fail
through the modeled load, if applicable (Reference 3).

2. Water level was modeled at El. 585 ft based on bathymetry data.
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CALCULATIONS:

The stability analysis for the proposed dredge elevations in the critical areas in Hughitt Slip,
Cumming Slip and an area around the Dry Docks was performed using the Slope/W computer
program by Geo Studio International (Reference 3). Slope/W requires soils properties and soil
strata to be input, and surcharge loads applied, as applicable, and then determines slope/failure
surfaces with the lowest safety factor based on force equilibrium. The model inputs and outputs
for stability of the proposed dredging can be found in Attachment C. The FOS results can be
found in Table 2 below. As stated in the assumptions, additional models were evaluated using
the existing conditions as a baseline and comparing 2(horizontal):1(vertical) and
3(horizontal):1(vertical) slopes to determine change in Factor of Safety.

Using the design criteria listed in the assumptions section, the following FOS have been
calculated using Slope/W:

Table 2: Sections and Factor of Safety

Critical Area Existing FOS 2:1 FOS 3:1 FOS
Hughitt Slip — 1.200 1.067 1.197
Building
Cumming Slip — 3.334 2.030 2.410
Wooden Wall
Dry Docks — Steel 2.675 2.354 -
Sheet Pile Wall
Hughitt Slip — 2.307 1.290 1.642
Typical Section
Hughitt Slip — 2.488 1.986 2.084
North End
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CONCLUSIONS:

Based on the assumptions stated above, and the comparative Factors of Safety above, Table 3

presents the recommendations for design slopes in the critical areas presented and described
above.

Table 3: Recommended Design Slopes

Critical Area Dredge Prism
Slopes
(Horizontal:Vertical)
Hughitt Slip — 3:1
Building
Cumming Slip — 2:1
Wooden Wall
Dry Docks — Steel 21
Sheet Pile Wall
Hughitt Slip — 3:1
Typical Section
Hughitt Slip — 2:1
North End
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ATTACHMENT A

Plan View of Cross Sections and Cross Section Geometry
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ATTACHMENT B

Gradation Results (including hydrometer) for Hughitt Slip




USACE - Howard's Bay April 2017
Sieve Results - 2010

Location ID:| Sample Depth(inches):| Date Collected:|% Clay |% Coarse Sand |% Fine Sand |% Fines (silt+clay) |% Gravel |% Medium Sand |% Sand |%Silt

HB10-1-28 0-12 10/17/10 21 0 19 80 0 1.2 20 59
HB10-1-28 12 - 36 10/17/10 28 0 18 80 0 1.6 19 52
HB10-1-28 36 - 60 10/17/10 33 0.1 7.3 91 0.9 0.9 8.3 58
HB10-1-28 60 - 84 10/17/10 41 0 14 84 0.6 1.6 16 43

HB10-1-28 60 - 96 10/17/10 43 0.4 31 67 0 1.5 33 24




ATTACHMENT C

Slope/W Outputs
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Cumming Slip

Wooden Wall
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Dry Docks
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Hughitt Slip
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Hughitt Slip

North End
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APPENDIX D

Decision Tree




No Further
Action

1.0

Collect Confirmation
Samples

2.0
Submit Samples for
Analysis

7.1
Cgs 2 3xCUG

Yes

Yes

Contaminated segment is

8.1
Re-dredge to deepest
extent of contaminants

No

8.2
ACO to direct
re-dredge

=
o

C < 2xCUG
Contaminated
segment

7.2

Yes

3.0
C<CUG

All segments in

sample

No

4.0
Soft sediment
layer < 6"

No

5.0

C2CUG
Multiple segments
in sample

Yes

7.3
Redredge depth
< 3 feet?

Yes

.

6.2

18" clean layer?

COC: Contaminant of concern

C: Concentration of COC

Cqe: Concentration of a COC in the top 6" of core sample
CUG: Clean up goal

ACO: Administrative Contracting Officer

8.1
Re-dredge to deepest
extent of contaminants

A

8.2
ACO to direct
re-dredge

7.4
C < 2xCUG
All samples?

Yes

9.0 Place sand cover for residuals

1.0 — Collect samples in accordance with approved
Confirmation Sampling Plan Submittal (Section
35 20 23.53, Paragraph “Confirmation Sampling”)

2.0 — Submit samples for analysis in accordance with
approved Confirmation Sampling Plan
(Section 35 20 23.53)

3.0 — Are the contaminant of concern concentrations
below the clean up goal for every segment in the core
sample?

4.0 - Is the thickness of the top layer of soft sediment
(sediment other than native clay) less than or equal to
six inches measured from the surface?

5.0 — Does more than one segment in the sample have
contaminant of concern concentrations exceeding the
clean up goal?

6.1 —Is the top six inch segment of the sample where
contaminant of concern concentrations exceed the
clean up goal?

6.2 —Is there at least 18 inches of clean material on top
of the segments where the contaminant of concern
concentrations exceed the clean up goal?

7.1 - Do the contaminant of concern concentrations
exceed three times the clean up goal in the top six
inches of the core sample?

7.2 — Is the concentration of the contaminated segment
less than or equal to two times the clean up goal?

7.3 —Would it require three or less feet of re-dredging to
reach bottom of the contaminated segment?

7.4 — Are the concentrations of the contaminated
segments less than or equal to two times the clean up
goal?

8.1 — Re-dredge the area represented by the
confirmation sample to the bottom elevation of the
deepest segment with contaminant of concern
concentrations above the clean up goal. Re-dredging
must be performed in accordance with

Section 35 20 23.53

8.2 — Re-dredge the area represented by the
confirmation sample to a target elevation as directed by
the Administrative Contracting Officer. Re-dredging
must be performed in accordance with

Section 35 20 23.53.

9.0: Place sand cover in each area in accordance with
the contract drawings and specifications. Sand cover
must not be placed until dredging is complete in
adjacent dredge management units (including any
necessary re-dredge).




APPENDIX E

Technical Review Documentation




SUMMARY OF 95% DESIGN ITR REVIEW

The following questions and comments were provided during the 95% Design ITR review. This review
was conducted during a live meeting on November 9, 2018 to allow team discussion and real-time
feedback. The bullets below capture discussion points and the resolution. The review focused on the
drawings, construction schedule, costs, specifications, and corresponding assumptions. Meeting
attendees included Eric Dievendorf, Mark Gravelding, Amanda Kohler, Nadeem Banda, Sarah Hill, Lance
Ketcham, and Rob Glazewski.

Comments provided during the meeting were incorporated in the design as discussed unless
otherwise noted.

Drawings:

Update the cover sheet date to November 2018
Missing drawings? Set is complete, but USACE is providing the navigation design drawings, and
those are not incorporated into the package.
General comments:

o Some of the legends are missing the line types and we need an acronym page.

o Notes are repeated on different pages for clarity.
CNO0O02: Note 1 needs to be re-written to be clearer. Note indicates that we may take action on
slope stability analyses, but it is more related to No Action areas. Note 3 indicates upper 2 feet,
but does not match Drawing CN303. Need to clarify the surface and subsurface cover. Add key
map. Increase font sizes for call-outs to help reader — this applies to all drawings.
CN200: Identify the building footprints or add to legend. Grey existing grades for the staging
area, change line type to be consistent. Show/identify access roads in/out of staging area. Do we
need to show a preliminary layout and/or erosion controls? No, will all be left to the contractor.
CN201: Note the staging area to help reader orient and tie to CN200. Add bold lines for haul
routes. Do we need any grades or details for Vonco? No, private landfill and the owner will
decide where to place/spread material. Confirm the specifications are clear on the contractor’s
responsibilities.
CN206: Dashed line identifying the DMU boundaries was shifted.
CN212: Trim dredge extent at northern shore.
CN215: Confirm existing bathy/dredging elevation are that close in some areas of the cross
section.
CN217: Design Team noted that the plan has been updated per Project Partner feedback.
CN221: Title block needs to be re-formatted.
CN301: Check topo and limit of grading line type/thickness. Add limit of consolidated fill to
legend.
CN303: Subsurface cover, remove 0-X feet and just note it varies.
CN400: Change stakes to both sides versus through the composite sock. Change RECM
references. Move ‘circle’ for sock to above ground surface to not appear imbedded. Typo on
stone and reference 3-6” diameter (to avoid confusion with thickness of 18”). Add a note
indicating that these are the details and the contractor should install as needed. Reference the
lamp hole and connect to the detail and add notes on use.
CNA401: Discussion regarding whether asphalt is considered impervious and elimination of the
liner and specify 2” base and 1.5” top. Run asphalt over berms. Specify asphalt type/DOT
reference in specifications and confirm specs require maintenance. Change the decon pad



should be asphalt as well. Design Team confirmed the Project Partners specifically requested
eliminating liner if using asphalt. Language also updated in specs, including specific asphalt type

Schedule:

Cost:

Discussion regarding whether the work can be done on one season. Would need two dedicated
crews. Reviewed general notes to understand when work can and cannot be performed.
Clarify in notes 14 and 15 the specific operation each note applies to.

Started review with excel table.

Confirm quantities in the Ml file match the Excel file. Some of the items in Mll roll up a little
differently than how we are showing in the Excel file for the Project Partners, so some of these
numbers may not exactly match between the files.

Discussion regarding the bulked versus non-bulked quantities, and this is specified in MII.
Material dewatering unit cost (~$20/cy) seems high. Team reviewed details in MIl cost sheet
and assumptions/estimates looked reasonable.

Change escalation to July 2020.

Design Team reviewed the Erie Pier costs, and determined that the costs should be revised to
grade by acre and also include a cost to load out materials.

Discussion of cost change between previous estimate and current estimate.

Confirm that the Mll database is pulling the correct project area.

Overall, team feels costs are appropriate.

Specifications:

Discussion regarding surveying and contractor requirements.

M&P section: Check payment line items.

Section 01330, pre-construction submittals: There are submittals referenced in other
specifications that are not included in this list. List updated.

Inconsistent references to AutoCAD and Microstation (and associated file extensions). Deleted
file extension references. Remaining CAD references are to general computer-aided design, not
AutoCAD or other specific software.

H&S qualifications for the site H&S officer experience level of 1 year? Updated to 3 years.
Similarly, adjusted Safety and Health Manger to 5 years (from 3 years).

Section 026600: Construction tolerances section does not list tolerance. Add
minimum/maximum grades.

Section 031000: Define or clarify ‘unused dewatered sediment’. Check Section 3.1.2 text.
Reworded to remove “unused dewatered sediment” and updated to “dewatered sediment
unsuitable for placement or in excess of allowed volume at WPL.”



| certify that the above comments were provided during the 95% Design ITR review process and that the

responses are acceptable.

Robert J. Glazewski — Vice President

Lance S. Ketcham, P.E. — Principal Engineer

Mark O. Gravelding, P.E. — Senior Vice President



| certify that the above comments were provided during the 95% Design ITR review process and that the
responses are acceptable.

Robert J. Glazewski — Vice President
Lance S. Ketcham, P.E. — Principal Engineer

Mark O. Gravelding, P.E. = Senior Vice President
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