










































































































































































Appendix B
Laboratory Reports



Groundwater Samples

o U e U UG E UV




MAY. -04' 99 (TUE) 16:57  CHROMALAB, INC

—————

CHROMALAB, INC.

T ——— )
Environmental Servicas (SDB)

May 4, 1989

CH2M HILIL OAKLAND
Atten: Sam Brathwaite

PENN MINE
April 26,

Project:

Project#:
Received:

1989

re:

Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: W-2D

TEL:510 484 1096

P. 002

Submission #: 9804340

10-467-01

One sample for Miscellaneous Metals analysis.

Spl#: 238135 Matrix: WATER Extracted: April 30, 1999
Sampled: April 25, 1999 Runj: 185892 Analyzed: May 4, 1999
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE { L L mg/L) (%)
COPPER 0.0085 0.0050 N.D. 100 1
IRON N.D. 0.10 N.D. 108 1
N.D. 0.010 N.D. 102 1

Ko

Tam
aboratory Director

510-893-8205& wm

1220 Quarry Lane < Pleasanton, Callfornia 94566-4756

(925) 484-1819  Facsimile (925) 464-1096
Federal ID #68-0140157

M01Q (:GT0405 JOHN 16:22



MAY. -04' 99 (TUE) 16:57  CHROMALAB, INC. TEL:510 484 1096

CHROMALAB, INC.

PR ——=
Environmental Services (SDB)

May 4, 1999 Submigsion #: 9904340

CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01

- Received: April 26, 1999

re: One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: W-28

Spl#: 238136 Matrix: WATER .Extracted: April 30, 1999
Sampled: April 25, 1999 Run#: 18592 Analyzed: May 4, 1999
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE m mg/L) {(maq/L) {%)

COPPER 0.022 0.0050 N.D. 100 1

IRON N.D. 0.10 N.D. 108 1

ZINC 0.38 0.010 N.D. 102 1

¢ Tam

Analyst Laboratory Director

510-893-8205« om

1220 Quarry Lane » Plsasanton, California 84566-4756 : D10 2:000405 SOhN 15:22
{625) 484-1918 » Facsimile (925) 484-1096 :
Federal ID #68-0140157

l Barekzai



MAY. -04' 99(TUE) 16:58  CHROMALAB, INC. TEL:510 484 1096 P'._QEA

R ——

CHROMALAB, INC.

=== .
Environmantal Servicas (SDB)

May 4, 1999 Submigsgion #: 9904340
CH2M HILL OAKLAND

Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
Received: April 26, 1999

re: One sample for Miscellaneous Metals analysis.
Method:; EPA 3010A/3050A/6010A Nov 1980

Client Sample ID: W-1

Spl#: 238137 Matrix: WATER Extracted: April 30, 1999
Sampled: April 25, 1999 Run#: 18592 Analyzed: May 4, 1999
REPORTING BLANK BLANK DILUTION
RESULT LIMYT RESULT SPIKE FACTOR
E ( L mg/L mg/L (%)
COPPER 0.10 0.0050 N.D. 100 1
IRON » 25 0.10 ° N.D. 108 1
ZINC : 0.14 0.010 N.D. 102 1l
arekzai Tam
Analyst

Laboratory Director

510-893-8205 s oams
1220 Quarry Lane » Pleasanton, California 94566-47566
(925) 484-1919 » Facsimile (925) 484-1096
Federal ID #68-0140157

MO0 Q:000405 J0HN 16:22



MAY. -04' 99 (TUE) 16:58  CHROMALAB, INC. TEL:510 484 1096 P. 005

CHROMALAB, INC.

e Environmental Sesvices (SDB)
May 4, 1999 Submission #: 9904340
CH2M HILL OAKLAND

Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
Received: April 26, 1999 '

re: One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: W-5

(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #88-0140157

Spl#: 238138 Matrix; WATER Extracted: April 30, 1989
l Sampled: April 25, 1999 Run#: 18592 Analyzed: May 4, 1599
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mq/L) ( L mg/L) (%)
COPPER 0.11 0.0050 N.D. 100 1
IRON 0.76 0.10 N.D. 108 1
l ZINC 0.84 0.0%0 N.D. 102 1
afi Barekzai ric%;‘%at’n/
' Analyst Laboratory Director
$§10-893-8205 « om .
' 1220 Quarry Lane « Pleasanton, California 84566-4756 : MD10 8000405 J0HN 16222



MAY. -04' 99 (TUE) 16:38

CHROMALAB,

INC.

TEL:510 484 1096

CHROMALAB, INC.

IR ———
Environmenta! Sarvices (SDB)

May 4, 1999
CH2M HILL OAXLAND
Atten: Sam Brathwaite

Project:
Received:

PENN MINE
April 26, 1999

re:
Method:

Client Sample ID: CHMW-2

Project#:

Submisgion #: 9904340

10-467-01

One sample for Miscellaneous Metals analysis.
EPA 3010A/3050A/6010A Nov 1990

P.O0T

Spl#: 238140 Matrix; WATER Extracted: April 30, 1998
Sampled: April 25, 1999 Run#: 18592 Analyzed: May 4, 1999
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {meg /L) ng/L /L) (%) _
COPPER N.D. 0.10 N.D. 100
IRON 130 2.0 N.D, 108
ZINC 110 0.20 N.D. 102

Shafi Barekzai
aAnalyst

o

aboratory Director

510-893-8205« wum

1220 Quarry Lane + Pleasanton, California 84566-4756

m

. (925) 484-1919 « Facsimile (925) 484-1096

Federal ID #68-0140157

D10 C:0CHA0S JONN 1622



MAY. -04' 99{TUE) 16:38.

CHROMALAB,

INC.

TEL:§10 4§f_109§__

R vt —

. CHROMALAB, INC.

—————

Environmectal Services (SOB)

May 4, 1999
CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE
Received: April 26, 1999

Project#:

P. 008

Submission #: 9504340

10-467-01

re: One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1980

Client Sample ID: CHMW-3
Spl#: 238141

Matrix: WATER

Sampled: April 25, 1999 Run#: 18592
REPORTING
RESULT LIMIT
ANALYTE (mg/L) __ (mg/L)
COPPER 2.2 0.10
IRON N.D. 2.0
ZINC 40 0.20

7 Barekzai
Analyst

Extracted: aApril 30, 1999
Analyzed: May 4, 1999

BLANK BLANK DILUTION
RESULT SPIKE FACTOR
{(mng/L) (%)

N.D. 100 20
N.D. 108 20
N.D. 102 20
Tam

aboratory Directoxr

510-893-8205cc o

1220 Quarry Lane « Plgasanton, California 94566-4756
(925) 484-1919 * Facsimile (925) 484-1096

Federal ID #68-0140157

MOT0 (:008405 JONM 1622



APR. -30' 99 (FRI) 13:51  CHROMALAB, [NC. TEL:510 484 1096 P. 002

I e
CHROMALAB, INC.
=" Environmental Servces (SDB)
April 30, 1999 Submission #: 9904315
CH2M HILI. OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
‘Received: April 22, 1999 )

re: One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: GS-7

Spl#: 237919 © Matrix: WATER Extracted: April 26, 1999
Sampled: April 22, 1989 Run#: 18502 Analyzed: April 27, 1999
: REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {me /L) (mg/1.) (mey /L) (%)
COPPER 38 0.005 N.D. 103 1
IRON 1.6 0.10 N.D. 99.4 1
ZINC 120 0.010 N.D. 106 1
Shafi M i\ge?ona
Analyst erations Manager

B510-893-8205 0 wm -
: 1220 Quarry Lane « Pleasanton, California 945666-4756 £2010 G:0E5406 ool 10:00

(925) 484-1919 » Facsimile (925) 484-1096
- Federal ID #68-0140157



APR. -30° 99(FRI) 13:51  CHROMALAB, INC. TEL:510 484 1096 | P. 003

CHROMALAB, INC.
—--_-—E:;lrr;n_memal Bearvices (QDB)

april 30, 1999 Submission #: 9904315

CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE ' Project#: 10-467-01
Received: April 22, 1999

re: One sample for Miscellaneous Metals analys:.s.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: GSBA

- 8Spl#: 237920 Matrix: WATER Extracted: April 26, 1999

Sampled: April 22, 1998 Run#: 18502 Analyzed: April 27, 1999
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE (ma/L) (mg /L) (g_ngJL) (%)
gggﬁER 0.017 g.ggso 103 %L_
: 0.15 .

ZINC 0.043 0.01 ﬁ B 2354 1

Shafi M% cha mna

l Analyst erations Manager

/

1220 Quarry Lane * Pleasanton, California 94566-4756 MO10 0:0C0405 JONN 10:00
(925) 484-1919 » Facsimile (925) 484-1096
Federal ID #68-01401567

S10-893-8205s6 o



APR. -30" 99 (FRI) 13:51  CHROMALAB, INC. TEL: 510 484 1096 P. 001

CHROMALARB, INC.

R
Environmental Services (SDB)
April 30, 1999 : Submission #: 9904315

CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE ' Project#: 10-467-01
Received: April 22, 1999

re: One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: GS14

Spl#: 237921 Matrix: WATER Extracted: April 26, 1999
Sampled: April 22, 1999 Run#: 18502 Analyzed: April 27, 1999
’ REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg/L) (mg/L). (ma /L) (%)
COPPER 42 0.0050 N.D. 103 1
IRON 40 0.10 N.D. 99.4 1
2INC 140 0.010 N.D. 106
Shafi BaM/ Xﬁmei\/vemna
Analyst Operations Manager

510-893-8205m wm
1220 Quarry Lane « Pleasanton, California 94566-4756 410 0C0ME 0 10:00
(925) 484-1919 -+ Facsimile (925) 484-1096
Federal 1D #68-0140157



MAY. -04' 99 (TUE) 16:58  CHROMALAB, INC. TEL:510 484 1096 P. 009

- —— e —— | —— — it o g et et

R v—e
I CHROMALAB, INC.
- Enviranmental Socvicas (SDB)
l May 4, 19989 Submisgagion #: 9904340

CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE

Project#: 10-467-01
Received: Apr:.l 26, 1999

re: One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: GS4A

Spl#: 238142 Matrix: WATER Extracted: April 30, 1999

Sampled: April 25, 1999 Run#: 18592 Analyzed: May 4, 1989

: REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
AN‘AL B ( L L mg/L '

PP R 0.12 10 N D. 100 20
IRON N.D. lo8 20
2INC 17 102 20

N D
Fekzai ' lm-%am\/

Analyst Laboratory Director

510-893-8205 « wm

‘1220 Quarry Lane « Pleasanton, California 94566-4756 MO10 0:0C8405 JOH 1822
(925) 484-1919 » Facsimile (925) 484-1096
Federal ID #68-0140157



MAY. -04' 99(TUE) 16:59  CHROMALAB, INC. TEES!_U_484 _1‘0_96 i P. 010

CHROMALAB, INC.

"
Environmantal Services (SDB)

May 4, 1999 Submigsion #: 9904340

CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
Received: April 26, 1999

re: One sample for Miscellaneous Metals anaiysis.
Method: EPA 3010A/3050A/6010A Nov 1590

Client Sample ID: W1D
'Spl#: 238143 Matrix: WATER Extracted: April 30, 1999
Sampled: April 25, 1999 Run#: 18592 Analyzed: May 4, 1999

REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT EPIKE FACTOR

AE%I_?_YTL {(mg/L) (mq/L) (mg/L) (%)
COPPER 2.2 0.10 N.D. 100 20

IRON N.D. 2.0 N.D. 108 20
ZINC 47 0.20 N.D. 102 20

‘}\/

1 Barekzai ric Tam

I Analyst ’ Laboratory Director

510-893=-8205¢6 oy
: ‘1220 Quarry Lane « Pleasanton, California 94566-4756 84010 G:000408 JHN 15:22
(925) 484-1919 » Facsimile (925) 484-1096
Federal ID #68-0140157



- MAY. -04' 99(TUE) 16:39 CHROMALAB, NG, TEL:§10 484 1096 . i.()ll

CHROMALAB, INC.

IR —————— ]
Environmantal Sarvices {SDB)

May 4, 1999 Submisgion #: 9904340

CH2M HILI, OAXKLAND
Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
Received: April 26, 1999

re: One sample for Miscellaneous Metals analysis
Method: EPA 3010A/3050A/6010A Nov 1950

Client Sample ID: QC-2 ‘
Spl#: 238144 Matrix: WATER "Extracted: April 30, 1999
Sampled: April 25, 1999 Runj#: 18%92 Analyzed: May 4, 1999

REPORTING BLANK BLANK DILUTION

RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE ma/L L mq/L

COPPER \ D, 0.0050 N.D. 100 1
IRON N.D. 0.10 N.D. 108 1
ZINC N.D. 0.010 N.D. 102 1l

Analyst Laboratory Director

510-893-8205 6 om '
1220 Quarry Lane « Pleasanton, California 94566-4756 MDD C:OCO40 SO 1522
(926) 484-1919 » Facsimile (925) 484-1096 :
Federal ID #68-0140157

I 1 Barekzai ric Tam



MAY. -04' 99 (TUE) 16:58  CHROMALAB, - INC. TEL:510 484 1096 P. 006

CHROMALAB, INC.

r——-—' . )
Environmantal Services (SDB)

May 4, 1999 Submisgsion #: 9904340

CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
Received: April 26, 1999

re; One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: QC-1

Spl#: 238139 Matrix: WATER Extracted: April 30, 1999
Sampled: April 25, 19989 Run#: 18592 Analyzed: May 4, 1999

REPORTING BLANK BLANK DILUTION

‘ - RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE { L mng/L L) (%)
COPPER 0.10 0.10 N.D. 100 20
IRON : 130 2,0 N.D. 108 20
ZINC 110 0.20 N.D. 102 20

!
i
i
i
1
i
I
I
i .
l_
i
!
1
|
!
I
!
I
I

Laboratory Directoxr

510-893-8205¢ ww
_ 1220 Quarry Lane - Pleasanton, California 94566-4756
~ (925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157

NO10 :0C0406 JoHw 15:23




MAY. -04"99(TUE) 07:26  CHROMALAB, INC. TEL:510 484 1096 P. 001

] CHROMALAB, INC.

PEE———— .
Environmental Servicas (SOB)

' May 3, 1999
CH2M HILI, OAKLAND

Submission #: 93804340

I Atten: Sam Brathwaite

Project: PENN MINE _ Project#: 10-467-01
Received: April 26, 1999

re: One sample for Soluble Miscellaneocus Metals with Mercury analysis.
Method: EPA 3005A/6010A/7470A Nov 1990

Client Sample ID: W-2D

Spl#: 238145 Matrix: WATER Extracted: April 30, 1999
Sampled: April 25, 1999 Run#: 18576 Analyzed: April 30, 1999
v REPORTING BLANK BLANK DILUTION
_ RESULT LIMIT " RESULT SPIKE FACTOR
ANALYTE _{(mg /L) (me /L) (mg/L) = (%)
COPPER N.D. 0.050 N.D. 95.6 10
IRON N.D. 1.0 N.D. 113 10
ZINC N.D. 0.10 N.D. 101 10
ChristoM (= ‘ajel\v'e?ona _
Analyst Operations Manager

. 510-893-8205 6 =m . '
1220 Quarry Lane - Pleasanton, California 94566-4756 MA30 £-AC04D6 JONE [0:5

(925) 484-1919 - Facsimile (925) 484-1096
Federal ID #68-0140157



MAY. -04' 99(TUE) 07:26  CHROMALAB, INC. TEL:S10 484 1096 . P. 0602

] CHROMALAB, INC.
e ironmantal Servicas (SDB)

lMay 3, 1988
CH2M HILL OAKLAND

Submission #: 9904340

l Atten: Sam Brathwaite

l Project: PENN MINE Project#: 10-467-01

Received: hpril 26, 1998

re: One sample for Soluble Miscellaneous Metals with Mercury analysis.
l Method: EPA 3005A/6010A/7470A Nov 1990

Client Sample ID: W-28
Spl#: 238146 Matrix: WATER Extracted: April 30, 1999
l Sampled: April 25, 1999 Run#: 18576 Analyzed: April 30, 19393
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIRKE FACTOR
ANALYTE (mgéx.) (mg/L) {mg/L (%)
COPPER 0.062 0.050 N.D. 899.6 10
IRON N.D. 1.0 N.D. 113 10
I ZINC 0.41 0.10 N.D. _ 101 10
Christc%/ ' i¥h -él\-ve{éna
Analyst ' Operations Manager
510-853-8205 & wm ;
l 1220 Quarry Lane = Pleasanton, California 94566-4756 A MO20 Q:AC0405 Juh 10;¢
(925) 484-1919 + Facsimile (925) 484-1096
Federal ID #68-0140157



ﬁ’\Y. -04'99(TUE) 07:27  CHROMALAB, INC. TEL:510 484 1096 P. 003

D ————

I CHROMALAB, INC.

P— Environmental Sanvices (SDB)
lMay 3, 1999 o Submission #: 9904340
IICHZM HILL OAKLAND

Atten: Sam Brathwaite

' Project: PENN MINE Project#: 10-467-01

Received: April 26, 1998

re: One sample for Soluble Miscellaneous Metals with Mercury analysis.
Method: EPA 3005A/6010A/7470A Nov 1950

Client Sample ID: W-1

Spl#: 238147 Matrix; WATER Extracted: April 30, 1999
Sampled: April 25, 1999 Run#: 18576 Analyzed: April 30, 1999
REPORTING BLANK BLANK DILUTION
REBULT LIMIT RESULT SPIRKE FACTOR
ANALYTE mg/L L mg/L) (%)
COPPER 0.10 0.050 N.D. 99.6 10
TRON 10 - 1.0 N.D. 113 10
ZINC ' N.D. 0.10 N.D. 101 10

e ;t}~v€§ona

Chri e ndt
Operations Manager

Analyst

‘510-893-8205« om
1220 Quarry Lane = Pleasanton, California 94566-4756 MI30 0:0CD406 JOHN 103

(925) 484-1919 - Facsimile (925) 484-1096
Federal ID #68-0140157



i\Y. -04"99(TUE) 07:27  CHROMALAB, INC. TEL:S10 484 1096 P. 004

] CHROMALARB, INC.
m&m (SDB)

'May 3, 1998
I CH2M HILL OAKLAND

Submisgion #: 9904340

Atten: Sam Brathwaite

l Project: PENN MINE Project#: 10-467-01

Received: April 26, 19959

re: One sample for Soluble Miscellaneous Metals with Mercury analysis.
Method: EPA 3005A/6010A/7470A Nov 1990

Client Sample ID: W-5 v
Extracted: April 30, 1999

Spl#: 238148 Matrix: WATER
Sampled: April 25, 1899 Run#: 18576 Analyzed: April 30, 1999
REPORTING = BLANK BLANK DILUTION
I RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg /L) (mg/L) (mg/L) (’6)
COPPER 0.16 0.050 N.D. 39.6 10
IRON N.D. 1.0 N.D. 113 10
l ZINC 0.86 0.10 N.D 101 10
l ChrlstM Mna
Analyst perations Manager
510-893-8
' 205 = o 1220 Quarry Lane - Pleasanton, California 84566-4756 : 230 BGEBES o 23
(925) 484-1919 = Facsimile (925) 484-1096
' - Federal ID #68-0140157



MAY. -04' 99(TUE) 07:27  CHROMALAB, INC. - TEL:510 484 1096 P. 006

i
J CHROMALAB, INC.
—-__-E‘n—w;n_manm! Services (SDB)

'May 3, 1999 Submission #: 9904340

CH2M HILL OAKILAND
l Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
lRecei-ved_: April 26, 1999 :

re: One sample for Soluble Miscellaneous Metals with Mercury analysis.
- Method: EPA 3005A/6010A/7470A Nov 1950

Client Sample ID: CHMW-2

Spl#: 238152 Matrix: WATER Extracted: April 30, 1999
Sampled: April 25, 1999 Run#: 18576 Analyzed: April 30, 1998
' REPORTING BLANK BLANK DILUTION
RESULT LIMIT - RESULT SPIKE FACTOR
ANALYTE (mg /L) (mq /L) (mea/L) (%)
COPPER 0.12 0.050 N.D. 895.6 10
IRON 140 1.0 N.D. 113 10
I ZINC 120 0.10 N.D. 101 10
ChriM i Ma
Analyst Operations Manager

510-893-8205 & . : '
1220 Quarry Lane - Pleasanton, California 94566-4756 W30 0:000405 JoHH 1034

(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157



MAY. -04" 99 (TUE) 07:27

CHROMALAB, INC.

J CHROMALAB, INC.

— .
Environmental Services (SDB)

'May 3, 1888

_ CH2M HILL OAKLAND

Atten:

PENN MINE

April 26,

'm Project:
IReceived:

re:
 Method:

Sam Brathwaite

Project#:
1999

Client Sample ID: CHMW-3

Spl#: 238153

Matrix: WATER

TEL:S10 484 1096

Submission #: 9904340

10-4€7-01

P. 007

One sample for Soluble Miscellaneous Metals with Mercury analysis.
EPA 3005A/6010A/7470A Nov 1990

Extracted: April 30, 1999

Sampled: April 25, 1995 Run#: 18576 Analyzed: April 30, 1999
REPORTING BLANK BLANK DILUTION
' RESULT LIMIT RESULT SPIKE FACTOR
l ANALYTE mg/L L mg/L (%)
COPPER 2.3 0.050 N.D. 95.6 10
IRON N.D. 1.0 N.D. 113 10
I ZINC 39 0.10 N.D. 101 10
ChriM 1 Verona
Analyst ations Manager

510-893-8205 x o

1220 Quarnry Lane = Pleasanton, California 94566-4756
- (925) 484-1919 - Facsimile (325) 484-1096

Federal ID #68-0140157

MO30 0:0C04T5 JOMN 10:34



APR. -30" 99 (FRI) 13:52  CHROMALAB, INC. TEL:510 484 1096 P. 004

e
CHROMALAB, INC.
B Environmenta) Services (SDB)
April 30, 1999 : Submission #: 9904315
CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
Received: April 22, 1999

o —N
re: One sample for%ﬁ?:} Miscellaneous Metals with Mercury analysis.
Method: EPA 3005A/6010A 0A Nov 1990 ‘

Client Sample ID: G8-7 '
Spl#: 237922 Matrix: WATER Extracted: April 26, 1999

(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157 :

I Sampled: April 22, 1999 Run#: 18484 Analyzed: April 26, 1999
REPORTING BLANK BLANK DILUTION
, - RESULT LIMIT RESULT SPIKE FACTOR
l ANALYTE (ma/L) (mgr/L) (ma/L) (%)
COPPER 37. 0.0050 0.0098 101 1
IRON 1.8 0.10 N.D. 112 X1
l ZINC 120 0.010 N.D. 99.8 1
Chri stopM/ _ i a;;\\g::\ona
l Analyst Operations Manager
510-893-8205 & wmm
' 1220 Quarry Lane « Pleasanton, California 94568-4756 MO30 00000 JOHM 1040



APR. -30" 99(FRI) 13:52  CHROMALAB, [NC. TEL:510 484 1096 P. 005

CHROMALAB, INC.

- Environmental Services {SDB)

 April 30, 1999 Submission #: 9904315

CH2M HILL OAKLAND
Atten: Sam Brathwaite

Project: PENN MINE Project#: 10-467-01
Received: April 22, 1999

re: One sample for SOIuble Miscellaneous Metals with Mexrcury analysis
Method: EPA 3005A/6010a/7470A Nov 18590

Client Sample ID: GS8a
Spl#: 237923 Matrix: WATER Extracted: April 26, 1999

Sampled: April 22, 1999 Run#: 18484 Analyzed: April 26, 1999

REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT 8PIKE FACTOR
ANALYTE (mg/L) (mg /L) {(mg /1) (%)
COPPER 0.035 0.0050 0.0098 101
IRON N.D. 0.10 N.D. 112 1
ZINC 0.084 0.010 N.D. 99.8 1

CMlSCM/ i MOna
l Analyst Operations Manager

510-893-8205S ¢ o
1220 Quarry Lane « Pleasanton, California 94566-4756 SIS0 RO JUHA 100

(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140167



APR. -30" 99 (FRI) 13:52  CHROMALAB, INC. TEL:§10 484 1096 P. 006

CHROMALAB, INC.
B Evironmenta! Sarvicas (SDB)
April 30, 1999 Submission #: 9904315
CH2M HILL OAKLAND |
Atten: Sam Brathwaite

Project: PENN MINE : Project#: 10-467-01
Received: April 22, 1999 :

re: One sample for Soluble Miscellaneous Metals with Mercury analysis.
Method: EPA 3005A/6010A/7470A Nov 1980

Client Sample ID: GSl1l4

(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157

Spl#: 237924 Matrix: WATER Extracted: April 26, 1999
l Sampled: April 22, 1999 Run#: 18484 Analyzed: April 26, 1999
REPORTING ‘BLANK BLANK DILUTION
RESUOLT LIMIT "RESULT SPIRKE FACTOR
l ANALYTE (mg/L L L) (%)
COPPER 41 0.0050 0.0098 101 1
TRON 46 0.10 N.D. 112 1
l ZINC 140 0.010 N.D. 99.8 1
ChristM M—%\eﬁna
l Analyst : Operations Manager
510-893-8205c6c oo .
' 1220 Quarry Lane « Pleasanton, California 94566-4756 MOS0 G:050AS JOHN 1090



MAY. -04" 99 (TUE) 07:27  CHROMALAB, INC.

J CHROMALAB, INC.

TEL:510 484 1096

P. 008

_— Environmental Sarvicas (SDB)
lMay 3, 1989 Submission #: 9904340
. CH2M HILL OAKLAND
' Atten: Sam Brathwaite
Project: PENN MINE - Project#: 10-467-01
Received: April 26, 1999
re: One sample for Soluble Miscellaneocus Metals with Mercury analysis.
Method: EPA 3005A/6010A/7470A Nov 1990
Client Sample ID: GS4A
Spl#: 2381585 ‘, Matrix: WATER Extracted: april 30, 1993
Sampled: April 25, 1999 Run#: 18576 Analyzed: April 30, 1999
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE {mq/L) {(mg/L) (mg /L) (%) :
COPPER 0.15 0.050 N.D. 99.6 10
IRON N.D. 1.0 N.D. 113 10
ZINC 15 0.10 N.D. 101 10
Chris% i\l{rona
Analyst erations Manager

10-893=-820 .
5 3-8205e& wm 1220 Quarry Lane - Pleasanton, California 94566-4756

(925) 484-1919 « Facsimile (925) 484-1096
Federal |D #68-0140157

M0 0:0C040S JONHN 10:36



MAY. -04' 99(TUE) 07:28  CHROMALAB, INC. : TEL:§10 484 1096 P. 009

|
J CHROMALARB, INC.

» ' Environmental Services (SDB)

IMay 3, 1993
CH2M HILL OAKLAND

Submission #: 9904340

Atten: Sam Brathwaite

Project: PENN MINE A _ Project#:  10-467-01
lReceived: April 26, 1999

re: One sample for Soluble Miscellaneous Metals with Mercury analysis.
l Method: EPA 3005A/6010A/7470A Nov 1550

Client Sample ID: W1D

- Spl#: 238156 Matrix: WATER . Extracted: April 30, 1993
Sampled: April 25, 1999 Run#: 18576 Analyzed: April 30, 1999
REPORTING BLANK BLANK DILUTION
_ RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg/L) (mg/L) (mg/L) (%)
COPPER 2.3 0.050 N.D. 99.6 10
IRON N.D. 1.0 N.D. 113 10
I ZINC 48 0.10 N.D. 101 10
Christom b ‘aillléxona
I Analyst Operations Manager

510-893-8205 o ame

(925) 484-1919 « Facsimile (925) 484~1096
Federal ID #68-0140157

1220 Quarry Lane » Pleasanton, California 894566-4756 MOS0 0:0C04D5 JOKN 10:3¢



MAY. -04' 99(TUE) 07:27

CHROMALAB, INC.

P —

] CHROMALAB, INC.

S— Environmental Servicas (SDB)

lMay 3, 1999

TEL:510 484 1096

Submission #: 9904340

P. 005

CH2M HILL OAXLAND
l Atten: Sam Brathwaite
Project: PENN MINE Project#: 10-467-01
IReceived: April 26, 1999
re: One sample for Soluble Miscellaneocus Metals with Mercury a_nalysis. »

l Method: EPA 3005A/6010A/7470A Nov 1990

Client Sample ID: QC-1

Spl#:- 238150 Extracted: April 30, 1993

Matrix: WATER

Sampled: April 25, 1899 Run#: 18576 Analyzed: April 30, 1993
REPORTING BLANK BLANK DILUTION

RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE (mg /L) (mg /L) (mg/L) (%)

COPPER 0.14 0.050 N.D. 89.6 10

IRON 150 1.0 N.D. 113 10

ZINC 120 0.10 N.D. 101 10

ChriM chael Verona

Analyst Operations Manager

510-893-8205
- ® we 1220 Quarry Lane ¢ Pleasanton, California 94566-4756

(925) 484-19819 - Facsimile (825) 484-1096
Federal ID #68-0140157

MO3ID D:0C0405 JOHN 10348



MAY. -04" 99 (TUE) 07:28 [NC.

I
§ CHROMALAB, INC.

B ————
Environmental Services (SDB)

lMay 3, 1999
OAKLAND

CHROMALAB,

CH2M HILL

l Atten:

Project:
l Received:

Sam Brathwaite

PENN MINE

April 26, 1999

re:
Method:

IClient Sample ID: QC-2

Matrix: WATER

TEL:510 484 1096 P.010

Submission #: 9904340

Project#: 10-467-01

One sample for Soluble Miscellaneous Metals with Mercury analysis.
EPA 3005A/6010A/7470A Nov 1990

Spl#: 238157 Extracted: April 30, 1999

l Sampled: April 25, 1999 Run#: 18576 Analyzed: April 30, 1939
' REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE ma/L) (ma/L) (mg/L) (%)

COPPER 0.057 .050 N.D. 99 .6 10
IRON N.D. 1.0 N.D. 113 10
ZINC N.D. 0.10 N.D. 101 10

Christ

t
l Analyst

M&

perations Manager

510-893-8205a o

1220 Quarry Lane - Pleasanton, California 94566-4756
(925) 484-1919 - Facsimile (925) 484-1096

WUI0 CUCO405 SOHN 16:34

Federal ID #68-0140157



' MAY.-07' 99 (FRI) 08:22  CHROMALAB, INC. TEL:510 484 1096 P. 002

MAY. 7.1999 7:I3AM NO.9176 P 2
S oia 680 Chesapeate Drive Ragwood Chy. CA 94063 (650) 364-9600  FAX (650) 3649233
equ 404 N. Wiget Lane Walnut Creck, CA SMS98  (925) 988-9600  FAX (925) 98A-9673
- BI9 Sather Avenue, Sulte 8 Satramento, CA 95834 (916} 921-9600 FAX (916) 921- 0100
L ¥ 4 Analytlcal 1455 McDowell Bvd. Norh. Ste. D Potalurna, CA 94954 (707) 792-1865  FAX(707) 7920342 -
1551 industrial Road San Caring, CA 94070-4111 (650) 232-9600 FAX (650) 232-9612

R ==

Tlﬁl [t

"““:i'iﬁl:'_'_'mlm IE R, HisE i T e MU Lk A
i ] = Ml e I g s T ke
: Chromalab, Inc. cnem Praj. ID; 2004340 ~Received: 04/27/96
2 1220 Quarry Lane . £
.., F'Ieamnbon CA94566 Lab Proj. ID: 9904A64 Reported: 05 /05/99 =,
'!"'au *'"nm..m. 'wmmrrnvn ﬁﬁmmm,@w e N
LABORATORY NARRATIVE
l In order to properly interpret :hia report, it mugst be reproduced in itse enrirery. This
report containg a total of /3 pages including the laporatory narrative, sample
resu%ts gquality control, and related documents ag required (cover page, COC, raw data,
l ete.
SEQUOIA ANALYTICAL
¢ .
L.
O . - Pann- 3




MAY. -07' 99 (FRI) 08:22  CHROMALAB, INC. TEL:510 484 1096 P. 0.03

' MAY. 7.1999 7:13AM NO. 8176 P 3
S : 480 Chesaposke Drive Reewood Clry. CA 08063 (630) 364-9600  TAX (650] 364-D233
l equo]-a 404 N. Wiges Lane Walnut Creek, CA 54598 (925) 988-9600  FAX (925) 988-9673
819 Surikar Avenua. Suite § Sacramomo. LA 95934° {916) 921-9600 FAX (916) 921-0100
LV 4 Analytical 455 McDowet Bivd. North, $1¢. O Petalurma, CA 54954 (707) 792-1865  FAX (707} 762-0342
1551 ingustrial Road San Carlor, CA 94070-4111 (650) 232-9600  FAX (650) 232-9412

éi?'fi“'“’“i“muhlﬂmﬁﬁh R e e e || s e L TP mema e
' Chromalab, Client Proj. ID: ampled: 04/26/98 &
. 1220 Ouarry Lane Recelved: 04/27/99 &
§ Pleasanton, CA 94566 Lab Proj. ID: 8904A64-01 Analyzed: see below §
k A Sample Descript: LIQUID,W-2D A el 05 /05 ;
2 Attent eported: O i
.. ._.m.:ﬁ::;’r?mmmuummmmﬂ4wm,r.in.n: e T R 0 ]
LABORATORY ANALYSIS
l Analyte Units Detection Meihod Analyst Date Sample
: Limit Analy2ed Results
Ikalinity: Bicarbongte mg CaCO3/L 5.0 SM 2320 MYL 05/03/99 350
ultate mg/L 10 EPA 300.0 BE 04/30/99 1700

lalym reponad as N.D. ware not presant above (he statad fimit of detection.

iEQUOIA ANALYTICAL - ELAP #1210

-~

L Plaase Nota:
_ - Thia sampla was preserved in accordance with EPA approved presanation methads.
Ioject Ma{;gir'y
| Page:



MAY.-07' 99 (FRI) 08:22  CHROMALAB, INC. TEL:510 484 1096 ‘ P. 004

l MAY. 7.1999 7:13AM NO. 9176 P 4
S 0la 890 Chestpeate Drie Recwood Clty, CA 94063 (650) 364-9600  FAX (650) 364-9233
: equ ADA N, Wiget Line Waimn Creek, CA 04598 (925)088-0600 1A (925) 080967
819 Seriker Avenue, Sule 8 Sacramenta, CA 95834° {516) 9219800 FAX (916) 921-0100
Analytlc Al 1455 McDowed Bt North, St2. D Pesaluma, Ch 94954 [(70) 7921888 FAX (707) 702-0342
1551 Industrial Read San Carlos, CA 40704111 (650) 232-9600  FAX (650) 232-9612

-=mmm..m-==s_~_=sg‘u:'?é'ﬁf T "ﬂ"%lnlll!‘“lﬂ‘ﬂ'ﬂ'lh "“1"IILHMI.".‘E'!‘L'IMMIIL“[JJEEKI st '-EE;.",.’I!{MMEI.., =

" Chromalab, Inc. Client Proj. 1D ampled 04/25 99 !—:
8 1220 Quarry Lane Received: 04/27/99 [
;j Pleasanton, CA 94566 Lab Proj, ID: 9904A64.02 Analyzed: sep below E
: gl Amention Kan Wright Sample Descﬂpl LIQUID W-25 R ot: 05/05 g
AL n Wi S I eported: 05/05/99 _ &
. !ﬁ* N e e sl e R i lmﬁ";?s?;i:.ﬁ Jllmt_"ﬂ%ﬁuwummn@g; IIIIIIIII”[}{MEg;!
LABORATORY ANALYSIS
' Analyte ' Units = Detection  Method Analyst Date Sample
A Limit Analyzed Reguite
Alkalinity: Bicarbonate mg CaCO3/L. 5.0 8M 2320 MY,  05/03/9% 280
Suliate mg/L 1.0 EPA3000  BE 04/29/99 180
lnuy!es reparted as N.B. were not present abgve the statad limit af detection.
IiEQUOIA ANALYTICAL - ELAP #1210
: = Pisana Nota; )
~ ) = Thix sampie was prassrvad in astordance with EPA appraved proservation metheds,
bocvoer 2~
. -~ Page: 2



l MAY. -07' 99 (FRI) 08:22  CHROMALAB, INC. TEL:510 484 1096 ' P. 005

MAY, 7.1999 T7:13AM NO. Q176 P %
S -1 680 Chesapeahe Drtve Redwood City, CA 94063 {650) 364-5600 FAX (6S0) 364-923)
equoia 404 N. Wiget Lane Walnat Creek, CA 94598 (925) 983-9600  FAX (925) 588.9673
. 819 Sirtker Avenue, Sulte 8 Sacramento, CA 55034° (916) 821-9600 FAX (916) 921-0100
v Analytlcal 1455 McDowet Sivdl. North. Ste. D Petaluma, CA 94954 (707) 792-1865  #AX (707) 792-0342

1551 Industrial Raad San Carlos, CA 94070-4111  (650) 232-9600 FAX (650) 232.9612

e 2T MmN 'jig;ulnnum,,,.,;,ﬂ,.r.jg" N
5 Ch e, e Proj, ID: 6004340 = P Semplad: 04 25/99 i
1220 Quarry Lane : ' Received: 04/27/99 &
"! Pleasanton, CA 94566 Lab Pro|, ID: 9904A64-03 Analyzed: see below {
g ” Ker Wright Sample Daseript: LIQUID,W-1 A
ttention en Wri ofted: 05 &
E“ S e R S LS =
LABORATORY ANALYSIS
l Analyte ' Units - Detection Method Analyst Date Sample
: Limit Analyzed Results
Ikalinity: Bicarbonate mg CaCO3/L 6.0 SM 2320 MYL  05/03/80 64
ultate mg/L 1.0 EPA 300.0 BE 04/29/99 5.6
‘alyhaa reported aa N.D. ware not present above tha atatad Iimit of datection.
"EGUOIA ANALYTICAL - ELAP #1210
) L Pleass Note:
el This cample was proservad in accardance with EPA approved preservation methodg.

)
l'oje'ct Manag%r )/
|

Paga! a.



l MAY. -07' 99(FRI) 08:23  CHROMALAB, INC. TEL:510 484 1096 P. 006

MAY. 7.1999 7:13AM NO.9176 P B
S Oi a 680 Chegapeske Drive Redwoad Clily. CA 94063 (&50) 3549600 FAX (6S0) 364-9233
equ 404 N. Wiges Lane Walnut Creek, CA 94558 (923) 988-9600  FAX (925) 9889473
. 819 Strier Avewe, Sufte 8 Sacramentn, CA 95834° (916) 921-9600  FAX (916)921-0100
v Analytlcal M55 McDowell Bivd. Nerth, Sre. D Pecaluma, CA 54954 (707) 7192-1865 FAX {707) 7920342
: 1553 Industrisl Road 5an Carlos, CA 9406204111 (650) 232-9600 FAX (850) 232-9612

&'5‘% mﬁsgﬁmlgggﬁéﬁil Ml '"’“'Jilﬂiﬂlllﬂllﬂl’ﬁiw"f&'mn Afiggiiii %@!’mﬁﬁm eE el Yy i !En_:g
lF Chromaiab, Inc. Client Prof. ID: 9904340 Sempled: 04/25/99 &
% 1220 Quarry Lane . , Recelvad: 04/27/99 &
5 Pleasanton, GA 94566 Lab Proj. ID: 9304A64-04 Analyzed: see belaw  §

Sample Descript: LIQUID,W-5

i Aftention: nWrght } ] Heegrted: as 405 ‘?9 a
lﬁmm.‘?.i?s“ﬁW%Wﬁ’eﬁﬁméﬁﬂ%%%ﬁmﬁﬁmw%nmw s e e R T e A e
. LABORATORY ANALYSIS
l Anglyte ‘ Units Detection  Method Anglyst Date Sample
Limi Analyzed Results
Alialinity: Biearbonate mg CaCO3/L 5.0 SM 2320 MYL 05/03/99 66
Sulate . mg/L 1.0 EPA 300.0 BE 04/23/89 20
l-alyteo repartad as N.O. were nol presant above ine stated limnit of datection.
"‘EQUOIA ANALYTICAL - ELAP #1210
s Pinase Note: )
ﬁ L This sample was presetved in accardanee with EPA appreved preservation methoga.
loject Manager - | '
Page: 4



l MAY. -07' 99 (FRI) 08: 23 CHROMALAB, INC. TEL: 510 484 1096 P. 008

MAY., 7.1999 7:14AM NO. 9176 P. 8
S Oja 620 Creupessc Drie Redwood City. CA 94063 (650) 364-0600  FAX (650) 364-9233
equ 404 N. wiget Lane Walnut Creek, CA 94598 (O25)988-9600  FAX (915) 9BB-067)
. 619 Striker Avarue, Sulte 8 - Sacramened, CAOSB34"  (916)921-5600  FAX (816)921-0100
Analytlcal 1453 McDowedl Bivd. North, Ste. D Perakuma, CA 54950 (707) 792-1865  FAX (707) 792-0342
1551 indusuial Roed $an Carlos, CA 94070-4111 (650) 232-9600  FAX (650) 232.9612

imu Eol i ISILWHFMMMWW&JNI"W“ i it el e l‘n‘E."'""’*"T [ s e
4G rom ro] ID Samp 04725099 U
1220 Quany Lane Recelved: 04/27/99
éPleasamon CA 94566 Lab Praj, ID: 9904A64-0 Analyzed: see below

m : Sample Deseript: LIQUID CHMW-2 i
Attention: Ken Wright ! o — orted: 05/05/88 &
l .uu‘.iuuum'mﬁmhﬂllmm:ﬂlﬂﬂlkﬂmm AT mh._—z—"_——z-__a.'&m‘&mwﬁ%‘%dﬂh’f‘wmmww‘?ﬂg@ﬁm e A

LABORATORY ANALYSIS

l Analyte Units Detection  Method  Analyst Date Sample
Limit Analyzed  Results
Alkalinity: Blcarbonate ' mg CaCO3/L 6.0 | SM 2320 © MYL 05/03 : N.D.
l Sulfate : mg/L 10 ~ EPA 300.0 BE 04/3049999 1400

lnalyus reported as N.D. wara not prasent abave tha stated kimit of detaction.

|BEOUOIA ANALYTICAL . ELAP #1210

—

. Ploase Note:
N - This sample was preservad in acoardance with EPA approved proservation methada.

lro]ect W

" Page: .8



MAY.-07' 99 (FRI) 08:23  CHROMALAB, INC. TEL:510 484 1096 P. 009

l MAY. 7.1999 7:l4AM TSI
Sequoia anwrela Recwaod Clty. CA 94063 (650) 364:9600  FAX (650) 364-9233
q 404 N. Wiget Lane Wainut Creal, CA 94598  (925)980-9600  FAX (92$) §88-967)
) 819 Striker Avenue. Sutte 8 Sacramento, CA 95834° {916) 921-9600 FAX (916) 921 -0100
AnalYtl Cal 1455 McDowelt Bivg. North, Ste. D Petaluma CA 94954 (707} 192.1865 FAX (707) 792-0342

1551 Industrial Road San Carlos, CA 94070-4111  (650) 232-9600 FAX (650) 232-9612

L u!"!z-nmn :=::~§__=:g=*

'ullllglg;;.;.zs. m- qmm' { ; Wﬁmnum

mr;ﬂ—i‘&%m%@m@%mmm..nhmnhmm%

£ Chromalab, Inc. ' Client Proj. ID: Sampled: 04/25/99 &
? 1220 Quarry Lane Received 04727/99 K
i Pleasanton. CA 84566 Lab Pro|. ID: 9904A64-07 Analyzed: see below £
Sample Descript: LIQUID,CHMW-3 i
ttenngn_#_ Ke ,,,,,, o o e ed: 05 05 E
I b mn&ﬂﬁﬂ'ﬂv .&'ﬁ;’ o ulmﬂm'm" i e LR S s '“““"E%’ il ""'"""k—-—-——m:u
LABORATORY ANALYSIS
l Analyte _ Units Detection Method Analyst Date Sample |
Limit Analyzed Results
ikalinity; Bicarbonete mg CaCQ3/L 5.0 SM 2320 MYL 05/03/99 67
Liifate mg/L 100 EPA 300.0 BE 04/30/99 3600
IlMes rapartod a8 N.O. were not presant above the atated fimit of detection.
fquom ANALYTICAL . ELAP #1210
- . Ploags Note:
/-7 . P i This sample was preserved in acesrdanca with EPA approvad presaervation methads.
B~
- Pags: 7



| - RO
MAY. -07 99 (FRI) 08:24  CHROMALAB, [NC. TEL:510 484 1096 - P
l MAY. 7.1999 7:14A¥ _ NO. 9176 P 10

S 3 a 630 Chesapeare Drive Redwood Chy. CA D4063  (650) 344-9600  FAX (650) 364-923)
I EQUOI 404 N. Wiges Lane Walnut Creel, CA 94508 (925)988-9600  FAX (925) 988-0673
. 819 Striker Averue, Sujee 8 Saczamento, CA 95834° (916) 921-9600 TAX (916) 921 -0t00
v Analytlcal 1455 McDowell Biva. North. Ste. D Pecaluma. CA §4954 {707)792-1885 - FAX (707) 792-0342
1581 Industriel Road ‘ San Corlos, CA 940704111 (650) 232-9600  FAX (650) 232.9612
zmm‘n ol ey e W st gm|m’ﬁf%ﬂ“wmﬂmmﬁmﬁ@: [k Q:é"“%'i-i'é'm"“J"mmﬂllﬂumn
l i Chromalab, fnc. liant Proj. 10: Sampled: 04/25/58 &
w 1220 Quarry Lane _ Recaived: 04/27/89 E
2 Pleasanton, CA 94566 Lab Proj. ID: 9904A84.08 Analyzed: see below ¥
E Ken W Sample Desonpt LIQUID,GS4A q !!!
Atta i eponed: 05/0
) e e e T */wl;:;m 1
LABORATORY ANALYSIS
I Analyte : Units Detection  Method Analyat Date Sample
‘ Uimi Analyzed Results
' Alkalinity: Bicarbonate mg CaCQO3/L  S.0 SM 2320 MYL  05/03/98 110
Hl Sulfate : mg/L 10 EPA 300.0 BE 04/30/99 2100
lalmn reportad a9 N.O. ware not prasent abave the statad limit of detection,
I‘EQUOIA ANALYTICAL - ELAP #1210
N Ploasa Nots:
/‘) p— This sample was presarved in aceardance with §PA approvad presenvation methods
e
~ Paga: L]



: P 011
l MAY. -07' 99 (FR1) 08:24 CHROMALAB, INC. TEL:510 484 1096

MAY. 7.1048 7:(5AM : NO. 9176 P H
. 680 Chesapeake Drive Redwood City. CA 4063 (650) 364-9500  FAX (650) 364.9233
@ SeqUOIa 404 N, Wiget Lane walnut Croek. CA 84508 (918)988-9600 .  FAX fezs; $88-9673
l 3 . 1 819 Suiker Avgoue, Sulte 8 Sacramento, CA 95834 {916) 921-0600 FAX {916) 2210100
Analytica 1438 McDowall BNA North, See. D fetaluma. CA 949%a (707) 792-1865  FAX (307) 7920342

1851 Industral Road San Carlos, CA 9<070-4111  (650) 232.9600 FAX {65D) 232-9612

Pt b L _;:;;?" ';Hmmsum 5;‘“ = : ;‘-ﬁl-_[“‘:*"‘,_—:—”::?l H mulllqu—-ﬁ——-‘i E ‘__‘-:JW ]
g hromalab inc. Client on; ED l mpled 04/25/99r—-};
£ 1220 Quarry Lane Recelved: 04/27/98 &
z Pleasanwn CA 94566 Lab Proj. ID: 9904A8 4-09 Analyzed: see below &
Sample Descript: LWQUIDW1D n
o — . e orted .2!(. ?5

I e e i lrw .

LABORATORY ANALYSIS

l Analyte Units Detaction  Method Analyst Date Sample
_ Limit Analyzed Resufts
Alkailinity: Bicarbonate mg CaCO3/L. 5.0 SM 2320 MYL 05/03/99 7
lSullata : mg/L 10 EPA 300.0 8E 04/30/98 1900
Iryms faparted as N.O. wera nat gresant abbove tha stated imit of dotaction.
iQUOIA ANALYTICAL . ELAP #1210
~ Please Note:
. Wf This aample was pressrved In accordanes with EPA spproved pfmrvmton methods
l]em Manager Pana- -



MAY.-07 99 (FRI) 08:23  CHROMALAB, INC. TEL:510 484 1096 P. 007

l MAY. 7.1999 7:l4AM NO. 9176 P 7
s : 680 Chesapeake Drive Redwood Clty, CA 5406 {650) 364.0600  FAX (650} 364-9233
' eqHOIa 404 N, Wiget Lane Walnur Creek. CA 94598 {925)9B8-9600  FAX [D25) 988-9673
. B819 Serker Avenue, Sulte A Sacrarmnentn, CA 95834° (916) 921-9400 FAX (916) ©21-0100
.y Analytl CAl 1455 McDowell Bivet. Nurth, Ste. D Peraluma, CA 54954 {707)792-1865 . FAX (707) 792.0342
1551 Industrial Road San Carlos, CA 94070-4111  (650) 232.9600  FAX (650) 232-9612
e DG = L = T ] i I' T (]
M Y il o TR Bror D 8904340 FA a1 Ry ) Im mu il :E—.f;izmsl/gg 5
1 1220 Quarry Lane Recelved 04/27/99 3
% Pleasanton, CA 94566 Lab Proj. ID: 9904A64-05 Analyzed: ses balow #
,,,' ' Sample Descript: LIQUID,OC-1 v
= . ft St.-J‘;"!'T!' A e e o Pt e R o '”.'_.__:“slr? L'"_eﬂﬂ S
LABORATORY ANALYSIS
l Analyte Units Detection  Method Analyst Date Sample
Limit Analyzed Resulta
Nkalinity Bicarbonate ' mg CaCO3/L 5.0 SM 2320 MYL 05/03/99 N.D.
'Su {ate mg/L 10 EPA 300.0 BE 04/30/99 1400
'ulms reported as N.D. were nal presant above the stated limit of detaction,
iEQUOIA ANALYTICAL - ELAP #1210
“ | Paase Nota:
/‘2 This sampls was pracened in accordance with EPA approved prosarvation mothads,
loject MWW
. Page:



: P.012
l MAY. -07' 99 (FRI) 08:24  CHROMALAB, INC. TEL:510 484 1096 1

MAY. 7.1999 7:15AK NO. 9176 P 2
@ S equ Oi a &80 Chesapeake Drive Redwood Clty, CA 94063 (650) 364+9600  FAX {650) 364-9223
q ) 404 N. wiget Lane Walnut Creele, CA 94508 {925) O88-p800 FAX (925) 98B-9673
- 819 Striker Avenue, Sulte 8 . Sacramenro, CA 95834 (916) 921-3600 JAX (916) D21-0100 -
Analytlcal 1455 MeDawell Bivd, North, Sre. D f’etaluma'. CA 94954 (707) 792-1865 FAX (207) 792-0342
1531 Industrial Roag San Cartos, CA $4070-4111 (650) 232-9600 FAX (650) 232-9612

Chromalab \nc. Client Project 1D: 9804340
1220 Quarry Lane

Pleasanton, CA 94566
Attention: Ken Wrlght QC Sample Group: 9904A64-01 thru -09

R

Reported: May S, 1899

QUALITY CONTROL DATA REPORT

Matrix: LCiquid
Method: EPA310.2
Analyst: M.Lawenko

ANALYTE  Alkalinity

QC Batch #: INO503863102F1A

Sample No.: 9604A63-1
Date Prepared: 6/3/80
Date Analyzed: 5/3/99

instrument .08 FIA

Sample Cong., mg/L: S5
l Conc. Spiked, mg/L: 100
Matrix Spike, mg/L: 160
% Recovery: 101

l Matrix
plke Duplicate, mg/L: 160
% Recovery: 108

elatlve % Difference: 39

RED Cantrof Limits: 0-20

LCS Batchi: LCS050399

Date Prepared: 513/99
Date Analyzed: 5/3/98
ingtrument |.0.#: FIA

Cong. Spiked, mg/L: 200

LCS Recovery, mgiL: 200
LCS % Recovery: 100

Percent Racovery Control Limits:
MSMSED 75135

LCs 80-720

Quality Assyrance Siatement: Al standard operating procedures and quality control mqu:remenls have besn mat
Plaase Noe:

The tCS$ is a contre! sample of Mown interfecent froa matriv that is snalyzed uting the sama eagenty,
preporation, and ansiyiica methods employed far the somples. The maty sptke Is an afquot of sample
with imoun quantities of specific compounds and subjeciad io the antie analytical procadure, 1

the fecovery ol analyles from ine mati 3pite Goss not fell within apecTisd cont! limils due to matrx
interference, tha LES 13 10 bé used @ vanidalea the dXch.

SEQUOILA ANALYTICAL




Y -07 99 (FRI) 08:24  CHROMALAB, INC. TEL:510 484 1096

P. 013
MAY. 7.1999 7:15AM

recedures and quality coniro! requirements have been met.

Flaasa Note:

The LCS i & control sampla of known, intarforant fres matiX U is Analyzed vaing the same reagents.
SEQUOIA ANALYTICAL preparation, and analyical meihods empioyad for the sampias. The metrix sps is sn siquot nfw::le
tortifisd wilh known quantiias of apecific compaunds and sudjecied 1o (he entire anaiylical procadure, it

the recovery af anslyles from the matrte Spike does nat fali withia specified contr) timi
Intertatencs, the LCS N " e 1o mats

L 4 b

ayvan/Kl
Proj anagér

i iv be yaed 13 validate tha bateh,

MA
' NO. 8176 P. {3
Se uoia 680 Chesapeake Deive Redwood iy, CA 94063 (650) 364-9600  FAX (650) 364-9233
q 408 N, Wiget Lane Wahwt Creek CA 94598  (928) 9BB-9600  FAX [D25) $88-9673
] I 819 Striker Avenue, Sulte 8 Sacramento, CA 95834 ° {916) 921-9600 FAX (916} 921 -0100
v Analytlca 1455 McDowell Blvid. Noreh, St D Petaluma, GA 94954 (767) 7021865  FAX (707) 792-0342
1557 induystrial Road San Carlos, CA 940704111  (650) 232-9600 FAX (650) 2329612
Chromalab, Inc. Client Project (D; 9904340
1220 Quarry Lane :
Pleasanton, CA 94566 '
Attention: Ken Wright QC Sample Group: 9904A64-01 thru -08 Reported: May S. 1899
l QUALITY CONTROL DATA REPORT
Matrix: Liquid
Method: EPA 300.0
I Analyst:  BE
ANALYTE  Fluotide Chlorige Nitrite - Bramide Nitrate Phasphate Sulfate
I QC Batch #: INDA30953000ACA
Sample No.: 9804AB6-1C
Data Propared:  4/30/99 4130199 4130189 . 413099 4r30/99 4730/88 4/30/99
Date Analyzed:  4/30/99 4/30/09 4130199 4730/99 4/30/09 4/30/89 4/30/99
instrument LD.#&:  INAC1 INAG1 “INAC1 " INACH INACH INAC1 INAC1
Sample Conc., mgn:  N.D. 180 4 - N.D. 520 56 120
l Conc. Splked, mall.: 1000 1000 1000 1000 1000 1000 1000
Matrix Spike, mgiL: 1000 1100 970 920 1500 930 1000
% Recovery: 100.0 02 93 82 28 87 88
l Matrix
Spike Duplicate, mg/L: . 1000 1100 860 810 1500 920 980
‘%% Recovery: 100.0 92 92 9 98 85 88
l Relative % Difference: 0.0 0.0 1.1 1.1 00 1.2 23
. RPD Control Limits: 0-20 0-20 0-20 020 0-20 0-20 0-20
LCS Bateh#: LCS0430993000ACA
l  DatePrepared: 4730198 430199 43099 430BS  4BQe8 4/30/09 4130139
Dste Analyzed:  4/30/99 4/30/09 413089 4/30/99 4/30/00 4/30/88 4130199
Instrument LD.#:  INACH INAC1 INAC1 INACY INACT INACH INACH
l Conc. Spiked, mgn.: ‘ 10 10 10 10 10 10 | 10
LCS Recovery, mgL: 1 9.7 10.0 9.5 5.8 9.5 9.8
l © LCS % Recovery: 109 97 100.0 95 a8 as g8
Percent Recaovery Control Limits: :
MSMSD ) 75124 758-12§ 75-128 75-12% 75-123 73.123 76-123
l LCS 00-110 80-110 © 89-110 90.1t0 80.110 20-110 80.110
Quality Assurance Statement: All standard operatin
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3 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
| Sequoia coske D )

404 N. Wiget Lane Walnut Creek, CA 94508 (925)988-9600  FAX (925) 988-9673
. 819 Striker Avenue, Suite 8 Sacramento, CA 95834 ° (916) 921-9600 FAX (916) 921-0100

v Analytlcal 1455 McDowell Bivd. North, Ste. D Petaluma, CA 94954 (707)792-1865  FAX (707) 792-0342

l 1551 Industrial Road San Carlos, CA 940704111 (650) 232-9600  FAX (650) 232-9612

, Inc _ Client Proj. ID: 45676 Received: 04/24/99
1220 Quarry Lane T

Pleasanton, CA 94566 Lab Proj. ID: 9904979, Reported: 05,/05/99

I LABORATORY NARRATIVE
In order to properly interpret this report, it must be reproduced in its entirety. This

I report contains a total of ‘3> pages including the laboratory narrative, sample
results, quality control, and related documents as required (cover page, COC, raw data,
etc.). ‘

tEQUOIA ANALYTICAL

l ) |

Iroject ManW

@ | ' Page: 1



Se UOi a 680 Chesapeake Drive Redwood City. CA 94063 (650) 364-9600 FAX (650) 364-9233
q 404 N. Wiget Lane Walnut Creek, CA 94598 (925) 988-9600 FAX (925) 988-9673

. 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 921-0100
v Anal y tlcal 1455 McDowell Bivd. North, Ste. D Petaluma, CA 94954 (707) 792-1865  FAX (707) 792-0342
, 1551 Industrial Road San Carlos, CA 94070-4111 (650) 2329600  FAX (650) 232-9612

(] . ]‘ . p *
¥ 1220 Quarry Lane Received: 04/24 /99
: Pleasanton, CA 94566 Lab Proj. ID: 9904979-01 Analyzed: see below.
Sample Descript: LIQUID,GS-7

I LABORATORY ANALYSIS
Analyte Units Detection = Method Analyst Date Sample
I , Limit Analyzed - Results
Alkalinity: Bicarbonate mgCaCO3/L 50 SM 2320 MYL  04/30/99 N.D.
ulfate : mg/L ‘ 10 EPA 300.0 BE 04/29/99 3000

|
I
i
!
!
I
i
I
I

Analytes reported as N.D. were not present above the stated limit of detection.

iEQUOIA ANALYTICAL - ELAP #1210

. . - Please Note:
I /—7 This sample was preserved in accordance with EPA approved preservation methods.

.Project Manage%V

Page:

&



Se uoia 680 Chesapeake Drive ‘ Redwood City, CA 94063  (650) 364-9600  FAX (650) 364-9233
q 404 N. Wiget Lane Walnut Creek, CA 94598 (925) 988-9600  FAX (925) 988-9673
o 819 Striker Avenue, Suite 8 Sacramento, CA 95834° (916) 921-9600 FAX (916) 921-0100

v Analytlcal 1455 McDowell Bivd. North, Ste. D Petaluma, CA 94954 (707) 792-1865  FAX (707) 792-0342
1551 Industrial Road San Carlos, CA 94070-4111 (650) 232-9600  FAX (650) 232-9612

: r , Inc. . . ID: pled:
% 1220 Quarry Lane ) Received: 04/24 /99
Pleasanton, CA 94566 Lab Proj. ID: 9904979-02 Analyzed: see below
' : Sample Descript: LIQUID,GS-8A : '
l - LABORATORY ANALYSIS -
Analyte _ Units Detection Method Analyst Date Sample
I Limit _ Analyzed Results
Alkalinity: Bicarbonate mg CaCO3/L 5.0 SM 2320 MYL 04/30/99 37
iulfate mg/L - 1.0 EPA 300.0 BE 04/28/99 200

Analytes reported as N.D. were not present above the stated limit of detection.

IEQUOIA ANALYTICAL - ELAP #1210

Please Note:
l /7 . This sample was preserved in accordance with EPA approved preservation methods.

iqject Man ' Page:
&



' S : a 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
eqUOI 404 N. Wiget Lane Walnut Creek, CA 94598 (925) 988-9600  FAX (925) 988-9673
. 819 Striker Avenue, Suite 8 Sacramento, CA 95834 ° (916) 921-9600 FAX (916) 921-0100
v Analytlcal 1455 McDowell Bivd. North, Ste. D Petaluma, CA 94954 (707) 792-1865  FAX (707) 792-0342
I 1551 Industrial Road san Carlos, CA 94070-4111  (650) 232-9600 FAX (650) 232-9612
l , Inc. j- pled:
1220 Quarry Lane , Received: 04/24/99
% Pleasanton, CA 94566 . Lab Proj. ID: 9904979-03 Analyzed: see below
l" Sample Descript: LIQUID,GS-14
i LABORATORY ANALYSIS
Analyte : : Units Detection  Method Analyst Date  Sample
l Limit Analyzed Results
Alkalinity: Bicarbonate mg CaCO3/L 5.0 SM 2320 MYL  04/30/99 _ 47
Sulfate , mg/L 100 EPA 300.0 BE 04/30/99 3400

Analytes reported as N.D. were not present above the stated limit of detection.

'EQUOIA ANALYTICAL - ELAP #1210

. . Please Note:
l /7 This sample was preserved in accordance with EPA approved preservation methods.

2

Project Manager Page:

&



Sequoia
W& Analytical

680 Chesapeake Drive
404 N. Wiget Lane
819 Striker Avenue, Suite 8

1455 McDowell Blvd. North, Ste. D

1551 industrial Road

Redwood City, CA 94063
Walnut Creek, CA 94598
Sacramento, CA 95834 °
Petaluma, CA 94954

San Carlos, CA 94070-4111

(650) 364-9600
(925) 988-9600
(916) 921-9600
(707) 792-1865
(650) 232-9600

FAX (650) 364-9233
FAX (925) 988-9673
FAX (916) 921-0100
FAX (707) 792-0342
FAX (650) 232-9612

Chromalab, Inc.
1220 Quarry Lane

Pleasanton, CA 94566
Attention: Ken Wright

Client Project ID. 45676

QC Sample Group: 9904979-01 thru -03

Reported: May 5, 1999

QUALITY CONTROL DATA REPORT

Matrix:
Method:
Analyst:

ANALYTE

Liquid
EPA 310.2
M.Lavrenko

Alkalinity

QC Batch #: IN0430993102FI1A

Sample No.:

9904979-1
Date Prepared:  4/30/99
Date Analyzed:  4/30/99
Instrument |.D.#: FIA
Sample Conc., mg/L:
Conc. Spiked, mg/L: 50
Matrix Spike, mg/L: 26
% Recovery: 51
Matrix
pike Duplicate, mg/L: 33
% Recovery: 65
elative % Difference: 24
RPD Control Limits: 0-20
LCS Batch#: LCS043099
Date Prepared:  4/30/99
Date Analyzed: 4/30/99
Instrument 1L.D.#: FiIA
Conc. Spiked, mg/L.: 200
LCS Recovery, mgiL: 200
LCS % Recovery: 102

Percent Recovery Control Limits:

MS/MSD
LCS

75-125
80-120

Quality Assurance Statement: All standard operating procedures and quality control requirements have been met.

SEQUOIA ANALYTICAL

Project M

%Kag/

Please Note:

The LCS is a control sample of known, interferent free matrix that is analyzed using the same feagents,
preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. if
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix

interference, the LCS recovery is to be used to validate the batch.

&



N

\ * 4

404 N. Wiget Lane Watnut Creek, CA 94598

: 680 Chesapeake Drive Redwood City, CA 94063
Sequoia

819 Striker Avenue, Suite 8 Sacramento, CA 95834 "

1551 Industrial Road San Carlos, CA 94070-4111

Analytlcal 1455 McDowell Bivd, North, Ste. D Petaluma, CA 94954

(650) 364-9600
{925) $88-9600
(916) 921-9600
(707) 792-1865
(650) 232-9600

FAX (650) 364-9233
FAX (925) 988 -9673
FAX (916) 921-0100
FAX (707) 792-0342
FAX (650) 232-9612

Chromalab, Inc.
1220 Quarry Lane
Pleasanton, CA 94566

Client Project ID: 45676

Attention: Ken Wright QC Sample Group: 9904979-01 thru -03 Reported: May 5, 1999
QUALITY CONTROL DATA REPORT
Matrix: Liquid
Method: EPA 300.0
Analyst: BE
ANALYTE  Fluoride Chlofide Nitrite Bromide Nitrate Phosphate Sulfate
QC Batch #: INO429993000ACB
Sample No.: 99804979-1A
Date Prepared:  4/29/99 4/29/99 4/29/99 4/29/99 4/29/99 4/29/99 4/29/99
Date Analyzed:  4/29/99 4/29/99 4/29/99 4/29/99 4/29/99 4/29/99 4/25/99
Instrument 1.D.#: INAC1 INAC1 INAC1 . INACA1 INAC1 INAC1 INAC1
Sample Conc.,mglL: 51 60 N.D. N.D. N.D. N.D. 3000
Conc. Spiked, mg/L: 1000 1000 1000 1000 1000 1000 1000
Matrix Spike, mg/L: 1000 910 950 900 910 680 4200
% Recovery: 99 85 95 90 91 68 120
Matrix
Spike Duplicate, mg/L: 1000 920 950 900 920 . 710 4300
% Recovery: 99 86 95 90 92 71 130
Relative % Difference: 0.0 1.2 0.0 - 0.0 : 1.1 4.3 8.0
RPD Control Limits: 0-20 0-20 0-20 0-20 0-20 0-20 0-20
LCS Batch#: LCS0430993000ACB
Date Prepared: 4/29/99 4/29/99 4/29/99 4/28/99 4/29/99 4/29/99 4/29/99
Date Analyzed: 4/29/99 4/29/99 4/29/99 4/29/99 4/29/99 4/29/99 4/29/99
Instrument .D.#: INAC1 INAC1 INAC1 INAC1 INAC1 INAC1 INACA1
Conc. Spiked, mg/L: 10 10 10 10 10 10 10
LCS Recovery, mgiL.: 10.0 9.1 9.5 9.0 9.1 8.4 9.1
LCS % Recovery: 100.0 0 95 90 91 84 91
Percent Recovery Control Limits:
MS/MSD 75-125 75-125 75-125 75-125 75-125 75-125 75-125
LCS 90-110 90-110 0-110 90-110 90-110 90-110 90-110

~Quality Assurance Statement: All stand

SEQUOIA ANALYTICAL

Project Mafiager

ard operating procedures and quality control requirements have been met.

Please Note:

interference, the LCS recovery is to be used to validate the batch.

The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If
the recovery of analytes from the matrix spike does not fall within specified contro! limits due to matrix

&
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Confirmation Samples



i |
CHROMALAB, INC.
T o sovis 00 |
May 3, 1999 < Submission #: 9904346
. CH2M HILL OAKLAND
I .~ Atten: SAM BRATHWAITE

Project: PENN MINE ' Project#: 144069.08.52
Received: April 26, 1999 ' _

I re: 4 samples for PERCENTAGE MOISTURE analysis.
Method: EPA SW846 8000
_ Matrix: SOLID Extracted: May 3, 1999
, Sampled: April 25, 1999 Run#: 18618 Analyzed: May 3, 1999
l : DRY WEIGHT REPORTING BLANK BLANK DILUTION %
PERCENT MOISTURE LIMIT RESULT SPIKE FACTOR MOIS
Spl# CLIENT SPL ID ~ (%) (%) (%) (%) TURE
l 239161 HK-C3 6.02 0.1 -- -~ 6.0
239163 HK-CS 5.19 0.1 -- -- 5.2
239164 HK-C8 18.4 0.1 -- == 18.4
I 239166 HK-C10 9.15 0.1 - -- ‘9.2
Linda Atienza Michael Verona .
l Analyst Operations Manager
l 510~ -82
833-8205a mm 1220 Quarry Lane ¢ Pleasanton, California 94566-4756 0011 0:0£0405 LULU 17:00
(925) 484-1919 « Facsimile (925) 484-1096
I Federal ID #68-0140157



CHROMALAB, INC.

r_

Environmental Services (SDB)

May 3, 1999

CH2M HILL OAKLAND

Submission #: 9904346

Analyst

Atten: SAM BRATHWAITE
Project: PENN MINE Project#: 144069.08.52
Received: April 26, 1999
re: 4 samples for pH analysis.
Method: 9040/9045
Matrix: SOIL Extracted: May 3, 1999
Sampled: April 25, 1999 Run#: 18615 Analyzed: May 3, 1999
REPORTING BLANK BLANK DILUTION
pH LIMIT RESULT SPIKE FACTOR
Spl# CLIENT SPL ID (Units) (Units) (Units) (%)
238189 HK-C3 3.15 1-14 7.01 --  --
238191 HK-C5 3.34 1-14 7.01 - ==
238194 HK-C8 2.73 1-14 7.01 -—- --
238196 HK-C10 3.36 1-14 7.01 -- --
Linda Atienza b?'i[gg)a/‘gl (V\/;%\‘

Operations Manager

510-893-8205cc osis

1220 Quarry Lane « Pleasanton, California 94566-4756
(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157

€035 0:000405 LULY 16:48



CHROMALAB, INC.

——_En_v-i-m—;mental Services (SDB)
May 4, 1999 Submission #: 9904346
CH2M HILL OAKLAND |

Atten: SAM BRATHWAITE

Project: PENN MINE ‘ Project#: 144069.08.52
‘Received: April 26, 1999

re: One sample for Miscellaneous Metals analysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Client Sample ID: HK-C1l0

Spl#: 238196 Matrix: SOIL Extracted: May 3, 1999
Sampled: April 25, 1999 Run#: 18600 Analyzed: May 4, 1999
' REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg/Kqg) (mg/Rq) (mg/Kqg) (%)
ALUMINUM 5500 250 N.D. 106 100
CHROMIUM N.D. 100 N.D 95.7 100
COPPER 11000 100 N.D 100 100
IRON : 22000 -100 N.D 107 100
NICKEL N.D. 100 N.D 95.1 100
830 100 N.D 97.2 100
s
l Analys aboratory Director
I 510-893-8205 6 osms . -
1220 Quarry Lane ¢ Pleasanton, California 94566-4756 010 0:0C0405 JOHN 15:04
(925) 484-1919 « Facsimile (925) 484-1096
: Federal ID #68-0140157



'CHROMALAB, INC.
l Environmental Services (SDB)
May 4, 1999 Submission #: 9904346
' CH2M HILL OAKLAND
I Atten: SAM BRATHWAITE B
Project: PENN MINE ' Project#: 144069.08.52
Received: April 26, 1999 :

l re: One sample for Miscellaneous Metals analysis.

v Method: EPA 3010A/3050A/6010A Nov 19390

l Client Sample ID: HK-C5

Spl#: 238191 Matrix: SOIL Extracted: May 3, 1999
Sampled: April 25, 1999 Run#: 18600 - Analyzed: May 4, 1999
I REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg/Rqg) (mg/Kqg) (mg/Kqg) (%)

. ALUMINUM 3800 250 N.D. 106 100
CHROMIUM N.D. 100 N.D 95.7 100
COPPER 6600 100 N.D 100 100
IRON 200000 100 N.D 107 - 100

l NICKEL N.D. 100 N.D 85.1 100
ZINC 760 100 N.D 97.2 100

l Analyst Laboratory Director

' 510-893-8205 6c osme :

1220 Quarry Lane ¢ Pleasanton, California 94566-4756 M010 0:0C0405 JOHN 16:04
(925) 484-1919 + Facsimile (925) 484-1096
Federal ID #68-0140157



CHROMALAB, INC.

S ———
Environmental Services (SDB)

May 4, 1999 Submission #: 9904346
CH2M HILL OAKLAND
Atten: SAM BRATHWAITE

Project: PENN MINE Project#: 144069.08.52
Received: April 26, 1999

re: One sample for Miscellaneous Metals anélysis.
Method: EPA 3010A/3050A/6010A Nov 1990

Bl R EE B B ..

Client Sample ID: HK-C3 : '
Spl#: 238189 Matrix: SOIL Extracted: May 3, 1999

Sampled: April 25, 1999 ~ Run#: 18600 Analyzed: May 4, 1999

REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE (mg/Kqg) (mg/Kq) (mg/Kq) (%)
ALUMINUM 9200 250 N.D. . 106 - 100
CADMIUM N.D. 50 N.D. 96.2 100
COPPER 1200 100 N.D 100 100
IRON _ 55000 100 N.D 107 100
NICKEL N.D. 100 N.D 95.1 100
ZINC 2400 100 N.D 97.2 100

€Y Arndt } A’I‘Em/
Analyst . Laboratory Director

A IE NS B = A B Em e

510-893-8205 6 osme ’
' 1220 Quarry Lane ¢ Pleasanton, California 94566-4756 M010 G:0C0405 JOHN 16:0

(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157
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May 4, 1999
CH2M HILL OAKLAND .
Atten:

PENN MINE
April 26,

Project:
Received:

Method:

SAM BRATHWAITE

Client Sample ID: HK-C8

——_

4 CHROMALAB, INC.

Environmental Services (SDB)

Project#:

Submission #: 9904346

144069.08.52

re: One sample for Miscellaneous Metals analysis.
EPA 3010A/3050A/6010A Nov 1990

Analyst

Ae] %am

Laboratory Director

Spl#: 238194 Matrix: SOIL Extracted: May 3, 1999

Sampled: April 25, 1999 Run#: 18600 Analyzed: May 4, 1999
REPORTING  BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR

ANALYTE (mg/Kq) (mg/Kq) {mg/Rq) (%)

ALUMINUM 14000 250 N.D. 106 100
CHROMIUM N.D. 100 N.D 85.7 100
COPPER 4800 100 N.D 100 100
IRON 44000 100 N.D 107 100
- NICKEL N.D. 100 N.D S95.1 100
ZINC 5000 100 N.D 97.2 100

510-893-8205 s osms

1220 Quarry Lane < Pleasanton, California 94566-4756

(925) 484-1919 « Facsimile (925) 484-1096

Federal ID #68-0140157

010 0:QC0405 JOHN 15:0
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CHROMALAB, INC.

f—’-

Environmental Services (SDB)
May 7, 1999 | ' E Submission #: 9904346
CH2M HILL OAKLAND ‘ |
Atten: SAM BRATHWAITE

Project: PENN MINE Project#: 144069.08.52
Received: April 26, 1999

re: One sample for STLC Misc Metals with DI Water analysis.
Method: CA WET3005A .Mod/6010A/7470A Nov 1990

I Client Sample ID: HK-C10 .
Spl#: 239171 Matrix: SOIL Extracted: May 6, 1999
' Sampled: April 25, 1999 Run#: 18688 Analyzed: May 7, 1999
REPORTING BLANK BLANK DILUTION
. RESULT LIMIT RESULT SPIKE FACTOR
ll ANALYTE , (mg/L) (mg/L) (mg/L) (%)
l ALUMINUM 72 10 N.D. 102 10
CADMIUM N.D. 1.0 N.D 103 10
: COPPER ' 760 5.0 N.D 102 10
LEAD : N.D. 5.0 N.D 102 10
I NICKEL _ N.D. 5.0 N.D 101 10
ZINC 76 5.0 N.D 102 10
Shafi Barekzai : éﬂia tm/
' Analyst boratory Director
I 510-893-8205 6 osms
1220 Quarry Lane ¢ Pleasanton, California 94566-4756 MO18 0:0C0405 JOKN 135;
(925) 484-1919 « Facsimile (925) 484-1096
l Federal ID #68-0140157
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| CHROMALAB, INC.

I —— )
Environmental Services (SDB)

May 7, 1999 Submission #: 9904346
CH2M HILL OAKLAND
Atten: SAM BRATHWAITE

Project: PENN MINE Project#: 144069.08.52
Received: April 26, 1999

re: One sample for STLC Misc Metals with DI Water analysis.
Method: CA WET3005A Mod/6010A/7470A Nov 1990

Client Sample ID: HK-C8

Spl#: 239170 Matrix: SOIL Extracted: May 6, 1999
Sampled: April 25, 1999 Run#: 18688 Analyzed: May 7, 1999
' REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg/L) (mg/L) (mg/L) (%)
ALUMINUM 460 10 N.D. 102 10
CADMIUM 2.7 1.0 N.D 103 10
COPPER 700 5.0 N.D 102 10
LEAD N.D. 5.0 N.D 102 10
NICKEL N.D. 5.0 N.D 101 10
ZINC : 580 5.0 N.D 102 10
Shafi Barekzai ”at#§m~_/
Analyst Laboratory Director
. 510-893-8205 s osie ' . '
1220 Quarry Lane ¢ Pleasanton, California 94566-4756 . MO18 0:0C0405 JOHN 13:5;
' (925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157



CHROMALARB, INC.

Environmental Services (SDB)
May 7, 1999 : Submission #: 9904346
CH2M HILL OAKLAND

Atten: SAM BRATHWAITE

Project: PENN MINE Project#: 144069.08.52
Received: April 26, 1999 :

re: One sample for STLC Misc Metals with DI Water analysis.
Method: CA WET3005A Mod/6010A/7470A Nov 1990

Client Sample ID: HK-C5 .

Spl#: 239169 Matrix: SOIL Extracted: May 6, 1999
Sampled: April 25, 1999 Run#: 18688 Analyzed: May 7, 1999
REPORTING BLANK BLANK DILUTION
RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE ~__(mg/L) (mg/L) (mg/L) (%)
ALUMINUM 150 1.0 N.D. ' 102 1
CADMIUM 0.13 0.10 N.D 103 1
, COPPER ' 100 0.50 N.D 102 1
LEAD N.D. 0.50 N.D 102 1
' NICKEL N.D. 0.50 N.D 101 1
ZINC 22 0.50 N.D 102 1
' Sha@m ' ’kSam/
' Analyst : Laboratory Director
' 510-893-8205 sc osms
1220 Quarry Lane « Pleasanton, California 94566-4756 M018 0:0C0405 JOHN 1352
' (925) 484-1919 « Facsimile (925) 484-1096 '
Federal ID #68-0140157



' CHROMALAB, INC.

—'—"—
l Environmental Services (SDB)

May 7, 1999 Submission #: 9904346
l CH2M HILL OAKLAND
I Atten: SAM BRATHWAITE )
Project: PENN MINE Project#: 144069.08.52
I Received: April 26, 1999
re: One sample for STLC Misc Metals with DI Water analy31s
Method: CA WET3005A Mod/6010A/7470A Nov 1990
' Client Sample ID: I-IK-C3
Spl#: 239168 Matrix: SOIL Extracted: May 6, 1999
l Sampled: April 25, 1999 : Run#: 18688 Analyzed: May 7, 1999
REPORTING BLANK BLANK DILUTION
. RESULT LIMIT RESULT SPIKE FACTOR
ANALYTE (mg/L) (mg/L) (mg/L) (%)
ALUMINUM 260 1.0 N.D. 102 1
CADMIUM 0.99 0.10 N.D. 103 1
COPPER 97 0.50 N.D 102 1
LEAD N.D. 0.50 N.D 102 1
NICKEL 0.53 0.50 N.D 101 1
190 0.50 N.D 102 1
. Laboratory Director
' 510-893-8205 6 osms : .
1220 Quarry Lane * Pleasanton, California 94566-4756 : M018 0:0C0405 JOHN 13:53
(925) 484-1919 « Facsimile (925) 484-1096
Federal ID #68-0140157



l. _ GeoAnalytical Laboratories, Inc.
1405 Kansas Avenue Modesto, CA 95351 Phone (209) 572-0900 Fax (209) 572-0916

l CERTIFICATE OF ANALYSIS
Report# K123-01

':hromaLab
1220 Quarry Lane Project: 9904346

aml’leasanton CA 94566

r o

'Sample ID: HK-C3
Lab ID: K21555

@1ethod MDL Analyte
3.21 NA Potential Acidity
3.2.1 ) NA Neutralizaton Potential
321 0.001 Sulfur '

- N N TE ..

*tons CaCo; equivalent to 1000 tons material

SHL LAY, a2
Ramiro Salgﬁ

Chemist Certification # 1157

Date: 5/11/99

Date Rec'd: 5/03/99
Date Started: 5/03/99
Date Completed: 5/11/99

Date Sampled: 4/25/99

Time:
Sampler:
Results Units
54.1 meq H*/100g
35.5 *
0.93 %

M Y,

Donna Keller
Laboratory Director



I GeoAnalytical Laboratories, Inc.
1405 Kansas Avenue Modesto, CA 95351 Phone (209) 572-0900  Fax (209) 572-0916

l CERTIFICATE OF ANALYSIS
Report # K123-01 ' ' Date: 5/11/99
hromaLab o | Date Rec'd: 5/03/99
1220 Quarry Lane Project: 9904346 Date Started: 5/03/99
Pleasanton CA 94566 Date Completed: 5/11/99
1 ro ,
Date Sampled: 4/25/99
Time:
Sampler:
Sample ID: HK-C5
Lab ID: K21556
ethod MDL Analyte Results Units
321 NA Potential Acidity 41.5 meq H'/100g
3.21 NA Neutralizaton Potential 12.5 *
321 0.001 Sulfur ' - 0.69 %

*tons CaCo; equivalent to 1000 tons material

Yy N4

& i,

/3/ SN .

Ramiro Salga(a/ ~ Donna Keller
' Chemist Certification # 1157 Laboratory Director



l GeoAnalytical Laboratories, Inc.

_ 1405 Kansas Avenue Modesto, CA 95351
' CERTIFICATE OF ANALYSIS
Report# K123-01 '
IChromaLab
1220 Quarry Lane Project: 9304346
Pleasanton CA 94566
" o
lSample ID: HK-CS
LabID:  K21557
ethod MDL Analyte
321 NA Potential Acidity
321 NA Neutralizaton Potential
I 3.2.1 0.001 Sulfur
i
*tons CaCo; equivalent to 1000 tons material
' 7 2
/lgiro Salgé’do/’/g “
' Chemist Certification # 1157

Phone (209) 572-0900

Fax (209) 572-0916

Date: 5/11/99

Date Rec'd: 5/03/99
Date Started: 5/03/99
Date Completed: 5/11/99

Date Sampled: 4/25/99
Time: ,
Sampler:

Results Units

103 - meq H'/100g
'95.3 *
1.84 %

/’/ ' > & 5{//// N

Donna Keller
Laboratory Director



i GeoAnalytical Laboratories, Inc.
: 1405 Kansas Avenue Modesto, CA 95351 Phone (209) 572-0900  Fax (209) 572-0916

' CERTIFICATE OF ANALYSIS
Report# K123-01 ‘ Date: 5/11/99
l:hromaLab : Date Rec'd: 5/03/99
1220 Quarry Lane : Project: 9904346 Date Started: 5/03/99

.Pleasant on CA 94566 Date Completed: 5/11/99

PO# '
Date Sampled: 4/25/99
Time:
Sampler:
'Sample ID: HK-C10
Lab ID: K21558
ethod MDL Analyte Results Units

3.2.1 NA Potential Acidity 44.5 meq H’/100g

321 NA Neutralizaton Potential 20.1 *

3.2.1 0.001 Sulfur 0.75 %

*tons CaCo; equivalent to 1000 tons material

//v/’/Z/;{z Z 0% ‘ | ' /_/,,m//?%

Ramiro Salgad Donna Keller
Chemist Certification # 1157 Laboratory Director



- GeoAnalytical Laboratories, Inc.
1405 Kansas Avenue Modesto, CA 95351 Phone (209) 572-0900  Fax (209) 572-0916

' Report# K123-01 QCREPORT
I Chromalab ' Dates Analyzed 5/4/99

1220 Quarry Lane :
' Pleasanton CA 94566

Original Duplicate RPD Blank

!Analyte Batch # Method

otential Acidity 100913 3.2.1 445 45.25 1.7 ND

eutralizaton Potential 101048 3.2.1 95.3 97.5 23 ND
i'ulfur 101049 3.2.1 - 0.75 0.76 1.3 ND

*tons CaCo; equivalent to 1000 tons material

~ Ramiro Salgadé ‘ Donna Keller :
Chemist Certification # 1157 Laboratory Director
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MEMORANDUM | CH2MHILL
Laboratory Analysis
To: Afsaneh Solimpor
COPES: Bill Ingles

Jim Mavis
FROM: Sam Brathwaite S
DATE: . May 3, 1999 ' © i

Per our conversation, this memo confirms that the following total and soluble metal
analyses shall be performed on samples HK-C3, HK-C5, HK-C8, and HK-C10:

Total Metals Soluble
Aluminum | Aluminum
Cadmium Cadmium
Copper Copper
Iron Lead
Nickel Nickel
Zinc Zinc

Note that the total and soluble metals shall be analyzed using EPA Method 6010.

Please call if you have any question.

: a - F o{} > 1- 4‘
P;at-it" Fax Note — 76; 1 ::mﬂéﬁ |ped -
=y %'& : 7 Co. pik:
Collerly Depmm ko T Lpem
Frona ® 25/ g B4~ 1907 Prone § 5/ (951 2EBE
Fox# iy 0?6 ’““‘b’/o//:lz— f/‘g?

SFOMETALANALDOC 1 L
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. 1
CHROMALAB Change request received by:

Date chuestml:ﬁs_;-/__o:ﬁl“%

SAMPLE STATUS CHANGE FORM

Requested by

Submission# [Client Samp.ID | Old Status Description Description of Changes

{Client’s name)

HKC®
ek ]

Changes were done in lims I)y(logili): L)/M On: / I

CC: __ Lab.Director __ Dept.manager ___Analyst  Proj.Manager

o %W | f;/; e Add  <L7LC /?Wﬁ/z,&%~

it s eocfoujag




CHROMALAB

1
Change request received by:

A

Date Reques(ml:.__SM_I__ f | A

SAMPLE STATUS CHANGE FORM

Submission#t

Client Samp.ID

Old Status Description

Description of Changes

G043 45

CcC:

e L=
HK - CS

(3
K _
ﬂ(-dm

&TLL

Changes were done in lims by(login):

___Lab.Director __ Dept.manager

___Analyst

N, Zan

gTL(’— DT HZO(AL/CC!/ i,
: 4

2359/

___Proj.Manager

_ = )

&,69, 70 7)

Requested by

(Client's name)
C # 2 H-HhLE

/
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QAL ATY ANALYTICAL (
BN | RATORIES, INC. (/T /
BN CHAIN OF CUSTODY RECORD AND AGREEMENT TO PERFORM SERVICES
Project # Purchase Order # CJLGN OLRD THIS AREA FOR LAB USE ONLY
; — One | tion Drive, Suite C 5090 Caterpillar Road Lab # Page of
/A 06? oL. S Atachua, FL 326159586 Redding, GA 960031412 i g
Project Name {904) 482-3050 FAX (904) 462-1870 {916) 244-5227 FAX (916) 244-4109
o ClLme DLkw .
/ alald /)/) /Ne 2567 Fairlane Drive Canviro Analytical Laboratories, Inc. Client Service Price Source
Company Name Montgomery, AL 36116-1622 seﬁathurst, Unit 1% da N2V 2G. . AP QS
334) 271-2440 FAX (334) 271-3428 terloo, Ontario, Can 2C5
ﬁ/ 2m AL @34 (@34 (5?9?79407-227%"%& (319) 747-3806
Project Manager or Contact & Phone # | Report Copy to: ANALYSES REQUESTED ~ | Acct Code Test Group
#
- v .
S8 FeeaHeDATE 0 N \§> 3
Requested Completion Date: | Site ID Sample Disposal: t] § W Project Code Ack. Gen.
Dispoge  Retum g § ) g w\ ‘ \§
. - N ~
_Snlagp AL T :§' N g LIMS Ver Login | Mull.
Type | Matrix| A % E N N 3 3
cla[w]s ! N SR\
Sampling GlRfa o CLIENT SAMPLE ID acio |V X l¥ § § X 9 COC Review
Mislel! (9 CHARACTERS) (3CHAR) | R N\ 3 _ ' LAB 1 | LAB 2
Date | Time R s | Q] S 3 § ‘%\ § SAMPLE REMARKS \b D
. y
yfas |f0:40 -
{l:30 A C2
(20 -3
/23 - Ly
/245 S~ k
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TP T 6//076/ 1100\ o ém?% .
Recelvedlay/ sign and pri Date/Tlme /7?2 a1 Relinquished By ymsm rame) Date/Time /¢ ;7 EDATA: Y N
e W M/ P2 2 77 QCLEVEL 1 2 3 OTHER
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Appendix C

Precipitation Data



¢

Table C-1
Comparlson of Precipitation at Pardee Dam, New Hogan Lake, and Onsite
(in inches)
Penn Mine Environmental Restoration Project

Pardee Dam |New Hogan Lake] Onsite Weather Pardee Dam |New Hogan Lake| Onsite Weather
Day Station Station Station Day Station Station Station
1-Mar-99 0.00 0.00 - NA| 1-Apr-99 0.00 0.00 0.00]
2-Mar-99 0.08 0.80 N 2-Apr-99 0.00 0.00 0.00J|
3-Mar-99 0.00 0.04 NA] 3-Apr-99 0.00 0.07 0.00j!
4-Mar-99 0.00 0.00 NA] 4-Apr-99 0.00 0.00 0.00]}
5-Mar-99 0.00 0.00 NA] 5-Apr-99 0.00 0.53 0.46]|
6-Mar-99 0.00 0.00 NA] 6-Apr-99 0.02 0.00 0.02}
7-Mar-99, 0.00 0.00 NA] 7-Apr-99 0.02 0.02 0.00}|
8-Mar-99 0.32 0.25 NA] 8-Apr-99 0.00 0.52 0.36]|
9-Mar-99 0.00 0.00 NA 9-Apr-99 NA NA 0.00}}
10-Mar-99 0.00 0.00 NA| 10-Apr-99 NA NA 0.08lt
11-Mar-99 0.00 0.00 0.00§ 11-Apr-99 NA NA 0.02]!
12-Mar-99 0.00 0.00 0.03) 12-Apr-99 NA - NA 0.00j)
13-Mar-99 0.00 0.00 0.00} 13-Apr-99 NA NA 0.00]|
14-Mar-99 0.00 0.00 0.00§ 14-Apr-99 NA NA 0.00}|
15-Mar-9g 0.00 0.00 -~ 0.00} 15-Apr-99 NA NA -NAJ|
16-Mar-99 0.00 0.00 0.00] 16-Apr-99 NA NA NAJ|
17-Mar-99 NA 0.00 0.00§ 17-Apr-99 NA NA NAJ|
18-Mar-99 0.00 - 0.00 0.004 18-Apr-99 NA NA NAJ}
19-Mar-99 0.33 0.35 0.11) 19-Apr-99 NA NA NAJ|
20-Mar-99 0.03 0.03 0.23 20-Apr-99 NA NA 0.00{l
21-Mar-99 0.00 0.01 0.02! 21-Apr-99 NA NA 0.00}t
22-Mar-99 0.00 0.02 0.01 22-Apr-99 NA NA 0.00]{
23-Mar-99 . 0.00 0.06 0.02 23-Apr-99 NA NA 0.00]|
24-Mar-99 0.00 0.02 0.00] 24-Apr-99 NA NA 0.00}
25-Mar-99 0.00 0.00 001] 25-Apr-99 NA NA 0.00l|
26-Mar-99 0.00 0.00 0.00 26-Apr-99 NA NA 0.00j|
27-Mar-99 0.00 0.00 NA| 27-Apr-99 NA NA 0.00}|
28-Mar-99 0.00 0.00 NA] 28-Apr-99 NA NA 0.00]|
29-Mar-99 0.00 0.00 NA| 29-Apr-99 NA NA 0.001|
30-Mar-99 0.00 0.49 NA 30-Apr-99 NA NA - 0.001t
31-Mar-99 0.00 0.00 0.0

Notes:
NA = not available

Source of Data: Pardee Dam and New Hogan Lake Station data from Department of Water Resources’ California Data Exchange Center (cdec);
Onsite data from Penn Mine weather station datalogger.



Table C-2

1999 Cumulative Precipitation, Pardee Dam and New Hogan Lake Stations

(in inches)
Penn Mine Environmental Restoration Project :
Pardee Dam | New Hogan Pardee Dam | New Hogan Pardee Dam | New Hogan
Day Station Lake Station Day Station Lake Station Day Station Lake Station
1-Jan-99 0 0 1-Feb-99 3.36 2.64 4-Mar-99 9.07 8.99
2-Jan-99 0 0] 2-Feb-99 3.36 2.64 5-Mar-99 9.07 8.99
3-Jan-99 0 0} 3-Feb-99 3.36 2.64 6-Mar-99 9.07 8.99
. 4-Jan-99 0 0] 4-Feb-99 3.36} 2.64 7-Mar-99 9.39 8.99
5-Jan-99 0 0] 5-Feb-99 3.36 2.64 8-Mar-99 - 9.39 9.24
6-Jan-99 0 0f 6-Feb-99 4.01 3.17 9-Mar-99 9.39 9.24
7-Jan-99 0 0] 7-Feb-99 4.81 4.12} 10-Mar-99 9.39 9.24
8-Jan-99 0 0] 8-Feb-99 5.95 4.78] 11-Mar-99 9.39 9.24
- 9-Jan-99 0 0] 9-Feb-99 6.99 6.03] 12-Mar-99 9.39 9.24
10-Jan-99 0 0] 10-Feb-99 6.99 6.03] 13-Mar-99 9.39
11-Jan-99 0 0] 11-Feb-99 6.99 6.03] 14-Mar-99 9.39
12-Jan-99 0 0] 12-Feb-99 6.99 6.03f 15-Mar-99 9.39
13-Jan-99 0 0] 13-Feb-99 7.06 6.09] 16-Mar-99 9.39
14-Jan-99 0 0] 14-Feb-99 7.06 6.09] 17-Mar-99 9.39
15-Jan-99 0.84 0.13] 15-Feb-99 7.06 6.09] 18-Mar-99 9.39
16-Jan-99 0.92 0.13] 16-Feb-99 7.78 6.64] 19-Mar-99 9.72
17-Jan-99 1.35 0.13] 17-Feb-99 7.78 6.64] 20-Mar-99 9.72
18-Jan-99 1.35 0.13] 18-Feb-99 7.78 6.99] 21-Mar-99 9.72
19-Jan-99 2.07 1.38] 19-Feb-99 7.78 6.99] 22-Mar-99 9.72
20-Jan-99 2.07 1.38] 20-Feb-99 8.75 8.1} 23-Mar-99 9.72
21-Jan-99 2.08 1.68§ 21-Feb-99 8.75 8.13] 24-Mar-99 9.72
22-Jan-99 2.09 1.68} 22-Feb-99 8.75 8.13} 25-Mar-99 9.72
23-Jan-99 2.55 2.05) 23-Feb-99 8.75 8.13] 26-Mar-99 9.72
24-Jan-99 2.55 2.05) 24-Feb-99 8.99 8.13] 27-Mar-99 9.72
25-Jan-99 2.75 2.07F 25-Feb-99 8.99 8.15) 28-Mar-99 9.72
26-Jan-99 2.75 2.26fF 26-Feb-99 8.99 8.15] 29-Mar-99 9.721
27-Jan-99 2.75 2.39] 27-Feb-99 8.99 8.15§ 30-Mar-99 9.72
28-Jan-99 2.75 2.39] 28-Feb-99 8.99 8.15§ 31-Mar-99 9.72
29-Jan-99 2.75 2.39] 1-Mar-99 8.99 8.15 1-Apr-99 9.72
30-Jan-99 3.18 2.39}  2-Mar-99 9.07 8.95)  2-Apr-99 9.72
31-Jan-99 3.36 2.39] 3-Mar-99 9.07 8.99 3-Apr-99 9.72
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Table C-2
1999 Cumulative Precipitation, Pardee Dam and New Hogan Lake Stations
(in inches)
Penn Mine Environmental Restoration Project
Pardee Dam | New Hogan Pardee Dam | New Hogan Pardee Dam | New Hogan
Day Station Lake Station Day Station Lake Station Day Station Lake Station
[ 4-Apr-99 9.72 10.29
5-Apr-99 9.72 10.82
6-Apr-99 9.74 10.82
7-Apr-99 9.76 10.84
8-Apr-99 9.76 11.36
9-Apr-99 9.76 11.36
10-Apr-991- 9.76 11.36
11-Apr-99 9.76 11.36
12-Apr-99 9.76 11.36
13-Apr-99 9.76 11.36
14-Apr-99 9.76 11.36
15-Apr-99 9.76 11.36
16-Apr-99 9.76 11.36
17-Apr-99 9.76 11.36
18-Apr-99 9.76 11.36
19-Apr-99 9.76 11.36
20-Apr-99 9.76 11.36
it 21-Apr-99 9.76 11.36
It 22-Apr-99 9.76 11.36
23-Apr-99 9.76 11.36]
24-Apr-99 9.76 11.36
25-Apr-99 9.76 11.36
26-Apr-99 9.76 11.36
27-Apr-99 9.76 11.36
28-Apr-99 9.76 11.36
Il 29-Apr-99 9.76 11.36
([  30-Apr-99 9.76 11.36

Source of Data: Pardee Dam and New Hogan Lake Station data from Department of Water Resources’ California Data Exchange

Center (cdec)

Note: cdec data entered as *--* was considered as zero for calculating cumulative precipitation

20f2



Daily Stations: PARDEE (MOKELUMNE R)

Current River Congitions

Snowhack Stats

~ California Department of Water Resources

Rive: Stages /Flows Reservour DatasRepores

~ Division of Flood Management

Sateibite Images Seation infarmanon

Data Query Toals

Precipitanan i Show

River/ Tide Forecasts

Watet Supply

weather Forecasts

Text Reports

Page 1 of 1

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

Current data as of Thursday at 17:23:33 |-

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date

Earlier

1999 03/19
1999 03/20
1999 03/21
1999 03/22
1999 03/23
1999 03/24
19989 03/25
1999 03/26
1999 03/27
1999 03/28
1899 03/29
1999 03/30
1999 03/31
1999 04/01

Later | Latest

INFLOW

RES ELE - STORAGE RES CHG OUTFLOW PPT INC
FEET AF AF CFS INCHES CFS
-- -- -- -- 0.33 1252
559.79 180960 -- 1508 0.03 1394
559.64 180640 -320.00 1501 0.00 1354
559.39 180120 -520.00 1511 0.00 1246
- 179510 -610.00 -- 0.00 1215
558.83 178950 -560.00 1527 0.00 1237
558.54 178350 -600.00 1537 0.00 1229
558.21 177660 -690.00 1536 0.00 1187
557.90 177020 -640.00 1539 0.00 1217
557.62 176440 -580.00 1540 0.00 1249
557.30 175780 -660.00 1550 0.00 1224
556.93 175030 -750.00 1562 0.00 1160
556.55 174230 ~-800.00 1559 0.00 1162
556.08 -960.00 1574 0.00 1094

173270

Warning! This data is preliminary and subject to revision.

Show PAR Map | Plot PAR Data | 1 Month PAR Data | Real-Time PAR Data

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations

Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

http://cdec.water.ca.gov/cgi-progs/queryDaily?PAR&d=01-Apr-1999+17:21 &span=14days

_California Dara Exchange Center

Mail to Webmaster s

5/13/99



Daily Stations: PARDEE (MOKELUMNE R)

Curvent River Conditiony

Snowpack Status

) Cglli}fqrn@a_l}cgar‘t‘rnent»o}f Water Resources

River Stages/Flows Reservalr Data/Reports

Sutellite images

Division of Flood Management

Seation infarmaton

Data Query Tools

Precipitanon { Show

River/Tide Forecasts

Water Sdpply

Weather Forecasts

Text Reports

Page 1 of 1

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

Current data as of Thursday at 17:29:25 )

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date

Earlier

1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999

Later | Latest

04/02

04/03

04/04
04/05
04/06
04/07
04/08
04/09
04/10
04/11
04712
04/13
04/14
04/15

‘Warning! This data is preliminary and subject to revision.

Show PAR Map | Plot PAR Data | 1 Month PAR Data | Real-Time PAR Data

RES ELE STORAGE RES CHG OUTFLOW PPT_ INC INFLOW
FEET AF AF CFS INCHES CFS
555.57 172230 -1040 1598 0.00 1068
555.07 171210 -1020 1585 0.00 1113
554.61 170280 -930.00 1584 0.00 1081
554.11 169280 -1000 1587 0.00 1084
553.62 168300 -980.00 1592 0.02 1096
553.09 167230 -1070 1582 0.02 1047
552.67 166400 -830.00 1583 0.00 1156
552.02 165080 -1320 1597 T -- 958.00
551.40 163880 -1200 1596 - 955.00
550.79 162660 -1220 1554 -- 966.00
550.93 162960 300.00 903.00 - 1034
551.18 163450 490.00 900.00 - 1143
551.61 164300 850.00 923.00 -- 1314
552.27 165600 1300 916.00 - 1551

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations

Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

http://cdec.water.ca.gov/cgi-progs/queryDaily?PAR&d=15-Apr-1999+17:23&span=14days

ﬂC;Hfonna Data Lxchange Center

Mail to Webmaster

5/13/99



Daily Stations: PARDEE (MOKELUMNE R) Page 1 of 1

Division of Flood Management

California Deparl‘mem_of;Walcr Resources

Current Rives Congitions  Snowpack Statin River Surges fFlows Reservow DatasReports Satellite Images Seation Informaton

Data Query Tools Pracipitanon! Snow River/Tide Forecasts Watet Supgly Weather FOrecasts Text Repores

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

Current data as of Thursday at 17:22:30 : ‘ \\

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE STORAGE RES CHG OUTFLOW PPT INC INFLOW
FEET AF AF CFS INCHES CFS

Earlier
1999 04/16 552.84 166740 1140 1068 -- 1614
1999 04/17 552.97 167000 260.00 1427 - 1551
1899 04/18 553.21 167470 470.00 1550 -— 1785
1999 04/19 -— - -- - -- -
1999 04/20 553.66 168380 -- 1601 - 1856
1999 04/21 553.80 168640 260.00 1633 - 1776
1999 04/22 553.83 168710 70.00 1633 - 1667
1999 04/23 553.81 168680 -30.00 1621 - 1623
1999 04/24 553.76 168580 -100.00 1617 - 1561
1999 04/25 553.54 168140 -440.00 1626 - 1400
1999 04/26 553.53 168120 -20.00 - - --
1999 04/27 553.46 167950 -170.00 . 1637 -- 1556
1999 04/28 553.53 168120 170.00 1628 -- 1699
1999 04/29 553.35 167750 -370.00 1620 - 1443

Later | Latest
Warning! This data is preliminary and subject to revision.

Show PAR Map | Plot PAR Data | 1 Month PAR Data | Real-Time PAR Data

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

Mail to Webmaster 3

Califarnia Data Exchange Center

http://cdec.water.ca.gov/cgi-progs/queryDaily?PAR &d=29-Apr-1999+17:21&span=14days 5/13/99



Daily Stations: PARDEE (MOKELUMNE R)

Current River Congditions

Snowpatk Statas

California Dcpar;nj‘cn;_»()_f‘\/}{qlkc'( Resources

River Stages fFlows Resetvols DatajRepors

~_Division o(ﬁFl‘oqd Management

Satelfite Imaney Seaion Informaton

Data Query Toels

Pracipitavion Snow

River/Tide Forecasts

Warer Supply

Weather Forecasts

Text Reports

Page 1 of 1

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

Current data as of Thursday at 17:21:58

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date

Earhier

1999 04/30
1999 05/01
1999 05/02
1999 05/03
1999 05/04
1999 05/05
1999 05/06
1999 05/07
1999 05/08
1999 05/09
1999 05/10
1999 05/11
1999 05/12
1999 05/13

Later | Latest

T

1668

Warning! This data is preliminary and subject to revision.

Show PAR Map | Plot PAR Data | 1 Month PAR Data | Real-Time PAR Data

RES ELE STORAGE RES CHG QUTFLOW PPT INC INFLOW
FEET AF AF CFS INCHES CFS

553.10 167250 -500.00 1644 - 1397
552.89 166860 -390.00 1650 - 1448
552.85 166760 -100.00 1661 - 1581
553.08 167210 450.00 1644 0.04 1876
553.01 167080 -130.00 1652 0.00 1583
552.89 166840 -240.00 1655 0.00 1531
552.69 166440 -400.00 1652 0.00 1456
552.46 165980 -460.00 1666 0.00 1415

-- -- -- 1649 0.00 1416

-- -- -- 1646 0.00 1512

-- -- ~-- 1643 0.00 1458
551.54 164160 -- 1652 0.00 1265
551.37 163820 -340.00 0.00

1483

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations

Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

http://cdec.water.ca.gov/cgi-progs/queryDaily ?s=PAR &d=today

Cajiforniq Data Exchange Center

Mail to Webmaster

5/13/99
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California Department of Water Resources Division of Flood Management

Current River Conditions  Snowpack Status Rivet Stages {Flows Reservolr Data/Reparts Sateltite Images Station Information
Oats Query Tools Precipitation! Snow River/Tide Forecasts Water Supply Weather forecasts Text Reportsy

NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:49:29 .

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE FNF STORAGE RES CHG OUTFLOW TEMP MX TEMP MN PPT INC INFLOW
FEET CFS AF - AF CFS DEG F DEG F INCHES CFS

Earlier

1998 12/25 676.56 50.00 182953  -125.00 109.00 46.00 23.00 0.00 '33.00
1998 12/26 676.54 80.00 182891 -62.00 - - - - -
1998 12/27 676.49 36.00 182735 -156.00 -- - - - -
"1998 12/28 676.46 50.00 182642 -93.00 109.00 56.00 27.00 0.00 30,00
1998 12/29 676.44 74.00 182580 -62.00 109.00 - 60.00 29.00 0.00 68.00
1998 12/30 676.40 47.00 182455  -125.00 104.00 59.00 31.00 0.00 74,00
1998 12/31 - 42.00 - - 104.00 55.00 33.00 0.00 47.00
1999 01/01  676.34 72.00 182269 -- 102.00 - - - 40.00
1999 01/02 676.32 69.00 182206 -63.00 98.00 - - - 68.00
1999 01/03 676.27 22.00 182051  -155.00 98.00 - - - 67.00
1999 01/04 676.25 69.00 181989 -62.00 98.00 47.00 25.00 0.00 22.00
1999 01/05 676.21 36.00 181865 -124.00 98,00 50.00 25.00 0.00 69.00
1999 01/06 676.18 52.00 181771 -94.00 98.00 42.00 27.00 0.00 36.00
1999 01/07 676.15 51.00 181678 -93.00 98.00 43.00 28.00 0.00 52.00
1999 01/08 676.12 50.00 181585 -93.00 98.00 39.00 32.00 0.00 51,00

Later | Latest

Warning! This data is preliminary and subject to revision.



Daily Stations: NEW HOGAN LAKE (CALAVERAS R) - | Page 2 of 2

Show NHG Map | Plot NHG Data | 1 Month NHG Data | Real-Time NHG Data

i

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

California Data Exchange Center - Mail to Webmaster g
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California Department of Water Resources Division of Flood Management

Reservolr Data/Reports
Water Supply

Curvent River Cotditioss
Data Query Tools

Snowpick SIatis
Pracipitation | Siow

River Stages /Flows
River/Tide Forecasts

Satellite Images
Weather Foretasts

Station_ (nformation
Tuxt Reporty

'NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:50:55 N

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date

RES ELE FNF STORAGE RES CHG QUTFLOW TEMP MX TEMP MN PPT INC INFLOW
FEET CFS AF AF CFS DEG F DEG F INCHES CFS

Earlier
1999 01/08 676.12 50.00 181585 -93.00 98.00 39.00 32.00 0.00 51.00
1999 01/09 676.08 35.00 181461 -124.00 98.00 -- -- -- 51.00
1999 01/10 676.04 35.00 181337 -124.00 98.00 -- -- -- 35.00
1999 01/11 676.02 71.00 181275 -62.00 98.00 45.00 26.00 0.00 35.00
1999 01/12 675.99 55.00 181182 -93.00 99.00 55.00 26.00 0.00 71.00
1999 01/13 675.95 42.00 181058 -124.00 -100.00 50.00 25.00 0.00 56.00
1999 01/14 675.93 72.00 180996 -62.00 101.00 56.00 32.00 0.00 42.00
1999 01/15 675.99 197.00 181182 186.00 101.00 55.00 39.00 0.13 72.00
1999 01/16 676.00 175.00 181213 31,00 -- - - - -
1999 01/17 676.03 151.00 181306 93.00 - -- -~ T -
1999 01/18 676.34 588.00 182269 963.00 - -— . -— - -
1999 01/19 676.35 2397 182300 31.00 101.00 56.00 52.00 1.25 151.00
1999 01/20 679.62 3460 192622 10322 104.00 -— - - 2397
1999 01/21 679.52 1877 192302 -320.00 527.00 55.00 42.00 0.30 3460
1999 01/22 678.29 982.00 188386 -3916 2035 58.00 39.00 0.00 1877

Later | Latest

Warning! This data is preliminary and subject to revision.



Daily Stations: NEW HOGAN LAKE (CALAVERAS R) Page 2 of 2.

Show NHG Map | Plot NHG Data | 1 Month NHG Data | Real-Time NHG Data

T e T B T |

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

California Data Exch'angeFCenter _ Mail to Webmaster

NS NN, N NN, SEN_SED N S W N S - S .. . . -



I EE 2 I BN S AN BN S BN B BN T B O aE B - [
Dauy Statiuus. NE vv 1{OGai« LARL «CALA vERAG n) rageiw 2

California Department of Water Resources Division of Flood Managément

|

Current Reves Conditions  Snowpadk Watus Rivet Stages [Fiows Reservow Data)Reports Ssrellite Images Station Information

Data Query Tools Prodipitation/Snow  River/Tide Forecasts Wster Supply Weather Forecasts Text Reports

NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:51:36 N

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE FNF STORAGE RES CHG OQUTFLOW TEMP MX TEMP MN PPT INC INFLOW
FEET CFS AF AF CFS DEG F DEG F INCHES CFS
Earlier
1999 01/22 678.29 982.00 188386 -3916 2035 58.00 39.00 0.00 1877
1999 01/23 677.62 1930 186272 -2114 2952 58.00 46.00 0.37 982.00
1999 01/24 676.67 1479 183296 -2976 2993 - -- - 1930
1999 01/25 675.87 763.00 180810 -2486 2993 53.00 33.00 0.02 1930
1999 01/26 675.67 570.00 180192 -618.00 2012 49.00 38.00 0.19 763.00
1999 01/27 675.56 448.00 179852  -340.00 877.00 52.00 - 28.00 0.13 570.00
1999 01/28 675.61 323.00 180006 154.00 619.00 52.00 29.00 0.00 453.00
1999 01/29 675.72 259.00 180346 340.00 245.00 58.00 35.00 0.00 328.00
1999 01/30 - 211.00 -- -- 83.00 60.00 32.00 0.00 259.00
1999 01/31 - 796.00 -- - f— - -- -~ -
1999 02/01 676.63 736.00 183171 - 103.00 48.00 31.00 0.25 792.00
1999 02/02 676.84 440.00 183827 656.00 104.00 54.00 33.00 0.00 440.00
1999 02/03 676.98 329.00 184264 437.00 104.00 61.00 34.00 0.00 329.00
1999 02/04 677.09 280.00 184609 345.00 104.00 56.00 30.00 0.00 280.00
0.00 238.00

1999 02/05 677.17 238.00 184859 250.00 104.00 60.00 32.00
Later | Latest

Warning! This data is preliminary and subject to revision.



Daily Stations: NEW HOGAN LAKE (CALAVERAS R) S Page 2 of 2

Show NHG Map | Plot NHG Data | 1 Month NHG Data | Real-Time NHG Data

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

California Data Exchénge Center e 'M'a‘iI‘to Webmaster
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California Department of Water Resources Division of Flood Management

Current River Conditions  Snowpack Status Rivet Stages fFlows  Reservolr DatajRepors Satellite Images Station sn(nm
Dara Query Tools Pracipitation/ Snow River/Tide Forecasts Water Supply Weather forecasts Text Reports

NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin * Operator: US Army Corps of Engineers

-Current data as of Thursday at 11:52:04 4 -

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE FNF  STORAGE RES CHG OUTFLOW TEMP MX TEMP MN  PPT INC INFLOW
FEET CFS AF AF CFs DEG F DEG F INCHES CFS

Earlier.

1999 02/05 677.17 238.00 184859 250.00 104.00 60.00 32.00 0.00 238.00
1999 02/06 -- 260.00 -- -- 102.00 53.00 49.00 0.53 260.00
1999 02/07 -- 4530 -- - 110.00 55.00 48.00 0.95 4530
1999 02/08 682.08 3905 200593 -- 550.00 57.00 - 52.00 0.66 3905
11999 02/09 686.78 9084 216317 15724 1147 54,00 26.00 1.25 9084
1999 02/10 686.97 2942 216966 649.00 2609 52.00 28.00 0.00 2942
1999 02/11 685.63 1617 212409 -4557 3908 59.00 31.00 0.00 1617
1999 02/12 684.00 1176 206937 -5472 3930 59.00 34.00 0.00 1176
1999 02/13 682.23 942.00 201085 -5852 3887 62.00 38.00 0.06 942.00
1999 02/14 680.32 793.00 194872 ~6213 3921 57.00 35.00 0.00 793.00
1999 02/15 678.29 ~ 714.00 188386 -6486 3978 58.00 37.00 0.00 714.00
1999 02/16 677.28 700.00 185204 -3182 2304 55.00 46.00 0.55 700.00
19989 02/17 678.45 2385 188893 3689 523.00 - - - 2385
1999 02/18 -- 1375 - -- 699.00 58.00 34.00 0.35 1375
1999 02/19 -- 1297 -- -- 1000 62.00 - 35.00 0.00 1297

Later | Latest

Warning! This data is preliminary and subject to revision.
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Show NHG Map | Plot NHG Data | 1 Month NHG Data | Real-Time NHG Data

T R e T T e e e e s

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotrer | Text Reports

California Data Excﬁange Center Mail to Webmaster
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California Department of Water Resources §

Division of Flood Management

Clirrent Rivet Conditions  Sntripack Status. Rivet Stages [Flows Reservok DataiReports Satellite Images - Station Information
Data Query Tools Precipitation/ Ssow River/Tide Forecasts Water Supply Weather Forecasts Text Reports

NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:52:39 N

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE FNF  STORAGE RES CHG OUTFLOW TEMP MX TEMP MN  PPT INC INFLOW
FEET CFS AF AF CFS DEG F DEG F INCHES CFS

Earlier
1999 02/19 - 1297 - - 1000 62.00 35.00 0.00 1297
1999 02/20 679.11 1102 190992 - 1001 55.00 35.00 1.11 1102
1999 02/21 680.25 2860 194647 3655 1014 56.00 36.00 0.03 2860
1999 02/22 680.58 1550 195712 1065 1010 60.00 35.00 0.00 1550
1999 02/23 680.63 1099 195874 162.00 1009 64.00 36.00 0.00 1099
1999 02/24 680.54 871.00 195583 -291.00 - 1010 -- -- - 871.00
1999 02/25 680.54 1017 195583 0.00 1009 59.00 31.00 0.02 1017
1999 02/26 - 868.00 -— -- 1009 60.00 31.00 0.00 868.00
1999 02/27 680.27 725.00 194711 - 1009 66.00 41.00 0.00 725.00
1999 02/28 680.03 626.00 193939 -772.00 1008 70.00 47.00 0.00 625.00
1999 03/01 679.68 439.00 192815 -1124 996.00 67.00 38.00 0.00 439,00
1999 .03/02 -- 483.00 - -- 1004 73.00 44.00 0.80 483.00
1999 03/03 -- 1013 - -- 1007 55.00 30.00 0.04 1013
1999 03/04 679.33 745.00 191694 - 768.00 58.00 31.00 0.00 745.00
0.00 600.00

1999 03/05  679.47  600.00 192142 448.00  366.00  59.00 34.00
Later | Latest

Warning! This data is preliminary and subject to revision.
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Show NHG Map | Plot NHG Data | 1 Month NHG Data | Real-Time NHG Data

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports
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California Department of Water Resources Division of Floo_(j Management g

Current River Cotiditiong  Sncwpack Status River Stages/Flows Reservoir Dataj Repones Satellite tmages Scation Information
Oata Query Tools Praclpitation/Snow  RlverTide Forecasts Wser Supply Waather forecasts Text Repasts

NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:53:17 N’

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE FNF STORAGE RES CHG OUTFLOW TEMP MX TEMP MN  PPT_INC INFLOW
FEET CFS AF AF CFS DEG F DEG F INCHES CFS

Earlier

1999 03/05 679.47 600.00 192142 448,00 366.00 59.00 34.00 0.00 600.00
1999 03/06 - 490.00 - -- 98.00 58.00 29.00 0.00 490.00
1999 03/07 679.92 -447.00 193585 -— 98.00 61.00 31.00 0.00 448.00
1999 03/08 680.11 413.00 194196 611.00 100.00 -56.00 40.00 0.25 413.00
1999 03/09 680.44 645.00 195260 1064 101.00 56.00 31.00 0.00 645.00
1999 03/10 680,73 580,00 196197 937.00 101.00 54.00 36.00 0.00 580.00
1999 03/11 680.96 488.00 196942 745.00 101.00 62,00 31.00 0.00 488.00
1999 03/12 681.16 438,00 197591 649.00 101.00 65.00 38.00 0.00 438.00
1999 03/13 681.32 375.00 198112 521.00 101.00 68.00 36.00 0.00 375.00
1999 03/14 - 490.00 - - 101.00 60.00 43.00 0.00 485.00
1999 03/15 681.70 354.00 199350 489,00 101.00 61.00 44 .00 0.00 354.00
1999 03/16 681.84 334.00 199808 458.00 101.00 55.00 35.00 0.00 334.00
1999 03/17 681.96 308.00 200200 392.00 103.00 64.00 35.00 0.00 . 308.00
1999 03/18 682.07 299.00 200560 360.00 107.00  66.00 38.00 0.00 299.00
1999 03/19 - 269.00 -- -- 109.00 -67.00 41.00 0.35 269.00

Later | Latest

Warning! This data is preliminary and subject to revision.
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Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports
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California Department of Water Resources Division of Flood Management

Current River Conditlons  Snowpack St Rivet Stages/Flows Resarvow DatasReports Satellite Images Statian (nformanion

Dara Query Tools Predpitation! Sow River/Tide Forecasts Water Supply Waather Forecasts Text Raparts

NEW HOGAN LAKE (NHG)

Elevation: 554’ - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:53:50 N~

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE EFNF STORAGE RES CHG OUTFLOW TEMP_MX TEMP MN PPT_ INC INFLOW
FEET CFS AF AF CFS DEG F DEG F INCHES CFS

Earlier
1999 03/19 C - 269.00 -- -- 109.00 67.00 41.00 0.35 269.00
1999 03/20 682.30 349.00 201314 -- 109.00 63.00 38.00 0.03 349.00
1999 03/21 682.42 318.00 201709 395.00 110.00 65.00 35.00 0.01 318.00
1999 03/22 682.50 255.00 201972 263.00 111.00 64 .00 47.00 0.02 255.00
1999 03/23 682.60 284.00 202300 328.00 111.00 63.00 42.00 0.06 284.00
1999 03/24 682.68 . 254.00 202564 264.00 111.00 68.00 48.00 0.02 254.00
1999 03/25 682.76 259.00 202828 264.00 111.00 70.00 41.00 0.00 259.00
1999 03/26 682.78 211.00 202894 66.00 164.00 67.00 33.00 0.00 211.00
1989 03727 682.79 232.00 202926 32.00 200.00 64.00 31.00 0.00 232.00
1999 03/28 682.78 194.00 202894 -32.00 185.00 64.00 30.00 0.00 209.00
1999 03/29 682.79 201.00 202926 32.00 194.00 62.00 32.00 0.00 201.00
1999 03/30 682.78 199.00 202894 -32.00 202.00 59.00 33.00 0.49 199.00
1999 03/31 682.82 310.00 203025 131.00 216.00 56.00 30.00 0.00 310.00
1999 04/01 682.84 244.00 203091 66.00 213.00 62.00 30.00 0.00 244.00
1999 04/02 682.83 211.00 203058 -33.00 214.00 66.00 39.00 0.00 211.00

Later | Latest

Warning! This data is preliminary and subject to revision.
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California Department of Water Resources

Division of Flood Management

Clifvent Rives Corditions  Snowpack Status River Stages[Flows  Reservolr Data/Repons Satellite images Station information
Data Query Tools Predipitation/Snow River/Tide Forecasts Water Supply Weather Forecasts Text Reports

NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:54:24 N

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE FNF STORAGE RES CHG OUTFLOW TEMP MX TEMP MN PPT INC INFLOW
FEET CFS AF AF CFS DEG F DEG F INCHES CFS

Earlier
1999 04/02 682.83 211.00 203058 -33.00 214.00 66.00 39.00 0.00 211.00
1999 04/03 682.81 194.00 202992 -66.00 214.00 58.00 28.00 0.07 ©194.00
1999 04/04 682.80 210.00 202959 -33.00 214.00 62.00 29.00 0.00 210.00
1999 04/05 682.85 298.00 203124 165.00 214.00 46.00 36.00 0.53 298.00
1999 04/06 683.01 486.00 203653 529.00 214.00 56.00 39.00 0.00 486.00
1999 04/07 683.11 386.00 203983 330.00 214.00 49.00 45,00 0.02 386.00
1999 04/08 683.38 670.00 204877 894.00 215.00 50.00 28.00 0.52 670.00
1999 04/09 - 779.00 205972 - - -- - - --
© 1999 04/10 683.96 645.00 206804 - -— -- - - -
1999 04/11 - 602.00 207738 -- - -- - - -

1999 04/12 - 684.50 535.00 - 208607 - -- -- -- -- -
1999 04/13 684.72 . 469.00 209344 737.00 -- -- -- -- --
1999 04/14 684.91 430.00 209982 638.00 -- -- -- -- --
1999 04/15 ~ 685.06 387.00 210486 504.00 -- -- -- -~ --
1999 04/16 685.19 385.00 210924 438.00 - -- -- - -

Later | Latest

Warning! This data is preliminary and subject to revision.
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California Department of Water Resources ~ Division of Flood Management ?3,,

Cirvent Kiver Conditions  Snowpack Statas River Stages/Flows  Reservods Data/Reports Satellite Images Station Information
Data Query Tocls Predipitation/Saow  River/Tide Forecasts Water Supply Weathar Forecasts Taxt Roports

NEW HOGAN LAKE (NHG)

Elevation: 554' - CALAVERAS R basin - Operator: US Army Corps of Engineers

Current data as of Thursday at 11:54:57 ™

Select a sensor name for a plot of recent data. Note: Reservoir Flows are daily averages.

Date RES ELE FNF STORAGE RES _CHG OQUTFLOW TEMP MX  TEMP MN PPT INC INFLOW
FEET . CFS AF AF CFS DEG F DEG F INCHES CFS

Earlier

1999 04/16 685.19 385.00 210924  438.00 -~ .- - - ==
1999 04/17 685.29 347.00 211261 337.00 -- -~ -- - ==
1999 04/18 685.38 316.00 211565 304.00 -- - - : - -
1999 04/19 685.46 . 301.00 211835 270.00 - -- - -- oo
1999 04/20 685.51 264.00 212003 168.00 -- -- -- - ==

~1999 04/21 685.53 268.00 212071 68.00 -- -- -- - -
1999 04/22 685.51 222.00 212003 -68.00 -- L= == - . ==
1999 04/23 685.50 255.00 211970 -33.00 -- -- -- - -
1999 04/24 685.46 200.00 211835 -135.00 - -- -- - --
1999 04/25 685.44 214.00 211767 -68.00 -- -- -- -- -
1999 04/26 685.42 196.00 211699 -68.00 -- -- -- -- -~
1999 04/27 685.40 185.00 211632 -67.00 - -- -- -- -
1999 04/28 685.38 163.00 211565 -67.00 -- -- -- -- -
1999 04/29 -- 172.00 - -- -- -- -- -- -

1999 04/30 685.34 196.00 211430 - - -- -- Bt -~

Later | Latest

~

Warning! This data is preliminary and subject to revision.
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Current Racer Congilions Snowpack Status

California Department of Water Resources

River Stages/flows

Reservinr Data; Repnits

Division of Flood Management

Satellite images Station Information

Data Query Tools Precipitatson; Snow

River/Tigte FOreCasts

Water Supply

Weather Forecasts Text Reparts

PARDEE

Map of surrounding area

[Station ID IPAR |[Elevation (1568 ft

[River Basin  |[MOKELUMNE R J|County ICALAVERAS |
[Hydrologic Areal|SAN JOAQUIN RIVER REGION |[Nearby City |[VALLEY SPRINGS |
ILatitude 1138.2500°N |Longitude  ]{120.8500°W i
[Operator ilEast Bay Municipal Utility District”Data Collection“DATA EXCHANGE

The following data types are available online. Select one of the links below to retrieve recent data.

CHANGE IN STORAGE, af (daily) From 10/01/1995 to present.
INCREMENTAL PRECIP, inches (daily) From 10/01/1995 to present.
- RESERVOIR ELEVATION, feet (daily) From 10/01/1995 to present.
RESERVOIR INFLOW, cfs (dailvy) From 10/01/1995 to present.
RESERVOIR OUTFLOW, cfs (daily) From 10/01/1995 to present.
RESERVOIR STORAGE, af (daily) From 10/01/1995 to present.
ACCUMULATED PRECIP, inches (hourly) From 10/06/1997 to present.
RESERVOIR ELEVATION, feet (hourly) From 01/01/1997 to present.
RESERVOIR INFLOW, cfs (hourly) From 01/01/1997 to present.
RESERVOIR OUTFLOW, cfs (hourly) From 01/01/1997 to present.
RESERVOIR STORAGE, af (hourlyvy) From 01/01/1997 to present.
RESERVOIR STORAGE, af (monthly) From 12/01/1945 to present.

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations

Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

California Data Exchange Center

571/99 3:0n



CDEC Plotter: PAR http://cdec.water.ca.gov/cgi-progs/...94&end_date=5%2F6%2F99&geom=800x

California Department of Water Resources _Division of Flood Management

Cunrent Rever Jonditions Snuwpach Status fover Stages flomn Reservonr Data Reprats Satellile mages Station nformanon

Data Zasery Toods Srecipitaton Snow Riv et 1ide Frnecasrs Water Supply Woarther § rlecasty Frxt Keparty

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District
Sensor ID number 3396

Plot generated Friday at 11:16:58 - °

PAR PARDEE

CFS RESERVOIR OUTFLON
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Day of the Month

Data from 05/06/1994 00:00 through 05/06/1999 00:00 - Duration: 1826days
Max of period: 6483 - Min of period: -9999

Show data | Plot earlier | Plot later

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

California Data Ex(hange Center . Mail to Webmaster !
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California Department of Water Resources

Division of Flood Management '

Current River Contiitions Snowpack Stalus Rvet Stages /Flows Reseryaee Data; Hepois Satellite imanes Station Informanon

Data Cuery Tools Precipiiatsnn; Snow River/ Jute Forecasts Water Supply Weoather Forcasts Text keports

e e T T T e e T T T o T

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

~ Sensor ID number 3396

" Plot generated Friday at 14:15:26 -
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Day of the Month 86-May-1999
DWR-CDEC

Data from 12/31/1989 00:00 through 05/06/1999 00:00 - Duration: 3413days
Max of period: 6483 - Min of period: -9999

Show data | Plot earlier | Plot later

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

LAST@ Ve
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California Department of Water Resources

Division of Flood Management

Current Kneer Congitiony

Data Query Tools'

Srowpack Status River Stages Flows Reservoir Uata s Repnits Sateltite imanes Stahon infarmation

Precipitation: Sriow River/ 1ide Forecasts Water Supply Wweather For2casts Text Reporte

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

Query executed Friday, 05/07/1999 11:09 PDT

PAR
CFs
2409

PARDEE
RESERVOIR OUTFLOW

LINNN BUND BN B S N BN SN SRS BN SRR SENE BN SENN SEnt miit SN SENE NN S
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800
Day of the Month

From 60 days ago to now

Daily PAR datal Real-Time PAR data

Warning! This has not been reviewed for accuracy. Graphics produced using gd

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

_California Data Exchange Center

~Mail to Webmaster
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Current Riaer Congitions

Snowpack Status

California Department of Water Resources

River Stages :Flows

Reservont Uata; Reports

Division of Flood Management

© Sateline Images

Nanan infarmation

Data Query Tonls

Procipitabion; Snow

Rives / Tide FOrecasts

Water Supply

weather forecasts

Text Repormy

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

Sensor ID number 3396

.Plotl generated Friday at 13:45:01 - -

PAR
CFs

PARDEE
RESERVOIR OUTFLOM
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Day of the Month

Data from 05/01/1999 00:00 through 05/06/1999 00:00 -
Max of period: 1661

4 S 6

86-May-1999
DUR-CDEC

Duration: 5days
Min of period: 1644

Show data | Plot earlier | Plot later

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

Mail to Webmaster

MAY-99
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Cutrent Rner Conditions

California Department of Water Resources

Snowpack Status

Division of Flood Management

River Staqes Flows Reservowr Data Reports Sateltite imane Mtahion infarmation

Data Query Tools

Preaipitanon; Snow

River/Tide Forecasts Water Supply Weather Foregasts Text Reports

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

Sensor ID number 3396

Plot generated Friday at 13:47:12 .-

PAR PARDEE

CFs RESERVOIR OUTFLOM
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Day of the Month 21-May-1999

DHR-CDEC

Data from 03/31/1999 00:00 through 05/01/1999 00:00 - Duration: 31days

Max of period: 1650 - Min of period: 900

Show data | Plot earlier | Plot later

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

_California Data Exchange Center

Mail to Webmaster .}
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Division of Flood Management

Califrnia Department of Water Resources

Current Rvcer Congitions Snowpack Status Kiver Stages:Flows Reservorr £ata;Reports Satelf:te Images Station Information

Water Supply Weather borecasts Text Reporrs

Data Query Tool Preapitation; Snow River:!1ide Forecasts

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District
Sensor ID number 3396

Plot generated Friday at 13:47:50 :_.-

PARDEE
RESERVOIR OUTFLOMW
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Day of the Month 31-Mar-1999
DHR-CDEC

Data from 02/28/1999 00:00 through 03/31/1999 00:00 - Duration: 31days
Max of period: 2211 - Min of period: 1501

1589 723 4 5 6 7 8 9 101112 1

Show data | Plot earlier | Plot later

’ Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations

Monthly Data | Historical Data } Custom Graph Plotter | Text Reports

_ California Data Exchange Center
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California Department of Water Resources Division of Flood Management

Cunrent Raver Conditions Showpack Stauy RKiver Stages; fiews Reservoir Data/Repnits Sateliite Images Station Information

Data tuiery Tooh Precipanion; Snow River) Vide Forecasts Water Supply Weather forcasts Text Reports

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District
Sensor ID number 3396

PAR
CFs

Plot generated Friday at 13:48:11 -~
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Day of the Month

920
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28-Feb—-1999

DWR-CDEC
Duration: 31days

Data from 01/28/1999 00:00 through 02/28/1999 00:00
' Min of period: 1404

Max of period: 3118

Show data | Plot earlier | Plot later

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

_— Mail to Webmaster
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California Department of Water Resources Division of Flood Management

Cunrent Rner Congitions Snowpack Status River Stages i Flows Reservosr Data; Heports Sateltite mages Station Information

Data Query Tools Precipitation; Snow Rives /'l ide FOrecasts Wiater Supply Wweather forxcasts Text Reports

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District
Sensor ID number 3396 _ ‘

Plot generated Friday at 13:49:21 ~_. ",

PAR PARDEE
CFS RESERVOIR OUTFLOW
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Day of the Month 28-Jan—-1999
DWR~CDEC

Data from 12/28/1998 00:00 through 01/28/1999 00:00 - Duration: 31days
Max of period: 1522 - Min of period: 505

Show data | Plot earlier | Plot later

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

_California Data Exchange Center _ Mail to Webmaster ]
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California Department of Water Resources Division of Flood Management

Cunrent Racer Contitions Showpack Status River Stages, Mews Reservoie Data Repoiss Satellite images stahion Infnrmatnon

Dats Query Tools Precipitation; Snow River; 11de Forecasts Water Supply weather Forecasts Text Reparns

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Mumcxpal Utility District
Sensor ID number 3396

Plot generated Friday at 13:51:40 <. .
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Sensor ID number 3396

Plot generated Friday at 14:42:37 -

CFs RESERVOIR OUTFLOW
2 T T T T T T T T T T T L. 1 T T T T T T T T T T LA S T T

No data available

“12938311 2 3 4 5 6 7 8 9 1011 12 1314 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Day of the Month 28-Rpr-1997
DHR-CDEC

Data from 03/28/1997 00:00 through 04/28/1997 00:00 - Duration: 31days
Max of period: - Min of period:

Show data | Plot earlier | Plot later

Real-Time Data | Group of Real-Time Stations | Daily Data | Group of Daily Stations
Monthly Data | Historical Data | Custom Graph Plotter | Text Reports

_ California Data Exchange Center ____Mail to Webmaster _}

AR

577199 2:4¢
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Division of Flood Management

California Department of Water Resources

Curtent Rnvet Conditions Snowpack Status River Stages ;Tlows Reservoir Uata; Reports Satellite Images Station Int’mmalm

Data Quety Tools Precipitation; Snow River'lide Forocasts Water Supply Weather Foreqasts Text Repaorts

PARDEE (PAR)

Elevation: 568' - MOKELUMNE R basin - Operator: East Bay Municipal Utility District

RESERVOIR OUTFLOW (3396)

10/01/1993 --
10/02/1993 --
10/03/1993 --
10/04/1993 22.00 cfs
1070571993 --
10/06/1993 --
10/07/1993 --
10/08/1993 --
10/09/1993 --
10/10/1993 --
10/11/1993 ~=
10/12/1993 -
10/13/19893 --
10/14/1993 --
10/15/1993 --
10/16/1993 --
10/17/1993 --
10/18/1993 --
10/19/1993 --
10/20/1993 --
10/21/1993 --
10/22/1993 --
10/23/1993 --
10/24/1993 -
10/25/1993 656.00 cfs
10/26/1993 --
10/27/1993 --
10/28/1993 --
10/29/1983 -=
10/30/1993 --
10/31/1993 -
11/01/1993 --
11/02/1993 --
11/03/1993 -~
11/04/1993 --
11/05/71993 --
11/06/1993 --
11/07/1993 --
11/08/1993 --
11/09/1993 --
11/10/1993 --
11/11/1993 --
1171271993 --
11/13/1993 --

11/14/1993 --
11/15/1993 --
11/16/1993 --

11/17/1993 --
1171871007 -

577199 11:18 AN
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POy RSV R ]

11/19/1993
11/20/1993
11/21/1993
11/22/1993
11/23/1993
11/24/1993
11/25/1993
11/26/1993
11/27/1993

11/28/1993
11/29/1993
11/30/1993
12/01/1993
12/02/1993
12/03/1993
12/04/1993
12/05/1993
12/06/19983
12/07/1993
12/08/1993
12/09/1993
12/10/1993
12/11/1993
12/12/1993
12/13/1993
12/14/1993
12/15/1993
12/16/1993
12/17/1993
12/18/1993
12/19/1993
12/20/1993
12/21/1993
12/22/1993
12/23/1993
12/24/1993
12/25/1993
12/26/1993
12/27/1993
12/28/1993
12/29/1983
12/30/1993
12/31/1993
01/01/1994
01/02/1994
01/03/1994
01/04/1994
01/05/1994
01/06/1994
01/07/1994
01/08/1994
01/09/1994

01/10/19594

01/11/1994
01/12/1994
01/13/1994
01/14/1994
01/15/1994
01/16/1994
01/17/1994
01/18/1994
01/19/1994
01/20/1994
01/21/1994
01/22/1994

NI INY 71004

357.00 cfs

148.00 cfs

10.00 cfs

YT R e N AT T W ULVt L S e

PR T T N S L LA
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01/24/1994
01/25/1994
01/26/1994
01/27/1994
01/28/1994
01/29/1994
01/30/199%4
01/31/1994
02/01/199%4
02/02/1994
02/03/1994
02/04/1994
02/05/1994
02/06/1994
02/07/1994
02/08/1994
02/09/1994
02/10/1994
02/11/1994
02/12/1994
02/13/199%4
02/14/199%4
02/15/199%4
02/16/1994
02/17/199%4
02/18/1994
02/19/1994
02/20/1994
02/21/1994
02/22/1994
02/23/1994
02/24/19%4
02/25/1994
02/26/19%4
02/27/1994
02/28/1954
03/01/1994
03/02/1994
03/03/1994
03/04/1994
03/05/1994
03/06/1994
03/07/1994
03/08/1994
03/09/1994
03/10/19%4
03/11/1994

03/12/1994
03/13/1994
03/14/1994
03/15/19%4
03/16/1994
03/17/1994
03/18/1994
03/19/1994
03/20/1994
03/21/199%4
03/22/1994
03/23/199%4
03/24/1994
03/25/1994
03/26/1994
03/27/1994
03/28/1994
03/29/199%4

RN R N Y

.00 cfs

.00 cfs

.00 cfs

.00 cfs

.00 cfs

.00 cfs

.00 cfs

HUpacded.w Al A OV CZI-PIOE N DCICU Uil 1 1 VUOCHU_ U ST Ly 8 7 29T e

571799 11:18 AM
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U3/ 33U/ 1994
03/31/1994
04/01/1594
04/02/1994
04/03/1994
04/04/1994
04/05/1994

-04/06/1994

04/07/1994
04/08/1954

04/09/1994
04/10/1994
0471171994
04/12/1994
04/13/1994
04/14/1994
04/15/1994
04/16/1994
04/17/1994
04/18/1994
04/19/1994
04/20/1994
04/21/1994
04/22/1994
04/23/1994
04/24/1994
04/25/1994
04/26/1994
04/27/1994
04/28/1994
04/29/1994
04/30/1994
05/01/1994
05/02/1994
05/03/1994
05/04/1994
05/05/1994
05/06/19%4
05/07/1994
05/08/1994
05/09/1994
05/10/1994
05/11/1994
05/12/1994
0571371994

05/14/1994 .

05/15/1954

05/16/1994
05/17/1994
05/18/1994
05/19/1994
05/20/1994
05/21/1994
05/22/1994
05/23/1994
05/24/1994
05/25/1994
05/26/1994
05/27/1994
05/28/1994
05/29/1994
05/30/1994
05/731/1994
06/01/1994
06/02/1994
06/03/1994

.00 cfs

.00 cfs

.00 cfs

.00 cfs

.00 cfs

.00 cfs

.00 cfs

DLLPCUCE. W dih cd ZU NV ECE I PHUE S OSUICL_Udie = 1 by SUOn B A s T L T

577199 11:18 AM
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06/04/19394
06/05/1954
06/06/1994
06/07/1994
06/08/1994
06/09/1994
06/10/1994
06/11/1994
06/12/1994
06/13/1994
06/14/1994
06/15/1994
06/16/1994
06/17/1994
06/18/1994
06/19/1994
06/20/1554
06/21/1994
06/22/1994
06/23/1994
06/24/1994
06/25/1994
06/26/1994
06/27/1994
06/28/1994
06/29/1994
06/30/1994
07/01/1994
07/02/1994
07/03/1994
07/04/1994
07/05/1994
07/06/1994
07/07/1994
07/08/1994
07/09/1994
07/10/1994
07/11/1994
07/12/199%4
07/13/1994
07/14/1994
07/15/1994
07/16/1994
07/17/1994
07/18/1994
07/19/1994
07/20/1994
07/21/1994
07/22/1894
07/23/1994
07/24/1994
07/25/1994
07/26/1994
07/27/1994
07/28/1994
07/29/1994
07/30/1994
07/31/1994
08/01/1994
08/02/1994
08/03/1994

08/04/1994

08/05/1994
08/06/1994
08/07/1994
08/08/1994

.00

.00

.00

.00

.00

.00

.00

.00

.00

cis

cfs

cfs

cfs

cfs

cfs

cfs

cfs

cfs

nupi/rcuce. W SCT L BONV CRI-PIVE S eI, L _dale= 1 1 VUOCHU_UniLZUO~ N Ay - 8 7 2T
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' 08/09/1994 -
08/10/1994 —
08/11/1994 --

B 08/12/1994 -
08/13/1994 . -
08/14/1994 -
08/15/1994 14.00 cfs

I 08/16/1994 -—
08/17/1994 -
08/18/1994 -
08/19/1994 --

l 08/20/1994 -

‘ 08/21/1994 -
08/22/1994 444.00 cfs
08/23/1994 -

' 08/24/1994 - : ' ' .

. . 08/25/1994 -
08/26/1994 -
08/27/1994 -

. 08/28/1994 -
08/29/1994 9.00 cfs
08/30/1994 -
08/31/1994 -

l 09/01/1994 -
09/02/1994 -
09/03/1994 -
09/04/1994 -
09/05/1994 282.00 cfs
09/06/1994 -
09/07/1994 -

l 09/08/1994 -
09/09/1994 -
09/10/1994 -
09/11/1994 -

I 09/12/1994 444.00 cfs
09/13/1994 -
09/14/1994 -
09/15/1994 -

l 09/16/1994 -
09/17/1994 -
09/18/1994 --
09/19/1994 446.00 cfs

' 09/20/1994 --
09/21/1994 --

_ 09/22/1994 -
09/23/1994 -

l 09/24/1994 -
09/25/1994 -
09/26/1994 9.00 cfs
09/27/1994 . --
09/28/1994 --
09/29/1994 -
09/30/1994 -

l 10/01/1994 -
10/02/1994 -
10/03/1994 444.00 cfs
10/04/1994 -

l 10/05/1994 -
10/06/1994 -
10/07/1994 -
10/08/1994 -

' 10/09/1994 -
10/10/1994 445.00 cfs
10/11/71994 -—
10/12/1994 -

l 10/13/1994 -

3 5/7/99 11:18 AM
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10/14/1994
10/15/1994
10/16/1994
10/17/1994
10/18/1994
10/19/1994
10/20/1994
10/21/1994
10/22/1994
10/23/1994
10/24/1994
10/25/1994
10/26/1994
10/27/1994
10/28/1994
10/29/1994

-10/30/1924

10/31/1994
11/01/1994
11/02/1994
11/03/1994
11/04/1994
11/05/1994
11/06/1994
11/07/1894
11/08/1994
11/09/1994
11/10/1994
11/11/1994
11/12/1994
11/13/1994
11/14/1994
11/15/1894
11/16/19594
11/17/1994
11/18/1994
11/19/1994
11/20/1994
11/21/1994
11/22/199%4
11/23/1994
11/24/1994
11/25/1994
11/26/1994
11/27/1994
11/28/1994
11/29/1994
11/30/1994
12/01/1994
12/02/1994
12/03/1994
12/04/1994
12/05/1994
12/06/1994
12/07/1994
12/08/1994
12/09/1994
12/10/1994
12/11/1994
12/12/1994
12/13/1994

1271471994
12/15/1994
12/16/1994
12/17/1994
12/18/1994

10.00 cfs

444 .00 cfs

4459 .00 cfs
449.00 cfs

455.00 cfs
455.00 cfs

446.00 cfs

NUPL/CUCE W aidi Ld. BUVCRE-DIUESI SCICC L L —s

S UOCCHIU_UIC U VA Y T Y TR
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12/19/1994
12/20/1994
12/21/1994
12/22/1994
12/23/1994
12/24/199%4

"12/25/1994

12/26/1994
12/27/1994
12/28/1994
12/29/1954
12/30/1994
12/31/1994
01/01/1995
01/02/1995
01/03/1995
01/04/1995
01/05/1995
01/06/1995
01/07/1995
01/08/1995
01/09/1995
01/10/1995
01/11/1995
01/12/1995
01/13/1995
01/14/1995
01/15/1995
01/16/1995
01/17/1995
01/18/1995
01/19/1995
01/20/1995
01/21/1995
01/22/1995
01/23/19895
01/24/1995
01/25/1995
01/26/1995
01/27/1995
01/28/1995
01/29/1995
01/30/1995
01/31/1995
02/01/1995
02/02/1995
02/03/1995
02/04/1995
02/05/1995
02/06/1995
02/07/1995
02/08/1995
02/09/1995
02/10/1995
02/11/1995
02/12/1995
02/13/1995
02/14/1995
02/15/1995
02/16/1995

02/17/1995
02/18/1995
02/19/1995
02/20/1995
02/21/1995
N2/22/1995

.00

.00

.00
.00
.00

.00

.00

.00

.00

.00

cfs

cfs

cfs

cfs
cfs
cfs

cfs

cfs

cfs

cfs

cts

DUPY/CUCE. W alelLa 2OV /CEIPIUZS SEICE UG 00 17/ AL I i SV Ty 7 T
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102/23/1995

02/24/1995
02/25/1995
02/26/1995
02/27/1995
02/28/1895
03/01/1995
03/02/1995
03/03/1895
03/04/1995
03/05/1995
03/06/1995
03/07/1995
03/08/1995
03/09/1995
03/10/1995
03/11/1995
03/12/1995
03/13/1995
03/14/1995
03/15/1995
03/16/1995
03/17/1995
03/18/1995
03/19/1995
03/20/1995
03/21/1995
03/22/1995
03/23/1995
03/24/1995
03/25/1995
03/26/1995
03/27/1995
0372871995
03/239/1995
03/30/1995
03/31/1995

04/01/1995

04/02/1995
04/03/1995
04/04/1985
04/05/1995
04/06/1995
04/07/1995
04/08/1995
04/09/1985
04/10/1985
04/11/1995
04/12/1995
04/13/1995
04/14/1995
04/15/1995
04/16/1995
04/17/1995
04/18/1995
04/19/1995
04/20/1995
04/21/1995

.04/22/1995

04/23/1995

04/24/1995
04/25/1995
04/26/1995
04/27/1995

04/28/71995
NnA’2a6/19aR

.00

.00

.00

.00

.00

.00

.00

cfs

cfs

cfs

cfs

cfs

cfs

cfs

NUPI/CUCC. WAlCT.CA. BUV/CEI-PTURS SUICh ek AU 07 i YU WU S U0 v id )y ©

P R A v
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04/30/1995
05/01/1995
05/02/1995
05/03/1995
05/04/1995
05/05/1995
05/06/1995
05/07/1995
05/08/1995
05/09/1995

05/10/1995
05/11/1995
05/12/1995
05/13/1995
05/14/1995
05/15/1995
05/16/1995
05/17/1995
05/18/1995
05/19/1995
05/20/1995
05/21/1995
05/22/1995
05/23/1995
05/24/1995
05/25/1995
05/26/1995
05/27/1995
05/28/1995
05/29/1995
05/30/1995
05/31/1995
06/01/1995
06/02/1995
06/03/1995
06/04/1995
06/05/1995
06/06/1995
06/07/1995

06/08/1995
06/09/1995
06/10/1995
06/11/1995
06/12/1395
06/13/1995
06/14/1995
06/15/1995
06/16/1995
06/17/1995
06/18/1985
06/19/1995
06/20/1995
06/21/1995
06/22/1995
06/23/1995
06/24/1995
06/25/1995

06/26/1995

06/27/1995
06/28/1995

06/29/1995
06/30/1995
07/01/1995
07/02/1995
07/03/1995

NTYINA 790NC

P R R U Y PR YW R

5r1/99 11:18 AM
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Visuss 1930
07/05/1995
07/06/1995
07/07/1995
07/08/1995
07/09/1995
07/10/1985
07/11/1995
07/12/1995
07/13/1995
07/14/1995
07/15/1995
07/16/1995
07/17/1995
07/18/1995
07/19/1995
07/20/1995
07/21/1995
07/22/1995
07/23/1985
07/24/1985
07/25/1995
07/26/1995
07/27/1995
07/28/1995
07/29/1995
07/30/1995
07/31/1995
08/01/1995
08/02/1995
08/03/1995
08/04/1995
08/05/1995

08/06/1985

08/07/1995
08/08/1995
08/09/1995
08/10/1995
08/11/19895
08/12/1995
08/13/1995
08/14/1995
08/15/1995
08/16/1995
08/17/1995
08/18/1995
08/19/1985
08/20/1995
08/21/1995
08/22/1995
08/23/1995
08/24/1995
08/25/1995
08/26/1995
08/27/19985
08/28/1995
08/29/1995
08/30/1995
08/31/1995
09/01/1995
09/02/1995

09/03/1995
09/04/1995
09/05/1995
09/06/1995
09/07/1995

T e

PR W S N N O O ]

1313.00 cfs

1251.00 cfs

TP U M Sttt g U P LT UE S S e

O I TR R T T
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09/09/1995
09/10/1995
09/11/1995
09/12/1995
09/13/1995
09/14/1995
09/15/1995
09/16/1995
09/17/1995
09/18/1995
09/19/1995
09/20/1995
09/21/1995
09/22/1995
09/23/1995
09/24/1995
09/25/1995
09/26/1995
09/27/1995
09/28/1995
09/29/1995
09/30/1995
10/01/1995
10/02/1995
10/03/1995
10/04/1995
10/05/1995
10/06/1995
10/07/1995
10/08/1995
10/09/1995
10/10/1995
10/11/1995
10/12/1995
10/13/1995
10/14/1995
10/15/1995
10/16/1995
10/17/1995
10/18/1995
10/19/1995
10/20/1995
10/21/1995
10/22/1995
10/23/1995
10/24/1995
10/25/1995
10/26/1995
10/27/1995
10/28/1995
10/29/1995
10/30/1995
10/31/1995
11/01/1995
11/02/1995
11/03/1995
11/04/1895
11/05/1995
11/06/1995
11/07/1995
11/08/1995
1170971995
11/10/1995
11/11/1995
11/12/1995

15.00 cfs

39.00 cfs

-

P cute ot td g ST UE S Sk e T

T P O AR T
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11/13/1995
11/14/1995
11/15/1995
11/16/1995
11/17/1995
11/18/1995
11/19/1995

©11/20/1995

11/21/1995
11/22/1995
11/23/1995
11/24/1995
11/25/1995
11/26/1995
11/27/1995
11/28/1995
11/29/1995
11/30/1995
12/01/1995
12/02/1985
12/03/1995
12/04/1995
12/05/1995
12/06/1995
12/07/1995
12/08/1995
12/09/1995
12/10/1995
12/11/1995
12/12/1995
12/13/1995
12/14/1995
12/15/1995
12/16/1995
12/17/1995
12/18/1995
12/19/1995
12/20/1995
12/21/1995
12/22/1995
12/23/1995
12/24/1995
12/25/1995
12/26/1995
12/27/1995
12/28/1995
12/29/1995
12/30/1995
12/31/1995
01/01/1996
01/02/1996

01/03/1996

01/04/1996
01/05/1996
01/06/1996
01/07/1996
01/08/1996
01/09/1996
01/10/1996
01/11/1996
0171271996
01/13/1996
01/14/1996
01/15/1996
01/16/1996
01/17/1996

5.00 cfts

1005.00 cfs

9.00 cfs

DUp//CUCe. Waleh. LU ZOVICEI-Progs/seict. . L_Udie= i/ b YUALCHU_Jale=U0-vid) = 1YY ruv,

5/7/99 11:18 AM



LML WUIR LsdtdL 3 AN UVEOUNLL WYL 1Ny

HE N R =

01/18/1996
01/19/1996
01/20/1996
01/21/1996
01/22/19986
01/23/1996
01/24/1996
01/25/1996
01/26/1996
01/27/1996
01/28/1996
01/29/1996
01/30/199¢6
01/31/1996
03/04/1996
03/25/1996
04/01/1996
04/02/1996
04/03/1996
04/04/1996
04/05/1996
04/06/1996
04/07/1936
04/08/1996
04/09/1996
04/10/1996
04/11/1996
04/12/1996
04/13/1996
04/14/1996
04/15/1996
04/16/1996
04/17/1996
04/18/1996
04/19/1996
04/20/1996
04/21/1996
04/22/1996
04/23/1996
04/24/1996
04/25/1996
04/26/1996
04/27/199¢0
04/28/1996
04/29/1996
04/30/19%6
05/01/1996
05/02/1996
05/03/1996
05/04/1996
05/05/1996
05/06/1996
05/07/1996
05/08/1996
05/09/1996
05/10/1996
05/11/1996
05/12/1996
05/13/199¢6
05/14/1996
05/15/1996
05/16/1996
05/17/1996
05/18/1996
05/19/1996
05/20/1996

188.00 cfs

1487.00 cfs
1895.00 cfs

H“‘*—-—.,._M

HUpascdieswatbe e d gO v Lgi-PIUg s BT ve U 0 1 VO G e =

2.

571/99 11:18 AM
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05/21/1996
05/22/1986
05/23/1996
05/24/1996
05/25/1996
05/26/1996
05/27/1996
05/28/1996
05/29/1996
05/30/1996
05/31/1996
06/01/1996
06/02/1396
06/03/1996

06/04/1996

06/05/1996
06/06/1996
06/07/1996
06/08/1996
06/09/1996
06/10/1996
06/11/1996
06/12/1996
06/13/1996
06/14/1996
06/15/1996
06/16/1996
06/17/1996
06/18/1996
06/19/199¢6
06/20/1996
06/21/1996
06/22/1996
06/23/1996
06/24/1996
06/25/1996
06/26/1996
06/27/1996
06/28/1996
06/29/1996
06/30/1996
07/01/1996
07/02/1996
07/03/1996
07/04/1996
07/05/1996
07/06/1996
07/07/1996
07/08/1996
07/09/1596
07/10/1996
07/11/1996
07/12/1996
07/13/1996
07/14/1996
07/15/1996
07/16/1996
07/17/1996
07/18/199%6
07/19/1996
07/20/1996
07/21/1996
07/22/1996
07/23/1996
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APPENDIX E

Pre-, During-, and Post-Restoration Site Water Budget

Three water budgets have been produced for the Penn Mine Site: the first water budget
describes pre-restoration conditions, the second water budget describes the site during
restoration, and the third water budget estimates post-restoration conditions. These
water budgets are largely based on calculations performed by CH2M Hill for the Interim
Effectiveness Monitoring Report (CH2M Hill, 1999b).

For consistency, the six water budget components described in Addendum 3, Monitoring
and Evaluation of Stage II Site Activities (CH2M Hill, 1999a) and the Interim Effectiveness
Monitoring Report (CH2M Hill, 1999b) are used in the current water budgets. The six
water budget components include three components of inflow into the Penn Mine Site,
and three components of outflow from the Penn Mine Site. The six components of the
water balance are listed in Table 1.

Figures 1 through 3 display conceptual block diagrams of each water budget component
for pre-restoration, restoration, and post-restoration periods. Flow quantities for each of
the components during each period are estimated below.

Pre-Restoration Period
Inflow from Direct Precipitation, Q;

Inflow from direct precipitation is calculated as the product of the average precipitation
and the area of the Penn Mine Site. The average precipitation measured at the Camp
Pardee rain gauge is 21.17 inches per year (California Department of Water Resources
web site, 1999). The area of the Penn Mine site is 60.4 acres (Golder Associates, 1996).
The resulting direct precipitation is calculated as:

0, = 21.17 inches x—-12%
2 inches

0, =106.56 acre — feet/ year

x 60.4 acres

Groundwater Inflow from Shallow Bedrock, Q2

The largest quantity of groundwater inflow from shallow bedrock appears to originate
from Mine Shaft 4 in the Hinkley Run. Estimates of the annual average flow from Mine

Shaft 4 suggested average flows of approximately 20 gallons per minute, or 32.3 acre-
feet per year (CH2M Hill, 1999a).

Davy (1992, Appendix 2) estimated flow from the Hinkley Creek spring at 2 gallons per
minute, or 3.2 acre-feet per year. Additional, minor seeps are shown on recent site
drawings by CH2M HILL. Five seeps are mapped in the Mine Run. Assuming each -
seep contributes approximately 0.5 gallons per minute, and an equivalent number of



seeps occur in the Hinkley Run, these seeps add 5 gallons per minute to the inflow from

" shallow bedrock.

The total shallow bedrock inflow is the sum of the Mine Shaft 4 flow, the Hinkley Creek
spring flow, and the flow from seeps. These components total 27 gallons per minute, or
43.5 acre-feet per year.

Evapotranspiration, Q;

Evapotranspiration comprises evaporation from surface water bodies and transpiration
through plants. Table 4.11 in the Draft EIR lists the pre-restoration evaporation as 27.77
acre-feet per year.

Estimates of Transpiration are not explicitly calculated for the pre-restoration water
balance, but are accounted for in calculations for Qs, below.

Surface Water and Shallow Alluvial Groundwater Discharge to Camanche
Reservoir, Q4

The shallow water and shallow alluvial groundwater discharge to Camanche Reservoir
consists of all the inflows into the surface water and shallow alluvial groundwater
systems, less the evapotranspiration and flow into the bedrock.

Inflows include direct precipitation of 106.56 acre-feet per year, and flow from bedrock

of 43.5 acre-feet per year. Pond evaporation is estimated to be 27.77 acre-feet per year.
Golder Associates (1996) estimated that that 44% of the water falling on the Penn Mine
Site is lost to evaporation, evapotranspiration, unsaturated storage, or bedrock outflow
before reaching the ponds. Changes in unsaturated storage are assumed to be zero for
purposes of these calculations. As discussed in the following section, bedrock outflow is
estimated to be approximately 0.12 acre-feet per year. Assuming the entire bedrock
outflow originates from the rainfall on the site, the amount of rainfall that does not reach
the surface water or shallow alluvium is equal to the loss factor applied to the sum of
direct precipitation (Q:) and flow from bedrock (Q,), less the bedrock outflow (Qs):

Loss =0.44x(Q, +Q, — Q)
Loss = 0.44*(106.56 + 43.5-0.12)

Loss = 66.0 acre — feet | year
Therefore, the surface water and shallow alluvial groundwater discharge to Camanche

Reservoir, Qs is equal to all inflows (Q; and Q,), less the other outflows (losses, pond
evaporation, bedrock outflow):

0, =Q, +0, - Loss — Pond Evaporation — Bedrock
Q, =106.56 +43.5-66.0-27.77 - 0.12
0, =56.2 acre — feet/ year



Groundwater Discharge from Shallow Bedrock to Camanche Reservoir, Qs

Alpers, Hamlin, and Hunerlach (1999) estimated that the flow beneath Mine Run Dam
with pH less than 5 is between 7 feet3/day and 14 feet?/day (.06 to 0.12 acre-feet/year).
Golder Associates (1996) performed a statistical analysis of likely discharge rates, using

~ a lognormally distributed conductivity distribution and a uniform groundwater

gradient distribution. The flow rate corresponding to the 50% exceedence probability
for the mean permeability was approximately 13.37 feet3/day. Based on these two
estimates, an outflow of 14 feet3 per day (0.12 acre-feet/year) was chosen for the pre-
restoration period.

Upland Watershed Inflow (Surface water and shallow alluvial groundwater),
Qs

Upland watershed inflows are diverted around the Penn Mine Site by the Hinkley Run
and Mine Run diversions. Therefore, Qg is set to zero for the pre-restoration period.

Pre-Restoration Totals _ :
Total flows for each pre-restoration water budget component is presented in Table 2.

Restoration Period

Inflow from Direct Precipitation, Q1

Restoration activities have no influence on the inflow from direct precipitation.

Therefore, Q1 for the restoration period is set to the same amount as for the pre-
restoration period, 106.56 acre-feet per year.

Groundwater Inflow from Shallow Bedrock, Q:

The removal of waste material in the vicinity of Mine Shaft 4 during restoration has
resulted in an observed increase in flow from the adit. Recent observations of flow from
Mine Shaft 4 suggest that the annual average flow rate may be closer to 60 gallons per
minute, or 96.8 acre-feet per year (EBMUD, personal communication, 1999a).

The Mine Shaft 4 flow added to the estimated flow from seeps and springs described for
the Pre-Restoration condition totals 67 gallons per minute or 108.1 acre-feet per year.

Evapotranspiration, Q;

Evapotranspiration comprises evaporation from surface water bodies and transpiration
through plants. On average, the pond surface area during restoration is approximately 3
acres (EBMUD, personal communication, 1999b). Table 4.11 of the Draft EIR shows that
the average pre-restoration evapotranspiration rate was 27.77 acre-feet per year (Golder,
1996) over an assumed pond area of 6.32 acres (Davy, 1992). This yields an average
annual evaporation rate of 4.39 feet per year. Applying this evaporation rate to the
restoration pond area of 3 acres yields a volumetric evaporation rate of 13.2 acre-feet per
year.



: ;

Vegetation is stripped from the site during restoration. Therefore the transpiration
during restoration is set to zero.

Surface Water and Shallow Alluvial Groundwater Discharge to Camanche
Reservoir, Qa

The surface water and shallow alluvial groundwater discharge to Camanche Reservoir
consists of all the inflows into the surface water and shallow alluvial groundwater
systems, less the evapotranspiration and flow into the bedrock.

Inflows include direct precipitation of 106.56 acre-feet per year, and flow from bedrock
of 108.1 acre-feet per year. Pond evaporation is estimated to be 13.2 acre-feet per year.
Because the site has been stripped of vegetation, soil, and mine waste, there is little
evaporation or evapotranspiration outside of Mine Run Dam Reservoir. The loss of
rainwater prior to ponds is set to zero.

Therefore, the surface water and shallow alluvial groundwater discharge to Camanche
Reservoir is equal to all inflows (Q: and Q), less the other outflows (pond evaporation
and bedrock outflow):

Q, =0, + 0, — Pond Evaporation —Q;
Q, = 106.56+108.1-13.2-0.12

Q, =201.3 acre — feet/ year

Groundwater Discharge from Shallow Bedrock to Camanche Reservoir, Qs

Restoration activities have no influence on the discharge from shallow bedrock into
Camanche Reservoir. Therefore, Qs for the restoration period is set to the same amount
as for the pre-restoration period. Using the flows estimated by Alpers, Hamlin, and
Hunerlach (1999), and bedrock discharges beneath Mine Run Dam estimated by
statistical analysis (Golder, 1996), Qs is set to 14 feet?/day, or 0.12 acre-feet/year.

Upland Watershed Inflow (Surface water and shallow alluvial groundwater),

Qs

During restoration, the upland watershed inflows continue to be diverted around the
Penn Mine Site by the Hinkley Run and Mine Run diversions. Therefore, Qs is set to
zero for the restoration period.

Restoration Totals

Total flows for each restoration period water budget component is presented in Table 3.



Post-Restoration Period

Inflow from Direct Precipitation, Q;

Restoration activities have no influence on the inflow from direct precipitation. -
Therefore, Q for the post-restoration period is set to the same amount as for the pre-
restoration period, 106.56 acre-feet per year.

Groundwater Inflow from Shallow Bedrock, Q2

Restoration activities have no influence on the groundwater inflow from the shallow
bedrock. However, plugging Shaft No. 4 will reduce the overall flow rate by an amount
that depends on the effectiveness of the plug. It is assumed that the plug will reduce
flow from the Penn Mine workings to 1 percent of the current 60 gallons per minute, or
to 0.97 acre-foot per year. Therefore, Q; for the post-restoration period equals the
amount of groundwater flowing through shallow bedrock, plus the leakage from the
plugged mine workings, or 12.2 acre-feet per year.

Evapotranspiration, Q3

Evapotranspiration comprises evaporation from surface water bodies and transpiration
through plants. Ponds will be removed from the site after restoration, therefore the
pond evaporation is set to zero.

Evapotranspiration through plants is calculated below as a result of the Qs calculations.
The estimated evapotranspiration is 83.07 acre-feet per year.

Surface Water and Shallow Alluvial Groundwater Discharge to Camanche
Reservoir, Qs

The post-restoration surface water and shallow alluvial groundwater that discharges to
Camanche Reservoir includes runoff from direct precipitation, shallow alluvial
groundwater flow from direct precipitation, groundwater flowing into and through the
shallow alluvium from shallow bedrock, and surface water flowing onto and through
the Penn Mine site. Each of these sources will be treated below

Surface Water and Shallow Alluvial Groundwater from Direct Precipitation

The surface water flows are estimated by subtracting deep percolation and

evapotranspiration from precipitation. Grundski's rule (Turner, 1985) is applied to
estimate post-restoration losses to combined evapotranspiration and deep percolation at
the site. Grundski’s rule estimates the amount of precipitation lost to evapotranspiration
and deep percolation can be estimated with the following equation:

L=P-001P
Where L is the water lost to evapotranspiration and deep percolation, and P is

precipitation in inches. Applying Grundski’s rule to the average precipitation of 21.17
inches yields:



L=21.17-0.01*%(21.17)°
L =16.69 inches
Over the entire 60.4 acres, the losses to evapotranspiration and deep percolation are

1 foot
2 inches

L =16.69 inches x x 60.4 acres

L =84.01acre— feet! year

The surface water outflow due to direct precipitation is therefore 106.56 acre-feet per
year minus 84.01 acre-feet per year, or 22.55 acre-feet per year.

A portion of the 84.01 acre-feet will flow into Camanche Reservoir as shallow alluvial
groundwater flow. The amount of shallow alluvial groundwater flowing into
Camanche Reservoir can be estimated with Darcy’s Law, as described above. Assuming
the groundwater gradient in the shallow alluvium is similar to the groundwater
gradient in the fractured bedrock beneath Mine Run Dam, a groundwater gradient of
0.14 is used to calculate shallow alluvial groundwater fluxes (Alpers, Hamlin, and
Hunerlach, 1999). The width of the shallow alluvium is assumed to be 100 feet, the same
width used by Alpers, Hamlin, and Hunerlach (1999) to calculate the flux of
groundwater through shallow bedrock into Camanche Reservoir. The average soil
depth is 1 foot (H.T. Harvey & Associates, 1999). A representative hydraulic
conductivity was estimated from slug tests conducted by Davy (1992). Of the five slug
tests reported, four intercepted alluvial or granular material. The geometric mean of
hydraulic conductivities for these four tests is approximately 8 feet per day. This value
was used for the shallow groundwater flow calculations. Although this conductivity -
may be higher than the conductivity of soils used for revegitation, 1t serves as a
reasonable estimate of the soil permeability.

Combining the parameter estimates above, the shallow alluvial groundwater flow into
Camanche Reservoir is

0=KiA
0 =8%0.14*100*1

0 =112 feet’ | day
=0.94 acre — feet | year

Assuming all except the 0.94 acre-feet of groundwater flowing into Camanche Reservoir
is lost through evapotranspiration:



Evapotranspiration = 84.01-0.94

Evapotranspiration = 83.07 acre - feet/ year

Groundwater Flowing into Shallow Alluvium from Shallow Bedrock

Groundwater flowing into shallow alluvium from shallow bedrock is calculated above,
as Q.. Assuming all of this groundwater leaves the Penn Mine site as surface water or
shallow alluvial groundwater, this accounts for 12.2 acre-feet of water that leaves the site
as surface water or shallow alluvial groundwater.

Water Flowing onto the Penn Mine Site

Surface water from upland areas is currently diverted around the Penn Mine Site by the
Hinkley Run and Mine Run diversions. Estimates of post-restoration water flowing
onto the Penn Mine Site from upland areas is presented below, in the calculations for
water balance term Qe. These calculations show that the anticipated surface water flow
onto and through the site is 150.7 acre-feet per year.

Total Surface Water and Shallow Alluvial Groundwater Discharge to Camanche
Reservoir

The total surface water and shallow alluvial groundwater discharge to Camanche
Reservoir is the sum of the runoff from direct precipitation, shallow alluvial
groundwater flow from direct precipitation, shallow alluvial groundwater from shallow
bedrock, and water flowing onto and through the Penn Mine site, less water discharging
through shallow bedrock.

0, =22.55+0.94 +12.2+150.7-0.12

Q, =186.3 acre — feet/ year

Groundwater Discharge from Shallow Bedrock to Camanche Reservoir, Qs

Restoration activities have no influence on the discharge from shallow bedrock into
Camanche Reservoir. Therefore, Qs for the post-restoration period is set to the same
amount as for the pre-restoration period. Using the flows estimated by Alpers, Hamlin,
and Hunerlach (1999), and bedrock discharges beneath Mine Run Dam estimated by
statistical analysis (Golder, 1996), Qs is set to 14 feet?/day, or 0.12 acre-feet/year.

Upland Watershed Inflow (Surface water and shallow alluvial groundwater),
Qs

Currently, upland watershed inflows are diverted around the Penn Mine Site by the
Hinkley Run and Mine Run diversions. These diversions will be removed during
restoration. As shown above, the anticipated losses to evapotranspiration and shallow



groundwater flow for the site, and areas around the site, are 16.69 inches out of 21.17
inches of rainfall. Therefore, 4.48 inches of rainfall contribute directly to runoff.

The entire watershed covers 464 acres, of which 403.6 lie outside the Hinkley Run and
Mine Run diversions. The total annual runoff from these 403.6 acres can be calculated
by applying the previously calculated 4.48 inches of runoff:

1

Q, =403.6 acres x4.48 inches X —l-,foi
12 inches

Q, =150.7 acre — feet ! year

Post-Restoration Totals

Total flows for each post -restoration period water budget component is presented in
Table 4.

Seasonal Post-Restoration Totals
To differentiate between potential wet season and dry season metals loading to
Camanche Reservoir, the annual water budget for the post-remediation period has been

divided into monthly average water budgets. The analysis of the annual water budget

described above was applied to monthly average rainfall data. Results of this analysis
are shown on Table 5.
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_ Table 1
PENN MINE SITE WATER BUDGET COMPONENTS

COMPONENT | DEsIGNATION (FROM CH2M HiLL, 1999a)
Inflows

Inflow from Direct Precipitation O
Groundwater Inflow from Shallow Q:
Bedrock and Shaft No. 4

Upland Watershed Inflow (Surface water | Qs
and shallow alluvial groundwater)

Outflows

Evapotranspiration Qs
Surface Water and Shallow Alluvial Q4
Groundwater Discharge to Camanche
Reservoir

Groundwater Discharge from Shallow Qs
Bedrock to Camanche Reservoir '




and shallow alluvial groundwater), Qg

Table 2
PENN MINE SITE PRE-RESTORATION WATER BUDGET
FLow Comments

COMPONENT (AC-FT/YR.) ’
Inflow from Direct Precipitation, Q, 106.56 Has not contacted mine waste
Groundwater Inflow from Shallow 43.5 Acidified from contact with natural bedrock
‘Bedrock and Shaft No. 4, Q,
Evapotranspiration, Q3 94 Carries no metals or acidity off site.
Surface Water and Shallow Alluvial 56.2 Contacts mine waste
Groundwater Discharge to Camanche
Reservoir, Q4
Groundwater Discharge from Shallow 0.12 Contacts mine waste and naturally acidifying bedrock
Bedrock to Camanche Reservoir, Qs ’
Upland Watershed Inflow (Surface water | 0 All intercepted by diversion structures




Table 3
PENN MINE SITE RESTORATION PERIOD WATER BUDGET
FLow Comments
COMPONENT (AC-FT/YR.)
Inflow from Direct Precipitation, Q, 106.56 Has not contacted mine waste
Groundwater Inflow from Shallow 108.1 Acidified from contact with natural bedrock
Bedrock and Shaft No. 4, Q,
Evapotranspiration, Q3 : 13.2 Evaporation Carries no metals or acidity off site.
Surface Water and Shallow Alluvial 201.3 Contacts mine waste
Groundwater Discharge to Camanche : :
Reservoir, Q4 .
Groundwater Discharge from Shallo 0.12 Contacts mine waste and naturally acidifying bedrock
Bedrock to Camanche Reservoir, Qs '
Upland Watershed Inflow (Surface water | 0 All intercepted by diversion structures
and shallow alluvial groundwater), Q¢




Table 4
PENN MINE SITE POST-RESTORATION WATER BUDGET

FLOW Comments
COMPONENT (AC-FT/YR.)
Inflow from Direct Precipitation, Q; 106.56 Has not contacted mine waste
Groundwater Inflow from Shallow 12.2 Acidified from contact with natural bedrock. Treated with

Bedrock, and Shaft Plug Seepage, Q;

ammendments in alluvium. Shaft No. 4 plug is 99 percent
effective.

Evapotranspiration, Q3

0 Evaporation

Carries no metals or acidity off site.

83.07 Transpiration
Surface Water and Shallow Alluvial 186.3 Surface water does not contact mine waste. Shallow alluvial
Groundwater Discharge to Camanche groundwater may contact mine waste at alluvium/bedrock
Reservoir, Q4 interface. Shallow alluvial groundwater treated by CKE in

alluvium.

Groundwater Discharge from Shallow 0.12 Contacts mine waste and naturally acidifying bedrock
Bedrock to Camanche Reservoir, Qs
Upland Watershed Inflow (Surface water | 150.7 Surface water does not contact mine waste.

and shallow alluvial groundwater), Qg




Table 5
ESTIMATED MONTHLY FLOWS, POST RESTORATION
(Acre-feet/month)
Q Q: Qs Q4 Qs Qs
January 19.79 1.02| 15521 3327 0.01] 2799
February 18.09 1.02] = 14.18 30.50 0.01 25.59
March 17.05 1.02| 1337 2882 0.01] 24.12
April 9.39 1.02 733  16.36 0.01] 13.28
May 4.26 1.02 3.28 8.02 0.01 6.03
June 1.34 1.02 0.98 3.26 0.01 1.89
July 0.24 1.02 0.11 1.48 0.01 0.35
August 0.33 1.02 0.18 1.62 0.01 0.46
September 1.19 1.02 0.86 3.02 0.01 1.68
October 6.17 1.02 479  11.12 0.01 8.73
November 12.17 1.02 9.52| 20.88 001 17.22
December 16.51 1.02] 1294 2794 0.01] 2336
Totals 106.54)  12.20] 83.05] 18628  0.12] 150.70|
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DRAFT

TECHNICAL MEMORANDUM CH2MHILL

Penn Mine Design Basis Memorandum for Mitigation
of Residual Acidity and Acid Generating Capacity

PREPARED FOR: Penn Mine Project File
PREPARED BY: Jim Mavis/SEA
COPIES: Bill Ingles/SFO
Sam Brathwaite/SFO
Eileen Fanelli/EBMUD
DATE: June 25,1999 - Rev. B

Design of restoration for the Penn Mine site is in progress concurrently with the
characterization of the exposed surfaces remaining after excavation of the mine-derived

- waste. To expedite the design, a brief summary of the basis for the design has been

prepared, and a preliminary list of known constraints identified. Specific features are
incorporated into the design to address the known and anticipated considerations and
constraints.

As site characterization information becomes available to the project stakeholders,

* additional constraints have been suggested. Consequently, this design basis memorandum

provides a benchmark of the current stage of the design project, and the basis for design will
need to be revisited periodically.

Design Basis

The basis for designing a site restoration plan is the identification and implementation of
Best Management Practices (BMPs) for mines with sulfide ores and sulfide residues. BMPs
are not explicitly prescribed; they are identified, developed, and adapted on a site-specific
basis.

BMPs for Penn Mine consist of the following:

o Excavating the sulfide-bearing mine waste from Mine Run and Hinckley Run, and
placing it in a secure onsite landfill

¢ Neutralizing the residual acidity in the alluvium and channel side slopes exposed by the

removal of mine waste

* Grading site to establish drainage channels through Mine and Hinckley Runs

- o Placing top soil over the alluvium and seeding the top soil to prevent erosion and

support establishment of native species
* Removing the diversion dam and channels around Mine and Hinckley Runs

* Removing the dam at the base of the Mine Run-Hinckley Run confluence
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e Developing and implementing a monitoring plan for the site and for Camanche
Reservoir

The ideal outcome would be to return the site to pre-mining conditions; however, there is no
unequivocal method for establishing what the pre-mining conditions consisted of.
Nonetheless, pre-mining conditions would include water quality within the mine sxte,
terrestrial habitat, and conditions downstream in the Mokelumne River.

Downstream conditions in the Mokelumne have been irreversibly altered by controlled
releases from Pardee Dam that may occur independently of immediate precipitation events
at the Penn Mine site. This prevents strict reestablishment of pre-mining conditions within
Camanche Reservoir. '

Additional Considerations and Constraints

The BMPs provided broad guidelines for designing the site restoration program. Dialog
with stakeholders and PAC members has led to the identification of additional
considerations and constraints that need to be addressed. The factors that have been
identified to date are summarized below:

e The amount of “soil” amendment material that can be applied to Mine Run and
Hinckley Run is constrained by the amount of alluvium remaining after waste
excavation. (Application of extra “soil” amendment in selected areas may be needed to
provide a sufficient inventory to neutralize localized zones of higher-than-average
acidity, and permanently immobilize metals.)

* Application of excess “soil” amendment material must not cause excessively alkaline
conditions to occur in the receiving body (Camanche Reservoir), either as a direct
detriment to aquatic organisms or by causing aesthetically unacceptable precipitation.
(It is considered to be adequately protective if the pH does not exceed ~9.0 at the point
of release into Camanche Reservoir. Magnesium hydroxide may be a candidate
neutralization agent in selected locations because its upper pH limit is ~9.0. Dicalcium
silicate, with an upper pH limit of ~11 may also be effective in constraining the pH of
water leaving the restored site. Cement kiln dust with an upper pH limit of 12 to 12.5
poses a greater risk to excessive site runoff pH than dicalcium silicate.)

 Sufficient “soil” amendment needs to be applied that acidic drainage from the site will
be neutralized as long as acid and metals are being released. (Periodic amendment re-
application in the stream channels to maintain an effluent pH greater than 8.5 would be
part of site maintenance.)

» The steep side slopes need to be restored. These slopes may have been affected by
contact with mine waste. (Magnesium hydroxide blended with wood cellulose fiber and
tackifier can be applied by spraying onto the side slopes to neutralize any residual
acidity prior to hydroseeding.)

* Exposed fine-grained pyrite may generate acidity that remobilizes precipitated metals.
(Application of phosphate would suppress acid formation and could precipitate heavy
metals that come into contact with the phosphate amendment. A phosphate rock-
containing grout could be prepared and applied to steeply inclined, pyrite-containing
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walls to prevent acid formation. The phosphate will suppress further acid formation,
thereby protecting the cement binder.)

* Active application of chemical agents to flowing streams would be viewed as
“treatment,” and therefore the treated streams would be point sources, subject to
regulation. (All “soil” amendments need to have long-term effectiveness, yet not create
short-term over-treatment that would make the neutralized runoff from the site
detrimental to the receiving stream, Camanche Reservoir. Passive, limited solubility
amendments such as limestone, dolomite, magnesium hydroxide, and dicalcium’silicate
placed in zones away from the stream beds would meet this requirement.)

The foregoing considerations (and some additional ones) place semi-quantifiable constraints
on the design. The combination of geotechnical and geochemical factors permits only
approximate predictions the effectiveness of the soil amendment portion of restoration.
These limitations need to be presented to all the stakeholders in order that the implied risks
and their mitigations, which are being addressed through technical and non-technical
means, are acceptable.

Specific Design Features
pH Range of Site Runoff

The preceding conditions and constraints were used to develop an overall conceptual
design for subgrade restoration, and control over acidic runoff and metal release from the
site. The two principle metals of concern are copper and zinc. Both metals would have
sufficiently low solubilities that metal release could be prevented if the pH of runoff from
the site were between 8.5 and ~12.0. Below pH ~8.5, the solubilities of both metals rise, and
above pH ~12, the solubility of zinc also rises.

A preliminary analysis shows that at a pH of ~9.0 to 9.5, the alkaline compounds calcium
carbonate and (over pH ~10.5) magnesium hydroxide could precipitate in Camanche
Reservoir. Aesthetic concerns and localized impairment of aquatic life preclude discharges
of runoff with too high a pH. Taking into account the (small) buffering capacity

~ (bicarbonate content) of water in Camanche Reservoir, the upper limit for pH of water

entering the Reservoir from the Penn Mine site should not exceed 9.5.

The design pH range of water from the Penn Mine site, therefore should be within 8.5 and
9.5.

Site Amendment Materials

A number of soil pH amendment materials are available for use at sites such as Penn Mine. |

Several common amendments produce a pH that is far outside the range that has been
stipulated for the Penn Mine site.

Limestone and dolomite neutralize acidity, but both produce a liquid stream with a pH
typically between 5.0 and 6.0 because carbon dioxide is not efficiently released to the
atmosphere in subgrade applications. This is too low a pH to immobilize copper and zinc
and produce site runoff that resembles pre-mining runoff. Consequently, neither limestone
or dolomite is well-suited as the primary amendment.
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Calcined lime (calcium oxide and calcium hydroxide) and cement kiln dust create an
excessively high pH, up to 12.5. This is unfavorable because of the potential for zinc
dissolution and the potential for high pH runoff into Camanche Reservoir. In addition, the
pozzolanic properties of cement kiln dust are not a necessary factor in the site restoration
goals. Consequently, calcined lime and cement kiln dust are not recommended as primary
amendments. '

Dicalcium silicate has 85 to 90 percent the neutralizing capacity of limestone (on a dry
weight-comparable basis), has a limiting pH of ~11.0, and exhibits some pozzolanic
properties when used with calcined lime. With its lower pH, dicalcium silicate imparts only
~3 percent of the soluble alkali content to water coming into contact with it that cement kiln
dust or calcined lime would impart. Its lower pH, lower solubility, low cost, and reduced
potential for unfavorable secondary impacts makes it a candidate for use as an amendment
for alluvium and fractured bedrock, provided areas where it is used are covered by topsoil,
and runoff will not directly enter Camanche Reservoir without mixing with more pH-
neutral runoff. '

Phosphate rock is not typically used as a neutralizing agent on acid drainage sites.
However, phosphate rock stops acid production by reacting with ferric iron and by
encapsulating pyrite, isolating it from oxygen and water. Phosphate rock can be applied
sparingly on the site to suppress active acid formation, and could be co-distributed with
dicalcium silicate to limit the potential for inadvertent release of phosphate to Camanche
Reservoir. Any soluble phosphate that may form when the phosphate rock reacts with acid
would precipitate as iron, aluminum, or any of several other metals that form insoluble
phosphates. Application of a small quantity of phosphate rock, co-distributed with
dicalcium silicate, is recommended to suppress acid formation by pyrite that was exposed
during waste removal.

Magnesium hydroxide can neutralize acidic drainage and will form a soluble sulfate salt,
irrespective of the sulfate concentration in solution. For this reason, it has a greater potential
to form “salt blooms” that form on soil surfaces through capillary transport and
evaporation. Magnesium hydroxide can raise the pH of water to a maximum of 9.0,
irrespective of how much is applied, with any excess remaining insoluble until the pH falls
below 9.0. It is proposed to treat the sub-floor of the stream beds in Mine and Hinckley
Runs with magnesium hydroxide to neutralize acidic pore water that flows into the stream
channel from the subsurface fractured zone. Placed in this location, magnesium hydroxide
would not cause salt blooms in areas undergoing revegetation, but would provide long-
term in situ neutralization of upwelling shallow groundwater. '

Magnesium hydroxide can be also be applied to the side slopes of Mine Run and Hinckley
Run to neutralize residual acidity that may remain from contact with the mine waste. The
magnesium hydroxide would be applied as a dilute slurry and held in place with a tackifier
similar to those used in hydroseeding.

Limestone is recommended as a secondary neutralization material for lining stream
channels and for constructing a channel lining system below the confluence of Mine and
Hinckley Runs. Used in this manner, limestone provides a safeguard against sudden

- release of highly acidic runoff and impart some “buffering capacity” (bicarbonate) to the site

runoff which will protect against excessive pH excursions.
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